ALKALI-SWELLABLE ACRYLIC EMULSIONS COMPRISING ACRYLIC ACID, USE
THEREOF IN AQUEOUS FORMULATIONS AND FORMULATIONS CONTAINING SAME
5The present invention relates to new methacrylic acidifree alkali swellable thickener
emulsions: this monomer was until then indispensable in this type of emulsion, which made

manufacturers de ﬂ%ﬂ] i terl 4 i W I rtaj

guantity of 2-acry'l%$n| o-iimﬁag?%v%?ﬁ&%%‘z@c? or &gﬁ) %@%@5@?{4&1 C

They may also be madeAfthe HSEeREHEREBOE FACAQT AN FRRMLATIONSANGh of

foam. Finally, they are effective forFtH 'i‘jﬂ%?‘i %@ﬁq@yﬂﬁﬁw@i gﬂ;&dia with a pH
ormu

between 5 and 6, such as the skin. Aqueous ations are found that may contain mineral
fillers in very many domains: those of aqueous paints, paper coating dispersions, mineral

suspensians, degfergents, JReoMMalcRIEURtQNS. AL LS SGS.-A2d GAMANIR HAMW MG ener

their theology is a necessity, both at the manufacturing stage as well as during their transport,
storage or in ts@kise dhihehormplementativ. thae didspdnsdileictivsl bopfamslaomewhich

level of each of thesg, steps feflestsAulipisivmt 20 haelagisahirbaviow siits,sass fin o

a paint, for example, the need of the person skilled in the art can be summarized as that of

obtaining a thieRERIRGIEHEHY Bbth-feriarseas onstbyityRevertmienis el &3 OMPSEsbS No:
application of the;pains 19) aveRlicalSuUiaas IHQd@%%E%’Je%@@éPi@@%@@&?%ﬁi}%%erems the

sagging after its use, etc. 25Indeed, products that contribute to this control of theologica

behaviodPhavEBBaioaeigitatad HaaH b KbsE rareArHiE At hdek HIdEHEsAtHROBE rasA 18kilsduting

the art has long knawiiheRasigwascategosy Ltalkalhswellable acrylic emulsions which are
polymers that are emulsified in water using surfactants, the said polymers consisting of at

least one non water-soluble monomer and at least one neutralisable alkali water-soluble

monomer, 30inciuding reatashvis asidiolng MaPteANESEMAS HatRerRpsaasiery fikest domains:

emulsion of a polymer in water" refers to a stable and homogeneous dispersion of polymer
particles in wate?t BbES st iR REreREPEl FONHIEr HFRFEIST SNIRFH SHIRERSINHigHgents,

involve the exiséemes OfMuiaHAS! of AhRIReteNBrRERYEsand the other oily). As to the
expression "swellable alkali polymer", it means that the said polymer is capable, when the

medium is alkaline, of incorporating a quantity of water such that there is the formation of a
gel. Controlling their rheology is a necessity, both at the manufacturing stage as well as

during their transport, storage or in the course of their implementation. The diversity of
practical constraints at the level of each of these steps reflects a multiplicity of
20 rheological behaviours. In the case of a paint, for example, the need of the person skilled
in the art can be summarized as that of obtaining a thickening effect, both for reasons of
stability over time as well as for a possible application of the paint to a vertical surface,

the absence of splashing when using it, or sagging after its use, etc.

25  Indeed, products that contribute to this control of rheological behaviour have been
designated as thickeners. Among these thickeners, the person skilled in the art has long
known the particular category of alkali swellable acrylic emulsions which are polymers
that are emulsified in water using surfactants, the said polymers consisting of at least one
non water-soluble monomer and at least one neutralisable alkali water-soluble monomer,

30  including methacrylic acid.

The Applicant states that the expression "direct emulsion of a polymer in water" refers to
a stable and homogeneous dispersion of polymer particles in water (it does not refer here

to oil in water or water in oil type emulsions which involve the existence of two distinct



5There are 2 major families of alkali swellable acrylic thickeners: thickeners of the ASE (Alkali
Swellable Emulsion) type and those of HASE (Hydrophobically modified Alkali Swellable
Emulsion) type. The first designate copolymers of metf¥acrylic acid with a non-water soluble
ester of this acid, and the second designate methacrylic acid based copolymers of a

non-water soluhle ester of the (meth)acrylic acid a manomer with 10so-called . "
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mechanisms oft astion tfathbsepdophlgtseadifferarolymersmofhthmédbEntypelloripehidkendrponating a
neutralized stajg, (1056 D5 RIFSHAN A AYRIARIEGATpRlG, 15 repulsion mechanism is
then induced between the various carboxylate groups on the pdlymer chain. These ionized
groups polarize the water molecules which causes the increase in the viscosity of the

medium. I adgifign fo.th 8¥?amﬁﬁ§°&e£ﬂ8ﬂ‘§&%%%%§%% BEURIRER AR HAT 5 YRE ASE

bring into play interactions between their associative hy ic groups which also
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neutrality, have been described in uments WO 2007 / 144721 and "Practical guide to
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in paint, coating dispersions or cosmetics (see patent applications FR 2 693 203 Al, FR 2 872
815 Al, AR 2 63398pdalassreinBye’ ddraphohiaddritns; tReidditisninthpie COPPHERSES f8be cross-
particularly thrgyghythe range of products RheocarbTM, RheocoatTM, ThixolTm, 30
Rheotechml, PolyphobeTm and ViscoatexTM marketed by the company COATEX S.A.S.
Returning to the constitution of ASE and HASE type emulsions, methacrylic acid appears

today as an ungyoidabigmeRomEL Vi TLEaRSILUIRS Rlcle asl R YPBK WEISNOIHBESSE type only
thickener polymers. Due to its carboxylic acid function, it participates in the increase in g
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monomers, including the associative monomers. 5These polymerizations in emulsion arc

widely illustratBaliifiecsaignttictteignized reansisnpalatAc Ll e RAE toIRE PR, causes the

"Synthesis of ancalkali-svel@blesessiwsion arditsRifRct BN Jhgifidie 8F RRY MRS ALSaBHBPAic
(vinyl acetate-butyl acrylate) latex films"éaeournal of Polymer Science, Part A: Polymer

Chemistry, 2085D31&NpBOLEAS 5H4 '-%ﬁégt&efaaeahméar@gmayparas@ﬁr&lyafbetween their

hydrophobicall¢ssadifiednsdalaebit |8 o dPsermits ol AbHeNsItéd ik ieh R WMEeMSgIBRC S hese
Part B: Palymer Physics, 2002,40 (18), pp..1985-1994) "Viscoelastic properties of
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polymer with C201-141 groups” (Canadian Journal of Chemistry (1998), 76(11), pp. ) .
1779-1787), aﬂ%ctani%spa‘?éj tf&ﬁ?ca&ioh@%%—’lo% zﬁsas&wép@ 6 K@ RO EBIyco Fhighegers

Al, for the ASEBrayeddnfgd 118 3mAla VR Qe 2AGhAtaUBrde268 64 1hAIFBISH 2@00908tA\,644-
US 3915 921 Al gor the HASEs. Today, methacrylic acid is considered an indispensable
monomer in ASE“and HASE type

25
There are many applications that can be found for these thickeners in paint, coating
dispersions or cosmetics (see patent applications FR 2 693 203 A1, FR 2 872 815 A1, FR
2 633 930 Al, FR 2 872 815 Al). In addition, they exist in the commercial form,
particularly through the range of products Rheocarb™, Rheocoat™, Thixol™,
30  Rheotech™, Polyphobe™ and Viscoatex™ marketed by the company COATEX S.A.S.

Returning to the constitution of ASE and HASE type emulsions, methacrylic acid appears
today as an unavoidable monomer which constitutes at least 20% by weight of these

thickener polymers. Due to its carboxylic acid function, it participates in the increase in



20 emulsions: This data is to a large extent integrated into the industrial world, and is not
guestioned by the person skilled in the art. But it is precisely the mandatory nature of
methacrylic acid that is a problem. We live in an era when the shortage of raw materials and
their cost fluctuation indexed to that of a barrel of crude oil are recurring data in the chemical
industry. Therefore, a technology.attached exclusively to a material becomes 25strategically .
isky for its maRarESErare A ETCATD. 1 R A et AR ko RAY Taf T ABRan g asly
has undertakepadlgseaizibiwitin the @&joeoisastisitininabey icaciddorfnsatfmtaylic wold yd&thobic
and HASE type glrplljlllseicgns.(:II-Illc%I\{\Illev&re no (gc?cy\péen(g rtlaor}ntgl% state of the art discloses a

technique for the direct 30 po yn%erlzatslon of acrylic acid ih an emulsion without methacrylic
acid and in the presence of a hydrophobic monomer, the acrylic acid in such a case
representig aleast A MAIGH of (06, AReTIRIS IRibR Rabmazet thMeigRplcantAse
able to demonsrate that such a direct polymerization in e ulsion was possible, to the extent

that use was niederafcs camthinnepsteriothofralparticotar fotlarsisofvmichlligli-swellable emulsion and
2-acrylamido-%f@ggggtpgqp%exﬁkgf%@g@mp5%5&{%%@ Sﬁé‘rP@@éﬁ?—“bﬂ)gl”hé&ylate) latex

completely surprising and beneficial way, true emulsions of the and HASE 5type, free o

methacrylic acftipwiféomuslrnaRafsoten Sdianesy Bre Aty s GarsaistiicketerE@d N 5632-
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&
a solvent (see document EP 0 584 771 Al), or polymers that are cross-linked or

hydrophdBical§tlbsiic intienereounmheftBelrmeir SniensioidusBe RidrmercRiy R, 2893 40613).
Aland FR 2 782 086¢3)); @4@”%&9&@8'%9(&4{%&%@@1{ B%f%]ﬁ{éb(%ﬁ?t%ga?ﬂ%ao&QQ&QQQuble

g/mol) obtained in solution in water and dried (Kknown by thé name of superabsor ent .
polymers or SAPE!siew i piallicerdtinsiintBatnmp, 01879, 494 M BndPSE 9P037729). AlPissolution

Nothing existsyphgHate ofthe: at fQrﬁﬁﬁi&ﬁ%?&ﬂ(be@%ﬁﬂlﬁé@@ﬁQﬂﬁqemm EORRAHNGith

at least 20% by 15weight of acrylic, and free of methacrylic acid. In addition, the process

which is the olj@8tfltssoyrssdrenptinadinsrnal &f £ hrarstontiI Aot thatprddUides Shesnd to
benefits:jl§ can b impismanter withrosesuwactans oree)\wiet /ihariiporygtey. Nowitis Welks,

known that these latter generate many problems in the 20implementation of emulsions of the
ASE and HASEM)5& i&%ﬁ%&%oﬁb fé%u?étiér%.‘*ﬁf‘tl«?el ca52 622Dafh:, Aerd h4ytbé Mg Al US

creation of inhgripgeneilesoHanckayYRR @ alteration in the properties of the final product, that
is, of the dry film of paint resulting from the drying of the aqueous formulation. The formation
of "craters” or insoluble

Today, methacrylic acid is considered an indispensable monomer in ASE and HASE type
20  emulsions: This data is to a large extent integrated into the industrial world, and is not
questioned by the person skilled in the art. But it is precisely the mandatory nature of
methacrylic acid that is a problem. We live in an era when the shortage of raw materials
and their cost fluctuation indexed to that of a barrel of crude oil are recurring data in the
chemical industry. Therefore, a technology attached exclusively to a material becomes

25  strategically risky for its manufacturers and users.

It is to address this major drawback that the Applicant has undertaken research with the
aim of substituting acrylic acid for methacrylic acid in ASE and HASE type emulsions.
However, no document on the state of the art discloses a technique for the direct
30  polymerization of acrylic acid in an emulsion without methacrylic acid and in the
presence of a hydrophobic monomer, the acrylic acid in such a case representing at least

20% by weight of the monomers to be polymerized.



25 particles that are heterogeneities that harm the aesthetic appearance and properties of the
film surface can also be observed (the mechanical aspect, but also the optical properties and
the condition of the surface). Finally, it is well known that the presence of surfactants in a paint
formulation will ultimately degrade the washable property of the dry film (see "Effect of

surfactants used for binder synthesis on the properties of Jatex paints:'. Proar 30in Organic
Contings. 2008 Sam i S AR RGBSz AP RO S R AOLERR P Db oTHB G
characterized pysséigc|to dire s:imilthaoube wen utside of sheeprior quanHinadl atheiti culekenimgmer

effectiveness @gﬁm?@zg@@m Qﬁzil}sr%ﬂglgé‘ir%%@&ﬁro‘?ﬁ?%lﬁv PUGGPRRINAAR 4$6: Ao 75.

aforementioned emulsions as sthickeni s In aqueous formulations, these constituting
the final objectiof the graselstahveuponingrdsd, befigBeisbjeey ofrtisecprelsenttsinydheidhSEomaisISASE

of a directsmaQ%@g%'@gf%g&ﬁgm%%iag%%ﬁmﬁm&&%&oIymer, characterized in that

said process involves the 10polyrnerization reaction of, expressed in % by weight of each of
the monomers: a) 20% to 80% by weight of acrylic acid, b) 10% to 90% by weight of at least

one ester of (MEIRAREYAGAKacid baSEP ARHIRZANRINNE AN BErson skilled in the art are cross-

2-acrylamido-2-methylpropane sulfonic acid, 15d) 0 to 1% by weight of at least one

crosslinking mbnkeeetciriiaceid pelpnere)obtainsdiny Bepsipitatiaos agelvent gyodosygubP 0

by weight of agiylic;agid 1) or RI1HA%IAAO % DY WRIGKEE 8ot AR e ohngibIas YiGerse
acid, 20c) 10% to 25% by weight of a monomer containing a hydrophobic group, d) 0.05% to
229% by ARight#E: DR EASTOREREISLIN 0 9P0NS OEILhRNaIgRPaRE: 1k o

one crosslinking, AMENamRer Higedoialakdi i Helyind)PEIRARAURAIO 106,000 T PRl &btained in

characteristics of this process (temperature, choice of catalytic system, use of a transfer
agent, employSRSHIVT B prdeinBdfESSl Ay mE M Aans 05 SMEIBERFTH Rodyaiste G Yud’s; see

art, including the ahaveislogssngRisdErhicy thgnessopskilis s inthe 2ot £35 rebekintOdNis in the
process is also characterized in that the ester of rmeth)acrylic acid is chosen from ethyl

acrylate, butyl $@Y5/REEITIEAIT e PradHALen Aeitvlidhiggmulsions containing at least 20% by

15 weight of acrylic, and free of methacrylic acid.

In addition, the process which is the object of the present Application, has a preferential
variant that produces other benefits: It can be implemented without a surfactant or solvent
other than water. Now, it is well known that these latter generate many problems in the

20 implementation of emulsions of the ASE and HASE type in an aqueous formulation.

In the case of a paint, there may be the creation of inhomogeneities, and even an
alteration in the properties of the final product, that is, of the dry film of paint resulting
from the drying of the aqueous formulation. The formation of "craters" or insoluble
25  particles that are heterogeneities that harm the aesthetic appearance and properties of the
film surface can also be observed (the mechanical aspect, but also the optical properties
and the condition of the surface). Finally, it is well known that the presence of surfactants
in a paint formulation will ultimately degrade the washable property of the dry film (see
"Effect of surfactants used for binder synthesis on the properties of latex paints", Progress
30 in Organic Coatings, 2005, 53 (2), pp. 112-118).

Other advantages of the new methacrylic acid-free ASE and HASE type emulsions reside

in the fact that they have a commercial dry extract (greater than 25% by dry weight of



6 where: - m, n, p and g are integers and m, n, p are less than 150, q is greater than 0 and at
least one integer from among m, n and p is non-zero. 5- R contains a polymerizable vinyl
function, RI and R2 are identical or different and represent hydrogen atoms or alkyl groups,
R'is a hydrophobic group with at least 6 and not more than 36 carbon atoms. This process is

also characterized in.that the crosslinking monomer is,chosen from.amang 10ethylene glycgl
Cimetacyiate I EITAATE (AR NSt Gy S e et e e s S t
maleates, mettiydemeshimaofidamider aretRiieihe-thisinietiaoiviaatfde vetsityiosymiheteaitte
triallyl cyanurates, the allylic ethers obtained from polyols. This process is also characterized

in that the aqueous emulsion presents a dry extract that 15is between 10% and 50% by dry

weight of polymepthlﬁhqbﬁpmf tbeitsrestal weigtitol Pfii@rbndbewé.spétm @fmmeﬁzmﬁimhdﬁiﬂm as
emuilsion Bas %ﬁ%ﬁﬁgggﬁ&%&%@%m%?&%ﬂg FOTNDRAGER 985 hal opjeot of the

characterized in t ymer presents a mean molar mass by weig etween 20,000
g/mol and 1,0Q06e0 ¢gveoition.a preferred variant, this process does not use surfactants or
solvents other than water. 25 Another object of the present invention consists of the use in a
manufacturing process of an emulsion of the ASE or HASE type, of
2-acrylamido-2Alsetiayfpropdirsisof ibaiptastatas wnieieaoensbling tHisesd mplatbEybomplpes o in

emulsion of 2 ROy HIG: Hha e b i s SRt It D Bt sar. (e
monomel¥a) 20%rec8e94 By aasigen of sxpirssdiin Bbba ooigbtodonely afdhgHnenemrsast one
ester of (meth)acrylic acid,
a) 20% to 80% by weight of acrylic acid,
b) 10% to 90% by weight of at least one ester of (meth)acrylic acid,
¢) 0.05% to 22% by weight of 2-acrylamido-2-methylpropane sulfonic acid,
15 d) 0to 1% by weight of at least one crosslinking monomer,
the total a)+b) + ¢) + d) being equal to 100%.
or
a) 20% to 80% by weight of acrylic acid,
b) 10% to 90% by weight of at least one ester of (meth)acrylic acid,
20 c) 10% to 25% by weight of a monomer containing a hydrophobic group,
d) 0.05% to 22% by weight of 2-acrylamido-2-methylpropane sulfonic acid,
e) 0 to 1% by weight of at least one crosslinking monomer,

the total a) +b) + ¢) + d) being equal to 100%,

25  The other characteristics of this process (temperature, choice of catalytic system, use of a
transfer agent, employment of a possible crosslinking agent) are those described in the
state of the art, including the above documents to which the person skilled in the art can

refer.

30  This process is also characterized in that the ester of (meth)acrylic acid is chosen from

ethyl acrylate, butyl acrylate, methyl methacrylate, and their mixtures.

This process is also characterized in that the monomer containing a hydrophobic group

has the general formula:



c) 0.05% to 22% by weight of 2-acrylamido-2-methylpropane sulfonic acid, d) 0 to 1% by
weight of at least one crosslinking monomer, the_totala) + b) + c) + d) being equal to 100%.

10or

a) 20% to 80% by weight of acrylic acid, b) X¥0% to 90% by weight of at least one

ester of (meth)acrylic acid, c) 10% to 25% by weight of a monomer containing a
hydrophobic group, 15d) 0.05% to 22% by weight of 2-acrylamido-2-methylpropane sulfonic
acid, e) 0 to 1% by weight of at least one crosslinking monomer, the_total a) + b) + c) + d)
being equal to 100%,  This emulsion is also characterized in that the monomer containing a
hydrophobic group 20has the general fformula: R1IR2 In g w ere 1in, n, p and q are integers

and m, n, p are less than 150, q is greate han 0 and at Ieast e integer from among in, n
and p is non-zero. 25- R contains vin L@&d R.2 are identical or
different and represent hydrogen ato s or aI roups, isa rophobic group with at

least 6 and not more than 36 carbon dtoms.

10

15

20

25

- —q
where:

- m,n, p and q are integers and m, n, p are less than 150, q is greater than 0 and at
least one integer from among m, n and p is non-zero.

- R contains a polymerizable vinyl function,

- Rjand R; are identical or different and represent hydrogen atoms or alkyl groups,

- R'is a hydrophobic group with at least 6 and not more than 36 carbon atoms.

This process is also characterized in that the crosslinking monomer is chosen from among
ethylene glycol dimethacrylate, trimethylolpropane triacrylate, diallyl phthalate, allyl
acrylate, the allyl maleates, methylene-bis-acrylamide, methylene-bis-methacrylamide,

tetrallyloxyethane, the triallyl cyanurates, the allylic ethers obtained from polyols.

This process is also characterized in that the aqueous emulsion presents a dry extract that

is between 10% and 50% by dry weight of polymer with respect to its total weight.

This process is also characterized in that the emulsion has a particle size between 50 nm

and 500 nm.

This process is also characterized in that the polymer presents a mean molar mass by
weight of between 20,000 g/mol and 1,000,000 g/mol.

In a preferred variant, this process does not use surfactants or solvents other than water.
Another object of the present invention consists of the use in a manufacturing process of

an emulsion of the ASE or HASE type, of 2-acrylamido-2-methylpropane sulfonic acid as

an agent enabling the complete substituting of methacrylic acid by acrylic acid.



8 This emulsion is also characterized in that the crosslinking monomer is chosen from among
ethylene glycol dimethacrylate, trimethylolpropanc triacrylate, diallyl phthalate, allyl acrylate,
the allyl maleates, methylene-bis-acrylamide, methylené-bismethacrylamide,
tetrallyloxyethane, the triallyl cyanurates, the allylic ethers obtained 5from po lyo Is. This
emulsion is alsp characterized in that it presents a.dry extract of between 10% and 50% b
dry weight of p/gﬂ/%%rr ir?tgr‘@%ﬁi(())g1 E)leitéj {8%’01 Wlenlé?fﬁlig'llﬁisa ecri:%]rﬁ st;ioa S0t “3?5%%%%& I|3)r(1)lymel
that it has a parhalacsiriedieitvweanibOonsis i, 533 Eisdamtidiyris gis o lotwtantenizedsin that
the polymer presents a mean molar mass by weight of between 20,000 g/mol and 1,000,000
gimol. 15 In a preferred variant, this emulsion is characterized in that it is free of surfactants
and solvents otherthaA% &80 %rintiverigisje€ aafylheaprésent invention lies in the use of the
above-meptioned gmulsi a thickeni ent for Jation. Concretely,
the emuIS|§(])n is int%)dﬁéfé) ?r%%%?@n‘?eé mé?o% @gﬁﬁg&gr{%%%%%&ggﬁjfg év{r?lfgf‘{l!g@ﬁaintained
close to neutral, irchbr@dl5ts theRtothe weight ning- etfebuonidee Jorebilpiopaddnuerastatising
routine experiments, will ke ' i awhi enomenon of
thickening is obseé\?egl.%g éﬁ%ﬁ%ﬁ@ﬁ?é%%@%%ﬁ?ﬁé@%ﬁ%@%@ i1i1‘}(1)&r%rh’nulation is selected
from an aqueous Paintytalpapebddating Gidsargietacadi¥8oeus suspension of mineral
substances, a detergent, a cosmetic formulation, or containing a hydraulic binder, and finally a
cosmetic formulation, more specifically, a cosmetic formulation to be applied to the skin or a
30regionl8f the@body where the pH is between 5 and 6. A final object of the present invention
resides in an agueous formulation containing the above mentioned emulsion, the said
formulation being selected from an aqueous paint, a paper coating dispersion, an aqueous
suspension of mirfrat b3R8y avgtabrgéacrdioacimetic formulation, or containing a
hydraulic binder, a,¢0 ic @b Hia\;i@ | i j  jhe body
where the pH is bqejgfvgg?? g& a?q@d)?g. 10 &Hﬁﬁ%ﬁ%@?&@e@@r%‘ﬁm@é&%@@&m,

¢) 10% to 25% by weight of a monomer containing a hydrophobic group,

15 d) 0.05% to 22% by weight of 2-acrylamido-2-methylpropane sulfonic acid,
e) 0to 1% by weight of at least one crosslinking monomer,

the total a)+ b) + c¢) + d) being equal to 100%,

This emulsion is also characterized in that the monomer containing a hydrophobic group

20 has the general formula:
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where:
- m, n, p and q are integers and m, n, p are less than 150, q is greater than 0 and at
least one integer from among m, n and p is non-zero.
25 - R contains a polymerizable vinyl function,
- R1 and R; are identical or different and represent hydrogen atoms or alkyl groups,

- R’ is a hydrophobic group with at least 6 and not more than 36 carbon atoms.



Example 1 Test No. 1 according to the invention This test concerns the manufacture of an
ASE type emulsion containing a copolymer consisting of, expressed in % by weight of each of
its monomers: a) 36.4% acrylic acid, b) 62.4% ethyl ac¥/late, c) 1.2% AMPS 15Into a 1 litre
reactor equipped with mechanical agitation and an oil bath type heating system, introduce 550

g of bipermuteﬁ water alnd 7.0 g?j%lz)arléAMPS. SO uIiotLr] EES% solutiﬁnkof AMPS in water

neutralized wit @80%% fﬂ%r&i ST b ‘ﬂ%fz%SESF mco”rlrgpghoﬁlﬁﬁl E:r1§h(éhﬁzsalerﬂefrom

AMPS 2405). 2@idng revagllene iglhedtdihiotiaCy e thiencthgl chtalyticesirstenlacgndistiyigpdfthalate,
0.96 g of ammopium persulfate dissolved in 10 g of bipermuted water and 0.096 g of um , .
metabisulphiteaﬁ%&lsol\ggr %I%J[?I.’O g9 of bi|51(19?|ymuténaa \1/%%1 e is In rtgléﬁueélg" LS iamh%él. me?\ﬁgx?,ne'bls'
236 g of ethyl actiHateybamli®s getfalyiyligeacind909%) tisqlhytodymedates dontalybiose2Bbamdobtained
progressi\ée m?.rrg)rgner.oForlthe entire duration of the addition, the temperature of the reaction
medium is maintalngdl}é(% 78C (2).  Once the addition is completed, the pump is rinsed with

20 g of bipermuted water and the 30reaction is allowed to continue for 30 minutes at 78C (+2).

Then0.10g Ofﬁl%”é%ﬁ‘l'féﬁ%&?sr%g%%%g'Sc%‘é’%}’ 2 1) 2R 05 f%@%ﬁ%é%?ﬁ%&!tﬁ&%ﬁ?@f&%&%‘% and
maintaining the temperature at 80C +53 and the reaction is allowed to continue for 1 hour at
87C (+2). 11 Af%rhuidiprvigghusfatstyimedithesl dartangs3piabwpighiry weight of active
ingredient, and whose patrticle size, measured by Dynamic Light Scattering is equal to 99 nm.

5 Comparative tests First, an attempt was made to produce the same polymer as in test 1,

but witholft usihliamMmgsitaissiso phigrereconkistihgiot dessyimrdeatsrebeigecor B pmicadigo0
and 63.5% 10hy weight of ethyl acrylate. To do this, the same protocol as above was used,
except for the initial introduction of AMPS. After letting the reaction proceed at 87C for 1 hour,
the formation of a cloudy precipitate in solution was observed, a part of which settled at the

level of the axigigf (e (RAGIOK (HREPR PR T2 B thaRagislas Rimed srseraed PAR I mERE by

medium, very 15 inhomogcneous and rich in large particles, does not lend itself to handling,
and particularlyvegbtiridinrsperitione smabiamioh08tPA8 &Rk increasing the sedimentation
of the prgguct.

In a preferred variant, this emulsion is characterized in that it is free of surfactants and

solvents other than water.

Another object of the present invention lies in the use of the above-mentioned emulsion
20  as a thickening agent for an aqueous formulation. Concretely, the emulsion is introduced
into the medium to be thickened, the pH of which is maintained close to neutral, in order
to obtain the thickening effect. The person skilled in the art, using routine experiments,
will be able to find the pH starting from which the phenomenon of thickening is
observed.
25
This use is also characterized in that said formulation is selected from an aqueous paint, a
paper coating dispersion, an aqueous suspension of mineral substances, a detergent, a
cosmetic formulation, or containing a hydraulic binder, and finally a cosmetic
formulation, more specifically, a cosmetic formulation to be applied to the skin or a

30  region of the body where the pH is between 5 and 6.

A final object of the present invention resides in an aqueous formulation containing the
above mentioned emulsion, the said formulation being selected from an aqueous paint, a

paper coating dispersion, an aqueous suspension of mineral substances, a detergent, a



A quantity of AMPS greater than 22% by weight of the total mass of the monomers 20
employed was then used according to an operating procedure identical to that described in
test No. 1, the copolymer then being constituted, expre8sed in % by weight of each of its
monomers on  a) 36.5 % acrylic acid, 25b) 38.5% ethyl acrylate, c) 25.0% AMPS The

formation of msolubl s rCr'r?xﬁ hlchdprecrﬁltated in Eg%raxﬁdl %s 5hgg\sgl% %%No to be
the AMPS (1. 2/O Welgh wel ﬁ% Was then re ]Iré%ed another monomer use d

HASE emulsioapplttybabeydaie OTheagleatmfrﬂm‘lbuﬂywdmt}wé{nuIwansewéand)ﬁreahsed,
the observations are the same as the previous ones, with the formation of a precipitate, the
riprap phenomenon and the harmful consequences which result from it. 12 The AMPS was
then substituted (always 1.2% weight/weight) by styrene, lauryl methaerylate, 2-sulfoethyl
methacrylate, sodium styrene sulfonate, the sodium salt of 1- allyloxy-2-hydroxypropyl
sulfonate (Sipomer COPS 1) for the identical results (presence of insolubles and the riprap
phenomenon). 5 Tests No. 2 through 11 according to the invention  Tests No. 2 through 11
concern the synthesis of other emulsions illustrating the invention 10according to the same
operating procedure as described above. Tests Nos. 2-8 illustrate other monomer
compositions with an AMPS mass level fixed at 1.2%, while tests Nos. 9-11 illustrate other
AMPS levels (a constant mass ratio between ethyl acrylate and acrylic acid was maintained).
15The characteristics of the emulsions obtained are given in table 1. Test No. Monomer
composition ()/0 mass) ES (%)



Particle diameter (um) 1 1,2 AMPS /62,4 AE / 36,4 AA 32,499 2 1,2 AMPS / 68,7 AE / 30,1
AA 32,8 1153 1,2 AMPS /74,6 AE / 24,2 AA 29,6 153 4 1,2 AMPS / 80,4 AE / 18,4 AA 32,2
102 51,2 AMPS / 28,35 ABu / 70,45 AA 37,6 10
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EXAMPLES

Example 1

Test No. 1 according to the invention

This test concerns the manufacture of an ASE type emulsion containing a copolymer

consisting of, expressed in % by weight of each of its monomers:

a) 36.4% acrylic acid,
b) 62.4% ethyl acrylate,
¢) 1.2% AMPS

Into a 1 litre reactor equipped with mechanical agitation and an oil bath type heating
system, introduce 550 g of bipermuted water and 7.0 g of an AMPS solution (55%
solution of AMPS in water neutralized with sodium hydroxide, marketed by the

LUBRIZOL™ company under the name AMPS 2405).

The medium is heated to 78°C and then the catalytic system, consisting of 0.96 g of
ammonium persulfate dissolved in 10 g of bipermuted water and 0.096 g of sodium

metabisulphite dissolved in 10 g of bipermuted water is introduced using a funnel.

Next, 236 g of ethyl acrylate and 85 g of acrylic acid (90%) is introduced in a continuous
and progressive manner.
For the entire duration of the addition, the temperature of the reaction medium is

maintained at 78°C (+2).

Once the addition is completed, the pump is rinsed with 20 g of bipermuted water and the

reaction is allowed to continue for 30 minutes at 78°C (£2).

Then 0.10 g of ammonium persulfate dissolved in 25 g of water is added in 30 minutes
while maintaining the temperature at 80°C (+2) and the reaction is allowed to continue

for 1 hour at 87°C (£2).



2876 1,2 AMPS / 74,1 AE /18,4 AA /6,3 MAM 33,296 7 1,2 AMPS / 67,8 AE/ 18,4 AA /12,6
MAM 32,4 106 8 1,2 AMPS / 53,25 AB/ 35,8 AA / 9,75 MethC220E25 33,1 185 9 10 AMPS /
57,9 AE /32,1 AA 29,6 175 10 15 AMPS /55,4 AE / 29,6 AA 29,6 215
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An emulsion is thus obtained that contains 32.4% by dry weight of active ingredient, and

whose particle size, measured by Dynamic Light Scattering is equal to 99 nm.

Comparative tests

First, an attempt was made to produce the same polymer as in test 1, but without using
AMPS, that is, a polymer consisting of 36.5 per cent by weight of acrylic acid and 63.5%
by weight of ethyl acrylate.

To do this, the same protocol as above was used, except for the initial introduction of
AMPS. After letting the reaction proceed at 87°C for 1 hour, the formation of a cloudy
precipitate in solution was observed, a part of which settled at the level of the axis of the
reactor (riprap). The size of the particles formed exceeded 500 nm. The medium, very
inhomogeneous and rich in large particles, does not lend itself to handling, and
particularly to pumping operations. In addition, storage risks increasing the sedimentation

of the product.

A quantity of AMPS greater than 22% by weight of the total mass of the monomers
employed was then used according to an operating procedure identical to that described
in test No. 1, the copolymer then being constituted, expressed in % by weight of each of

its monomers of:

a) 36.5 % acrylic acid,
b) 38.5% ethyl acrylate,
c) 25.0% AMPS.

The formation of insoluble species which precipitated in the medium was then observed.

Next, the AMPS (1.2%, weight/weight) was then replaced by another monomer used in
ASE and HASE emulsions: ethyl acrylate. The creation of homogeneous emulsions was
not realised; the observations are the same as the previous ones, with the formation of a

precipitate, the riprap phenomenon and the harmful consequences which result from it.



11 20 AMPS /52,9 AE / 27,1 AA 29,6 276 Table 1 20In this table, MethC220E25 designates
a monomer of formula (I) in which R designates the methaerylate function, m =p =0, n = 25,
and R' refers to a methyl group, EA designates ethyl ad@/late, BUA butyl acrylate, MEM methyl
methacrylate, AA and MA acrylic and methactylic acid. Example 2 5This example
demonstrates the th'mn ower of emulsions according tp the inyentian.implemented in
water so as to fV‘/e‘g ti\%ég?néﬁgaiesrﬂgégﬂfgﬁt c??%‘%’ ih gr%%oweﬁ%{}?}kﬁ@hﬁtﬁboﬁusctﬁ%%n% lauryl
water, the medigthigyeutalizaditihemeltidion af ssokdivm hyrad deddzateH the tvodamd @land 1-
5.5, and the Br ﬁfielc viscosity of the medium.is mea 5C,.and 100 RPM..th
values of whic@g"é’ %#gﬁ‘é%r%q{gégyé ﬁ%@rﬁqﬁ o) %rggf)éﬁlfﬂ%gto é)g%‘i{?ol. ?%Si]ﬂfﬁ(sjullﬁﬁ ?presence
viscosity (mPadf)inddhvblgebat 586 r332p thenomenon).

5

Tests No. 2 through 11 according to the invention

Tests No. 2 through 11 concern the synthesis of other emulsions illustrating the invention
10 according to the same operating procedure as described above.

Tests Nos. 2-8 illustrate other monomer compositions with an AMPS mass level fixed at

1.2%, while tests Nos. 9-11 illustrate other AMPS levels (a constant mass ratio between

ethyl acrylate and acrylic acid was maintained).

15 The characteristics of the emulsions obtained are given in table 1.

Test Monomer ES Particle
No. composition (%) diameter
(% mass) (nm)
1 1,2 AMPS /624 AE /36,4 AA 32,4 99
2 1,2 AMPS /68,7 AE/ 30,1 AA 32,8 115
3 1,2 AMPS /74,6 AE /24,2 AA 29,6 153
4 1,2 AMPS /80,4 AE/ 18,4 AA 32,2 102
5 1,2 AMPS /28,35 ABu/ 70,45 AA 37,6 287
6 1,2 AMPS /74,1 AE/ 18,4 AA /6,3 MAM 33,2 96
7 1,2 AMPS /67,8 AE/ 18,4 AA /12,6 MAM 32,4 106
1,2 AMPS /53,25 AE /35,8 AA/
8 9,75 MethC220E25 33,1 185
9 10 AMPS /57,9 AE/ 32,1 AA 29,6 175
10 15 AMPS /55,4 AE/29,6 AA 29,6 215
11 20 AMPS /52,9 AE/ 27,1 AA 29,6 276
Table 1

20  In this table, MethC220E25 designates a monomer of formula (I) in which R designates
the methacrylate function, m = p = 0, n = 25, and R' refers to a methyl group, EA
designates ethyl acrylate, BuA butyl acrylate, MEM methyl methacrylate, AA and MA

acrylic and methacrylic acid.



2830101750 11 1310 Table 2  The thickening character of the emulsions manufactured is
thus demonstrated from the 15moment they are placed under alkaline conditions. Moreover, it
is surprising to note that the thickening effect occurs atluch a low pH; usually, emulsions of
the ASE and HASE type thicken in a pH ranging from 6 to 7. 20This "low pH" thickening is
particularly difficult to obtain, and is quite interesting in the cosmetics domain, where a
thickening effect is sought at a pH in the range of the skin, i.e. in a range between 5 and 6 pH
units. This is reported in document EP 2 027 169 Al 25 Example 3 This example illustrates the
implementatio i{\amelgoimulation of a concrete, of thickening emulsions of the commercial
ASE type (con alnlng surfactants) and of an emulsion according to the invention that is free of
surfactants. 14 To do so, a concrete is prepared according to the techniques that are well
describeddn thelitera, consist : t; 0f | :
stones; 110 kg?ohfl%)%i( %%ﬁ%f %ﬁ?ﬁ%ﬁﬁ%ﬁé&ggﬁ%ﬁg%g@g ?/Ffv Cis Es?éﬁt%a?%éégé%% %?éﬁﬁg%rgmn
is introduced, implemented in water so as to have an active ingredient content of 5% in dry polymer.

After introduction in water, the medium is neutralized by the addition of sodium
hydroxide at a pH between 4.9 and 5.5, and the Brookfield™ viscosity of the medium is
measured at 25°C and 100 RPM, the values of which are reported in table 2

10
Emulsion Brookfield™
according to viscosity (mPa.s)
Test No. of the gel at 5%
1 3320
9 2830
10 1750
11 1310
Table 2

The thickening character of the emulsions manufactured is thus demonstrated from the

15 moment they are placed under alkaline conditions.

Moreover, it is surprising to note that the thickening effect occurs at such a low pH;

usually, emulsions of the ASE and HASE type thicken in a pH ranging from 6 to 7.

20 This "low pH" thickening is particularly difficult to obtain, and is quite interesting in the
cosmetics domain, where a thickening effect is sought at a pH in the range of the skin, i.e.

in a range between 5 and 6 pH units. This is reported in document EP 2 027 169 Al.

25  Example 3

This example illustrates the implementation in the formulation of a concrete, of

thickening emulsions of the commercial ASE type (containing surfactants) and of an

emulsion according to the invention that is free of surfactants.



relation to the dry weight of the cement: 1.23% by weight in the capacity of a dispersant
marketed by the COATEXTm 10company under the name EthacrylTM 1030; 1% by weight in
the capacity of a defoamer marketed by the HUNTSMAKNNTmM company under the name
Empilan PF 7169.  Tests A, B, C and D respectively implement in the formulation of
concrete 0.7% by 15weight in the capacity: - of an ASE type emulsion containing surfactants
and marketed by the COATEXTm company under the name ViseoatexTM 730; of an ASE
type emulsion tontaising sourtactaitpmpdradorkeiatingy/tobOSATEXErthebampare)l daseitibé in the
name RheocoafTM. 35; 20- of @ HASE type emulsion containing surfactants and marketed by
the COATEXT?nneégtrlﬁrgaﬁ?/nglrnggfgtﬂg name RheocoatTM 66; of an emulsion according to the
invention, which is3@@dgrinedinviésZNoNIcénergach of the tests A, B, C and D, the occluded
air was mgasu[edf?gd: qin t?(ﬁm% 25EN 12350-7. The results obtained were 9.5%,
12.0%, 12.5% an 0%}; égf)ectlve y. T Sé thickening emulsion according to the invention thus
considerably redudé8 Kgeoafdwands air introduced into the formulation. In the end, there is
thus a more Cox%%?é?ttﬁé%lié?ér"%hééﬂPJ&V?QibeW%esetlét%'M% i1]I_t(') %Sﬁ is introduced, in
manufacturing process in an aqueous emulsion of a polymer, characterized in that said
process involvéglatienjolyhsahiy avioslreeictisrrematpressed in % by weight of 5each of the
monomers: . 3)20% 9 80% by Weight of AeHHicRcid dRpLA%h tor 0%ty wisiaRk ob ey Agask T
one ester of (meth)acrylic acid,

10 company under the name Ethacryl™ 1030;

- 1% by weight in the capacity of a defoamer marketed by the HUNTSMANN™

company under the name Empilan PF 71609.

Tests A, B, C and D respectively implement in the formulation of concrete 0.7% by

15  weight in the capacity:

of an ASE type emulsion containing surfactants and marketed by the COATEX™
company under the name Viscoatex™ 730;
- of an ASE type emulsion containing surfactants and marketed by the COATEX™
company under the name Rheocoat™ 35;
20 - of a HASE type emulsion containing surfactants and marketed by the COATEX™
company under the name Rheocoat™ 66;

- of an emulsion according to the invention, which is described in test No. 1.

For each of the tests A, B, C and D, the occluded air was measured according to standard

25  EN 12350-7. The results obtained were 9.5%, 12.0%, 12.5% and 3.0% respectively.

The thickening emulsion according to the invention thus considerably reduces the amount
of air introduced into the formulation. In the end, there is thus a more compact product

with improved resistance.



c) 0.05% to 22% by weight of 2-acrylamido-2-methylpropane sulfonic acid, 10d) 0 to 1% by
weight of at least one crosslinking monomer, the_total_a) + b) + c) + d) being equal to 100%.
or 15a) 20% to 80% by weight of acrylic acid, b) 10% td300% by weight of at least one ester of
(meth)acrylic acid, c) 10% to 25% by weight of a monomer containing a hydrophobic group, d)
0.05% to 22% by weight of 2-acrylamido-2-methylp gulfonic acid, e) 0 to 1% by weight
of at least one crosslinking monomer, 20the total_a?ggwﬁ?:l) + d) +e) being equal to 100%, and
in that the aqueous emulsion presents a dry extract that is between 10% and 50% by dry

weight of POy et R QI 1L MO 2025, BHC SRR ASERIING RAIRUD dnavacterized in
characterized in that the ester of (meth)acrylic acid 1s'’chosen from ethyl acrylate, buty

acrylatc, methyhmethidgrydatss andolivesr thxpotesie8izatinncess tororlingptosskans Yodry2weight of
characterléed |€r:1atcha(§ftﬁje manomer containing a hydrophobic group has the general formula:

16 R1IR2 0 -ll -qw ere:emn,l%rfoﬁngnd g are integers and m, n, p are less than 150, g is greater

than O and at
a) 20% to 80% by weight of acrylic acid,
b) 10% to 90% by weight of at least one ester of (meth)acrylic acid,
¢) 0.05% to 22% by weight of 2-acrylamido-2-methylpropane sulfonic acid,
10 d) 0 to 1% by weight of at least one crosslinking monomer,

the total a)+b) +c) + d) being equal to 100%.
or

15 a) 20% to 80% by weight of acrylic acid,
b) 10% to 90% by weight of at least one ester of (meth)acrylic acid,
¢) 10% to 25% by weight of a monomer containing a hydrophobic group,
d) 0.05% to 22% by weight of 2-acrylamido-2-methylpropane sulfonic acid,
e) 0to 1% by weight of at least one crosslinking monomer,

20 the total a) +b) + ¢) + d) +e) being equal to 100%,

and in that the aqueous emulsion presents a dry extract that is between 10% and 50% by

dry weight of polymer with respect to its total weight

25 2 - Process according to claim 1 characterized in that the ester of (meth)acrylic acid is

chosen from ethyl acrylate, butyl acrylate, methyl methacrylate, and their mixtures.

3 - Process according to claims 1 or 2 characterized in that the monomer containing a
hydrophobic group has the general formula:
30



least one integer from among m, n and p is non-zero. R contains a polymerizable vinyl
function, 5- Rl and R2 are identical or different and represent hydrogen atoms or alkyl groups,
R' is a hydrophobic group with at least 6 and not more than 36 carbon atoms. 4 - Process
according to one of claims | to 3 characterized in that the crosslinking monomer is chosen
from among ethylene glycol dimethacrylate, trimethylolpropane 10 triacrylate, diallyl phthalate,

allyl acrylate, the allyl maleates, meth

ne-bis-acrylamide, methylepe-bis-methacrylamide,

tetrallyloxyethane, the triallyl cyanurates, Re allylic ethers obt&ined from polyols. 5 -

Process according to one of claimsét
size between 50 nm and 500 nm. 6 -
in that the polymer presents a mean

' atith ulsion has a 15particle
g e % Ims 1 to 5 characterized
y wetghtof betwgen 20,000 g/mol and

1,000,000 g/mol. 207 - Process according to one of claims | to 6 characterized in that it does

not use a surfactant or solvent other than water. 8 - Direct aqueous €inulsion of a polymer
characterized iWRBER it consists of, expressed in % by weight of each monomer: 25 a) 20% to
80% by weight of acpylig agigh, 0}, 1084i0.90% - Weighp afaldeaslanesestelsofdneiiasrWiand at
acid, c) 0.05% to 22% by weight of 2-acrylamido-2-methylpropane sulfonic acid, d) 0 to 1% by
weight of at toast onE&YoRR_AARPEFTETBRBANE MHEARERISAORBFE ) + d) being equal to

100%. Or 5a) 20% tqR Q% dysWeioRedBemic s function,
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- R1 and R, are identical or different and represent hydrogen atoms or alkyl groups,

- R’ is a hydrophobic group with at least 6 and not more than 36 carbon atoms.

4 - Process according to one of claims 1 to 3 characterized in that the crosslinking
monomer is chosen from among ethylene glycol dimethacrylate, trimethylolpropane
triacrylate, diallyl phthalate, allyl acrylate, the allyl maleates, methylene-bis-acrylamide,
methylene-bis-methacrylamide, tetrallyloxyethane, the ftriallyl cyanurates, the allylic

cthers obtained from polyols.

5 - Process according to one of claims 1 to 4 characterized in that the emulsion has a

particle size between 50 nm and 500 nm.

6 - Process according to one of claims 1 to 5 characterized in that the polymer presents a

mean molar mass by weight of between 20,000 g/mol and 1,000,000 g/mol.

7 - Process according to one of claims 1 to 6 characterized in that it does not use a

surfactant or solvent other than water.

8 - Direct aqueous emulsion of a polymer characterized in that it consists of, expressed in

% by weight of each monomer:

a) 20% to 80% by weight of acrylic acid,
b) 10% to 90% by weight of at least one ester of (meth)acrylic acid,
¢) 0.05% to 22% by weight of 2-acrylamido-2-methylpropane sulfonic acid,

d) 0to 1% by weight of at least one crosslinking monomer,



b) 10% to 90% by weight of at least one ester of (meth)acrylic acid, ¢) 10% to 25% by weight
of a monomer containing a hydrophobic group, d) 0.05% to 22% by weight of
2-acrylamido-2-methylpropane sulfonic acid, e) 0 to 1% by weight of at least one crosslinicing
monomer, 10the_total_a) + b) + ¢) + d) k e) being equal to 100%, and in that the aqueous
emulsion presents a dry extract that (s between 10% angl 0% by dry weight of polymer with
respect to its total%b%iﬁ}% Bl iJ(Sﬁ%a\\{{%Bgﬁﬂaaiot%l 048 characterized in that the
monomer containing a hydrophobic group has the general formula: where: m, n, p and
g are integers and m, n, p are less than 150, q is greater than 0 and at 20least one integer
from among m®h and p is non-zero. R contains a polymerizable vinyl function, R1 and R2 are
identical or different and represent hydrogen atoms or alkyl groups, R' is a hydrophobic group
with at least 6 and no re gq'a 6_carbon atoms. 2510 - Emulsion according to one of
claims 8 35:9 chari teﬁrelsg/ggoin r%?%’hveveé %%Sﬁ?ﬁfﬁg“rﬁé’ﬁ%mer is chosen from among ethylene
glycol dimethacrylbje | et inp panctridetylets, diakytqpthatetd) adlylaayidte, the ally!
maleates, methylene-pis-acr ide, methylene-bis-methaeryla iggn t XY, ne, the
triallyt cyanurates,éihepg I(ﬁ'l% %%Fg (gﬁ%te%f farénrﬁrg)&lfélgér%%nﬂ r#ﬁ éﬁi{%; @8 ?r INg to one
of claims 8 to 10 chardd&izedRlilat waglst afihricidasiidos2tnedy 5O pineasl 608 amd 512 -
Emulsion according t Mo} ? ' e 1Y teri %nlﬁ % 5%‘818 lymer presents a
mean molar mass y%v%gl]g?h}tgg gggtl\/gg%eél 568%@(?@%%{%% 1,é %‘?OOO g?nﬁol. 13 - Emulsion
according®o one dhelaitas 8)td bP-chiaradieriddebinghaua o 18€%f surfactants and solvents
other than water. 10

and in that the aqueous emulsion presents a dry extract that is between 10% and 50% by

dry weight of polymer with respect to its total weight

15 9 - Emulsion according to claim 8 characterized in that the monomer containing a

hydrophobic group has the general formula:

Rl

=
/
\"
’_@
CD\

where:
- m,n, p and q are integers and m, n, p are less than 150, q is greater than 0 and at
20 least one integer from among m, n and p is non-zero.
- R contains a polymerizable vinyl function,
- RI and R; are identical or different and represent hydrogen atoms or alkyl groups,

- R’ isahydrophobic group with at least 6 and not more than 36 carbon atoms.

25 10 - Emulsion according to one of claims 8 or 9 characterized in that the crosslinking
monomer is chosen from among ethylene glycol dimethacrylate, trimethylolpropane
triacrylate, diallyl phthalate, allyl acrylate, the allyl maleates, methylene-bis-acrylamide,
methylene-bis-methacrylamide, tetrallyloxyethane, the triallyl cyanurates, the allylic

ethers obtained from polyols.



14 - Use of the emulsion according to one of claims 8 to 13 as a thickening agent of an

aqueous formulation. 15 - Use according to claim 14 characterized in that said formulation is
selected from an 15 aqueous paint, a paper coating did@ersion, an aqueous suspension of
mineral substances, a detergent, a cosmetic formulation or containing a hydraulic binder,

more specifically, a cosmetic formulation to be applied to the skin or a region of the body

where the pH is between 5 and 6. 2016 - Aqueous formulation containing the emulsion
according to orié efftlaiisi B totdiding saiddoutivlaiion Hemnylseleciettfiarh anthajudas paiatticle
a paper coating.tzjisgee%\r%%q,s n %qéjnecf)%&)srlfnsipensmn of mineral substances, a detergent, a

cosmetic formulatior, of con aining a

ydraulic binder, a cosmetic formulation to be applied to

the skin or a region of the body where the pH is between 5 and 6. 25
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12 - Emulsion according to one of claims 8 to 11 characterized in that the polymer

presents a mean molar mass by weight of between 20,000 g/mol and 1,000,000 g/mol.

13 - Emulsion according to one of claims 8 to 12 characterized in that it is free of

surfactants and solvents other than water.

14 - Use of the emulsion according to one of claims 8 to 13 as a thickening agent of an

aqueous formulation.

15 - Use according to claim 14 characterized in that said formulation is selected from an
aqueous paint, a paper coating dispersion, an aqueous suspension of mineral substances, a
detergent, a cosmetic formulation or containing a hydraulic binder, more specifically, a
cosmetic formulation to be applied to the skin or a region of the body where the pH is

between 5 and 6.

16 - Aqueous formulation containing the emulsion according to one of claims 8 to12, the
said formulation being selected from an aqueous paint, a paper coating dispersion, an
aqueous suspension of mineral substances, a detergent, a cosmetic formulation, or
containing a hydraulic binder, a cosmetic formulation to be applied to the skin or a region

of the body where the pH is between 5 and 6.



