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This invention relates to a method of making a water resistant, aqueous dispersion-based adhesive. The adhesive is recom-
mended mainly for bonding plastic flooring to concrete substrate. In the method according to the invention, 5-50 weight parts of
epoxide resin or a modified epoxide resin are introduced to an aqueous dispersion of ethylene vinyl acetate copolymer, or of an
acrylic ester copolymer, or of a chloroprene copolymer. That amount is related to 100 weight parts of said copolymers having a
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mixing both components of the adhesive, it is applied to the substrates to be bonded.
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METHOD FOR MAKING AQUEOUS DISPERSION-BASED ADHESIVE

This invention relates to a method of making a
water resistant, aqueous disperion-based adhesive. The said
adhesive is a two-component one and contains high molecular
weight copolymers as its main component. The adhesive is
recommended mainly for bonding plastic flooring to concrete
substrate.

The bonds obtained using aqueous dispersion-based
adhesives known in the art have unsatisfactory resistance to
long-term exposure to water. Moreover, the known adhesives
cannot be used for bonding plastic flooring to wet, freshly
prepared concrete. An example of such known adhesive is an
aqueous dispersion-based adhesive manufactured by BASF.

Main component of BASF adhesive is a product of acrylic
esters copolymeriiation sold under a trade name Acronal
V-271. This adhesive contains also: a filler, an
emulsifier, large amount of resin (in toluene solution) and
other additives. This adhesive has good bond strength when
bonding plasticized PVC flooring, but its resistance to
long-term exposure to water is limited.

Polychloroprene latex-based adhesives are widely
used for bonding a variety of materials. It became possible
because many different natural and synthetic resins, other

lattexes and aqueous dispersions or emulsions of various
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polymers as well as starch, proteins and other additives

usually applied to modify the processing and application
properties of the adhesive have been introduced to the basic :
adhesive binder--a chloroprene copolymer. Coalescing agents

and sometimes solvents have been also used to get a

continuous adhesive film.

Low glass transition temperature of chloroprene
copolymer is of great importance to ensure a good tack of
the adhesive. However, it is desirable to add resins of
appropriate softening temperature in order to get good
coalescence and good properties of the adhesive bonds. One
of the few disadvantages of polychloroprene rubber-based
adhesives is low initial resistance to water. Water
resistance of the adhesive bonds made using aqueous
dispersions of ethylene vinyl acetate copolymers is also
unsatisfactory.

It is, however, known in the art that aqueous
dispersions of acrylic copolymers containing epoxide, imine
or amide groups in the molecule ére used in coatings to
improve their weathering characteristics and thus also water
resistance.

In European Patent 0172460, a two-component
aqueous dispersion used in coatings is described. First
component is epoxide groups containing acrylic copolymer

(product of copolymerization of acrylic esters, mainly

Gt

methyl acrylate and methyl methacrylate, styrene and

glicydyl methacrylate), and second component is an ether
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bond containing high molecular weight aliphatic diamine of
molecular weight below 5000.

In U. S. Patent 3,945,963, an aqueous
emulsion-based solvent-containing coating composition is
described. The first component is an imine group containing
acrylic copolymer (product of copolymerization of acrylic
acid esters, methacrylic acid esters, unsaturated monomers,
e.g. styrene, acrylonitrile, and unsaturated hydrocarbons
with unsaturated carboxylic acids being then partially or
totally reacted with alkyleneimine. The second component is
water-dispersed solid epoxide resin of very high molecular
weight (40,000 to 60,000).

U. S. Patent 4,289,674 teaches about aqueous
dispersions obtained by combining an amide group éontaining
aqueous dispersions of acrylic copolymers (obtained by
solution copolymerization of N-methoxyacrylamide, 6:
N-mephoxymethacrylamide, unsaturated carboxylic acids and a
vinyl monomer) with high molecular weight, solid epoxide
resin dispersed in water.

Room temperature-crosslinkable coatings or
adhesive films can be obtained from such known products
composed of solid constituents only when they contain
organic solvents.

The objective of this invention was to develop a
process of manufacturing solventless, water-resistant
adhesives that can be applied for bonding substrates soaked
with water and that would yield adhesive bonds resistant to

long-term exposure to water. The additional objective of
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this invention is to reach this goal by using aqueous
dispersions of standard, simple copolymers that would not
contain any reactive functional groups, small amount of
carboxylic groups that would help in getting stable agqueous
dispersion being an exception.

It has been found unexpectedly that it is possible
to make adhesives which can be applied for water-soaked -
substrates and are characterized by a very good resistance
of the adhesive bond to long-term exposure to water, by
blending chloroprene copolymer, acrylic ester copolymer, or
ethylene-vinyl acetate copolymer, said copolymers not
containing reactive functional groups except optionally
carboxylic groups and having glass transition temperature
below -5°, with liquid epoxide resin, when using as a curing
agent a low molecular weight polyaminoamide being separately
emulsified in aqueous dispersion of the same copolymer or in
water, said curing agent being added to the first component
that contains said copolymer and said epoxide resin not
later than 8 hours before the adhesive is used.

Amount of polyaminoamide is 20 to 100 pph (parts
by weight per 100 parts by weight) of epoxide resin,
preferably 40 to 70 pph of epoxide resin. Amount of epoxide
resin is 5 to 50 pph of polymer dispersion, preferably 10 to
30 pph of polymer dispersion. It is preferred to use the
epoxide resin being previously modified by addition of
either an aliphatic amine or a cycloaliphatic amine bearing
primary or secondary amine group or by addition of a

monocarboxylic acid, said acid being preferably lactic acid,
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while less than 5% of epoxide groups participate in said
addition reaction.

Liquid emulsion of polyaminoamide curing agent in
water or in aqueous copolymer dispersion is preferably
prepared with an addition of from 1 to 10 parts by wt. of
salicylic acid or lactic acid, said acid being preferably
used in a form of a salt with aliphatic or cycloaliphatic
amine bearing at least one primary or secondary amine group
in the molecule. |

The adhesives thus prepared exhibit a bonding
ability at temperatures as low as 1-15°C.

In particular cases, 5 to 50 parts of fillers per
100 parts of the dispersion, such as kaolin and bentonite,
as well as 2 to 40 parts of commonly known emulsifiers,
natural and synthetic resins such as casein, gum acids
esters, coumarone resins, urea-formaldehyde resins and
melamine-formaldehyde resins per 100 weight parts (pph) of
the copolymer may be used in the process of manufacturing
the adhesives according to this invention. |

EXAMPLES
Example I
Preparation of component 1I:

1000 g of aqueous dispersion of acrylic copolymer
(Acronal V-271) having a glass transition temperature of
-25°C is added stepwise_to 100 g of the liquid epoxide resin
(Epidian 5) while stirring the mixture continuously.

Preparation of component II:
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50 g of water is added to 50 g of polyaminoamide
(Versamid 140) while stirring the mixture continuously.
Then, 100 g of the acrylic copolymer (Acronal V-271) and 190
g of water are added stepwise. Both components are liquid.
Before the adhesive is applied, the components I and II are
blended using ; 3:1 weight ratio (respectively). The
adhesive is liquid. When the adhesive is used to bond PVC
flooring to fresh, wet concrete substrate, satisfactory bond
strength and water resistance of the adhesive bonds is
achieved.

Example II
Preparation of component I:

3g of propylamine is added to 100 g of the liqﬁid
epoxide resin (Epidian 5) and after 1 hour, 1000 g of
Acronal V-271 is added while stirring the mixture
continuously.

Preparation of component II:

100 g of water is added slowly to 100 g of the
polyaminoamide (Versamid 125) while stirring the mixture
continuously followed by the addition of 200 g of Acronal
V-271, 100 g of chalk and 100 g of water.

After components I and II are blended using 2:1
weight ratio, a thixotropic adhesive is obtained. When the
adhesive is used to bond PVC flooring to green concrete
substrate, satisfactory bond strength and water resistance
of the adhesive bonds are achieved.

Example TIII

Preparation of component I:

[} H
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1000 g of Acronal V-271 is added stepwise to 180 g
of the liquid epoxide resin (Epikote 828) while stirring the
mixture continuously.

Preparation of component II:

30 g of water and then 90 g of Acronal V-271 and
200 g of water were added to 90 g of Versamid 125. After
the components I and II are blended using 10:4 weight ratio,
a thixotropic adhesive of good spreadability onto the
substrate to be bonded is obtained.

| The adhesive has 3 days pot-life and 2 hrs. open
time (after applying onto wet concrete substrate) at 20°C.
At bonding PVC tiles to wet concrete at 20°C, the initial
bonding time amountsrto 24 hrs. Complete curing time is 7
days.  When such bonded specimen is soaked in water, no
damage of the bond is observed during 6 weeks.
Example IV

Preparation of component I:

1000 g of Acronal V-271 is added to 180 g of
Epidian 5.
Preparation of component II:

5 g of salicylic acid - isophorone diamine salt is
added to 90 g of Versamid 125 followed by the addition of
70 g of water and 90 g of Acronal V-271 and then 100 g of
water.

After the components I and II are blended using a
10:3 weight ratio, a thixotropic adhesive is obtained. When
the adhesive is applied to wet concrete substrate, the open

time is 3 hours-at 5°C. Initial curing time is 24 hours.
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Full curing time is 7 days. When such bonded specimen is
immersed in water, no damage of the bond is observed during
6 weeks.

Example V
Preparation of component I:

1000 g of agueous dispersion of the acrylic
copolymer (Acronal 80-D) having a glass transition
temperature of -25°C was added to 180 g of Epidian 5 while
stirring the mixture continuously.

Preparation of component II:

50 g of water, 50 g of Acronal 80-D and 40 g of
Acronal V-271, and then 200 g of water are added to 90 g of
Versamid 125 while stirring the mixture continuously.

After components I and II are blended using a 10:4
weight ratio, a thixotropic adhesive of good spreadability
onto both wet concrete substrate and PVC tiles is obtained.
Adhesive open time is 1.5 hour at 20°C. Fqll curing time is
7 days. After that time, the immersion in water for 6 weeks
does not result in a damage of the adhesive bond.

Example VI
Preparation of component I:

3 g of lactic acid is introduced to 180 g of
Epidian 5 and the mixture is heated up to 80°C, cooled and
1000 g of agueous dispersion of chloroprene copolymer
(Neoprene Latex 115 - du Pont de Nemours & Company) having
a glass transition temperature of -14°C is added while
stirring the mixture continuously.

Preparation of component II:

-
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90 g of the above aqueous chloroprene copolymer
dispersion and 250 g of water are introduced to 90 g of
Versamid 125, while stirring the mixture continuously.
After components I and II are blended using a 10:4 weight
ratio, a thixotropic adhesive is obtained. The adhesive
open time (after applying to wet concrete) is 1.5 hour at
room temperature. Full curing time is 7 days. After that
time, the immersion in water for 6 weeks does not damage the
adhesive bond.

Example VII
Preparation of component I:

1000 g of an aqueous dispersion of an ethylene
vinyl acetate copolymer (Vinnapas EP-1) having glass
transition temperature of -5°C is added to 180 g of Epidian
5 while stirring the mixture continuously. |
Preparation of component II:

30 g of the dispersion (Vinnapas EP-1) and then 90
g of the same dispersion (Vinnapas EP-1) and 220 g of water
are added to 90 g of Versamid 125.

Both components are liquid. After the component I
and II are blended using 10:4 weight ratio and the adhesive
is applied to wet concrete substrate, the adhesive open time
ié 1.5 hour. Initial curing time is 12 hours. After 72

hours, the adhesive bond is resistant to long-term water

exposure.
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WHAT IS CLAIMED IS:

1. A method of manufacturing a water-resistant,
agueous dispersion-based adhesive, the main component of
said adhesive being ethylene vinylracetate copolymer or an
acrylic ester copolymer, or a chloroprene copolymér,
optionally containing also fillers, natural and synthetic
resins and other additives which comprises introducing 5 to
50 weight parts of epoxide resin or a modified epoxide resin
per 100 weight parts of said copolymer to'aqueous dispersion
of ethylene vinyl acetate copolymer, or of acrylic ester
copolymer, or of chloroprene copolymer, said copolymers
having a glass transition temperature below -5°C, and
separately emulsifying either a liquid polyaminoamide curing
agent in water or in an aqueous dispersion of the same
copolymer, while using 20 to 100 weight parts of
golyaminoamide per 100 weight parts of epogide resin,
optionally of a modified epoxy resin, and blending both
components of the adhesive not later than 8 hours before it

is applied to the substrates to be bonded.

2. A method of claim 1 wherein epoxide resin is
modified by the addition of an aliphatic or a cycloaliphatic
amine or aminoalcohol, said amine or aminoalcohol bearing a
primary or secondary amino group, or by the addition of a
carboxylic acid, 2 to 20 weight parts of said amine,
alcoholamine or acid being used per 100 weight parts of

epoxide resin.

e

‘
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3. A method of claim 1 or 2 wherein liquid
polyaminoamide curing agent is modified by the addition of
¥ salicylic acid or lactic acid or their salts with aliphatic

or cycloaliphatic amines, 1 to 10 weight parts of said

.-y

modifying additives being used per 100 weight parts of

polyaminoamide.
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