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Description 

The  present  invention  relates  to  a  process  for  preparing  water  dispersible  polyesters  and  to  aqueous 
polyester  dispersions  derived  from  such  polyesters. 

5  The  synthesis  of  polyesters  is  well  known  and  many  methods  are  available  therefor.  Polyesters  are 
typically  prepared  by  the  reaction  of  dicarboxylic  acids  or  esterifiable  derivatives  thereof,  e.g.  esters, 
carbonyl  chlorides,  salts  or  anhydrides,  with  diols  or  their  esterifiable  derivatives,  e.g.  cyclic  ethers,  diacyl 
esters  or  dihalides.  Such  reactions  provide  the  basic  polyester  chain  structure. 

Other  useful  monomers  in  polyester  synthesis  include  polyfunctional  monomers  which  comprise  three 
io  or  more  functional  groups  capable  of  participating  in  a  polyester  condensation  reaction.  Suitable  monomers 

in  this  realm  include  tricarboxylic  acids  and  higher  polycarboxylic  acids,  trihydric  alcohols  and  higher 
polyhydric  alcohols  and  compounds  which  comprise  three  or  more  esterifiable  functional  groups  selected 
from  both  carboxyl  and  hydroxyl,  for  example,  polyhydroxy-monocarboxylic  acids.  Further  monomers  which 
may  be  used  in  the  synthesis  of  polyesters  are  known  to  those  skilled  in  the  art  and  include  monohydroxy- 

75  monocarboxylic  acids,  mono-carboxylic  acids,  mono-hydroxy  compounds  and  ethylenically  unsaturated 
dicarboxylic  acids. 

Examples  of  aqueous  polyester  dispersions  are  known  to  the  art.  The  dispersion  of  polyesters  in 
aqueous  mediums  has  been  achieved  by  the  use  of  dispersing  or  emulsifying  agents  such  as  non-ionic  or 
ionic  surfactants.  However,  the  use  of  a  surfactant-stabilised  aqueous  polyester  dispersion  is  far  from  ideal, 

20  since  a  proportion  of  free  surfactant  may  be  carried  through  to  the  final  polyester  product,  which  in  some 
applications  detracts  from  the  resulting  product  properties. 

To  overcome  these  disadvantages  the  use  of  polyesters  which  are  self-dispersible  in  aqueous-based 
systems  has  been  investigated;  such  polyesters  comprise  ionic  dispersing  groups,  particularly  anionic  salt 
groups  such  as  carboxylic  salt  groups. 

25  Hitherto,  aqueous  dispersions  of  polyesters  have  tended  to  be  unstable  towards  increases  in  tempera- 
ture,  changes  in  pH  and  the  addition  of  ions. 

US  -  4,287,039  discloses  radiation  curable  aqueous  dispersions  comprising  an  ethylenically  unsaturated 
prepolymer,  a  dispersant  and  a  photoinitiator.  Polyester  prepolymers  are  disclosed,  and  as  monomers  for 
the  synthesis  thereof  there  are  mentioned  polyethylene  glycols.  Such  monomers  would  only  provide  a 

30  polyester  with  in-chain  polyethylene  oxide  chains  and  are  not  relied  on  to  provide  the  colloid  stability  of  the 
polyester,  as  it  evident  from  the  fact  that  the  aqueous  dispersions  disclosed  in  US  -  4,  287,039  require  the 
use  of  a  polymeric  dispersant. 

EP-A-1  44703  discloses  water-dispersible,  radiation  -  curable  polyesters  which  are  self-dispersible  in 
water  to  provide  aqueous  emulsions  and  coating  compositions  for  coating  substrates  such  as  wood.  The 

35  water-dispersibility  of  such  polyesters  is  achieved  by  the  incorporation  of  polyethylene  oxide  chains  into  the 
polyester  during  synthesis,  using  polyethylene  glycols  with  number  average  molecular  weight  between  1000 
and  2000  and  ethoxylated  trihydric  saturated  alcohols.  Such  ethoxylated  diols  and  triols  provide  a  high 
proportion  of  polyethylene  oxide  chains  which  are  internal  within  the  polyester  chains,  i.e.  are  in-chain,  and 
the  examples  indicate  that  good  dispersion  stability  or  acceptable  final  properties  in  coatings  derived  from 

40  such  polyesters  are  very  sensitive  to  slight  modifications  in  their  structure,  in  terms  of  the  nature  and 
amounts  of  the  various  structural  units  and  the  order  of  their  incorporation  during  synthesis. 

We  have  now  devised  a  process  for  the  preparation  of  a  polyester  comprising  chemically  incorporated, 
internally  stabilising,  non-ionic  chains  which  is  capable  of  being  dispersed  in  water  without  the  addition  of 
an  external  surfactant.  The  dispersion  stability  and  resulting  coating  properties  of  such  dispersions  are  not 

45  sensitive  to  slight  modification  of  the  internal  structure  of  the  polyesters,  and  the  water-dispersible 
polyesters  of  the  invention  are  capable  of  forming  aqueous  dispersions  which  exhibit  good  colloid  stability 
in  the  presence  of  added  ions,  and  towards  changes  in  pH.  The  aqueous  polyester  dispersions  may  also 
exhibit  good  freeze-thaw  stability  and  temperature  stability,  and  further,  may  be  used  to  produce  coatings  of 
good  water  stability. 

50  According  to  the  present  invention  there  is  provided  a  process  for  preparing  a  water  dispersible 
polyester  polymer,  which  polyester  polymer  comprises  one  or  more  polyester  chains  and  one  or  more  non- 
ionic  polyoxyalkylene  chains  in  which  at  least  40%  of  the  repeating  oxyalkylene  units  are  oxyethylene  units, 
said  polyester  polymer  having  a  structure  in  which  one  or  more  of  the  polyoxyalkylene  chains  are  pendent 
to  at  least  one  of  the  polyester  chains, 

55  said  process  comprising  at  least  the  steps  of: 
(A)  preparing  a  polyester  precursor  polymer  comprising  one  or  more  ethylenically  unsaturated  groups 
and  polymerised  units  derived  from  esterifiable  monomers;  and 
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(B)  incorporation  of  the  polyoxyalkylene  chain(s)  by  reacting  the  polyester  precursor  polymer  with  a 
compound  having  a  polyoxyalkylene  chain  and  a  Michael  donor  group  which  is  coreactive  with  the 
ethylenically  unsaturated  group(s)  of  the  polyester  precursor  polymer,  said  process  being  employed 
such  that  in  the  resulting  polyester  polymer: 

5  a)  said  one  or  more  polyoxyalkylene  chains  are  pendent  to  at  least  one  of  the  polyester  chains  only 
by  virtue  of  being  attached  to  a  polyester  chain(s)  as  a  side  chain  thereof  which  is  not  itself  part  of  a 
polyester  chain  and/or  by  virtue  of  being  attached  to  the  end  of  a  polyester  chain  which  polyester 
chain  is  pendent  to  another  polyester  chain,  and 
b)  the  pendent  polyoxyalkylene  chain  content  of  the  polyester  is  within  the  range  of  from  1  to  40%  by 

io  weight  based  on  the  weight  of  the  polyester  chain(s). 
There  is  further  provided  according  to  the  present  invention  an  aqueous,  at  least  non-ionically  stabilised, 

dispersion  of  a  polyester  polymer  which  has  been  prepared  by  a  process  as  defined  above. 
The  precursor  polyester  polymer,  and  hence  the  resulting  polyester  polymer,  of  the  process  of  the 

invention  may  comprise  polymerised  units  derived  from  any  of  those  esterifiable  monomers  that  are 
is  conventionally  used  in  polyester  synthesis.  (By  an  esterifiable  monomer  is  meant  a  monomer  comprising  at 

least  one  esterifiable  functional  group,  and  by  an  esterifiable  functional  group  is  meant  a  group  capable  of 
taking  part  in  a  reaction  to  form  an  ester;  i.e.  hydroxyl  and  carboxyl  groups  as  well  as  derivatives  thereof 
which  are  also  esterifiable  functional  groups). 

Examples  of  dicarboxylic  acids  and  their  esterifiable  derivatives  which  may  be  used  in  the  polyester 
20  synthesis  include  aliphatic  dicarboxylic  acids  and  esters  thereof,  cycloaliphatic  dicarboxylic  acids  and  esters 

thereof,  and  aromatic  dicarboxylic  acids  and  esters  thereof.  Specific  examples  of  useful  dicarboxylic  acids 
include,  inter  alia,  orthophthalic  acid,  terephthalic  acid,  isophthalic  acid,  phthalic  acid,  tetrahydrophthalic 
acid,  hexahydrophthalic  acid,  succinic  acid,  sebacic  acid,  adipic  acid,  azelaic  acid,  glutaric  acid,  pimelic 
acid  and  suberic  acid. 

25  Suitable  diols  (dihydroxy  alcohols)  which  may  be  employed  include  aliphatic  glycols,  for  example, 
alkane  diols,  i.e.  alkylene  glycols.  Some  representative  examples  of  alkylene  glycols  are  ethylene  glycol, 
propylene  glycol,  butylene  glycol,  neopentyl  glycol,  trimethylene  glycol,  1,5-pentane  diol  and  1,6-hexane 
diol.  Further  useful  diols  include  alicyclic  diols,  aralkylene  diols  and  arylene  diols. 

The  polyester  made  by  the  invention  process  preferably  comprises  a  plurality  of  polyester  chains 
30  bonded  together  to  form  a  branched  polyester  structure.  Accordingly,  in  preferred  embodiments  at  least  one 

of  the  monomers  which  is  used  to  form  the  polyester  made  by  the  process  of  invention  is  a  chain  branching 
monomer  comprising  three  or  more  esterifiable  functional  groups.  Particularly  suitable  monomers  in  this 
realm  are  the  tri-  and  higher  polycarboxylic  acids,  and  the  tri  and  higher  poly-hydric  alcohols. 

Examples  of  polycarboxylic  chain  branching  monomers  include,  inter  alia,  trimellitic  acid,  trimesic  acid, 
35  pyromellitic  acid,  butanetetracarboxylic  acid,  naphthalene  tricarboxylic  acids  and  cyclohexane-1  ,3,5-tricar- 

boxylic  acid. 
As  examples  of  polyhydroxy  chain  branching  monomers  (polyols)  one  may  mention  glycerin, 

trimethylolethane,  trimethylolpropane,  trimethylolbutane,  pentaerythritol,  1  ,2,6-hexanetriol,  1  ,3,5-trimethylol 
benzene,  sorbitol,  mannitol  and  etherification  products  of  tri  and  higher  polyols,  for  example,  di-,  tri-,  tetra- 

40  and  polypentaerythritol. 
As  further  examples  of  monomers  which  may  be  used  in  the  synthesis  of  the  polyester  made  by  the 

invention  process  one  may  mention  monohydroxy-monocarboxylic  acids,  mono-carboxylic  acids,  mono- 
hydroxy  compounds  and  ethylenically  unsaturated  monomers  having  one  or  more  esterifiable  functional 
groups  which  maintain  their  ethylenic  unsaturation  during  the  polyesterification  reaction. 

45  Further  monomers  which  have  been  used  in  the  synthesis  of  prior  art  polyesters  and  which  may  be 
employed  in  the  synthesis  of  the  polyester  made  by  the  invention  process  are  well  known  to  those  skilled  in 
the  art. 

By  a  polyester  chain  we  are  not  referring  exclusively  to  polymer  chains  in  which  all  the  adjacent 
monomer  units  are  bonded  together  through  carboxylate  ester  linkages,  but  to  polymer  chains  in  which  at 

50  least  50  %,  preferably  at  least  80  %,  more  preferably  at  least  90  %,  for  example  all,  of  the  linkages  bonding 
the  monomer  units  together  are  carboxylate  ester  linkages.  In  particular,  certain  of  the  monomer  units  may 
be  bonded  into  the  polyester  chain  by  linkages  which  are  also  formed  during  the  reaction  to  form  the 
polyester,  providing  the  proportion  of  such  other  linkages  does  not  exceed  50  %.  Examples  of  the  other 
linkages  are  amide  and  thioester  linkages. 

55  By  a  polyalkylene  chain,  we  mean  a  chain  which  comprises  repeating  oxylalkylene  units  of  general 
formula  -(0-CHR-CH2)-,  where  R  in  a  given  oxyalkylene  unit  represents  hydrogen,  methyl  or  ethyl, 
providing  that  at  least  40  %,  preferably  at  least  60  %,  and  more  preferably  at  least  80  %  of  the  oxyalkylene 
units  (by  number)  are  oxyethylene  units  where  R  in  the  above  formula  is  hydrogen. 

3 



EP  0  367  464  B1 

The  polyester  made  by  the  invention  process  may  comprise  a  single  polyester  chain  onto  which  is 
attached  by  chemical  means  at  least  one  pendent  polyoxyalkylene  chain  as  a  side  chain  thereof  which  is 
not  itself  part  of  a  polyester  chain. 

Alternatively,  the  polyester  made  by  the  invention  process  may  comprise  a  plurality  of  polyester  chains 
5  bonded  together  to  form  a  branched  polyester  structure  in  which  at  least  one  of  said  polyester  chains  is 

provided  with  at  least  one  polyoxyalkylene  chain  as  defined  supra.  In  this  embodiment,  the  polyoxyalkylene 
chain(s)  may  be  pendent  to  the  polyester  chain  by  virtue  of  direct  chemical  bonding  thereto,  so  that  it  forms 
a  side  chain(s)  of  the  polyester  chain  but  is  not  itself  part  of  a  polyester  chain  (direct  pendency). 
Alternatively,  the  polyester  may  comprise  at  least  one  polyoxyalkylene  chain  which  is  attached  on  the  end 

io  of  a  polyester  chain,  rather  than  being  pendent  thereto  as  a  side  chain,  but  this  polyester  chain  is  itself 
pendent  to  another  polyester  chain  by  virtue  of  the  branched  structure  of  the  polyester  polymer,  so  that  the 
polyoxyalkylene  chain(s)  is  indirectly  pendent  to  a  polyester  chain  (indirect  pendency).  The  polyester  made 
by  the  invention  process  may  also  comprise  both  directly  and  indirectly  pendent  polyoxyalkylene  chains. 

In  the  process  of  the  invention,  the  polyester  is  prepared  from  an  ethylenically  unsaturated  polyester 
is  precursor  polymer  having  one  or  more  ethylenically  unsaturated  groups,  by  means  of  a  Michael  addition 

reaction  in  which  the  ethylenically  unsaturated  polyester  precursor  polymer  is  reacted  with  a  compound(s) 
containing  a  polyoxyalkylene  chain  and  a  Michael  donor  group  which  is  co-reactive  with  the  ethylenically 
unsaturated  group(s)  of  the  polyester  precursor  polymer.  The  compound  comprising  the  polyoxyalkylene 
chain  and  the  Michael  donor  group  is  preferably  a  polyetheramine  containing  oxyalkylene  residues. 

20  The  ethylenic  unsaturation  in  the  polyester  precursor  polymer  may  be  terminal  (i.e  where  the 
ethylenically  unsaturated  group(s)  is  arranged  on  the  end  of  a  polyester  chain(s))  and/or  pendent  (i.e  where 
the  ethylenically  unsaturated  group(s)  is  a  side  group  appended  to  a  polyester  chain(s))  and/or  in  chain, 
although  where  the  ethylenic  unsaturation  in  the  polyester  precursor  polymer  is  exclusively  terminal,  the 
polyester  precursor  polymer  must  be  a  branched  chain  polyester  comprising  a  plurality  of  polyester  chains 

25  so  bonded  together. 
An  ethylenically  unsaturated  polyester  precursor  polymer  having  pendent  and/or  in  chain  ethylenic 

unsaturation  is  preferably  prepared  by  employing  as  at  least  one  of  the  esterifiable  monomers  in  the 
polyesterification  reaction  an  esterifiable,  ethylenically  unsaturated  monomer  having  two  or  more  esterifiable 
functional  groups  and  an  ethylenic  double  bond  which  when  incorporated  in  the  polyester  precursor 

30  polymer  is  capable  of  undergoing  a  Michael  addition  reaction.  Useful  monomers  of  this  type  are  the 
ethylenically  unsaturated  polycarboxylic  acids,  especially  dicarboxylic  acids,  or  their  anhydrides,  e.g. 
fumaric  acid,  maleic  acid  and  anhydride,  mesaconic  acid,  citraconic  acid,  trans-trans  muconic  acid  and 
itaconic  acid.  Other  suitable  monomers  may  include  partially  (meth)acrylated  triols,  e.g.  partially  (meth)- 
acrylated  glycerol.  Ethylenically  unsaturated  monomers  having  two  or  more  esterifiable  functional  groups 

35  are  incorporated  into  the  polyester  precursor  polymer,  and  provide  the  polymer  with  in  chain  or  pendent 
ethylenic  unsaturation  depending  upon  their  structure.  Ethylenically  unsaturated  polyester  precursor  poly- 
mers  having  pendent  and/or  in  chain  ethylenic  unsaturation  can  be  used  to  prepare  a  polyester  made  by 
the  invention  process  by  Michael  addition  of  a  compound  containing  a  polyoxyalkylene  chain  and  a  Michael 
donor  group.  The  Michael  donor  compound  having  the  polyoxyalkylene  chain  will  react  with  the  ethylenical- 

40  ly  unsaturated  polyester  precursor  polymer  such  that  the  polyoxyalkylene  chain  will  be  pendent  to,  and 
form  a  side  chain  of,  the  polyester  chain  with  which  it  has  become  attached  (i.e  direct  pendency). 

An  ethylenically  unsaturated  polyester  precursor  polymer  having  terminal  ethylenic  unsaturation  may  be 
prepared  by  employing  as  at  least  one  of  the  esterifiable  monomers  in  the  polyesterification  an  ethylenically 
unsaturated  monomer  having  a  single  esterifiable  functional  group,  e.g.  an  ethylenically  unsaturated 

45  monocarboxylic  acid  and/or  an  ethylenically  unsaturated  monohydric  alcohol. 
Alternatively,  a  polyester  comprising  carboxyl  and/or  hydroxyl  terminal  groups  (or  esterifiable  deriva- 

tives  thereof)  may  be  subjected  to  a  post-functionalisation  reaction,  in  which  the  terminal  groups  of  the 
polyester  are  reacted  with  at  least  one  ethylenically  unsaturated  compound  having  an  esterifiable  functional 
group(s),  e.g.  an  ethylenically  unsaturated  monocarboxylic  acid,  an  ethylenically  unsaturated  monohydric 

50  alcohol  or  compounds  like  maleic  anhydride. 
Examples  of  ethylenically  unsaturated  monocarboxylic  acids  are  the  a,  ̂ -ethylenically  unsaturated  acids, 

such  as  acrylic  acid  and  methacrylic  acid.  Other  useful  ethylenically  unsaturated  acids  are  the  monocarbox- 
ylic  acid  functionalised  acrylates  and  methacrylates,  for  example,  /3-carboxyethyl  acrylate  and  methacrylate. 

Examples  of  ethylenically  unsaturated  monohydric  alcohols  which  may  be  employed  are  the  hydroxyal- 
55  kyl  esters  of  a,  ̂ -ethylenically  unsaturated  acids,  for  example,  hydroxyethyl  acrylate,  hydroxyethyl 

methacrylate,  hydroxypropyl  acrylate,  and  hydroxypropyl  methacrylate. 
Examples  of  ethylenically  unsaturated  compounds  having  an  esterifiable  functional  group  other  than  a 

hydroxyl  or  carboxyl  group  include  the  alkyl  esters  of  a,  ̂ -ethylenically  unsaturated  carboxylic  acids,  e.g. 

4 
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ethyl  acrylate  and  methacrylate,  and  glycidyl  acrylate  and  methacrylate. 
Furthermore,  ethylenically  unsaturated  compounds  having  hydroxyl  reactive  or  carboxyl  reactive  func- 

tional  groups  other  than  an  esterifiable  functional  group  may  be  employed  to  introduce  terminal  ethylenic 
unsaturation. 

5  Especially  preferred  compounds  for  introducing  terminal  ethylenic  unsaturation  are  the  hydroxyalkyl 
acrylamides,  in  particular  N-methylol  acrylamide. 

Branched  polyester  precursor  polymers  comprising  a  plurality  of  polyester  chains  in  which  at  least  one 
of  those  chains  comprises  a  terminal  ethylenically  unsaturated  group  can  be  used  to  prepare  a  polyester 
made  by  the  invention  process  by  Michael  addition  of  a  compound  containing  a  polyoxyalkylene  chain  and 

io  a  Michael  donor  group.  The  Michael  donor  compound  having  the  polyoxyalkylene  chain  will  react  with  the 
terminal  ethylenic  unsaturation  forming  a  polyester  of  the  invention  in  which  the  polyoxyalkylene  chain(s)  is 
arranged  on  the  end  of  the  polyester  chain  with  which  it  has  become  attached.  With  such  a  polyester  of  the 
invention,  the  polyoxyalkylene  chain  will  not,  of  course,  be  pendent  to  the  particular  polyester  chain  with 
which  it  is  attached,  but  will  be  pendent  to  at  least  one  of  the  other  polyester  chains  forming  the  branched 

is  polyester  (i.e.  indirect  pendency). 
The  ethylenically  unsaturated  polyester  precursor  polymer  will  usually  comprise  polymerised  units 

derived  from  saturated  esterifiable  monomers.  These  monomers  may  be  selected  from  any  of  the 
esterifiable  monomers  discussed  supra.  Especially  preferred  monomers  are  the  polycarboxylic  acids, 
polyhydric  alcohols  and  mono-  and  poly-  hydroxy-monocarboxylic  acids. 

20  Of  course,  where  the  ethylenically  unsaturated  polyester  precursor  polymer  used  in  the  preparation  of 
the  polyester  made  by  the  invention  process  is  to  comprise  exclusively  terminal  ethylenic  unsaturation,  then 
at  least  one  of  the  monomers  which  is  used  in  the  synthesis  thereof  must  be  a  chain  branching  monomer 
having  three  or  more  esterifiable  functional  groups.  Furthermore,  notwithstanding  the  above,  the  polyester  of 
the  invention  is  preferably  a  branched  polyester,  so  that  even  in  embodiments  where  the  ethylenically 

25  unsaturated  polyester  precursor  polymer  is  not  to  comprise  exclusively  terminal  ethylenic  unsaturation,  at 
least  one  of  the  monomers  which  is  used  in  the  synthesis  thereof  is  preferably  a  chain  branching  monomer. 

The  precursor  polyester  polymer  may  be  prepared  in  conventional  manner  using  techniques  well  known 
in  the  art.  Typically,  this  involves  heating  the  monomers  in  a  melt,  or  in  the  presence  of  a  solvent,  at  a 
temperature  in  the  range  150°C  to  250  °C,  preferably  about  200  °C,  the  eliminated  water  being  removed  by 

30  distillation,  typically  distillation  under  reduced  pressure,  or  by  azeotropic  distillation  using  an  organic 
solvent,  for  example,  toluene  or  xylene.  Typically,  the  polyesterification  reaction  may  be  effected  in  the 
presence  of  an  esterification  catalyst,  for  example,  zirconium  naphthenate,  antimony  (III)  oxide  or  dibutyl  tin 
oxide.  Upon  completion  of  the  polyesterification  the  solvents  (if  used)  and  any  residual  water  can  be 
removed  by  distillation  to  yield  the  polyester  polymer. 

35  The  ethylenically  unsaturated  polyester  precursor  polymer  is  then  be  reacted  in  a  second  step, 
preferably  with  a  polyetheramine(s)  comprising  oxyalkylene  residues,  at  least  40  %  of  which  are  ox- 
yethylene  residues,  to  incorporate  the  pendent  polyoxyalkylene  chains  and  yield  a  polyester  made  by  the 
invention  process.  The  reaction  may  be  performed  under  standard  Michael  conditions,  solvents  being 
employed  where  necessary. 

40  Particularly  preferred  polyether  amines  which  comprise  oxyalkylene  residues  may  be  represented  by 
the  general  formula: 

«  R1Y(CH_CHO)  ZNHR3  I  4S  2  1  _  m 
R 

wherein 
50  R1  is  hydrogen  or  a  monovalent  hydrocarbon  radical  containing  1-12  carbon  atoms; 

R2  is  hydrogen  or  a  mixture  thereof  with  methyl  and/or  ethyl,  providing  at  least  40  %  of  the  R2  substituents 
are  hydrogen; 
R3  is  hydrogen,  or  a  monovalent  hydrocarbon  radical  containing  1  to  12  carbon  atoms; 
Y  is  -O-  or  a  group  of  the  formula  -N(R+)-  in  which  R+  is  hydrogen  or  a  monovalent  hydrocarbon  radical 

55  containing  1-12  carbon  atoms; 
m  is  an  integer  from  5  to  150;  preferably  5  to  50;  and 
Z  is  an  alkylene  radical  containing  2-4  carbon  atoms. 

5 



EP  0  367  464  B1 

Examples  of  monovalent  hydrocarbon  radicals  which  may  be  represented  by  R1,  R3  and  R+  include  C1 
to  C12  alkyl  radicals,  C4  to  C8  cycloalkyl  radicals,  C6  to  C12  aryl  radicals,  and  C7  to  C10  aralkyl  radicals. 
In  preferred  embodiments  R1  is  a  C1  to  C4  alkyl  radical,  especially  methyl,  and  R3  is  hydrogen. 

Where  Y  is  a  group  of  the  formula  -N(R+)-,  R+  may  be  the  same  as  or  different  to  the  group 
5  represented  by  R1.  Preferably  Y  is  an  oxygen  atom. 

The  identity  of  R2  is  such  that  the  -CH2CHR20-  units  are  oxyethylene  units  or  a  mixture  of  oxyethylene 
units  with  oxypropylene  and/or  oxybutylene  units,  at  least  40  %  of  the  units  in  the  said  mixture  being 
oxyethylene.  When  a  mixture  of  such  units  is  present,  they  may  be  randomly  distributed  or  arranged  in 
blocks.  Preferably  at  least  60  %,  more  preferably  at  least  80  %,  of  the  oxyalkylene  units  are  oxyethylene 

io  units. 
The  alkylene  radical  represented  by  Z  may  be  an  ethylene,  trimethylene  or  butylene  radical  but  is 

preferably  a  1  ,2-propylene  radical  wherein  the  secondary  carbon  atom  is  attached  to  the  nitrogen  atom. 
Certain  primary  amines  of  Formula  I  are  commercially  available.  Examples  of  such  amines  wherein  Z  is 

1  ,2-propylene,  Y  is  oxygen  and  R3  is  hydrogen  are  the  Jeffamine  polyoxyalkylene  amines  available  from  the 
is  Texaco  Chemical  Company.  Amines  where  Z  is  trimethylene,  Y  is  oxygen  and  R3  is  hydrogen  may  be 

obtained  by  the  cyanoethylation  of  polyalkylene  glycol  monoethers  followed  by  hydrogenation. 
The  polyalkylene  glycol  monoethers  which  may  be  used  to  prepare  certain  polyether  amines  of 

Formula  I,  may  be  prepared  in  known  manner  by  reacting  ethylene  oxide  or  a  mixture  thereof  with 
propylene  and/or  butylene  oxide  with  monohydric  alcohols  or  monohydric  phenols  of  the  general  formula 

20  R1-OH  where  R1  represents  a  monovalent  hydrocarbon  radical  containing  1  to  12  carbon  atoms.  The 
number  of  alkylene  oxide  units  which  is  grafted  onto  the  monohydric  alcohol  or  phenol  may  vary  within  wide 
limits  as  denoted  by  the  integer  m.  Suitable  alcohols  or  phenols  that  may  be  used  include,  inter  alia, 
methanol,  ethanol,  n-propanol,  isopropanol,  tertiary  butanol,  benzyl  alcohol,  and  phenyl. 

Polyalkylene  glycol  monoamines  which  may  be  used  to  prepare  certain  polyether  amines  of  Formula  I, 
25  may  be  obtained  by  oxyalkylating  amines  of  the  general  formula  R1-NHR+.  Suitable  amines  include,  for 

example-secondary  amines  such  as  dimethylamine,  diethylamine,  and  dipropylamine. 
Accordingly  in  a  particularly  preferred  aspect  of  the  present  invention  the  compound  comprising  the 

polyoxyalkylene  chain  and  the  Michael  donor  group  which  is  reacted  with  the  ethylenically  unsaturated 
polyester  precursor  polymer  in  step  (B)  is  a  polyether  amine  of  Formula  I. 

30  The  pendent  polyoxyalkylene  chain  content  of  the  polyester  made  by  the  invention  process  is  within  the 
range  of  from  1  to  40  %  by  weight,  preferably  from  2  to  25  %  by  weight,  of  a  pendent  polyoxyalkylene 
chain(s)  based  on  the  weight  of  the  polyester  chain(s).  If  the  weight  of  the  polyoxyalkylene  chain  portion  is 
below  1  %,  then  the  required  non-ionic  stabilisation  may  not  be  provided,  while  weights  in  excess  of  40  % 
may  deleteriously  affect  the  properties  of  the  polyester. 

35  In  preferred  embodiments,  the  polyester  made  by  the  invention  process  additionally  comprises  acid 
groups,  such  as  carboxylic  acid  groups  and/or  sulphonic  acid  groups,  arranged  as  side  groups  bonded  to 
the  polyester  chain(s).  Particularly  suitable  acid  groups  are  carboxylic  acid  groups,  since  these  tend  to 
enhance  the  adhesion  of  a  polyester  film  to  a  substrate.  The  presence  of  acid  groups  in  the  polyester  of  the 
invention  also  provides  distinct  advantages  where  the  polyester  is  to  be  used  as  a  component  in  an 

40  aqueous  printing  composition,  since  the  polyester  may  be  removed  from  the  printing  heads  by  means  of  a 
basic  wash,  for  example,  an  aqueous  ammonia  solution,  or  an  aqueous  solution  of  an  alkali  metal  hydroxide, 
which  converts  the  acid  groups  to  anionic  salts  groups  enabling  the  polyester  to  be  dissolved  in  the 
aqueous  medium. 

The  carboxylic  acid  side  groups  are  preferably  introduced  by  employing  in  the  precursor  polyester 
45  synthesis  at  least  one  monomer  having  two  or  more  functional  groups  which  will  readily  undergo  an  ester 

condensation  reaction  (i.e.  carboxyl  groups,  hydroxyl  groups  or  esterifiable  derivatives  thereof),  and  one  or 
more  carboxylic  acid  groups  which,  under  appropriate  conditions,  are  more  difficult  to  esterify.  For  example, 
the  carboxylic  acid  content  may  be  introduced  into  the  precursor  polyester  by  employing  as  a  component 
in  the  synthesis  thereof,  at  least  one  monomer  having  at  least  one  carboxylic  acid  group,  and  at  least  two 

50  hydroxyl  groups  which  are  more  reactive  than  the  carboxylic  acid  group(s)  in  the  polyester  condensation 
reaction.  Preferred  examples  of  such  compounds  are  the  carboxyl  group  containing  diols  and  triols,  for 
example,  dihydroxy  alkanoic  acids  of  the  formula: 

55 
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<fH20H T  2  —  
R  -C-COOH 

I 
CH  OH 

wherein  R5  is  hydrogen  or  alkyl.  The  preferred  carboxy  containing  diol  is  2,2-dimethylolpropionic  acid  in 
io  which  R5  in  the  above  formula  is  a  methyl  group.  Providing  the  temperature  employed  in  the  polyesterifica- 

tion  does  not  rise  above  about  180°C,  the  sterically  hindered  carboxyl  group  in  2,2-dimethylol-propionic 
acid  should  not  take  part  in  the  polyesterification  reaction. 

Other  useful  carboxyl  group  containing  compounds  which  may  be  used  to  introduce  carboxyl  side 
groups  into  the  polyester  made  by  the  invention  process,  include  the  mono  alkali  metal  salts  of  benzene 

is  tricarboxylic  acids,  for  example,  the  alkali  metal  salt  of  1  ,2,4-benzene  tricarboxylic  acid  which  has  the 
structural  formula: 

20 
COOH 

HOOC COOM 

25  wherein  M  is  sodium,  lithium,  or  potassium,  especially  lithium. 
Another  particularly  useful  carboxyl  containing  compound  which  may  be  employed  to  introduce 

carboxyl  side  groups  into  the  polyester  is  trimellitic  anhydride  which  has  the  structural  formula: 

Sulphonic  acid  side  groups  are  preferably  introduced  by  employing  in  the  polyesterification  at  least  one 
40  monomer  which  comprises  at  least  two  esterifiable  functional  groups  (i.e.  carboxyl  groups,  hydroxyl  groups 

or  esterifiable  derivatives  thereof)  and  at  least  one  sulphonic  acid  group.  Preferably,  the  sulphonic  acid 
containing  monomer  is  a  dicarboxylic  acid  having  at  least  one  sulphonic  acid  salt  group  substituent,  or  a 
diol  having  at  least  one  sulphonic  acid  salt  group  substituent.  For  example,  particularly  suitable  sulphonic 
acid  containing  monomers  are  the  aromatic  dicarboxylic  acids  containing  at  least  one  sulphonic  acid  salt 

45  group  substituent.  Alternatively,  alkyl  ester  groups  may  be  used  in  place  of  the  carboxylic  acid  groups. 
Examples  of  such  compounds  are  those  of  the  formula: 

50 
HOOC COOH 

55  wherein  M  is  sodium,  lithium  or  potassium. 
Other  useful  sulphonic  acid  containing  monomers  are  the  alkali  metal  salts  of  sulphonic  acid  substituted 

aromatic  dicarboxylic  acid-dihydroxyalkylesters  which  have  the  structural  formula: 
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5 

wherein  M  is  sodium,  potassium  or  lithium,  and  RG  is  an  alkylene  radical. 
io  The  acid  group  content  is  suitably  in  the  range  from  5  to  100  milligrams  of  KOH  per  gram  of  polyester 

polymer,  preferably  in  the  range  20  to  80  milligrams  of  KOH/g. 
The  presence  of  carboxylic  acid  and/or  sulphonic  acid  side  groups  in  the  polyester  made  by  the 

invention  process  provides  a  further  advantage,  in  that  at  least  a  proportion  may  (if  desired)  be  converted 
into  anionic  salt  groups  (i.e.  carboxylate  and/or  sulphonate  groups),  which  will  tend  to  assist  the  formation  of 

is  an  aqueous  polyester  dispersion.  The  conversion  of  any  carboxylic  acid  and/or  sulphonic  acid  groups  (if 
present)  to  anionic  salt  groups  may  be  effected  by  neutralising  the  said  acid  groups  before,  after  or 
simultaneously  with  formation  of  an  aqueous  dispersion  of  the  polyester,  to  form  carboxylate  and/or 
sulphonate  ions  which  are  associated  with  appropriate  salt  forming  counter  ions.  Suitable  bases  which  may 
be  employed  to  neutralise  the  acid  groups  (if  present)  include  alkali  metal  hydroxide  solutions,  various 

20  amines  or  ammonia.  The  carboxylic  and/or  sulphonic  acid  groups  (where  present)  are  preferably  neutralised 
with  an  amine  prior  to  dispersion  in  water.  The  preferred  anionic  salt  (dispersing)  groups  are  carboxylate 
groups. 

In  particularly  preferred  embodiments,  the  polyester  made  by  the  invention  process  additionally 
comprises  ethylenic  unsaturation  which  is  capable  of  undergoing  a  radiation  induced  polymerisation 

25  reaction  and  effecting  cross-linking  in  the  polyester.  Procedures  for  introducing  ethylenic  unsaturation  have 
already  been  discussed  supra  in  connection  with  the  Michael  addition  of  compound  having  a  polyoxyal- 
kylene  chain  to  an  ethylenically  unsaturated  polyester  precursor  polymer.  Accordingly,  a  particularly 
preferred  method  for  producing  a  polyester  made  by  the  invention  process  having  ethylenic  unsaturation  is 
to  react  a  polyester  precursor  polymer  having  ethylenic  unsaturation  with  a  Michael  donor  compound  having 

30  a  polyoxyalkylene  chain  in  such  proportions  that  a  portion  of  the  ethylenic  unsaturation  remains  after  the 
Michael  addition  reaction.  Preferably  at  least  a  proportion  of  the  ethylenic  unsaturation  should  be  terminal 
ethylenic  unsaturation,  i.e.  where  the  ethylenically  unsaturated  group(s)  are  positioned  on  the  end  of  a 
polyester  chain(s). 

The  polyester  made  by  the  invention  process  may  suitably  comprise  from  0.05  to  0.6  moles,  preferably 
35  from  0.1  to  0.4  moles  of  ethylenic  double  bonds  per  100g  of  polyester,  at  least  a  proportion  of  which  should 

preferably  be  terminal  ethylenic  unsaturation. 
The  polyester  made  by  the  invention  process  preferably  has  a  molecular  weight  in  the  range  500  to 

30000,  more  preferably  in  the  range  1000  to  10000. 
The  water  dispersible  polyesters  made  by  the  invention  process  may  be  used  in  the  preparation  of 

40  aqueous,  at  least  non-ionically  stabilised,  polyester  dispersions. 
The  polyesters  made  by  the  invention  process  may  be  dispersed  in  water  using  conventional 

techniques  well  known  in  the  art  for  producing  such  dispersions.  For  example,  dispersion  may  be  carried 
out  by  adding  the  polyester  to  water  with  agitation,  for  example,  by  effecting  the  dispersion  in  an  apparatus 
which  is  capable  of  providing  high  shear.  Alternatively,  water  may  be  stirred  into  the  polyester.  Dispersion 

45  may  also  be  effected  by  adding  water  to  a  solution  of  the  polyester  in  an  organic  solvent  (which  may  be 
residual  organic  solvent  remaining  from  the  processes  employed  to  prepare  the  polyester,  or  solvent 
specifically  added  for  the  purpose)  with  stirring.  After  removal  of  the  organic  solvent  by  distillation  an 
aqueous  dispersion  of  the  polyester  remains.  Alternatively,  dispersion  may  be  carried  out  in  the  presence  of 
very  small  quantities  of  organic  solvents  to  act  as  plasticising  agents,  again  with  agitation. 

50  The  aqueous  polyester  dispersions  of  the  invention  will  typically  have  a  percentage  solids  content  in  the 
range  of  from  10  to  60  %  by  weight  based  on  the  total  weight  of  the  aqueous  dispersion.  Preferably  the 
solids  content  will  be  in  the  range  of  from  25  to  50  %  by  weight. 

Where  the  polyester  made  by  the  invention  process  comprises  ethylenic  unsaturation,  curing  may  be 
effected  by  exposing  the  polyester  to  a  suitable  electromagnetic  radiation  source,  such  as  UV  (ultra-violet) 

55  or  visible  radiation,  or  a  high  energy  electron  beam. 
In  preferred  embodiments  curing  is  effected  by  means  of  UV  or  visible  electromagnetic  radiation  in  the 

presence  of  a  free-radical  generating  photoinitiator  which  will  normally  have  been  dispersed  in  the  aqueous 
polyester  dispersion.  Suitable  photoinitiators  may  be  selected  from  any  of  the  free-radical  generating 
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photoinitiators  that  are  commonly  used  in  the  art.  The  amount  of  photoinitiator  will  normally  be  in  the  range 
of  0  to  10  %  by  weight,  based  on  the  dry  weight  of  the  polyester  in  the  aqueous  dispersion.  If  used  (as  is 
preferred),  it  is  normally  present  in  an  amount  of  0.3  to  5  %,  preferably  0.5  to  3  %,  by  weight. 

The  polyester  compositions  of  the  invention  may  contain  a  polyethylenically  unsaturated  cross-linking 
5  material  having  two  or  more  carbon  to  carbon  double  bonds  which  can  each  (i.e.  separately)  take  part  in  a 

radiation  induced  addition  polymerisation  reaction.  The  cross-linking  material  will  normally  be  dispersed  in 
the  aqueous  polyester  dispersion,  and  may  be  polymerised  on  exposure  to  the  kinds  of  radiation  sources 
that  have  been  discussed  supra.  When  UV  or  visible  electromagnetic  radiation  is  employed,  a  photoinitiator 
is  usually  necessary  which  will  also  normally  be  dispersed  in  the  aqueous  polyester  dispersion.  The 

io  presence  of  a  cross-linking  material  is  particularly  desirable  when  the  polyester  is  a  radiation  curable 
polyester  (i.e  contains  ethylenic  unsaturation  which  is  capable  of  undergoing  a  radiation  induced  poly- 
merisation  reaction).  The  cross-linking  material  may  be  polymeric,  oligomeric  or  monomeric  in  nature,  but  is 
preferably  monomeric  in  nature.  Suitable  examples  of  cross-linking  materials  include  trimethylol  propane 
triacrylate,  1,3-butylene  glycol  dimethacrylate,  ethylene  glycol  diacrylate,  ethylene  glycol  dimethacrylate, 

is  Bisphenol-A-dimethacrylate,  diethylene  glycol  dimethacrytate,  pentaerythritol  triacrylate,  pentaerythritol 
tetraacrylate,  triethylene  glycol  dimethacrylate,  trimethylene  glycol  dimethacrylate,  trimethylol  propane 
triacrylate,  triethoxylated  trimethylol  propane  triacrylate,  tetraethylene  glycol  diacrylate,  ethoxylated 
Bisphenol-A-dimethacrylate,  allyl  acrylate,  allyl  crotonate,  allyl  methacrylate,  diallyl  acrylate,  diallyl  fumarate, 
diallyl  malate,  diallyl  maleate,  diallyl  phthalate,  diallyl-oxyethyl  methacrylate,  melamine  acrylate,  triallyl-5- 

20  triazine,  vinyl  trialloxy  silane,  triallyl  cyanurate,  1  ,6-hexanediol  diacrylate,  divinyl  benzene,  diallyl  amine, 
trimethylol  propane  dimethyl  ether,  and  diallyl  maleate  methacrylate.  When  the  aqueous  polyester  disper- 
sions  of  the  invention  also  comprise  a  polyethylenically  unsaturated  cross-linking  material,  it  will  suitably  be 
present  in  an  amount  of  up  to  35  %  by  weight,  based  on  the  dry  weight  of  the  polyester  in  the  dispersion. 
More  usually,  the  aqueous  polyester  dispersions  will  contain  from  2  to  30  %  by  weight,  and  particularly  5  to 

25  20  %  by  weight  of  the  polyethylenically  unsaturated  cross-linking  material  where  such  a  material  is  present. 
Accordingly,  a  further  preferred  aspect  of  the  present  invention  provides  an  aqueous  polymer  dispersion 

comprising: 
(i)  a  water  dispersible  polyester  polymer  made  using  a  process  as  defined  above  in  which  one  or  more 
of  the  polyester  chains  comprises  radiation  curable  ethylenic  unsaturation;  and 

30  (ii)  at  least  one  photoinitiator  activatable  by  a  source  of  electromagnetic  radiation. 
The  water  dispersible  polyesters  of  the  invention  and  the  aqueous,  at  least  non-ionically  stabilised, 

polyester  dispersions  derived  therefrom  may  find  applicability  in  a  wide  range  of  industrial  fields.  In 
particular,  the  aqueous  polyester  dispersions  may  be  advantageously  employed  as  surface  coating 
compositions,  for  example,  in  paints,  lacquers  and  varnishes,  or  as  a  component  in  a  printing  ink. 

35  As  surface  coating  compositions  they  may  be  applied  to  any  substrate  including  metallic  and  non- 
metallic  substrates  such  as  wood,  glass,  cloth,  leather,  paper,  plastics,  foam  and  the  like,  by  any 
conventional  coating  technique  including  brushing,  dipping,  flow  coating,  spraying,  roller  coating  and  the 
like.  The  compositions  may  contain  other  conventional  ingredients  such  as  pigments,  dyes,  emulsifiers, 
surfactants,  thickeners,  heat  stabilisers,  levelling  agents,  anti-cratering  agents,  fillers,  sedimentation  inhibi- 

40  tors,  UV  absorbers,  antioxidants,  fire  retardants  and  the  like  introduced  at  any  stage  of  the  production 
process  or  subsequently.  The  surface  coatings  once  applied  may  be  dried  at  ambient  temperature,  or  the 
drying  process  may  be  accelerated  by  heat. 

The  aqueous,  non-ionically  and  optionally  anionically  stabilised  polyester  dispersions  of  the  invention, 
are  particularly  suitable  as  surface  coating  compositions  when  the  water-dispersible  polyester  of  the 

45  invention  additionally  comprises  ethylenic  unsaturation  (at  least  part  of  which  should  preferably  be  terminal 
ethylenic  unsaturation)  which  enables  the  coating  once  applied  to  be  radiation  cured.  For  this  purpose,  the 
surface  coating  compositions  preferably  comprise  a  photoinitiator  and  a  polyethylenically  unsaturated  cross- 
linking  material.  The  surface  coatings  are  normally  allowed  to  dry  before  exposure  to  a  suitable  radiation 
source. 

50  The  present  invention  is  now  illustrated,  but  not  limited,  by  the  following  examples. 

EXAMPLE  1 

A  hydroxyl  terminated,  ethylenically  unsaturated,  polyester  precursor  polymer  having  a  molecular 
55  weight  of  about  3000  was  prepared  by  reacting  the  monomers  neopentyl  glycol  (56.1  2g;  0.54  moles), 

itaconic  acid  (9.75g;  0.075  moles)  and  adipic  acid  (58.84g;  0.403  moles).  The  monomers  were  heated  in  a 
melt  at  200  °C  for  6  hours  in  the  presence  of  an  antimony  (III)  oxide  catalyst,  the  eliminated  water  being 
removed  by  distillation.  After  the  reaction  was  complete  a  vacuum  was  applied  to  remove  the  residual 
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traces  of  water. 
The  polyester  precursor  polymer  (75.5g  which  contained  0.0441  moles  of  polymerised  units  derived 

from  itaconic  acid)  was  then  reacted  with  35g  (0.035  moles)  of  Jeffamine  M-1000  at  100  °C.  After  2  hours 
the  reaction  was  complete  and  the  polyester  polymer  with  its  pendent  polyoxyalkylene  side  chains  was 

5  poured  into  water  under  high  shear  to  give  an  aqueous  polyester  dispersion  which  had  a  30  %  solids 
content  and  an  average  particle  size  of  0.033  microns.  The  aqueous  polyester  dispersion  demonstrated 
good  stability. 

EXAMPLE  2 
10 

A  hydroxyl  terminated,  ethylenically  unsaturated,  polyester  precursor  polymer  bearing  carboxylic  acid 
side  groups  was  prepared  using  the  same  method  as  for  Example  1  from  the  following  monomers  in  the 
following  amounts. 

Moles  Weight  (grams) 

Neopentyl  glycol  0.505  52.52 
Dimethylol  propionic  acid  0.06  8.04 
Fumaricacid  0.125  14.50 
Adipic  acid  0.356  51  .98 

The  polyester  precursor  polymer  was  then  reacted  with  Jeffamine  M-1000  at  100  °C  to  yield  a  water 
dispersible  polyester  comprising  pendent  polyoxyalkylene  side  chains  and  carboxylic  acid  side  groups.  The 
carboxyl  groups  were  then  neutralised  with  triethylamine,  and  the  polyester  was  poured  into  water  under 
high  shear  to  give  an  aqueous  polyester  dispersion  which  had  a  30  %  solids  content.  The  aqueous 
polyester  dispersion  demonstrated  good  stability. 

EXAMPLE  3 

This  example  illustrates  the  preparation  of  a  branched  polyester  having  carboxylic  acid  side  groups, 
terminal  ethylenic  unsaturation  and  pendent  polyoxyalkylene  chains. 

A  branched  polyester  polyol  was  prepared  from  the  monomers  neopentyl  glycol,  adipic  acid  and 
trimethylol  propane  using  the  polyesterification  procedure  described  in  Example  1.  A  polyester  polyol 
having  an  acid  number  of  22  mgKOH/g  and  a  hydroxyl  number  of  220  mgKOH/g  was  prepared.  Trimellitic 
anhydride  (36.7g)  was  then  added  to  500  g  of  the  polyester  polyol  and  the  mixture  was  heated  at  140  °C 
for  two  hours  to  give  a  clear  polyester  polymer  melt  with  an  acid  number  of  61  mgKOH/g. 

N-methylol  acrylamide  (153g),  toluene  (300  ml)  and  2,6-di-tert-butyl-4-methylphenol  (Topanol  O)  (2.0g) 
were  added  to  the  polyester  polymer  at  about  120  °C  and  the  water  of  reaction  removed  azeotropically. 
After  about  four  hours  the  toluene  was  stripped  off  by  distillation  under  reduced  pressure  to  give  a  polyester 
precursor  polymer  with  an  acid  number  of  45  mgKOH/g. 

Jeffamine  M-1000  (35g)  was  added  to  a  melt  of  the  polyester  precursor  polymer  at  80  °C  and  the 
mixture  stirred  at  this  temperature  for  one  hour.  Isopropyl  alcohol  (100  ml)  was  then  added  to  the  polyester 
polymer  at  80  °C  with  stirring. 

The  polyester  polymer  solution  at  80  °C  was  dispersed  in  distilled  water  (1690  ml)  under  high  shear 
with  simultaneous  addition  of  sufficient  dimethyl  ethanolamine  to  neutralise  the  carboxylic  acid  groups  and 
give  a  final  pH  of  7.5.  The  final  aqueous  polyester  dispersion  had  a  30  %  solids  content  and  demonstrated 
improved  storage  stability  (stable  after  2  days  at  52  °C)  compared  to  a  dispersion  of  an  equivalent 
polyester  minus  the  polyoxyalkylene  chains  (dispersion  flocculated  in  less  than  12  hours  at  52  °C). 

A  photoinitiator  (Irgacure  651  available  from  Ciba  Geigy)  (0.6g)  in  isopropyl  alcohol  (2  ml)  was  added  to 
the  polyester  dispersion  and  the  resulting  dispersion  was  used  to  cast  a  wet  film  100  microns  thick  onto  a 
glass  plate.  The  film  was  dried  at  52  °C  for  15  minutes  and  was  finally  cured  under  a  high  pressure 
mercury  lamp.  A  glossy,  flexible,  tack-free  film  was  produced. 

EXAMPLE  4 
55 

This  example  illustrates  the  preparation  of  a  branched  polyester  having  sulphonic  acid  side  groups  in 
addition  to  the  pendant  polyoxyalkylene  chains. 
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A  polyester  polymer  having  an  acid  value  of  18  mgKOH/g  was  formed  by  the  melt  esterification  of 
neopentyl  glycol  (3.73  moles),  adipic  acid  (1.70  moles),  trimethylol  propane  (1.24  moles),  isophthalic  acid 
(2.40  moles)  and  5-sodio-sulpho  isophthalic  acid  (0.25  moles). 

N-methylol  acrylamide  (2.87  moles),  toluene  (300  ml),  and  Topanol  O  (3.0  g)  were  added  to  the 
5  polymer  at  about  120  °C  and  the  water  of  reaction  removed  azeotropically.  After  four  hours  the  temperature 

was  reduced  to  100  °C  and  Jeffamine  M-1000  (0.3  moles)  was  then  added  to  the  reaction  mixture.  The 
reaction  mixture  was  stirred  at  this  temperature  for  two  hours,  after  which  the  toluene  was  removed  by 
distillation  under  reduced  pressure. 

Isopropyl  alcohol  (200  ml)  and  water  (200  ml)  were  then  added  to  the  polyester  polymer  at  100  °C  with 
io  stirring.  The  resulting  pre-dispersion  was  dispersed  in  distilled  water  at  80  °C  under  high  shear  to  give  an 

aqueous  polyester  dispersion  having  a  35  %  solids  content.  The  aqueous  polyester  dispersion  dem- 
onstrated  good  stability. 
Jeffamine  M-1000  has  the  formula: 

15  CH3  0(CH2  CH2  O)!  8.6(CH2  CH(CH3  )Oh  6CH2  CH(CH3  )NH2 

Claims 

1.  A  process  for  preparing  a  water  dispersible  polyester  polymer,  which  polyester  polymer  comprises  one 
20  or  more  polyester  chains  and  one  or  more  non-ionic  polyoxyalkylene  chains  in  which  at  least  40%  of 

the  repeating  oxyalkylene  units  are  oxyethylene  units,  said  polyester  polymer  having  a  structure  in 
which  one  or  more  of  the  polyoxyalkylene  chains  are  pendent  to  at  least  one  of  the  polyester  chains, 
said  process  comprising  at  least  the  steps  of: 

(A)  preparing  a  polyester  precursor  polymer  comprising  one  or  more  ethylenically  unsaturated 
25  groups  and  polymerised  units  derived  from  esterifiable  monomers;  and 

(B)  incorporation  of  the  polyoxyalkylene  chain(s)  by  reacting  the  polyester  precursor  polymer  with  a 
compound  having  a  polyoxyalkylene  chain  and  a  Michael  donor  group  which  is  co-reactive  with  the 
ethylenically  unsaturated  group(s)  of  the  polyester  precursor  polymer,  said  process  being  employed 
such  that  in  the  resulting  polyester  polymer: 

30  a)  said  one  or  more  polyoxyalkylene  chains  are  pendent  to  at  least  one  of  the  polyester  chains 
only  by  virtue  of  being  attached  to  a  polyester  chain(s)  as  a  side  chain  thereof  which  is  not  itself 
part  of  a  polyester  chain  and/or  by  virtue  of  being  attached  to  the  end  of  a  polyester  chain  which 
polyester  chain  is  pendent  to  another  polyester  chain,  and 
b)  the  pendent  polyoxyalkylene  chain  content  of  the  polyester  is  within  the  range  of  from  1  to  40 

35  %  by  weight  based  on  the  weight  of  the  polyester  chain(s). 

2.  A  process  as  claimed  in  claim  1  wherein  at  least  one  of  the  esterifiable  monomers  employed  in  the 
preparation  of  the  polyester  precursor  polymer  in  step  (A)  is  a  chain  branching  monomer  having  three 
or  more  esterifiable  functional  groups. 

40 
3.  A  process  as  claimed  in  claim  2  wherein  step  (A)  provides  for  the  preparation  of  a  branched  polyester 

precursor  polymer  comprising  terminal  ethylenic  unsaturation. 

4.  A  process  as  claimed  in  claim  3  wherein  step  (A)  comprises  two  stages,  in  a  first  stage  of  which  a 
45  branched  polyester  polymer  is  prepared  and  in  a  second  stage  of  which  the  branched  polyester  from 

the  first  stage  is  subjected  to  a  post-functionalisation  reaction  with  an  ethylenically  unsaturated 
compound  to  introduce  terminal  ethylenic  unsaturation. 

5.  A  process  as  claimed  in  any  one  of  claims  1  to  4  wherein  step  (A)  provides  for  the  preparation  of  a 
50  polyester  precursor  polymer  comprising  pendent  and/or  in-chain  ethylenic  unsaturation. 

6.  A  process  as  claimed  in  any  one  of  claims  1  to  5  wherein  only  a  proportion  of  the  ethylenically 
unsaturated  groups  of  the  polyester  precursor  polymer  prepared  in  step  (A)  are  reacted  in  step  (B)  to 
incorporate  the  polyoxyalkylene  chain(s) 

55 
7.  A  process  as  claimed  in  any  one  of  claims  1  to  6  wherein  the  compound  comprising  the  polyoxyal- 

kylene  chain  and  the  Michael  donor  group  which  is  reacted  with  the  ethylenically  unsaturated  polyester 
precursor  polymer  in  step  (B)  is  a  polyether  amine  containing  oxyalkylene  residues. 

11 
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8.  A  process  as  claimed  in  claim  7  wherein  the  polyether  amine  has  the  formula: 

R^Cf^CHO^ZNHR3  I  
5  '  9 R 

wherein 
io  R1  is  hydrogen  or  a  monovalent  hydrocarbon  radical  containing  1  to  12  carbon  atoms; 

R2  is  hydrogen  or  a  mixture  thereof  with  methyl  and/or  ethyl,  providing  at  least  40%  of  the  R2 
substituents  are  hydrogen; 
R3  is  hydrogen  or  a  monovalent  hydrocarbon  radical  containing  1  to  12  carbon  atoms;  Y  is  -0-  or  a 
group  of  the  formula  -N(R+)-  in  which  R+  is  hydrogen  or  a  monovalent  hydrocarbon  radical  containing 

is  1-12  carbon  atoms; 
m  is  an  integer  of  from  5  to  150;  and 
Z  is  an  alkylene  radical  containing  2-4  carbon  atoms. 

9.  A  process  as  claimed  in  claim  8  wherein  Z  is  1  ,2-propylene,  Y  is  oxygen  and  R3  is  hydrogen. 
20 

10.  A  process  as  claimed  in  any  one  of  claims  1  to  9  wherein  at  least  one  of  the  esterifiable  monomers 
employed  in  the  preparation  of  the  polyester  precursor  polymer  in  step  (A)  is  a  monomer  comprising  at 
least  two  functional  groups  which  will  readily  undergo  an  ester  condensation  reaction  and  at  least  one 
carboxylic  acid  group  which  is  more  difficult  to  esterify,  thereby  resulting  in  a  polyester  polymer  having 

25  carboxylic  acid  groups  arranged  as  side  groups  bonded  to  the  polyester  chain(s). 

11.  A  process  as  claimed  in  any  one  of  claims  1  to  10  wherein  at  least  one  of  the  esterifiable  monomers 
employed  in  the  preparation  of  the  polyester  precursor  polymer  in  step  (A)  is  a  monomer  comprising  at 
least  two  esterifiable  functional  groups  and  at  least  one  sulphonic  acid  group,  thereby  resulting  a 

30  polyester  polymer  having  sulphonic  acid  groups  arranged  as  side  groups  bonded  to  the  polyester 
chain(s). 

12.  A  process  as  claimed  in  either  claim  10  or  claim  11  in  which  at  least  a  proportion  of  the  acid  groups  on 
the  polyester  chain(s)  are  subsequently  converted  to  anionic  salt  groups. 

35 
13.  An  aqueous  polymer  dispersion  comprising  a  water  dispersible  polyester  made  using  a  process  as 

claimed  in  any  one  of  claims  1  to  12. 

14.  An  aqueous  polymer  dispersion  as  claimed  in  claim  13  wherein  the  dispersion  comprises  a 
40  polyethylenically  unsaturated  cross-linking  material. 

15.  An  aqueous  polymer  dispersion  as  claimed  in  claim  14  wherein  the  dispersion  further  comprises  a 
photoinitiator. 

45  16.  A  coating  composition  comprising  an  aqueous  polymer  dispersion  as  claimed  in  any  one  of  claims  13 
to  15. 

17.  A  substrate  provided  with  a  coating  derived  from  a  coating  composition  as  claimed  in  claim  16. 

50  Patentanspruche 

1.  Verfahren  zur  Herstellung  eines  wasserdispergierbaren  Polyester-Polymers,  wobei  das  Polyester- 
Polymer  eine  oder  mehrere  Polyester-Ketten  und  eine  oder  mehrere  nichtionische  Polyoxyalkylen- 
Ketten  aufweist,  in  denen  mindestens  40  %  der  sich  wiederholenden  Oxyalkylen-Einheiten  Oxyethylen- 

55  Einheiten  sind,  wobei  das  Polyester-Polymer  eine  Struktur  aufweist,  in  der  eine  oder  mehrere  der 
Polyoxyalkylen-Ketten  von  mindestens  einer  der  Polyester-Ketten  uberhangen,  wobei  das  Verfahren 
mindestens  die  folgenden  Schritte  aufweist,  mit  denen: 

12 
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(A)  ein  Polyester-Vorlauferpolymer  hergestellt  wird,  das  eine  oder  mehrere  ethylenisch  ungesattigte 
Gruppen  und  von  veresterbaren  Monomeren  stammende  polymerisierte  Einheiten  enthalt,  und 
(B)  die  Polyoxyalkylen-Kette(n)  einverleibt  wird/werden,  indem  das  Polyester-Vorlauferpolymer  mit 
einer  Verbindung  mit  einer  Polyoxyalkylen-Kette  und  einer  Michael-Donorgruppe  umgesetzt  wird,  die 

5  mit  der/den  ethylenisch  ungesattigten  Gruppe(n)  des  Polyester-Vorlauferpolymers  ko-reaktiv  ist, 
wobei  das  Verfahren  so  angewendet  wird,  dal3  in  dem  sich  ergebenden  Polyester-Polymer: 

a)  die  eine  oder  die  mehreren  Polyoxyalkylen-Kette(n)  von  mindestens  einer  der  Polyester-Ketten 
uberhangen,  und  zwar  nur,  weil  sie  an  eine  Polyester-Kette(n)  als  Seitenkette  davon  gebunden 
ist/sind,  die  selber  kein  Teil  einer  Polyester-Kette  ist,  und/oder  weil  sie  an  das  Ende  einer 

io  Polyester-Kette  gebunden  ist/sind,  welche  Polyester-Kette  von  einer  anderen  Polyester-Kette 
uberhangt,  und 
b)  der  Gehalt  an  uberhangenden  Polyoxyalkylen-Ketten  des  Polyesters  im  Bereich  von  1  bis  40 
Gew.  -%  liegt,  bezogen  auf  das  Gewicht  der  Polyester-Kette(n). 

is  2.  Verfahren  nach  Anspruch  1,  bei  dem  es  sich  bei  mindestens  einem  der  veresterbaren  Monomeren,  die 
zur  Herstellung  des  Polyester-Vorlauferpolymers  in  Schritt  (A)  verwendet  werden,  urn  ein  Kettenver- 
zweigungsmonomer  mit  drei  oder  mehreren  veresterbaren  funktionellen  Gruppen  handelt. 

3.  Verfahren  nach  Anspruch  2,  bei  dem  Schritt  (A)  zur  Herstellung  eines  verzweigten  Polyester-Vorlaufer- 
20  polymers  fuhrt,  das  terminale  ethylenische  Ungesattigtheit  aufweist. 

4.  Verfahren  nach  Anspruch  3,  bei  dem  Schritt  (A)  zwei  Stufen  aufweist,  wobei  in  einer  ersten  Stufe  ein 
verzweigtes  Polyester-Polymer  hergestellt  wird  und  in  einer  zweiten  Stufe  der  verzweigte  Polyester  aus 
der  ersten  Stufe  einer  Nachfunktionalisierungsreaktion  mit  einer  ethylenisch  ungesattigten  Verbindung 

25  unterzogen  wird,  urn  terminale  ethylenische  Ungesattigtheit  einzufuhren. 

5.  Verfahren  nach  einem  der  Anspruche  1  bis  4,  bei  dem  Schritt  (A)  zur  Herstellung  eines  Polyester- 
Vorlauferpolymers  fuhrt,  das  ethylenische  Ungesattigtheit  aufweist,  die  uberhangt  und/oder  sich  in  der 
Kette  befindet. 

30 
6.  Verfahren  nach  einem  der  Anspruche  1  bis  5,  bei  dem  nur  ein  Teil  der  ethylenisch  ungesattigten 

Gruppen  des  in  Schritt  (A)  hergestellten  Polyester-Vorlauferpolymers  in  Schritt  (B)  zur  Einfuhrung  der 
Polyoxyalkylen-Kette(n)  umgesetzt  wird. 

35  7.  Verfahren  nach  einem  der  Anspruche  1  bis  6,  bei  dem  die  Verbindung,  welche  die  Polyoxyalkylen- 
Kette  und  die  Michael-Donorgruppe  enthalt,  die  mit  dem  ethylenisch  ungesattigten  Polyester-Vorlaufer- 
polymer  in  Schritt  (B)  umgesetzt  wird,  ein  Polyetheramin  ist,  das  Oxyalkylen-Reste  enthalt. 

40 
8.  Verfahren  nach  Anspruch  7,  wobei  das  Polyetheramin  die  folgende  Formel  hat: 

R1Y  (  CH2CHO  )  mZNHR3 

45 

in  der 
R1  fur  Wasserstoff  oder  einen  einwertigen  Kohlenwasserstoff-Rest  steht,  der  1-12  Kohlenstoffatome 
enthalt, 

50  R2  fur  Wasserstoff  oder  ein  Gemisch  daraus  mit  Methyl  und/oder  Ethyl  steht,  mit  der  MaBgabe,  dal3 
mindestens  40  %  der  R2-Substituenten  Wasserstoff  sind, 
R3  fur  Wasserstoff  oder  einen  einwertigen  Kohlenwasserstoff-Rest  steht,  der  1-12  Kohlenstoffatome 
enthalt, 
Y  fur  -0-  oder  eine  Gruppe  mit  der  Formel  -N(R+)-steht,  in  der  R+  fur  Wasserstoff  oder  einen 

55  einwertigen  Kohlenwasserstoff-Rest  steht,  der  1-12  Kohlenstoffatome  enthalt, 
m  fur  eine  ganze  Zahl  von  5  bis  150  steht,  und 
Z  fur  einen  Alkylen-Rest  steht,  der  2-4  Kohlenstoffatome  enthalt. 

13 



EP  0  367  464  B1 

9.  Verfahren  nach  Anspruch  8,  wobei  Z  fur  1,2-Propylen  steht,  Y  fur  Sauerstoff  steht  und  R3  fur 
Wasserstoff  steht. 

10.  Verfahren  nach  einem  der  Anspruche  1  bis  9,  wobei  es  sich  bei  mindestens  einem  der  veresterbaren 
5  Monomeren,  die  zur  Herstellung  des  Polyester-Vorlauferpolymers  in  Schritt  (A)  verwendet  werden,  urn 

ein  Monomer  handelt,  das  mindestens  2  funktionelle  Gruppen,  die  leicht  eine  Esterkondensationsreak- 
tion  eingehen,  und  mindestens  eine  Carbonsaure-Gruppe,  die  schwerer  zu  verestern  ist,  aufweist,  was 
die  Bildung  eines  Polyester-Polymers  zur  Folge  hat,  das  als  Seitengruppen  angeordnete  Carbonsaure- 
Gruppen  aufweist,  die  an  die  Polyester-Kette(n)  gebunden  sind. 

10 
11.  Verfahren  nach  einem  der  Anspruche  1  bis  10,  wobei  es  sich  bei  mindestens  einem  der  veresterbaren 

Monomeren,  die  zur  Herstellung  des  Polyester-Vorlauferpolymers  in  Schritt  (A)  verwendet  werden,  urn 
ein  Monomer  handelt,  das  mindestens  zwei  veresterbare  funktionelle  Gruppen  und  mindestens  eine 
Sulfonsaure-Gruppe  aufweist,  was  die  Bildung  eines  Polyester-Polymers  zur  Folge  hat,  das  als 

is  Seitengruppen  angeordnete  Sulfonsaure-Gruppen  aufweist,  die  an  die  Polyester-Kette(n)  gebunden 
sind. 

12.  Verfahren  nach  Anspruch  10  oder  Anspruch  11,  bei  dem  zumindest  ein  Teil  der  Saure-Gruppen  an 
der/den  Polyester-Kette(n)  anschlieBend  zu  anionischen  Salz-Gruppen  umgewandelt  wird. 

20 
13.  WaBrige  Polymer-Dispersion,  die  einen  wasserdispergierbaren  Polyester  enthalt,  der  unter  Anwendung 

eines  Verfahrens  nach  einem  der  Anspruche  1  bis  12  hergestellt  wurde. 

14.  WaBrige  Polymer-Dispersion  nach  Anspruch  13,  wobei  die  Dispersion  ein  polyethylenisch  ungesattigtes 
25  Vernetzungsmaterial  enthalt. 

15.  WaBrige  Polymer-Dispersion  nach  Anspruch  14,  wobei  die  Dispersion  auBerdem  einen  Photoinitiator 
enthalt. 

30  16.  Beschichtungszusammensetzung,  die  eine  waBrige  Polymer-Dispersion  nach  einem  der  Anspruche  13 
bis  15  enthalt. 

17.  Substrat,  das  mit  einer  Beschichtung  versehen  ist,  die  von  einer  Beschichtungszusammensetzung  nach 
Anspruch  16  stammt. 

35 
Revendicatlons 

1.  Procede  de  preparation  d'un  polymere  du  type  polyester  dispersable  dans  I'eau,  polymere  du  type 
polyester  qui  comprend  une  ou  plusieurs  chaTnes  polyester  et  une  ou  plusieurs  chaTnes  polyoxyalkyle- 

40  ne  non  ioniques  dans  lesquelles  au  moins  40  %  des  motifs  repetes  oxyalkylene  sont  des  motifs 
oxyethylene,  ledit  polymere  du  type  polyester  ayant  une  structure  dans  laquelle  une  ou  plusieurs  des 
chaTnes  polyoxyalkylene  sont  en  position  laterale  par  rapport  a  au  moins  une  des  chaTnes  polyester, 
ledit  procede  comprenant  au  moins  les  etapes  consistant  : 

(A)  a  preparer  un  polymere  precurseur  de  polyester  comprenant  un  ou  plusieurs  groupes  a 
45  insaturation  ethylenique  et  des  motifs  polymerises  derives  de  monomeres  esterifiables  ;  et 

(B)  a  incorporer  la  ou  les  chaTnes  polyoxyalkylene  par  reaction  du  polymere  precurseur  de  polyester 
avec  un  compose  ayant  une  chaTne  polyoxyalkylene  et  un  groupe  donneur  de  reaction  de  Michael 
qui  est  co-reactif  avec  le  ou  les  groupes  a  insaturation  ethylenique  du  polymere  precurseur  de 
polyester,  ledit  procede  etant  utilise  de  telle  sorte  que,  dans  le  polymere  du  type  polyester  resultant 

50  : 
a)  ladite  ou  lesdites  chaTnes  polyoxyalkylene  soient  en  position  laterale  par  rapport  a  au  moins 
une  des  chaTnes  polyester  seulement  par  leur  fixation  a  une  ou  plusieurs  chaTnes  polyester  sous 
forme  d'une  chaTne  laterale  qui  ne  fait  pas  elle-meme  partie  d'une  chaTne  polyester  et/ou  par  leur 
fixation  a  I'extremite  d'une  chaTne  polyester,  chaTne  polyester  qui  est  en  position  laterale  par 

55  rapport  a  une  autre  chaTne  polyester,  et 
b)  la  teneur  en  chaTnes  polyoxyalkylene  laterales  du  polyester  est  comprise  dans  I'intervalle  de  1 
a  40  %  en  poids  sur  la  base  du  poids  de  la  ou  des  chaTnes  polyester. 
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.  Procede  suivant  la  revendication  1  ,  dans  lequel  au  moins  un  des  monomeres  esterifiables  utilises  dans 
la  preparation  du  polymere  precurseur  de  polyester  dans  I'etape  (A)  est  un  monomere  de  ramification 
de  chaTne  ayant  trois  ou  plus  de  trois  groupes  fonctionnels  esterifiables. 

.  Procede  suivant  la  revendication  2,  dans  lequel  I'etape  (A)  permet  la  preparation  d'un  polymere 
precurseur  de  polyester  ramifie  comprenant  une  insaturation  ethylenique  terminale. 

.  Procede  suivant  la  revendication  3,  dans  lequel  I'etape  (A)  comprend  deux  etapes,  un  polymere  du 
type  polyester  ramifie  etant  prepare  dans  une  premiere  etape  et,  dans  une  seconde  etape,  le  polyester 
ramifie  provenant  de  la  premiere  etape  etant  soumis  a  une  reaction  de  post-fonctionnalisation  avec  un 
compose  a  insaturation  ethylenique  pour  introduire  une  insaturation  ethylenique  terminale. 

.  Procede  suivant  I'une  quelconque  des  revendications  1  a  4,  dans  lequel  I'etape  (A)  permet  la 
preparation  d'un  polymere  precurseur  de  polyester  comprenant  une  insaturation  ethylenique  laterale 
et/ou  a  I'interieur  de  la  chaTne. 

.  Procede  suivant  I'une  quelconque  des  revendications  1  a  5,  dans  lequel  seule  une  proportion  des 
groupes  a  insaturation  ethylenique  du  polymere  precurseur  de  polyester  prepare  dans  I'etape  (A)  est 
amenee  a  reagir  dans  I'etape  (B)  pour  I'incorporation  de  la  ou  des  chaTnes  polyoxyalkylene. 

.  Procede  suivant  I'une  quelconque  des  revendications  1  a  6,  dans  lequel  le  compose  comprenant  la 
chaTne  polyoxyalkylene  et  le  groupe  donneur  de  reaction  de  Michael  qui  est  amene  a  reagir  avec  le 
polymere  precurseur  de  polyester  a  insaturation  ethylenique  dans  I'etape  (B)  est  une  polyether-amine 
contenant  des  residus  oxyalkylene. 

.  Procede  suivant  la  revendication  7,  dans  lequel  la  polyether-amine  repond  a  la  formule  : 

R^CHzCHO^ZNHR3  I  

R2 

dans  laquelle 
R1  represente  I'hydrogene  ou  un  radical  hydrocarbone  monovalent  contenant  1  a  12  atomes  de 

carbone  ; 
R2  represente  I'hydrogene  ou  un  melange  d'hydrogene  et  de  groupes  methyle  et/ou  ethyle,  sous 

reserve  qu'au  moins  40  %  des  substituants  R2  consistent  en  hydrogene  ; 
R3  represente  I'hydrogene  ou  un  radical  hydrocarbone  monovalent  contenant  1  a  12  atomes  de 

carbone  ; 
Y  represente  -0-  ou  un  groupe  de  formule  -N(R+)-dans  laquelle  R+  represente  I'hydrogene  ou  un 

radical  hydrocarbone  monovalent  contenant  1  a  12  atomes  de  carbone  ; 
m  est  un  nombre  entier  de  5  a  150  ;  et 
Z  represente  un  radical  alkylene  contenant  2  a  4  atomes  de  carbone. 

.  Procede  suivant  la  revendication  8,  dans  lequel  Z  represente  un  groupe  1  ,2-propylene,  Y  represente 
I'oxygene  et  R3  represente  I'hydrogene. 

0.  Procede  suivant  I'une  quelconque  des  revendications  1  a  9,  dans  lequel  au  moins  un  des  monomeres 
esterifiables  utilises  dans  la  preparation  du  polymere  precurseur  de  polyester  dans  I'etape  (A)  est  un 
monomere  comprenant  au  moins  deux  groupes  fonctionnels  qui  subiront  aisement  une  reaction  de 
condensation  d'ester  et  au  moins  un  groupe  acide  carboxylique  qui  est  plus  difficile  a  esterifier,  ce  qui 
permet  ainsi  d'obtenir  un  polymere  du  type  polyester  ayant  des  groupes  acide  carboxylique  disposes 
sous  forme  de  groupes  lateraux  lies  a  la  ou  aux  chaTnes  polyester. 

1.  Procede  suivant  I'une  quelconque  des  revendications  1  a  10,  dans  lequel  au  moins  un  des  monomeres 
esterifiables  utilises  dans  la  preparation  du  polymere  precurseur  de  polyester  dans  I'etape  (A)  est  un 
monomere  comprenant  au  moins  deux  groupes  fonctionnels  esterifiables  et  au  moins  un  groupe  acide 
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sulfonique,  ce  qui  permet  d'obtenir  un  polymere  du  type  polyester  ayant  des  groupes  acide  sulfonique 
disposes  sous  forme  de  groupes  lateraux  lies  a  la  ou  aux  chaTnes  polyester. 

12.  Procede  suivant  la  revendication  10  ou  la  revendication  11,  dans  lequel  au  moins  une  proportion  des 
5  groupes  acide  sur  la  ou  les  chaTnes  polyester  est  ensuite  tranformee  en  groupes  du  type  sel  anionique. 

13.  Dispersion  aqueuse  de  polymere  comprenant  un  polyester  dispersable  dans  I'eau  produit  au  moyen 
d'un  procede  suivant  I'une  quelconque  des  revendications  1  a  12. 

70  14.  Dispersion  aqueuse  d'un  polymere  suivant  la  revendication  13,  qui  comprend  un  agent  de  reticulation  a 
insaturation  polyethylenique. 

15.  Dispersion  aqueuse  d'un  polymere  suivant  la  revendication  14,  qui  comprend  en  outre  un  photo- 
initiateur. 
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16.  Composition  de  revetement  comprenant  une  dispersion  aqueuse  d'un  polymere  suivant  I'une  quelcon- 
que  des  revendications  13  a  15. 

17.  Substrat  muni  d'un  revetement  derive  d'une  composition  de  revetement  suivant  la  revendication  16. 
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