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Description 

The  present  invention  relates  to  the  use  of  sulfonic  acids  as  catalysts  in  resinous  compositions. 
Resinous  compositions  which  are  cured  with  aminoplast  curing  agents  generally  use  an  acid  catalyst. 

5  A  substantial  number  of  acid  catalysts  are  known  and  have  been  conventionally  utilized  such  as  boric  acid, 
phosphoric  acid,  and  a  variety  of  sulfonic  acids,  for  example,  paratoluenesulfonic  acid  and 
methanesuifonic  acid  and  disulfonic  acids  such  as  dinonylnaphthalene  disulfonic  acid  and  benzene 
disulfonic  acid.  US  2,631,138,  US  2,961,424,  US  3,474,054,  US  3,979,478  and  US  4,083,830  describe  such 
catalysts. 

70  Although  effective  for  the  majority  of  uses,  many  of  the  known  sulfonic  and  disulfonic  acid  catalysts 
have  limitations  in  particular  applications.  For  instance,  these  materials  often  contribute  to  impaired 
humidity  resistance  in  some  coating  compositions.  There  is  therefore  a  need  for  a  strong  acid  catalyst 
which  will  not  only  provide  a  rapid,  effective  cure  at  a  moderate  temperature,  but  also  provide  improved 
humidity  resistance. 

15  In  accordance  with  the  present  invention  there  is  provided  an  improved  curable  composition 
comprising  a  Zerewilinov  active  hydrogen-containing  resin  which  is  essentially  free  of  glycidyl  groups,  a 
curing  agent  present  externally  and/or  internally  as  a  part  of  the  active  hydrogen-containing  resin,  and  as 
acid  catalyst  a  catalytic  amount  of  a  sulfonic  acid  having  a  molecular  weight  of  less  than  500  and 
represented  by  the  following  structural  formula: 

20 

25 

40 

45 

I Q J - ( C 0 0 B ) «   ( i )  

(S03H)x 
wherein: 

Z  is  a  radical  independently  selected  from  C,  to  C20  alkyl,  C3  to  C20  cycloalkyl,  C6  to  C18  aryl,  halogen, 
30  alkoxy,  hydroxyl,  and  aryloxy; 

R  is  independently  selected  from  hydrogen,  C,  to  C20  alkyl,  C3  to  C20  cycloalkyl,  and  C6  to  C18  aryl; 
y  is  an  integer  from  0  to  4; 
w  is  an  integer  from  0  to  2;  and 
x  is  an  integer  from  1  to  3,  with  the  proviso  that  when  w  is  0,  y  is  an  integer  from  1  to  4  and  x  is  an 

35  integer  from  2  to  3  and  when  y  is  0,  w  is  an  integer  from  1  to  2  and  x  is  an  integer  from  1  to  2. 
The  aromatic  sulfonic  acid  catalysts  of  the  present  invention  have  a  molecular  weight  of  less  than  500 

and  can  be  represented  by  the  following  structural  formula: 

(COOFt) 
(I) 

(S03H)x 

In  the  above  formula  (I)  Z  is  a  radical  independently  selected  from  C,  to  C20  alkyl  radicals,  C3  to  C20 
cycloalkyl  radicals,  C6  to  C18  aryl  radicals,  halogen  radicals,  alkoxy  radicals,  hydroxyl,  and  aryloxy  radicals. 
In  the  above  formula,  y  is  an  integer  from  0  to  4,  preferably  1  to  2,  w  is  an  integer  from  0  to  2,  preferably  1, 
an  x  is  an  integer  from  1  to  3,  preferably  1  to  2,  with  the  proviso  that  when  w  is  0,  y  is  an  integer  from  1  to  4 

so  and  x  is  an  integer  from  2  to  3  and  when  y  is  0,  w  is  an  integer  from  1  to  2  and  x  is  an  integer  from  1  to  2.  R  in 
the  above  formula  includes  hydrogen,  C6  to  C18  aryl,  C,  to  C20  alkyl  and  C3  to  C20  cycloalkyl  radicals.  It 
should  be  understood  that  the  aforesaid  alkyl,  cycloalkyl,  aryl,  alkoxy,  and  aryloxy  radicals  can  be 
substituted  with  a  variety  of  substituents  so  long  as  they  do  not  detract  from  the  properties  of  the  sulfonic 
acid  catalysts. 

55  Substituents  representative  of  Z  include  methyl,  ethyl,  propyl,  isopropyl,  butyl,  isobutyl,  hexyl, 
cyclopentyl,  cyclohexyl,  cycloheptyl,  phenyl,  chloro,  bromo,  fluoro,  methoxy,  ethoxy,  butoxy,  hexyloxy, 
and  phenoxy.  Preferably  Z  is  a  C,  to  C10  alkyl,  for  example,  methyl  and  y  is  an  integer  from  1  to  2. 

Substituents  representative  of  R  in  formula  (I),  above,  include  methyl,  ethyl,  propyl,  isopropyl,  and  2- 
ethylhexyl;  preferably  R  is  isopropyl  or  2-ethylhexyl.- 

eo  Preferred  compounds  for  use  as  catalysts  in  accordance  with  the  claimed  invention  include  toluene  2,4- 
disulfonic  acid,  1,3-xylene-4,6-disulfonic  acid,  2-ethylhexyl  o-sulfobenzoate,  2-propyl  o-sulfobenzoate,  2- 
propyl  3,5-disulfobenzoate,  and  2-ethylhexyl  3,5-disulfobenzoate.  Although  these  isomers  are  most 
prevalent,  other  position  isomers  are  also  formed.  It  should  be  understood  that  amine  and  partial  amine 
salts  of  the  sulfonic  acid  catalysts  of  the  present  invention  are  also  useful. 

es  The  disulfonic  acids  of  the  present  invention  represented  by  formula  (I)  above  can  be  prepared  by  art 

2 
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©cognized  methods,  for  example  by  alcoholysis  of  the  corresponding  cmorosuiTonation  proaucts  ot  tne 
>arent  aromatic  compound.  The  parent  aromatic  compound  is  added  to  an  excess  of  chlorosulfonic  acid  at 
imbient  temperature.  The  mixture  is  then  heated  at  a  temperature  and  for  a  period  depending  upon  the 
©activity  of  the  aromatic  compound,  cooled  and  diluted  with  sulfuric  acid.  An  organic  solvent  such  as 
nethylene  chloride  is  added  to  facilitate  the  separation  of  the  disulfonyl  chloride  and  the  organic  layer  is 
washed,  dried  and  the  solvent  evaporated  to  yield  the  disulfonyl  chloride.  Conversion  of  the  disulfonyl 
ihlorides  to  the  free  acids  is  accomplished  by  heating  the  disulfonyl  chloride  with  excess  alcohol  such  as 
nethanol,  ethanol,  or  isopropyl  alcohol.  Further  details  are  not  felt  to  be  necessary  for  an  understanding  of 
he  present  invention  however  if  details  are  desired  reference  is  made  to  Suter,  Organic  Reactions,  Volume 
II,  page  141,  John  Wiley  and  Son  Publishers,  New  York,  copyright  1944. 

The  mono-  and  disulfobenzoates  represented  by  formula  (I)  above  can  be  prepared  by  reacting  the 
;hloride  of  the  desired  sulfobenzoate  with  an  alcohol,  for  example,  isopropanol  or  2-ethylhexanol.  The 
lecessary  chloride  of  the  desired  acid  can  be  prepared,  for  example,  from  the  disodium  salt  of  the 
iulfobenzoic  acid  and,  for  example,  phosphorus  pentachloride.  Alternatively  the  mono-  and 
iisulfobenzoates  can  be  prepared  via  a  transesterification  reaction  between  a  sulfobenzoate  prepared  by 
he  route  described  above  and  a  desired  alcohol. 

The  sulfonic  acid  catalysts  of  the  present  invention  are  useful  as  catalysts  in  curable  compositions 
which  are  capable  of  acid  catalyzed  crosslinking  and  comprise  in  addition  to  the  catalyst  an  active 
lydrogen-containing  resin  which  is  essentially  free  of  glycidyl  groups  and  a  crosslinking  agent  present 
sxternally  and/or  internally  as  a  part  of  the  active  hydrogen-containing  resin.  Although  a  variety  of 
.olymeric  polyols  can  be  used  herein  as  the  Zerewitinov-active  hydrogen-containing  resin,  the  sulfonic 
.cids  of  the  present  invention  are  particularly  useful  in  compositions  prepared  with  polymeric  polyols 
which  are  sensitive  to  humidity  since  the  catalyst  contributes  toward  good  humidity  resistance  of  the  final 
:ured  coating. 

Exemplary  of  useful  polymeric  polyols  are  polyether  polyols,  polyester  polyols,  acrylic  polyols  and 
aolyurethane  polyols  which  are  disclosed  in  US  4,154,891,  column  3,  lines  26  to  68,  column  4,  lines  1  to  68, 
.olumn  5,  lines  1  to  68,  and  column  6,  lines  1  to  2,  said  disclosure  being  hereby  incorporated  by  reference. 
Fhe  polymeric  polyols  useful  in  preparing  the  composition  of  the  present  invention  have  a  hydroxyl 
number  ranging  from  about  48  to  about  435,  and  an  acid  value  ranging  from  0  to  about  160. 

The  aforesaid  polyols  require  a  crosslinking  or  curing  agent  to  cure  to  a  durable  film.  The  crosslinking 
agent  is  responsive  to  acid  catalysts  and  can  be  present  externally  or  internally  as  part  of  the  Zerewitinov- 
active  hydrogen-containing  resin.  Examples  of  external  curing  agents  are  aminoplast  resins  and 
phenoplast  resins,  with  the  aminoplast  resins  being  preferred.  The  aforesaid  external  crosslinking  agents 
are  described  in  detail  in  US  3,919,351,  column  5,  lines  34  to  68  and  column  6,  lines  1  to  25. 

The  curing  agent  can  also  be  part  of  the  Zerewitinov-active  hydrogen-containing  resin.  Examples  of 
resins  of  this  type  are  interpolymers  of  an  N-alkoxymethyl  substituted  unsaturated  carboxylic  acid  amide 
with  at  least  one  other  monomer  having  a 

/  
CH2=C 

\  

group,  said  interpolymers  being  characterized  by  having  amido  hydrogen  atoms  replaced  by  the  structure 
—  RCH0R1f  wherein  R  is  selected  from  the  group  consisting  of  hydrogen  and  saturated  lower  aliphatic 
hydrocarbon  radicals  and  R,  is  a  member  of  the  class  consisting  of  hydrogen  and  lower  alkyl  radicals  with 
the  proviso  that  the  interpolymer  having  a  hydroxyl  number  of  at  least  10.  In  general,  these  interpolymers 
can  be  produced  in  two  ways.  In  the  first  method,  the  unsaturated  carboxylic  acid  amide  chosen  is  an  N- 
alkoxymethyl  acrylamide  (i.e.,  a  material  having  an  —  NHRCHOR,  group  in  the  molecule).  This  N-alkoxy- 
methyl  acrylamide  is  then  polymerized  with  at  least  one  other  monomer  having  a 

/  
CH2=C 

\  

group  to  produce  a  useful  interpolymer. 
In  the  second  method,  an  unsaturated  carboxylic  acid  amide,  e.g.,  acrylamide  is  polymerized  with  at 

least  one  other  monomer  having  a 
/  

CH2=C 
\  

group  and  is  then  reacted  with  an  aldehyde  to  form  a  useful  interpolymer. 
Examples  of  useful  interpolymers  and  their  method  of  manufacture  are  disclosed  in  US  Patents  Nos. 

2,978,437,  3,037,963  and  3,079,434. 
Additionally  useful  herein  are  a  class  of  interpolymers  of  N-alkoxymethyl  substituted  unsaturated 

carboxylic  acid  amides,  especially  N-alkoxymethyl  acrylamides  as  described  above,  with  polyethylenically 
unsaturated  polyesters.  The  amido  nitrogens  of  such  an  interpolymer  are  replaced  by  the  structure 



r 
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—  RCHORu  wherein  R  can  be  hydrogen  or  saturated  lower  aliphatic  hydrocarbon  radicals  and  R,  can  be 
hydrogen  or  a  C,  —  C10  aliphatic  hydrocarbon  radical.  Any  number  of  unsaturated  polyesters  may  be  utilized 
so  long  as  they  are  polyethylenically  unsaturated. 

Both  of  the  aforesaid  classes  of  interpolymers  are  capable  of  crosslinking  without  the  necessity  of 
5  adding  external  crosslinking  resin.  It  is  noted  that  although  an  external  crosslinking  resin  is  not  necessary 

for  those  aforedescribed  interpolymers  capable  of  internal  crosslinking,  satisfactory  results  are  attainable  if 
an  external  curing  agent  is  also  added.  For  this  purpose,  the  aminoplast  and  phenoplast  crosslinking  resins 
described  above  can  be  utilized. 

When  added  externally,  the  crosslinking  resin  is  usually  present  in  an  amount  of  from  about  10  percent 
10  to  about  90  percent  by  weight  based  on  the  total  weight  of  the  resinous  components  of  composition.  When 

the  curing  agent  is  present  internally  it  is  usually  present  in  an  amount  of  from  about  5  to  95  percent  by 
weight  of  the  interpolymer,  the  percentages  being  based  upon  the  total  weight  of  the  resinous 
composition. 

The  acid  catalysts  of  the  claimed  invention  are  utilized  in  a  catalytic  amount;  that  is,  an  amount 
15  sufficient  to  accelerate  the  cure  of  a  coating  composition  to  a  commercially  acceptable  rate.  Typically,  the 

catalyst  is  added  to  the  composition  immediately  prior  to  use  in  an  amount  ranging  from  about  0.1  percent 
to  about  20  percent  by  weight,  preferably  0.1  to  5  percent  by  weight,  the  percentages  being  based  on  the 
total  weight  of  the  resinous  components  of  composition. 

In  addition  to  the  aforedescribed  components,  the  curable  compositions  of  the  present  invention 
20  ordinarily  contain  other  optional  ingredients  such  as  pigments,  fillers,  plasticizers,  flow  control  agents  and 

other  formulating  additives.  The  compositions  are  typically  contained  in  a  solvent  which  can  be  any  solvent 
or  solvent  mixture  in  which  the  materials  employed  are  compatible  and  soluble  to  the  desired  extent.  For 
example,  suitable  solvents  include  methyl  amyl  ketone,  xylene,  toluene,  methyl  ethyl  ketone,  methyl 
isobutyl  ketone,  ethylene  glycol  monoethyl  ether,  and  ethylene  glycol  monobutyl  ether. 

25  The  curable  compositions  herein  can  be  applied  in  any  conventional  manner,  including  brushing,  flow 
coating,  spraying,  and  the  like.  They  are  preferably  intended  for  application  on  metallic  substrates  such  as 
steel  or  aluminum,  primed  or  unprimed,  although  they  can  readily  be  applied  over  any  substrate. 

The  curable  compositions  of  the  present  invention  can  be  cured  thermally.  The  temperature  utilized  for 
cure  of  the  claimed  compositions  varies  widely  depending  upon  the  particular  catalyst  and  resin  system 

30  chosen.  Typically  temperatures  between  about  60°C  and  about  200°C  are  utilized,  preferably  between  about 
100°C  and  150°C.  The  length  of  time  for  cure  can  also  vary  widely,  however,  from  about  2  to  90  minutes  is 
typical. 

In  addition  to  use  in  coating  compositions,  the  acid  catalysts  of  the  present  invention  are  also  useful  in 
other  curable  compositions  such  as  molding  and  laminating  compositions. 

35  The  following  examples  are  submitted  for  the  purpose  of  further  illustrating  the  nature  of  the  present 
invention. 

.  Example  1 
Preparation  of  2-propyl  3,5-disulfobenzoate 

„  Into  a  one-liter,  four-necked,  round  bottom  flask,  equipped  with  thermometer,  distillation  head,  and 
glass  stirrer  with  TEFLON  paddle  were  charged  101.6  grams  of  3,5-bis(chlorosulfonyl)benzoyl  chloride* 
and  600  grams  of  isopropyl  alcohol.  The  solution  was  distilled  to  a  pot  temperature  of  105°C,  cooled  to 
80°C,  charged  with  a  second  600  gram  aliquot  of  isopropyl  alcohol  and  distilled  once  again  to  a  pot 
temperature  of  105°C.  The  resultant  2-propyl  3,5-disulfobenzoate  was  a  light  brown,  hazy  liquid  having  an 

„  acid  value  of  202.4  and  being  free  of  residual  chloride  (determined  using  the  silver  nitrate  test). 
45 

Example  2 
Preparation  of  2-Ethylhexyl  3,5-disulfobenzoate 

Into  a  one-liter,  four-necked  round  bottom  flask  equipped  with  a  thermometer,  distillation  head,  and  a 
so  glass  stirrer  with  TEFLON  paddle  were  charged  177  grams  of  2-propyl  3,5-disulfobenzoate  solution  in 

isopropyl  alcohol  and  200  grams  of  2-ethylhexanol.  The  solution  was  vacuum  distilled  to  a  pot  temperature 
of  105°C  and  then  held  at  this  temperature  for  an  additional  three  hours.  The  resultant  2-ethylhexyl  3,5- 
disulfobenzoate  was  a  brown  viscous  oil  with  an  acid  value  of  165. 

55  *The  3,5-bis(chlorosulfonyl)  benzoyl  chloride  was  prepared  in  the  following  manner: 
Into  a  three-liter,  round  bottom  flask  equipped  with  a  glass  stirrer  with  TEFLON  paddle,  thermometer, 

codenser,  and  air  aspirator  were  charged  T52.4  grams  of  moist  disodium  3,5-disulfonatobenzoic  acid  and 
416.4  grams  of  phosphorus  pentachloride.  The  mixture  was  warmed  slowly  to  110°C  and  refluxed  for  10 
hours.  A  total  of  21  grams  of  liquid  was  distilled  off  to  a  pot  temperature  of  140°C.  The  reaction  mixture  was 

60  then  cooled  to  0°C  and  quenched  with  200  grams  of  ice  water.  Subsequently,  300  grams  of  methylene 
chloride  were  added  and  the  solution  was  stirred  for  one  hour. 

The  methylene  chloride  layer  was  then  separated,  washed  once  with  cold  water  (300  grams),  dried 
over  magnesium  sulfate  and  filtered.  The  resultant  yellow  solution  was  concentrated  in  vacuo  to  yield  the 
3,5-bis(chlorosulfonyl)benzoyl  chloride  product  as  a  yellow  crystalline  product  having  a  melting  point 

65  within  the  range  of  85°C  to  87°C. 

4 
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example  o 
reparation  of  2-propyl  o-sulfobenzoate 

Into  a  one-liter,  four-necked  round  bottom  flask  equipped  with  a  thermometer,  distillation  head, 

.ndenser  and  glass  stirrer  with  TEFLON  paddle  were  charged  117.4  grams  of  methyl  o- 
ihlorosulfonyDbenzoate  and  200  grams  of  isoproyl  alcohol.  The  mixture  was  distilled  to  a  pot  temperature 
f  105°C  and  the  residue  tested  for  the  presence  of  chloride  ion  using  the  silver  nitrate  test.  Additiona  200 

ram  aliquots  of  isopropyl  alcohol  were  added  and  distillation  carried  out  in  the  same  manner  until  the 
jaction  mixture  was  found  to  be  free  of  chloride  ion  by  the  silver  nitrate  test.  The  resultant  2-propyl  o- 
jlfobenzoate  was  a  straw  colored  liquid  having  an  acid  value  of  182. 

Example  4 
reparation  of  2-Ethylhexyl  o-sulfobenzoate 

Into  a  one-liter,  four-necked  round  bottom  flask  equipped  with  a  thermometer,  distillation  head,  and 

lass  stirrer  with  TEFLON  paddle  were  charged  82.5  grams  of  2-propyl  o-sulfobenzoate  solution  in 
:opropanol  and  100  grams  of  2-ethylhexanol.  The  solution  was  vacuum  distilled  to  a  pot  temperature  of 
05°C  and  subsequently  the  vacuum  was  turned  off  and  the  reaction  mixture  held  at  105  C  for  one  hour, 

he  resultant  2-ethylhexyl  o-sulfobenzoate  was  a  brown  liquid  with  an  acid  value  of  102. 

Example  5 
The  following  example  illustrates  the  effect  of  prolonged  humidity  exposure  on  cured  films  of  coating 

impositions  incorporating  sulfonic  acid  catalysts  of  the  present  invention.  These  results  are  compared  to 
esults  of  cured  films  of  the  same  coating  compositions  incorporating  the  conventional  acid  catalyst,  para- 
oluenesulfonic  acid.  This  example  demonstrates  the  excellent  humidity  resistance  of  the  aromatic 
iisulfonic  acid  catalysts  of  the  present  invention.  The  following  buse  coating  compositions  were  utilized: 

.ompositton  a:  au  percent  resin  souub  uunusni 

rans  uy  reiiiciu  ui 
Weight  Resin 

Ingredients  (grams)  Solids 

Acrylic  Resin1  81.4  59 

Crosslinking  Agent2  40.0  41 

Aluminum  Pigment  4.6 

Methyl  amyl  ketone  20.4 

Cellulose  Acetate  Butyrate  12.0 

1This  acrylic  resin  was  prepared  from  50  percent  hydroxypropyl 
acrylate,  49  percent  butyl  methacrylate,  and  1  percent  methacrylic 
acid.  It  had  an  acid  value  of  7.3. 

Commercially  available  from  American  Cyanamid  as  CYMEL  303. 

Composition  B:  84  percent  resin  solids  content 

Parts  by  Percent  of 
Weight  Resin 

Ingredients  (grams)  Solids 

Acrylic  Resin3  631.6  60 

Crosslinking  Agent4  320  40 

Aluminum  Pigment  36.9 

Methyl  Amyl  Ketone  344.8 

This  acrylic  resin  has  a  76  percent  resin  sonas  content  on  metnyi 
amyl  ketone  and  a  hydroxyl  number  of  67.  It  is  commercially 
available  from  Rohm  and  Haas  as  ACRYLOID  AT  —  400. 

4Same  as  2  above. 
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Each  catalyst  and  selected  base  coating  composition  were  mixed  in  the  amounts  shown  below  in  the 
able  and  drawn  down  with  a  0.076  mm  (3-mil)  draw  bar  over  primed  pretreated  steel  panels  (commercially 
vailable  from  Hooker  Chemical  Company  as  BONDERITE  40). 

All  acids  were  added  at  equal  equivalents.  The  panels  were  baked  for  20  minutes  at  180°F  (82°C).  Each 
lanel  was  evaluated  for  gloss  (measured  with  a  gloss  meter)  and  then  subjected  to  prolonged  humidity 
ixposure  (4  hours  at  140°F  (60°C)  in  a  QCT-Condensing  Humidity  Test  Chamber).  After  exposure,  the  panels 
vere  again  evaluated  for  gloss.  Percent  gloss  retention  was  determined  as  follows: 

b 
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Claims 

1.  Curable  composition  comprising  a  Zerewitinov-active  hydrogen-containing  resin  which  is 
essentially  free  of  glycidyl  groups,  a  curing  agent  present  externally  and/or  internally  as  a  part  of  the  active 
hydrogen-containing  resin,  and  an  acid  catalyst,  characterized  in  that  the  acid  catalyst  is  a  catalytic  amount 
of  a  sulfonic  acid  having  a  molecular  weight  of  less  than  500  and  represented  by  the  following  structural 
formula: 

(/Z)y 

(COOR)w  (I) (cooR)w  ( l )  

(S03H)x 
75  wherein: 

Z  is  a  radical  independently  selected  from  C1  to  C20  alkyl,  C3  to  C20  cycloalkyl,  C6  to  C18  aryl,  halogen, 
alkoxy,  hydroxyl,  and  aryloxy; 

R  is  independently  selected  from  hydrogen,  C,  to  C20  alkyl,  C3  to  C20  cycloalkyl  and  C6  to  C18  aryl; 
y  is  an  integer  from  0  to  4; 

20  w  is  an  integer  from  0  to  2; 
x  is  an  integer  from  1  to  3,  with  the  proviso  that  when  w  is  0,  y  is  an  integer  from  1  to  4  and  x  is  an 

integer  from  2  to  3  and  when  y  is  0,  w  is  an  integer  from  1  to  2  and  x  is  an  integer  from  1  to  2. 
2.  The  curable  composition  of  claim  1  wherein  Z  is  C,  to  C20  alkyl  and  y  is  1. 
3.  The  curable  composition  of  claim  1  wherein  Z  is  C,  to  C20  alkyl  and  y  is  2. 

25  4.  The  curable  composition  of  claim  2  wherein  the  sulfonic  acid  is  toluene  2,4-disulfonic  acid. 
5.  The  curable  composition  of  claim  3  wherein  the  sulfonic  acid  is  1,3-xylene-4,6-disulfonic  acid. 
6.  The  curable  composition  of  claim  1  wherein  R  is  C1  to  C20  alkyl,  x  is  1,  and  w  is  1. 
7.  The  curable  composition  of  claim  1  wherein  R  is  C,  to  C20  alkyl  and  x  is  2,  and  w  is  1. 
8.  The  curable  composition  of  claim  6  wherein  the  sulfonic  acid  is  2-ethylhexyl  o-sulfobenzoate. 

30  9.  The  curable  composition  of  claim  6  wherein  the  sulfonic  acid  is  2-propyl  o-sulfobenzoate. 
10.  The  curable  composition  of  claim  7  wherein  the  sulfonic  acid  is  2-propyl  3,5-disulfobenzoate. 
11.  The  curable  composition  of  claim  7  wherein  the  sulfonic  acid  is  2-ethylhexyl  3,5-disulfobenzoate. 
12.  The  curable  composition  of  claim  1  wherein  the  sulfonic  acid  catalyst  is  present  in  an  amount 

ranging  from  0.1  to  20  percent  by  weight  based  on  the  resinous  components  of  the  composition. 
35 

Patentanspruche 

1.  Hartbare  Zusamensetzung  enthaltend  ein  zerewitinowaktiven  Wasserstoff  aufweisendes  Harz,  das 
40  jm  wesentlichen  frei  von  Glycidylgruppen  ist,  ein  Hartungsmittei,  das  als  selbststandiges  und/oder  als  Teil 

des  aktiven  Wasserstoff  enthaltenden  Harzes  anwesend  ist  und  einen  sauren  Katalysator,  dadurch 
gekennzeichnet,  da&  der  saure  Katalysator  eine  katalytische  Menge  einer  Sulfonsaure  mit  einem 
Moiekulargewicht  unter  500  der  nachfolgenden  Strukturformel  ist: 

</z,y 

(COOR)w  {l) 

50  \  
(S03H)x 

in  der 
Z  unabhangig  von  einander  aus  C,  bis  C20  Alkyl,  C3  bis  C20  Cycloalkyl,  C6  bis  C18  Aryl,  Halogen,  Alkoxy, 

55  Hydroxyl  und  Aryloxy  ausgewahlter  Rest  ist; 
R  ist  unabhangig  ausgewahlt  aus  Wasserstoff,  C,  bis  C20-Alkyl,  C3  bis  C20-Cycloalkyl  und  C6  bis  C18  Aryl; 
y  ist  eine  ganze  Zahl  von  0  bis  4; 
w  ist  eine  ganze  Zahl  von  0  bis  2; 
x  ist  eine  ganze  Zahl  von  1  bis  3  mit  der  Bedingung,  daB  wenn  w  gleich  0  ist,  y  eine  ganze  Zahl  von  1  bis 

so  4  und  x  eine  ganze  Zahl  von  2  bis  3  ist  und  wenn  y  gleich  0  ist,  ist  w  eine  ganze  Zahl  von  1  bis  2  und  x  eine 
ganze  Zahl  von  1  bis  2. 

2.  Hartbare  Zusammensetzung  nach  Anspruch  1,  dadurch  gekennzeichnet,  dalS  Z  C,  bis  C20  Alkyl  und  y 1  ist. 
3.  Hartbare  Zusammensetzung  nach  Anspruch  1,  dadurch  gekennzeichnet,  da(5  Z  C,  bis  C20  Alkyl  und  y 

65  2  ist. 

8 
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4.  Hartbare  Zusammensetzung  nach  Anspruch  2,  dadurcn  geKennzeicnnet,  oais  aie  ouuunmui.  >  u.uu,- 
,4-Disulfonsaure  ist.  _ 

5.  Hartbare  Zusammensetzung  nach  Anspruch  3,  dadurch  gekennzeichnet,  daB  die  Sulfonsaure  1,3- 
yiol-4,6-Disulfonsaure  ist. 

6.  Hartbare  Zusammensetzung  nach  Anspruch  1,  dadurch  gekennzeichnet,  daB  R  C,  bis  C20  Alkyl,  x  1 

"  7*  Hartbare  Zusammensetzung  nach  Anspruch  1,  dadurch  gekennzeichnet,  daB  R  C,  bis  C20  Alkyl,  x  2 
nd  

8.  Hartbare  Zusammensetzung  nach  Anspruch  6,  dadurch  gekennzeichnet,  daB  die  Sulfonsaure  2- 

thylhexyl-o-Sulfobenzoat  ist. 
9.  Hartbare  Zusammensetzung  nach  Anspruch  6,  dadurch  gekennzeichnet,  daB  die  Sulfonsaure  2- 

'ropyl-o-Sulfobenzoat  ist. 
10.  Hartbare  Zusammensetzung  nach  Anspruch  7,  dadurch  gekennzeichnet,  daB  die  Sulfonsaure  2- 

'ropyl-3,5-Disulfobenzoat  ist. 
11.  Hartbare  Zusammensetzung  nach  Anspruch  7,  dadurch  gekennzeichnet,  daB  die  Sulfonsaure  2- 

;thylhexyl-3,5-Disulfobenzoat  ist. 
12  Hartbare  Zusammensetzung  nach  Anspruch  1,  dadurch  gekennzeichnet,  daB  der  sulfonsaure 

katalysator  in  einer  Menge  von  0,1  bis  20  Gew.%  bezogen  auf  Harzbestandteile  der  Zusammensetzung 
orhanden  ist. 

tevendications 

1  Composition  durcissable  comprenant  une  resine  contenant  de  I'hydrogene  actif  selon  Zerewitinov, 
mi  est  essentiellement  exempte  de  radicaux  glycidyle,  un  agent  de  durcissement  present  de  maniere 
sxterne  et/ou  interne,  a  titre  de  partie  de  la  resine  contenant  de  I'hydrogene  actif  et  un  catalyseur  ac.de, 
:aracterisee  en  ce  que  le  catalyseur  acide  est  constitue  par  une  quantite  catalytique  d'un  acide  sulfonique 
>ossedant  un  poids  moleculaire  inferieur  a  500  et  represente  par  la  formule  de  structure  suivante: 

^°3H,x  

„ns  laquelle; 
Z  represente  un  radical  independamment  choisi  parmi  les  radicaux  alkyle  en  C,  a  C20,  cycloalkyle  en  C3 

3  C20,  aryl  en  C6  a  C18(  les  atomes  d'halogenes,  les  radicaux  alkoxy,  hydroxyle  et  aryloxy, 
R  est  independamment  choisi  parmi  I'hydrogene,  les  radicaux  alkyle  en  C,  a  C20,  cycloalkyle  en  C3  a  C20 

st  aryle  en  C6  a  C18, 
y  represente  un  nombre  entier  dont  la  valeur  varie  de  0  a  4, 
w  represente  un  nombre  entier  dont  la  valeur  varie  de  0  a  2, 
x  represente  un  nombre  entier  dont  la  valeur  varie  de  1  a  3,  avec  la  condition  que  lorsque  w  est  egal  a  0, 

/  represente  un  nombre  entier  dont  la  valeur  varie  de  1  a  4  et  x  represente  un  nombre  entier  dont  la  valeur 
est  egale  a  2  ou  a  3  et  que,  lorsque  y  est  egal  a  0,  w  represente  un  nombre  entier  dont  la  valeur  est  egale  a  1 
ou  a  2  et  x  est  un  nombre  entier  dont  la  valeur  est  egale  a  1  ou  a  2. 

2.  Composition  durcissable  suivant  la  revendication  1,  caracterisee  en  ce  que  Z  represente  un  radical 
alkyle  en  C,  a  C20  et  y  est  egal  a  1. 

3.  Composition  durcissable  suivant  la  revendication  1,  caracterisee  en  ce  que  Z  represente  un  radical 
alkyle  en  C,  a  C20  et  y  est  egal  a  2. 

4.  Composition  durcissable  suivant  la  revendication  2,  caracterisee  en  ce  que  I'acide  sulfonique  est 
I'acide  toluene-2,4-disulfonique. 

5.  Composition  durcissable  suivant  la  revendication  3,  caracterisee  en  ce  que  I  acide  sulfonqiue  est 
I'acide  1,3-xylene-4,6-disulfonique. 

6.  Composition  durcissable  suivant  la  revendication  1,  caracterisee  en  ce  que  R  represente  un  radical 
alkyle  en  C,  a  C20  et  x  est  egal  a  1  et  west  egal  a  1. 

7.  Composition  durcissable  suivant  la  revendication  1,  caracterisee  en  ce  que  R  represente  un  radical 
a l k y l e e n C n a C 2 0 e t x e s t e g a l a 2 e t w e s t e g a l a 1 .  

8.  Composition  durcissable  suivant  la  revendication  6,  caracterisee  en  ce  que  I  acide  sulfonique  est  le 
o-sulfobenzoate  de  2 - e t h y l h e x y l e . .  

9.  Composition  durcissable  suivant  la  revendication  6,  caracterisee  en  ce  que  I  acide  sulfonqiue  est  le 
o-sulfobenzoate  de  2-propyle. 

10.  Composition  durcissable  suivant  la  revendication  7,  caracterisee  en  ce  que  I  acide  sulfonique  est  le 
3,5-disulfobenzoate  de  2-propyle. 

a 
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11.  Composition  durcissable  suivant  la  revendication  7,  caracterisee  en  ce  que  I'acide  sulfonqiue  est  le 
,5-disulfobenzoate  de  2-ethylhexyle. 

12.  Composition  durcissable  suivant  la  revendication  1,  caracterisee  en  ce  que  le  catalyseur  du  type 
icide  sulfonique  est  present  en  une  proportion  qui  varie  de  0,1  a  20%  en  poids,  sur  base  des  composants 
esineux  de  la  composition. 
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