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(5*)  Process  for  the  preparation  of  a  low  molecular  weight  acrytate  copolymer,  and  a  liquid  coating  composition  having  a 
high  solids  content  based  on  the  acrylate  copolymer  thus  obtained. 

The  invention  relates  to  a  process  for  the  preparation  of 
an  acrylate  copolymer  having  a  number  average  molecular 
weight  of  400-2000  by  polymerization  of  a  monomer  mixture 
consisting  of  35-60  mole  %  of  styrene  and/or  a-methyl 
styrene,  20-60  mole  %  of  acrylic  acid  and/or  methacrylic  acid 
and  0-30  mole  %  of  one  or  more  other  monovinyl  com- 
pounds  in  the  presence  of  a  2  to  8  carbon  atoms-containing 
mercaptomonocarboxylic  acid  or  mercaptodicarboxylic  acid 
as  chain  length  regulator  in  an  amount  of  0.05  to  0.2  moles 
per  mole  of  the  monomeric  compounds,  after  which  the 
resulting  reaction  product  is  brought  into  reaction  with  a 
glycidyl  ester  of  a  monocarboxylic  acid.  The  invention  also 
relates  to  a  liquid  coating  composition  having  a  solids  con- 
tent  of  at  least  60%  by  weight  based  on  the  acrylate 
copolymer  thus  prepared  and  a  curing  agent. 



Process   for  the  p r e p a r a t i o n   of  a  low  molecu la r   weight   a c r y l a t e   c o p o l y m e r ,  

and  a  l i q u i d   coa t ing   compos i t ion   having  a  high  s o l i d s   c o n t e n t   based  on 

the  a c r y l a t e   copolymer  thus  o b t a i n e d .  

The  i n v e n t i o n   r e l a t e s   to  a  p rocess   for  the  p r e p a r a t i o n   of  an  a c r y l a t e  

copolymer  by  p o l y m e r i z a t i o n   of  a  monomer  mixture   c o n s i s t i n g   of  35-60  

mole  %  of  s t y r ene   and /o r  @-methy l   s t y r e n e ,   20-60  mole  %  of  a c r y l i c  

acid  and /or   m e t h a c r y l i c   acid  and  0-30  mole %  of  one  or  more  o ther   mono- 

v iny l   compounds  at  a  t e m p e r a t u r e   of  6 0   to  200 C  in  the  p re sence   of  a  

r a d i c a l   i n i t i a t o r ,   a f t e r   which  the  r e s u l t i n g   r e a c t i o n   p roduc t   i s  

b rought   in to   r e a c t i o n   with  a  g l y c i d y l   e s t e r   of  a  c a r b o x y l i c   acid  of  t h e  

gene ra l   f o r m u l a  

where  R  r e p r e s e n t s   a n  

a lky l   group  having  4  to  10  carbon  a t o m s .  

A  compound  of  the  type  i n d i c a t e d   above  is  known  from  B r i t i s h   P a t e n t  

S p e c i f i c a t i o n   1  009  217,  in  which  however  e x c l u s i v e l y   high  m o l e c u l a r  

weight   a c r y l a t e   copolymers  are  d e s c r i b e d .   I t   is  of  course   p o s s i b l e   t o  

make  use  of  chain  l eng th   r e g u l a t i n g   compounds  such  as  dodecyl  m e r c a p t a n ,  

but  they  have  the  d i s a d v a n t a g e   t ha t   the  r e s u l t i n g   p roduc t s   give  out  a  

s t rong   s m e l l .  

The  p r e s e n t   i n v e n t i o n   has  for  i t s   o b j e c t   to  p rov ide   low  molecu la r   w e i g h t  

a c r y l a t e   copolymers   which  do  not  at  a l l   or  ha rd ly   give  out  any  s m e l l  

and  are  e x c e l l e n t l y   s u i t a b l e   for  use  in  l i q u i d   c o a t i n g   c o m p o s i t i o n s  



h a v i n g   a  high  s o l i d s   c o n t e n t .  

The  p r o c e s s   a c c o r d i n g   to  the  i n v e n t i o n   is  c h a r a c t e r i z e d   in  t h a t   t h e  

p o l y m e r i z a t i o n   of  the  monomeric  compounds  is  c a r r i e d   out  in  t h e  

p r e s e n c e   of  a  2  to  8  carbon  a t o m s - c o n t a i n i n g   n e r c a p t o m o n o c a r b o x y l i c  

acid   and /o r   m e r c a p t o d i c a r b o x y l i c   acid   as  chain  l eng th   r e g u l a t o r   in  a n  

amount  of  0.02  to  0.25  moles  per  mole  of  the  monomeric  compounds.  

As  r e p r e s e n t a t i v e   examples  of  chain  l eng th   r e g u l a t o r s   may  b e  m e n t i o n e d  

m e r c a p t o a c e t i c   ac id ,   2 - m e r c a p t o p r o p i o n i c   ac id ,   3 - m e r c a p t o p r o p i o n i c   a c i d ,  

m e r c a p t o v a l e r i c   ac id ,   2 - m e r c a p t o b e n z o i c   ac id ,   m e r c a p t o s u c c i n i c   a c i d ,  

m e r c a p t o i s o p h t h a l i c   ac id .   P r e f e r a b l y   use  should  be  made  of  a  m e r c a p t o -  

m o n o c a r b o x y l i c   acid  and /or   m e r c a p t o d i c a r b o x y l i c   ac id   c o n t a i n i n g   2  to  6 

carbon  atoms,  more  p a r t i c u l a r l y   a  m e r c a p t o p r o p i o n i c   a c i d .  

The  chain  l eng th   r e g u l a t o r   is  p r e f e r a b l y   used  in  an  amount  of  0.05  t o  

0.20  moles  per  mole  of  the  monomeric  compounds.  

As  ment ioned  b e f o r e ,   the  monomer  mix ture   to  be  p o l y m e r i z e d   may  b e  

b u i l t   up  from  35-60  mole %  of  s t y r e n e   and /o r   @-methyl  s t y r e n e   and  

20-60  mole  % of  a c r y l i c   acid  and /o r   m e t h a c r y l i c   acid   as  well   a s  f r o m  

not  more  than  30  mole  %  of  one  or  more  o the r   monovinyl  compounds ,  

for  i n s t a n c e :   a c r y l o n i t r i l e ,   v iny l   c h l o r i d e   and  v iny l   a c e t a t e .   Such  a  

monovinyl  compound,  however,  should  p r e f e r a b l y   be  a  monoac ry l i c   o r  a  

monomethac ry l i c   e s t e r   of  an  a l c o h o l   having  1-12  carbon  atoms  and  1-3  

hydroxy l   groups .   As  examples  of  such  compounds,  h e r e i n a f t e r   r e f e r r e d  

to  as  a c r y l a t e   monomer,  may  be  ment ioned  methyl   a c r y l a t e ,   m e t h y l  

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

m e t h a c r y l a t e ,   hyd roxypropy l   a c r y l a t e ,   hyd roxyp ropy l   m e t h a c r y l a t e ,   b u t y l  

a c r y l a t e ,   h y d r o x y b u t y l   a c r y l a t e ,   2 - e t h y l h e x y l   a c r y l a t e ,   h y d r o x y o c t y l  

a c r y l a t e ,   dodecyl   m e t h a c r y l a t e ,   t r i m e t h y l o l   propane  m o n o a c r y l a t e ,  

2 - h y d r o x y - 3 - c h l o r o p r o p y l  a c r y l a t e .   A l t e r n a t i v e l y ,   m i x t u r e s   of  2  or  more  

a c r y l a t e   comonomers  may  be  u s e d .  

In  the  p o l y m e r i z a t i o n   of  the  monomer  mix ture   as  a  ru le   use  is   made 

o f  an   o rgan ic   s o l v e n t   in  an  amount  of  10-40  p a r t s   by  weight   per   100 

p a r t s   by  weight   of  the  monomeric  compounds  if  the  a c r y l a t e   c o p o l y m e r  



to  be  p r e p a r e d   is  a lso   made  up  of  s t y r e n e ;   if   use  is  made  o f  @ - m e t h y l  

s t y r e n e ,   then  g e n e r a l l y   no  use  wi l l   be  made  of  a  s o l v e n t .  E x a m p l e s   o f  

s u i t a b l e   o rgan ic   s o l v e n t s   i nc lude   e s t e r s ,   such  as  e t hy l   a c e t a t e ,   b u t y l  

a c e t a t e   and  e thy l   g lyco l   a c e t a t e ;   ke tones   such  as  methyl  e thy l   k e t o n e  

and  methyl  i s o b u t y l   ketone  and  hydroca rbons   such  as  p e t r o l e u m  e t h e r ,  
t o l u e n e   and  xy lene .   As  examples  of  s u i t a b l e   r a d i c a l   i n i t i a t o r s   may be  
ment ioned  d ibenzoy l   p e r o x i d e , d i c u m y l  p e r o x i d e , m e t h y l e t h y l   ketone  p e r o x i d  
cumene  h y d r o p e r o x i d e ,   t e r t .   b u t y l o x y - 2 - e t h y l   h e x a n o a t e ,   t e r t . b u t y l  

p e r b e n z o a t e ,   t e r t . b u t y l c u m y l   p e r o x i d e ,   d i - t e r t . b u t y l p e r o x y - 3 , 3 , 5 -  

t r i m e t h y l   cyc lohexane ,   1 , 3 - b i s   ( t e r t . b u t y l ) p e r o x y i s o p r o p y l   b e n z e n e  

and  a z o b i s i s o b u t y r o   n i t r i l e .   It   is  a l so   p o s s i b l e   to  use  mix tures   o f  

the  a b o v e - e n v i s a g e d   r a d i c a l   i n i t i a t o r s .   The  r a d i c a l   i n i t i a t o r   i s  

g e n e r a l l y   used  in  an  amount  of  0.05-5%  by  weight ,   and  p r e f e r a b l y   o f  

0.1-3%  by  weight ,   based  on  the  t o t a l   amount .of   monomer. 

According  to  the  p rocess   of  the  i n v e n t i o n   the  r e a c t i o n   p roduc t   o b t a i n e d  

by  p o l y m e r i z a t i o n   of  the  monomer  mixture   is  s u b s e q u e n t l y   brought   i n t o  

r e a c t i o n   with  a  g l y c i d y l   e s t e r   of  a  c a r b o x y l i c   acid  of  the  g e n e r a l  

f o r m u l a  

where  R  r e p r e s e n t s   an  a lky l   group  having  4  to  10  carbon  atoms.  It  i s  

p r e f e r r e d   t h a t   in  the  gene ra l   formula  for  the  g l y c i d y l   e s t e r   R  s h o u l d  

be a   branched  a lky l   group  having  4  carbon  atoms  or  8-10  carbon  a toms .  

Examples  of  s u i t a b l e   c a r b o x y l i c   ac ids   of  which  the  g l y c i d y l   e s t e r  

a cco rd ing   to  the  i n v e n t i o n   may  be  used  i nc lude   1 , 1 - d i m e t h y l - 1 - e t h a n e  

c a r b o x y l i c   ac id ,   1 , 1 - d i m e t h y l - 1 - p r o p a n e   c a r b o x y l i c   ac id ,   1 - m e t h y l - 1 -  

e t h y l - 1 - p r o p a n e   c a r b o x y l i c   ac id ,   1 -pentane   c a r b o x y l i c   ac id ,   3 - m e t h y l - 1 -  

butane  c a r b o x y l i c   ac id ,   1-hexane  c a r b o x y l i c   ac id ,   1 -heptane   c a r b o x y l i c  

ac id ,   1 , 1 - d i m e t h y l - l - h e x a n e   c a r b o x y l i c   ac id ,   1 -oc tane   c a r b o x y l i c   a c i d ,  

decanoic   ac ids   such  as  1 , 1 - d i m e t h y l - l - h e p t a n e   c a r b o x y l i c   ac id ,   nonane  

c a r b o x y l i c   acid  and  i sononane  c a r b o x y l i c   acid  and  1 , 1 - d i m e t h y l - 1 -  

octane  c a r b o x y l i c   ac id .   I t   is  p r e f e r r e d   t ha t   use  should  be  made  of  t h e  

g l y c i d y l   e s t e r   of  p i v a l i c   acid  or  the  one  of  1 , 1 - d i m e t h y l h e p t a n e - 1 -  

c a r b o x y l i c   ac id .   The  r e a c t i o n   with  the  g l y c i d y l   e s t e r   u s u a l l y  t a k e s  



e n   masse"  or  in  the  p r e s e n c e   of  an  o rgan ic   s o l v e n t   at  a  t e m p e r a t u r e  

between  60°  and  200°C.  For  the  r e a c t i o n   between  the  ca rboxy l   group  - 

and  the  epoxy  group  use  is  made  g e n e r a l l y   of  a  s u i t a b l e   c a t a l y s t ,   f o r  

i n s t a n c e   an  acid  c a t a l y s t ,   such  as  p - t o l u e n e   s u l p h o n i c   ac id   a n d  

s u l p h u r i c   ac id ,   or  a  ba s i c   compound,  such  as  ammonia  and  an  amine,  a n d  

ammonium  and  phosphonium  compounds,  for  i n s t a n c e   t e t r a m e t h y l   ammonium 

c h l o r i d e ,   b e n z y l t r i m e t h y l   ammonium  methoxide  and  t r i p h e n y l b e n z y l  

phosphonium  c h l o r i d e ,   and  compounds  such  as  zinc  c h l o r i d e   and  z i n c  

a c e t y l   a c e t o n a t e .  

The  c o n s e c u t i v e   r e a c t i o n   with  the  g l y c i d y l   e s t e r   has  the  a d v a n t a g e  

t h a t   t r a c e s   of  the  mercapto   compound  used  in  the  p r e c e d i n g   r e a c t i o n   c a n  

be  r ende red   innocuous   in  an  e f f e c t i v e   manner,  so  t h a t   an  o d o u r l e s s  

p roduc t   is  o b t a i n e d .  

According  to  the  i n v e n t i o n   the  a c r y l a t e   copolymer  has  a  number  a v e r a g e  

m o l e c u l a r   weight   i n  t h e   range  of  400  to  2000,  and  p r e f e r a b l y   in  t h e  

range  of  600  to  1500.  This  means  t h a t   on  an  average   2-10  monomer  u n i t s  

are  p r e s e n t  i n   1  molecule   of  the  a c r y l a t e   c o p o l y m e r .  

The  a c r y l a t e   copolymer  d e s c r i b e d   h e r e i n b e f o r e   may  c o n c e i v a b l y   be  b u i l t  

up  from  35-60  mole %  of  s t y r e n e   and /or   @-methyl  s t y r e n e ,   and  f r o m  

20-60  mole %  of  a  compound  having  the  g e n e r a l   f o r m u l a  

where in   R1  is  a  hydrogen  atom  or  a  methyl  group  and  R2  r e p r e s e n t s   a n  

a lky l   group  c o n t a i n i n g   4-10  carbon  atoms,  and  from  0-30  mole  %  of  o n e  

or  more  o the r   monovinyl  compounds,  and  the  number  average   m o l e c u l a r  

weight   of  the  a c r y l a t e   copolymer  is  in  the  range  of  400  to  2000.  I t   i s  

p r e f e r r e d   t h a t   in  the  g e n e r a l   formula  R1  should  r e p r e s e n t   a  h y d r o g e n  

atom  and  R2  a  b ranched  a lky l   group  having  4  or  8-10  carbon  a t o m s .  

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

s o l i d s   c o n t e n t   of  at  l e a s t   60%  by  weight   and  p r e f e r a b l y   at  leas te  70% 

by  we igh t ,   based  on  the  a b o v e - d e s c r i b e d   a c r y l a t e   copolymer  and  a i c s  

c u r i n g  a g e n t  f o r   the  a c r y l a t e   copolymer .   The  s o l i d s   c o n t e n t   i s  



de t e rmined   in  acco rdance   with  ASTM-method  D  1644-59  a f t e r   h e a t i n g  

for  1  hour  at  1 0 5 ° C .  

As  c u r i n g   agent   for  the  a c r y l a t e   copolymer  in  the  c o a t i n g   c o m p o s i t i o n  

a c c o r d i n g   to  the  i n v e n t i o n   the re   is  g e n e r a l l y   used  an  N - m e t h y l o l  

groups  and /o r   N-methy lo l   e t h e r   g r o u p s  -   c o n t a i n i n g   a m i n o p l a s t   wh ich  

is  o b t a i n e d   by  r e a c t i o n   of  an  a ldehyde ,   for  i n s t a n c e   f o r m a l d e h y d e  

with  an  amino  g roups-   or  amido  g r o u p s - c o n t a i n i n g   compound  such  a s  

melamine,   u rea ,   N,  N ' - e t h y l e n e   urea ,   d i c y a n d i a m i d e   and  b e n z o g u a n a m i n e ;  

for  the  p r e p a r a t i o n   of  these   compounds  see,  for  i n s t a n c e ,   Houben-Weyl ,  

Methoden  der  o r g a n i s c h e n   Chemie,  Volume  14/2,  p.  319-371  (1963).  I t  

is  p r e f e r r e d   t h a t   the  above  d e s c r i b e d   compounds  should   e n t i r e l y   o r  

p a r t l y   be  e t h e r i f i e d   with  a l c o h o l s   having  1  to  6  carbon  atoms,  f o r  

i n s t a n c e   methanol ,   e t h a n o l ,   n - p r o p a n o l ,   i s o p r o p a n o l ,   n - b u t a n o l ,  

i s o b u t a n o l ,   amyl  a l c o h o l ,   hexanol   or  m i x t u r e s   of  the  a b o v e - e n v i s a g e d  

a l c o h o l s .  U s e   is  made  p a r t i c u l a r l y   of  a  me thy lo l   melamine  having  4 

to  6  me thy lo l   groups  per  m o l e c u l e  o f   melamine,   at  l e a s t   3  m e t h y l o l  

groups  being  e t h e r i f i e d   with  methanol ,   e t h a n o l ,   p ropano l   or  b u t a n o l ,  

and  p r e f e r a b l y   with  methanol ,   or  a  c o n d e n s a t i o n   p roduc t   of  f o r m a l d e h y d e  

and  N , N ' - e t h y l e n e   d i u r e a   e t h e r i f i e d   with  b u t a n o l .   Use  is  made  more 

p a r t i c u l a r l y   of  a  hexa lkoxymethy l   melamine,  with  the  alkoxy  g r o u p  

c o n t a i n i n g   1  to  4  carbon  atoms.  I n s t e a d   of  or  b e s i d e s   the  a b o v e -  

d e s c r i b e d   cu r ing   agen ts   o the r   s u i t a b l e   agen t s   may  be  employed,  f o r  

i n s t a n c e   b locked   or  non -b locked   p o l y i s o c y a n a t e s .  

The  cu r ing   agent   is  g e n e r a l l y   used  in  such  an  amount  t h a t   the  m o l a r  

r a t i o   of  the  hydroxyl   groups  p r e s e n t   in  the  c o a t i n g   compos i t ion   to  t h e  

r e a c t i v e   groups  of  the  cur ing   agent  is  in  the  range  of  a p p r o x i m a t e l y  

0.7  to  1.5,  and  p r e f e r a b l y   in  the  range  of  0.8  to  1 . 3 .  

The  c o a t i n g   c o m p o s i t i o n   may  f u r t h e r   c o n t a i n   usua l   a d j u v a n t s  a n d  

a d d i t i v e s ,   for  i n s t a n c e   pigment  d i s p e r s i n g   a g e n t s ,   a n t i - s a g g i n g  

agen ts   or  o the r   means  of  i n f l u e n c i n g   the  r h e o l o g i c a l   p r o p e r t i e s  

p i g m e n t s ,   dyes  and  a c c e l e r a t o r s   for  the  c u r i n g   r e a c t i o n ,   for   i n s t a n c e  

acid   compounds  such  as  p - t o l u e n e   su lphon ic   ac id   or  b l o c k e d  p r o d u c t s  

t h e r e o f .   The  c o a t i n g   compos i t i on   may  f u r t h e r   c o n t a i n   one  o r  m o r e  

o rgan i c   s o l v e n t s ,   such  as  e s t e r s ,   for  i n s t a n c e   e thy l   a c e t a t e ,   b u t y l  



a c a t a t e   and  e t h y l g l y c o l   a c e t a t e ,   k e t o n e s ,   for   i n s t a n c e   m e t h y l e t h y l .  

ke tone   and  m e t h y l i s o b u t y l   ke tone   and  h y d r o c a r b o n s ,   for  i n s t a n c e  

ge t ro l eum  e t h e r ,   t o l u e n e   and  xy l ene .   The  o rgan i c   s o l v e n t   is  p r e s e n t  a  

in  the  r e a d y - f o r - u s e   c o a t i n g   c o m p o s i t i o n   in  an  amount  of  10-40  

p a r t s   by  weight   per  100  p a r t s   by  weight   of  the  c o m p o s i t i o n .   When  u s e  

is  made  of  a c r y l a t e   copolymers  having   a  high  acid   number,  for  i n s t a n c e   o  
about   30  or  h i g h e r ,  w a t e r   may  be  used  as  a  s o l v e n t   i f   c a rboxy l   g r o u p s  

of  the  copolymer  are  n e u t r a l i z e d   with  a  b a s i c   compound,  such  as  an  

a l k a l i   meta l   or  ammonium  h y d r o x i d e   or  an  amine.  The  r e a d y - f o r   u s e  

c o a t i n g   c o m p o s i t i o n   g e n e r a l l y   has  a  v i s c o s i t y   not  h i g h e r   than  20  p o i s e s ,  

and  p r e f e r a b l y   from  0.5  to  10  p o i s e s .  

The  c o a t i n g   c o m p o s i t i o n   m a y b e   a p p l i e d   to  the  s u b s t r a t e   in  any  c o n -  

v e n i e n t   manner,  for   i n s t a n c e   by  r o l l e r   c o a t i n g ,   s p r a y i n g ,   b r u s h i n g ,  

s p r i n k l i n g ,   flow  c o a t i n g ,   d i p p i n g   or  e l c t r o s t a t i c   s p r a y i n g .  

The  c o a t i n g   c o m p o s i t i o n   may  f u r t h e r   be  cured  or  baked  in  the  u s u a l  

manner,  for  i n s t a n c e   at  ambient   t e m p e r a t u r e   or  at  the  usua l   t e m p e r a t u r e s  

of,  for   i n s t a n c e ,   between  100°  and  160°C,  while   being  kept   in  a  b a k i n g  

oven  for   20  to  60  m i n u t e s .  

Upon  be ing   cured  the  c o a t i n g   c o m p o s i t i o n   a c c o r d i n g   to  the  i n v e n t i o n  

w i l l   form  a  c o a t i n g   hav ing   a  h igh  g loss   and  e x c e l l e n t   d u r a b i l i t y .   I t  

p a r t i c u l a r l y   has  g e n e r a l l y   a  r emarkab ly   high  r e s i s t a n c e   to ,   f o r  

i n s t a n c e ,   S02  ( K e s t e r n i c h   t e s t )   and  o r g a n i c   s o l v e n t s   and  u l t r a v i o l e t  

l i g h t   (Wea ther -O-mete r   t e s t ) .   E s p e c i a l l y   the  r e s i s t a n c e   to  S02  i s  

s u r p r i s i n g ,   c o n s i d e r i n g   the  u s u a l l y   poor  r e s i s t a n c e   to  i t   of  h i g h  

m o l e c u l a r   p o l y a c r y l a t e s .   In  the  f o l l o w i n g   examples ,   which  do  not  l i m i t  

the  scope  of  the  p r e s e n t   i n v e n t i o n ,   the  Persoz   h a r d n e s s   was  m e a s u r e d  

and  the  va lues   o b t a i n e d   e x p r e s s e d   in  seconds .   An  a c c e p t a b l e   m i n i m u m  

v a l u e  f o r   the  h a r d n e s s   is  about   200  seconds .   The  f l e x i b i l i t y   w a s   i s t  

d e t e r m i n e d   with  a  " f a l l i n g - w e i g h t "   c o a t i n g   t e s t e r   (E r i chsen   type  3 0 4 )  

in  a cco rdance   with  ASTM  D  2794-69,   u s ing   a  weight   of  0.908  k g ,  

measur ing   15.9  mm  in  d i a m e t e r   and  having  a  d ropp ing   o p e n i n g  o r  1 6 . 3  

mm,  the  va lue   o b t a i n e d   be ing   e x p r e s s e d   in  kg.cm.  In  c o n f o r m i t y  w i t h  

t h i s   method  the  va lues   were  d e t e r m i n e d   both  f o r  t h e   c o a t e d  s i d e  a n d  

the  b a c k  o f   the  t e s t  p a n e l   (Bonder  120).  An  a c c e p t a b l e   m i n i m u m  f o r  



the  f l e x i b i l i t y   is  about  10  kg.cm.  The  g loss   was  de t e rmined   at  a n g l e s  

of  60°  and  200  (ASTM  D-523).  A  g loss   value  at  60°  of  over  90  is  h i g h .  

A  g lo s s   value  at  2 0   of  over  80  is  a lso   to  be  c o n s i d e r e d   high.   T h e  

va lues   for  the  measured  p r o p e r t i e s   are  given  in  Table  1.  F u r t h e r m o r e ,  

of  the  c o a t i n g s   o b t a i n e d   t he re   were  de t e rmined   the  r e s i s t a n c e   to  x y l e n e ,  

to  su lphu r   d iox ide   in  the  K e s t e r n i c h   t e s t   in  accordance   with  DIN 

50.018  (with  2  lSO2  for  3  cyc le s )   and  the  g loss   at  60°  a f t e r   680  h o u r s  

exposure   in  the  Wea the r -O-mete r   in  c o n f o r m i t y   with  ASTM  D  8 2 2 - 6 0  

(using  a  Sunshine  carbon  a r c  w i t h   Cornex-D  f i l t e r s   in  a  1 7 / 3 - c y c l e ) .  

These  va lues   are  l i s t e d   in  Table  2.  

The  s p r a y i n g   c o m p o s i t i o n s   d e s c r i b e d   in  the  examples  a l l   had  a  v i s c o s i t y  

at  20°C  of  24  seconds  (Ford  cup  N o .  4 ) .   The  s o l i d s   c o n t e n t   of  t h e  

c o a t i n g   compos i t i ons   used  in  the  examples  was  69-76%  by  we igh t .   In  a l l  

examples  the  c o a t i n g   ( a f t e r   baking)  had  a  l aye r   t h i c k n e s s   of  4 0 µ m .  
The  pigment   d i s p e r s i o n   used  in  the  examples  was  p r e p a r e d   by  i n t e r -  

mixing  24  p a r t s   by  weight   of  t i t a n i u m   d i o x i d e ,   1.5  p a r t s   by  w e i g h t  

of  a  pigment   d i s p e r s i n g   agent   (a  p o l y a c r y l a t e   having  a  high  m o l e c u l a r  

w e i g h t ) ,   7.5  p a r t s   by  weight   of  hexamethoxymethyl   melamine  and  3 . 0  

p a r t s   by  weight   of  xy lene ,   and  g r i n d i n g   the  r e s u l t i n g   mix ture   i n - a  

Red-Devi l   shaking  machine  and  s u b s e q u e n t l y   f i l t e r i n g   i t   o f f .  

P r e p a r a t i o n   of  a c r y l a t e   c o p o l y m e r s  

Example  1 

In  a  r e a c t o r   p r o v i d e d   with  a  s t i r r e r ,   a  the rmomete r ,   a  r e f l u x   c o n d e n s e r  

and  a  d ropp ing   funnel   t h e r e   were  i n t e r m i x e d   70.8  grammes  (0.6  mo le s )  

of  @-methyl   s t y r e n e ,   28.8  grammes  (0.4  moles)  of  a c r y l i c   ac id ,   5 . 3  

grammes  (0.05  moles)  of  3 - m e r c a p t o p r o p i o n i c   acid  and  2.4  grammes  o f  

dicumyl  p e r o x i d e .   The  mix ture   was  hea ted   in  a  n i t r o g e n   a tmosphere   to  a  

t e m p e r a t u r e   of  150°C,  at  w h i c h  t e m p e r a t u r e   i t   was  kept   for  1  hour .   Upon 

( q o n c l u s i o n   of  the  r e a c t i o n   18.9  grammes  (0.16  moles)  of  n o n - c o n v e r t e d  

@-methyl  s t y r e n e   were  removed  from  the  r e a c t i o n   p roduc t   by  d i s t i l l a t i o n  

i n  v a c u o .  

S u b s e q u e n t l y ,   the  r e a c t i o n   p roduc t   o b t a i n e d   was  mixed  with  0 . 2 5  

g r a m m e s  o f  t r i p h e n y l   benzyl   phosphonium  c h l o r i d e ,   a f t e r   which  over  a  

p e r i o d   of  1   hour  125  grammes  of  the  g l y c i d y l  e s t e r   of  1 , 1 - d i m e t h y l -  



1-hep tane   c a r b o x y l i n   s e i d   were  added  at  a  t e m p e r a t u r e   of  150°C.  The 

z e r y l a t e   copolymer  p r e p a r e d   had  an  ac id   number  of  0.3  and  a  number  

ewenaq-  mo leou la r   waight   of  1300 .  

E x a m p l e  2  

The  sane  p r o c e d u r e   was  employed  as  in  Example  1,  except   t h a t   t h e  

1 - m e r c a p t o p z o p i o n i c   ac id   was  used  in  an  amount  of  10.6  grammes 

will  mole) ,   and  in  che  r e a c t i o n   with  the  g l y c i d y l   e s t e r   the  c a t a l y s t  

and the  g l y c i d y l   e s t e r   were  used  in  amounts  of  0.3  grammes'  and  138 

grammes,  r e s p e c t i v e l y .   Upon  c o n c l u s i o n   of  the  p o l y m e r i z a t i o n   r e a c t i o n  

1 . 8   grammes  (0.1  mole)  of  n o n - c o n v e r t e d   @-methyl  s t y r e n e   were  r emoved  

from  the  r a a c t i o n   p r o d u c t .   The  a c r y l a t e   copolymer  p r e p a r e d   had  an  a c i d  

number  of  0.3  and  a  number  average   m o l e c u l a r   weight   of  1100.  

Example  3 

The  same  p r o c e d u r e   was  used  as  in  Example  1,  except   t h a t   t h e  

3 - m e r c e p t o p r o p i o n i c   ac id   was  used  in  an  amount  of  21.2  grammes  ( o . 2  

moles ) ,   and  in  the  r e a c t i o n   wi th   the  g l y c i d y l   e s t e r   the  c a t a l y s t   a n d  

the  g l y c i d y l   e s t e r   were  used  in  amounts  of  0.35  grammes  and  163 

grammes,  r e s p e c t i v e l y .   Upon  c o n c l u s i o n   of  the  p o l y m e r i z a t i o n   r e a c t i o n  

10.6  grammas  (0.09  moles)  of  n o n - c o n v e r t e d  @ - m e t h y l   s t y r e n e   w e r e  

r emoved .  

The  a c r y l a t e   copolymer  p r e p a r e d   had  an  ac id   number  of  6.0  and  a  number  

average   m o l e c u l a r   weight   of  9 0 0 ,  

Example  4 

The  same  p r o c e d u r e   was  used  as  in  Example  C,  except   t h a t   in  the  f i r s t  

r e a c t i o n   s t ep   use  was  made  of  a  p o l y m e r i z a t i o n   mix tu re   c o n s i s t i n g   o f  

47.2  p rammes  (0 .4   moles)  of  @-methyl  s t y r e n e ,   28.8  grammes  (0.4  m o l e s )  

of  a c r y l i c   ac id ,   17.0  grammes  (0.16  moles)  of  3 - m e r c a p t o p r o p i o n i c   a c i d  

and  2 .0  grammes   of  dicumyl  p e r o x i d e .   Upon  c o n c l u s i o n   of  the  p o l y -  

r i e z t i o n   r e s c t i o n   i t   was  found  t h a t   a l l   of  the  monomer  had  b e e n  

The  a c r y l a t e   copolymer  p r e p a r e d   had  a n  a c i d   number  of  3.6  and  a  n u m b e r  

of  z u n g   a  m o l e c u l a r   weight   of  8 5 0 .  



Example  5 

The same  p rocedure   was  u s e d  i n   Example  4,  except   tha t   the  3 - m e r c a p t o -  

p r o p i o n i c   acid  was  used  in  an  amount  of  8.5  grammes  (0.08  m o l e s )  

and  the  dicumyl  p e r o x i d e   in  an  amount  of  1.0  gramme,  and  the  p h o s -  

phonium  c h l o r i d e   and  the  g l y c i d y l   e s t e r   were  used  in  amounts  o f  

0.3  grammes  and  138  grammes,  r e s p e c t i v e l y .   Upon  c o n c l u s i o n   of  t h e  

p o l y m e r i z a t i o n   r e a c t i o n   i t   was  found  t h a t   a l l   of  the  monomer  h a d  

been  c o n v e r t e d .  

T h e  a c r y l a t e   copolymer  p r e p a r e d   had  an  acid  number  lower  than  0 . 1  

and  a  number  average  mo lecu l a r   weight   of  1200.  

Example  6 

The  p rocedu re   of  Example  4  was  r e p e a t e d ,   with  the  e x c e p t i o n   t h a t  

i n s t e a d   of  28.8  grammes  (0.4  moles)  of  a c r y l i c   acid  t h e r e   was  u s e d  

a  mix tu re   of  21.6  grammes  (0.3  moles)  of  a c r y l i c   acid  and  1 2 . 8  

grammes  (0.1  mole)  of  n - b u t y l   a c r y l a t e ,   and  the  g l y c i d y l   e s t e r   was 

used  in  an  amount  of  128  grammes.  Upon  c o n c l u s i o n   of  the  p o l y m e r i z a t i o n  

r e a c t i o n   i t   was  found  t ha t   a l l   of  the  monomer  had  been  c o n v e r t e d .  

The  a c r y l a t e   copolymer  p r e p a r e d   had  an  acid  number  of  5 . 0 . a n d   a  number  

average   mo lecu la r   weight   of  700 .  

Example  7 

The  p rocedure   of  Example  4  was  r e p e a t e d ,   but  in  such  a  way  t h a t   i n s t e a d  

of  28.8  grammes  (0 .4  moles )   of  a c r y l i c   acid   t he re   was  used  a  mix tu re   o f  

14.4  grammes  (0.2  moles)  of  a c r y l i c   acid  and  25.6  grammes  (0.2  moles )  

of  b u t y l   a c r y l a t e ,   and  the  phosphonium  c h l o r i d e   and  the  g l y c i d y l   e s t e r  

were  employed   in  amounts  of  0.3  grammes  and  100  grammes,  r e s p e c t i v e l y .  

U p o n  c o n c l u s i o n   of  the  p o l y m e r i z a t i o n   r e a c t i o n   i t   was  found  t h a t   a l l  o f  

the  monomer  had  been  c o n v e r t e d .  

T h e   a c r y l a t e   copolymer  formed  had  an  acid  number  of  3.9  and  a  number  

average   mo lecu la r   weight   of  750.  '  

Example  8 

The  same  p rocedure   was  used  as  in  Example 5,   with  the  e x c e p t i o n  t h a t  



oprene  was  ased  i n scead   of  @-methyl  s t y r e n e   in  an  amount  of  4 1 . 6  

rammes  (0.4  m o l e s ) ,   the  d icumyl   p e r o x i d e   was  used  in  an  amount  o f  

1 0  g r a m m e s   and  44  grammes of   xylene   were  c o n t a i n e d   in  the  p o l y m e r i -  

ret ion.   r i x c u r e .   For 1  nour  the  p o l y m e r i z a t i o n   m i x t u r e   was  kep t   at  t h e  

  t e m p e r a t u r e  o f   1 4 ° C .   Upon  c o n c l u s i o n   of  the  p o l y m e r i z a t i o n  

s a s t i o n   i t   was  found  t h a t   a l l   of  the  monomer  had  been  c o n v e r t e d .  

and  was  o b t a i n e d   an  80%  by  weight   s o l u t i o n   of  the  a c r y l a t e   c o p o l y m e r  

i n  z y l e n e .   The  a c r y l a t e   copolymer  p r e p a r e d   had  an  ac id   number  b e l o w  

0.1  a n d   a  number  average   m o l e c u l a r   weight   of  1100.  

E x a m p l e  9  

Example  8  was  r e p e a t e d   in  such  a  way  t h a t   the  3 - m e r c a p t o p r o p i o n i c  

zoxd  and  the  g l y c i d y l   e s t e r   were  added  in  amounts  of  12.7  grammes 
(0.12  moles)  and  137  grammes,  r e s p e c t i v e l y ,   and  i n s t e a d   of  p h o s p h o n i u m  

c h i c r i d e   b e n z y l t r i m e t h y l   ammonium  methoxide   was  used  in  an  amount  

of  0.8  grammes.  Upon  c o n c l u s i o n   of  the  p o l y m e r i z a t i o n   i t   was  f o u n d  

t h a t   a l l   of  the  monomer  had  been  c o n v e r t e d .  

i n e r e   was  o b t a i n e d   an  80%  by  weight   s o l u t i o n   of  the  a c r y l a t e   c o p o l y m e r  

in  xy lene .   The  a c r y l a t e   copolymer  p r e p a r e d   had  an  ac id   number  o f  

5.6  and  a  number  average   m o l e c u l a r   weight   of  1000 .  

Example  10 

Example  8   was  r e p e a t e d   in  such  a  way  t h a t   the  3 - m e r c a p t o p r o p i o n i c  

acid  and  the  xylene  were  added  in  amounts  of  17.0  g r a m m e s - ( 0 . 1 6  

moles)  and  63  grammes,  r e s p e c t i v e l y ,   and  the  phosphonium  c h l o r i d e  

and  the  g l y c i d y l   e s t e r   were  added  in  amounts  of  0.35  grammes  a n d  

163  grammes,  r e s p e c t i v e l y .   Upon  c o n c l u s i o n   of  the  p o l y m e r i z a t i o n   i t  

was  found  t h a t   a l l   of  the  monomer  had  been  c o n v e r t e d .  

there  was  o b t a i n e d   an  80%  by  we igh t   s o l u t i o n   of  the  a c r y l a t e   c o p o l y m e r  

in  x y l e n e .   The  a c r y l a t e   copolymer  p r e p a r e d   had  an  ac id   number  of  0 . 1  

and  a  number  average   m o l e c u l a r   weight   of  9 0 0 .  

Example  11 

..e  same  p r o c e d u r e   was  used  as  in  Example  10,  excep t   t h a t   i n s t e a d  

of  3 - m e r c a p t o p r o p i o n i c   acid   t h e r e   was  used  2 - m e r c a p t o a c e t i c   a c i d  

a  c o r r e s p o n d i n g   amount  (14.7  grammes;  0.16  moles ) .   Upon  c o n c l u s i o n  

a  po lymer  i z a t i o n   i t   was  found  t h a t   a l l   of  the  monomer  had  b e e n  



c o n v e r t e d .  

There  was  o b t a i n e d   an  80%  by  weight  s o l u t i o n   of  the  a c r y l a t e   c o p o l y m e r  

in  xylene.   The  a c r y l a t e   copolymer  p r epa red   had  an  acid  number  of  0 . 7  

and  a  number  average  mo lecu la r   weight  of  900 .  

Example  12 

The  p r o c e e d u r e   of  Example  10  was  r e p e a t e d ,   but  in  such  a  way  t h a t   i n -  

s tead   of  3 - m e r c a p t o p r o p i o n i c   acid  the re   was  used  m e r c a p t o s u c c i n i c   a c i d  

in  a  c o r r e s p o n d i n g   amount  (24.0  grammes;  0.16  moles) ,   and  the  x y l e n e  

was  used  in  an  amount  of  74  grammes,  and  f u r t h e r   the  phosphonium  c h l o -  

ride  and  the  g l y c i d y l   e s t e r   were  used  in  amounts  of  0.40  grammes  and  200 

grammes,  r e s p e c t i v e l y .   Upon  c o n c l u s i o n   of  the  p o l y m e r i z a t i o n   r e a c t i o n  

i t   was  found  t ha t   a l l   of  the  monomer  had  been  c o n v e r t e d .  

There  was  o b t a i n e d   an  80%  by  weight  s o l u t i o n   of  the  a c r y l a t e   copo lymer  

in  xylene .   The  a c r y l a t e   copolymer  p r epa red   had  an  acid  number  of  0 . 2  

and  a  number  average  mo lecu la r   weight  of  1200. 

Example  13 

The  same  p rocedure   was  used  as  in  Example  10,  except   t h a t   i n s t e a d   o f  

3 - m e r c a p t o p r o p i o n i c   acid  there   was  used  2 - m e r c a p t o e t h a n o l   in  a  c o r r e s -  

ponding  amount(12 .5   grammes;  0.16  moles)  and  the  xylene  was  added  in  an  

amount  of  53  grammes,  and  the  phosphonium  c h l o r i d e   and  the  g l y c i d y l  

e s t e r   were  used  in  amounts  of  0.3  grammes  and  125  grammes,  r e s p e c t i v e l y  

Upon  c o n c l u s i o n   of  the  p o l y m e r i z a t i o n   i t   was  found  t h a t   a l l   of  the  mono 

mer  had  been  c o n v e r t e d .  

There  was  o b t a i n e d   an  80%  by  weight  s o l u t i o n   of  the  a c r y l a t e   c o p o l y m e r  

in  xylene .   The  a c r y l a t e   copolymer  p r e p a r e d   had  an  acid  number  of  0 . 1  

and  a  number  average  mo lecu la r   weight  of  800 .  

Example  14 

The  same  p rocedure   was  employed  as  in  Example  10,  except   t ha t   i n s t e a d  

of  3 - m e r c a p t o p r o p i o n i c   acid  the re   was  used  2 -mercap tobenzo i c   acid  in  a  

c o r r e s p o n d i n g   amount  (24.6  grammes;  0.16  moles)  and  the  xylene  was  u s e d  

in  an  amount  of  65  grammes.  Upon  conc lu s ion   of  the  p o l y m e r i z a t i o n   i t  

was  found  t h a t   a l l   of  the  monomer  had  been  conve r t ed .   There  was  o b t a i n e  

an  80%  weight  s o l u t i o n   of  the  a c r y l a t e   copolymer  in  xy lene .   The 



a c r y l a t e   copolymer  p r e p a r e d   had  an  acid   number  of  0.1  and  a  number  a v e r -  

age  mo lecu l a r   weight   of  1000.  

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

Example  15 

The  f o l l o w i n g   components  were  homogeneously  i n t e r m i x e d :  

The  c o a t i n g   c o m p o s i t i o n   o b t a i n e d   was  a p p l i e d   to  a  s t e e l   pane l   t r e a t e d  
with  zinc  phospha te   (Bonder  120)  and  cured  for  30  minutes   at  a  t e m p e r -  

a tu re   of  130°C.  The  p r o p e r t i e s   of  the  baked  c o a t i n g   are  ment ioned   i n  

the  Tables   1  and  2 .  

Example  16 

The  same  p r o c e d u r e   was  used  as  in  Example  15,  with  the  e x c e p t i o n   t h a t  

use  was  made  of  the  a c r y l a t e   polymer  p r e p a r e d   a c c o r d i n g   to  Example  2 

and  not  the  one  p r e p a r e d   a c c o r d i n g   to  Example  1,  and  the  s o l v e n t   m i x -  

tu re   was  employed  in  an  amount  of  only  14  grammes.  The  p r o p e r t i e s   o f  

the  baked  c o a t i n g   are  ment ioned   in  the  Tables   1  and  2 .  

Example  17 

The  same  p r o c e d u r e   was  used  as  in  Example  15,  wi th   the  e x c e p t i o n   t h a t  

use  was  made  o f  23   grammes  of  the  a c r y l a t e   copolymer  a c c o r d i n g   t o  

Example  3  i n s t e a d   of  25  grammes  of  the  a c r y l a t e   copolymer  a c c o r d i n g   t o  

Example  1,  and  the  hexamethoxymethyl   melamine  and  the  s o l v e n t   m i x t u r e  

were  used  in  amounts  of  3  grammes  and  10  grammes,  r e s p e c t i v e l y .   The 

p r o p e r t i e s   of  the  baked  c o a t i n g   a r e  m e n t i o n e d   in  the  Tables   1  and  2 .  

i  Example  18 

The  same  p rocedu re   was  employed  as  in  Example  17,  with  the  e x c e p t i o n  

t h a t  u s e   was  made  of  the  a c r y l a t e   copolymer  a c c o r d i n g   to  E x a m p l e  4  

i n s t e a d   of  the  one  a c c o r d i n g   to  Example  3.  The  p r o p e r t i e s  o f   t h e  



b a k e d  c o a t i n g   are  l i s t e d   in  t he   Tables   1  and  2 .  

Example  19 

The  same  p rocedure   was  used  as  in  Example  15,  with  the  e x c e p t i o n  t h a t  

use  was  made  of  the  a c r y l a t e   copolymer  a cco rd ing   to  Example  5  i n s t e a d  

of  the  one  a c c o r d i n g   to  Example  1.  The  p r o p e r t i e s   of  the  baked  c o a t -  

ing  are  ment ioned  in  Table  1 .  

Example  20 

The  same  p rocedure   was  used  as  in  Example  15,  with  the  excep t ion   t h a t  

use  was  made  of  the  a c r y l a t e   copolymer  accord ing   to  Example  6  i n s t e a d  

of  the  one  a c c o r d i n g   to  Example  1.  The  p r o p e r t i e s   of  the  baked  c o a t -  

ing  are  ment ioned  in  Table  1 .  

Example  21 

The  same  p rocedure   was  used  as  in  Example  15,  with  the  excep t ion   t h a t  

use  was  made  of  the  a c r y l a t e   copolymer  a c c o r d i n g   to  Example  7  i n s t e a d   o 

the  one  a cco rd ing   to  Example  1.  The  p r o p e r t i e s   of  the  baked  c o a t i n g  

are  l i s t e d   in  Table  1. 

Example  22  

The  f o l l o w i n g   components  were  homogeneously  i n t e r m i x e d :  

The  r e s u l t i n g   c o a t i n g   compos i t i on   was  a p p l i e d   to  a  s t e e l   p a n e l  

" t r e a t e d   with  zinc  phospha te   (Bonder  120)  and  cured  for  30  minutes  a t  a  

d ' t e n i p e r a t u r e   of  130°C.  The  p r o p e r t i e s   of  the  baked  coa t ing   are  men- 

t i o n e d   in   Table  1 .  

E x a m p l e s  2 3 - 2 8  

o f i q u s e  

T h e   p rocedure   of  Example  22  was  r e p e a t e d   in  such  a  way  t h a t   i n s t e a d  



of  the  s o l u t i o n   of  the  a c r y l a t e   copolymer  a c c o r d i n g   to  Example  8  t h e r e  

was  employed  the  80%  by  weight   s o l u t i o n   in  xylene  of  the  a c r y l a t e  

c o p o l y m e r . p r e p a r e d   in  accordance   with  the  p r o c e e d u r e s   used  in  t h e  

r e s p e c t i v e   Examples  9 (23) ,   10(24) ,   11(25) ,   12(26) ,   13(27)  and  1 4 ( 2 8 ) .  

The  p r o p e r t i e s   of  the  baked  c o a t i n g s   are  l i s t e d   in  Table  1 .  



1)  a  value  of  12  is  e x c e l l e n t ;   a  value  of  0  is  p o o r .  



1. A  p r o c e s s   for   the  p r e p a r a t i o n   of  an  a c r y l a t e   copolymer  by  p o l y m e r i -  
z a t i o n   of  a  monomer  mix ture   c o n s i s t i n g   of  35-60  mole  %  of  s t y r e n e  

a n d / o r  @ - m e t h y l   s t y r e n e ,   20-60  mole %  of  a c r y l i c   acid  a n d / o r  

m e t h a c r y l i c   ac id   and  0-30  mole %  of  one  or  more  o the r   m o n o v i n y l  

compounds at  a  t e m p e r a t u r e   of  60°  to  200°C  in  the  p r e s e n c e   of  a  

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

b rough t   i n to   r e a c t i o n   with  a  g l y c i d y l   e s t e r   of  a  c a r b o x y l i c   acid   o f  

the  g e n e r a l   f o r m u l a  

where  R  r e p r e s e n t s   an  a l ky l   group  having  4  to  10  carbon  a t o m s ,  

c h a r a c t e r i z e d   in  t h a t   the  p o l y m e r i z a t i o n   of  the  monomeric  compounds 

is  c a r r i e d   out  in  the  p r e s e n c e   of  a  2  to  8  carbon  a t o m s - c o n t a i n i n g  

m e r c a p t o m o n o c a r b o x y l i c   acid   and /or   m e r c a p t o d i c a r b o x y l i c   ac id   a s  

chain  l eng th   r e g u l a t o r   in  an  amount  of  0.02  to  0.25  moles  per  mole  

of  the  monomeric  compounds.  

2.  A  p r o c e s s   a c c o r d i n g   to  claim  1,  c h a r a c t e r i z e d   in  t h a t   as  c h a i n  

l e n g t h   r e g u l a t o r   t h e r e   is  used  a  m e r c a p t o m o n o c a r b o x y l i c   a c i d  a n d / o r  

m e r c a p t o d i c a r b o x y l i c   acid   c o n t a i n i n g   2-6  carbon  a t o m s .  

3.  A  p r o c e s s   a c c o r d i n g   to  c la im  1,  c h a r a c t e r i z e d   in  t h a t   as  c h a i n  

l e n g t h   r e g u l a t o r   t h e r e   is  used  a  m e r c a p t o p r o p i o n i c   a c i d .  

4.  A  p r o c e s s   a c c o r d i n g   to  c la im  1,  c h a r a c t e r i z e d   in  t h a t   the  c h a i n  

l e n g t h   r e g u l a t o r   is  used  in  an  amount  of  0.05  to  0.20  moles  p e r  

mole  of  the  monomeric  compounds.  

5 .  A  l i q u i d   c o a t i n g   c o m p o s i t i o n   having  a  s o l i d s   c o n t e n t   of  at  l e a s t  

60  % by  we igh t ,   based  on  an  a c r y l a t e   copolymer  and  a  c u r i n g   a g e n t ,  

c h a r a c t e r i z e d   in  t h a t   the  a c r y l a t e   copolymer  is  b u i l t   u p  f r o m  

35-60  mole  %  s t y r e n e   a n d / o r  @ - m e t h y l   s t y r e n e ,   and  from  20-60  mole  % 

of  a  compound having   the  g e n e r a l   f o r m u l a  



wherein  R1  is  a  hydrogen  atom  or  a  methyl  group  and  R2  r e p r e s e n t s  

an  a lky l   group  c o n t a i n i n g   4-10  carbon  atoms,  and  from  0-30  mole % 
of  one  or  more  o the r   monovinyl  compounds,  and  the  number  a v e r a g e  
mo lecu l a r   weight   of  the  a c r y l a t e   copolymer  is  in  the  range  of  400 

to  2000 .  

6.  A  c o a t i n g   compos i t ion   acco rd ing   to  claim  5,  c h a r a c t e r i z e d   in  t h a t  

the  a c r y l a t e   copolymer  is  b u i l t   up  from  35-60  mole  %  s ty rene   a n d / o r  

d - m e t h y l   s t y r e n e ,   and  from  20-60  mole %  of  a  compound  having  t h e  

g e n e r a l   formula  acco rd ing   to  claim  5,  wherein R2  r e p r e s e n t s   a 
b ranched   a l ky l   group  having  4  carbon  atoms,  and  from  0-30  mole  % 

of  one  or  more  o the r   m o n o v i n y l  c o m p o u n d s .  

7.  A  c o a t i n g   compos i t i on   a c c o r d i n g   to  c l a i m  5 ,   c h a r a c t e r i z e d   in  t h a t  

the  a c r y l a t e   copolymer  is  b u i l t   up  from  35-60  mole %  s t y r ene   a n d / o r  

@-methyl  s t y r e n e ,   and  from  20-60  mole  %  of  a  compound  having  t h e  

g e n e r a l   formula  a cco rd ing   to  claim  5,  wherein  R2  r e p r e s e n t s   a  

b ranched   a lky l   group  having  8-10  carbon  atoms,  and  from  0 -30  

mole  %  of  one  or  more  o the r   monovinyl  compounds.  

8. A  c o a t i n g   compos i t ion   acco rd ing   to  claim  5   ,  c h a r a c t e r i z e d   i n  

t h a t   the  a c r y l a t e   copolymer  is  b u i l t   up  from  35-60  mole  %  s t y r e n e  

and /o r   @-methyl  s t y r e n e ,   and  from  20-60  mole  %  of  the  compound 

having  the  g e n e r a l   formula  a c c o r d i n g   to  claim  5,  and  from  0-30  

mole  %  of  a  monoac ry l i c   or  monomethacry l i c   e s t e r   of  an  a l c o h o l  

c o n t a i n i n g   1-12  carbon  atoms  and  1-3  hydroxyl   g r o u p s .  

9.  A  c o a t i n g   compos i t i on   a c c o r d i n g   to  claim  5,  c h a r a c t e r i z e d   in  t h a t  

the  cur ing   agent   is  an  a m i n o p l a s t .  

10.  A  c o a t i n g   compos i t i on   a cco rd ing   t o  c l a i m   5,  c h a r a c t e r i z e d   in  t h a t .  

the  a m i n o p l a s t   is  a  me thy lo l   melamine  having  4  to  6  methy lo l   g r o u p s  
a n d   of  which  at  l e a s t   3  methy lo l   groups  are  e t h e r i f i e d   with  m e t h a n o l  

rom  06-01. 

11.  A  c o a t i n g   compos i t ion   a cco rd ing   to  claim  5,  c h a r a c t e r i z e d   in  t h a t  

the  compos i t ion   c o n t a i n s   10-40  p a r t s   by  weight   of  an  o r g a n i c  

s o l v e n t   per  100  p a r t s   by  w e i g h t .  




	bibliography
	description
	claims
	search report

