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PRESSURE- SENSI TI VE ADHESI VE POLYMERS The present invention relates

to pressure-sensi- tive adhesive polyners exhibiting a very g
adhesi on/ cohesi on conprom se. Pressure-sensitive adhesives in

aqueous phase have experienced consi derabl e devel opnent since the begi nning
of the 1970s, to replace the products in solution form constrained by the
new environnmental regul ations and increages in solvent prices.
Pressure-sensitive adhe5|ves nmust have the fol |l owi ng gener al

characteristi CcE BNSTAIVE ADHES JGYMBHEr | ow pressures to

obtain i medi ate mettlng of the surface - possess sufficient

vi scoel asti c propertleﬁlto retain permanent position after renoval of
the applied f orce.The PresePﬁelﬁHﬁH§1PBrﬁ%ﬁab?st%éér%ﬁﬂ%’sq &St h the

substrate are oive el aidhealiyel onpehphiglys an@xtAmitdpg | ca- tveans regad e a
degree of coheg ngfgbﬁé%ﬂﬁE??E%%rEﬁig t hat of the adhesion (peel, tack)

to obtain an ad eS|ve failure o Surtace. The ability of a
pressure-sensitive adhdHSAEUrRS Rensatiyef adhegdvescahn baausPue| ahégeni t h

its gl ?ss t r ansate OrexpRiRriad ﬁc(aﬁg)idaﬁdbmet hdéirél@@rh@lﬁ@' Hid@sSS then

Qopol yrmer  zat i eo P e Et G Ryl SRorSRIAS n e PREdErce of

transfer agentEelting tfermdestorstiaimed obyt atket onee citeiinaaghental
regulations and increases in solvent prices.

Pressure-sensitive adhesives wmust have the
following general characteristics:

- be capable of deforming under low pressures to
obtain immediate wetting of the surface;

- possess sufficient viscoelastic properties to retain
a permanent position after removal of the applied
force.

The bonds formed by these adhesives with the
substrate are of relatively low energy and many applica-
tions requife a degree of cohesion- which is greater than
that of the adhesion (peel, tack) to obtain an adhesive
failure of the surface.

The ability of a pressure-sensitive adhesive to
wet a surface well can be correlated with its glass
transition temperature (Tg) and with its molecular mass.
In general, obtaining a Tg lower than -25°C, or even than
-40°C, by copolymerization of acrylic and/or vinyl
monomers in the presence of transfer agents allows the
desired level of tack to be obtained.

However, the influence of the Tg and of the
molecular mass on the adhesive properties run counter to
their influence on cohesion.

To improve the cohesive strength of pressure-
sensitive adhesives without impairing the adhesive
properties, a very slight crosslinking is often employed
by the use of multifunctional monomers, as described in
"Recent developments in acrylic polymers for latex
adhesives" RAPRA 1981, Volume 18, No. S5, Abst. 7761431c.

The incorporation of chelating monomers has also
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t he adhesive properties, a very slight crosslinking is often enpl oyed by
the use of multifunctional nononers, as described in "Recent devel opnents
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for a gOOdof 5@&H¥é§ﬂ“¥ﬂ(¥3ct, copolymerization of acrylic and
methacrylic acid monomers in a weight proportion of
polymer higher than 6 % gives rise to instability
broblems and entails a drop in the peel strength.
Furthermore, the large difference in Tg between the acids

and their salts makes the Tg.of the resulting composition
highly sensitive to pH variations.

The search for a good adhesion/cohesion
compromise therefore continues to remain one of the
preoccupations of the formulators. In this context any
solution that makes it possible to improve the cohesion
of a pressure-sensitive adhesive without resulting in a
fall in the adhesive properties, and at a cost which is
compatible with the application, offers an obvious
advantage.

The Applicant Company has now surprisingly
discovered that a pressure-sensitive adhesive exhibiting
a high degree of cohesion associated with good adhesive
peel strength and tack properties can be obtained by
copolymerization of a small quantity of (meth)acrylic or
vinyl monomer containing a ureido group associated with
a monomeric structure containing a monomer of Tg = 0°C,
a monomer of low Tg, a monomer of unsaturated carboxylic
acid type and a (meth)acrylic monomer which has a given
ethoxylated structure, at an overall Tg of the copolymer
which is lower than or equal to -25°C.

The high cohesive strength results from the
introduction of the monomer(s) with a ureido structure,
and the cohesion/adhesion compromise which is low is
obtained by modifying the Tg of the copolymer and the
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coatings, and éf?df%gé gL%rGELdSPYQ€h§TQ£Eé£EEiiébne methacrylamide in
~ the polymer composition of Example 18 is noted, but
without it being possible to ascertain a positive effect
of this monomer, the increase in the cohesion being
contributed by acetoacetoxyethyl methacrylate.

The subject-matter of the present invention is
therefore a pressure-sensitive adhesive polymer obtained
by emulsion polymerization of the mixture of the follow-
ing monomers, for a total of 100 % by weight:

(A) 40 to 95 %, preferably 50 to 65 %, by weight of at
least one (meth)acrylic or vinyl monomer capable of
producing a homopolymer which has a glass transition
temperature lower than or equal to -40°C;

(B) 2 to 50 %, preferably 25 to 45 %, by weight of at
least one (meth)acrylic or vinyl monomer capable of
producing a homopolymer which has a glass transition
temperature higher than or equal to 0°C;

(C) 0.5 to 6 %, preferably 1 to 3 %, by weight of at
least one carboxylic (meth)acrylic monomer;

(D) 0 to 5 %, preferably 0 to 3 %, by weight of at least
one {(meth)acrylic monomer ethoxylated with 1 to
20 moles, in particular 1 to 5 moles, of ethylene
oxide;

(E) 0.05 to 1'%, preferably 0.1 to 0.5 %, by weight of
at least one (meth)acrylic or vinyl monomer contain-
ing a ureido group; and

(F) 0 to 2 %, preferably 0.5 to 1.5 %, by weight of at

' least one acrylic or vinyl monomer carrying a
sulphonate functional group,

the said polymer having a glass transition temperature



textlle di spersi ons, no docunent has been found in the literature

‘descri bing the use of these nononers to increase the cohesive strength of a
pressure-sensitive adhesive. Nevertheless, in International Application
91/ 02759 the use of ethylim dazolidone nethacrylanide in the pol yner
conposition of Exanple 18 is noted, but without it being possible to
ascertain a positive effect of this nonoger, the increase in the cohesion
bei ng contributed by acet oacet oxyethyl nethacryl ate. The
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methacrylate, methyl acrylate, vinyl acetate and mixtures

thereof.

The monomer (C) is especially acrylic acid or
methacrylic acid, acrylic acid being preferred.

Examplés of monomers (D), which are optional,
which may be mentioned are methoxyethyl acrylate, ethyl-
diglycol acrylate and ethyltriglycol methacrylate, the
last one being preferred. The monomers (D) enable the
loop tack and peel strength properties to be increased.

Ethylimidazolidone (meth)acrylate, ethylimidazol-
idone (meth)acrylamide and 1-{2-[[2-hydroxy-3-(2-propen-
yloxy)propyll aminolethyl] -2-imidazolidone may be men-
tioned in particular among the monomers (E) containing a -
ureido group. Among these, ethylimidazolidone
methacrylate is preferred.

Among the monomers (F) containing a sulphonate
group there may be mentioned in particular sodium vinyl-
sulphonate, sodium acrylamidomethylsulphonate and sodium
allyl ether sulphonate. Among these, sodium vinylsulpho-
nate is preferred. The monomers (F) make it possible to
improve the colloidal stability of the dispersions for
pressure-sensitive adhesive polymers, as well as the
substrate-wetting properties.

The polymers according to the invention are
prepared by emulsion polymerization in conditions which
are well known to a person skilled in the art. The



-4- lower than or equal to -25[err]C, preferably |ower than or .equal to
-40[err]C. The nononers (A) exhibit a glass transition tenperature
which is generally between -40[err]C and -80[err]C, they are chosen
especially frombutyl acrylate, n-octyl acrylate, isooctyl acrylate,

2-ethyl hexyl acrylate and 2-ethyl hexyl versatate. A particularly preferred
nmonomer A is 2-ethyl hexyl acrylate. The nononers (B) exhibit a glass
transition tenperature which is generally between 10[err]C and 105[err]C
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| the case of the thermal systems based on peroxocdisulphate
alone.
The preparation of the dispersion according to
the invention is preferably performed according to a
process of semicontinuous type, making it possible to
limit the drifts in composition which are a function of
the differences in reactivity of the various monomers.
The introduction of the monomers in the form of a pre-
emulsion with a portion of the water and of the surfac-
tants is thus generally carried out over a period of time
from 3 hours 30 to 5 hours. It is also useful, although
not indispensable, to perform a seeding of 5 to 15 % of
the monomers. The emulsifying systems employed in the
emulsion polymerization process according to the inven-
tion are chosen from the range of emulsifiers that
possess an appropriate hydrophilic/lipophilic balance.
The preferred systems consist of the association of an
anionic surfactant, such as sodium- lauryl sulphate,
nonylphenol sulphate ethoxylated in particular with 20-
25 moles of ethylene oxide, dodecylbenzenesulphonate and
ethoxylated fatty alcohol sulphates, and of a nonionic
surfactant such as nonylphenols ethoxylated in particular
with 10-40 moles of ethylene oxide and ethoxylated fatty
alcohols.
The total quantity of emulsifier is within the
range of 2 to 4 % by weight and preferably of 2.5 to
3.7 ¥ by weight relative to the monomers. The best



.nate is preferred. The nononers (F) make it possible to inprove the
colloidal stability of the dispersions for pressure-sensitive adhesive
polymers, as well as the substrate-wetting properties. The pol yners
according to the invention are prepared by enul sion polynerization in
conditions which are well known to a person skilled in the art. The

-5- reaction is thus preferably conductgd under inert atnos- phere in the
presence of radical initiators. The initr- ation system enployed may be a
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pol ymeri zation eadtion according to the invention is conducted at a
tenperature of betweeAhgspahymes|[digneaT sirns]dperadegnte ke fRPIiEe%RSt he
initiation sygremsappl-sedsiedvéShanekfveB hkeogdsfigotot hher édoxnsyshens

based on peroxqdi sul phat e .and abi.sul,phite, .70- ] G cage of
Che thormat e RFRadan i syREbeguzenr ai: nifh, 231306 Cohlehpg, o8
prepar ati on oftheherdespefssdrtacSorkdbygwedghhe tP\ranmidh qudchr dryiasl y

performed accyfifpgitieag iBhocess of sem continuous type, meking it possible

tolimt the drifts in copposition which are a functiaon of the differences
in reactivity of the W& P ?lﬁoﬁBi"ré?l%.C%'ée?ﬁ?rlb’cé}ﬁ’i’ ch"ad’f §%hé& thndfiers in

the form of a fumchermore preferable to control the sequences of
addition of surfactants well so as to obtain the appro-
priate particle size distribution, to avoid a viscosity
which is too high.

In order to obtain better applicability to the
substrates it is preferable to adjust the rheclogy by the
addition of a suitable thickener in small quantities:
generally smaller than 0.2 % by weight relative to the
final dispersion. It is also possible, though not indis-
pensable, to add a tackifying agent, to improve the
adhesion to nonpolar substrates such as polyethylene.

The polymers obtained in the process according to
the invention produce pressure-sensitive adhesives which
exhibit a high degree of cohesion while retaining good
peel strength and tack values. These novel adhesives can
thus be employed to replace the polymers in a solvent
phase which are costly and detrimental to the
environment.

As already indicated, the large increase in the
cohesive strength is obtained by copolymerizétion of at
least one monomer containing a pendent ureido group, such
as ethylimidazolidone methacrylate. The monomers which
possess these highly polar ureido groups may be the
source of polar associations, such as hydrogen or dipole-
dipole bonds, which will contribute to an appreciable
increase in the molecular mass and will thus play a part
in the viscoelastic properties of the adhesive.

The copolymerization of the ureido monomer can be
performed according to a semicontinuous process in a
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alkyl mercaptopropionates or thioglycolic acid. The
quantities of transfer agent according to the invention
can range up to 0.25 % by weight relative to the
monomers, being especially between 0.01 % and 0.25 % by
weight of the monomers, preferably from 0.05 to 0.2 % by
weight. It is also possible to increase the quantity of
initiator employed, to reduce the molecular mass.

It has also been demonstrated that the associ-
ation of at least one ethoxylated acrylic monomer as
defined above makes it possible to contribute to the
preservation of good peel strength and tack properties
besides the good cohesive properties contributed by the
monomer (s) with a ureido structure.

The high cohesive strength associated with the
adhesives according to the present invention also makes
them compatible with the use of tackifiers employed to
increase adhesion to substrates of low surface energy,
such as polyolefins.

The dispersions according to the invention can be
employed alone in order to result in the formulation of
pressure-sensitive adhesives that have the desired pro-
perties, and also mixed with other dispersions in formu-
lation conditions that are judged to be optimal for the
application.

Accordingly, the present invention also relates
to an adhesive consisting of, or including, at least one
dispersion of a polymer as defined above. It is possible,
for example, to mention an adhesive consisting of a
mixture (1) of at least one dispersion of a polymer as
defined above and (2) of at least one dispersion of a



the order of 50 to 65 % by weight, to permt quick drying on application.
To obtain solids contents higher than 60 %it is furthernore preferable to
control the sequences of addition of surfactants well so as to obtain the
appro- priate particle size distribution, to avoid a viscosity which is too
hi gh. In order to obtain better applicability to the substrates it
is preferable to adjust the rheol ogy by %hq addition of a suitable
thickener in small quantities: generally smaller than 0.2 % by wei ght
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Into a 3-litre reactor fitted with a central
mechanical stirrer and a nitrogen delivery, and support-
ing a condenser, are introduced 36.8 parts of
demineralized water, 0.265 parts of nonylphenol polyoxy-
ethylenated with 10 moles of ethylene oxide (marketed
under the trademark Synthopon®) and 0.09 parts of sodium
lauryl sulphate (marketed under the trademark Texapon®).
The reactor is then degassed by circulating nitrogen and
its content is raised to 70°C with.the aid of a water
bath. Next, 0.35 parts of sodium metabisulphite are
introduced, and then a preemulsion is added which has the
following composition:

2-Ethylhexyl acrylate.......ccucuuvn... 56 parts
Methyl acrylate.......c.vveeeennnnnnnn 41.5 "
Acrylic acid .......iiiii ittt 2.5 "
Demineralized water ................... 37.8 "
n-Dodecyl mercaptan ............ccuc... 0.1 "

Nonylphenol polyoxyethylenated with

10 moles of ethylene oxide

(Synthopon®) . .......oit ittt 2.39 ¢

Sodium lauryl sulphate (Texapon®)...... 0.81 "
as well as a solution of 0.35 parts of ammonium peroxodi-
sulphate in 6 parts of demineralized water, over 3 h
30 min with stirring (100 rev/min).

When the additions are finished the reaction

mixture is kept at 70°C for 1 h 30 min and is then
allowed to cool to ambient temperature.



~-7- single stage, as well as according to a sem continuous two-stage
process, where the ureido nononer is pre- ferably distributed in the second
stage without, however, ruling out its use in the first stage. To
mai ntai n the necessary peel strength and tack properties with good cohesive
properties it is preferable to adjust the nolecul ar mass of the polymer by
enpl oyi ng an appropriate quantity of a transfer agent such as al kyl
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contribute togkRfpREESe{NGhbRPatOfvood peel strength and tack properties
besi des t he good CoOhes) ve rogﬁrties contrigutﬁq b tém%a égnmg(é% with a
urei do structure. The PYAgepEh L5hESRTR & eﬁﬁ¥ﬁrd%500|dted iTh the
adhesi ves accemdilagoho whichr dsent theverfidldowing weRposihdancob®dRd bl e
with the use 9%c5§ﬁ5¥££§&? enpl oyed to increase adhesion to substrates of

| ow surface energy, such as polyol efins. The dispersg?ns accordi ng
to the invention c&nEBBYEheXBYcRCEYHHe® i n- order: to Tesult in°PhBRTES
formulation of premgungisgesylave. adhesives. that. have. the de3Brgd pto-
perties, and al so g%gegﬁmjth.gther di spersions in formu- |atigngconditions

that are judged to b&Yopti A& for " the application” " " Accordingly, the
present invention PBemdnevhalized water ....... ... 000 37.8
n-Dodecyl mercaptan .......ccceoeveeess 0.1 "

Nonylphenol polyoxyethylenated with
10 moles of ethylene oxide

(Synthopon®) ... ....iiiieiiiiieanen. 2.39 "
Sodium lauryl sulphate (Texapon®)...... 0.81 "
Ethyltriglycol methacrylate............ 3 "
The dispersion obtained has the following charac-

teristics:

- Brookfield viscosity at 23°C : 930 mPa s

- Mean particle size : 130 nm

- Solids content - : 56.1 %.

EXAMPLE 3 (comparative) .

The procedure of Example 2 is repeated, the 3
parts of ethyltriglycol methacrylate being replaced with
3 parts of methoxyethyl acrylate.

The dispersion obtained has the following charac-

teristics:

- Brookfield viscosity at 23°C : 620 mPa s
- Mean particle size : 202 nm

- Solids content : 55.1 %.

EXAMPLES 4 to 6 ]

The procedure of Example 1 is repeated, increas-
ing quantities of ethylimidazolidone methacrylate being
added to the composition of the preemulsion.

These quantities and the characteristics of the
dispersions obtained are shown in Table 1 below.
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Solids content (%)

55.6

54

.8 54.2

EXAMPLE 7

The procedure of Example 4

is

repeated, the

ethylimidazolidone methacrylate being replaced with a
of the latter in methyl
methacrylate (formulation marketed by E1lf Atochem under
the trademark "Norsocryl® 100").

The dispersion obtained has the following charac-

formulation containing 20 %

teristics:

Mean particle size

Solids content
EXAMPLE 8

The procedure of Example 5

ethylimidazolidone

Brookfield viscosity at 23°C

methacrylate

is

being

ethylimidazolidone methacrylamide.

: 475 mPa s

200 nm
55.7 %.

repeated, the

2 “adhesi ve consi sting of the

repfgéggting at | east 40 % by wei ght of

now he dp:rruhpd with

t he
rwﬁse.

a

0]265

oxi de
um

ctor is

40[err] C

ite are

replaced with_

The dispersion obtained has the following charac-

teristics:

- Mean particle size

Solids content
EXAMPIES 9 to 11

The procedure of Example 1

monomer

compositions shown

Brookfield viscosity at 23°C

550 mPa s
195 nm
56.0 %.
is repeated, the
in Table 2 below being

employed. The characteristics of the dispersions obtained

are also shown in this table.



introduced, and then a preemul sion is added which has the foll ow ng

conposi tion: 2- Et hyl hexyl acrylate .................. 56 parts

Met hyl acrylate ........................ 41.5 Acrylic acid
.......................... 2.5 Dem neralized water .....
.............. 37.8 n- Dodecyl nercaptan ..... e

0.1 Nonyl phenol polyoxyethylenated mnth 10 nol es of ethyl ene

oxi de (Synthopon[err]) ..........0 .25 . . .. ... . ... 2.39 "
Sodi um | auryl sul phate (Texapon[err]) ‘9 0.81 as well as a solution

of 0.35 parts of annDnlun1peroxod| su#%ﬁgre in 6 parts of denlnerallzed
wat er, over 3 % High With stirring (100 revAm pqthe
addi tions are E%ed the reaction mxture i3 kept &t }Sferrlc %or 1 h 30

mn and is thep Ehgwegoh o8 QL 0 e t tenperatu

-9- Tme e fagll ow ng charac- teristlics: -
Br ookfi el d V|<€@§Pﬁ9 &FrZQFEFr]C 480 mPa|s49-4 MedP-farli éBebsi|ze
214 nm - Sol| idEttyNhe’Ryl acrylate.......... 5328. 2 %3 EXANPBE.Q

(conparative) The ,procedure of Exanpl ¢ i e-
enmul si on mhicmAﬁrglﬁﬁeaF§Flomnhg CbhbbSitloh beﬁ%ﬁf 1co$a% g%ﬂf
Ethyltriglycol methacrylate.. 3

Ethylimidazolidone methacrylate 0.3 0.3 0.3
Dodecyl mercaptan..........c.e.. 0.1 0.2 0.1
Brookfield viscosity at 23°C 550 310 775
(mPa s)

Mean particle size {(nm) 212 239 205
Solids content (%) ' 55.8 55.8 55.8
EXAMPLE 12

Measurements of peel strength, of loop tack and
of creep were conducted with the dispersions obtained in
accordance with Examples 1 to 11. The results are
reported in Table 3 below. |



2- Et hyl hexyl acrylate ................... 56 parts Met hyl . acryl ate

e 38.5 Acrylic acid
............ .. 2.5 Dem neral i zed wat er
............... 37.8 " n- Dodecyl mercaptan .... e
0.1 Nonyl phenol pol yoxyet hyl enated w4 h 10 nol es of ethyl ene
oxi de (Synthopon[err]) ...... .. .. . . i, 2.39 "
Sodi um | auryl s Fexagentorely0 . . .. 0.81 " Ethyltriglyco
met hacrylate .. J§........ 3 S The di spersion obtained has the
follow ng charag-Z2teristjgs: |-o Ewwok ield viscosity at 23[err]C : 930
nPa s - Mean particle pwze | « p : 130 nm - Sol i ds cont ent
. 56.1 % EXAMPEE—3(Tonparat{rve) The procedure of Exanple 2 is
repeated, the 3jparts of]ethylltriglycoll methacrylate being replaced with 3
parts of nethox efhyl acl yl atjee ~ The di spersion obtained has the
foll owing charaf- terist|{es: |-~ HBrookflield viscosity at 23[err]C
620 nmPa s - an partipre g ze : 202 nm - Sol i ds
cont ent . b5, 1°@6 EXAMPLES 4 to 6 The
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5 6 Ethylimdazolidone 0.2 0.5 1.0

nmet hacryl ate (parts) Brookfield viscosity at 500 475
23[err]C (nmPa s) Mean particle size (nm 227 231 165
Solids content (% 55.6 54. 8 54.2 EXAMPLE 7

procedure of Exanple 4 is repeated, the_gthylimdazolidone nethacrylate
being replaced with a fornmul ati on cont ai

TABLE 1 Exanple

1

net hacryl ate gkauptkal s ofcsmpdeded dy El f Atochem under the trademark
“"Norsocryl[err][ 1007) The di sgersi gn obt.ai ned has dt he foll ow ng
C ’

charac- teristics: - Th@rBERFEAYMEEPE

Lppplgr odsgReate

- Mean part eshéssbde which has the foll@Wwinm - comSobidsononteing

55.7 % EXAMPL ed
et hyl i m dazol i done rre?%ac'ryl ate being replaced with ethylimdazolidone

l Cgrpor .The procedure of Exanple 5 is repeated, the

4
920

The

ing 20 % of the latter in methyl

a PIY75 nPa s

net hacryl ani de.  2-Ethy¥hexyl sprepskaie obtai ned -has -t-he -f of P oli PRF char ac-

teristics:

Mean particle size

56.0 %

Br ookhy el catseosity. at. 23[err]C....... : 580 nPa s -
Acrylic acid ...... :.}9§.IV?:....$QLRQ§.C0n§?§t n
Scdium vinylsulphonate................ 1 "
Demineralized water ...........ccevveen. 34.7 "
Anionic surfactant marketed by Rhéne-

Poulenc under the name "Adex 26 S".... 5.71 u

Nonylphenol ethoxylated with 25 moles
of ethylene oxide, marketed by Witco
under the name "Rewopal HV 25"........ 2.50 "

The dispersion cobtained has the following charac-
teristics:

- Brookfield viscosity at 23°C : 1500 mPa s
- Mean particle size : 208 nm

- Solids content : 56.1 %.
EXAMPLE 14

The procedure of Example 13 is repeated, 1.5
parts of wvinyl acetate being replaced with 1.5 parts of
a formulation comprising 20 % of ethylimidazolidone
methacrylate in methyl methacrylate (formulation marketed
by Elf Atochem under the trademark "Norsocryl 100").

The dispersion obtained has the following charac-
teristics:

- Brookfield viscosity at 23°C : 1640 mPa s
- Mean particle size : 205 nm

- Solids content : 55.7 %.
EXAMPLE 15

Measurements of peel strength, of loop tack and
of creep were conducted with the dispersions obtained in
accordance with Examples 13 and 14. The results are
reported in Table 4 below.



EXAMPLES 9 to 11 The procedure of Exanple 1 is repeated, the
‘mononer conpositions shown in Table 2 bel ow bei ng enpl oyed. The
characteristics of the dispersions obtained are also shown in this table.

TABLE 2 Exanpl e 9 10 11 Monomer
conposition (parts) Methyl acrylate 40.4  40.4 33.6
2- Et hyl hexyl acrylate .......... 53.8 14638 60.6 Acrylic acid
................... 2.5 2.5 2.5 Ethyltriglycol nethacrylate ....
3 3 3 Ethylim dazol i done mRBhBEc#yl ate 0.3 0.3 0.3
Dodecyl mercaptatr——m—————"—"—"— 0% o—2 0% Brookf+etd—whscosity
at 23[err]C 550 310 775 M3 Qompdvkan [parti clé size 6nrr)
212 239 205 S@ﬂdmiﬁgwnent (N tive) 55.8 55.8 55.8
EXAMPLE 12

Peel strength according 2.5 2.7

to FTM1 (N/cm)

Loop tack according to 3.3 4.7
FTM9 (N/cm)

Creep according to FTMS8 3000 > 30 000
(min)

EXAMPLES 16 (comparative) and 17

The procedure of Example 1 is repeated, the
monomer compositions shown in Table S5 below being
employed. The characteristics of the dispersions obtained
also appear in this table.

TABLE S
16 17
Example (compar-
ative)
Monomer composition (parts) )
2-Ethylhexyl acrylate.......... 93.5 95.0
Acrylic acid............iue.... 2.5 2.5
Methyl methacrylate............ 4.0 -
Ethylimidazolidone methacrylate
formulated as 20 % in methyl
methacrylate (Norsocryl 100).. - 2.5
Brookfield viscosity at 23°C 1550 960
(mPa s)
Mean particle size (nm) 150 182
Solids content (%) 54 55
EXAMPLE 18

Measurements of peel strength, of loop tack and
of creep were conducted with the dispersions obtained in



‘Measurenents of peel strength, of |oop tack and of creep were conducted
with the di spersions obtained in accordance wwth Exanples 1 to 11. The
results are reported in Table 3 bel ow. -12 -
[err]

- 15 -

accordance with Examples 16 and 17. The results are
reported in Table 6 below.

TABLE 6
16 (compara- 17
Example : tive)

Peel strength according 3.0 1.5
to FTM1 (N/cm)
Loop tack according to 3.2 3.0
FTM9 (N/cm)
Creep according to FTM8 73 >30,000
(min)

Examples 19 (comparative) and 20

The procedure of Example 1 is repeated, the
numerical compositions shown in. Table 7 below being
employed. The characteristics of the dispersions obtained
are also shown in this table.

TABLE 7
19 20
Example (compar-
ative)
Monomer composition (parts) '
2-Ethylhexyl acrylate.......... 97.5% 92.5
Acrylic acid......... ... 2.5 2.5
Formulation containing 20 % of
ethylimidazolidone methacrylate
in methyl methacrylate ....... o . 5
Solids content (%) 55 55
Brookfield viscosity at 23°C " 110 550
(mPa s)
Mean particle size (nm) 100 100




- 13 - EXAMPLE 13 (conparative) The procedure of Exanple 1 is
‘repeated, a pre- emnul sion which has the follow ng conposition being

i ncor por at ed: 2- Et hyl hexyl acrylate .................. 75.7 parts
Vinyl acetate ............ .. .. ... ..... 18 Acrylic acid
.......................... 5.3 Sodi um vi nyl sul phonat e
................ 1 Dem neralized water ................... 34.7

Ani oni ¢ surfactant narketed by Rhone-~ 16 “poul enc under the name "Adex 26

S 5.7 | ph | | 5 | f.et hyl
oxi e mar ketxﬂ‘;ﬁgﬁ%’%};ﬁbic]y PR 5 %Q‘i6 areggl%f:bog She l.a.t:.q:c.e.%”y ene

2.50 " The di sper ASSQreing KedEXAEDLE, 19 Qpaatdye), and
teristics: -  Brookfield VIas;f‘c@iidtmggttﬁiﬁmﬁﬁ 20 and: oF500 xtRrres -
Mean partl cle size am . Sol i ds cont ent

: 56.1 % EXAMPLE 14 e S ample 13 is repeated, 1.5

barts of vinyl acetatMedmirapends sfednbarh and Cp%rh@d)fsgqf&%l“ﬁﬁeon

conpri sing ZOCJﬁ@uc@é&lyMemdaﬁel hdense8ELbRaA ka! &nl radwﬁa;ﬂndaem&w ylate
(fornul ati on parket ed El f Atoche

u e tr enmark "Nor.sqcr 100")
The. di sper o1 RCBBRLE et (FoUPARECESE] RIS ¥ EReTRELPES Pt dnie oi' 4 g
viscosity at QS[ehe]se latices. meom&s ard/brepputedclis §1abée 8
205 nm - g bLgs content . 55.7 % EXAMWPLE 15
Measurenents of peel strength, of |oop tack and of creep were conducted
wi th the dispersions obtained in accordance with Exanples 13 and 14. The
results are



.reported in Table 4 bel ow - 14 -

TABLE 4 13 (conpar a- 14 Exanpl e
tive) Peel strength according 2.5 2.7 to FTML (N cm
Loop tack according to 3.3 4.7 FTM® (N cm Creep
according to FTMB 3000 %Q 000 (mn) EXAMPLES 16
(conparative) and 17 The proceddTe “of Exanple 1 is repeated, the
nononer conpositipers—shown—i-R—Fable-5-bol ow-bei ng enpl oyed. The
characteristics of tha dijsp¢rsijon$ obtalned also appear in this table.
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ative) Monomer conposition (parts) 2-Ethyl hexyl acrylate ........

+93.5 95.0 Acrylic acid ................... 2.5 2.5
Met hyl nethacrylate ....... P ' 4.0 - Ethylimndazolid
met hacrylate formulated as 20 %in nmethyl nethacrylate (Norsocryl

- 2.5 Brookfield viscosity at 23[err]C 1550

(nPa s) Mean particle size (nnm 150 182 - So

content (% 54 - 18 55 EXAMPLE 18

one
100)
960
i ds

Measur enents of peel q%@eﬁgggurgaehgqgftégg<éﬁgydy S QeReYBbR, CRROLgt ed
|

wi th the dispersions qgbtaine

, . -15
accordance wi tHieEshhe aghesiyesr toree relafeifisd PEpRFNFT it TEBfe 6

bel ow.

instant tack which thABLExfibit during a short and weak

application of a probe, tests at the same time the

surface properties and the viscoelastic properties in

adhesive failure, without cohesive failure. The method of

measurement will now be described with reference to the

appended drawing, in which:

- Figure 1 illustrates diagrammatically the procedure
for such a measurement; and

- Figure 2 is the diagram of the change with time of
the stress applied to the adhesive.

A film (1) of each adhesive to be studied is
applied onto a previously degreased aluminium panel (2).
The panels thus coated are stored to dry in a controlled-
environment. room with a constant ambient humidity for 48
hours. Next, a probe or punch (3) is applied to the
adhesives in precise conditions of time of contact of the

-punch on the adhesive (t_.), of force of contact (F) and

of speed of rise of the punch (v).

The change with time of the stress (F) applied to
the adhesive is recorded with the following probe parame-
ters (cf Figure 2):

I: period of application of the stress
II: period of relaxation (formation of the bond)
III: traction (separation of the bond).

The calculated energy of adhesion (W) corresponds
to the area under the curve (after the time/movement
correspondence has been established).

The latex of Comparative Example 19 is very tacky
and not at all cohesive.

The mixture of the two latices makes it possible
to reach a performance compromise around 40 % of the
latex of Example 20 of the invention, it being known that

the instant tack is judged to be satisfactory from 200
J/m? onwards.



.16 (conpara- 17 Exanpl e tive) Peel strength

accordi ng 3.0 1.5 to FTML (NNcm) -Loop tack according
to 3.2 3.0 FTM® (Ncn) Creep acco I'DTFT_IW“*
73 >30,000 (nin) Exanples 19 (conparati ve)_m Hm!m“m,u e
procedure of Exanple 1 is repeated, the nunerical conpo A ‘"’n
Tabl e 7 bel ow bei ng enpl oyed. The characteristics of the di spersi"on§ *
obtai ned are al so shown in this table.” 12 - TABLE 7
19 20 Exanpl e (conpar -

ative) Monomer conposition (parts) %’-ﬁyl hexyl acrylate ..........
97.5 9215 AcryPresaure-sensitive adhesive polymép gbtained bys
Formul ati on cfaisiiRd 39y et zaeihy! bET g2ohideneeethaneyfat eowingmet hyl
nmet hacrylate ....... 0 5 . ,Solids k?ontent (%

55 55 MOBOREKESi eff@TVRsEBERT yOLt 19 B Y (veight: 110 550
(mPa s) (A) 40 to 95 % by weight of at least one (meth)acrylic

or vinyl monomer capable of resulting in a homo-
polymer which has a glass transition temperature
lower than or equal to -40°C;

(B} 2 to 50 % by weight of at least one (meth)acrylic or
vinyl monomer capable of resulting in a homopolymer
which has a glass transition temperature higher than
or equal to 0°C;

(C) 0.5 to 6 % by weight of at least one carboxylic
(meth)acrylic monomer;

(D) 0 to 5 % by weight of at least one (meth)acrylic
monomer ethoxylated with 1 to 20 moles of ethylene
oxide;

(E)} 0.05 to 1 % by weight of at least one (meth)acrylic
or vinyl monomer containing a ureido group; and

(F) 0 to 2 % by weight of at least one acrylic or vinyl
monomer carrying a sulphonate functional group,

the said polymer having a glass transition temperature

lower than or equal to -25°C.

2. Polymer according to Claim 1, characterized in

that it is obtained by emulsion copolymerization of:

- 50 to 65 % by weight of (a);

- 25 to 45 % by weight of (B);

- 1 to 3 % by weight of (C);

- 0 to 3 % by weight of (D);

- 0.1 to 0.5 % by weight of (E); and

- 0.5 to 1.5 % by weight of (F).

3. Polymer according to one of Claims 1 and 2,

characterized in that it has a glass transition tempera-

ture lower than or equal to -40°C.

4. Polymer according to one of Claims 1 to 3,

characterized in that the monomers (A) are chosen from

butyl acrylate, n-octyl acrylate, isooctyl acrylate,
2-ethylhexyl acrylate and 2-ethylhexyl versatate.

5. Polymer according to one of Claims 1 to 4,



.Mean particle size (nm 100 100 ___

- 16 - Exanple 21: Applicative evaluation of the 3t|ce§—“*—““‘“—-
I A AU WL T

Measurenents of creep and of bond strength were conducted with the® afi ces
obtai ned in accordance with Exanple 19_(ggnparative) and 20 and with
various m xtures of these latices. The results are reported in Table 8

bel ow. characterized7/in that the monomers (B) are chosen from

methyl acrylate, butyl methacrylate, methyl methacrylate
and vinyl acetate.

6. Polymer according to one of Claims 1 to 5,
characterized in that the monomers (C) are chosen from
acrylic acid and methacrylic acid.

7. Polymer according to one of Claims 1 to &6,
characterized in that the monomers (D) are chosen from
methoxyethyl acrylate, ethyldiglycol acrylate and ethyl-
triglycol methacrylate.

8. Polymer according to one of Claims 1 to 7,
characterized in that the monomers (E) are chosen from
ethylimidazolidone (meth)acrylate, ethylimidazolidone
(meth)aérylamide and 1-[2-[[2-hydroxy-3- (2-propenyloxy) -
propyllamino) ethyl] -2-imidazolidone.

9. Polymer according to one of Claims 1 to 8,
characterized in that it has been obtained by emulsion
polymerization in the presence of at least one transfer
agent employed in a quantity ranging up to 0.25 % by
weight, especially of 0.01 to 0.25 % by weight, preferab-
ly of 0.05 to 0.2 % by weight, relative to the monomers.
10. Polymer according to Claim 9, characterized in
that the transfer agent is chosen from alkyl mercaptans,
alkyl mercaptopropionates and thioglycelic acid.

11. Polymer according to one of Claims 1 to 10,
characterized in that it has been obtained by emulsion
polymerization of the monomer mixture in the presence of
2 to 4 % by weight, preferably of 2.5 to 3.7 % by weight,
relative to the monomers, of at least one emulsifying
agent chosen from anionic surface-active agents, such as
sodium lauryl sulphate, nonylphenol sulphate ethoxylated
in particular with 20-25 moles of ethylene oxide,
dodecylbenzenesulphonate and ethoxylated fatty alcochol
sulphates, and nonionic surface-active agents such as
nonylphenols ethoxylated in particular with 10-40 moles
of ethylene oxide and ethoxylated fatty alcohols, in
particular with weight proportions of anionic

surfactant/nonionic surfactant ranging from 25/75 to
€0/40.
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‘the energy of adhesion, which allows the adhesives to be cl L
according to the instant tack which they exhibit during a siﬂju&m!mﬁlmul“l
application of a probe, tests at the sanme time the surface pf« LESH *
the viscoel astic properties in adhesive failure, wthout cohesive failure.
The net hod of neasurenment will now be deffri bed wwth reference to the

appended drawi ng, in which: - Fi gure 171 T ust rates diagrammtically the
procedure 150" suglare<TRRSHEREEBE ingd"dt “or fMdliding iat Ukasdi ageam of

the change with time of th(i stress PI i ecﬁi_lo t he afd si.,ve.

film (1) of estiFRERS™N &f 3 Belypeni as 5@ et i EY Y & alagraé\‘}‘lsoﬁls}:ﬁ

degreased al umini um panel (2). The panels thus coated are stored to dry in

a control | ed- pAVi r oNMiRfe 1AM fnG OPSt &Y 1 RIS SUndHHHdirki ¥ eb0En48
that it consists of a mixture of at least one dispersion
of a polymer as defined in one of Claims 1 to 11 and of
at least one dispersion of a polymer obtained by emulsion
polymerization of the mixture of the monomers (a)y, (B),
(C) and optionally (D) and (F), which are as defined in
Claim 1.
14. Adhesive according to Claim 13, characterized in
that the dispersion or dispersions of the polymer as
defined in one of Claims 1 to 11 represent at least 40 %
by weight of the mixture.



hours. Next, a probe or punch (3) is applied to the adhesives in precise
‘conditions of tinme of contact of the punch on the adhesive (t[err]), of

force of contact (F) and of speed of rise of the punch (v). The
change with tine of the stress (F) applied to the adhesive is recorded with
the foll ow ng probe parane- ters (cf Figure 2): | . period of application
of the stress I'1: period of relaxattogz(fornation of the bond) 111

traction (separation of the bond). "The cal et ENEAgBERR
adhesion (W corresponds to the areapgggppcihe cur H@% & abhe

ti me/ novenent correspondence has been established) at ex of
Conparative Exanple 19 is very tacky and not at all cohesive. The
m xture of the two | at IFRESSURECSENSITUVEI ADBESDVE eBQLYMER®R I f Oor mance
conprom se around 40 % of the | atex of _Exanple 20 of the invention, it

bei ng known that the instant tack is judged to be.satisfactory fraom 200
Jim{err] onwards. This pressure-sensitive adhesive polygier _ is

CLAIMS 1.  obt&sned &ysemtilbiva polphérezH0l ot eheandrtuby emthai on

Dby wet gnt TR BLED B e PR, 1 b iR or

vi nyl nononer4@apabl9® &f hyeseeidhiy ¢fH athdesst one (meth)acrylic or
vinyl monomer capable of resulting in a homopolymer which
has a glass transition temperature lower than or equal to
-40°C; (B) 2 to 50 % by weight of at least one (meth)-
acrylic or wvinyl monomer capable of resulting in a
homopolymer which has a glass transition temperature
higher than or equal to 0°C; (C) 0.5 to 6 % by weight of.
at least one carboxylic (meth)acrylic monomer; (D) 0 to
5 % by weight of at least one (meth)acrylic monomer
ethoxylated with 1 to 20 moles of ethylene oxide;
(E) 0.05 to 1 % by weight of at least one (meth)acrylic
or vinyl monomer containing a ureido group; and (F) 0 to
2 % by weight of at least one acrylic or vinyl monomer
carrying a sulphonate functional group, the said polymer
having a glass transition temperature lower than or equal
to -25°C.
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.polymer which has a glass transition tenperature lower than or equal to
-40[err]C, (B) 2 to 50 % by weight of at |east one (neth)acrylic or

vi nyl nononer capable of resulting in a honopol yner whi ch has a gl ass
transition tenperature higher than or equal to O[err]C (C 0.5t0 6 %
by wei ght of at |east one carboxylic (meth)acrylic nononer; (D) O to
5 % by weight of at |east one (neth)acrylic nononmer et hoxylated with 1
to 20 nol es of ethyl ene oxide; (E) 0.05to 1 %by weight of at |east
one (meth)acrylic or vinyl nonomer contai ning|aryEeLder gQUiEenand (F)
O to 2 %by weight of at |east one acryliq qr vinyl rEBAREBr carfying a
sul phonate functional group, the said-poly&er havi ng—a—gtass—transtti on
tenperature | ower than or equal to -25[err]C 2. Pol ymer according to
Claim1l, characterized in that it is obtained by enul sion copol ynerization
of : - 50 to 65 % by weight of (A); - 25 to 45 % by weight of (B); - 1
to 3 % by weight of (C; - 0 to 3 %by weight of (D); - 0.1 to 0.5 % by
wei ght of (E); and - 0.5 to 1.5 % by wei ght 3. R

according to one jof>era»gs 1 an g acterifized_in gt hat i

_ N
hqg aggl ass
4. ol yer
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| at e,
r di ng

equal { grr]C.
: har act ¢ i@n that
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to one of dai
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o 9 to2g3\ -2
- 20.-" characterized in that the nononers (B) are chosen from rretg)bl
acrylate, butyl nethacrylate, nmethyl nethacrylate and vinyl acetat o%
Pol ymer according to one of Clains 1 to 5, characterized in that the
nononers (C) are chosen fromacrylic acid and nethacrylic acid. 7.

Pol ymer according to one of Clains 1 to 6, characterized in that the
nononers (D) are chosen from net hoxyethgb acryl ate, ethyldiglycol acrylate
and ethyl- triglycol nethacrylate. 8. Pol ynmer according to one of
Clains 1 to 7, characterized in thaRBST®ACInoners (E) are chosen from

et hyli m dazolidone (neth)acrylate, ethylim dazolidone (neth) acrylam de

d 1- [2- 2- hyd 3- (2- I
ESpopyl ] <[31m nE)][ et hgl ]ro>2<yl Qéasﬂﬂpr%'r%% ADH@(?IIW?‘EPO&(YEEF& ng to one of

Clains 1 to 8, characterized in that +t+has been obtai ned by enul sion

pol ymerization in th S ts e laphsiwL &ehplpyed in a
quantity rangi ng up ﬁ)ﬂ%&zggl@gﬁ&ﬁl g ﬁ%‘ﬁl‘éﬂc}al |y of Oaggp%m g ﬁ’B % by
wei ght,  pr ef ePRB21P§ARY ¢ sicnopo lymey igat §AE, of dibg Mg e RE Mdfoners.

10. Pol ynefEoatoof i ngohométaj N"ESr shesesl esfzedoi 1 bhatetybttr &asf er
agent is chos 0 leky, a | ke r t
thi oglycolic g.(eil % ;915& ﬂ)3|5rr§‘l;‘(rfr§rEaggor ]}’éaté(;l?oﬁxgé’ofﬂ%ﬂ g&a%f%%a?g

char act er i zedVP-ﬁYﬂ-Ha?n?'t‘elhzf@H?éé# ot aeﬁeatbygda%|%|h&m°pe|lmr| yhifhn of

t2 he rmngrrerorrgﬁbuaeglarsé fta]atifsq&e.%eteﬁparhauée%cbwemrgm oxeghatabby of
5to 7 % atiye g fhe ONers,, 0 t '
emul si fying agént Chggzen F msgnl oriic "é%”q?}ée %c Fviéeggtén?gg s(ﬁgﬁhas sodi um
|l auryl sul pha?@ﬁﬁéﬁyl%en@n}@ul phaceett reagakiieedofn 159$‘@1€1;ﬂ1%1r iR tA 20-25

mol es of ethyhemepexifler dafety! haszepegilaronatsn s o hexmpakadukatty
al cohol higher than or equal to 0°C; (C) 0.5 to 6 % by weight of
at least one carboxylic (meth)acrylic monomer; (D) 0 to
5 % by weight of at least one (meth)acrylic monomer
ethoxylated with 1 to 20 moles of ethylene oxide;
(E) 0.05 to 1 % by weight of at least one (meth)acrylic
or vinyl monomer containing a ureido group; and (F) 0 to
2 % by weight of at least one acrylic or wvinyl monomer
carrying a sulphonate functional group, the said polymer

having a glass transition temperature lower than or equal
to -25°C.

(NO SUITABLE FIGURE)

REPLACEMENT SHEET

29 OCT 1997




“sul phates, and nonioni c surface-active agents such as nonyl phenol s

et hoxylated in particular with 10-40 nol es of ethyl ene oxi de and

et hoxyl ated fatty al cohols, in particular W th wei ght proportions
of ani oni ¢ surfactant/nonionic surfactant ranging from 25/75 to

60/ 40. - 21 - 12. Adhesi ve
consisting of or including at |east one dispersion of a polyner as defined
in one of ains 1 to 11. 13. Adhesi ve according to Claim12,

characterized in that it consists of a mxture of at |east one dispersion
of a polymer as defined in one of Clains 1/to 11 and of at |east one

di spersion of a polyner obtained by enul sion polynerization of the m xture
of the nmonomers (A), (B), (O and optionally (D) and (F), which are as
defined in aim1l. 14. Adhesi ve according to Claim13, characterized in
that the dispersion or dispersions of the polyner as defined in one of
Clains 1 to 11 represent at |east 40 % by weight of the m xture.
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