
1.                0 077 683.                       2 Description
present, and that the reaction product is persed in water in the presence
of a base. This invention relates to heat-curable aqueous      According to
the invention an aqueous heat- coating compositions containing film-forming
curable coating  composition  comprising  an synthetic resins and to a
process for their pre-    5    epoxy resin and a 'phenolic or amino resin
is paration.                                           characterised in
that the coating composition Coating compositions containing an epoxy
comprises a film-forming synthetic resin which is resin with a phenolic
resin or an amino resin are   the reaction product of a water-insoluble
phenolic used for various purposes, particularly for coating  resin or a
water-insoluble amino resin with an metal. For example, they are used for
coating the   to   epoxy resin and a phosphoric acid dispersed in a
interior or exterior of tin-plate or aluminium cans  mainly aqueous
continuous phase in the pre- used 'for food and beverages, giving rise to a
sence of a base, the amount of phosphoric acid cured coating with good
adhesion to metal and       being at least 0.5 per cent by weight, based on
the resistance to hydrolysis. Coating compositions      total synthetic
resin in the composition. based on a phenolic resin and an epoxy resin   15
We believe that the heat-curable film-forming have, for example, been used
for coating the        resin composition contains a condensation pro-
interior of food cans. In' addition to their good   duct of the phenolic or
amino resin with the epoxy resistance to hydrolysis, they exhibit
particularly  resin and that the condensation product is substi- good
resistance to sulphur staining when the        tuted by sufficient acidic
phosphate groups to lacquered can is heated in contact with the food-   20
'render it water-dispersible in the presence of a stuff.
base. The acidic phosphate groups may be Known coating compositions based
on epoxy         formed by the reaction of epoxy groups with the resins
with phenolic or amino resins have taken      phosphoric acid. the form of
solutiors in volatile organic solvents.   The synthetic resin compositions
can be dis- Epoxy resins are generally water-insoluble, as are   25
parsed in water in the presence of a base to give a the phenolic and amino
resins preferred for use in  stable dispersion useful as a water-based
coating can coatings.                                       composition
either alone or mixed with one or In such coating compositions the epoxy
resin is    more other water-dispersible resins such as not reaacted with
the phenolic or amino resin      water-dispersible epoxy'resins, coating
composi- before the coating is applied to a substrate, but is   30   tions
according to the invention can adhere well heat-cured on the substrate. An
acid curing cata-  to metal and retain this adhesion when the coated lyst,
for example phosphoric acid, can be used in   metal is heated in the
presence of moisture, as such compositions Examples of such coating
may be encountered in pasteurization orsteriliza- compositions are
described by G. G. Velten in       tion of canned food or beverages. "Epoxy
Resin Technology" (published by Inter-   35    The phenolic resin used in
the present inven- science 1968) at pages 240-246, also Chemical       tion
is a condensation product of a phenol and an Abstracts  84,  123482a  and
77, 166246z,          aldehyde and is preferably a resole prepared by
US-A-3 960 979 and FR-A-1 373 868. Coat-            the reaction of 1. mole
of a phenol with 1 to ing compositions based on volatile organic sol-
3 moles of formaldehyde. The phenol constituent vents are, however, being
regarded with increas-   40   can be phenol itself orall or part of the
phenol can ing disfavour because the evaporated solvent        be replaced
by a substituted phenol, for example causes atmospheric pollution 'and the
cost of      an ortho- or para-alkyl substituted phenol such as organic
solvents is rapidly increasing.             ortho-cresol,
para-tertiary-butyl phenol, or para- EP-A-32 554 describes water-dilutable
coat-        nonyl phenol. Resoles made from such substi- ings based on a
blend of water-dilutable polyester   45   tuted phenols are generally less
highly functional resin with a phosphoric or phosphonic acid ester    than
resoles formed from  formaldehyde and of an epoxy resin.  The coatings can
contain a     phenol itself. The use of a less highly functional
water-soluble amino resin or phenolic resin as       phenolic resin may be
preferred when it is desired crosslinking agent. The water-soluble resins
to incorporate a high proportion of phenolic resin which are used in the
coatings of that application    50   in the coating composition. The
phenolic resin have less resistance to hydrolysis and to           can be
wholly or partly etherified, for example its chemicals than the
water-insoluble phenolic.        hydroxymethyl groups can be methylated or
resins preferred for use in solvent-based epoxy/    butylated. phenolic
coatings.                                    Such preferred phenolic
resoles are water-in- According to the invention a process for the   55
soluble and are generally similar to the' phenolic preparation of a
heat-curable aqueous coating       resins used in known chemically and
hydrolytic- composition comprising an epoxy resin and a         ally
resistant solvent-based coating composi- phenolic or amino resin is
characterised in that    tions. The compositions of the present invention
the epoxy resin is reacted with a water-insoluble    prepared using the
preferred phenolic resins de- phenolic resin or a water-insoluble amino
resin   60   scribed above can form water-dilutable coating and at least
0.5 per cent by weight of a phosphoric  compositions havihg a resistance to
chemicals acid, based on the total synthetic resin in the      and to
hydrolysis and an adhesion to metal which composition, the reaction
including a heating step  is substantially equal to that of solvent-based 



at a temperature of at least 50[err]C when the epoxy     phenolic
resin/epoxy resin coatings. resin and the phenolic or amino resin are both
65   The epoxy resin preferably has an epoxy equi- 2    3         0077 683
4 valent weight (weight per epoxide group) of 170  ing step at a
temperature of at least 60[err]C to ensure to 5000. The preferred type of
epoxy resin is a   condensation after all the epoxy resin has been
condensed glycidyl ether of a bisphenol, for      added, for example
heating at 80 to 120[err]C for  0.5 example that formed by the reaction of
2,2-     to 10 hours. bis(para-hydroxyphenyl)-propane (bisphenol A)    5
Alternatively, the epoxy resin can be dissolved with epichlorhydrin. The
epoxy resin should pre-  in a solution of the phenolic resin in an organic
ferably contain on. average at least 1.1 epoxide  solvent, without heating
to cause reaction, and groups, most preferably 1.2 to 2.0 epoxide      the
phosphoric acid can be gradually added to the groups, per molecule.
Examples of preferred       mixed resin solution. The reaction mixture is
epoxy resins are those sold under the Trade   10   preferably heated at a
temperature of at least Marks Epikote 1004, Epikote 1007, Dow DER 668
60[err]C, for example 80 to 120[err]C for 0.5 to 10 hours, and Dow DER.
664, although lower molecular        after all the phosphoric acid has been
added, to weight epoxy resins such as Epikote 828 and       effect
condensation of the phenolic resin with the Epikote 1001 can also be used.
EPIKOTE is a       phosphated epoxy resin. Registered Trade Mark.
15      In a further alternative the epoxy resin can be The phosphoric acid
is most conveniently in the  reacted with a controlled amount of phosphoric
form of commercial anhydrous orthophosphoric      acid to introduce acidic
phosphate groups before acid or aqueous phosphoric acid having a concen-
it is reacted with the phenolic resin, but this is not tration of at least
60 per cent, but condensed    preferred. forms of phosphoric acid such as
pyrophosphoric   20  The condensation product of the phenolic resin acid
can be used, as. can phosphoric acid semi-    and epoxy resin comprises
polymer molecules in hydrate [err]                            which a
phenolic resin moiety is bonded to one or The reaction between the phenolic
resin, the     more epoxy resin units. Many ofthe epoxy resin epoxy resin
and the phosphoric acid can be         units contain acidic phosphate
groups formed by carried out in various ways, provided that the   25   the
reaction of epoxy groups with the phosphoric synthetic resin composition
produced is water-    acid, or contain unreacted epoxy groupsif phos-
dispersible. The reaction includes a heating step   phation is to be
carried out in a subsequent at a temperature of at least 50[err]C when the
reaction. . The condensation product may also phenolic resin and epoxy
resin are both present,  contain some unreacted epoxy resin and some so
that sufficient condensation can take place   30   polymer molecules where
phenolic resin moieties between them to render the phenolic resin dis-  .
are joined by epoxy resin units. persible in water through the acidic
phosphate      The amount of the phosphoric acid used is groups formed on
the epoxy resin.                 generally 0.5 to 15 per cent by weight,
based on In one process for making the composition of    the total
synthetic resin in the composition, pro- the invention the phenolic resin
and epoxy resin   35   vided that sufficient phosphoric acid is used to are
reacted under conditions sufficient to con-   render the composition
water-dispersible. The sume substantially all the reactive hydroxyl
use of 2 to 12 per cent by weight of the phos- groups of the phenolic resin
while leaving some   phoric acid is preferred. free epoxy groups for
reaction with phosphoric      Using the above processes, the composition is
acid. The reaction is preferably carried out in a   40   generally produced
in solution in an organic water-miscible organic solvent, for example an
solvent. To form a water-based coating composi- alcohol such as butanol or.
ethanol or an ether  tion according to the invention .a base is prefer-
alcohol (such as 2-ethoxyethanol, 2-methoxy-      ably added to the
reaction product to neutralize at ethanol or 2-butoxyethanol), an ester
such as.    least partially the acidic phosphate groups of the ethyl
acetate, butyl acetate or 2-ethoxyethyl acet-   45   synthetic resin .The
base can, for example, be ate and/or an aromatic hydrocarbon such as
ammonia or an amine and is generally added to xylene or toluene, at a
temperature of 50 to 120[err]C  the reaction product in the form of an
aqueous for 0.5 to 15 hours, preferably 70 to 100[err]C for 1 to  solution.
Tertiary amines are preferred, for 8 hours. The reaction product is reacted
with a   example  triethylamine,  triethanolamine or phosphoric acid to
introduce acidic phosphate   so   dimethylaminoethanol. In a preferred
procedure groups. The reaction between epoxy groups and     the base is
added as a dilute solution in sufficient phosphoric acid is strongly
exothermic and care   water to convert the coating composition to a should
be taken to avoid overheating.             stable dispersion having a
mainly aqueous con- In an alternative process the epoxy resin is    tinuous
phase which can be further diluted with gradually added to a mixture of the
phenolic resin   55   water without loss of dispersion stability. The and
the phosphoric acid so thatthe phenolic resin  amount of base used is
preferably 50 to 130 per acts as a diluent for the epoxy/phosphoric acid
cent of the amount required to neutralize the 



reaction. The phenolic resin is usually in the form  acidic phosphate
groups in the synthetic resin. of a solution in an organic solvent, for
example a     The dispersion formed after addition of base and
water-miscible solvent as described  above,   60   water can be used
directly in a coating composi- although a solventless liquid phenolic resin
can  tion or can be further diluted with the water to the be used. in this
process phosphation of the epoxy  required viscosity. If desired, the
organic solvent groups and condensation of the phenolic resin     used in
the preparation of the synthetic resin can with the epoxy resin can take
place simul-        be wholly or partly removed from the. composi-
taneously, although we prefer to include a heat-   65  tion and recovered.
For example butanol, ethyl .3    7                  0077683
8 Example3                         insoluble phenolic resin or the 96.72 g
of a 67 per cent by weight solution of a  amino resin without heating to
cause reaction, urea formaldehyde resin in a xylene/butanol mix-  that the
phosphoric acid is gradually added to the ture (BE 610 sold by British
Industrial Plastics Ltd)  mixed resin solution, and that the mixture is and
19.56 g of 85 per cent by weight aqueous  5    heated to effect
condensation of the phenolic or phosphoric acid were charged to a reaction
of the  amino resin with the epoxy resin. type used in Example 1. 750 g of
'Epikote 1004'    8. A process according to any of claims 1 to 7, epoxy
resin (equivalent weight per epoxide group  characterised in that the
amount of phosphoric 850-950) was dissolved in 388.8 g of 2-butoxy-   acid
used is 2 to 12 per cent by weight, based on ethanol and this solution was
gradually added to   10  the total synthetic resin in the composition. the
reactor over 4 hours. After all the epoxy resin  9. An aqueous heat-curable
coating composi- had been added, the reaction mixture was heated  tion
comprising an epoxy resin and a phenolic or at 90[err]C for 5 hours.
amino resin, characterised in that the coating The reaction mixture was
cooled and 78.11 g of  composition comprises a film-forming synthetic
dimethylaminoethanol was added and stirred for   15  resin which is the
reaction product of a water- 15 minutes. 1995 g of demineralised water was
insoluble phenolic resin or a water-insoluble then added to produce a
water-based epoxy         amino resin with an epoxy resin and a phosphoric
amino resin lacquer of solids content 25 per cent  acid dispersed in a
mainly aqueous continuous by weight, viscosity 0.05-0.1 Pa.s, pH 6.5-7.5
phase in the presence of a base, the amount of and water:solvent ratio
80:20 by weight     20   phosphoric acid being at least 0.5 per cent by
weight, based on the total synthetic resin in the Claims
composition. 10. An aqueous coating composition according 1. A process for
the preparation 'of a heat-   to claim 9, characterised in that the
synthetic resin curable aqueous coating composition comprising   25
composition defined in claim  9 and another an epoxy resin and a phenolic
or amino resin,     water-dispersible epoxy resin are dispersed
characterised in that the epoxy resin is reacted  together in a mainly
aqueous continuous phase in with a water-insoluble phenolic resin or a
water-  '  the presence of a base. insoluble amino resin and at least 0.5
per cent by  11. A coating composition according to claim weight of a
phosphoric acid, based on the total-  30   10, characterised in that the
other water-dispers- synthetic resin in the composition, the reaction  ible
epoxy resin is an epoxy acrylic reaction including a heating step at a
temperature of at  product. least 50[err]C when the epoxy resin and the
phenolic   12. Use of the aqueous coating composition or amino resin are
both present, and that the     according to any of claims 9 to 11 for
coating a reaction product is dispersed in water in the   35   metal
substrate by applying the coating composi- presence of a base.
tion to the substrate and heating it at 180-240[err]C 2. A process
according to claim 1, characterised  for from 5 seconds to 10 minutes to
effect curing. in that a phenolic resin is used which is a resole prepared
by the reaction of 1 mole of a phenol    Patentansprfche with 1 to 3 moles
of formaldehyde.          40 3. A process according to claim 2,
characterised  1. Verfahren zur Herstellung heisshirtbarer in that at least
part of the phenol is an ortho- or  wassriger  Uberzugszusammensetzungen
aus para-alkyl substituted phenol.                    einem Epoxyharz und
einem Phenol- oder Amino- 4. A process according to claim 2 or claim 3,
harz, dadurch gekennzeichnet, dass man das characterised in that the
phenolic resin is at least   45   Epoxyharz mit einem wasserunloslichen
Phenol- partially etherified.                             harz oder einem
wasserunl6slichen Aminoharz 5. A process according to any of claims 1 to 4,
sowie mindestens 0,5 Gewichtsprozent einer characterised in that the
phenolic or amino resin  Phosphorsaure, bezogen auf das gesamte Kunst- and
the epoxy resin are reacted under conditions  harz in der Zusammensetzung,
zur Reaktion sufficient to consume substantially all the reactive   so
bringt, wobei die Reaktion eine Erhitzungsstufe hydroxyl groups of the
phenolic or amino resins   bei einer Temperatur von mindestens 500C ein- 



while leaving some free epoxy groups, and that   schliesst, wahrend sowohl
das Epoxyharz als the product of this reaction is reacted with the  auch
das Phenol- oder Aminoharz vorhanden phosphoric acid.
sind, und dass man das Reaktionsprodukt in 6. A process according to any of
claims 1 to 4,   55   Gegenwart einer Base in Wasser dispergiert.
characterised in that the epoxy resin is gradually  2. Verfahren nach
Anspruch 1, dadurch gekenn- added to a mixture of the water-insoluble
zeichnet, dass man als Phenolharz ein durch phenolic resin or the
water-insoluble amino resin  Umsetzung von 1 Mol eines Phenols mit 1 bis
and the phosphoric acid and that the resulting    3 Mol Formaldehyd
hergestelltes Resol einsetzt. mixture is heated to cause reaction of the
epoxy   60  3. Verfahren nach Anspruch 2, dadurch gekenn- resin with the
water-insoluble phenolic or amino  zeichnet, dass mindestens ein Teil des
Phenols resin and the phosphoric acid.                    ein ortho- oder
para-alkylsubstituiertes Phenol -ist. 7. A process according to any of
claims 1 to 4,   4. Verfahren nach Anspruch 2 oder 3, dadurch characterised
in that the epoxy resin is dissolved  gekennzeichnet, dass das Phenolharz
mindestens in an organic solvent solution of the water-   65  teilweise
verathert ist. 5    5                  0 077 683                      6
(3) acetate and/or xylene can be removed from the     food and beverage
cans. The weight ratio of coating composition by azeotropic distillation.
amino resin to epoxy resin in the compositions of Coating compositions
according to the inven-    the invention is generally at least 1:20, for
tion formed from phenolic resins are suitable for  example 1:15 to 1:3.
coating metallic substances such as steel, tinplate   5.  Coating
compositions according to the inven- or aluminium, for example paint cans
and cans     tion are preferably applied to the substrate as a for food and
beer or other beverages. They can be  spray but can also be applied by dip
coating, used alone or in' conjunction with one or more    anionic
electro-coating, direct or reverse roller other heat-curable
water-dispersible synthetic    coating, flow coating or rinse coating. The
coating resins. They are particularly suitable for coating    10  is
preferably heated at 180[err]C to 240[err]C for 5 the inside surface of
food cans. One preferred     seconds to 10 minutes to effect curing,
tempera- coating composition comprises an aqueous dis-     tures of
180[err]C to 210[err]C being most preferred. persion of a synthetic resin
composition accord-    The invention is illustrated by the following ing to
the invention and another water-dispersible  Examples:- epoxy resin.
Examples of water-dispersible epoxy   15 resins are epoxy acrylic resins,
such as those                     Example 1 described      in        GB-A-2
059 698,           3500 g of a 40 per cent by weight solution in n- US-A--4
212 781, EP-A-O 006 336  or our           butanol of a water-insoluble
butylated phenol copending   European   Patent  Application
formaldehyde resin of phenol:formaldehyde mo- No. 82303897.1 (published
under No. 71429), or   20 tar ratio 1:2.5 was charged to a reactor equipped
phosphated epoxy resins. The coatings have ex-    with stirrer, reflux
condenser, thermometer and cellent adhesion to tin plate, steel and
aluminium  addition funnel and 400 g of 85 per cent by weight and resist
hydrolysis during pasteurization of     aqueous phosphoric acid was added.
3808 g of canned food and beverages. The synthetic resin     'Epikote 828'
epoxy resin (equivalent weight per compositions of the invention are
particularly   25   epoxide group 180-200) was gradually added useful as a
method of providing phenolic resins   over 1.5 hours. After addition was
complete ,the for such coating compositions in water-dispers-   reacton
mixture was heated at 80[err]C for 3 hours. ible form.
The  product was a phosphated phenolic epoxy The weight ratio of phenolic
resin to epoxy      condensate which could be dispersed in water resin
inthe compositions is preferably 1:20to 2:1.   30   when neutralized with a
base. It was suitable as a Where the compositions are to be mixed with a
phenolic crosslinker for use in a water-based water-dispersible epoxy resin
to produce coating   epoxy resin coating. compositions the phenolic to
epoxy ratio in the     The reaction product was cooled to ambient.
compositions of the invention is generally at least  temperature and
dimethylaminoethanol was ad- 1:5 and preferably at least 1:3, most
preferably   35   ded to 100 per cent neutralization. Water was then 1:2 to
2:1, by weight. Where the compositions are  added to give an overall solids
content of 25 per intended to be used alone as water-dispersible    cent by
weight.The aqueous coating composition epoxy phenolic coatings the weight
ratio of       formed had a viscosity of 0.05-0.1 Pa.s, a pH of phenolic to
epoxy resin is generally 1:20 to 1:3,  6.5 to 7.5 and a water: solvent
ratio of 80:20 by preferably 1:15 to 1:10.                     40   weight.
Amino resins which can be used to prepare compositions according to the
invention are                        Example 2 resins formed by the
reaction of a compound         92.5 g of a 50 per cent by weight solution
in n- containing amine groups, for example urea, a       butaol of a
water-insoluble butylated o-cresol- substituted urea, melamine or
benzoguanamine,   45   phenol-formaldehyde resin of phenols:formal- 



with an aldehyde, for example formaldehyde.        dehyde molar ratio 1:2.5
was mixed with 342.5 g Urea-formaldehyde resins are preferred. At       of
2-butoxy-ethanol in a reactor of the type used least some of the methylol
groups of the amino     in Example 1. 750 g of 'Epikote 1007' epoxy resin
resin are preferably etherified, for example by    (equivalent  weight  per
epoxide. group methyl or butyl groups.                      50   1700-2050)
was added and the mixture was The amino resin, epoxy resin and phosphoric
warmed to dissolve the epoxy resin. 18.9 g of 85 acid can be reacted by any
of the processes        per cent by weight aqueous phosphoric acid was
described above in connection with phenolic        mixed with 50 g of
2-butoxyethanol and added to resins and in similar amounts. That is, an
epoxy  the resin solution over 3 hours. After all the resin can be
gradually added to a mixture of the   55   phosphoric acid had been added,
the reaction amino resin and the phosphoric acid or the amino   mixt re was
heated at 80[err]C for 5 hours. resin and epoxy resin can be condensed and
then     After the reaction mixture had cooled, 33.82 g phosphated or the
epoxy resin can be dissolved in  of dimethylaminoethanol was added
(neutraliza- the amino resin without reaction and then reacted  tion level
100 per cent) and stirred for 15 minutes. after addition of the phosphoric
acid. The syn-   60   1927 g of demineralised water was then added to
thetic resin composition formed can be diluted     produce a water-based
epoxy phenolic lacquer of with water and a base to form a coating composi-
solids content 25 per cent by weight, viscosity tion. Coatings comprising
the reaction product of  0.05-0.15 Pa.s, pH 6.5-7.5 and water:solvent an
epoxy resin and an amino resin may be used      ratio 80:20 by weight. for
coating metal articles such as the exterior of   65 4    7
0 077 683                      8 Example 3
insoluble phenolic resin or the water-insoluble 96.72 g of a 67 per cent by
weight solution of a  amino resin without heating to cause reaction, urea
formaldehyde resin in a xylene/butanol mix-  that the phosphoric acid is
gradually added to the ture (BE 610 sold by British Industrial Plastics
Ltd)  mixed resin solution, and that the mixture is and 19.56 g of 85 per
cent by weight aqueous    5    heated to effect condensation of the
phenolic or phosphoric acid were charged to a reaction of the  amino resin
with the epoxy resin. type used in Example 1. 750 g of 'Epikote 1004'
8. A process according to any of claims 1 to 7, epoxyresin (equivalent
weight per epoxide group   characterised in that the amount of phosphoric
850-950) was dissolved in 388.8 g of 2-butoxy-    acid used is 2 to 12 per
cent by weight, based on ethanol and this solution was gradually added to
10  the total synthetic resin in the composition. the reactor over 4 hours.
After all the epoxy resin  9. An aqueous heat-curable coating composi- had
been added, the reaction mixture was heated   tion comprising an epoxy
resin and a phenolic or at 90[err]C for 5 hours.
amino resin, characterised in that the coating The reaction mixture was
cooled and 78.11 g of  composition comprises a film-forming synthetic
dimethylaminoethanol was added and stirred for   15   resin which is the
reaction product of a water- 15 minutes. 1995 g of demineralised water was
insoluble phenolic resin or a water-insoluble then added to produce a
water-based epoxy         amino resin with an epoxy resin and a phosphoric
amino resin lacquer of solids content 25 per cent  acid dispersed in a
mainly aqueous continuous by weight, viscosity 0.05-0.1 Pa.s, pH 6.5-7.5
phase in the presence of a base, the amount of and water:solvent ratio
80:20 by weight.    20   phosphoric acid being at least 0.5 per cent by
weight, based on the total synthetic resin in the Claims
composition. 10. An aqueous coating composition according 1. A process for
the preparation of a heat-     to claim 9, characterised in that the
synthetic resin curable aqueous coating composition comprising   25
composition defined in claim  9 and another an epoxy resin and a phenolic
or amino resin,     water-dispersible epoxy resin are dispersed
characterised in that the epoxy resin is reacted  together in a mainly
aqueous continuous phase in with a water-insoluble phenolic resin or a
water-  the presence of a base. insoluble amino resin and at least 0.5 per
cent by  11. A coating composition according to claim weight of a
phosphoric acid, based on the total   30   10, characterised in that the
other water-dispers- synthetic resin in the composition, the reaction  ible
epoxy resin is an epoxy acrylic reaction including a heating step at a
temperature of at   product. least 50[err]C when the epoxy resin and the
phenolic    12. Use of the aqueous coating composition or amino resin are
both present, and that the     according to any of claims 9 to 11 for
coating a reaction product is dispersed in water in the   35   metal
substrate by applying the coating composi- presence of a base.
tion to the substrate and heating it at 180-240[err]C 2. A process
according to claim 1, characterised  for from 5 seconds to 10 minutes to
effect curing. in that a phenolic resin is used which is a resole prepared
by the reaction of 1 mole of a phenol    Patentansprfiche 



with 1 to 3 moles of formaldehyde.          40 3. A process according to
claim 2, characterised  1. Verfahren zur Herstellung heisshartbarer in that
at least part of the phenol is an ortho- or  wissriger
Uberzugszusammensetzungen  aus para-alkyl substituted phenol.
einem Epoxyharz und einem Phenol- oder Amino- 4. A process according to
claim 2 or claim 3,   harz, dadurch gekennzeichnet, dass man das
characterised in that the phenolic resin is at least   45   Epoxyharz mit
einem wasserunl8slichen Phenol- partially etherified.
harz oder einem wasserunloslichen Aminoharz 5. A process according to any
of claims 1 to 4,  sowie mindestens 0,5 Gewichtsprozent einer characterised
in that the phenolic or amino resin  Phosphorsiure, bezogen auf das gesamte
Kunst- and the epoxy resin are reacted under conditions  harz in der
Zusammensetzung, zur Reaktion sufficient to consume substantially all the
reactive   so   bringt, wobei die Reaktion eine Erhitzungsstufe hydroxyl
groups of the phenolic or amino resins   bei einer Temperatur von
mindestens 50*C ein- while leaving some free epoxy groups, and that
schliesst. wihrend sowohl das Epoxyharz als the product of this reaction is
reacted with the  auch das Phenol- oder Aminoharz vorhanden phosphoric
acid.                                  sind, und dass man das
Reaktionsprodukt in 6. A process according to any of claims 1 to 4,   55
Gegenwart einer Base in Wasser dispergiert. characterised in that the epoxy
resin is gradually  2. Verfahren nach Anspruch 1, dadurch gekenn- added to
a mixture of the water-insoluble         zeichnet, dass man als Phenolharz
ein durch phenolic resin or the water-insoluble amino resin  Umsetzung von
1 Mol eines Phenols mit 1 bis and the phosphoric acid and that the
resulting    3 Mol Formaldehyd hergestelltes Resol einsetzt. mixture is
heated to cause reaction of the epoxy   60  3. Verfahren nach Anspruch 2,
dadurch gekenn- resin with the water-insoluble phenolic or amino  zeichnet,
dass mindestens ein Teil des Phenols resin and the phosphoric acid.
ein ortho- oder para-alkylsubstituiertes Phenol ist. 7. A process according
to any of claims 1 to 4,   4. Verfahren nach Anspruch 2 oder 3, dadurch
characterised in that the epoxy resin is dissolved  gekennzeichnet, dass
das Phenolharz mindestens in an organic solvent solution of the water-   65
teilweise verathert ist. 5    9                  0 077 683
10to 5. Verfahren nach einem der Anspruche 1 bis 4,  Revendications dadurch
gekennzeichnet, dass man das Phenol- Li/  odor Aminoharz und das Epoxyharz
unter solchen      1. Un proced6 de pr6paration d'une composi- Bedingungen
zur Reaktion bringt,. dass im        tion de revetement aqueuse
thermodurcissable wesentlichen semtliche reaktionsfihige fydroxyl-    5
comprenant une r6sine epoxy et une resine phe- gruppen des Phenol- odor
Aminoharzes ver-         nolique ou une resine aminique caracterisee-on ce
braucht werden, wihrend einig' freie Epoxy-       que l'on fait r~agir une
resine 4poxy avec une gruppen verbleiben, und dass man das Produkt
resine ph6nolique insoluble dans l'eau ou une dieser Reaktion mit der
Phosphorsiure umsetzt.    resine aminique insoluble dans 1'eau et au moins
6. Verfahren nach einem der Anspruche 1. bis 4,   io   0.5 pour cent en
poids d'un acide phosphorique, dadurch gekennzoichnet, dass man das Epoxy-
Apar rapport  l a totalite de la r6esine synthetique harz allmihlich einem
Gemisch des wasserun-       dans la composition, la r6action incluant une
I Ioslichen Phenolharzes oder wasserunloslichen     etape de chauffags a
une temperature d'au moins Aminoharzes und der Phosphorsaure zusetzt und
500C lorsque la resine epoxy et la resine phenoli- das so entstandene
Gemisch erhitzt, um esine    5   quo ou aminique sont toutes deux presentes
et Reaktion des Epoxyharzes mit dem' wasserun-       quo le produit de
reaction est disperse dans l'eau loslichen Phenol- oder Aminoharz und der
en presence d'une base. Phosphorsiure einzuleiten.
2. Un procede selon la revendication 1, caracte- 7. Verfahren nach einem
der Anspruche 1 bis 4,  rise en ce que l'on se sert d'une resine phenolique
dadurch gekennzeichnot, dass man das Epoxy-   20   qui est un Resol prepare
par la, reaction d'une harz 'in einer Losung des wasserunl6slichen
mole d'un phenol avec-1 3 moiesdeformalde- Phenolharzes oder
wasserunl6slichen Amino-        hyde. harzes in einem organischen
L8sungsmittel ohne      3. Un procede selon la revendication 2, caracte-  '
reaktionseinleitendes  Erhitzen  auflost,  die   rise en ce qu'au moins une
part'e du phenol est Phosphorsaure allmahlich der vermischten Harz.   25
un phenol substitue par un alkyIe en ortho ou en losung zusetzt und das
Gemisch erhitzt, um Kon-'  para.                -     I densation des
Phenol- oder Aminoharzes mit dem     4. Un procede selon la reven ication
2"ou la Epoxyharz zu bewirken.                           revendication 3,
caractiris6 en ,e quo la. resnne 8. Verfahren nach einem der AnsprOche 1
bis 7,  phenolique estau moins partiell lment 6therifi6e. dadurch
gokennzeichnet,' dass die Menge der   30    5 Un procede selon l'une
uelconque des . eingesetzten Phosphorsaure 2 bis 12 Gewichts-
revendications 1 3 4, caracterise n ce que Ion fait prozent, bezogen auf
das gesamte Kunstharz in    reagir la resine phenolique ou la resine
aminiquej der Zusammensetzung, betrigt.                     et la resine-
epoxy dans des conditions suffisantes 



9. Wissrige heisshirtbare Llberzugszusammen-    pour consommer sensiblement
tous les groupes* setzung aus einem Epoxyhard und einem Phenol-   3s
hydroxyles reactifs des rdsines lphenoliques ou  K oder Aminoharz, dadurch
gekennzsichnet, dass      aminiques tout en 'laissant qLelques groupes die
Oberzugszusammensetzung aus einem film-     - epoxy libres, et que !'on
fait reagir le produit de bildenden  Kunstharz  besteht, welches das     -
cette reaction avec l'acide phospiorique.           r Reaktionsprodukt
sines   wasserunl~slichen         6. Un procede selon l'une qluelconque des
Phenolharzes oder wasserunloslichen Amino-   4a   revendications 1 A 4,
caracterise en ce que l'on hanres mit einem Epoxyharz und diner in oiner
ajoute petit a petit la resine epoxy a un melange vorwiegend wissrigen
kontinuierlichen Phase di-   de la resine phenolique insoluble dans l'eau
ou de spergierten Phosphorsaure in Gegenwart oiner     la resine aminique
insoluble dans l'eau et de Base darstellt, wobei die Menge Phosphorsiure
I'acide phosphorique et quo l'op chauffe le me- mindestens 0,5
Gewichtsprozent, bezogen auf   45.  lange resultant pour entralner la
r6action de la das gesamte Kunstharz in der Zusammensetzung,     resine
Apoxy avec la rosino phenolique ou amini- betrigt.
que insoluble dans l'eau et lacide phosphorique. 10. Wissrige
Oberzugszusammensetzung nach         7. Un procede selon l'une quelconque
des Anspruch 9, dadurch gekennzeichnet, dass die in   revendications 1 A 4
caracterise en ce quo i'on Anspruch  9  definierte  Kunstharzzusammen-   50
dissout la resine epoxy dans une solution, dans   l setzung und sin
weiteres wasserdispergierbares    un solvant organique, de la resine
phenolique Epoxyharz zusammen in diner vorwiegend wass-     insoluble dans
l'eau ou de la resine aminique rigen kontinuierlichen Phase in Gegenwart
einer  insoluble dans l'eau, sans chauffer pour entrainer Base dispergiert
werden.                          une reaction, en ce que l'on ajoute petit
a petit 11. Oberzugszusammensetzung nach Anspruch   ss  l'acide
phosphorique a la solution de resines 10, dadurch gekennzeichnet, dass dus
weitere      melangees, et que l'on chauffe le melange pour
wasserdispergierbare Epoxyharz sin Epoxy-acryl-   - raliser la condensation
de la r~sine phenolique reaktionsprodukt ist.
ou aminique avec ia risine epoxy. 12. Verwendung der wassrigen Oberzugs-
8. Un procede selon l'une quelconque des zusammensetzung nach einem der
Anspruche 9   6o   revendications 1 A 7, caracterise en ce quo la bis 11
zur Beschichtung eines Metallsubstrats     quantite d'acide phosphorique
utilisde est de 2 a durch  Aufbringen  der UbOezugszusammen-          12
pour cent en poids, par rapport a la totalite de setzung auf das Substrat
und Erhitzen auf         la resine synthetique dans la composition.
180-240T fur 5 Sekunden bis 10 Minuten, um          9. Uno composition de
revitement aqueuse Hirtung zu bewirken.                         65
thermodurcissableocomprenant une resine epoxy 6 1 -111 mil Hill -i  il  l
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12              '         k et une resine phenolique ou aminique, caracte-
revendication 9 et une autre r6sine 6poxy disper- Frise en ce qua la
composition de revetement      see dans l'eau sont dispersees ensemble dans
comprend une resine synthitique filmogene qui     une phase continue
principalement aqueuse. en 9   -   est le produit de r6action d'une resine
ph6nolique  presence d'une base. insoluble dans I1eau ou d'une rMaine
aminique    5  11. Une composition de revetement selon la insoluble dans
l'eau avec une resine epoxy et un  revendication 10, caracterisee en ce que
l'autre acide phosphorique disperse dans une phase        r6sine epoxy
dispersee dans l'eau est un produit continue principalement aqueuse, en
presence      de rdaction epoxyacrylique. d'une base, la quantite d'acide
phosphorique        12. Emploi de la composition de revetement etant d'au
moins 0,5 pour cent en poids, par.  to   aqueuse selon l'une quelconque des
revendica-- rapport A la totalit6 de la resine synth6tique dans  tions 9 A
1 t pour revetir un substrat metallique en Ia composition..
appliquant la composition de revAtement au 10. Une composition de
revitement aqueuse       substrat et en la chauffant A 180-240C pendant
selon la revendication 9, caract6ris6een ce qua la  une durde comprise
entre 5 secondes et 10 composition de r6sine synthetique dhlinie A la   is
minutes pour effectuer le durcissement. 20 25 45 55 :                     '
.      ,                 ,                :~~~~~6    


