w0 2020/099459 A1 |0 000 KO0 0 00 00 0O 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

World Intellectual Propert J
(o wer Orgmiation 2 0 OO0 OO 0 OO T

International Bureau

/ (10) International Publication Number
(43) International Publication Date = WO 2020/099459 A1
22 May 2020 (22.05.2020) WIRPOIPCT
(51) International Patent Classification: TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
C09J 133/02 (2006.01) CO8F 220/00 (2006.01) KM, ML, MR, NE, SN, TD, TG).
(21) International Application Number: . .
PCT/EP2019/081122  Fublished:

—  with international search report (Art. 21(3))
(22) International Filing Date:
13 November 2019 (13.11.2019)

(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:
18206497.2 15 November 2018 (15.11.2018) EP

(71) Applicant: ARKEMA FRANCE [FR/FR]; 420 rue
d'Estienne d'Orves, 92700 Colombes (FR).

(72) Inventors: SAIJA, Leo Mario;, Arkema Coatings Resins
SRL, Via Finghe 2, 42022 Boretto (IT). LUGLI, Mario;
Arkema Coatings Resins SRL, Via Finghe 2, 42022 Boretto
(IT). FERRETTI, Simona; Arkema Coatings Resins SRL,
Via Finghe 2, 42022 Boretto (IT). PREMOLI, Andrea;
Arkema Coatings Resins SRL, Via Finghe 2, 42022 Boretto
(IT).

(74) Agent: FOULGOC, Laura; 420 rue d'Estienne d'Orves,
92705 Colombes Cedex (FR).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL,CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
KR,KW,KZ ,LA,LC,LK,LR,LS,LU,LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE,LR, LS, MW, MZ, NA,RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,

(54) Title: PRESSURE-SENSITIVE ADHESIVE COMPOSITIONS AND RELATED AQUEOUS POLYMER DISPERSIONS

(57) Abstract: The invention relates to a pressure sensitive adhesive composition, which comprises an aqueous polymer dispersion
which comprises at least one polymer with monomeric units from a monomeric composition comprising : a) 60 to 95% by weight of
2-ethylhexyl acrylate, b) 0.1 to 15% by weight of butyl (meth)acrylate, c) 0.5 to 5% by weight of a vinyl aromatic monomer, d) 0.1
to 4% by weight of at least one ethylenically unsaturated acid, e) 0 to 20% by weight of a vinylic ester of C 2 -C 8 carboxylic acid, )
optionally, a monomer different from a), b), c), d) and e) as defined above g) at least 0.005% by weight with respect to the total weight
of monomers a) +b) +¢) +d) +e) + f) of at least one chain transfer agent the sum of a) +b) +c) +d) + e) +f) being equal to 100% and
with the proviso that said monomeric composition does not comprise any C -C 2 alkyl (meth)acrylate. The invention does also relate
to said aqueous polymer dispersion and its use in PSA compositions.



10

15

20

25

30

35

WO 2020/099459 PCT/EP2019/081122

y
Pressure-sensitive adhesive compositions and related aqueous polymer dispersions

The present invention relates to an adhesive material with enhanced adhesion
properties, especially when used in cold environment. This material contains an aqueous
polymeric dispersion produced by using a specific monomeric mixture composition.

The monomer mixture object of the present invention is composed mainly by 2-Ethyl
hexyl acrylate and minor amounts of n-butyl methacrylate, vinyl aromatic monomers like
styrene, vinyl ester of C»-C+2 carboxylic acid, ethylenically unsaturated carboxylic acid and
optionally other different monomers but excluding esters of C-C> (meth)acrylates. In the
present composition, a chain transfer agent is used to control the molecular weight.

WO 2016000938 discloses a pressure-sensitive adhesive polymer composition
which is formed by 50-95% by weight of 2-ethylhexyl acrylate, 1-25% by weight of at least
one monomer selected from C; to C» alkyl (meth)acrylates, 1-10% by weight of styrene, 0.1-
5% by weight of at least one ethylenically unsaturated acid or acid anhydride,
0 to 10% by weight of other ethylenics monomers and a molecular weight regulator in an
amount of at least 0.01 part by weight per 100 parts by weight of monomers. This specific
composition is particularly suitable to improve adhesion on cold and moist surface.

US 2010/0092774 discloses a pressure-sensitive adhesive polymer composed by
70% to 95% of a Cs to C1o alkyl (meth)acrylate, 1% to 20% by weight of methyl methacrylate,
0.5% to 10% by weight of a vinyl aromatic monomer, 0.5% to 10% by weight of a
hydroxyalkyl (meth)acrylate, 0.5% to 5% by weight of a monomer having at least one acid
or acid anhydride group, 0% to 10% by weight of tert-butyl (meth)acrylate and 0% to 20%
by weight of other monomers, said other monomers comprising not more than 3% by weight
of methyl acrylate. The advantage provided by this specific composition is the production of
label showing good adhesion properties even at low temperature keeping sufficient
cohesion for a clean slitting and die cutting.

US 6214925 discloses a polymer composed from a) 50 to 99.98% by weight of a C+-
Ci2 alkyl (meth)acrylate b) from 0.02 to 1.8% by weight of a vinyl-aromatic compound c)
from 0 to 10% by weight of an ethylenically unsaturated acid or anhydride and d) from 0 to
40% by weight of other monomers. According to a preferred embodiment, monomer a)
includes al) Ci-Co-alkyl (meth)acrylate in addition to a2) Cs-Cis-alkyl (meth)acrylates.
These adhesives are produced by emulsion polymerization and show adhesive
performances with a good compromise between tack, adhesion and cohesion. In all
examples, a C-C-alkyl (meth)acrylate is used.

US 20060100357 discloses an adhesive composed of an acrylic aqueous polymer
emulsion comprising, as copolymerized units, from 0.25% to 99.75% by weight of
monoethylenically unsaturated nonionic (meth)acrylic monomer, from 0.40% to 99.75% by
weight, based on dry polymer weight of one or more ethylenically unsaturated surfactant
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monomers and from 0.25% to 10% by weight of monoethylenically unsaturated acid
monomer, said polymer having a Tg of -100°C to 40°C. Said pressure sensitive adhesive
composition adheres to low energy and high energy substrates over a broad range of high
to low temperature.

US 5623011 discloses an adhesive system comprising an emulsion pressure-
sensitive adhesive polymer and 5 to 25 parts by weight per 100 parts of said polymer of a
tackifier having an acid number from about 30 to about 60 and a softening point of from
about 50 to about 70°C. The pressure-sensitive adhesive polymers used in the present
invention have a Tg of less than about -30°C and a gel content of from about 50 to about
70% by weight of the polymer and containing about 35 to about 60% by weight of at least
one alkyl acrylate (more preferably, a mixture of alkyl acrylates) containing from about 4 to
about 8 carbon atoms in the alkyl group ; about 15 to about 35% by weight (more preferably,
about 15 to 20% by weight) of at least one vinyl ester from about 2 to about 16 carbon atoms
in the alkyl chain of the ester ; about 15 to about 35% of at least one diester of an
unsaturated dicarboxylic acid, wherein each alkyl group of the diester independently
contains from about 6 to about 12 carbon atoms ; and up to about 5% by weight (more
preferably, about 1 to about 3%) of an unsaturated carboxylic acid containing from about 3
to about 5 carbon atoms. The resulting adhesive systems show good adhesion at
temperatures as low as -4°C maintaining sufficient level of cohesion.

The pressure-sensitive adhesive composition of the present invention surprisingly
shows a good compromise between adhesion and cohesion, without using in the
monomeric composition a C+-C, (meth)acrylate or a monomer containing sulfonic groups or
a polymerizable surfactants and/or a diester of an unsaturated dicarboxylic acid.

Moreover, the adhesive system resulting from the aqueous polymer dispersion with
the specific monomeric composition of the present invention when applied to substrates at
low temperatures, as low -10°C shows good values of tack (loop tack).

The first subject of the present invention relates to a pressure-sensitive adhesive
(also called PSA) composition comprising an aqueous polymer dispersion with said polymer
having a specific monomeric composition based on 2-ethyl hexyl acrylate and other specific
monomers in specific proportions, without any C+-C. alkyl (meth)acrylates nor any monomer
containing sulfonic groups nor any polymerizable surfactant nor any diester of an
unsaturated dicarboxylic acid.

A second subject of the invention relates to an aqueous polymer dispersion as
defined above in said PSA composition.
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It is also part of the invention the use of said aqueous polymer dispersion in in
adhesives or in sealants, in particular in adhesives, preferably in pressure sensitive
adhesive compositions.

Another subject of the invention relates to the use of said PSA composition in
adhesive labels and self-adhesive articles.

A final subject of the invention relates to a pressure-sensitive self-adhesive article,
which results from the use of the PSA composition of the invention or from the use of the
aqueous polymer dispersion of the invention.

The term “low temperature” according to the present invention means a temperature
which is lower than 10°C, preferably lower than 5°C and more preferably not higher than -
10°C.

The term “cold/moist conditions” according to the present invention means a
temperature lower than 10°C and relative humidity of more than 60%.

So, the first subject of the present invention relates to a pressure sensitive adhesive
composition, which comprises an aqueous polymer dispersion with said polymer comprising
monomeric units from the polymerization of a monomeric composition comprising :

a) 60 to 95%, preferably from 75 to 95% by weight of 2-ethylhexyl acrylate,

b) 0.1 to 15%, preferably from 2 to 10% by weight of butyl (meth)acrylate,

0.5 to 5%, preferably from 0.5 to 3% by weight of a vinyl aromatic monomer,

0.1 to 4%, preferably 0.1 to 2% by weight of at least one ethylenically unsaturated
acid,

e) 0 to 20%, preferably from 1 to 8% by weight of a vinylic ester of C»-Cs carboxylic

acid,
f) optionally, a monomer different from a), b), ¢), d) and e) as defined above,
Q) at least 0.005% by weight with respect to the total weight of monomers a) + b) + ¢)

+d) + e) +f) of at least one chain transfer agent
the sum of a) + b) + ¢) +d) + e) + f) being equal to 100% and with the proviso that said
monomeric composition does not comprise any Ci-C. alkyl (meth)acrylate nor any
monomer containing sulfonic groups nor any polymerizable surfactant nor any diester of an
unsaturated dicarboxylic acid.

More particularly, said butyl (meth)acrylate is n-butyl methacrylate.

According to another particular embodiment of the invention, said vinyl aromatic
monomer is styrene or styrenic monomers such as, for example, styrene,

alphamethylstyrene, vinyl naphthalenes, vinyl toluenes, chloromethyl styrene.
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According to another particular option, said ethylenically unsaturated acid d) is
(meth)acrylic acid, meaning methacrylic or acrylic acid, or itaconic acid and preferably d) is
acrylic acid.

According to another particular option, said vinylic ester e) is vinyl acetate or vinyl
esters of versatic acids or other Cs-C+2 acids, preferably vinyl acetate.

Suitable examples of such monomer f) are hydroxylated monomers (comonomers)
such as hydroxyalkyl (meth)acrylates, preferably selected from hydroxy ethyl and hydroxyl
propyl (meth)acrylates and more particularly hydroxy ethyl acrylate (HEA), hydroxy ethyl
methacrylate (HEMA), hydroxypropyl acrylate (HPA) or hydroxypropyl methacrylate
(HPMA); lauryl methacrylate; lauryl acrylate; glycidyl methacrylate; allyl methacrylate;
acetoacetoxyethyl methacrylate; acetoacetoxyethyl acrylate; acetoacetoxypropyl
methacrylate; acetoacetoxypropryl acrylate; hydroxybutenyl methacrylate; allylic monomers
such as allyl or diallyl ester of maleic acid and poly(allyl glycidyl ether); alkyl crotonates;
acrylonitrile; diacetoneacrylamide; acrylamide; methacrylamide; N-
methylol(meth)acrylamide; nitrogen containing monomers, including t-butyl aminoethyl
methacrylate, dimethylaminoethyl methacrylate, diethylaminoethyl methacrylate, N,N-
dimethylaminopropyl = methacrylamide,  2-t-butylaminoethyl  methacrylate, = N,N-
dimethylaminoethylacrylate, N-(2-methacryloyloxyethyl)ethylene urea and
methacrylamidoethylethylene urea; alkoxy silane monomers like vinyl triethoxy ethyl silane
or gamma-methacryloxypropyl trimethoxysilane.

Regarding said transfer agent g), it may be selected from mercaptans, preferably n-
alkane thiols in Cs to C16. More preferably, said transfer agent g) is n-dodecyl mercaptan.

Regarding the content of said transfer agent g), it is present at a preferred content
of from 0.005 to 0.2% by weight meaning with respect to the total weight of the monomers
as defined above.

A conventional surfactant or a combination of surfactants may be used as a stabilizer
in the emulsion polymerization of the invention. Generally, the surfactant is at least one
selected from the group consisting of anionic surfactants and/or non-ionic surfactants.
Examples of preferred surfactants include, but are not limited to, alkyl diphenyl oxide di
sulfonate salts, alkali or ammonium salts of alkyl sulfate, alkyl aryl sulfate, alkyl ether sulfate,
alkylsulfonic acid, fatty acid which may be an ethoxylated fatty acid, C10-C1s ethoxylated
alcohol, sulfosuccinates derivatives, phosphate mono and diester or any combination
thereof. A list of suitable surfactants is available in the book “Surfactants and Polymers in
Aqueous solutions” (Holmberg et al., 2002, John Wiley & Sons).

The pressure-sensitive adhesive composition according to the invention comprises
besides the said aqueous polymer dispersion at least one tackifier resin and optionally other
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constituents which are of additives, such as wetting agents, thickeners, preferably
associative thickeners, defoamers, crosslinkers fillers, colorants, leveling agents,
plasticizers, pigments. etc.

More particularly, said pressure-sensitive adhesive composition contains :

A) 60 - 95 parts by weight of solids of said aqueous polymer dispersion as defined
above

B) 5 - 40 parts by weight of solids of at least one tackifier resin and optionally

C) 0 - 10 parts by weight per 100 parts of A) + B) of additives, such as wetting agents,
thickeners, preferably associative thickeners, defoamers, crosslinkers fillers,
colorants, leveling agents, plasticizers, pigments.

The second subject of the invention relates to said aqueous polymer dispersion itself
as defined above according to the present invention. It is reminded that, according to the
definition of the present invention, said aqueous polymer dispersion is based on a polymer
comprising monomeric units from the polymerization of a monomeric composition
comprising :

a) 60 to 95%, preferably from 75 to 95% by weight of 2-ethylhexyl acrylate,

b) 0.1 to 15%, preferably from 2 to 10% by weight of butyl (meth)acrylate,

0.5 to 5%, preferably from 0.5 to 3% by weight of a vinyl aromatic monomer,

0.1 to 4%, preferably 0.1 to 2% by weight of at least one ethylenically unsaturated
acid,

e) 0 to 20%, preferably from 1 to 8% by weight of a vinylic ester of C»-Cs carboxylic

acid,
f) optionally, a monomer different from a), b), ¢), d) and e) as defined above,
Q) at least 0.005% by weight with respect to the total weight of monomers a) + b) + ¢)

+d) + e) +f) of at least one chain transfer agent
the sum of a) + b) +¢) + d) + e) + f) being equal to 100% and with the proviso that said
monomeric composition does not comprise any Ci-C. alkyl (meth)acrylate nor any
monomer containing sulfonic groups nor any polymerizable surfactant nor any diester of an
unsaturated dicarboxylic acid.

Said aqueous polymer dispersion of the present invention is prepared by a standard
emulsion polymerization process with continuous addition of the pre-emulsified monomeric
composition comprising an emulsifying system, to an aqueous solution of an emulsion
initiator system, such as based on ammonium, sodium or potassium persulfate initiator.
Red/ox (redox) initiator system can also be used for low polymerization temperatures, for
example using ammonium or sodium persulfate combined with sodium metabisulfite as

reducer.
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Said process may comprise a seed polymerization with a seed part of the pre-
emulsion of the monomers ranging from 0.05 to 10% by weight of the total weight of
monomers or said process may be without a seed polymerization.

The polymerization may be carried out at a temperature from 30 to 120°C, preferably
from 60 to 100°C.

The polymerization process may be a multistage emulsion polymerization process
with at least two steps of polymerization of successively two different monomeric
compositions. Depending on the chemical nature of the initiator system and the kind of
polymerization process, the initiators can be added into the reactor, continuously or
stepwise in the course of the free radical aqueous emulsion polymerization. Normally, it is
preferred to add a portion of them initially and then the remainder is fed into the reactor
according to the monomers feed. At the end of the monomer feed, the residual monomers
can be removed by a treatment with a further amount of the same initiators, alternatively a
redox couple composed by an organic hydroperoxide with other reducing agents or by a
stripping treatment under vacuum or with steam can be applied.

During the emulsion polymerization, chain regulators such as mercaptans may be
used for controlling the chain molecular weight of the resulting polymer. Examples of
suitable mercaptans are n-dodecyl mercaptan (n-ddm) or tert-dodecyl mercaptan (tert-
ddm). According to a particular option, when the targeted solids content is higher than 60%,
a bimodal or polymodal particle size distribution is specifically targeted for reducing
viscosity. For example, it is possible to create a new generation of particles by adding a
seed. Further conditions for a polymodal distribution can be found in WO 02/092637.

The pH of the polymer dispersion may be adjusted in a pH range between 3.5 to
8.5.

The glass transition temperature (Tg) of the pressure-sensitive adhesive polymer is
preferably less than 0°C, preferably comprised between -60 to -10°C and very particularly
preferably from -60 to -20°C. The glass transition temperature can be determined by
differential scanning calorimetry (for example, ASTM 3418/82, "mid-point temperatures") at
heating rate of 20°C/min.

The pressure sensitive adhesive may only consist of the aqueous polymer
dispersion of the invention. However, the pressure sensitive adhesive may also further
contain tackifier resins (tackifying resins) and optionally further additives, for example fillers,
colorants, leveling agents, thickeners, preferably associative thickeners, defoamers,
crosslinkers, plasticizers, pigments, wetting agents. Tackifiers are well described in
“Technology of Pressure-Sensitive Adhesives and Products” (“Pressure-Sensitive
Adhesives and Applications”, second edition 2004, Benedek pag. 187-189, 2004). The
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pressure-sensitive adhesives composition may further contain a certain amount of
surfactants like fatty alcohol ethoxylates, ethoxylated and/or propoxylated dialkyl sodium
sulfosuccinates or sodium dodecylsulfonates in order to improve the wetting of hydrophobic
surfaces (as wetting agent) and defoamer.

Preferably, the pressure sensitive adhesive has the following composition :

A) 60 - 95 parts by weight of aqueous polymer dispersion,

B) 5 - 40 parts by weight of tackifiers and optionally

C) 0 - 10 parts by weight of additives, such as wetting agents, thickeners, defoamers,
crosslinkers, etc.

As suitable examples of tackifiers, there are natural resins, such as rosin and its
derivatives formed by disproportionation, isomerization or polymerization, terpenes and
modified terpenes, aliphatic, cycloaliphatic and aromatic hydrocarbon resins (Cs aliphatic
resins, Cg aromatic resins and Cs/Cs aliphatic/aromatic hydrocarbon resins), hydrogenated
hydrocarbon resins and their mixtures.

Preferred tackifiers are natural or chemically modified rosins. Rosins consist for the
most part of acid derivatives of abietic acid. The tackifiers can be added easily to the
polymer dispersion. Preferably, the tackifiers are used in the form of an aqueous dispersion.
The amount by weight of the tackifiers is preferably from 5 to 100 parts by weight,
particularly preferably 10 to 40 parts by weight related to 100 parts by weight of polymer
(solids / solids).

Another subject of the present invention relates to the use of said aqueous polymer
dispersion in adhesives or in sealants, in particular in adhesives, more particularly for use
at low temperature, preferably in pressure sensitive adhesives, in particular for use at low
temperature and more preferably in pressure sensitive self-adhesive articles, in particular
for use at low temperature, more particularly at cold/moist conditions.

Another subject of the invention relates to the use of said pressure sensitive
adhesive composition as defined above according to the invention in self-adhesive articles,
in particular for use at low temperature. More particularly, said use is for adhesive labels
which are adhesive paper labels for polar or non-polar substrates. Even more particularly,
said use is for use on substrates at low temperature storage, in particular at cold/moist
conditions. More preferably, said substrates are glass, in particular glass bottles. Said use
may also relate to non-polar substrates selected from food packaging and food containers,
for long storage at low temperature.

Finally, is part of the invention a pressure sensitive self-adhesive article, which
results from the use of the pressure-sensitive adhesive composition as defined above
according to the invention or from the use of the aqueous polymer dispersion as also defined
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above according to the invention. Said pressure sensitive self-adhesive article is more
particularly an adhesive label, an adhesive tape or an adhesive film. More preferably, said
adhesive label is a paper adhesive label.

The pressure-sensitive adhesive composition or the aqueous polymer dispersion
can be used for producing PSA adhesive labels or other self-adhesive articles. The articles
are coated with the pressure sensitive adhesive composition. Optionally, the self-adhesive
articles after bonding can be again removable. The self-adhesive articles may be for
example films, tapes or labels. Suitable support materials are, for example, paper, plastic
films and metal foils. The inventive self-adhesive tapes may be single or double-coated
tapes of the above substrates. Particularly preferred are self-adhesive labels. The inventive
self-adhesive labels may be labels of paper or of thermoplastic film. The thermoplastic films
for example could be films made of polyolefins (eg, polyethylene, polypropylene), films
made of polyesters (eg, polyethylene terephthalate) or polyacetate. The surfaces of the
thermoplastic polymer films are preferably corona treated. Preferred substrates for self-
adhesive articles are paper or polymer films. Particularly preferred self-adhesive articles are
paper labels. The self-adhesive articles are at least partially coated on at least one surface
with a pressure sensitive adhesive composition according to the invention. The adhesive
may be coated on the article by customary methods such as curtain coating, rolling, knife
coating or brushing. The application amount is preferably 0.1 to 30 g/m2, particularly
preferably 2 to 20 g of solids per m2. After the application, in general, a drying step follows
to remove the water or the solvent. Water may be removed by drying at, for example 50 to
150°C. The coated substrates thus obtained, can be used as self-adhesive products
(articles) such as labels, tapes or films. For subsequent use, the PSA-coated side of the
substrates can be laminated with a release paper, being for example a siliconized paper.
The soft self-adhesive articles may be advantageously applied for example on metal, wood,
glass, paper or plastic. Preferred substrates are self-adhesive labels, in particular self-
adhesive paper labels and self-adhesive film labels. The carrier materials are paper or
plastic film and have a first surface and a second surface, said first surface being self-
adhesive and is at least partially coated with an inventive pressure-sensitive adhesive and
wherein the second surface may be printed or colored. The dyeing may be done, for
example, by a colored coating-with pigments or dyes, having been produced by printing or
in color thermal paper by heat.

The following examples in the experimental part below, are given for the purpose
of illustrating the invention and its performances and they do not at all limit the scope of

the invention.
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EXPERIMENTAL PART
1) Raw materials used for the agueous dispersions and resulting PSA

Table 1 : raw materials used in the examples

Raw material Supplier Symbols used

sodium metabisulfite Brentagg

tert-butyl hydroperoxide Arkema

sodium persulphate Peroxitalia

CALFAX® DB45 Pilot

Aerosol® GPG Solvay

Rhodapex® LA 120S Solvay

vinyl acetate Lyondell VA

ethyl acrylate Arkema EA

2-ethylhexyl acrylate Arkema EHA

methyl methacrylate Arkema MMA

butyl methacrylate Evonik BMA

styrene Versalis S

2-hydroxyethyl methacrylate Evonik HEMA

acrylic acid Arkema AA

N-dodecylmercaptan Arkema n-DM

Takolyn® 3519 Eastmann Tackifier resin
2) Aqueous polymer dispersions examined and preparation

Example 1 (comparative)

1800 g of deionized water are added in a glass reactor fitted with a condenser, a
stirrer, a temperature control system and inlets for nitrogen, the initiator solutions and the
pre-emulsion feed, respectively. A monomer pre-emulsion composed of 811 g of deionized
water, of 48 g of Rhodapex® LA 120S, 50 g of CALFAX® DB45, 33 g of Aerosol® GPG and
4472 g of the monomeric mixture of the composition of row 1 in table 2, is prepared in
another container fitted with a stirrer (pre-emulsifier). When the contents of the reactor have
reached a temperature of 81°C, 6.22 g of a 36% solids polystyrene seed with 30 nm particle
size and then 60 g of a 7% sodium persulfate solution are added.

About two minutes after having added the initiators, the portion of the monomer pre-
emulsion and 230 g of a 7% sodium persulfate solution, 107 g of a sodium acetate 6%
solution, are fed into the reactor at a constant feed rate, over a period of 3 hours, taking
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care to keep the contents of the reactor at a temperature of 84-86°C throughout all the
introduction.

Then, the reaction mass is maintained at 84-86°C for a further 30 minutes, then
133 g of 13% tert-butyl hydroperoxide solution and 100 g of a 20% sodium metabisulfite
solution are feed separately into the reactor at 66°C over a period of 60 minutes at constant
rate.

Ten minutes after the end of the above addition, the product obtained is cooled to
35°C, the pH is corrected with sodium hydroxide up to pH 4.0-5.0. Then, the mixture is
filtered through a screen of 36 mesh. The solids content of the dispersion is set between
55-57%.

Example 2 (comparative)

The polymerization of example 1 is repeated but preparing the pre-emulsion by
replacing the monomeric composition with that of row 2 in table 2.

Example 3 (invention)

The polymerization of example 1 is repeated but preparing the pre-emulsion
replacing the monomeric composition with that of row 3 in table 2.

Example 4 (invention)

The polymerization of example 1 is repeated but preparing the pre-emulsion
replacing the monomeric composition with that of row 4 in table 2.

Example 5 (invention)

The polymerization of example 1 is repeated but preparing the pre-emulsion
replacing the monomeric composition with that of row 5 in table 2.

Example 6 (invention)

The polymerization of example 1 is repeated but preparing the pre-emulsion
replacing the monomeric composition with that of row 6 in table 2.

Example 7 (invention)

The polymerization of example 1 is repeated but preparing the pre-emulsion
replacing the monomeric composition with that of row 7 in table 2.
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The monomeric composition of each examined aqueous polymer dispersion as
prepared according to the above disclosed examples, is shown comparatively in the below
table 2.

Table 2 : monomeric compositions of the aqueous polymer dispersions as prepared
according to the above examples

EHA MMA AE BMA VA S HEMA AA n-DM
Ex-1 89.0 4.3 0 0 53 0 0.8 0.6 0.11
(comparative)
Ex-2 89.0 0 4.3 0 4.6 1.0 0.8 0.6 0.1
(comparative)
Ex-3 88.7 0 0 4.3 4.6 1.0 0.8 0.6 0.1
(invention)
Ex-4 884 0 0 4.3 4.0 18 0.8 0.6 0.06
(invention)
Ex-5 88.7 0 0 2.3 6.6 1.0 0.8 0.6 0.1
(invention)
Ex-6 88.3 0 0 4.3 4.0 2.0 0.8 0.6 0.06
(invention)
Ex-7 873 0 0 2.3 6.5 25 0.8 0.6 0.1
(invention)
3) Applicative adhesive performances

3.1) Applicative tests and conditions used

The polymer dispersions produced in the above examples have been characterized
for their PSA adhesive properties without further formulation (dispersions used as such), for
test of peel adhesion, of loop tack and of cohesion, while for cold temperature loop tack test
a combination with a tackifier resin (see conditions below) is used.

Peel adhesion and loop tack test

The polymer dispersions are applied on a PET film and dried at 80°C for a few
minutes in order to obtain the same dry weight per unit area of about 20 g/m2. Once dried,
the PET foils are laminated with a siliconized paper (liner). After storing the test strip for 24
hours at 23°C and 50% Relative Humidity (RH), they were applied on a stainless steel plate
and the 180° peel adhesion was tested according to FINAT FTM1 method.
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The tack of the applied PSA (loop tack) were tested according to FINAT FTM9
method.

Cohesion test

On the test strip prepared in the same way as for the peel adhesion test, is also
measured the shear strength as a measure of cohesion according to test FINAT FTM 7
method.

Cold temperature loop tack test on paper strips
84 weight parts on solids of the aqueous polymer dispersions of the above examples

are compounded with 16 weight parts of solids of Takolyn 3519 (tackifier resin). Then, these
compounds were applied on siliconized paper film (liner) and dried at 80°C for few minutes,
once the adhesives films were completely dry on the liner, they have been laminated with
a sheet of paper. Then, some strips 1-inch-wide have been casted from this foils. After
storing, these test paper strips for 24 h at 23°C and 50% RH, the loop tack has been carried
out by using a dynamometer with a cold box set at -10°C, after conditioning the strips for at
least 10’ in the box before starting the test.

3.2) Applicative results

The results of the above tests are shown in point 3.2) and tables 3 and 4 below.

Table 3 : applicative results of the aqueous polymer dispersion of the examples
applied on PET without any tackifier addition

Tg Peel Peel Loop Tack | Loop Tack | Shear
in°C | (24hSS) | (24h PE) | (24h SS) | (24h PE) inh
in N/25 mm | in N/25 mm in N in N

Ex-1 (comparative) | -54 | 11.0 A/IC 11.3 A/C 10.0 9.0 30
Ex-2 (comparative) | -53 119C 106 C 13.4 9.3 6
Ex-3 (invention) -56 | 111 A/IC | 10.9AC 9.7 9.8 140
Ex-4 (invention) -55 | 10.L6 AAC | 10.2A/C 9.7 7.3 400
Ex-5 (invention) -54 | 10.6 AIC 10.2 A/C 9.7 7.3 94
Ex-6 (invention) -55 | 129A/C | 122A/C 10.8 9.8 63
Ex-7 (invention) -53 11.1C 11.4 A/C 13.3 9.9 14

A = adhesive separation

C = cohesive separation
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Table 4 : Loop tack results on PE at low temperature, with PSA compositions obtained
from the aqueous polymer dispersion of the examples, compounded with tackifier resin
and applied on paper

Loop Tack
Cold PE (-10°C)

in N
Ex-1 (comparative) 0,5
Ex-2 (comparative) 1.0
Ex-3 1.1
Ex-4 1.5
Ex-5 2.0
Ex-6 1.6
Ex-7 1.7
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CLAIMS

1. A pressure sensitive adhesive composition, wherein it comprises an aqueous
polymer dispersion with said polymer comprising monomeric units from the polymerization
of a monomeric composition comprising :

a) 60 to 95%, preferably from 75 to 95% by weight of 2-ethylhexyl acrylate,

b) 0.1 to 15%, preferably from 2 to 10% by weight of butyl (meth)acrylate,

0.5 to 5%, preferably from 0.5 to 3% by weight of a vinyl aromatic monomer,

0.1 to 4%, preferably 0.1 to 2% by weight of at least one ethylenically unsaturated
acid,

e) 0 to 20%, preferably from 1 to 8% by weight of a vinylic ester of C»-Cs carboxylic

acid,
f) optionally, a monomer different from a), b), ¢), d) and e) as defined above,
a) at least 0.005% by weight with respect to the total weight of monomers a) + b) + ¢)

+d) + e) +f) of at least one chain transfer agent
the sum of a) + b) + ¢) + d) + e) + f) being equal to 100% and with the proviso that said
monomeric composition does not comprise any Ci-C. alkyl (meth)acrylate nor any
monomer containing sulfonic groups nor any polymerizable surfactant nor any diester of an
unsaturated dicarboxylic acid.
2. The pressure sensitive adhesive composition according to claim 1, wherein said
butyl (meth)acrylate is n-butyl methacrylate.
3. The pressure sensitive adhesive composition according to claim 1 or 2, wherein said
vinyl aromatic monomer is styrene.
4, The pressure sensitive adhesive composition according to any one of claims 1 to 3,
wherein said ethylenically unsaturated acid is (meth)acrylic acid, preferably acrylic acid.
5. The pressure sensitive adhesive composition according to any one of claims 1 to 4,
wherein said vinylic ester e) is vinyl acetate.
6. The pressure sensitive adhesive composition according to any one of claims 1 to 5,
wherein said transfer agent g) is selected from mercaptans, preferably n-alkane thiols in Cs
to Cie.
7. The pressure sensitive adhesive composition according to any one of claims 1 to 6,
wherein said transfer agent g) is n-dodecyl mercaptan.
8. The pressure sensitive adhesive composition according to any one of claims 1 to 7,
wherein said transfer agent g) is present at a content of from 0.005 to 0.2% by weight.
9. The pressure-sensitive adhesive composition according to one of claims 1 to 8,
characterized in that said composition contains :
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A) 60 - 95 parts by weight of said aqueous polymer dispersion as defined according to
any one of claims 1 to 8 and

B) 5 - 40 parts by weight of at least one tackifier resin and

optionally

C) 0 - 10 parts by weight per 100 parts of A) + B) of additives, such as wetting agents,
thickeners, preferably associative thickeners, defoamers, crosslinkers fillers,
colorants, leveling agents, plasticizers, pigments.

10.  An aqueous polymer dispersion as defined in any one of claims 1 to 9.

11. Use of the aqueous dispersion as defined in claim 10, in adhesives or in sealants,

in particular in adhesives, more particularly for use at low temperature, preferably in

pressure sensitive adhesives, in particular for use at low temperature and more preferably

in pressure sensitive self-adhesive articles, in particular for use at low temperature, more

particularly at cold/moist conditions.

12. Use of the pressure sensitive adhesive composition as defined according to any one

of claims 1 to 9, in self-adhesive articles, in particular for use at low temperature.

13. Use according to claim 12, wherein it is for adhesive labels which are adhesive paper

labels for polar or non-polar substrates.

14. Use according to claim 12 or 13, wherein it is for use on substrates at low

temperature storage, in particular at cold/moist conditions.

15. Use according to claim 14, wherein said substrates are glass, in particular glass

bottles.

16. Use according to claim 14, wherein it relates to non-polar substrates selected from

food packaging and food containers, for long storage at low temperature.

17. A pressure sensitive self-adhesive article, wherein it results from the use of the

pressure-sensitive adhesive composition as defined according to any one of claims 1 to 9

or from the use of the aqueous polymer dispersion as defined according to claim 10.

18. The pressure sensitive self-adhesive article according to claim 17, wherein it is an

adhesive label, an adhesive tape or an adhesive film.

19.  The pressure sensitive self-adhesive article according to claim 18, wherein said

adhesive label is a paper adhesive label.
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