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Description 

Background of the Invention 
This invention relates to coating compositions based on a water-borne reaction product of carboxyl-

5 functional polymers, an epoxide, and a tertiary amine, J:iaving general utility in coating metallic substrates. 
It is more particularly directed to coating compositions useful as can coatings. Similar compositions are 
described in US-A--4 247 439. 

Coatings of the prior art are often dissolved or dispersed in organic solvents. Among commonly 
utilized thermosetting compositions are those based on epoxy resins crosslinked with nitrogen resins, 

to usually in an acid catalyzed process. 
Aqueous epoxy-acrylic-amine coating compositions of other investigators are less stable than desired 

or lack advantages of the present invention, especially for applications to steel cans including tin-plated 
steel cans. 

16 Summary of the Invention 
According to the present invention, there is provided a water-borne coating composition consisting 

essentially of liquid carrier and a second reaction product made by blending a second carboxyl-functional 
polymer with a first reaction product, characterized by said first reaction product being the product of the 
reaction in an organic media of: 

20 (A) 50-90%, based on the weight Q.f.(A) plus (B), preferably 65-90%, most preferably about 78%, of 
an epoxy resin containing, on the aver,age, about H to 2, preferably about 2, terminal 1,2-epoxy groups per 
molecule and having an epoxy equivalent weight of 750-SOOO, preferably about 1500--4000, most 
preferably about 3000; 

(B) a first carboxyl-functional polymer in an amount sufficient to provide at least 1.25, preferably at 
25 least about 1.75, and not more than 6.0, equivalents of carboxyl groups, when the source of the carboxyl 

group is a mono-protic acid, and at least 2.0 equivalents of carboxyl groups, when the source of such 
groups is a diprotic acid, per equivalent of 1,2-epoxy groups in the epoxy resin of (A), said polymer having a 
weight average molecular weight {determined by light scattering) of 10,000-160,000, preferably about 
10,000-S0,000, most preferably about 13,000-18,000,.and an acid number of 100-500, preferably about. 

30 150-350, most preferably about 300; and . · 
(C) ,at least 1.25, preferably at least abou·t 1. 75, niost preferably about 3.0, equivalents, preferably as an 

aqueo1o1s solution, of a tertiary amine per equivalent of 1,2-epoxy groups in the epoxy resin of (A), said 
tertiary amine being selected from the group consisting of R,R2R3N, pyridine, N-methyl pyrrole, N-methyl 
piperidine, N-methyl pyrrolidine, N-methyl morpholine, and mixtures thereof and wherein R, and R2 are 

35 substituted or unsubstituted mo·novaient alkyl groups containing one or two carbon atoms in the alkyl 
portion and R3 is a substituted or unsubstituted monovalent alkyl group containing 1-4 carbon atoms, 
preferably dimethyl ethanol amine; and 

(0) optionally, 10-90% of the amount required for stoichiometric reaction with the carboxyl-functional 
polymer of (B) of at least one primary, secondary or tertiary amine or monofunctional quarternary 

40 ammonium hydroxide; and 
wherein for increasing ratios of carboxyl groups to 1,2-epoxy groups, the amount of amine is increased to 
keep the carboxyl-functional polymer water dispersible; 

{E) said second carboxyl-fulictional polymer being blended in an amount of 5 to 200 parts by weight 
per 100 parts by weight of {A) plus (B) and having a weight average molecular weight (determined by light 

45 scattering) of about 10,000-160,000 and an acid number of 50-500, said acid number being at least 50 
units different than the acid number of said first carboxyl-functional polymer: 
said second reaction product containing not less than 30% by weight of epoxy resin (A) based on the total 
of (A), (B) and (E). 

Preferably the first carboxyl-functional polymer has an acid number of at least 100 units higher than 
so that of said second carboxyl-functional polymer. The second carboxyl-functional polymer (E) can be 

neutralized with an amine before it is blended with the first reaction product. Preferably the first reaction 
product is prepared in organic solvents using an aqueous solution of tertiary amine (C), the the second 
carboxyl-functional polymer (E) is blended with the first reaction product, and then the combined reaction 
product is inverted into water by blending with water in sufficient quantity so that the continuous phase is· 

55 aqueous. 
Preferably, components (A), (8), (C) and (E) are capable of forming hydrogel structures with 

components (A), (8), (C) and (E) comprising about 0.1-50% of the coating composition and the remainder 
comprising ·water and, optionally, organic liquid(s) in a volume ratio of from 70:30 to all water, sometimes 
preferably 80:20. (Percentages, proportions and ratios herein are by weight except where indicated 

60 otherwise.) 
Preferably the first carboxyl-functional polymer is present in an amount sufficient to provide at least 

1.75 equivalents of carboxyl groups, when the source of the carboxyl groups is a monoprotic acid, and at 
least 2.5 equivalents of carboxyl groups, when the source of such groups is a diprotic acid, per equivalent 
of 1,2-epoxy groups in the epoxy resin. Also preferably, the source of the carboxyl groups is a mono-protic 

65 acid and the first carboxyl-functional. polymer is present in an amount sufficent to provide 1.5-2.5 
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equivalents of carboxyl groups per equivalent of 1,2-epoxy groups and the tertiary amine of (C) is present 
in the amourit of 2.0-2.5 equivalents per equivalent of 1,2-epoxy groups. 

The water-borne coating composition can be crosslinked without the addition of a crosslinking agent 
or, optionally, it can contain crosslinkiiig agents such as a nitrog~n resin or a phenolic resin, as well as 

5 additives commonly utilized in coating compositions such as pigments, fillers, UV absorbers and the like. 
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In further preferred embodiments of the invention: 
The first carboxyl-functional polymer is present in an amount sufficient to provide not more than 6.0 

equivalents of carboxyl groups per equivalent of 1,2-epoxy groups in the epoxy resin. 
The epoxy. resin has an· epoxy equivalent weight of 1-50D-4000. 
The first and second carboxyl-functional polymers are polymers of the same monomers or different 

monomers, including at least one a,'3-ethylenically unsaturated monomer and at least one a,13-
ethylenically unsaturated acid. . . 

The a,(3-ethylenically unsaturated acid is represented by the structures: 

R 
I 

CH2 = C - COOH 

or 

=C 

/COCH 

""R~COOH 

··wherein R is hydrogen or an alkyl radical of 1-6 carbon atoms, R, and R2 are hydrogen, an alkyl radical of 
·. · 45 1-8 carbon atoms, halogen; cycloalkyl of 3-7 carbon atoms or phenyl, and R3 is an alkylene radical of1-6 

carbon atoms; or half~esters thereof with alkanols of 1-8 carbon atoms. 
The a,13-ethylenically unsaturated acid is selected from the group consisting of acylic acid, math-

; acrylic acid, and itaconic acid. · · · ·. .. . .. · · ·. 
The first carboxyf-functional polymer has an acid number of 15--350 and said second carboxyl-

50.. functional polymer has an acid number of 50-.150: · · ·. · . . 
The Oi13-ethylenically un~aturated monomer is at least one selected from the group consisting of 

55 
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65 where R, R,, R2 and R3 are hydrogen or an alkyl radic~I of 1-5 carbon at~ms; 
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where R and R1 are hydrogen, an alkyl radical of 1_;.18 carbon 'atoms, tolyl, benzyl or phenyl, and R2 is 
10 hydrogen or methyl; ·' · · · ' · · · · - · 

(c) esters of acrylic acid, methac,.Ylic-acid or'mixtures thereof with alkanols of 1-16 carbon atoms; 
(d) a mixture of up to 20% of said po!ymer, of hydroxyalkyl (meth)acr'ylate with at least one of (a), (b) 

and (c); and .. ,. · · · · · 
(e) a mixture of up to 20% of said polymer of (meth)acrylamide or N-alkoxymethyl (meth)acrylamide 

15 with at least one of (a), (b) and (c). 
The a.~-ethylenically unsaturated acid is selected from the group consisting of acrylic acid, meth­

acrylic acid and itaconic acid. 
The tertiary amine of (C) R1R2R3N is selected from-the group consisting of trimethyl amine, dimethyl 

ethanol amine, methyl diethanol amine, diethyl methyl amine, ethyl methyl ethanol amine, dimethyl benzyl 
20 amine, dimethyl propyl amine, dimethyl ethyl amine, dimethyl 3-hydroxy-1-propyl amine, dimethyl 2-

hydroxy-1-propyl amine, dimethyl 1-hydroxy~2-propyl amine, and mixtures thereof. 
The tertiary amine of (C) is _dimethyl ethanol amine. . . 
The composition of the invention preferably consists essentially of liquid carrier and a second reaction 

product made by blending a second carboxy-functional polymer with a first reaction product of: · 
25 (A)· 65-90% by weight, based on the weight of (A) plus (8), of an epoxy resin containing, on the 

average, two terminal 1,2-epoxy groups per molecule and having and epoxy equivalent weight of about 
1500-4000; 

(8) a first carboxyl-functional polymer in an amount sufficient to provide at least abot 1.75 equivalents 
of carboxyl groups, when the source of the carboxyl group is a mono-protic acid, and at least 2.0. 

ao equivalents of carboxyl groups, when the source of such groups is a diprotic acid, per equivalent of 1,2-
epoxy groups in the epoxy resin, said polymer having a weight average molecular weight (determined by 
light scattering) of about 10000-SQOOO and an acid number of about 15o-350; 

(C) an aqueous solution of at least about 1.75 equivalents of a tertiary amine per equivalent of 1,2-
epoxy groups in the epoxy resin, said tertiary amine being selected from the group consisting of R1R2R3N, 

35 pyridine, N-methylpyrrole, N-methyl piperidine, N-methyl pyrrolidine, N-methyl morpholine, and mixtures 
thereof and wherein R1 and R2 are substituted or unsubstituted monovalent alkyl groups containing one or 
two carbon atoms in the al~I portion and R3 is a substituted or unsubstituted monovalent alkyl group 
containing 1--4 carbon atoms; 

(0) optionally, 10-90% of the amount required for stoichiometric reaction with the carboxyl-functional 
40• polymer of (8) of at least one primary, secondary or tertiary amine or monofunctional quarternary 

ammonium hydroxide; 
wherein for increasing ratios of carboxyl groups to 1,2-epoxy groups, the amount of amine is increased to 
keep the carboxyl-functional polymer water dispersible; 

(E) said second carboxyl-functional polymer being blended in an amount of 5 to 200 parts by weight 
45 per 100 parts by weight of (A) plus (8) and having a weight average molecular.weight (determined by light 

scattering) of about 10,000-160,000 and an acid number of S0-500, said acid number being at least 50 
first carboxyl-functional polymer, 
said second reaction product containing not less than 30% by weight of epoxy resin (A) based on the total 
of (A), (B) and (E). 

so The components (A), (B), (C), (0) and (E) comprise about .0.1.....,.50% by weight of the coating 
composition and the rernainderJs comprised· of the liquid carrier which is water and, optionally, organic 
liquid in a volume ratio of from 70:30 to all water. 

The liquid carrier is water and organic liquid in a volume ratio of about 80:20. 
The composition additionally contains crosslinking agent which is at least one of a phenol 

65 formaldehyde resin and a nitrogen resin or diethoxytetramethoxymethylmelamine. 
The invention also comprises an article coated with a cured coating based on the composition of the 

invention which may additionally contain a nitrogen resin crosslinking agent. 
In coating compositions of the invention, components (A), (B), (C) and (E). are capable of forming a 

hydrogel structure. · -
60 In method of making the composition of the. invention 

a first reaction mixture is mai:fe by dissolving the epoxy resin of (A) and the first carboxyl-functional 
polymer of (8) in an organic liquid, .. · 

then the tertiary amine of (C) is added to the first reaction mixture, to make a second solution, 
then a third reaction mixture is made by adding a second carboxyl-functional polymer of (E) to said 

65 second reaction mixture, · 
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then water is mixed with the third reaction mixture, if needed, to achieve a volume ratio of wat~r to 
organic liquid between 70:30 and 90:10. . . 

· In a method of .making the composition of the invention 
a first reaction mixture is made by dissolving the epoxy resin of (A) and the first carboxyl-functional 

s polymer of (8) in an organic liquid, · . 
then the tertiary amine of (C) is added to the first reaction mixture to make a second solution, 
then water is mixed with the second reaction mixture, 
then a third reaction mixture is made by adding a second carboxYl-functional polymer of (C) to said 

second reaction mixture, · · 
70 then water is mixed with the third reaction mixture, if needed, to achieve a volume ratio of water to 

organic liquid betWeen 70:30 and 90:10. 
In a method of making the composition of the invention 
a first solution is made by dissolving the epoxy resin of (A) in an organic liquid, 
then the tertiary amine of (C) is add.ed to the first solution to form a polymeric quarternary ammonium , 

15 hydroxide in an organic liquid, · 
then the carboxyl-functional polymer of (B), dissolved in an organic liquid, is mixed with the polymeric 

quarternari amm~miuril hydroxide with agitation to form a second solution, 
· then water is mixed with the second reaction mixture, . 

then a third reaction mixture is made by adding a second carboxyl-functional polymer of {E) to said 
20 second reaction tnixture, ' 

then water is mixed with the second solution, if needed, to achieve a weight ratio of water to organic 
liquid between 70:30 aryd 90:10. . 

In such methods, the carboxyl-functional polymer of (B) is pre-reacted to 10-90% of stoichiometry 
with at least one primary, secondary or tertiary amine or monofunctional quarternary ammonium 

.25 hydroxide (D) before being mixed with the polymeric quarternary ammonium hydroxide. 
In a method of making the composition of the invention 
a first solution is made by dissolving the carboxyl-furictional polymer of (B) in an organic liquid, 
then an aqueous solution of a tertiary ai:nine of (C) is mixed with the first solution to form a second 

solution, · · · 
ao then the epoxy resin of (A) is mixed with the second solution to to.rm a third solution, 

then a third reactian. mixture is made by adding a second caboxyl~functional polymer of (E) to said 
second reaction mixture~ , ·. . 

then water is mixed with the third solution, if needed, to achieve a volume ratio of water to organic 
liquid between 70:30 and 90:10. 

35 In a method of making the composition of the invention 
a -first solution is made by dissolving the carboxyl-functional polymer of (8) in. an organic liquid, 
then an aqueous solution of a tertiary amine of (C) is mixed with the first solution to form a second 

solution, . . 
then the epoxy resin of {A) is mixed with the second solution to form a .third solution, 

40 . then water is mixed with the second reaction r:nixture, 
.then a third reaction mixture is made by adding a second carboxyl-functional polymer of (E) to said 

second reaction mixture, . 
then water is mixed with the third solution, if needed, to achieve a volume ratio of water to organic 

liquid between 70:30 and 90:10. . .· .· · .. 
46 · In methods of the invention, the resulting mixture of (A), (Bl and (C) is heated between 50° and 95°C,. 

so 

preferably between 70"C and BO"C, to react {A), {B) and (C). 
Also, in the method of the invention the mixed ingredients are allowed to react to produce a reaction 

product and then at least one primary, secondary or tertiary amine or monofunctional quarternary 
ammonium hydroxide of (D) is mixed with the reaction product. 

. . . : 

Description of the Invention . , . . . .. . 
The preferred water-borne coating composition of the invention is a solution or dispersion of the 

reaction produ.cts of an epoxy .resin,. a tertiary amine, and two carboxyl,functional polymers. By mixing 
55 these components in a defined manner anq .utilizing. aqueou~ solutions of specific tertiary amines such as 

dimethyl ethanol amine, a stable, water soluble or dispersible salt of a polymeric quarternary ammonium 
hydroxide and at least two carboxyl-functional polymers results which can be crosslinkled without the 
additional of external crosslinking agents. The optional addition of ·external crosslinkling agents, such as 
phenolic or nitrogen resins, also affords a crosslinkable solution or dispersion which is stable at room 

60 temperature. Both composition~, the salt and the solution or dispersion containing an external crosslinking 
agent, are infinitely dilutable with water. 

Whether the coating composition is a solution or a dispersion is largely dependent on the nature of the 
particular amine used, the stoichiometry of the system, and the epoxy equivalent weight. Even when the 
composition is opaque some of the resinous components may be dissolved, and when the composition 

66 appears to be a clear solution it is possible thatsmall amounts of the components are in a dispersed state. 

5 



•' 

@ 0 105 293 ' 
For sak~ _of simplicity, hereafter the term "dispersion" will be used to denote the water~t>Orne coating V 
compos1t1on. · 

The dispersion, with or without an externai"_cr0sslinkling agent, as prepared, usually has a pH of about 
7~ and a non~olatile content of up to 50%. Upon drying, a har_d, solvent-resistant film having excellent 

5 resistance to acids, bases, hot water, and_ detergent results. · 

10 

16 

20 

Preparation of First Reaction Product . . 
The low molecular weight epoxy resins to be utiiized in the ·present invention are commonly known in 

the art. One class of such resins has the generalized formula . 

wherein R is an alkylene group of 1--4 carbon atoms and n is an integer from 1-12. The epoxy resins 
utilized in this invention contain an average of at least about one and a half and up to two terminal 1,2-
epoxy groups per molecule and are in the epoxy equivalent weight range of 750-SOOO, preferably 

25 1500--4000. They can' also contain substituted aromatic rings.·· 
One such preferred epoxy resin is "Epon 1004''where R is isopropylidene, the average value of n is 5, 

having an epoxy equivalent weight of 875-:-1025, with an average of about 950 ± 50. The ·epoxy equivalent 
weight is defined as the grams of resin containing 1 gram-equivalent of epoxide as measured by 
ASTM-0-1652. The coating composition containing "Epon 1004" affords a glossy, flexible, chemically-

30 resistant fihit; Another preferred epo,(y resin is "Epon 1007" where R is isopropylidene, the average value 
of n is 11, having an epoxy equivalent weight of 2ooo.;-2500; with an average of about 2175 ± 50. The 
coating composition containing "Epon 1007" affords glossy, tough, flexible films upon cure. Another 
pre~erred epoxy is an analog of "Epon 1009" with an average epoxy equivalent weight of 3000 made by 
chain extending "Epon 829" (EW 195) with bisphenol A. The Epon products are made by Shell Chemical 

35 Company. 
The quantity of the epoxy resin to be utilized in the coating composition of this invention· is determined 

in relation to the amount of carboxyl-functional polymer and the relative amounts are dependent on the 
end use application of the coating but there must be at least 50%, preferably in the range of 65-90%, of 
epoxy resin present. There must be, furthermore, at least 1.25, preferably at least 1. 75, and most preferably 

40 about 4.6, equivalents of carboxyl groups per equivalent of 1,2-epoxy groups in the epoxy resin. This 
minimum equivalent requirement is valid for those carboXyl-funt:tional polymers -which contain mono­
protic acids derived from alpha, beta-ethylenically unsaturated acid monomers such as acrylic acid, 
methacrylic acid, monoesters of alkanols 'having 14 carbon atoms with diacids, such as maleic acid, 
·itaconic acid, fumaric acid, mesacor:iic acid, citraconic acid and the like, and mixtures thereof. For those 

45 carbonyl-functional polymers which· contain diproti~ acids derived from 'diacids such as maleic acid, 
itaconic acid, fumaric acid, mesaconic acid, citraconic acid, and mixtures thereof, the minimum 
requirement is 2.0 equivalents~ preferably at least 2.5 equivalents, of carboxyl group per 1,2-epoxy groups . 

. Usually, no more than 10.0, and preferably no more than 6.0, equivalents of carboxyl groups, per 
equivalent of 1,2-epoxy groups, will be present. 

60 The carboxyl-functional polymers utilized in this invention are prepared by conventional free radical 
polymerization techniques from at least one ethylenically unsaturated monomer and at least one 
ethylenically unsaturated acid monomer. The choice of the alpha,beta-unsaturated monomer(s) is dictated 
by the intended end use of the coating composition and· is practically unlimited. A variety of acid 
monomers can be used; their selecti·on is dependent ori the desired final polymer properties. 

55 This acid monomer can be· an ethylenically unsaturated acid, mono-protic or diprotic, anhydride or 
monoester or a dibasic acid, which is oopolymerizable with the other monomer(s) used to prepare the 
polymer. 

Illustrative monobasic acids are those represented by the structure 

where R is hydrogen or an alkyl radical of1-6 carbon atoms. 
ss Suitable dibasic acids are those represented by the formula 
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HOOC" /~ 
. c = c 

R/ "COOH 
1 

or 

R2 /COOH. " .. C=C 

. R / ·. "'~-CO~H 
. 1 . "3 

@ 
' . 

where R1 and R2 are hydrogen, an alkyl ·radical of 1-8 carbon atoms, halogen, cycloalkyl of 3-7 carbon 
atoms or phenyl, and R3 is an alkylene radical of 1-6 carbon atoms. Half-esters of these acids with alkanols 
of 1-8 carbon atoms are also suitable • 

. The most preferred acid.monomers·are acrylic acid, methacrylic acid, and itaconic acid. 
30 The acid number of the polymers is 100-500, which corresponds to concentrations of about 10-77% 

of the acid monomers by weight of the polymer. The acid number is the number of miligrams of potassium 
hydroxide required to neutralize one.gram of the.polymer. For purposes of illustration, an acid number of 
100 corresponds.to.the presence in the polymer of either 12.8% acrylic acid, 15.3% of methacrylic acid, 
i1".5% of itaconic acid; or 10.3%" of maleic or fumaric acid. An acid number of 500 corresponds to 64% of 

36 acrylic acid, 76.5% of methacrylic acid, 57.5% of itaconic acid, or 51.5% of maleic or ·fumaric acid in the 
polymer. Preferred acid number values are 150-350. · 

40. 

45 . 

. 50 

55 

80 

65 

Vinyl aromatic monomers are commonly .utilized to be copolymerized with the acid mo homers. They 
are represented by the structure: 

. wherein R, R1, R2, and R3 are hydrogen or an alkyl radical ~f 1-5 carbon atoms. Illustrative of th~se 
monomers are styrene, a-methyl styrene, vinyl toluene, and the like. The best polymers, in terms of final 
film properties, are those in which this type of monomer is st'irene. The vinyl aromatic monomers can be 
present from O-SO% of the carboxyl-functional polymer, preferably from 40-80%, most preferably from 
4o-:-70%, and specifically at c.oncentrations of about 42, 53, and 66%. For some purposes 1o-45% may be 
preferred and, il'l &ome applications, the polymer containes no such monomer. 

Other commonly utilized monomers are the a,~-unsaturated nitrites represented by the structure: 

R R2 . 

"' I C = C.- CN 

"/ .Rt · .. 
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·. 'where R and R, are hydrogen, an alkyl radical of 1-18 carbon atoms, tolyl, benzyl or. phenyl, and R2 is 
hydrogen or methyl. Most commonly utiHzed are acrylonitrile and methacrylonitrile. The nitrile monomer 
can be present from o-40% based on the carboxyl-functional polymer. The polymers preferably. contain 
1o-30% and more preferably 18-22% of the polymer, of the nitrite monomer. For certain purposeslt may 

5 be desirable to use 5-10% of the nitrile monomer and in some cases no such monomer is included in the 
polymers. 

Other suitable monomers are esters of acrylic acid, methacrylic acid or mixtures thereof with C1-C16 
alkanols. Preferred esters are the methyl, ethyl, propyl, n-butyl isobutyl, and 2-ethylhexyl esters of acrylic 
acid or methacryfic acid or· mixtures of such esters • .These eSters can be present in concentrations of 

10 0-97%. 
One can also utilize hydroxyalkyl (methyf)acrylate monomers such as hydoxyethyl acrylate, hydroxy­

propyl acrylate, hydroxyethyl methacrylate, hydroxypropyl methacrylate or mixtures thereof. Up to 20% of 
such e8ter(s) can be incorporated. · 

It may be desirable, for certain uses, to include in the polymer acrylamide, methacrylamide or an N-
15 alkoxymethyl (meth)acrylamide such as N-isobutoxymethyl (meth)acrylamide. Alternatively, a polymer 

containing copolymerized acrylamide or methacrylamide can be post-reacted with formaldehyde and an 
alkanol to produce an N-alkoxymethylated polymer. 

The carboxyl-functional polymers can be prepared by polymerizing suitable ·monomers, in proper 
amounts, in an organic liquid medium. In general, this liquid is an organic liquid capable of medium 

20 hydrogen bonding, or a combination of this liquid with less than about 50% of an organic liquid capable of 
strong hydrogen bonding. · 

Preferably, the liquid medium for the polymerization is an alcohol mixture, generally 62% butanol and 
38% of ethylene glycol monobutyl ether. Other media which could be used include either water-soluble or 
insoluble ketone. Optionally, the ketone can also contain less than about 50% of an ethylene glycol- or 

25 diethylene glycol. monoalkyl ether (where the alkyl group contains 1-4 carbon atoms), or diacetone 
alcohol, and/or an alkanol of 1-4 carbon atoms or an alkanediol oH-7 carbon atoms: Apreferred medium 
is methyl ethyl ketone used by. itself. Another'- preferred medium for the polymerization is a mixture of 
methyl ethyl ketone and ethylene glycol monobutyl ether. 

A catalyst or polymerization initiator is ordinarily used in· the polymerization of the carboxyl-functional 
30 polymers, in the usual amounts. This can be.any free radical initiator that decomposes with a half-life of 0.5 

to 2.5 hours at the reflux temperature of the organic liquid medium being used. Tertiary butyl perbenzoate, 
tertiary butyl peroxypivalate,· and tertiary butyl peroxyisobutyrate are preferred. · 

The polymers utilized·in the water~borne coating composition of this invention have a weight average 
molecular weight~ as determined by . light scattering or, more conveniently, gel permeation 

35 chromatography, using a polystyrene. standard, calibrated by light scattering methods of about 
10,000-160,000. The preferred weight average molecular weight range is 10,000-SO;OOO. For some 
applications a 13,000-18,000 moleculaniveightis preferred.·· 

During the preparation of the coating composition of this invention, an aqueous solution of a tertiary 
amine, specified below, is brought in contact with a solution of an epoxy resin in organic liquid(s) or with a 

40 solution of an epoxy resin and a carboxyl-functional polymer. A wide variety of organic liquids can be used 
to dissolve the epoxy resins and the carboxyl-functional polymers. Among the most commonly used 
solvents are alcohols such as isopropanol, the butyl alcohols, 2-hydroxy-4-methyl-pentane, 2-ethylhexyl 
alcohol, cyclohexanol, glycols such as ethylene· glycol, diethylene glycol, 1,3-butylene glycol, ether 
alcohols such as ethylene glycol mono-ethyl ether, ethylene glycol mono-butyl ether, diethylene glycol 

45 monomethyl ether, mixtures thereof, and many aliphatic and aromatic hydrocarbons if used admixed with 
at least one of the above. 

While the exact mode of the reaction is not fully understood, it is believed that the tertiary amine first 
reacts with the carboxyl-functional polymer to form the corresponding salt which, in turn, can dissociate to 
allow the amine to react with the 1,2-epoxy groups of the epoxy resin. It is also possible, however, that the 

50 tertiary amine reacts directly with the 1,2-epoxy groups. In either case, the resulting quarternary 
ammonium hydroxide can react with the carboxyl-functional polymer to yield a polymeric quarternary 
ammonium-a.mine mixed salt of a polymeric acid. · 

The reaeti.on of tertiary amines with materials containing epoxy groups, to yield adducts containing 
quarternary ammonium groups, is known. . . . . . . . 

55 Such reaction, when carried out in presence of water o.r other suitable proton donors, such as certain 
alcohols or carboxylic acids. can afford a product· that ·contains both a· hydroxyl group· and a quarternary 
ammonium hydroxide. Tlie reaction can be represented schematically asfollows: · 

60 

65 While most tertiary amines react with epoxy resins to form quarternary ammonium hydroxides, the 
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preparatiqn of the water-borne coating composition of this invention is carried out utilizing at least one 
tertiary amine selected from the group: R1R2R3N, N-methyl pyrrolidine, N-methyl morpholine, pyridine, N­
methyl · pyrrole, N-methyl piperidine, and mixtures thereof, wherein R1 and R2 are substituted or 
unsubstituted monovalent alkyl groups containing one or two carbon atoms in the alkyl portion and R3 is a 

5 substituted or unsubstituted monovalent aikyl group· containing 1-4 carbon atoms. Some examples of 
R1R2R3N are: trimethyl amine, dimethyl ethanol amine (also known as dimethyl amino ethanol), methyl 
diethanol amine, ethyl methyl ethanol amine, dimethyl ethyl amine, dimethyl propyl amine, dimethyl 3-
hydroxy-1-propyl amine, dimethylbenzyl amine, dimethyl 2-hydroxy-1-propyl amine, diethyl methyl amine, 
dimethyl 1-hydroxy-2-propyl amine, and mixtures thereof. Most preferably trimethyl amine or dimethyl 

10 ethanol .amine is used. 
The generation of a polymeric quarternary ammonium hydroxide which is water soluble or dispersible 

when in presence of a nitrogen resin crosslinking agent is described in U.S. Patent 4,076,676, granted 
February 28, 1978, and its relevant portions are hereby incorporated by reference. 

The amount of tertiary amine nee.dad in the preparation of the water-borne coating composition of this 
15 invention is determined by two factors. As a minimum, there is required at least 1.25 equivalents of tertiary 

amine per equivalent of 1,2 epoxy groups, preferably at least 1.75 equivalents, more preferably 3.0, forthe 
formation of stable dispersions. As the ratio of the number of carboxyl groups in the carboxyl-function~I 
polymer to the number of 1,2-epoxy groups in the epoxy resin increases, the amount of amine is also 
increased to keep the carboxyl-functional polymer water dispersible. This excess amine is believed to form 

20 a salt with some or all of the excess carboxyl groups of the polymer. It is preferred that no excess amine, 
over the total number of equivalents of carboxyl groups, be used in the coating composition of this 
invention. The amine utilized in excess of the 1.25 equivalents of the highly specific tertiary armine per 

·equivalent of 1:.2-epoxy groups need not be the same as, not does it necessarily have to be selected from 
the group of, the highly specific tertiary amines. Any primary, secondary or tertiary amine or mono-

~5 functional quarternary ammonium hydroxide can be utilized in neutralizing carboxyl groups of the 
carboxyl-futictional polymer which are not already neutralized. Among such tertiary amines are included: 
triethyl amine, diethyl ethanol amine, dimethyl cyclohexyl amine, triethanol amine, tributyl amine, 
dimethyl n-butyl amine, tripropyl amine, dimethyl lauryl amine, and v~picoline. Primary and secondary 
amines preferably should not be used along with tertiary amines in the neutralization of the epoxies 

30 because unwanted covalent bonds could be formed, and this can interfere with the desired hydrogel 
formation. 

The first reaction pro~uct can. be prepared without regard to the sequence of addition of the various 
components. It is preferred, however, to first dissolve the epoxy resin in suitable organic liquids and then 
add the carboxyl-functional polymer which has been partially neutralized with a suitable tertiary amine, 

35 usua.Uy cjissolved in water. Additional water can then be added to achieve the final volume ratio of water 
and organic liquid of from 70:30 preferably to 90: 10. Addition.al amine can also be added to insure 
dispersibility. .. .. · 

A preferred ratio of tertiary amine to water is approximately 1 :3 by weight. 
The reaction can be carried out between room temperature and below the boiling point of the reaction 

40 medium, preferably between 50-100"C, most preferably 90-100"C. In this temperature range there is a 
rapid rate of reaction. · · 

. ·In another preferred method of preparation of the coating composition, an epoxy resin is dissolved in a 
suitable organic liquid such as the mono-butyl ether of ethylene glycol or diethylene glycol, followed by the 
addition of a suitable tertiary amine. After the formation of the polymeric quar:ternart ammonium 

: 46 . hydroxide is substantially complete, a carboxyl-functional polymer, dissolved in a suitable organic liquid is 
riii>ceq with it with agitation. This latter solution can also contain any additional primary, secondary or 
tertiary amine, dissolved in water, necessary for dispersibility of the coating composition. Mixing with any 

. additional desired water of. the components completes the preparation of the water-borne coating 
. c.on:iposition. This sequence of steps can ii!lso be carried out between room temperature and temperatures 

60 below the boiling point of the reaction media. . 
· .. Alternatively, the first reacti<m product of this inve'°'tion can be prepared by first dissolving the epoxy 

resin in the carboxyl-functional polymer, in the presence of suitable organic liquids. Addition of a suitable 
tertiary_ amine, usually dissolved. jn water, completes the preparation . of the polymeri.c quarternary 

. ammonium salt of a polymeric acid. Additional water can.then be added to achieve the final volume ratio of 
66 water.and organicliquid of frc;>m 70:30 preferably to 90:1.0. Additional amine can also be added to insure 

dispersibility. . . ·. . . . 
The polymeric quarternary ammonium-amine mixed salt of the carbonyl functional polymer of the 

water-borne coating composition of this invention preferably is a·complex hydrogel structure. It is the 
generation, during the epoxy/carboxyl/amine reaction, of such a hydrogel structure which affords the 

60. solubility of dispersibility, anq stabilization, in water of the coating composition. A possible schematic 
formula. is shown by theformulii! below. The exact i:iat_ure of the bonding is not known. The number of 
carboxyl groups in the schematically shown polymer molecules and of the relative portion of free acid 
groups to the amine salt groups are determined by the stoichiometry employed during the preparation of 
the coating composition. The schematic representation is shown to further the understanding of the nature 

66 . of the invention: . . 
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where M9 is hydrogen or a protonated primary, secondary or· tertiary amine or' a· monofunctional 
quarternary ammonium group and 

I 
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35 is formed from a tertiary amine selected from the group: R2R2R3N, N-methyl pyrrolidine,' N-methyl 
morpholine, pyridine; N-methyl pyrrole, N-methyl piperidine, and" mixtures thereof, wherein R, and R2 are 
substituted or unsubstituted monovalent alkyl groups containing one or two carbon ·atoms In the alkyl 
portion and R3 is a substituted or unsubstituted monovalent alkyl group containing 1-'4·carbon atoms. 

40 Addition of Second Carboxyl-Functional Polymer . · · · · 
It has been found that desirable versatile rheological' characteristics can be obtained in·compositions of 

the invention if the second polymeric-acid-Containing polymer (typically· ·an acrylic) is added after the first 
reaction product is formed, typically of epoxy and acrylic resins and tertiary amines. Although the invention 
can be useful if the second·acrylic is added after inversion; better dispersion stability is generally obtained if 

45 the second acrylic polymer is added before the first reaction product has been inverted into or diluted with 
water to a substantial extent, such as up to the full water content that will be in the finished product. 

The first and second acrylics should have significantly dissimilar acid numbers; as defined. For reasons 
not clearly understood, this gi~es better resultS than· if the composition is made with a single acrylic resin 
having an acid number which is the average of the two acrylics used, or if both acrylic resins are present for 

50 the initial epoxy amine reactions. . · · 
One hypothesis for the unusual rheological behavior obsei'"iied is that the ionic bonds between the in­

situ formed quarternary ·structure and the carboxyl groups on the acrylic resin present initially are not 
completely labile and do not arrive at an equilibrium or statiStical diStribution of ionic charges with the 
carboxyl groups on the acrylic resin adde.d in the second stage. Another hypothesis along the same lines 

55 relates to the formation of hydrogel structures formed by io.nic bonding of quarternary structures and 
carboxyls from the acrylic resin present initially. This hydrogel structure may effectively remove some 
species from a continuous phase, agaiti restrieting equilibrium' distribution of ionic charges. 

. . . ·i" 

Application Techniques . . 
50 The water-borne coating composition of this invention is a stable solution or dispersion and can be 

used as prepared. It can be crosslinked Without the addition of an external crosslinking agent and can also 
be crosslinked with external crosslinking agents such as phenol formaldehyde resins or, preferably, 
nitrogen resins. · 

The nitrogen resins are weli known. They. are the alkylated. productS of amino-resins prepared by the 
65 condensations of a least one aldehyde with at least one of urea, N,N'-ethyleneurea, dicyandiamide, and 

10 
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\...__,,· amir:iotriazines such as melamines and guanamines. Among the aldehydes that are suitable are 
formaldehyde, revertible polymers thereof such as paraformaldehyde, acetaldehyde, crotonaldehyde, and 
acrolein. Preferred are formaldehyde and revertible polymers thereof. The amino-resins are alkylated with 
at least one and up to an including six,alkanol molecules containing 1-6 carbon atoms. The alkanols can 

v 

5 be straight chain, branched or cyclic. 
· Among the preferred nitrogen resins are, partially· methylated melamines, partially butylated 

melamines, hexaethoxymethylmelamine, hexamethoxymethylmelamine, · dimethoxytetraethoxymethyl­
melamine, dibutoxytetramethoxymethylmelamine, butylated benzoguanamine, partially methylated urea, 
fully methylated urea, fully butylated urea, hexabutoxymethylmelamine, and mixtures thereof. 

ro This nitrogen resins can be blended directly into the coating compositions at the completion of the 
preparation or before final dilution with water, either as a solid ·or as a solution in some miscible organic 
liquid. 

The nifrogeri·-·reslris-ire ordinarily---aaded_fo _the composition of·the invention. at .. concentrations 
ranging from 5 to 35%, preferably 8 to 20%, even more preferably 10 to 15%. The exact amount will 

15 be dictated primarily by the final properties desired of the composition and can be determined by one 
skilled in this art. 

In the claims, the term "consisting essentially of' means· not including other ingredients in amounts 
which change the basic and novel characteristics of the invention, including providing an aqueous acid­
polymer-modified epoxy coating composition that can form a hydrogen and is useful as an interior coating 

zo for cans. Other commonly utilized additives such as coalescing aids, flow-control agents, pigments and the 
like can be added, in the usual amounts, if this appears necessary or desirable. 

The water-borne composition can be applied by a variety of techniques and a variety of substrates 
known in industry. For example, the coating composition of this invention can be utilized in the can 
manufacturing industry which utilizes mainly metallic cans, many of them cylindrical, made from 

25 aluminum, tin-free steel, electrolytic tin-plate, and quality-as-rolled steel, among others. Cans utilized for 
packaging and· shipping food and beer or 0th.er beverages are mostly of the three-piece or the two-piece 
drawn-and-ironed (0 and II variety. Cans constructed from three pieces (body, top and bottom) can be 
roller coated before the metallic sheet is formed into the body of the can or can be spray coated after partial 
fabrication. The 0. and I cans, where the metal sheet is stamped to. form a cylindrical body closed at one 

30 · . end, are generally spray coated. · · 
The coating composition of this invention can also . be applied by electrodeposition, preferably by 

techniques described in the above-mentioned U;S. Patent 4,247,439 and in U.S. Patent 4,303,488- Seiler 
and Sommerfeld, granted December 1, 1981, incorporated.herein by reference. 

The concentration of the coating composition depends upon the process parameters to be used and is 
. 36 not generally critical. Ordinarily the film-forming components comprise 0.1-50% and preferably 5-30%, 

for conventional coating methods, and 1-20%, for electrodeposition, of the total composition, the 
remainder being water and organic liquid(s). The latter are present in a volume ratio of from 90: 10 
preferably to 70:30. 

The freshly deposited films are capable of being immediately dried and/or crosslinked, without regard 
40 to the method of coating used to obtain them. · 

The coating compositions of this invention can be dried to useful films as is or can be cured thermally 
as is or when containing, for example, a nitrogen resin crosslinking agent. After the composition has been 
applied to the substrate,· baking at elevated temperatures brings about the desired crosslinking. 
Temperatures of 150°C to 260°C, for 0.1 to 30 minutes, are typical baking schedules utilized. 

45 ·The water-borne coating composition of this invention is useful in a variety of applications. This 
coating composition finds particular utility in the can industry where the composition can be applied to the 
interior of two-piece drawn-and-ironed and three-piece beer and beverage cans, to the exterior of three­
piece beer and beverage cans, to the interior and/or exterior ends of two- or three-piece cans or two- or 
three-piece sanitary cans. When the coating composition of this invention is applied to the interior of food 

so and beer or beverage cans by spray-coating, a thin uniform film is deposited which, after curing, corre­
sponds to a coating weight of 0.3 to 1.3 milligrams per square centimeter (2-8 milligrams per square inch). 
Coatings utilized as an interior enamel have excellent taste and odor characteristics, that is to say, low 
extractables and sorption to prevent taste adulteration. 

The water~borne composition also has utility, especially when crosslinked with a nitrogen resin, in 
55 automotive primer,. appliance finish, and coil coating applications, the final coated articles having 

especially desirable hardness and acid, base, solvent, and detergent resistance properties. The cured 
coatings are also resistant to salt spray and "processing"; This latter property is tested in a steam-pressure 
cooker at approximately 120°C. 

The following examples gave compositions with adequate stability: defined as no significant change in 
60 viscosity, solution/dispersion appearance (settling, creaming, syneresis) or film properties of cured 

coatings after the liquid has been stored' for four weeks at 49°C or six months at room temperature. 
They also had acceptable taste performance, meaning they showed no addition to, or substraction of, 

flavor bodies of contents packed in a can lined with this material after intervals of storage ranging from four 
weeks to a year. ". 

65 Although most of the emphasis in this application has been on can coatings, such compositions can 
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also be used as coatings in a variety of other applications. The ·invention is further illustrated by the V 
following examples. · 

.Preliminary Example A . 
5 Acrylic Resin X 

10 

·75 

20 

26 

Into a suitable equipped kettle, inerted With nitrogen, are added the following, expressed in parts by 
weight: · · 

· Monobutyl ether of ethylene glycol 

Normal butanol · 

. Ethyl"acrylate 

Tertiary butyl perbenzoate ·· 

In a. separate vessel, the followilig are added and mixed: 

Ethyl acrylate . · · · 

Methacrylic acid 

Styrene 

Normal butanol 

Tertiary.butyl perberizoate 

91.567 

32.503 

14.453 .· 

0.026 

54.764.·. 

122.060 

72.919 

2.050 

2.351 

The reactor is h.eated to reflux and the monomer mixture is added evenly to the refluxing· reactor over a 
30. two-hour period. Then 7.932 parts of monobutyl ether of ethylene glycol are added as a rinse for the 

monomer feed lines. Reflux is maintained for one hour, at which point 55.500 parts of normal butanol is 
added. Reflux temperatures are maintained for one hour, at which point the heat is turned off and 72.623 
parts of normal butanol are added, followed by 82.312 parts of dimethyl ethanol amine and 246.940 parts of 
deionized water. The product is a soluton of" a styrene/ethyl acrylate/methacrylic acid//27.6/26.2146.2 

35 polymer at 30.8% solids in solvent, water and amine. The acid number of ·the product is 300 before 
neutralization. 

40 

46 

Preliminary Example B · · 
Acrylic Resin Y 

Into a suitably equipped kettle, inerted with nitrogen; are added the following, in parts by weight: 

Monobutyl ether of ethylene glycol 1828.36 

Normal butanol 649.17 

. Ethyl acrylate 466.06 

Tertiary butyl perbenzoate ' 0.60 

In a separate vessel, the following are added and mixed: .·· 

The reactor is heated to reflux and the monomer mixture is added evenly to the refluxing reactor over a 
two-hour period. Then 158~37 parts of normal butanol are added as a rinse for the monomer feed lines. 
Reflux is continued for two additional hours at which time the heat is turned off and the batch cooled. The 
product is a solution of a styrene/ethyl acrylate/methacrylic acid= 42.4142.3/15.3 polymer at 66% solids in 

65 solvent. The acid number of the polymer is 100. · 
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Preliminary Example C. 

Acrylic Resin z . . 
.. Info a suitably equipped kettle, inerted with nitrogen, are added the. foilowing parts _by weight: 

Monobutyl ether of ethylene glycol . 

Normal butanol · 

Ethyl acrylate 

Tertiary butyl perbenzoate 
. -

In a separate vessel, the following a~ added and mixed: 

Ethyl acrylate 

Methacrylic acid 

Styrene 

Normal butanol 

Tertiary butyl perbenzoate 

1828.00 

649.60 

465.33 

0.60 

1561.15 

1213.79 

2037.05 

41.07 

47.20 

25 The reactor is heated to reflux and the monomer mixture is added evenly to the refluxing reactor over a 

3o 

36 

40 

two-hour period. Then 156.28 parts of normal butanol are added as a rinse for the monomer feed lines. 
Reflux is continued for two additional hours at which time the heat is turned off and the batch cooled. The 
product is a solution of a styrene/ethyl l!!Crylate/methacrylic acid = 38.6/38.4/2;3.0 polymer at 66% solids in 
solvent. The acid number of the polymer is 150. 

. ·.· . Example 1 . 
.. To a suitable reactor, the following parts by weight are charged.:. 

., 

Epon 829. (product of Shell 873.9 
· Chemical Co.) 

BisphenolA 464.3 

Monobutyl ether of ethylene glycol 84.0. 

The charge is heated to 130-140°<: and allowed to exotherm to about 200°C. Temperature is 
maintained above 165°C for two hours after peak exotherm is reached. The Epon 829 has an epoxy 
equivalent weight of about 195, and it is chain extended by the bisphenol A to an epoxy equivalent weight 
of about 3000. 66.6 additional parts of monobutyl ether of ethylene glycol and 273. 7 parts of normal butanol 

45 are added and the batch is cooled to 1 OO"C. 1211.3 parts of acrylic resin X is added and the batch is heated 
to reflux and held for 25 minutes. 370.3 parts of acrylic resin Y is added and mixed for 10 minutes. 232.9 
parts of normal butanol is added next. 6203 p~rts of deionized w~ter are added evenly over a one-hour 
period. The resulting product contains 77.8% epoxy resin imd 22.2% acrylic resin in the first stage. Then 
14.5 parts of acrylic resiny are added to 100.parts of the above acrylic/epoxy reaction product (not counting 

50 . thewei.ght contribution of the amine because it is fugitive on curing), and the overall ratio is 68% epoxy and 
· 32% acrylic. The product is ready to spray at 20.15% solids and has an ICI viscosity of 26 centipoises and a 
·. low shear viscosity of 28 sec in a Ford number 4 cup. It is very responsive to pH adjustment and addition of 

0.1% dimethyl ethanol amine will increase ttie ICI viscosity to 32 centipoises and the Ford #4 viscosity to 
68". When applied:by airless spray to dr~wn and ironed .cans of steel, or of treated or untreated aluminum, 

66 the product has. very good ~overage, very good adhesion, and good blister resistance. 

60 

65 

. ~m~2· 
To a suitable reactor, the following parts. by weigh~ are charged: 

Epon829 

Bisphenol A. 

Normal butanol 

13 

25.04 

12.06 

1.77 
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The charge is heated to 130--140"C and allowed to exotherm to about 200"C. Temperature is 
maintained above 165"C for two hours after exotherm is reached. The Epon 829 has an.'epoxy equivalent 
weight of about 195, and ids chain extended bY the bisphenol A to an epoxy equivalent weight of about 
2000. 5.99 parts of normal butanol are added and the batch is cooled to 100"C. 29.06 parts of acrylic resin X 

6 are added and the batch is heated to reflux and held for 25 minutes. 40~71 parts of acrylic resin Y are added 
and mixed for 10 minutes. 11.1 parts of normal butanol are added. 234.52 parts of deionized water are 
added evenly· over a one-hour period. The resulting product contains 80% epoxy resin and 20% acrylic 
resin in the first stage. Then 59.5 parts of acrylic resin Y are added to 100 parts of the above acrylic/epoxy 
reaction product, and the overall ratio is 50% epoxy resin and 50% acrylic resin. The product is ready to 

10 spray at 20.22% solids and has an ICI viscosity of 25 centipoises and a low shear viscosity of 17 sec in a Ford 
number 4 cup. It is very responsive to pH adjustment and addition of 0.1 % dimethylethanol amine will 
increase the ICI viscosity to 46 centipoises and the Ford number 4 cup viscosity to 90 sec. When applied by 
airless spray to drawn and ironed cans of steel or of treated or untreated aluminum, the product has very 
good coverage, very good blister resistance and excellent adhesion. 

16 

Example 3 
To a suitable reactor, the following parts by weight are charged: 

20 Epon 1009 144.o 

Normal butanol 177.4 

26 · The charge is heated to about 115°C and mixed until the epoxy resin is dissolved. Epon 1009 has an 
average epoxy equivalent weight Of 3250. The batch is c<>oled to 100°C.and 604.0 parts of acrylic resin X are 
added and the batch is heated tO reflux and held for 25 min. 408.9 parts of acrylic re8in are added and mixed 
until uniform. 232.2 parts of normal butanol are added. 2065;8 parts of deionized water are added uniformly 
over a one-hr period. An additional 1767.9 parts of deionized water are added.· The res.ulting product 

30 contains 80% epoxy resin and 20% acrylic resin from the first stage. Then 29 parts of acrylic resin Y are 
added to 100 parts of the above acrylic/epoxy reaction product, and the overall ratio is 62% epoxy resin and 
38% acrylic resin. The product is ready to spray at 20% solids and has an ICI viscosity of 19 centipoises and 
a low shear viscosity of 16 sec in a Ford number 4 cup. It is responsive to pH adjustement and addition of 
0.1 % dimethylethanol amine increases the ICI viscosity to 26 centipoises and the Ford nuinber 4 cup 

35 viscosity to 23 sec. When applied by airless spray to drawn and ironed cans of steel or of treated or 
untreated aluniinum, the product has very good coverage~ good blister resistance and excellent adhesion. 

40 

46 

Example 4 
To a suitable reactor, the following parts by weight are charged:· 

Epon 1007 

Normal butanol 

672.0 

160.3 

The charge is heated to about 115°C and mix_ed until the epoxy resin is dissolved. Epon 1007 has an 
average epoxy equivalent weight ofabout 2000 •. The batch is cooled to 100°c and 546~ 1 parts of acrylic resin 
X are added and the batch is heated to reflux and held for 25 minutes, 546.5 parts of acrylic resin Z are 

50 added and mixed until uniform. 232.2 parts of normal butanol are added. 2077.2 parts of deionized water 
are added uniformly over a one~hour period~ An additional 1767.9 parts of deionized.water are added. The 
resulting product contains 80% epoxy resiri. and 20% acrylic resin fi'om· the first stage. Then 42.a parts of 
acrylic resin Z are added to 100 parts of the above acrylic/epoxy reaction product, and the overall ratio is 
56% epoxy resin and 44% acrylic resin. The product is• ready to spray at 20% solids. · 

55 The product has an ICI viscosity of 27 centipoises and a low shear viscosity of 16 sec in a Ford number 4 
cup. It is very responsive to the pH adjustment, and the addition of 0.1 % dimethyl ethanol amine will 
increase the ICI viscosity to 34 centipoises and the Ford number 4 viscosity to 27 sec. When applied by 
airless spray to drawn and ironed cans of steel, treated cir untreated aluminum; the product has very good 
coverage, excellent adhesion and good blister resistance. 

60 
Example 5 

3800 .parts of Example 2 
76 parts of Cymel 373 (product of American Cyanamid Co.) . 
Mix well. This acts as an external crosslinker to aid in curing· coated films. Cymel 373 is a partially 

65 alkylated melamine formaldehyde resin which is 85% solids in water. 

1-4 
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./ 

3800 parts of Example 2 
38 parts of Cymel 3.73 . 
38 parts of Methylori ·resin 75108 . . ··.· , 

5 .. · Mix well. The~ additives are both·exter_nal crosslinkers to aid in curing coated films. Methyl on resin 
75108 is a coating intermediate consisting ()fa mixture of th~ allyl ethers of mono-, di- and tri-methylol 
phenols, produced by General Electric Company, 

Example 7 . 
10 To a suitable reactor, the following parts by weight are charged: 

15 

Epon829 

BisphenolA 

Monobutyl ether of ethylene glycol 

358.9 

1.~0.7 

34.5 

! . 

Th~ charge is heated to i30-:.-140°c and allowed to exotherm to about 200°C. Temperature is 
maintained above 165°C for two h()urs after peak exotherrri is reached. Epon 829 has an epoxy equivalent 

20 weight of about 195, and it is chain extended by bisphenol A to an epoxy equivalent weight of about3000, 
-27.4 parts of monobutyl ether of ethylene glycol and 112.4 parts ofnormal butanol are added, and the batch 
is cooled to 1000C, 497.5 parts of acrylic resin Xis added and the batch is heated to reflux and held for 25 
minutes. 2183 .P~rts of deionized water are added over a one:hour period and then 95.7 parts of normal 

: butanol are. added. 104.3 parts of deionized water are added. A premix is made 9f 124.9 parts of acrylic resin 
. 2p .v, 20.5 parts of deionized water and 1.6 parts of dimethyl ethanol amine.This premix is added to the above 

dispersion. This gives a final dispersion where the· solids portion is 60%. epoxy and 40% acrylic resin. The 
product is ready to spray at 21 % solids, and has an ICI viscosity of 36 centipoises and a. low shear viscosity 
in a Ford number 4 of 38 sec. When applied by airless spray to drawn and ironed cans of steel, treated or 
untreated aluminum, the product has good coverage, good blister resistance and very good adhesion. This 

. 30 particular sample has acceptable stability after 4 weeks at 50"C, although the stability varies and other 
similar samples have t)een less stable and not always acceptable. 

Claims for the Contracting States: BE CH DE FR GB LI LU NL SE 

. 35 1. A water-borne coating composition consisting essentially of liquid carrier and a second reaction 
product made by blending a second carboxyl-functional polymer with a first reaction product, 
characterized by said first reaction product being the produc_t of the reaction in an organic media pf: 

(A) 50-90% by weight, based on the weight of (A) plus (B),. of an. epoxy resin containing, on the 
average, about H to 2 terminal 1,~-epoxy groups per molecule and having an epoxy equivalent weight of 

40 750-5000; . . . 
(B) a first .carboxyl-functional poiymer in an amount sufficient to provide at least 1.25 equivalents of 

carboxyl groups, when the source of the carboxyl group is a mono-protic acid, and at least 2.0 equivalents 
of carboxyl groups, when the source of such groups is a diprotic acid, per equivalent of 1 ;2-epoxy groups in 
the epoxy resin, said polymer having a weight average molecular weight (determined by light scattering) of 

. 45 about 10000-160000 and an acid.number of 10~00; . 
(C) at least 1.25 equivalents of a tertiary amine per equivalent of 1,2~epoxy groups in the epoxy resin, 

said tertiary amine being selected from th~ group consisting of R1R2R3N, pyridine, N-methylpyrrole, N­
methyl piperidine, N-methyl pyrrolidine, N-r:ii.ethyl morpholine, and mixtures thereof and wherein R, and 
R2 are substituted or unsubstituted monovalent alkyl groups containing one or: two carbon atoms in the 

6(1 alkyl portion and R3 is a substituted or un_substitt,1ted monovalent alkyl group containing 1-4 carbon 
atoms; .. . . . . .. . . . . 

. (D) optionally, 10-!;10% of the amount required .~or stoichiometric reaction with the carboxyl-functional 
polymer of (B) of at least one primary, secondary or tertiary amine .or monofunctional quaternary 
ammonium hydroxide; . . . . . . . . . : .. · . . . . . 

56 wherein for inqreasing ratios of carboxyl groups to 1,2-epox-f groups, the amount of amine is increased to. 
keep the carboxyl-functional polymer water dispersible; . . . . . 

(E) said second .carboxyl-functional polymer being.blended in an. amount of 5 to 200 parts by.weight 
per 100 parts by weight of (A) pl1;1s (8) and having a weight average m()iecular weight (determined by light 
scattering) of about 10,00~160,000 and an acid number of 50-500, said acid number being at least 50 

60 units different than the "acid number of said .first C!irboxyl~functional polymer, . · 
said second reaction product containing not less than 30% by weight of epoxy resin (A) based on the total 
of (Al, {B). and (E). .. . · · . . . , ; 

2. The composition of claim 1. wherein water is blended with the first reaction p_ro.duct in sufficient 
quantity i~ that the continuous phase is aqueous, and then (E) is blended with the first reaction product. 

66 · 3. The composition of claim 1 wherein(E) is blended with the first reaction product to make the second 

15 
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reaction product and then water is blended with the second reaction product in sufficient quantity so that V 
the continuous phase is aqueous. · -.. 

4. The composition of claim 2 or 3 wherein the second carboxyl-functional polymer (E) is neutralized 
with an amine before (E) is blended with the first reaction product. · . ; . . · -· 

5 5. The composition of claim· 1 wherein tertia,.Y arj"line· (C) is provided as an aqueous solution. 
6. The composition of cfaim 1 wherein said.first carboxvf;;functional polymer has· an acid number at 

least 100 units higher than that of said second carbo><VMunctional polymer; ··. ' · 
7. The composition of claim 1 wherein components (A), (B), (C), (0) and (E) comprise about 0.1-50% 

by weight of the coating composition and the refriainder is comprised of the liquid carrier which is water 
-10 and, optionally, organic liquid in a volume ratio of from 70:30 to all water. · 

16 

8. The composition of claim 1 wherein the source of said carboxyl groups is a mono-protic acid and 
said first carbox'{l-functional polymer is present in an amount sufficient to provide 1.5-2.5 equivalents of 
carboxyl groups per equivalent of 1,2-epoxy groups and said tertiary amine of (C) is present in the amount 
of 2.0-2.5 equivalents per equivalent of 1,2-epoxy groups. 

Claims for the Contracting State: AT 

1. A water-borne coating composition consisting essentially of liquid carrier and a second reaction 
product made by blending ·a secor:id . carboxyl-functionai polymer with a first reaction~ product, 
characterized by said first i'eaction:·product being the product of the.-reaction in an organic media of: 

20 (A) 5o-;,..903 by -weight, based on the weight of (Af plus· (8), _cit an· epoxy: resin containing, on the 
average, about H to 2 terminal 1~2-epox'f groups per niolecule·and having an· epoxy equivalent weight of 
750-5000; . . '. ·- . . - . -

(Bl a first cai"boxyl-functional polymer in an arrtount sufficient tc:r provide at least 1.25 equivalents of 
carboxyl groups, when the source of-the carboxyl group is a mono-protic acid, and at least 2;0 equivalents 

-25 of carboxyl'grolips, when the soufoe of such groups is a diprotic acid, per equivalent-of 1,2-epoxy groups in 
the epoxy resin, said polymer having a-vveight average molecular weight (determined.by lightscattei'ing) of 

-about 10000--160000 and an acid number of 1~00; . . . 
(C) at least 1.2s·equivalents of a tertiary amiiie per equi\ialent of1,2~epoxy groups in the epoxy resin, 

said tertiary amine.being selected:from the group consiSting of R1R2R3N, pyridine, N-niethylpyrrole, N-_ 
.30 methyl piperidine;·N-methyi pyrrolidine, N-rriethyl morpholine, and mixtures-thereof and wherein R1 and 

R2 are substituted or unsubstituted monovalent alkyl groups containing one or two carbon atoms in the 
alkyl portion and R3 is a substituted or unsubstituted monovalent alkyl _group containing 1-4 carbon 
~~ . .. . 

(0) optionally, 10-90% of the amount required for stoichiometric reaction with the carboxyl-functional 
35 · polymer of (B) of at leaSt one primary,· secondary or tertiary amine -or monofurrctional quaternary 

ammonium hydroxide; · · 
wherein for increasing ratios of carboxyl groups to 1,2-epoxy groups, the amount of amine is increased to 
keep the carboxyl-functional polymer ·water disp~rsible; · 

(E) said second carboxyl-functiorial ·polymer being blended in an amount of 5 to 200 parts by weight 
40 per 100 parts by weight of (A) plus (Bl and having a weight average molecular weight (determined by light 

scattering) of about 10,ooo-;.....100,000 a'nd an acid number of 5~500, said acid number being at least 50 
·units different than the acid number of said first carboxyl-functional polymer, 
said second reaction product containing not less thlln 30% by weight of.epoxy resin (A) based on the total 
of (A), (B) and (E). 

45 ·. 2. The composition of claim 1 wherein water is blended with the first reaction product in sufficient 
quantity in that the continuous phase is aqueous, ana then (E) is blended with the first reaction product. 
· 3~ The composition of claim 1 wherein (E) is blended with the first reaction· product to make the second 
reaction product and then water is blended withthe second reaction product in sufficient quan-tity so that 
the continuous phase is aqueous. _ · · " 

50 · 4. The composition of claim 2 or 3· wherein the second carboxyl-tunctional polymer (E) is neutralized 
with an amine before (E) is blended with the first reaction product. · 

5. The composition of claim 1 wherein-tertiary amine (Cl is provided as an aqueous solution.· 
6. The composition of ·claim 1 wherein· said first carbox\il-functional polymer has an acid number at 

least 100 units higher than that of said second carboxyl-functional polymer. 
55 7. The composition ofclaim 1 wherein e6rriponents (A), (B), (C),· (O) and (E) comprise about 1.0-50% 

by weight of the coating composition and the remainder is comprised· of the liquid carrier which is water 
arid, optionally, organic liquid in a volume ratio offrom 70:30 ·to all water. · · 

8. The composition of claim f wherein the source ofsaid cai'boxyl groups is a mon<>'protic acid and 
said first carboxyl-functional polymer is_ present in an amou_nt sufficient to provide 1.5-2.5 equivalents of 

60 carboxyl groups per equivalent of-1,2-epoxy groups and said tertiary amine of (C) is present in the amount 
of 2.0-2.5 equivalents per equivalent·of 1,2-epoicy groups. · 

9. A process for preparing a water-borne coating· composition com1isting essentiaily of liquid carrier 
and a second reaction product by ·blendii:ig a second carboxyl-functional polymer with a first reaction 
product, characterized by said first reaction product being the product of the reaction in an organic media 
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·"-..../· reaction product and then water is blended with the second reaction product in sufficient quantity so that 
the continuous phase is aqueous.· 

4. The composition of claim 2 or 3 wherein the second carboxyl-functional polymer (E) is neutralized 
with an amine before (E) is blended with the first reaction product. 

5 5. The composition of claim 1 wherein tertiary amine (C) is provided as an aqueous solution. 
6. The composition of claim 1 wherein said first carboxyl-functional polymer has an acid number at 

least 100 units higher than that of said second carboxyl-functional polymer. 
7. The composition of claim 1 wherein components (A), (8), (C), (0) and.(E) comprise about 0.1-50% 

by weight of the coating composition and the remainder is comprised of the liquid carrier which is water 
-10 and, optionally, organic liquid in a volume ratio of from 70:30 to all water. 

15 

. 8. The composition of claim 1 wherein the source of said .carboxyl groups is a mono-protic acid and 
said first carboxyl-functional polymer is present in an amount sufficient to provide 1.5-2.5 equivalents.of 
carboxyl groups per equivalent Qf 1,2-epoxy groups and said tertiary amine of (C) is present in the amount 
of 2.0-2.5 equivalents per equivalent of 1,2-epoxy groups. 

Cla_ims for the Contracting State: AT 

1. A water-borne coating .composition consisting essentially of liquid carrier and a second reaction 
product made by blending a second carboxyl-functional polymer with a first reaction

4 
product, 

characterized by said first reaction product being the product of the reaction in an organic media of: 
20 (A) 50-90% by weight, based on the wlight of (A) plus (8), of an epoxy resin containing, on the 

average, about H to 2 terminal 1,2-epoxy groups per molecule and having an epoxy equivalent weight of 
750-5000; . 

(8) a first carboxyl-functional polymer in an amount sufficient to provide at least 1.2s·equivafents of 
carboxyl groups, when the source of the carboxyl group is a mono-protic acid, and at least 2.0 equivalents 

25 of carboxyl groups, when the source of such groups is a diprotic acid, per equivalent of 1,2-epoxy groups in 
the epoxy resin, said polymer having a weight average molecular weight (determined .by light scattering) of 
about 10000-160000 and an acid number of 100-:-500; 

(C) at least 1.25 equivalents of a tertiary amine per equivalent of 1,2-epoxy groups in the epoxy resin, 
said tertiary amine being selected .from the group consisting of R1R2R3N, pyridine, N-methylpyrrole, N-. 

30 methyl piperidine, N-methyl pyrrolidine, N-methyl morpholine, and mixtures thereof and wherein R1 and 
Rz are substituted or unsubstituted mo~ovalent alkyl groups containing one or two carbon atoms in the 
alkyl portion and R3 is a substituted or unsubstituted monovalent alkyl group containing 1-4 carbon 
atoms; 

(0) optionally, 10-90% of the amount required for stoichiometric reaction with the carboxyl-functional 
35 polymer of (8) of at least one primary, secondary or tertiary amine or monofunctional quaternary 

ammonium hydroxide; 
wherein for increasing ratios of carboxyl groups to 1,2-epoxy groups, the amount of amine is increased to 
keep the carboxyl-functional polymer water dispersible; 

(E) said second carboxyl-functional polymer being blended in an amount of 5 to 200 parts by weight 
40 per 100 parts by weight of (A) -plus (B) and having a weight average molecular weight (determined by light 

scattering) of about 10,000-160,000 and an acid number of 50-500, said acid number being at least 50 
units different than the acid number of said first carboX.,1-functional polymer, 
said second reaction product containing not less than 30% by weight of·epoxy resin (A) based on the total 
of (A), (8) and (E). 

45 2. The composition of claim 1 wherein water is blended with the first reaction product in sufficient 
quantity in that the continuous phase is aqueous, and then (E) is blended with the first reaction product. 

~. The compositton of claim 1 wherein (E) is blended with the first reaction product to make the second 
reaction product and then water is blended with the second reaction product in sufficient quantity so that 
the continuous phase is aqueous. 

50 4. The composition of claim 2 or 3 wherein the second carboxyl-functional polymer (E) is neutralized 
with an amine before (E) is blended with the first reaction product. 

5. The composition of claim 1 wherein tertiary amine (C) is provided as an aqueous solution. 
6. The composition of claim 1 wherein said first carboxyl-functional polymer has an acid number at 

least 100 units higher than that of said second carboxyl-functional polymer. 
55 7. The composition of claim 1 wh.erein components (A), (8), (C), (0) and (E) comprise about 1.0-50% 

by weight of the coating composition and the remainder is comprised of the liquid carrier which is water 
and, optionally, organic liquid in a volume ratio of from 70:30 to all water. 

8. The composition of claim 1 wherein the source of said carboxYI groups is a mono-protic acid and 
said first carboxyl-functional polymer is present in an amount sufficient to provide 1.5-2.5 equivalents of 

60 carboxyl groups per equivalent of 1,2-epoxy groups and said tertiary amine of (C) is present in the amount 
of 2.0-2.5 equivalents per equivalent of 1,2-epoxy groups. . 

9. A process for preparing a water-borne coating composition consisting essentially of liquid carrier 
and a second reaction product by blending a second carboxyl-functional polymer with a first reaction 
product, characterized by said first reaction product being the product of the reaction in an organic media 
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. (A)50-90% by weight, based on the weight ot(A) plus (Bl~ of an epoxy. resin containing;. on the 
. average, about H to 2 terminal 1,2-epoxy groups per molecule and having an epoxy equivalent weight of 

75()-5000;. ·. . .· . . ... 
(B} a first carboxyl-functional polymer in an amount sufficient to provide at least1.25 equivalents of 

·5 .cart>.oxyl groups, when the source of the carboxyl group is a mono-protic acid, and at least 2.0 equivalents 
of carboxyl groups, ~hen the source ohuch groups is a diprotic acid, per equivalent of 1,2~poxy groups in 

.· the epoxy resin, said polymer having a weight average molecular weight (determined by light scattering) of 
about10000-.160000 and an acid numb.er of 100-:-SOO; 

(C} at least 1.25 equivalents of a tertiary amine per equivalent of 1,2-epoxy groups in the epoxy resin, 
to . said tertiary amine b.ein·g selected from. the group consisting of R;R2R3N; pyridine, N-methylpyrrofe, N· 

methyl piperidine, N-methyl pyrrolidine, N-methyl morpholine, and mixtures thereof and wherein R1 and 
R2 are substituted or unsubstituted monovalent alkyl gro.ups containing one or two carbon atoms in the 
alkyl portion and R3 ·is a substituted or unsubstituted monovalent alkyl group containing 1-4 carbon 
atoms; ---". · 

. 15 . {D) optionally, 10-.90% of the amount required for stoichiometric.reaction with the carboxyl-functional 
. polymer o.f (B) of at least one· primary, secondary or tertiary amine or monofunctional quaternary 
ammonium hydroxide; ., 
wherein for increasing ratios of carboxyl groups to 1,2-epoxy groups, the amount of amine is increased to 
keep the .carboxyl~functional polymer water dispersible; 

. 20 . (E) said second carboxyl~functional polymer being. blended in an amount of 5 to 200 parts by weight 
per 100 parts by weight of {A) plus (B) and having a weight average molecular weight (determi·ned by light 

. scattering) of about 10,000-.160,000 and an acid number of 50-.500, said acid number being at least 50 
units different than the acid number of said first carboxyl~functional polymer, .• . 
said .. secon.d reaction product containing not less than 30% by weight of epoxy resin (Al based on the total 

26 of (A), (B)and (E). 
10. The process of claim 9 wherein water is blended with the first reaction product in sufficient quantity 

in that the continuous phase is aqueous, and then (E) is blended with the first reaction product., 
11. The process of· claim 9 wherein (E) is blended with the first reaction product to make the second 

. reaction product and then water is blended with the second reaction product in sufficient quantity .SQ that 
30. . th~ continuous phase is aqueous. 

.. 12. The process of claim 10 or 11 wherein the second carboxyl-functional polymer (El is neutralized 
with an amine before (E) is blended with the first reaction product. 

13. The process of claim 9 wherein tertiary amine (C) is provided as an aqueous solution. 
14. The composition of claim 9 wherein said first carboxyl-functional polymer has an acid number at 

36 least 100 units higher than that of said second carboxyl:.functional polymer. 
15. The process of claim 9 wherein components (A), (B), (C), (D) and (E) comprise about 0.1-5.0% by 

weight of.the coating composition and the remainder is comprised of the liquid carrier which is water and, 
optionally, organic liquid in a volume• ratio of from 70:30 to all water. 

· 16. The·process of claim 9 wherein the source of said carboxyl groups is a mono-protic acid and said 
40 first carboxyl-functional polymer is present in· an amount sufficient to provide 1.5-2.5 equivalents of 

carboxyl groups per equivalent of 1,2-epoxy groups and said tertiary amine of (Cl is present in the amount 
of 2.0-.2;5 equivalents per equivalent of 1,2-epoxy groups. 

45 
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Patentanspruche fur die .Vertragsstaaten: BE CH DE FR GB LI LU NL SE 

1. Oberzugszusammensetzung auf Wasserbasis, die im wesentlichen aus einem flOssigen Trager und 
einem zweiten Reaktionsprodukt besteht; welches durch Mischen eines zweiten. carboxyl:-funktionellen 
Polymers ·mit einem ersten Reaktionsprocl1-1kt hergestellt wird, dadurch gekennzeichnet, .daB das erste 
Reaktionsprodukt das Produkt der Reaktion in einem organischen Medium ist von . 

(A) 50-.90 Gew.-%, bezogeri auf:das Gewichtvon (A) plus (8),. eines Epoxyharzes, welches im Mittel 
etwa · H bis. 2 endstandige 1,2-Epoxygruppe_n pro MolekOI .enthalt und ein Epoxyaquivalentgewicht von 
75~5000 aufweist, · .. 

(B) .einem ersten carboxyl-funktiQnellen Polymer in einer Menge, die ausreichend ist, 1,1m mindestens 
.1 ;25 Aquivalente an Carboxylgruppen z;ur Verfu9ung zu stellen; wenn die Ouelle der Carboxylgruppe eine 
monoprotische Saure ist, und mindestens 2,0 Aquivalente an Carboxylgruppen, wenn die Qualle dieser 
Gruppen eine diprotiscJ'le Saure .ist, pro Aquivalent-an 1,2-Epoxygruppen in dem Epoxyharz, wobei das 
Polymer ein mittleres Molekulargewicht (ermittelt durch Lichtstreuung) von etwa 10000 bis 160 000 und 

·. eine Sal.lrezat)I von 100 bis 500 aufweist, . . . . . . 
(C) mindestens 1;25 Aquivalenten eines.tertiaren Amins pro Aquivalent an 1,2-Epoxygruppen in dem 

Epoxyharz, wobei das tertiare Amin aus der Gruppe von R1R2R3N, Pyridin, N-Methylpyrrol, N-Methyl­
piperidin, N-Methylpyrrolidin, N•Methylmorpholin und Gemischen davon ausgewahlt ist, und worin R, und 
· R2 .substituierte oder urisubstituierte einwertige Alkylreste mit eine.m oder zwei Kohlenstoffatomen in dem 

. Alkylteil sind und· R3 ein substituierter oder unsubstitujerter einwertiger Alkyfrest mit 1 bis 4 Kohlenstoff-
atornen ist, _ •. ··.· , 

(D) wahlweise 10 bis 90% der fur die stochiometrische Reaktion r'nit dem carboxyl-funktionellen 
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Polymer von (B) · erforderlichen Menge mindEfsiens eines primaren, sekundaren oder tertiaren Am ins oder V 
monofunktionellen quaternaren · Ammoniumhydroxids, · w:obei fur zunehniende ·.· Verhaltnisse von 
Carboxylgruppen zu 1,2-Epoxygruppen die Aminmenge erhoht wird, um das carboxyl-funlctionelle 
Polymer in Wasser disp·ergierbar zu halten~ 

6 (E) wobei das zweite catboxyl-funktionelle Polymer:in•einer ·Menge von 5 bis 200 Gewichtsteilerfpro 
100 Gewichtsteile von (A) plus (B) zugerriischt wird :und ·ein mittleres Molekulargewicht (ermittelt durch 
LichtstreuiJng) von etwa 10 000 bis 160 000 und eine Saurezahl vo·n 50 bis· 500 aufweist~ wobei die 
Saurezahl sich um mindestens 50 Einheiten von der Saurezahl des ersten carboxyl-funktionellen Polymers 
unterscheidet, · · · 

to und wobei das· zweite Reaktionsprodukt nicht weniger als 30 Gew.-% Epoxyharz: (A), bezogen auf die 
Gesamtmenge von (A). (B) und (E) enthilt.: 

2. Zusammensetzung nach Anspruch 1, worin Wasser mit dem ersten Reaktionsprodukt in einer 
ausreichenden Menge vermischt wird; so daB die kontinuierliche.Phase wassrig ist, un·d sodann- (E) mit 
dem ersten Reaktionsprodukt vermischt wird. · · 

16 3. Zusammensetzung nach Anspruch 1, worin (E) mit demersten Reaktionsprodukt vermischt wird, ·um 
das zweite Reaktionsprodukt h'erzustelten; und sodann Wasser dem zweiten Reaktionsprodukt· in einer ~ 
hinreichenden Menge zugemischt wird, so daB die kontinuierliche Phase wassrig ist. · 

4. Zusammensetzung nach Anspruch ·2 oder 3, worin· das zweite carboxyl-funktionelle Polymer (E) mit 
einem Amin neutralisiert wird, bevor (E) rriitdem erSten Reaktionsprodukt vermischtwird. 

·20 5. Zusammensetzung nach Anspruch t, worin das tertiire Amin (C) als eine wassrige Losung zur 
VerfOgung geste)lt wird, " .. :· ... · · 

6. Zusammensetzung nach Ailspruch 1i· worin das erste carboxyi-fuilktionelle Polymer eine um 
mindestens 100 Einheiten hoh&'reSaurezahl ·aufweist als das zweite carboxyl-funktionelle Polymer. ~)'~ 

7. Zusammensetzung nach Anspruch 1; worin die Komponenten (A), (B), (C), (0) und (E} etwa o, 1 bis 50 
25 Gew.-% der Oberzugszusammensetzung umfassen und der Rest aus dem flussigen Trager besteht, der 

Wasser ist, und wahlweise eine organische · FIOssigkeit' in einem Volumenverhaltnis von 70:30 zu dem 
gesamten Wasser. · · · · 

8. Zusammensetzung nach Anspruch '·1, worin die Queue· der Carboxylgruppen eine monoprotische 
Sau re ist und das erste carboxyl'-funktionelle Polymer iil einer Menge vorhanden ist, die ausreicht, um 1,5 

ao bis 2,5 Aquivalente Carboxylgruppen pro Aquivalent 1,2-Epoxygruppen zur Verfugung zu stellen und das 
tertiare Amin von (C) in einer Menge von 2,0 bis 2;5 Aquivalenten pro Aquivalent 1,2-Epoxygruppen 
vorhanden ist. · · 

-... , .... 
35 Patentanspriiche fiir den Vertragsstaat:· AT 

. 1. Oberzugszusammensetzung auf.Wasserbasis, die im wesentlichen aus einem flussigen Trager und 
einem zweiten Reaktionsprodukt. besteht~ welches · durch Mischen eines zweiten carboxyl-funktionellen 
Polymers mit einem ersten Reaktionsprodukt hergestellt wird; dadorch gekennzeichnet, daB das erste 

40 Reaktionsprodukt das Produkt der Reaktion in· einem organischen Medium ist von · 
(A) 50-90 Gew.-%, bezogen auf das Gewicht von (A) plus (B}, eines Epoxyharzes, welches im Mittel 

etwa H bis 2 endstandige 1,2-Epoxygruppen pro MolekUI enthilt und ein Epoxyaquivalentgewicht von• 
75o-5000 aufweist, · 

(B) einem ersten carboxyl-futiktionellen Polymer in einer Menge, die ausreichend ist, um mhidestens 
46 1,25 Aqui~alente ~n Ca_rboxylgrui;>pen zur Verfueun~ zu stell_en, wenn die (luelle der Carb~xylgruppe.eine 

monoprot1sche Saure 1st, und mrndestens 2-,0 Aqu1valente an Carboxylgruppen, wenn dre Quelle dreser 
Gruppen eine diprotische Saure ist; pro Aquivalent an· 112-Epoxygruppen in dem Epoxyharz, wobei das 
Polymer ein mittleres Molekulargewicht (ermitteltdurch Lichtstreuung) van· etwa 10 000 bis 160'000 und 
eine Saurezahl von 100 bis 500 aufWeist, · · · · · · · 

60 (C} mindestens 1,25 Aquivaleiiten eines tettiaren Amins pro Aquivalent an 1,2-Epoxygruppen in dem 
Epoxyharz, wobei das tertiar& Amin aus",der Gruppe·von R1R2R3N, Pyridin, N-Methylpyrrol, N-Methyl­
piperidin, N-Methylpyrrolidin, N-Methylmorpholin und Gemischen davon ausgewahlt ist, und worin R1 und 
R2 substituierte oder unsubstituierte einwertige Alkylreste mit einem oder zwei Kohlenstoffatomen in dem 
Alkylteil sind und R3 ein substituierter. oder- unsubstituierter einwertiger Alkyl rest mit 1 bis 4 Kolilenstoff-

56 atomen ist, " :- ' ·· · '·::. '· . 
(0) wahlweise 10 bis 90% der fur· die stochiometrische Reaktion mit dem· carboxyl-funktionellen 

-. Polymer von (B) erforderlichen Menge mindestens eines prirriaren~:sekundaren odertertiaren Aniins oder 
monofunktionellen quaternaren Ammoniumhydroxids,' wobei fur ·zunehmende Verhaltnisse von 
Carboxylgruppen zu 1,2-Epoxygruppen··dre Aminmenge er.hoht ·wird, um das · carboxyl-funktionelle 

60 Polymer in Wasser dispergierbar zu halten, " · · 
(E) wobei das zweite carboxyl-funktiorielle Polymer in· einer Menge von 5 bis 200 Gewichtsteilen pro 

100 Gewichtsteile von (A) plus (B} zugemischtwird,·tind ein ·mittleres Molekulargewicht (ermittelt durch 
Lichtstreuung) von etwa 10 000 bis 160:000 und eine. Saurezahl von 50 bis 500 aufweist, wobei die 
Saurezahl sich um mindestens 50 Einheiten von der Saurezahl des ersten carboxyl-funktionellen Polymers 

66 unterscheidet, · ' · 
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und wobe! das zweite Reaktionsprodukt nicht weniger als 30 Gew.·% Epoxyharz (A), bezogen auf die 
Gesamtmenge von (A), (8) und (E) entt:ialt. , , 

2. Zusammensetzung nach Anspruch 1, worin Wasser mit qem ersten Reaktionsprodukt in einer 
ausreichenden Menge vermischt wird, so daB die kontinuierlithe Phase wassrig ist, und sodann (E) mit 

6 dem ersten Reaktionsprodukt vermischJ wird. . 
3. Zusammensetzung nach Anspt1.4ch 1, worin (E) mit dem ersten Reaktionsprodukt vermischt wird, um 

das zweite Reaktionsprodukt herzustellen, und sodann Wasser dem zweiten Reaktionsprodukt in einer 
hinreichenden Menge zugemischt wird,_ so daB die kontinuierliche Phase wassrig ist. _ 

4. Zusammensetzung nach Anspruch 2 oder 3, worin das zweite carboxyl-funktionelle Polymer (E) mit 
10 . einem Amin neutralisiert wird, bevor (E) mit dem ersten Reaktionsprodukt vermischt wird. 

5. Zusammensetzung nach Anspruch 1, worin das tertiare Amin (C) als eine wassrige Losung zur 
Verfugung gestellt wird. 

6. Zusammensetzung nach Anspruch 1, worin das erste carboxyl-funktionelle Polymer eine um 
mindestens 100 Einheiten hOhere Saurezahl aufweist als·das zweite carboxyl-ft.inktionelle Polymer. 

t6 7. Zusammensetzung nach Anspruch 1, worin die Komponenten (A), (8), (C), (D) und (E) etwa 0, 1 bis 50 
Gew.-% der Oberzugszusammensetzung umfassen und der Rest aus dem flussigen Trager besteht, der 
Wasser ist, und wahlweise eine organische FIUssigkeit in einem Volumenverhaltnis von 70:30 zu dem 
gesamten Wasser. · 

8. Zusammensetzung nach Anspruch 1, worin die Qualle der Carboxylgruppen eine monoprotische 
. 20 Saure ist-und das erste carboxyl-funktionelle Polymer in einer Menge vorhanden ist, die ausreicht, um 1,5 

bis 2,5 Aquivalente Carboxylgruppen pro ,i.quivalent 1,2-Epoxygruppen zur Verfugung zu stellen und das 
tertiare Amin von (C) in einer Menge von 2,0 bis 2,5 Aquivalenten pro Aquivalent 1,2-Epoxygruppen 
vorhanden .ist. . 

9. Verfahren zur Herstellung einer Oberzugszusammensetzung auf Wasserbasis, die im wesentlichen 
~6. aus einem fli.issigen Trager und einem zweiten Reaktionsprodukt besteht, welches durch Mischen eines 

zweiten carboxyl-funktionellen Polymers mit einem ersten Reaktionsprodukt hergestellt wird, dadurch ge­
kennzeichnet, daB das erste Reaktionsprodukt das Produkt der Reaktion in einem organischen Medium ist 

- von 
(A) 50-90 Gew.-%, bezogen auf das Gewicht von (A) plus (8), eines Epoxyharzes, welches i_m Mittel 

30 etwa H bis 2 endstandige _ 1,2-Epoxygruppen pro MolekUI enthalt und ein Epoxyaquivalentgewicht von 
750-SOOO aufweist, · 

(8) einem ersten carboxyl-funktionellen Polymer in einer Menge, die ausreichend ist, um mindestens 
1,25 Aquivalente an Catboxylgruppen zur Verfu9ung zu stellen, wenn die Quelle der Carboxylgruppe eine 
monoprotische Saure ist; und mindestens 2,0 Aquivalente an Carboxylgruppen, wenn die Quelle dieser 

35, Gruppen eine diprotische Saure ist, pro Aquivalent an 1,2-Epoxygruppen in dem Epoxyharz, wobei das 
Polymer ein mittleres Molekulargewicht (erm{ttelt durch Lic_htstreuung).von etwa 10 000 bis 160 000 und 
eine Saurezahl von 100 bis 500 aufweist, 

(C) mindestens 1,25 Aquivalenten eines-tertiaren Amins pro Aquivalent an 1,2-Epoxygruppen in dem 
·Epoxyharz, wobei das tertiare Amin aus der Gruppe von R1R2R3N, Pyridin, N-Methylpyrrol, N-Methyl-

. 40 piperidin, N-Methylpyrrolidin, N-Methylmorpholin und Gemischen davon ausgewahlt ist; und worin R1 und 
R2 substituierte oder unsubstitu1erte einwertige Alkylreste mit einem oder zwei Kohlenstoffatomen in dem 
Alkylteil sind und R3 ein substituierter oder unsubstituierter einwertiger Alkyl rest mit 1 bis 4 Kohlenstoff-
atomen ist, . 

(D) wahlweise 10 bis 90% der fur die stochiometrische Reaktion mit dem car.boxyl-funktionellen 
45 , Polymer von (8) erforderlichen Menge mindestens eines primaren, sekundaren oder tertiaren Am ins oder 

•· monofunktionellen quaternaren Ammcmiumhydroxids, 
wobei fur zunehmende Verhaltnisse von Carboxylgruppen zu 1,2-Epoxygruppen die Aminmenge erhoht 
wird, um das carboxyl-funktionelle Polymer in Wasser dispergierbar zu halten, 

(El wobei das zweite carboxyl-funktionelle Polymer in einer Menge von 5 bis 200 Gewichtsteilen pro 
50 100 Gewichtsteile von (A) plus (8) zugemischt wird und ein mittleres Molekulargewicht (ermittelt durch 

Lichtstreuung) von_ etwa 10,QOO bis 1.60 000 und eine Saurezahl von 50 bis 500 aufweist, wobei die 
· Saurezahl sich um mindestens 50 Einheiten von der Saurezahl des ersten carboxyl-funktionellen Polymers 
unterscheidet, . . 
und wobei das zweite Reaktionsprodukt nicht weniger als 30 Gew.-% Epoxyharz (A), bezogen .auf die 

55 Gesamtmenge von (A), (8) und (E) enthalt. 
10. Verfahren nach_ Anspruch 9, worin Wasser mit des:n ersten Reaktionsprodukt in einer ausreichenden · 

Menge vermischt wird, so daB die kontinuierliche Phase wassrig ist, und sodann (E) mit dem· el,'Sten 
Reaktionsprodukt vermischt wird. .. , 

11. Verfahren nach Anspruch 9, worin (E) mit dem ersten Reaktionsprodukt vermischt wird, um das 
60 zweite Reaktionsprodukt herzustellen, und sodann Wasser dem. zweiten Reaktionsprodukt in einer 

hinreichenden Menge zugemischt wird, so daB die kontinuierliche Phase wassrig ist. 
12. Verfahren nach_Anspruch 10 oder 11, worin das zweite carboxyl-funktionelle Polymer {E} mit einem 

Amin neutralisiert wird, bevor (E) mit dem ersten Reaktionsprodukt verrnischt wird. 
13.- Verfahren nach Anspruch 9, worin das tertiare Amin (C) als eine wassrige Losung zur Verfugung 

65 gestellt wird. · 
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14. Verfahren nach Anspruch·9, worin das erste carboxyl-funktionelle Polymer eine um mindestens 100 V 
Einheiten hohere Saurezahl aufweist als das zweite carboxyl-fLinktionelle Polymer. 

15. Verfahren nach Anspruch 9, worin die K.oimponenten (A), (B), (C), (0) und (E) etwa 0, 1bis50 Gew.-% 
der OberzugszusamrriensetZung umfasaen und der Rest aus dem flUssigen Trager besteht, der Wasser ist 

6 und wahlweise eine organische FIOssigkeit in einem Volumeriverhaltnis von 70:30 zu dem gesamten 
Wasser. ·· · 

16. Verfahren nach Anspruch 9; worin die Ouelle der Carboxylgruppen eine monoprotische Saure ist 
und das erste carboxyl~funktionelle Polymer in einer·Menge vorhanden ist, die ausreicht, um 1,5 bis 2,5 
Aquivalente Carboxylgruppen pro Aquivalent 1,2-Epoxygruj:>peri zur Verfiigung zu stellen und das tertiare 

to Amin von (C) in einer Menge van 2,0 bis 2,5 Aquivalenten pro Aquivalent 1,2-Epoxygruppen vorhanden ist. 

16 

Revendications p0ut les Etats contractants: BE CH DE FR GB LI LU NL SE 

1. Une composition de revittement a support aqueux constituee essentiellement de vehicule liquide et 
d'un deuxieme produit de reaction prepare en merangeant un deuxieme polymere a fonctionnalite 
carboxyle avec un premier produit de reaction, caracterisee en ce que le premier produit de reaction est le 
produit de la reaction dans un milieu organique de: _ . . 

20 (A) 50-90% en poids, par rapport au poids de (A) plus (B), d'une resihe epoxy contenant, en moyenne, 
environ H a 2 groupes terminaux 1,2-'poxy par molecule et avant un poids equivalent d'epoxy de 
750-5000; . .. . . . . . . 

(B) un premier polymere a fonctionnalite carboxyle en quantite suffisante pour fournir au moins 1,25 
equivalent de groupes carboxyle, quand la source du groupe carboxyle est un acide mono-protique, et au 

26 moins 2,0 equivalents de groupes carboxyle, quand la source de ces groupes est un acide diprotique, par 
equivalent de groupes 1 ;2--9poxv dans la resine epoxy, ce polymere avant un poids moleculaire moyen en 
poids (determine par diffusion de la lumiere) d'environ 10 000-160 000 et un indice d'acide de 100-500; 

(C) au moins 1,25 equivalent d'une amine tertiaire par equivalent de groupes 1,2-epoxy dans la resine 
epoxy, cette amine tertiaire etant choisie dans le groupe constitue par R1R2R3N, la pyridine, le N-methyl 

30 pyrrole, la N-methyl piperidine, la N-methyl pyrrolidine, la N-methyl morpholine et leurs melanges, ou R1 et 
A2 sont des groupes alcoyle monovalents substitues ou non contenant un ou deux atomes de carbone dans 
la portion alcoyle et R3 est un groupe alcoyle monovalent substitue ou non contenant 1-4 atomes de 
carbone; 

(0) facultativement, 1()-;-90% de la quantite riecessaire pour reaction stoechiometrique avec le 
35 polymere a fonctionnalite carboxyle de (B) d'au rnoins urie amine primaire, secondaire ou tertiaire ou d'un 

hydroxyde d'ammonium·quaternaire monofonctionnel; 
ou pour des rapports croissants des groupes carboxyle aux groupes 1,2-epoxy, la quantite d'amine est 
accrue de faqon a maintenir dispersable dans l'eau le polymere a fonctionnalite carboxyle; . 

(E) ledeuxieme polymere a fonetionnalite carboxyle etant melange a'. raison de 5 a 200 parties en poids 
40 pour 100 parties en poids de (A) plus (B) et ayant un poids moleculaire moyen en poids {determine par 

diffusion de la lumiere) d'environ 10 000-160 000 et un indice ·d'acide de 50-500; cet indice d'acide 
presentant une difference d'au moins 50 unites avec l'indice d'acide du premier polymere a fonctionnalite 
carboxyle, le deuxieme produit de reaction ne contenant pas moins de 30% en poids de resine epoxy (A) 
par rapport au total de {A), (8) et (E). · · ·· · 

45 2. Une composition selon la revendication 1, dans laquelle de l'eau est melangee avec le premier 
produit de reaction en quantite suffisante pour que la phase continue soit aqueuse, et ensuite (E) est 
melange avec le premier produit de reaction. •· 

3. Une composition selon la revendication 1, dans laquelle (E) est melange avec le premier produitde 
reaction pour former le deuxieme produit de reaction et ensuite de l'eau est melangee avec le deuxieme 

60 produit de reaction en,quantite suffisante pour que la phase continue soit aqueuse. 
4. Une composition selon la revendication 2 ou 3, dans•laquelle le deuxieme polymere a fonctionnalite 

carboxyle (E) est neutralise par une amine avant que (E) soit melange avec le premier produit de reaction. 
5. Une composition selon la revendication 1, dans laquelle !'amine tertiaire (C) est fournie sous la 

forme d'une solution aqueuse. 
55 6. Une composition selon la revendication 1, dans laquelle le premier polymere a fonctionnalite 

carboxyle a un indice d'acide su.perieur d'au moins 100 unites a celui du deuxieme polymere a fonc-
tionnalite carboxyle. · 

7. Une composition selon la revendication 1, dans laquelle les constituants (A), {B), (C), (0) et (El 
formant environ 0, 1-50% en poids de la composition de revittement et le reste est constitue du vehicule 

60 liquide qui est de l'eau et, eventuellement, un liquide organique dans un rapport-en volume oompris entre 
70:30 et 100% d'eau. 

8. Une composition selon la revendicatiori 1, dans laquelle la source des groupes carboxyle est un 
acide mono-protique et I~ premier polymere a fonctionnalite carboxyle est present en quantite suffisante 
pour fournir 1,5-2,5 equivalents de groupes carboxyle par equivalent de groupes 1,2-epoxy et l'amine 

ss tertiaire de (C) est presente a raison de 2,0-2,5 equivalents par equivalent de groupes 1~2-epoxy, 
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. Revendic~tions pour rEtat contractant: AT . 

1. Une compositio~ de revetement a support aqueux constitu~e ~ssentiellernent de vehicule liquide et 
-- d'un· deuxieme produit de reaction prepare en melangeanf uri deuxieme polymere a fonctionnalite 

5 carboxyle avec un premier produit de reaction, caracterisee en ce que le premier produit de reaction est le 
produit de la reaction dans un milieu organique de: 

(A) 50-90% en poids, par rapport au poids de (A) plus (B), d'une resine epoxy contenant, en moyenne, 
environ H a 2 groupes terminaux 1,2-epoxy par. molecule et avant un poids equivalent d'•poxy de 
750-5000; - - - - -

10 (8) un premier polymere a fonctionnalite carboxyle en quantite suffisante pour foumir au moins 1,25 
equivalent de gro.upes carboxyle, quand la source du groupe carboxyle est un acide mono-protique, et au 
moins 2,0 equivalents de groupes carboxyle, quand la source de ces groupes est un acide diprotique, par 
equivalent de groupes 1,2-ttpoxy dans la resine epoxy, ce polymere ayant un poids moleculaire moyen en 
poids (determine par diffusion de la lumiere) d'environ 10 000-.-160 000 et un -indice d'acide deJ00-500; 

t5 (C) au moins 1,25 equivalent d'une amine tertiaire par equivalent de groupes 1,2-epoXy dans la resine 
epoxy, cette amine tertiaire etant choisie dans le groupe constitue par R1R2R3N, la pyridine, le N-methyl 
pyrrole, la N-methyl piperidine, la N-methyl pyrrolidine, la N-methyl morpholine et leurs melanges, ou R1 et 
R2 sont. des groupes alcoyle monovalents substitues ou _non contenant un ou deux atomes de c11rbone dans 
la portion alcoyle et R3 est un groupe alcoyle monovalent substitue ou non. contenant 1-4 atomes de 

20_ carbone; _ · -· -
(0} facultativement, 10-90% de la quantite necessaire pour reaction stoechiometrique avec le 

polymere a fonctionnalite carboxyle de (B) d'au moins une amine primaire, secondaire ou tertiaire ou d'un 
hydroxyde d'ammonium qu~ternaire monofonctionnel; -
ou pour des rapports croissants des groupes carboxyle aux groupes 1,2-epoxy, la quantite d'amine est 

"f5 accrue de fai;ori a maintenir dispersable dans l'eau le polymere a fonctionnalite carboxyle; 
(E} le deuxieme polymere a fonctionnalite carboxyle etant melange a raison de 5 a 200 parties en poids 

pour 100 parties en poids de (A) plus (B} et ayant un poids moleculaire moyen en poids (determine par 
diffusion de la lumiere) d'environ 10 000-160 000 et un indice d'acide de 50-500, cet indice d'acide 
presentant une difference d'au moins 50 unites avec l'indice d'acide du premier polymere a fonctionnalite 

30 car~oxyle, le deuxieme produit de re.action ne contenant pas moins de 30% en poids de resine epoxy (A) 
par rapport au total de (A), (B) et (E). -

-2. Une composition selon la revendication 1, dans laquelle de l'eau est melangee avec le premier 
produit de reac;tion en quantite suffisante .pour que la phase continue soit aqueuse, et ensuite (E) est 
melange.avec le premier produit de reaction. 

3$. 3. Une composition selon la revendication 1, dans laquelle (E) est melange avec le premier produit de 
reaction pour former le deuxieme produit de reaction et ensuite de l'eau est melangee avec le deuxieme 
produit de reaction en quantite suffisante pour que la phase continue soit.aqueuse. 

4. Une composition salon la revendication 2 ou 3, dans laquelle le deuxieme polymere a fonctionnalite 
carboxyle (E) est neutralise par une amine avant que (E) soit melange avec le premier produit de reaction. 

40 5. Une composition selon la revendication 1, dans laquelle !'amine tertiaire (C). est fournie sous la 
forme d'une solution aqueuse. -

6. Une composition selon la revendication 1, dans laquelle le premier polymere a fonctionnalite 
carboxyle a un indice d'acide superieur d'au moins 100 unites a celui du deuxieme polymere a fonc­
tionnalite carboxyle • 

45 7. Une composition selon la revendication 1, dans laquelle Jes constituants (A), (B), (C), (0) et (E) 
formant environ 0, 1-50% en poids de la composition de revetement et le reste est constitue du vehicule 
liquide qui est de l'eau et, eventuellenient, un liquide organique dans un rapport en volume compris entre 
70:30 et 100% d'eau. 

8. Une composition selon la revendication 1, dans laquelle la source des groupes carboxyle est un 
50 acide mono-protique et le premier polymere a fonctionnalite carboxyle est present en quantite suffisante 

pour fournir 1,5-2,5 equivalents de groupes carboxyle par equivalent de groupes 1,2-epoxy et ('amine 
tertiaire de (C) est presente a raison de 2,0-2,5 equivalents par equivalent de groupes 1,2-epoxy. 

9. Un procede de preparation d'une composition de revetement a support aqueux constituee 
essentiellement de vehicule liquide et d'un deuxieme produit de reaction en melangeant un deuxieme 

55 polymere a fonctionnalite carboxyle avec un premier produit de reaction, caracterisee en ce que le premier 
produit de reaction est le produit de la reaction dans un milieu organique de: 

(A) 50-90% en poids, par rapport au poids de (A) plus (B), d'une resine epoxy contenant, en moyenne, 
environ H a 2 groupes terminaux 1,2-epoxy par molecule et avant un poids equivalent d'epoxy de 
750-5000; 

60 (B) un premier polymere a fonctionnalite carboxyle en quantite suffisante pour fournir au moins 1,25 
equivalent de groupes carboxyle, quand la source du groupe carboxyle est un acide mono-protique, et au 
moins 2,0 equivalents de groupes carboxyle, quand la source de ces groupes est un acide diprotique, par 
equivalent de groupes 1,2-epoxy dans la resine epoxy, ce polymere ayant un poids moleculaire moyen en 
poids (determine par diffusion de la lumiere) d'environ 10 000-160 000 et un indice d'acide de 100-500; 

65 (C) au moins 1,25 equivalent d'une amine tertiaire par equivalent de groupes 1,2-epoxy dans la'resine 
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epoxy, cette amine tertiaire etant choisie dans le groupe constitue par R1R2R3N, la pyridine, le N-methyl 
pyrrole, la N-methyl piperidine, la N-methyl pyrrolidine, la N-methyl morpholine et leurs melanges, ou R1 et 
R2 sont des groupes alCoyle moilovalerits substitues ou non contenant un ou deux atom es de carbone daos 
la portion alcoyle et R3 est un groupe ·alcoyle monovalent substitue ou non contenant 1-4 atomes de 
5~~ . ' 

(0) facultativement, 10-90% de la quantite necessaire pour reaction stoechiometrique avec le 
polymere a fonctioniialite carboxyle de (Bl d'ali mains une amine primaire, secondaire ou tertiaire ou d'un 
hydroxyde d'ammonium quaternaire monoforictiOnnel; 
ou pour des rapports croissants des groupes carboxyle aux groupes 1,2-epoxy, la quantite d'amine est 

10 accrue de fa1ton a rriaintenir dispersable dans l'eau· le polyinere a fonetionnalite carboxyle; 
(E) le deuxieme polymere a fonctionnalite carboxyle etarit ·melange a raison de 5 a 200 parties en poids 

pour 100 parties en poids de (Al plus (B) et avant un poids moleculaire moyen en poids (determine par 
diffusion de la lumiere) d'environ 10 ooo-;....1ao ooo· et un indice d'acide de So-;....500, ceflndice d'acide 
presentant une difference d'au moins.50 unites ·avec l'ihdice d'acide du premier.polymere a fonctionnalite 

15· carboxyle, le deuxieme produit de reaction ne contenant pas moiils de 30% en poids de resine epoxy {A) 
par rapport au total de (A), (Bl et (E). · · 

10. Le procede de la revendication 9, dans lequelde l'eau est m·elangee avec le premier produit de 
reaction en quantite suffisante pour que la phase continue soit aqueuse; et ensuite {E) est melange avec le 
premier produit de reaction. . . 

20 11. Le procede de la revendication 9, dans lequel {E) est melange avec le premier produit de reaction 
pour former le deuxieme produit de reactiorf et erisuite de l'eau est melangee avec le deuxieme produit de 
reaction en quantite suffisante pour que la' phase continue soit aqueuse. · 

12. Le procede de la revendication 10 ou 11, dans laquelle le deuxieme polymere a fonctionnalite 
carboxyle (E) est neutralise par line amine avant que (E) soit melange avec le premier produit de reaction. 

26 13. Le procede de la revendication 9, da~s lequel !'amine tertiaire (C) est fournie ·sous la forme d'une · 
solution aqueuse. · · · · · · · 

14. Le procede de la revandication 1, dans lequel le premier polymere a fonctionnalite carboxyle a un 
indi~e d'acide superieur d'au moins 100 unites c\ celui du deuxieme polymere a. fonctionnalite carboxyle. 

15. Le pi"ocede de la reyendication 9, dans lequel les constituants (A), (8), (C), (DI et (E) formentenviron. 
30 0, 1-50% en poids de la composition de revetement et le i"este est constitue du vehicule liquide qui est de 

l'eau et, eventuellement, un liquide.'organique dans un rapport en volume compris entre 70:30 et 100% 
d'eau. · · ·· · 

16. Le proced' de la revendication 9, dans lequel la source des groupes carboxyle est un acide mono­
protique et le premier polymere a fonctionnalite carboxyle est present en quantite suffisante pour fournir 

35 1,5-2,5 equivalents de groupes carboxyle par equivalent de groupes 1,2-epoxy et l'amine tertiaire de (Cl 
est presente a raison de 2,0-2,5 equivalents par equivalent de groupes 1,2-epoxy. 
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