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(57) Abstract: The invention relates to a method for producing aqueous floor covering adhesives without the addition of solvents,
Yo high-boiling solvents or softeners while using a non-carboxylated styrene/butadiene (SBR) dispersion and an agent that imparts an
@3\ initial tackiness. According to the invention, a melt consisting of the agent that imparts an initial tackiness, for example a resin
) having a melting point ranging from 45 to 98 °C, is added to the SBR dispersion under the influence of a high shearing force in order
Wf) (o obtain a permanently stable emulsion that imparts both a high initial tackiness as well as a high final strength.

o,

—

T

¢ (57) Zusammenfassung: In einem Verfahren zur Herstellung von wissrigen Bodenbelagklebstoffen ohne Zusatz von Lsemitteln,
hochsiedenden Losemitteln oder Weichmachern unter Einsatz einer nichtcarboxylierten Styrol/Butadien-(SBR)Dispersion und ei-

o nem Anfangsklebrigkeit verleihenden Mittel setzt man eine Schmelze des Anfangsklebrigkeit verleihenden Mittels, beispielsweise

a eines Harzes mit einem Schmelzpunkt von 45 bis 98 °C, der SBR-Dispersion unter Einwirkung einer hohen Scherkraft zum Erhalt
einer dauerhaft stabilen Emulsion zu, die sowohl eine hohe Anfangsklebrigkeit als auch eine hohe Endfestigkeit verleiht.
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FLOOR COVERING ADHESIVE

The invention relates to a method for the manufacture of
floor covering adhesives, 1n particular, of low-emission
floor covering adhesiveg, on the basis of a polymer

dispersion, and to a durably stable emulsion useable in
floor covering adhesives and its use for the manufacture

of adhesives.

Floor covering adhesives are understood as products
suitable for bonding floor coverings such as linoleum,
carpeting, PVC, and similar. Originally, these products
were manufactured by dissolving rosins in organic
solvents (benzene, toluene, or methanol) and adding
synthetic resins, such as polyvinyl ether. In order to
reduce the solvent emission during and after laying floor
coverings, agueous polymer dispersions based on PVAc,
PAcr, EVA were used later with the addition of rosins,
tall o1l rosins, or hydrocarbon resins, dissolved in
aromatic solvents such as toluene or xylene, to the
aqueous dispersions. Moreover, for the purpose of further
reducing the emissions (worker protection), the
aforementioned resins were dissolved in plasticizers,
such as phthalates, in high-boiling solvents, such as
glycols, glycol acetates or phenoxy ethanol, and added to
the polymer dispersions. For further reducing the
emissions of organic components from floor covering
adhesives, rosins or tall oil rosins were emulsified into
the aforementioned polymer dispersions, though lately,
polymer dispersions with the least possible residual

monomer (worker and consumer protection) have been used.

After the conversion from adhesives dissolved in solvents

to aqueous adhesives, the polyacrylates have prevailed as
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binder basis in many Western European countries. After
curing, these aqueous polymers offer very good adhesion
properties, in particular, for polyvinyl chloride (PVC)

and other elastic coverings.

By skillfully formulating and blending different types of
resins, it is also possible to obtain good carpeting
adhesives with high and early initial adhesion. In order
to provide this type of floor covering adhesives with
better initial adhesion, which in solvent-based adhesives
was originally caused by the components dissolved in the
solvents as well as by the solvents themselves, soft
liquid resins are used which are emulsified 1lnto the
polvacrylate dispersions. The application of resins of
this type does permit the development of good initial
adhesion (tack), but it reduces the final strength of the

adhesive based on the said formulation.

In countries where floor covering adhesives are not
applied to substrates insulated against moisture, 1i.e.
for example, on building parts touching soil, thus on
substrates which are long-term or periodically exposed toO
humidity, acrylic adhesives can be used only
conditionally due to their lack of saponification
resistance and water resistance. In areas of this type,
emulsified adhesives based on so-called “high-solid”
stryrene butadiene latices (SBR dispersions) have

prevalled.

With the current state of the art, the instability of the
above mentioned SBR latices makes it impossible to
directly emulsify soft and hard resins 1nto these SBR
latices as can be done with polvacrylate dispersions, but
rather, they have to be formulated with rosins and

hydrocarbon resins dissolved in high-boiling solvents, 1in
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order to formulate adhesives with high initial adhesion.
The concentration of the said solvents, high-boiling
solvents, or plasticizers in commercially available floor
covering adhesives amounts to up to 20 % and 1is the

source for VOCs with strong odor.

This is the reason why this type of product was not
successful in several areas of Europe. The large volume
of the aforementioned products added in the said manner

leads to a stabilization of the SBR lateX.

The invention has the object of providing a floor
covering adhesive based on an agqueous styrene/butadiene
dispersion which on the one hand, is largely odor-neutral
and low in emissions (GEV criteria), and on the other
hand, has high initial adhesion and high film strength

after curing.

This object is achieved by a method for the manufacture
of agqueous floor covering adhesives (emulsions) using a
styrene/butadiene (SBR) dispersion, and optionally,
blended with additional polymers and an agent providing
initial adhesion, wherein a melt of the agent providing
initial adhesion is added to the SBR dispersion under
high shear forces for the purpose of obtaining a durably

stable emulsion.

Furthermore, the object of the invention is the emulsion
obtained in the above described manner, which emulsion
has already been functioning as floor covering adhesive,
as well as the application thereof for the manufacture of
adhesives to be used in areas other than for bonding

floor covering materials.
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When the method is executed according to the invention,
the coagulation of the styrene/butadiene copolymers with
the substance providing adhesion during the
emulsification is prevented. The adhesive or floor
covering adhesive obtained by the procedure according to
the invention meets the requirements of the GEV criteria

(Emicode EC 1, very low in emissions) .

The styrene/butadiene dispersions may have a polymer
solids content of 30 to 85 %, preferably of 65 to 73 %.
These form films of high mechanical strength, they have
high breaking strength and high elongation at break.
styrene/butadiene dispersions are known to the expert and

avallable on the market.

Adhesive substances suitable according to the i1nvention
or agents providing initial adhesion suitable according

to the invention may be resins with melting points of 1

ro 130° C or mixtures thereof. Suitable resins are, for

example, hydrocarbon resins, rosins, tall oll resins,
esters of the said resins, as for example, glycerol ester
and trialkylene glycol ester with 1, 2, 3, or 4 carbon
atoms in the alkylene residue, as well as mixtures
thereof. Particularly suitable are partially hydrated
glycerol esters of balsam sorin and sorin triethylene
glycol esters. The resins can be natural resins; they can
be largely esterified. The adhesive substances suiltable
according to the invention preferably have an acid value
of less than 40. According to the invention, soft resins
and hard resins as well as mixtures thereof in all ratios

can be used. Soft resins are resins with a melting point

of up to approximately 40° C. Hard resins have a melting

point of more than approximately 40° C. The agent

providing initial adhesion which i1s used in the procedure
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according to the invention can have a melting point of 45

to 95 °C, preferably of 60 to 85° C.

In a first step of the procedure, the agent providing
adhesion can be melted and homogenized at a temperature
of approximately 10 to 25 °C above the melting
temperature of the resin component of the agent providing
adhesion with the highest melting point. The resin melt
obtained in this way serves as component for the further
formulation of the emulsion which can be used as floor

covering adhesive (adhesive).

In a second step of the procedure, the styrene/butadiene
dispersion, unless it has already been adjusted to be
alkaline, can be made alkaline, for example, by mixing it

with an aqueous alkali or alkaline earth solution, and

can be heated to 40 to 80° C. The addition of the alkal:z

solution serves the saponification of part of the resin
added subsequently, while the rosin socap developed in
situ acts as emulsifier and contributes to the

stabilization of the emulsion.

Subsequently, the resin melt is worked into the styrene/
butadiene dispersion under high shear forces. It 1s
important to prepare the dispersion and work the resin

melt into the dispersion.

The resulting intermediate product, an emulsion, 1s
cooled and can be stored for a period of time. A typical
composition preferably has a solids content of 65 to 75
weight %; particularly preferable is a content of 67 to
73 weight %, for example, approximately of 70 weight %;
the polymer/resin ratio is 100/1 to 100/400. In the event

that a non-carboxylated styrene/butadiene copolymer is
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used, the dispersion will preferably have a pH value of

at least about 8, preferably of 8,5 to 10.

In a further step of the procedure, an aqueous alkalil
mixture of a resin such as triethylene glycol ester (TEG)
can be produced to which additional additives, such as a
defoaming agent and an emulsifier, may be added.
Preferably, this mixture has the form of an emulsion,
because this makes it easier to work the mixture into the
emulsion obtained originally from the resin melt and the

styrene/butadiene copolymer.

In a further step of the procedure, the two pre-
manufactured emulsions then can be mixed with additional
polymer dispersions in different ratios, depending on the
intended application. In this step of the procedure,
conventional components of floor covering adhesives, such
as water-retentive additives, fillers, thickeners, and
preservatives, may be added. The resulting adhesives are
shear-resistant and can be manufactured with conventional

dissolvers or with other large stirring devices.

Additional polymers which may be added to the emulsion of
resin melt and styrene/butadiene dispersion obtained
according to the invention are polymers based on styrene/
butadiene polymers, polyacrylates, polyacrylic acid
esters, ethylene vinyl acetate, vinyl acetate/versatate

polymers and mixtures thereof. These may be added in the

form of a dispersion.

The floor covering adhesives obtained according to the
invention can have a polymer/resin ratio of 100/1 to

100/400 and a solids content of up to approximately 85 %.
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Preferably, an additional polymer is added to the emulsion and 1is
selected from the group consisting of polyacrylate,
polyacrylate ester, acrylonitrile copolymér, vinyl ester/vinyl
acetate/ethylene polymer, ethylene vinyl acetate, vinyl

acetate/versatate copolymer, styrene/butadiene copolymer, and

mixtures thereof.
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The following examples serve to further explain the

invention

Example 1

A melt with a temperature of 120° C consisting of 75

weight % of glycerol ester with a melting point of

approximately 85° C and 25 weight % of triethylene glycol

ester with a melting point of approximately 1° C is

produced and homogenized (step 1).

In step 2, a styrene butadiene latex is formulated with

the following formula:

Styrene butadiene latex 32.

6 weight %
Defoaming agent 0.2 weight %
Water 20.3 welght %
KOH solution (45 %) 0.5 weight %
Resin melt from step 1 46.5 welght %

The resin melt from step 1 is emulsified into the aqueous

styrene/butadiene dispersion under high shear forces.

In step 3, a floor covering adhesive is manufactured by

homogenizing the followling components:

Latex/resin mixture from step 2 40.1 weight %
Triethylene glycol ester 12.0 welght %
SBR latex 2.7 weight %
Calcium carbonate filler 33.4 welght %
KOH solution (4% %) 0.4 welight %
Thickening agent 0.9 weight %
Water 10.4 weight 3%
Preservative 0.1 welight %

. AP Ny N RNV LIRS o S IR A T SR el W= e canlTer B LAy s s e s B

. AT e 3 A AR M AR I I ML s o A b e o W ] SN Al S AL TN X gl 2 b S 1



CA 02470320 2004-06-14

The resulting floor covering adhesive is suitable for

bonding PVC floor coverings. It is stable 1in a

temperature range of 5 to 60° C over a period of more than

12 months and has the following technical data:

(»

Viscosity: approximately 70,000 mPa ° s
Specific weight: 1.2 g/cm’
Open time: approximately 60 minutes

Peel strength after 24 hours: 1.0 N/mm.

Example 2

A floor covering adhesive is formulated from the pre-

manufactured materials from Example 1 as follows:

Latex/resin mixture from Example 1,

step 2 23.
Acrylate dispersion 16.

SBR latex as in Example 1

Triethylene glycol ester

Calcium carbonate filler 3
KOH solution (45 %)

Thickening agent

Water

O 3 = O YV O b

Preservative

This adhesive 1s suitable for universal applications such

= W O & O N N B~

welight
welght
welght
weight
welght
welght
welght
welght
welght
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as for bonding textiles and elastic floor coverings.

1s stable in a temperature range of 5 to 60° C over a

period of more than 12 months and has the following

technical data:

Viscosity: approximately 50,000 mPas
Specific weight: 1.3 g/cm’
Open time: approximately 30 minutes

Peel strength after 24 hours: 1.2 N/mm.
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CLAIMS:

1. A method for the manufacture of aqueous floor covering
adhesives without the addition of solvents, or plasticizers and
with a dispersion of a non-carboxylated styrene/butadiene (SBR),
as well as of an agent providing initial adhesion, characterized
in that a melt of the agent providing initial adhesion is added to
the SBR dispersion under high shear forces for the purpose of

obtaining a durably stable emulsion.

2. The method according to c¢laim 1, characterized in that the
dispersion 1is alkaline at the time the agent providing initial

adhesion is added.

3. The method according to any one of claims 1 to 2
characterized in that the content of styrene/butadiene dispersion
in the emulsion based on the weight of solids is 50 to 70

welght %.

4. The method according to any one of claims 1 to 3,
characterized in that the agent providing initial adhesion has a

melting point of 60 to 85°C.

5. The method according to any one of the claims 1 to 4,
characterized in that the agent providing initial adhesion is a
tall o1l resin, a rosin, one or more esters of said tall oil
resin, one or more esters of said rosin, a glycerine ester, or a
trialkylene glycol ester, the alkylene groups of which have 1 to 4

carbon atoms, or a mixture thereof.

6. The method according to claim 5, characterized in that the
resin or resin ester providing adhesion has an acid value of 0

to 40.



CA 02470320 2008-05-05

7 . The method according to any one of claims 1 to 6,
characterized in that the proportion by weight of the polymer

dispersion and the agent providing adhesion in the emulsion is

100/1 to 1/4.

8. The method according to any one of claims 1 to 7,

characterized in that the pH value in the emulsion is adjusted

to 8.5 to 10.

9. The method according to any one of claims 1 to 7,

characterized in that an additional polymer 1s added to the

emulsion.

10. The method according to claim 9, characterized in that the
additional polymer is selected from the group consisting of
polyacrylate, polyacrylate ester, acrylonitrile copolymer,
vinyl ester/vinyl acetate/ethylene polymer, ethylene vinyl
acetate, vinyl acetate/versatate copolymer, styrene/butadiene

copolymer, and mixtures thereof.

11. The method according to any one of claims 1 to 10,

characterized in that conventional additives for floor covering

adhesives are added to the emulsion.

12. An emulsion manufactured by the method as defined in any
one of claims 1 to 8, comprising a resin mixture, said resin
mixture being said agent providing initial adhesion, said resin
mixture having a melting point of 45 to 110° C, emulsified with
an aqueous styrene/butadiene dispersion, said emulsion having a
ratio of the styrene/butadiene copolymer to the resin of 100/1

to 100/400 and characterized in that the solid content of the
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emulsion is 65 to 75 weight % based on the total weight of the

emulsion.

13. The emulsion according to claim 12, characterized in that the
styrene/butadiene copolymer is a non-carboxylated

styrene/butadiene copolymer and characterized in that the emulsion

has a pH value of 8.5 to 10.
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