
19 

Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets (TT)  Publication  number  :  0  1  07  088   B 2  

NEW  EUROPEAN  PATENT  S P E C I F I C A T I O N  

(45)  Date  of  publication  of  the  new  patent 
specification  :  17.06.92  Bulletin  92/25 

©  int.  ci.5:  C07C  217/00,  C09D  17 /00  

(21)  Application  number:  83109653.2 

(22)  Date  of  filing  :  28.09.83 

@)  Novel  pigment  grinding  vehicle. 

CM 
CO 
00 
00 
o  
h- 
o  

LU 

(30)  Priority  :  30.09.82  US  430304 

@  Date  of  publication  of  application 
02.05.84  Bulletin  84/18 

@  Publication  of  the  grant  of  the  patent  : 
06.05.87  Bulletin  87/19 

@  Mention  of  the  opposition  decision  : 
17.06.92  Bulletin  92/25 

@  Designated  Contracting  States  : 
DE  FR  GB  IT 

(56)  References  cited  : 
FR-A-  2  418  261 
US-A-  3  223  718 
US-A-  3  468  816 
US-A-  3  824  111 
US-A-  3  936  405 
US-A-  4  186  124 

(73)  Proprietor  :  PPG  INDUSTRIES,  INC. 
One  PPG  Place 
Pittsburgh  Pennsylvania  15272  (US) 

(72)  Inventor  :  Jerabek,  Robert  David 
1411  Ella  Street 
Glenshaw,  PA  15116  (US) 
Inventor  :  Koren,  Jeffrey 
Smith  Road,  R.D.  4 
Butler,  PA  16001  (US) 
Inventor  :  Johnson,  Mark  William 
5048  Harvest  Lane 
Gibsonia,  PA  15044  (US) 

@)  Representative  :  Hann,  Michael,  Dr.  et  al 
Patentanwalte  Dr.  Michael  Hann  Dr.  H.-G. 
Sternagel  Sander  Aue  30 
W-5060  Bergisch  Gladbach  2  (DE) 

Jouve,  18,  rue  Saint-Denis,  75001  PARIS 



EP0  107  088  B2 

Description 

Background  of  the  invention 

5  Field  of  the  invention 

The  present  invention  relates  to  a  composition  of  matter  useful  as  a  pigment  grinding  vehicle  and  to  pigment 
pastes  formulated  with  such  pigment  grinding  vehicles. 

10  Brief  description  of  the  prior  art 

In  the  formation  of  paints  and  especially  electrodepositable  paints,  an  important  factor  is  the  introduction 
of  pigments  into  the  paint.  Pigments  are  typically  ground  with  a  grinding  vehicle  to  form  a  pigment  paste.  The 
resultant  paste  is  then  combined  with  the  film  forming  resin  and  optional  ingredients  to  form  the  paint,  giving 

15  the  paint  the  proper  color,  or  opacity,  and  application  or  film  properties. 
US-A  3  468  816  relates  to  the  purification  of  an  impure  quaternary  ammonium  salt  by  reaction  with  an 

epoxide.  The  impure  quaternary  salt  which  comprises  unreacted  amine  and  amine  salt  is  obtained  by  reacting 
an  amine  with  an  epoxide-containing  compound.  A  great  number  of  various  amines  and  various  epoxide-con- 
taining  compounds  is  described  as  reactants,  but  the  specific  amines  used  for  the  preparation  of  the  quaternary 

20  ammonium  group  compound  of  this  invention  are  not  disclosed.  The  quaternary  ammonium  salts  described 
herein  are  mainly  useful  as  antistatic  agents. 

US-A  3  223  718  refers  to  fatty  acid-hydroxyethyl-quaternary  ammonium  compounds  and  to  their  use  as 
textile  softeners.  The  quaternary  ammonium  compounds  are  prepared  by  the  reaction  of  a  salt  of  a  fatty  acid 
and  a  tertiary  fatty  amine  with  ethylene  oxide. 

25  US-A  3  936  405  shows  quaternary  onium,  in  particular  ammonium,  salt  group  containing  epoxy  resins, 
which  are  useful  as  grinding  media.  Such  resins  comprising  ammonium  groups  are  obtained  by  the  reaction 
of  an  epoxy  compound,  having  preferably  an  epoxy  equivalence  greater  than  1  .0  and  a  primary,  secondary  or 
tertiary  amine.  As  amine  reactants  various,  preferably  lower  alkyl  and  lower  alkylhyoroxyalkyl  amines  are 
suggested.  Such  quaternary  ammonium  salt  group  containing  epoxy  resins  are  usually  used  as  pigment  vehicle 

30  in  a  pigment  binder  ratio  of  about  4:1  (see  Example  XI). 
A  problem  with  many  pastes  used  for  electrodeposition  is  the  relatively  low  ratio  of  pigment  to  grinding  ve- 

hicle  which  can  be  used.  In  cationic  electrodepositable  paints,  pigment  to  grinding  vehicle  weight  ratios  are  typi- 
cally  5  to  1  or  less.  Pastes  with  higher  ratios  are  not  stable.  Also,  many  pigment  grinding  vehicles  do  not 
contribute  to  and  many  actually  detract  from  some  of  the  desirable  properties  of  the  resultant  coating,  particu- 

35  larly  the  property  of  corrosion  resistance. 
In  accordance  with  the  foregoing,  the  present  invention  encompasses  a  quaternary  ammonium  group-con- 

taining  material  which  is  obtained  from  reacting 
(1)  a  monoepoxide,  and 
(2)  an  amine 

40 
under  conditions  sufficient  to  form  the  quaternary  ammonium  group,  which  is  characterized  in  that 

(1)  the  monoepoxide  is  a  glycidyl  ether  or  ester  containing  an  acyclic  group  of  from  4  to  24  carbon  atoms 
and 
(2)  the  amine  is  an  amine  containing  at  least  one  lower  alkyl  group  of  from  1  to  4  carbon  atoms  and  at  least 

45  one  organic  group,  which  is  an  acyclic  moiety  of  from  8  to  30  carbon  atoms. 
The  instant  composition  of  matter  has  been  found  to  be  useful  as  a  pigment  grinding  vehicle.  Accordingly, 

the  present  invention  encompasses  a  pigment  paste  comprising  the  instant  composition  of  matter  as  a  pigment 
grinding  vehicle,  and  a  pigment  or  pigments  dispersed  therewith.  While  these  pastes  can  be  useful  in  inks  and 
many  types  of  coatings,  they  are  particularly  useful  in  cationic  electrodeposition  compositions. 

so  The  monoepoxides  useful  herein  are  glycidyl  ethers  or  esters  of  acids  or  alcohols  containing  an  acyclic 
group  of  from  4  to  24  carbon  atoms.  Typical  examples  of  acids  and  alcohols  include  the  saturated  straight  chain 
and  branched  chain  series  of  fatty  alcohols  and  acids  as  well  as  ethylenically  unsaturated  species  and  mixtures 
thereof,  including  octanoic  or  2-ethyl-hexanoic  acid  at  the  lower  end  proceeding  to  lauric,  palmitic,  stearic  etc., 
at  the  upper  end  of  the  group.  Highly  branched  tertiary  carboxylic  acid  mixtures  such  as  Shell's  Versatic  911 

55  acids  are  particularly  useful  herein.  Fatty  alcohols  of  equivalent  chain  length  are  used  for  the  preparation  of 
the  glycidyl  ethers. 

The  amines  useful  herein  are  preferably  tertiary  amines  and  are  those  which  are  capable  of  reacting  with 
and  opening  the  epoxide  moiety  in  the  presence  of  acid  and/or  water  and  contain  at  least  one  lower  alkyl  group 
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of  from  1  to  4  carbon  atoms,  preferably  methyl,  and  at  least  one  organic  group  which  is  an  acyclic  moiety  of 
from  about  8  to  30,  preferably  12  to  18  carbon  atoms.  Preferably,  two  of  the  groups  are  methyl  and  the  other 
one  is  an  organic  group  is  an  acyclic  moiety  of  from  about  8  to  30,  preferably  12  to  18  carbon  atoms.  The  term 
"organicc  group"  as  used  herein  is  intended  to  encompass  saturated  and  unsaturated  groups,  as  well  as  sub- 

5  stituted  and  unsubstituted  hydrocarbyl  groups,  provided  that  the  substituent  does  not  adversely  affect  the  reac- 
tion  of  the  tertiary  amine  or  the  performance  of  the  instant  compositions  derived  therefrom.  Examples  of 
substituents  would  be  hydroxy  groups  and  alkoxy  groups.  Also,  the  acyclic  group  can  contain  moieties  in  the 
chain  such  as  ester  and  ether  groups. 

Examples  of  the  tertiary  amines  are  those  represented  as: 
10 

R,  —  N 

wherein  R2  and  R3  are  alkyl  groups  of  which  at  least  one  group  contains,  each  independently,  from  about 
8  to  30  carbon  atoms,  and  at  least  one  group  is  a  lower  alkyl  containing  from  1  to  4  carbon  atoms,  preferably 
methyl.  Preferably,  one  of  the  alkyl  group  is  an  acyclic  moiety  containing  from  about  8  to  30,  and  more  preferably 

20  from  about  1  2  to  1  8  carbon  atoms,  and  two  of  the  groups  are  lower  alkyl  containing  from  1  to  4  carbon  atoms, 
preferably  methyl.  Illustrative  examples  of  the  useful  tertiary  amines  are  N-octadecyldimethylamine,  N-tet- 
radecyldimethylamine,  N-dodecyldimethylamine,  N-decyldimethylamine,  N-nonyldimethylamine,  and  N-octyl- 
dimethylamine.  It  is  expected  that  heterocyclic  amines  in  accordance  with  the  above  description  will  be  useful 
herein. 

25  In  reacting  the  amine  with  the  monoepoxide,  usually  a  stoichiometric  amount  or  an  excess  of  epoxy  is  used. 
A  stoichiometric  excess  of  amine  can  be  used,  but  is  not  preferred. 

With  tertiary  amines,  the  monoepoxide  and  tertiary  amine  are  reacted  by  mixing  the  two  together,  preferably 
in  the  presence  of  a  controlled  amount  of  water.  The  amount  of  water  employed  should  be  that  amount  of  water 
which  allows  for  smooth  reaction  of  epoxy  groups  but  not  sufficient  to  cause  extremely  slow  or  no  reaction. 

30  Typically,  the  water  is  employed  on  the  basis  of  about  1.0  to  about  16,  preferably  2  to  10  moles  of  water  per 
equivalent  of  amine  nitrogen. 

Reaction  temperature  may  be  varied  between  the  lowest  temperature  at  which  reaction  reasonably  pro- 
ceeds,  for  example,  room  temperature,  or  in  the  usual  case,  slightly  above  ordinary  room  temperature,  to  a 
maximum  temperature  of  about  120°C.  Obviously,  for  lower  molecular  weight  alkylene  oxides  such  as  ethylene 

35  and  propylene  oxide  which  have  high  vapor  pressures  at  room  temperature,  lower  reaction  temperatures  should 
be  used,  and,  if  desired,  the  reaction  could  be  conducted  under  pressure  to  insure  complete  reaction.  With 
higher  molecular  weight  epoxides  such  as  butyl  glycidyl  ether,  or  the  glycidyl  ester  of  versatic  acid,  higher  reac- 
tion  temperatures  can  be  used. 

The  reaction  may  be  conducted  in  the  presence  of  a  solvent,  if  desired.  If  a  solvent  is  employed,  preferably 
40  it  is  capable  of  being  used  in  the  ultimate  composition  which  is  formed.  For  example,  alcohols,  ketones  and 

glycol  ethers  may  be  used. 
The  reaction  of  the  tertiary  amine  and  the  monoepoxide  is  usually  conducted  in  the  presence  of  acid  and/or 

water  to  form  the  quaternary  ammonium  salt  or  hydroxide.  Preferably,  reaction  is  conducted  in  the  presence 
of  acid.  Reaction  can  be  conducted  by  first  neutralizing  the  tertiary  amine  with  acid  to  form  the  tertiary  amine 

45  salt  followed  by  reaction  with  the  epoxide.  Alternately,  the  epoxide,  tertiary  amine  and  acid  can  be  reacted  sim- 
ultaneously  or  the  amine  and  epoxide  can  be  first  reacted  followed  by  acidification  of  the  reaction  product.  Suit- 
able  acids  are  organic  or  inorganic  acids  having  a  pKa  less  than  6.  Preferably,  the  acid  is  water-soluble  and  it 
is  organic.  Examples  of  acids  include  formic  acid,  acetic  acid,  phosphoric  acid  or  the  like. 

To  form  the  quaternary  ammonium  base  group,  the  use  of  a  tertiary  amine  is  preferred.  However,  quaternary 
50  ammonium  base  group-containing  resins  can  be  prepared  with  primary  and  secondary  amines.  This  can  be 

accomplished  by  first  reacting  the  primary  or  secondary  amine  with  a  monoepoxide.  Reaction  is  continued  until 
a  tertiary  amine  is  formed.  Further,  reaction  with  unreacted  epoxy  which  may  be  from  the  original  monoepoxide 
or  from  additionally  added  epoxy  material  is  continued  to  form  the  quaternary  ammonium  base. 

Besides  quaternizing  with  additionally  added  epoxy  material,  alkylating  agents  such  as  dimethylsulfate  and 
55  methyl  iodide  can  be  used,  but  their  use  is  less  preferred,  particularly  in  preparing  electrodeposition  compo- 

sitions. 
The  compositions  of  this  invention  have  been  found  to  be  very  effective  as  pigment  grinding  vehicles.  The 

grinding  vehicles  are  used  to  prepare  pigment  pastes  containing  one  or  more  pigments  which  are  ground  with 
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the  grinding  vehicle.  The  pigment  pastes  are  prepared  by  grinding  or  dispersing  the  pigment  into  the  grinding 
vehicle  in  a  manner  well  known  in  the  art.  The  pigment  paste  comprises  as  essential  ingredients  the  quaternary 
ammonium  pigment  grinding  vehicle  prepared  as  described  above  and  at  least  one  pigment;  however,  the  paste 
may,  in  addition;  contain  optional  ingredients  such  as  plasticizers,  wetting  agents,  surfactants  ordefoamers. 

5  Grinding  is  usually  accomplished  by  the  use  of  ball  mills,  sand  mills,  Cowles  dissolvers,  continuous  attritors 
and  the  like  until  the  pigment  has  been  reduced  to  the  desired  size,  preferably  has  been  wet  by  and  dispersed 
by  the  grinding  vehicle.  After  the  grinding,  the  particle  size  of  the  pigment  is  generally  in  the  range  of  10  microns 
or  less. 

Preferably,  grinding  is  conducted  in  an  aqueous  dispersion  of  the  vehicle.  The  amount  of  water  present  in 
w  the  aqueous  grind  should  be  sufficient  to  produce  a  continuous  aqueous  phase.  The  aqueous  grind  usually 

contains  about  30-70  percent  total  solids.  The  use  of  more  water  merely  reduced  the  effective  capacity  of  the 
mill  and,  while  less  water  can  be  employed,  higher  resultant  viscosity  may  create  problems  in  certain  instances. 

One  of  the  advantages  of  the  pigment  grinding  vehicles  of  the  present  invention  is  their  ability  to  be  for- 
mulated  into  paste  with  high  pigment  to  grinding  vehicle  weight  ratios.  Depending  upon  the  pigment  to  be  dis- 

15  persed,  typical  weight  ratios  of  at  least  10  to  1,  preferably  higher,  that  is,  15  to  40:  1,  can  be  attained  without 
the  paste  settling  and  separating,  for  example,  when  stored  for  7  days  at  120°F.  (49°C).  Pigment  paste  with 
lower  pigment  grinding  vehicle  weight  ratios,  that  is,  as  low  as  1  to  1  ,  can,  of  course,  be  prepared. 

Pigments  which  may  be  employed  in  the  practice  of  the  invention  are  pigments  well  known  in  the  art.  Gen- 
erally,  titanium  dioxide  is  the  sole  or  chief  white  pigment;  other  white  pigments  an/or  extender  pigments  includ- 

20  ing  antimony  oxide,  zinc  oxide,  basic  lead  carbonate,  basic  lead  sulfate,  barium  carbonate,  China  clay,  calcium 
carbonate,  aluminum  silicate,  silica,  magnesium  carbonate,  magnesium  silicate,  among  others,  may  be  used. 
Colored  pigments  may  also  be  employed,  for  example,  cadmium  yellow,  cadmium  red,  carbon  black, 
phthalocyanine  blue,  chrome  yellow,  toluidine  red,  hydrated  iron  oxide,  among  others. 

The  pigment  paste  can  be  combined  with  a  film  forming  resin  to  form  a  paint.  The  film  forming  resin  can 
25  be  a  cationic  resin  known  in  the  art  for  electrodeposition.  These  resins  are  well  known  in  the  art  and  need  not 

be  described  in  detail.  Examples  of  suitable  resins  include  tertiary  amine  salt-containing  resins  such  as  those 
described  in  U.S.  Patent  No.  4,148,772  assigned  to  PPG  Industries,  inc.,  the  assignee  of  the  present  invention, 
and  quaternary  ammonium  salt-containing  resins  such  as  those  described  in  U.S.  Patent  No.  3,839,252  to 
Bosso  et  al.  The  portions  of  these  references  which  describe  suitable  electrodepositable  resins  for  cationic  elec- 

30  trodeposition  are  hereby  incorporated  by  reference.  Enough  of  the  pigment  paste  is  used  so  that  the  final  elec- 
trodeposition  composition  (electrodepositable  resin  plus  pigment  paste)  has  the  properties  required  for 
electrodeposition.  In  most  instances,  the  final  electrodepositable  composition  has  a  pigment-to-binder  (elec- 
trodepositable  resin  plus  pigment  dispersant)  ratio  of  between  about  0.05  to  about  0.6. 

For  electrodeposition,  a  bath  containing  about  5-25  percent  by  weight  solids,  that  is,  pigment  plus  resinous 
35  vehicle,  is  usually  employed.  This  aqueous  composition  is  then  placed  in  contact  with  an  electrically  conductive 

anode  and  an  electrically  conductive  cathode  in  an  electric  circuit.  While  in  contact  with  the  bath  containing 
the  coating  composition,  an  adherent  film  of  the  coating  composition  is  deposited  on  the  cathode.  The  condi- 
tions  under  which  the  electrodeposition  is  carried  out  are,  in  general,  similar  to  those  used  in  electrodeposition 
of  other  types  of  coatings.  The  applied  voltage  may  be  varied  greatly  and  can  be,  for  example,  as  low  as  one 

40  volt  or  as  high  as  several  thousand  volts,  although  typically  between  50  volts  and  500  volts  are  usually 
employed.  The  current  density  is  usually  between  about  0.25  ampere  and  1  5  amperes  per  square  foot  and  tends 
to  decrease  during  electrodeposition. 

The  method  of  the  invention  is  applicable  to  the  coating  of  any  conductive  substrate  and  especially  metal, 
such  as  steel,  aluminum,  copper  and  the  like.  After  deposition,  the  coating  is  cured  at  elevated  temperatures 

45  by  any  convenient  method,  such  as  in  baking  ovens  or  with  banks  of  infrared  heat  lamps.  Curing  temperatures 
of  at  least  100°C,  and  usually  125°C  to  185°Cfor  at  least  10  minutes  and  usually  for  about  10  to  30  minutes 
are  employed. 

One  of  the  advantages  of  the  pigment  grinding  vehicles  of  the  present  invention  is  the  excellent  corrosion 
resistance  they  impart  to  cationic  electrodeposited  coatings,  over  untreated  steel  or  oily  steel  substrates  when 

so  the  coatings  are  cured  at  relatively  low  temperatures,  i.e.,  175°C  and  below,  typically  160-1  75°C. 
Illustrating  the  invention  are  the  following  examples,  which  are  not  to  be  construed  as  limiting  the  invention 

to  their  details.  All  parts  and  percentages  in  the  examples,  as  well  as  throughout  this  specification,  are  by  weight 
unless  otherwise  specifed. 

55  Example  I 

This  example  illustrates  the  instant  composition  of  matter  and  the  method  of  preparing  same. 
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Ingredients  Parts  by  weight  in  grams 

ARMEEN  DM12D1  218 
Butyl  glycidyl  ether  123.5 

5  88%  Lactic  acid  97.3 
2-Butoxyethanol  100.0 
Deionized  water  25.0 

'N-dodecyldimethyiamine. 

10 
The  composition  of  matter  was  prepared  by  heating  the  ARMEEN  DM12D,  butyl  glycidyl  ether  and  2-bu- 

toxyethanol  in  a  properly  equipped  reaction  vessel  to  a  temperature  of  45°C,  followed  by  adding  a  solution  of 
the  lactic  acid  and  the  deionized  water.  There  was  a  resulting  exotherm,  with  the  reaction  temperature  being 
maintained  over  the  range  of  82-95°C,  for  a  period  of  1-1/2  hours.  The  resultant  reaction  product  was  cooled 

15  and  stored. 

Example  II 

This  example  illustrates  the  instant  composition  of  matter  and  its  use  as  a  pigment  grinding  vehicle,  the 
20  methods  of  preparing  and  using  same. 

Ingredients  Parts  by  weight  in  pounds 

25  ARMEEN  DM18D1  304.5 ARMEEN  DM18D1  304.5 
CARDURA  E*  253.7 
Acetic  acid  57.0 
2-Butoxyethanol  100.0 
Deionized  water  25.0 

30  'N-octadecyldimethylamine. 
"Glycidyl  ester  of  versa  tic  acid  911,  available  from  Shell  Chemical  Company. 

The  ARMEEN  DM18D,  CARDURAE  and  2-butoxyethanol  were  heated  to  a  temperature  of  50°C,  followed 
by  adding  the  acetic  acid  and  the  deionized  water.  There  was  a  resulting  exotherm,  with  the  reaction  tempera- 

35  ture  being  maintained  over  the  range  of  82-95°C,  over  a  period  of  I-V2  hours.  The  resultant  reaction  product 
was  cooled  and  stored. 

A  pigment  paste  using  the  above-described  reaction  product  as  a  grinding  vehicle  was  prepared  as  follows: 

40  Ingredients  Parts  by  weight  in  grams 

Aluminum  silicate  clay  446.4 
Lead  silicate  72.1 
Carbon  black  :  57.5 
Deionized  water  407.2 

45  Pigment  grinding  vehicle  48.8 

The  grinding  vehicle  was  blended  with  the  above  pigments  and  the  deionized  water  to  form  a  slurry  which 
was  ground  in  a  Jiffy  mill  for  2  hours  to  a  Hegman  T  grind.  The  pigment-to-binder  ratio  was  15:1  . 

A  cationic  paint  comprising  a  blend  of  the  above  pigment  paste  and  an  electrodepositable  resinous  film- 
50  forming  composition  was  prepared  as  follows.  The  electrodepositable  resinous  film-forming  composition  was 

prepared  with  the  following: 

55 
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Ingredients Parts  by  weight  in  grams 

5 
EPON  829' 
PCP-0200 
Xylene 
Bisphenol  A 
Benzyldimethylamine 
Capped  isocyanate  crosslinker1 
Diketimine  derived  from  diethylene 

727.6 
268.4 
36.1 

197.8 
3.8 

933.5 

10 triamine  and  methyl  isobutyl  ketone 

15 

(73%  solids  in  methyl  isobutyl  ketone) 
N-methylethanolamine 
2-Hexoxyethanol 
Acetic  acid 
Cationic  dispersant3 
Deionized  water 

73.4 
59.1 
76.5 
33.5 
29.4 

1793.1 

'Epoxy  resin  solution  made  from  reacting  epichlorohydrin  and  bisphenol  A  having  an  epoxy 
equivalent  of  188  commercially  available  from  Shell  Chemical  Company. 

2Po!yurethane  crosslinker  formed  from  half-capping  toluene  diisocyanate  (80/20  2.4-/2,6-isomer 
mixture)  with  2-ethylhexanol  and  reacting  this  product  with  trimethylolpropane  in  a  3:1  molar  ratio. 
The  crosslinker  is  present  as  a  70  percent  solids  solution  in  a  90/10  mixture  of  methyl  isobutyl  ketone 
and  n-butanol. 

*The  cationic  dispersant  was  prepared  by  blending  120  parts  of  an  alkyl  imidazoline  commercially 
available  from  Geigy  Industrial  Chemicals  as  GEIGY  AMINE  C,  120  parts  by  weight  of  an  acetylenic 
alcohol  commercially  available  from  Air  Products  and  Chemicals  Inc.  as  SURFYNOL  104,  120  parts  by 
weight  of  2-butoxyethanol,  221  parts  by  weight  of  deionized  water  and  19  parts  of  glacial  acetic  acid. 

The  EPON  829,  PCP-0200  and  xylene  were  charged  to  a  reaction  vessel  and  heated  with  a  nitrogen  sparge 
to  21  0°C.  The  reaction  was  held  at  reflux  for  about  1/2  hour  to  remove  water.  The  reaction  mixture  was  cooled 
to  150°C.  and  the  bisphenol  A  and  1.6  parts  of  the  benzyldimethylamine  (catalyst)  added.  The  reaction  mixture 

30  was  heated  to  150-190°C.  and  held  at  this  temperature  for  about  1-1/2  hours  and  then  cooled  to  130°C.  The 
remaining  portion  of  the  benzyldimethylamino  catalyst  was  added  and  the  reaction  mixture  held  at  130°C.  for 
2-1/2  hours  until  a  reduced  Gardner-Holdt  viscosity  (50  percent  resin  solids  solution  in  2-ethoxyethanol)  of  P 
was  obtained. 

The  polyurethane  crosslinker,  the  diketimine  derivative  and  the  N-methylethanolamine  were  then  added 
35  and  the  temperature  of  the  reaction  mixture  brought  to  110°C.  and  held  at  this  temperature  for  1  hour. 

The  2-hexoxyethanol  was  added  and  the  reaction  mixture  was  dispersed  in  water  by  adding  the  reaction 
mixture  to  a  mixture  of  the  acetic  acid,  deionized  water  and  the  cationic  dispersant.  This  dispersion  was  diluted 
to  32  percent  solids  with  deionized  water  and  vacuum  stopped  to  remove  organic  solvent  to  give  a  dispersion 
having  a  solids  content  of  36  percent. 

40  The  above  electrodepositable  composition  and  pigment  pastes  were  blended  to  form  a  cationic  paint  having 
a  pigment-to-binder  ratio  of  0.2,  and  a  solids  content  of  20  percent 

The  paint  had  a  conductivity  of  about  1400  p.  mhos/cm  after  ultrafiltration,  and  pH  after  adjustment  with 
acetic  acid  was  6.2.  Steel  panels  were  electrodeposited  in  the  paint  at  175  volts  for  2  minutes  at  a  paint  tem- 
perature  of  25°C.  The  coated  panels  were  baked  at  170  and  182°C  for  20  minutes  to  obtain  hard,  glossy  and 

45  smooth  coatings  having  a  film  thickness  of  about  0.4  to  0.7  mils. 

Comparative  Example 

For  comparison,  steel  panels  were  electrocoatad  with  a  paint  which  was  similar  to  the  paint  of  Example  II 
so  with  the  exception  of  the  pigment  grinding  vehicles  used.  The  pigment  grinding  vehicle  is  the  reaction  product 

of  EPON  828  and  a  tertiary  amine  containing  blocked  isocyanate  groups.  The  vehicle  is  described  in  Example 
II  of  U.S.  Patent  4,007,154.  The  pigments  of  Example  II  were  ground  with  this  vehicle  to  form  the  paste. 

The  comparative  paint  had  a  pigment-to-binder  ratio  of  0.2  and  a  solids  content  of  20  percent  by  weight, 
the  same  as  the  paint  of  Example  II.  Steel  panels  were  electrodeposited  in  the  paint  at  275  volts  for  2  minutes 

55  at  a  paint  temperature  of  25°C.  The  coated  panels  were  baked  at  170  and  182°C.  for  20  minutes  to  obtain  hard, 
glossy,  smooth  coatings  having  a  film  thickness  of  about  0.4  to  0.5  mils. 

Panels  coated  with  the  cured  paint  of  Example  II  were  compared  with  panels  coated  with  the  cured  paint 
of  the  comparative  example.  The  paint  of  Example  II  was  adjusted  with  2-butoxyethanol  (36  grams  per  gallon 

25 
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of  paint)  to  equal  the  solvent  content  of  the  paint  of  the  Comparative  Example. 
The  comparison  was  between  corrosion  resistance  properties.  The  coated  panels  coated  and  baked  as 

described  above  were  scribed  with  an  "X"  mark  and  placed  in  a  salt  spray  chamber  at  100°F.  (38°C.)  at  100 
percent  by  weight  relative  humidity  atmosphere  of  5  percent  by  weight  aqueous  sodium  chloride  solution  for  a 

5  period  of  14  days.  After  14  days,  the  creepage  from  the  scribe  mark  was  measured  and  reported  as  shown  in 
Table  I  below. 

TABLE  I 
Evaluation  of  salt  spray  testing  on  bare  steel 

10 
Scribe  creepage  in  microns  At: 

Paint  182*Cĵ 0  minutes  17TC./20  minutes 

Comparative  example  1.6  4.7 

Example  II  0.8  3.2 

Evaluation  of  salt  spray  testing  on  oily  steel 
Comparative  example  7.8  9.4 

20 Example  II  1.6  1.6 

The  above  specific  illustrations  and  otherdescriptions  herein  are  not  intended  to  limit  the  scope  of  the  inven- 
tion.  Instead,  it  is  intended  that  the  invention  include  all  variations  and  modifications  falling  within  the  scope  of 

25  the  appended  claims. 

Claims 

30  1  .  A  quaternary  ammonium  group-containing  material  which  is  obtained  from  reacting 
(1)  a  monoepoxide,  and 
(2)  an  amine 
under  conditions  sufficient  to  form  the  quaternary  ammonium  group, 

characterized  in  that 
35  (1)  the  monoepoxide  is  a  glycidyl  ether  or  ester  containing  an  acyclic  group  from  4  to  24  carbon  atoms  and 

(2)  the  amine  is  an  amine  containing  at  leasts  one  lower  alkyl  group  of  from  1  to  4  carbon  atoms  and  at 
least  one  organic  group,  which  is  an  acyclic  moiety  of  from  8  to  30  carbon  atoms. 
2.  The  quaternary  ammonium  group-containing  material  of  Claim  1  ,  wherein  the  fatty  glycidyl  ester  is  a  glyci- 

dyl  ester  of  versatic  acid. 
40  3.  The  quaternary  ammonium  group-containing  material  of  Claim  1  ,  wherein  the  amine  is  of  the  structure 

R,  • 
i I 

R,  —  N 

wherein  R2  and  R3  are  alkyl  groups  of  which  at  least  one  group  is  a  lower  alkyl  group  of  from  1  to  4  carbon 
atoms  and  at  least  one  group  is  an  acyclic  moiety  of  from  about  8  to  30  carbon  atoms  and  at  least  one  group 

50  is  methyl. 
4.  The  quaternary  ammonium  group-containing  material  of  Claim  1  ,  containing  at  least  two  alkyl  groups  of 

1  to  4  carbon  atoms. 
5.  The  quaternary  ammonium  group-containing  material  of  Claims  3  or  4  wherein  two  groups  are  methyl. 
6.  The  quaternary  ammonium  group-containing  material  of  Claim  4,  wherein  the  amine  is  N-octadecyl- 

55  dimethylamine. 
7.  A  pigment  grinding  vehicle  comprising  the  quaternary  ammonium  group-containing  materials  of  any  of 

Claims  1  to  6  which  is  at  least  partially  acid-neutralized. 
8.  A  pigment  paste  comprising 

7 
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(A)  the  grinding  vehicle  as  recited  in  Claim  7,  and 
(B)  a  pigment  dispersed  with  (A). 
9.  A  pigment  paste  of  Claim  8,  wherein  the  weight  ratio  of  (B)  to  (A)  is  at  least  10:1. 

Patentanspruche 

1  .  Quartare  Ammoniumgruppen  enthaltendes  Material,  das  erhalten  wurde  durch  Umstetzen 
(1)  eines  Monoepoxides  mit 

w  (2)  einem  Amin  unter  Bedingungen,  die  ausreichen,  urn  die  quartare  Ammoniumgruppe  auszubilden, 
dadurch  gekennzeichnet,  dad 

(1)  das  Monoepoxid  ein  Glycidylether  oder  -ester  ist,  deracyclische  Gruppen  mit  von  4  bis  24  Kohlenstoff- 
atomen  enthalt,  und 
(2)  das  Amin  ein  Amin  ist,  das  mindestens  eine  niedere  Alkylgruppe  mit  1  bis  4  Kohlenstoffatomen  und  min- 

is  destens  eine  organische  Gruppe,  die  eine  acyclische  Gruppe  mit  von  8  bis  30  Kohlenstoffatomen  ist,  ent- 
halt. 
2.  Quartare  Ammoniumgruppen  enthaltendes  Material  nach  Anspruch  1,  dadurch  gekennzeichnet,  daft 

der  Fett-Glycidylester  ein  Glycidylester  von  Versaticsaure  ist. 
3.  Quartare  Ammoniumgruppen  enthaltendes  Material  nach  Anspruch  1,  dadurch  gekennzeichnet,  daft 

20  das  Amin  die  Strukturformel 

Ri  N 

aufweist,  in  der  R2  und  R3  Alkylgruppen  sind,  von  denen  mindestens  eine  Gruppe  eine  niedere  Alkylgruppe 
mit  1  bis  4  Kohlenstoffatomen  ist  und  mindestens  eine  Gruppe  eine  acyclische  Gruppe  mit  etwa  8  bis  30  Koh- 

30  lenstoffatomen  ist  und  mindestens  eine  Gruppe  Methyl  ist. 
4.  Quartare  Ammoniumgruppen  enthaltendes  Material  nach  Anspruch  1,  dadurch  gekennzeichnet,  daft 

es  mindestens  2  Alkylgruppen  mit  1  bis  4  Kohlenstoffatomen  enthalt. 
5.  Quartare  Ammoniumgruppen  enthaltendes  Material  nach  Anspruchen  3  oder  4,  dadurch  gekennzeich- 

net,  daft  mindestens  2  Gruppen  Methylgruppen  sind. 
35  6.  Quartare  Ammoniumgruppen  enthaltendes  Material  nach  Anspruch  4,  dadurch  gekennzeichnet,  daft 

das  Amin  N-Octadecyldimethylamin  ist. 
7.  Pigmentmahlhilfsmittel,  dadurch  gekennzeichnet,  daft  es  die  quartare  Ammonium-gruppen  enthalten- 

den  Material  ien  nach  jedem  der  Anspruche  1  bis  6,  die  mindestens  teilweise  mit  Saure  neutral  isiert  sind,  enthalt. 
8.  Pigmentpaste  enthaltend  gekennzeichnet  durch 

40  (A)  das  Mahlhilfsmittel  gemali  Anspruch  7  und 
(B)  ein  in  (A)  dispergiertes  Pigment. 
9.  Pigmentpaste  nach  Anspruch  8,  dadurch  gekennzeichnet,  daft  das  Gewichtsverhaltnis  von  (B)  zu  (A) 

mindestens  10:1  betragt. 

45 
Revendications 

1  .  Matiere  contenant  un  groupe  ammonium  quaternaire,  que  Ton  obtient  en  faisant  reagir  : 
(1)  un  monoepoxyde,  et 

so  (2)  une  amine 
dans  des  conditions  suffisantes  pour  former  le  groupe  ammonium  quaternaire,  matiere 

caracterisee  en  ce  que  : 
(1  )  le  monoepoxide  est  un  ether  ou  ester  de  glycidyle  contenant  un  groupe  acyclique  ayant  de  4  a  24  atomes 
de  carbone,  et 

55  (2)  I'amine  est  une  amine  contenant  au  moins  un  groupe  I'alkyle  inferieur  ayant  1  a  4  atomes  de  carbone 
et  au  moins  un  groupe  organique,  qui  est  un  fragment  acyclique  ayant  de  8  a  30  atomes  de  carbone. 
2.  Matiere  contenant  un  groupe  ammonium  quaternaire  selon  la  revendication  1,  dans  laquelle  Tester  de 

glycidyle  gras  est  un  ester  de  glycide  de  I'acide  versatique. 

8 
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3.  Matiere  contenant  un  groupe  ammoniupm  quaternaire  selon  la  revendication  1,  dans  laquelle  I'amine  a 
pour  structure  : 

5 

dans  laquelle  R2,  et  R3  represented  des  groupes  alkyles  dont  au  moins  un  groupe  est  un  groupe  alkyle 
inferieur  ayant  1  a  4  atomes  de  carbone  et  au  moins  un  groupe  est  un  fragment  acyclique  ayant  environ  8  a 
30  atomes  de  carbone,  et  au  moins  un  groupe  est  le  groupe  methyle. 

15  4.  Matiere  contenant  un  groupe  ammonium  quaternaire  selon  la  revendication  1  ,  contenant  au  moins  deux 
groupes  alkyles  ayant  1  a  4  atomes  de  carbone. 

5.  Matiere  contenant  un  groupe  ammonium  quaternaire  selon  les  revendications  3  ou  4,  dans  laquelle  deux 
groupes  sont  des  groupes  methyle  . 

6.  Matiere  contenant  un  groupe  ammonium  quaternaire  selon  la  revendication  4,  dans  laquelle  I'amine  est 
20  la  N-octadecyldimethylamine. 

7.  Base  de  broyage  de  pigment,  comprenant  les  matieres  contenant  des  groupes  ammonium  quaternaire 
selon  I'une  quelconque  des  revendications  1  a  6,  qui  estau  moins  partiellement  neutral  isee  parde  I'acide. 

8.  Pate  de  pigment  comprenant  : 
(A)  la  base  de  broyage  selon  la  revendication  7,  et 

25  (B)  un  pigment  disperse  avec  (A). 
9.  Pate  de  pigment  selon  la  revendication  8,  dans  laquelle  le  rapport  ponderal  de  (B)  a  (A)  est  au  moins 

egal  a  10:1. 
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