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LAMINATING AND COATING ADHESIVE, ITS
MANUFACTURING AND USE

Matter enclosed in heavy brackets [ § appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

BACKGROUND OF THE INVENTION

A problem that frequently arises in the packaging
industry is that of producing a packaging material con-
sisting of more than one layer, for example, coating
cardboard or paper with plastics film to provide me-
chanical protection, or laminating two or more sheets
together in order to prevent, for example, permeability
to gas and/or liqud.

In many cases welding techniques or solvent-contain-
ing adhesives have previously been used for those pur-
poses. It is not necessary to go into detail here about the
disadvantages of surface welding and equally, quite
apart from the economic disadvantages, there are evi-
dent problems in the use of solvent-containing adhe-
sives as regards environmental pollution, work place
sanitation and the fire risk.

To avoid those disadvantages, an adhesive that is said
to solve these problems was proposed in Japanese Pub-
lished Application JP-OS No. 77/42532 (according to a
review i Chemical Abstracts 87 [1977] 40 402 k). The
adhesive used 1n that case consists of an aqueous disper-
sion of an ethylene/vinylacetate copolymer (PEVAQC),
into which 5% to 30% by weight of epoxy resins, based
on the PEV AC content, have been incorporated, and to
which an amine hardener has been added.

The adhesive was produced, for example, by dis-
solving a mixture of an aqueous solution of protective
colloids and sodium acetate with epoxy resin in vinyl
acetate, adding ethylene, polymerizing by means of a
water-soluble redox catalyst system, and then adding
the polyamine.

The use of such adhesives gives quite satisfactory
results as regards resistance to peeling provided that the
laminate 1s not subjected to thermal stress and/or stress
as a result of moisture.

OBJECTS OF THE INVENTION

An object of the present invention is to provide an
adhesive which, when used, results in laminates or
coated shaped articles having a bond of improved
strength, especially also during and after thermal stress
and, in many cases, even during and after stress caused
by boiling water.
Another object of the present invention is the devel-
opment of a laminating and coating adhesive in aqueous
dispersion form consisting essentially of:
(1) an aqueous dispersion of a copolymer of monomer
units selected from the group consisting of:
(a) a vinyl ester of an alkanoic acid having from 1 to
18 carbon atoms,

(b) an acrylic acid ester of an alkanol having from 1 to
18 carbon atoms, and

(c) mixtures thereof, with

(d) from 0.1% to 10% by weight, based on the total
monomer content of an ethylenically-unsaturated
functional group-containing monomer having from
3 to 18 carbon atoms, and hydroxyl and carbonyl
groups as functional groups, and
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(e) from O to 55% of other monomers copolymeriz-
able with components (a), (b), (¢) and (d),
(2) from 0.05% to 20% by weight, based on the co-
polymer weight, of an epoxy compound having at least
one epoxy group per molecule and having a mean
epoxy equivalent weight of from &0 to 1,000,
(3) from 0.05% to 20% by weight, based on the co-
polymer weight, of an amine hardener, and
(4) from 0 to 15%, based on the solids content of the
adhesive, of other conventional adhesive additives.
A vyet further object of the present invention 1s the
improvement in the process for coating comprising
applying an aqueous adhesive dispersion to a solid sub-
strate, drying and recovering a solid substrate coated
with an adhesive coating, the improvement consisting
essentially of employing a laminating and coating adhe-
sive in aqueous dispersion form consisting essentially of:
(1) an aqueous dispersion of a copolymer of monomer
units selected from the group consisting of:
(a) a vinyl ester of an alkanoic acid having from 1 to
18 carbon atoms,

(b) an acrylic acid ester of an alkanol having from 1 to
18 carbon atoms, and

(c) mixtures thereof, with

(d) from 0.1% to 109 by weight, based on the total
monomer content of an ethylenically-unsaturated
functional group-containing monomer having from
3 to 18 carbon atoms, and hydroxyl and carbonyl
groups as functional groups, and

(e) from O to 55% of other monomers copolymeriz-

able with components (a), (b), (c) and (d),

(2) from 0.05% to 20% by weight, based on the co-
polymer weight, of an epoxy compound having at least
one epoxy group per molecule and having a mean
epoxy equivalent weight of from 80 to 1,000,

(3) from 0.05% to 20%_by weight, based on the co-
polymer weight, of an amine hardener, and

(4) from 0 to 15%, based on the solids content of the
adhesive, of other conventional adhesive additives, as
said aqueous adhesive dispersion.

These and other objects of the invention will become
more apparent as the description thereof proceeds.

DESCRIPTION OF THE INVENTION

The above objects have been achieved and the draw-
backs of the prior art have been overcome by the pres-
ent invention, by which, surprisingly, it is possible even
to achieve such strengths of adhesion that attempts to
break the adhesion by mechanical means cause destruc-
tion of the cemented layers of the laminate or of the
coated shaped article.

The subject of the invention is a laminating and coat-
ing adhesive consisting of:

(1) an aqueous dispersion of a copolymer comprising
monomer units of a vinyl ester of an alkanecar-
boxylic acid having from 1 to approximately 18
carbon atoms, or of an acrylic acid ester of an
alkanol having from 1 to approximately 18 carbon
atoms, or a mixture of those monomers, and at least
one further monomer,

(2) from 0.05% to 20% by weight of an epoxy com-
pound having at least one epoxy group per mole-
cule and having a mean epoxy equivalent weight of
from 80 to 1,000,

(3) from 0.05% to 20% by weight of an amine hard-
ener, the amounts in each case being based on the
weight of the copolymers, and
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(4) optionally, further additives, which are character-
ized in that the copolymer of the dispersion (a)
additionally contains from 0.19% to 10% by weight,
based on the total weight of the copolymer, of
monomer units, introduced by polymerization of
an ethylenically-unsaturated functional group-con-
taining monomer having hydroxyl and carbonyl
radicals as functional groups, and from 3 to 18
carbon atoms.

More particularly, the present invention relates to a
laminating and coating adhesive in aqueous dispersion
form consisting essentially of:

(1) an aqueous dispersion of a copolymer of monomer
units selected from the group consisting of:

(a) a vinyl ester of an alkanoic acid having from 1 to

18 carbon atoms,

(b) an acrylic acid ester of an alkanol having from 1 to
18 carbon atoms, and

(c) mixtures thereof, with

(d) from 0.1% to 10% by weight, based on the total
monomer content of an ethylenically-unsaturated
functional group-containing monomer having from
3 to 18 carbon atoms, and hydroxyl and carbonyl
groups as functional groups, and

(e) from 0 to 55% of other monomers copolymeriz-
able with components (a), (b), (c) and (d),

(2) from 0.05% to 20% by weight, based on the co-
polymer weight, of an epoxy compound having at least
one epoxy group per molecule and having a mean
epoxy equivalent weight of from 80 to 1,000,

(3) from 0.05% to 20% by weight, based on the co-
polymer weight, of an amine hardener, and

(4) from O to 15%, based on the solids content of the
adhesive, of other conventional adhesive additives; and
its use in coating and laminating,

The adhesive is preferably produced by, on the one
hand, adding from 0.1 % to 40% by weight, based on
the copolymer, of an epoxy compound of the above-
defined kind and, optionally, further additives, to 1 part
by weight of the copolymer dispersion (1) and, on the
other hand, adding from 0.1 % to 40% by weight, based
on the copolymer, of an amine hardener and, optionally,
further additives, to 0.7 to 1.3 parts by weight of the
copolymer dispersion (1), and then homogeneously
mixing together the components so obtained.

The adhesives according to the invention are excel-
lently suitable for the manufacture of laminates of sheet-
like structures or shaped articles comprising one or
more of the following materials: Polyolefins, polyesters,
polyamides, vinyl and vinylidene polymers, and modi-
fied cellulose.

Included among the materials mentioned, there are
obviously also to be understood those that contain mix-
tures of the said substances, i.e., blends of, for example,
a polyamide and a polyester, and also copolymers and
graft copolymers consisting of monomer units selected
from the group of a-olefins, for example, ethylene;
vinyl and vinylidene halides, for example, vinyl chlo-
ride and vinylidene chloride; vinyl esters, for example,
vinyl acetate, vinyl propionate and vinyl laurate; and
a,3-ethylenically unsaturated carboxylic acids.

Furthermore, the adhesives according to the mmven-
tion may advantageously be used when coating paper,
cardboard or metal, for example, aluminum and tin,
with sheetlike structures consisting of the aforemen-
tioned matenials.
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The aforementioned materials, apart from paper and
paste board (cardboard), are especially preferably used
as sheetlike structures, especially sheets or foils.

The aqueous dispersion (1) is preferably produced by
copolymerizing a vinyl ester of a straight-chain or
branched, preferably saturated, monocarboxylic acid
having from 1 to approximately 18 carbon atoms, or an
acrylic acid ester of an alkanol having from 1 to approx-
inately 18 carbon atoms, or a mixture of those mono-
mers, with approximately 0.1% to approximately 10%
by weight, based on the total monomers of an ethyleni-
cally-saturated functional group-containing monomer
that has from 3 to 18 carbon atoms and contains hy-
droxyl and carbonyl groups as functional groups, and
optionally, with further monomers, in the presence of
customary protective colloids and/or emulsifiers as
well as preferably water-soluble initiator systems. It 1s
also possible to add the epoxy compounds prior to, at
the beginning of, or during, polymerization. Preferably,
however, those compounds are not admixed until poly-
merization i1s complete.

The ethylenically-unsaturated functional group-con-
taining monomers that contain hydroxyl and carbonyl
groups as functional groups can be of diverse types.
Preferably the hydroxyl and carbonyl groups are ar-
ranged in the molecule in such manner as to give rise to
an activated hydrogen capable of undergoing reaction
with an amine and/or epoxide group. In particular, the
hydroxyl and carbonyl group can be combined as a.
carboxyl group or be closely adjacent each other as an
N-methylolamide group. Especially preferred as func-
tional group containing monomers are compounds of
the formula

CH;—CH—CO—XH

and

CH;3;—CH=CH—CO—XH

where X is —O— or —NHCH>0. Among the mono-
mers which can be employed under the above designa-
tion are alkenoic acids having from 3 to 18 carbon
atoms, preferably from 3 to 8 carbon atoms, such as
acrylic acid, methacrylic acid, crotonic acid, etc.; al-
kenedioic acids having from 4 to 18 carbon atoms, pref-
erably from 4 to 8 carbon atoms, such as maleic acid,
fumaric acid, itaconic acid, etc.: and N-methylolamides
of the above alkenoic acids and alkenedioic acids, such
as N-methylolacrylamide or N-metliylolmethacryla-
mide, or mixtures of those compounds. The mentioned
methylol compounds are especially preferred.

The following come into consideration as optional
further monomers to be employed in amounts of from 0O
to 55% by weight of the monomers, for the manufac-
ture of the copolymers: a-olefins, especially 1-alkenes
having from 2 to 4 carbon atoms, for example, ethylene
and propylene; methacrylic acid esters of alkanols hav-
ing from 1 to approximately 18 carbon atoms, espe-
cially, for example, methyl methacrylate, ethyl methac-
rylate and butyl methacrylate; amides of acrylic and
methacrylic acid, optionally substituted by lower alkyl
groups, for example, acrylamide, methacrylamide, N-
methylacrylamide, N-methylmetbacrylamide, N,N-
dimethylacrylamide, = N,N-dimethylmethacrylamide,
N-ethylacrylamide, N-ethylmethaerylamide, N,N-die-
thylacrylamide and N,N-diethylmethacrylamide; acry-
lonitrile, methacrylonitrile, lower alkyl esters of fu-
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maric and maleic acid, for example, dibutyl maleate;
and N-vinylpyrrolidone. Ethylene is especially prefera-
bly used.

The copolymer dispersions used in accordance with
the invention are produced according to known poly- 5
merization processes, preferably by emulsion polymeri-
zation, preferably with solids contents of from 3% to
70% by weilght based on the total weight of the copoly-
mer dispersion.

The epoxy compound is admixed with a portion of 10
dispersion (1). The epoxy compounds are, for example,
those based on epichlorohydrin-bisphenol A, glycidyl
ethers of alkanepolyols, epoxypropylamines, novolak
epoxy compounds, cycloaliphatic resins with epoxy
groups, for example, dicyclopentadienyldioxide, diglyc-
idyl esters of hexahydrophthalic acid, vinylcyclohex-
enedioxide, and epoxy compounds of alkylphenols or of
fatty acid derivatives. In general, they have epoxy
equivalent weights of from 80 to 1,000 and preferably
they have viscosities of 0.2 to 40 Pa.s at 25° C. They are
readily available commercially. The epoxy compounds
can be used as such, but 1t 1s also possible first to dis-
perse them in water and then use those dispersions. The
epoxy compound is added to the portion of dispersion
(1), preferably in amounts of from 5% to 30% by 25
weight, based on the copolymer.

The amine hardener i1s added to another portion of
dispersion (1), preferably in amounts of from 5% to
30% by weight, based on the copolymer. The amine
hardeners generally comprise amines and/or amides,
but frequently also polyamines and/or polyamides.
They are likewise readily available commercially. Ex-
amples are aliphatic polyamines, their derivatives and
salts, for example, diethylenetriamine, triethylenetetra-
mine, dimethylaminopropylamine, ethylenediamine;
adducts of those compounds with monofunctional or
polytunctional glycidyl ethers, for example, of bisphe-
nol A or of butylglycidyl ethers; reaction products of
those compounds with ethylene oxide, propylene oxide
or acrylonitrile; aromatic amines, for example, m-
phenylenediamine, 4,4'-methylenedianiline,.
4,4'diaminodiphenylsulfone; secondary and tertiary
aliphatic amines and salts thereof, for example, piperi-
dine, benzyldimethylamine, dimethylaminomethyl phe-
nol; polyaminoimidazolines; polyaminoamides, for ex-
ample, resinous condensation products of oligomerized
vegetable oils, for example, tall oils, or unsaturated fatty
acids with arylpolyamines or alkylpolyamines.

The two dispersions, one of which contains the epoxy
compound while the other contains the hardener, are
then mixed together in a ratio of approximately 1:0.7 to
1:1.3 to form the reactive adhesive according to the
invention. Preferably the ratio of epoxy compound to
hardener 1s in that case in the range of from 1:1 to 400:1,
especially from 1:1 to 25:1.

In many cases, a ratio of 1:1 has proved to give opti-
mal results. To achieve special effects the amine hard-
ener can, if desired, be used in excess with respect to the
epoxy compound.

The adhesive so obtained generally has a pot life of 60
from a few hours to approximately two weeks. The
desired pot life can easily be adjusted by the expert, if
necessary, after a few tests.

The adhesive so obtained can be used as such or
alternatively can be mixed with further additives. The 65
further additives are conventional adhesive additives
employed in an amount of from 0 to 15% by weight,
based on the solids content of the adhesive. It is fre-
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quently desirable to set specific viscosities, for example,
by the addition of water or a filler. The optimal viscosi-
ties depend on the nature of the intended processes.
Thus, adhesive dispersions having viscosities of approx-
imately 10 to 500 mPa.s have proved especially advan-
tageous for application by means of rollers, for example,
also 1 reverse roll coating, intaglio printing or air
brush. For application by doctor blade apparatus, adhe-
stves according to the invention having viscosities of up
to 5,000 mPa.s are especially advantageous.

Obviously, the two components consisting of copoly-
mer disperston and epoxy compound, and copolymer
dispersion and amine hardener, can be produced from
two different copolymer dispersions. It is generally
preferred, however, to divide a dispersion into approxi-
mately equal parts and add epoxy compound and hard-
ener respectively. At the same time or afterwards, it is
also possible to add further additives to these two com-
ponents, if that 1s desired in order to achieve special
effects.

Examples of such further additives are fillers, for
example, finely divided silica, carbon black or plastics
powder; dyestuffs; thixotropizing agents; plasticizers;
and dispersions auxiliaries. Preferably, however, the
addition 1s limited to up to 10% by weight, based on the
solids content of the adhesive. In particular, no fillers or
pigments should be added if translucent to clearly trans-
parent laminates are to be produced.

The laminating and coating adhesives according to
the invention are generally applied to the sheetlike
structure or shaped article, especially to foils, by roller
application, air brush, intaglio printing, doctor blade
apparatus or by spraying. In some cases it has proved
advantageous to pretreat the surface to be coated, for
example, by corona discharge, ozonization, or primer
supplement, the latter especially in the case of metals or
the like. Generally, a wet film thickness of the adhesive
of from 10 to 30 um is adequate. The layer of dispersion
1s then dried by convection of hot gases, for example,
hot air, by infrared, by high frequency or by some other

- customary drying process. The sheetlike structure or

shaped article is then laminated at temperatures, prefer-
ably of between 60° and 100° C., frequently at pressures
of approximately 10 to approximately 1,000 kIN/m? to
the sheetlike structure(s) (shaped articles) provided as
the other layer(s) of the laminate. In an especially pre-
ferred embodiment, a sheet of the initially mentioned
materials is joined in this manner with another sheet
which may differ in material from the other.

In a further preferred embodiment, paper, paste
board (cardboard) or metal, the latter preferably like-
wise in the form of a sheet or foil, is laminated with a
sheet of the plastic or modified cellulose materials listed
previously by means of the adhesive according to the
invention.

In comparison with the state of the art, the laminates
or coated products produced using the adhesive accord-
ing to the invention surprisingly exhibit increased
strength especially during and after optionally more
prolonged heat action and the action of water. Thus, in
contrast with laminates produced according to previous
processes, these products are in many cases even resis-
tant to sterilization. Frequently the constraints for ther-
mal mechanical and chemical stress are set, not by the
strength of the adhesion, but by the strength of the
sheetlike structures or shaped articles bonded by means
of the laminating and coating adhesive according to the
invention.



Re. 34,766

7

The following examples are illustrative of the prac-
tice of the invention without being limitative.

EXAMPLES

In the following comparison tests and examples, the 5
adhesive dispersions were applied with a wet film thick-
ness of approximately 12 um to an approximately 60 pm
thick polyethylene foil over a width of 2 cm, dried by
hot air (approximately 80° to 90° C.) and then sealed at
approximately 90° C. for one second at 392.3 kN/m2to 10
a second polyethylene foil. After the storage time and
storage conditions stated, in each case the two sheets
were drawn apart at a speed of 300 mm/min and an
angle of 180° over a length of 15 cm. The force required
for this was measured in newtons and is quoted as a 15
measure of the resistance to peeling.

EXAMPLE 1

18 parts by weight of an aqueous emulsion containing
50% by weight, based on the total weight of the emul- g
sion, of an epoxy resin having an epoxy equivalent
weight of 178 to 196, an epoxy value of 0.51 to 0.56 and
a viscosity of 25° of 6 to 10 Pa.s, were added to 100 parts
by weight of an aqueous dispersion of a copolymer
consisting of 52% by weight of vinyl acetate units, 6% 75
by weight of butyl acrylate units, 39% by weight of
ethylene units and 3% by weight of N-methylolacryla-
mide units, and having a solids content of 45% by
weight. The total solids content of the dispersion pro-
duced in this manner was then adjusted, with water, to 5,
40% by weight.

18 Parts by weight of a 50% by weight solution of a
customary commercial polyaminoimidazoline resin in
dilute acetic acid were added to a further 100 parts by
weight of the same copolymer dispersion, and the solids 45
content was then likewise adjusted to 40% by weight.

The polyaminoimidazoline resin, in the form of a
75% by weight solution in dilute acetic acid had a vis-

cosity of 10 to 20 Pa.s at 25° C. and an amine number of
210 to 240.

: ] : : 40
The two modified copolymer dispersions were mixed
with one another and applied to a 60 um thick polyeth-
ylene foil in such an amount that each M? of sheet was
coated with approximately 5 gm of dry adhesive com-
position. After drying with hot air at 80° C. to 90° C., 1t 45
was sealed to an identical polyethylene foil.
The following resistance to peeling were ascertained:
Storage Storage Force (N) 20
Test Time Conditions to Peel
(a) 2 hours 23° C., 50% relative 3.0-3.5
atmospheric humidity
(b) 30 minutes Boiling water, then 6.5-7.0
1 hour cold water (approxi-
mateiy 10° C.) 23
() 7 days 40° C., 30% relative About 7
atmospheric humidity
(d) 7 days 40° C., 30% relative 8.0-8.5
atmospheric humidity,
then
30 minutes Boiling water then 60
1 hour cold water (approx-
mately 10° C.)
EXAMPLE 2 65

Example 1 was repeated, except that the dispersion
had a 45% by weight solids content and contained a
copolymer consisting of 61% by weight of vinyl acetate

8

units, 7% by weight of butyl acrylate units, 29% by
weight of ethylene units and 3% by weight of N-
methylolacrylamide units.

The following resistance and peeling measurements
were ascertained:

Test According Peeling
to Example 1 Force (N)
(a) 9.5-10.0
(b) 9.5-10.0
(c) Sheet torn
(d) Sheet torn
COMPARISON TEST

Example 1 was repeated, except that an aqueous dis-
persion having a 45% by weight solids content of a
copolymer consisting of 78% by weight of vinyl acetate
and 22% by weight of ethylene was used.

Storage analogously to the Tests (a) and (c) in Exam-
ple 1 in each resulted in peeling resistance of 3 to 3.5 N.

In Tests (b) and (d) according to Example 1, practi-
cally no resistance to peeling could be ascertained.

EXAMPLE 3

Example 1 was repeated, except that the starting
dispersion had a solids content of 65% and contained a
copolymer consisting of 96% by weight of ethyl acry-
late and 4% by weight of N-methylolacrylamide units.

The following resistance to peeling measurements
were taken:

Test According Peeling
to Example 1 Force (N)
(a) 10.0-10.5
(b) 8.0-9.0
(c) 12.5-13.0
(@ 12.0-12.5
EXAMPLE 4

Example 1 was repeated, except that the starting
dispersion had a solids content of 50% and contained a
copolymer consisting of 87% by weight of vinylacetate,
12% by weight of ethylene and 1% by weight of acrylic
acid.

The best samples were prepared according example
1. Storage at normclimate (23° C., 50% rh) resulted in
the peeling resistance of 10~11 N/2 cm after 15 min., 30
min., 60 min., 2 hours and 7 hours of storage time. After
24 hours of storage time the sheet was torn.

The preceding specific embodiments are illustrative
of the practice of the invention. It is to be understood,
however, that other expedients known to those skilled
in the art, or disclosed herein, may be employed without
departing from the spirit of the invention or the scope of
the appended claims.

We claim:

1. A laminating and coating adhesive in aqueous dis-
persion form comprising:

(1) an aqueous dispersion of a copolymer of monomer

units selected from the group consisting of:

(a) a vinyl ester of an alkanoic acid having from 1
to 18 carbon atoms,

(b) an acrylic acid ester of an alkanol having from
1 to 18 carbon atoms, and
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(¢c) mixtures thereof, with

(d) from 0.1% to 10% by weight, based on the total
monomer content of an ethylenically-
unsaturated functional group-containing mono-
mer having hydroxyl and carbonyl groups as
functional groups selected from the group con-
sisting of [alkenoic acids having from 3 to 8
carbon atoms, alkenedioic acids having from 4 to
g carbon atoms, N-methylolamides of said al-
kenoic acids and N-methylolamides and di-N-
methylolamides of said alkenedioic acids, § V-
methylolacrylamide and N-methylolmethacryla-
mide,

(e) irom O to 55% of other monomers copolymeriz-
able with components (a), (b), (c) and (d), and

(2) from 0.05% to 20% by weight, based on the co-

polymer weight, of an epoxy compound having at

least one epoxy group per molecule and having a

means €poxy equivalent weight of from 80 to 1,000,

said epoxy compound being added after comple-

tion of copolymerization, and

(3) from 0.05% to 20% by weight, based on the co-

polymer weight, of a polyamide hardener, said

polyamide hardener being added after completion

of copolymerization,

5

10

15

20

said laminating and coating adhesive being capable of 23

laminating at temperatures of between 60° and 100° C.
I2. The laminating and coating adhesive of claim 1
containing up to 15%, based on the solids content of the
adhesive, of conventional adhesive additives selected
from the group consisting of fillers, dyestuffs, thixotro-
pizing agents, plasticizers and dispersion auxiliaries.]

[3. The laminating and coating adhesive of claim 1

wherein said ethylenically-unsaturated functional
group-containing monomer is selected from the group
consisting of N-methylolacrylamide and N-methylol-
methacrylamide. ]} |

4. The laminating and coating adhesive of claim 1 [or

3] wherein components (2) and (3) are present in an
amount of from 2.5% to 15% by weight, based on the
copolymer weight.

d. A process for the production of the laminating and

coating adhesive of claim 1 consisting of:

(A) mixing from 0.1% to 40% by weight, based on
the copolymer weight, of said epoxy compound
with 1 part by weight of said dispersion (1) after
completion of copolymerization,

(B) mixing from 0.1% by 450% by weight, based on
the copolymer weight, of said polyamine hardener,
with from 0.7 to 1.3 parts by weight of said disper-
sion (1) after completion of copolymerization,

(C) homogeneously mixing (A) and (B) together, and

(D) recovering said laminating and coating adhesive.

6. In the process for coating comprising applying an

aqueous adhesive dispersion to a solid substrate, drying
and recovering a solid substrate coated with an adhe-

30

35

45

50

sive coating, the improvement consisting essentially of 2>

employing a laminating and coating adhesive in aqueous
dispersion form comprising:
(1) an aqueous dispersion of a copolymer of monomer
units selected from the group consisting of:
(a) a vinyl ester of an alkanoic acid having from 1
to 18 carbon atoms,
(b) an acrylic acid ester of an alkanol having from
1 to 18 carbon atoms, and
(c) mixtures thereof, with
(d) from 0.1% to 10% by weight, based on the total
monomer content of an ethylenically-
unsaturated functional group-containing mono-
mer having hydroxyl and carbonyl groups as
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functional groups selected from the group con-
sisting of [alkenoic acids having from 3 to 8
carbon atoms, alkenedioic acids having from 4 to
8 carbon atoms, N-methylolamides of said al-
kenoic acids and N-methylolamides and di-N-
methylolamides of said alkenedioic acids,J V-
methylolacrylamide and N-methylolmethacryla-
mide, and

(e) from O to 55% of other monomers copolymeriz-
able with components (a), (b), (¢) and (d),

(2) from 0.05% to 20% by weight, based on the co-
polymer weight, of an epoxy compound having at
least one epoxy group per molecule and having a
mean epoxy equivalent weight of from 80 to 1,000,
said epoxy compound being added after comple-
tion of copolymerization, and

(3) from 0.05% to 20% by weight, based on the co-
polymer weight, of a polyamide hardener, said
polyamide hardener being added after completion
of copolymerization,

said laminating and coating adhesive being capable of
laminating at temperatures of between 60° and 100° C.

L7. The process of coating of claim 6 wherein said
solid substrate coated with an adhesive coating is lami-
nated with a sheetlike structure.

8. The process of claim [7] 6 wherein said solid
substrate with an adhesive coating is laminated with a
sheetlike structure [is] made of a material selected
from the group consisting of polyolefin, polyester, poly-
amide, vinyl polymers, vinylidene polymers, modified
cellulose and mixtures thereof.

9. The process of claim [7} 6 wherein said solid
substrate is selected from the group consisting of paper,
card-board and metal and said sheetlike structure is
selected from the group consisting of polyolefin, poly-
ester, polyamide, vinyl polymers, vinylidene polymers,
modified cellulose and mixtures thereof.

10. The laminating and coating adhesive of claim 1
wherein said ethylenically-unsaturated functional
group-containing monomer 1S a compound having the
formulae

CHy;=—=CH-—-CO—XH

and

CH3;—CH=—CH—CO—XH

wherein X is a member selected from the group consist-
ing of —O— and —NHCH,O—.

11. The laminating and coating adhesive of claim 1
[or 3] wherein said other monomers of component
(1)(e) are members selected from the group consisting
of 1-alkenes having from 2 to 4 carbon atoms, meth-
acrylic acid esters of alkanols having from 1 to 18 car-
bon atoms, amides of acrylic acid and methacrylic acid
optionally substituted by lower alkyl, acrylonitrile,
methacrylonitrile, lower alkyl esters of fumaric and
maleic acid and N-vinylpyrrolidone.

12. The laminating and coating adhesive of claim 1
[or 3] wherein said epoxy compound of component
(2) has a viscosity of from 0.2 to 40 Pa.s at 25° C.

13. The process for coating of claim [7] 6 wherein
said solid substrate coated with an adhesive coating 1s a
sheetlike structure.

14. The process for coating of claim [7] 6 wherein
said sheetlike structure and said solid substrate of claim
[7]1 6 which are laminated are foils and the laminated

foils are resistant to sterilization.
% ik * %k -
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