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fhe present inventiou pcrtains to new alkali swellable thickening cnrulsjous. Iì'ee ol'

surlàctants and solvents other than water: as a result, all clrarvbacks rel¿rted to thc r¡sc ol'

solvents, or to the lòrmation of' lìram in the case o1'surlàctants. are avoiclecl. 'l-hese new

enrt¡lsions coutain a certain cluantity of 2-acrylaLlido-2-metl'rylpropane sullòllic acid (or

AMPS, CAS #: 40623-75-4). 'I'hey have proven eflèctive at thickening aqucoLrs

mecliums, particulally water-based paints, paper coatings, aclueolls suspensions o1'nineral

materials. detergents, cosuretic formulations, and fbrmulations containing a hydraulic

binder.

Controlling the rheology of aqueous formulations that may contain mineral loads is a

necessity, not just during the stage of manufacturing these products, but also dr-u'ing their'

transportation, storage, or implementation. The diversity of the practical constraints

within each of these steps is due to a variety of different rheological behaviors. For

example, in a paint, the need of the person skilled in the art may be summarized as the

need to obtain a paint-thickening effèct, for reasons of stability over time as well as for

possible application of the paiut onto a vertical surface, the absence of splattering at the

time of implementation, or of sagging after implementation, etc.

As a result, products which contribute to this regulation of rheological behavior are

designated using the term thickeners. Present in the water-based paint sector, they are

also found in paper coatings, suspensions of mineral materials, detergents, cosmetic

f.ormulations, and concretes ancl oements. Among these thickeners, the person skillecl in

the art has long been aware of' the particular category of alkali swellable acrylic

etnulsions, which are direct-emulsion polymers in water based on surfäctants, said

polymers being made up of at least one non-water-soluble monortel and at least one

alkali swellable water-soluble monomer including methacrylic acid.

The Applicant specif,res that the expression "direct emulsion of a polymer in water"

designates a stable and homogenous dispersion of polymer particles in water (no

reference is made here to oil-in-water or water-in-oil emulsions, which involve the
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SURFACTANT-FREE ALKALI SWELLABLE ACRYLIC EMULSIONS, USE THEREOF IN
AQUEOUS FORMULATIONS AND FORMULATIONS CONTAINING SAME 5The present
invention pertains to new alkali swellable thickening emulsions. free of  surfactants and
solvents other than water: as a result, all drawbacks related to the use of solvents, or to the
formation of foam in the case of surfactants, are avoided. These new emulsions contain a
certain quantity of 2-aerylamido-2-methylpropane sulfonic acid (or AMPS, CAS #:
40623-75-4). They have proven effective at thickening aqueous  10 mediums, particularly
water-based paints, paper coatings, aqueous suspensions of mineral materials, detergents,
cosmetic formulations, and formulations containing a hydraulic binder. Controlling the
rheology of aqueous formulations that may contain mineral loads is a  15 necessity, not just
during the stage of manufacturing these products, but also during their transportation, storage,
or implementation. The diversity of the practical constraints within each of these steps is due
to a variety of different theological behaviors. For example, in a paint, the need of the person
skilled in the art may be summarized as the need to obtain a paint-thickening effect, for
reasons of stability over time as well as for 20possible application of the paint onto a vertical
surface, the absence of splattering at the time of implementation, or of sagging after
implementation, etc. As a result, products which contribute to this regulation of rheological
behavior are designated using the term thickeners. Present in the water-based paint sector,
they are  25 also found in paper coatings, suspensions of mineral materials, detergents,
cosmetic formulations, and concretes and cements. Among these thickeners, the person
skilled in the art has long been aware of the particular category of alkali swellable acrylic
emulsions, which are direct-emulsion polymers in water based on surfactants, said polymers
being made up of at least one non-water-soluble monomer and at least one 30alkali swellable
water-soluble monomer including methacrylic acid. The Applicant specities that the
expression "direct emulsion of a polymer in water" designates a stable and homogenous
dispersion of polymer particles in water (no reference is made here to oil-in-water or
water-in-oil emulsions, which involve the  existence of two separate phases, one aqueous and
the other one oily). Meanwhile, the expression "swellable alkali polymer" means that the
polymer is capable, whenever the medium is alkaline, of incorporating a quantity of water
such that a gel forms and therefore the viscosity is improved. 5 There are two major families
of swellable alkali acrylic thickeners: ASE (Alkali Swellable Emulsion) thickeners and EASE
(Hydrophohically-modified Alkali Swellable Emulsion) thickeners. The former refer to
copolymers of methacrylic acid with a non-water-soluble ester of that acid, and the latter refer
to copolymers based on methaerylic 
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'fhere are two major fàmilies of swellabie all<ali acrylic thickeners: ASE (Alkali

Swellable lirlulsion) thickeners ancl I{ASE (Liyclrophobically-moclifiec'l Alkali Sr.vellable

Emulsion) thickeners. 'I'lle fbnner refèr to copolymers of'rrethacrylic acid with a non-

w¿rter-soluble ester of that acid, and the latter lelèl' to copolymers based on methacrylic

acicl, a non-water-solt¡ble ester ol'(meth)acrylic acid, and a morloner having so-callecl

"associative" hydrophobic gror-rps. These copolymers may also be cross-linked.

1'hese chemicals' mechanisms of action diffèr. ASE polymers thicken only in a neutral

state, hence the expression "alkali-swellable": the result is an ionic repulsion mechanism

between the various carboxylate groups carried by the polymer chain. 'fhese ionized

groups polarize the water molecules, which cause the viscosity of the medium to

increase. In addition to the afbrementioned ionic phenomenon, HASE polyrners involve

interactions between the associative hydrophobic groups, which also contributes to

thickening the medium. These mechanisms, and particularly the alkali-swellable nature of

these emulsions and their ability to thicken an aqlreolls environment at a pI-I near neutral,

have been described in the documents WO 2007 I 144721 and "Practical guide to

associative thickeners" (Proceedings of the Annual Meeting Technical Plogram of the

FSCT, 2000, 7 9th, 644-7 02).

Many applications of these thickeners are found in paints, paper coatings, and cosmetics

(see patent applications FR 2,693,203 41, FR 2,872,815 41, FR 2,633,930 41, FR

2,872,815 Al). Furthermore, they exist in commercial form, particularly by way of the

product lines RheocarbrM, RheocoatrM, Thixol'r'u. RheotechrM, PolyphoberM ancl

ViscoatexrM sold by the company COATEXTM S.A.S.

Generally speaking, ASE and HASE thickeners are manufàctured in the form of direct

emulsions of the alkali-swellable polymer in water, whose active ingredient content

oscillates between l}Yo and 45Yo ottheir total weight.
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10  acid, a non-water-soluble ester of (meth)acrylic acid, and a monomer having so-called
"associative" hydrophobic groups. These copolymers may also be cross-linked. These
chemicals' mechanisms of action differ. ASE polymers thicken only in a neutral state, hence
the expression "alkali-swellable": the result is an ionic repulsion mechanism 15 between the
various carboxylate groups carried by the polymer chain. These ionized groups polarize the
water molecules, which cause the viscosity of the medium to increase. In addition to the
aforementioned ionic phenomenon. EASE polymers involve interactions between the
associative hydrophobic groups, which also contributes to thickening the medium. These
mechanisms, and particularly the alkali-swellable nature of 20 these emulsions and their
ability to thicken an aqueous environment at a pH near neutral, have been described in the
documents WO 2007 / 144721 and "Practical guide to associative thickeners" (Proceedings of
the Annual Meeting Technical Program of the FSCT, 2000, 78th, 644-702). 25Many
applications of these thickeners are found in paints, paper coatings, and cosmetics (see
patent applications FR 2,693,203 Al, FR 2,872,815 Al, FR 2,633,930 Al, FR 2,872,815 Al).
Furthermore, they exist in commercial form, particularly by way of the product lines
RheocarbTM, fflieocoatTM, ThixolTm, RheotechTM, PolyphobeTM and ViscoatexTM sold by
the company COA7FEXTm S.A.S. 30 Generally speaking, ASE and HASE thickeners are
manufactured in the form of direct emulsions of the alkali-swellable polymer in water, whose
active ingredient content oscillates between 10% and 45% of their total weight.  The
corresponding synthesis process is particularly described in the following publications:
"Synthesis of an alkali-swellable emulsion and its effect on the rate of polymer diffusion in
poly(vinyl acetate-butyl aerylatc) latex films" (Journal of Polymer Science, Part A: Polymer
Chemistry, 2005, 43 (22), pp. 5632-5642), "Structural and rheological properties of
hydrophobically modified alkali-soluble emulsion solutions" (Journal of Polymer Science, Part
B: Polymer Physics, 2002, 40(1 8), pp. 1985-1994), "Viscoelastic properties of
hydrophobically modified alkali-soluble emulsion in salt solutions" (Polymer, 1999, 40 (23), pp.
6369-6379), "Dissolution behavior in water of a model hydrophobic alkali-swellable emulsion
polymer with C201141 groups" (Canadian 10Journal of Chemistry, 1998, 76 (11), pp.
1779-1787). Many patent applications have also covered it (EP 0,089,213 Al, EP 0 646,606
Al, EP 0,979,833 Al for ASE, and EP 0,013,836 Al, WO 93 / 2454 Al, US 4,268,641 Al, US
4,421,902 Al, US 3,915,921 Al for HASE). 15 One constant of their manufacturing method
resides in the implementation of surfactants, whose first function is to stabilize the polymer
particles suspended in water. Surface-active agents well-known for this use are sodium lauryl
sulfate, dodecylbenzene sulfonate, and ethoxylated fatty alcohol sulfates. Though their
implementation has been 20 described for 30 years (see document EP 0,013,836 cited above,
page 7, lines 3-12), this implementation still appears in much more recent documents, like the
scientific publications listed above. The use of surfactants therefore appears to be an
unavoidable characteristic in methods 25 for manufacturing ASE and HASE emulsions.
However, there is a tendency to omit or ignore the drawbacks engendered by these
surfactants, as it is believed that their use cannot be eliminated. These problems are first and
foremost linked to the natural formation of foam, starting when the medium containing the
surfactant is stirred: besides aesthetic drawbacks, this foam may degrade the thickener's
efficiency. 30  In the case of a paint, it may create unevenness within the aqueous
formulation, and even alter the properties of the end product, meaning the dry paint film
resulting from the drying of the aqueous formulation. The formation of "craters" or insoluble
particles may thereby be observed; these are just some of the heterogeneities that harm the
aesthetic  
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'l'he correspoucling syr-rthesis proccss is particr-rlarly descl'iLrecì in tirc lbllor,i,ing

lrutrlicatious: "Syuthesis ol'an all<ali-su,cllablc emulsion and its cl'lèct on the r¿rtc o1'

¡rolymer dilfr-rsion in poly(vinyl acctatc-bLrlr'l acrylate) latex fìlms" (.lourrral o1'Polymer

Science, Part A: Polymer Chemistly. 2005. 43 (22), pp. 5632-5(142). "Structural and

rheological properties ol' hydrophobicalìy nlodifìed alkali-soluble emulsion solutions"

(.Iotrrnal of Polymer Science, Part IJ: Polynrcr Physics, 2002,40(18). pp. 1985-1994),

"Viscoelastic properties of hyclrophobicallv modified alkali-soh"rble emulsion in salt

solutions" (Polyr-r'rer, l99L), 40 (23), pp. 6369-6379), "Dissolution bchavior in water of- ¿r

model hydrophobic alkali-swellabie el¡ulsiol.r polymer with C20H41 groups" (Canadizin

.Tournal of Chemistry, 1998, 76 (11), pp. 1779-1787).

Manypatent applications have also covered it (EP 0,089,213 A1,liP 0 646,606 41, EP

0,979,833 Al f.or ASE, and EP 0,013,836 u\1. WO 93 12454 41, US 4,268,641A1,lJS

4,421,902 41, IJS 3,915,921A1 for IJASII).

One constant of their manufacturing method resides in the implementation of surfactants,

whose f,rrst function is to stabilize the polymer particles suspended in water. Surface-

active agents well-known for this Llse are sodium lauryl sullàte, doclecylbenzene

sulfonate, and ethoxylated fatty alcohol sulfates. Though their implementation has been

described for 30 years (see document EP 0,013,836 cited above,page 7, lines 3-12), this

irnplernentation still appears in much ûìore recent documents. like the scientilic

publications listed above.

The use of surfactants therefore appears to be an unavoidable characteristic in methods

for manufacturing ASE and HASE emulsions. However, there is a tendency to omit or

ignore the drawbacks engendered by these surfactants, as it is believed that their use

cannot be eliminated. These problems are first and foremost linked to the natural

formation of foam, starting when the medit¡m containing the surfactant is stirrecl: besides

aesthetic drawbacks, this foam rnay degrade the thickener's effìciency.

In the case of apaint, i1 nray cleate unevenness within the aqueous f-ormulation, ancl even

alter the properties of the end product, meaning the dry paint fihn resulting from the

drying of the aqueous formulation. The formation of "craters" or insoluble parlicles may

thereby be observed; these are .just some of the heterogeneities that harm the aesthetic
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aspect and surface properties of the film (the mechanical aspect, as well as the optical
properties and surface condition). Finally, it is well-known that the presence of surfactants in a
paint formulation will ultimately degrade the soapable nature of the dry film (see "Effect of
surfactants used for binder synthesis on the properties of latex 5paints", Progress in Organic
Coatings, 2005, 53 (2), pp. 112-118). In order to remedy such drawbacks, the Applicant has
engineered a new method for manufacturing ASE or liASE emulsions, which does not involve
any surfactants, nor any solvents other than water. The main characteristic of this method is
that it implements, 10 besides the normal monomers to be polymerized in ASE and HASE
emulsions, a certain quantity of a particular monomer, which is 2-acrylamido-2-methylpropane
sullonic acid (or AMPS, CAS 14: 40623-75-4). Entirely surprisingly and advantageously, the
result is the manufacturing of genuine ASE and HASE emulsions, each exhibiting a
commercial solids content (greater than 25% by dry weight of the active ingredient), which are
stable 15  over time, characterized by particle sizes similar to emulsions of the prior art,
whose thickening effectiveness is proven. Furthermore, it has already been known how to
polymerize AMPS in an emulsion with (meth)acrylic monomers and their esters, but this
technique had always been described in 20 the presence of surfactants (see, for example, the
document US 3,931,087 Al). Other examples of copolymers are found which contain a
carboxylic acid (like acrylic acid) with AMPS, but still in the presence of surfactants or solvents
other than water; however, it is clear that the solvents currently exhibit a very large number of
drawbacks with regard to the preservation of the environment. Examples of such products
exist in the field of 25 cement (EP 1,886,980 Al), pharmacy (EP 1,400 564 Al), and ceramics
(EP 1,262 463 Al), though without them being alkali-swellable, much less alkali-swellable
emulsions exhibiting an associative nature. In the field of alkali-swellable emulsions, AMPS
had already been conceived of as a co- 30 monomer; on the other hand, nobody had yet
thought that the surfactants were not necessary to the synthesis of the polymer containing it,
and nobody had been able to detect the influence that this could have on the manufacture of
ASE and RASE emulsions.   By way of example, the documents WO 03 / 012004 Al and WO
03 / 012004 Al describe HASE thickening emulsions incorporating AMPS, but whose
synthesis is carried out in the presence of surlactants and/or solvents other than water. The
documents FR 2,873,126 Al and FR 2,782,086 Al describe inverse oil/water emulsions
created with  5 emulsifying agents, a copolymer of AMPS with (neth)acrylic acid, and another
monomer which may be an ester of these acids. Finally, all of the literature dealing with the
manufacturing of emulsions without surfactants could not guide the person skilled in the art on
the implementation of AMPS.  I 0 Instead, it was mainly centered on particular methods such
as acoustic waves, supercritical CO2 ("Surfactant-free emulsions", Current opinion in Colloidal
and Interface Science, 13, 2008, pp. 228-235), controlled radical polymerization
("Surfactant-Free, Controlled/Living Radical Emulsion Polymerization in batch conditions
using a low molar mass RAFT Agent", Macromolecules, 2008, 41 (21), pp 7850-7856), or in
15 miniemulsions ("Emulsifier-free miniemulsion polymerization of styrene and the
investigation of encapsulation of nanoparticles with polystyrene via this procedure using an
anionic initiator", Journal of Applied Polymer Science, 105, 3, pp. 1244 1250). It goes without
saying that the inventive method is simple to an extent unparalleled by the techniques listed
above. 20 
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¿tspcct and surlàcc pro¡rcr'1ics o1'the 1ìlm (the mechanical aspect, ¿rs r,r'cli ¿ts thc optioal

¡rrclpcrties and surfàce conditiorr). F'inally, it is well-knowrl th¿r1 thc prcsclloe ol'

surlàct¿urts in a paint l'cl'llulation u,ill r"rltimately cìegrade the soapablc lratttrc o1'the dry

fìlm (see "Ðl'ícct of' surlàct¿rnts used 1'or binder synthesis on thc properties o1- latex

pairrts", Progress ir-r Organic Coatirrgs,2005,53 (2), pp. 112-118).

In orcler to remedy such clrar,r,backs, the Ap¡llioaut has etrgitrecl'ccl a nc\v method for

lnanufàctuling ASIì or llASlr ernulsions, which does not involve auy sr-rrlàct¿ìllts. nor any

solvents other than water. 'l-he main characteristic of this method is that it inrplements,

besides the normal morlolllers to be polymerized in ASE and I{ASL, emt¡lsjons, a certain

quantity o1'a particular rnonomer, which is 2-acrylamiclo-2-n'rethylpt'opane sulfollic acid

(or AMPS, CAS #: 40623-75-4). Entirely surprisingly and advautageously. the result is

the manufacturing of genuine ASE and HASE emulsions, each exhibiting a cornmercial

solids content (greater than25Yo by dLy weiglit of the active ingredient), wirich are stable

over tinre, characterized by particle sizes similar to emulsions of the prior art, whose

thickening eflèctiveness is proven.

Furthelmore, it has already been known how to polymerize AMPS iu an emulsion with

(meth)acrylic monomers and their esters, but this technique had always been described in

the presence of surfactants (see, 1br example, the document US 3,931,087 Al). Other

examples of copolymers are found which contain a carboxylic acid (like aclylic acid)

with AMPS, but still in the presence of surfactants or solvents other than water; however,

it is clear that the solvents currently exhibit a very large number of drawbacks with regard

to the preservation of the environment. Examples of suoh products exist in the field of

cement (EP 1,886,980 Al), pharmacy (EP 1,400 564 AI), and ceramics (EP 1,262

463 A1), though without them being alkali-swellable, much less alkali-swellable

emulsions exhibiting an associative nature.

In the freld of alkali-swellabie emulsions, AMPS had already been conceived oJ'as a co-

monolxet'; on the other hand, nobody had yet thought that the stufàctants were not

necessary to the synthesis of the polymel containing it, and nobody had been able to

detect the influence that this could have on the manufacture of ASE and HASE

emulsions.
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Consequently, the ASE and HASE which result from the inventive method, and which are in
the form of direct emulsions free of surfactants and solvents other than water, are themselves
new and exhibit the advantage of not forming any foam when stirred, unlike their
predecessors. A further object of the present invention resides in the use of the
aforementioned emulsions as a thickening agent in aqueous formulations, which constitute
the final object of the present invention. Thus, a first object of the present invention consists of
a method for manufacturing a polymer in direct aqueous emulsion, characterized in that said
method uses the polymerization reaction of, expressed as a % by weight of each of the
monomers:  a) 20% to 60% by weight of methaerylic acid, and potentially acrylic acid. b) 40%
to 80% by weight of at least one ester of (meth)acrylic. acid, c) 0.05% to 22% by weight of
2-acrylamido-2-methylpropane sullonie acid, d) 0 to 1% by weight of at least one cross-linked
monomer, the total a) + b) + c) + d) being equal to 100%, Of          a) 20% to 60% by weight of
methacrylic acid, and potentially acrylic acid, 10b) 40% to 80% by weight of at least one ester
of (meth)acrylic acid, c) 0.5% to 25% by weight of the 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 cross-linked monomer, the total a) + b) c) + d) + e) being equal to
100%, 15 and characterized in that said method is free of surfactants and solvents other than
water. The other characteristics of this method (temperature, choice of catalytic system,
implementation of a transfer agent, potential use of cross-linking) are the ones described 20in
the state of the art, particularly in the aforementioned documents, to which the person skilled
in the art may refer. 
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Finally. all of the literature <iealing with thc nranufàcturing o1' emulsions witl'rout

sut'lactants could not guide the person skilled in the art on the implementation of'AMPS.

Inslead. it was mainly centered on particular methoc'ls such as aconstic waves, super-

critical CO2 ("Surfactant-fì'ee emulsions", Current opinion in Colloidal and Interface

Scicrrce, 13, 2008, pp.228-235), controlled radical polymerization ("Surlàctant-Free,

Controliecl/Living Radical llmulsion Polymerization in batch conditions using a low

nrolar nrass RAFT Agent", Macromolecules, 2008, 41 (21), pp 7850-7856), or in
uriniemulsions ("Emulsilher-free miniemulsion polymerization of styrene and the

investigation of encapsulation of nanoparticles with polystyrene via this procedure using

an arrionic initiator", Journal of Applied Polymer Science, 105, 3, pp.1244 * 1250). It

goes witliout saying that the inventive rnethod is simple to an extent unparalleled by the

tecliniques listed above.

Consequently, the ASE and HASE which result from the inventive method, and which

are in the form of direct emulsions free of surfactants and solvents other than water, are

themselves new and exhibit the advantage of not forming any foam when stirred, unlike

their predecessors.

A fllrther object of the present invention resides in the use of the af-orementioned

emulsions as a thickening agent in aqueous fbrmulations, which constitute the final

object ofthe present invention.

Thus, a first object of the present invention consists of a method for manufacturing a

polymer in direct aqueous emulsion, characterized in that said method uses the

polymerization reaction of, expressed as ao/oby weight of'each of the monomers:

This method is further characterized in that the ester of (meth)acrylic acid is chosen from
among ethyl acrylate, butyl acrylate, methyl methacrylate, and mixtures thereof. 25This
method is further characterized in that the monomer containing a hydrophobic group
possesses the general formula:      R2  ^ 0"  11  where:  7    n. p and q are integers and in, n,
p are less than 150, q is greater than 0, and at least one integer among m, n and p is nonzero;
-R has a polymerizable vinylic function, -Ri and R2 are identical or different, and represent
hydrogen atoms or alkyl groups, 



6

a) 20'% t<-t 60'Yo by weight oJ'nrcrthacr),lic acici, aud potentially acrylic acicl.

b) 40Yo tct 80% by weight ol'at lcast one ester of (n'reth)acrylio acicì,

c) 0.05% 1o 22o/o by weight o1'2-act'¡,1¿1mido-2-rnethylpropane sullìrnic ¿rcici.

d) 0 to 1% by weight ol'at lcast one cross-linked mollorller,

5 the total a) + b) + c) + d) being eclr"ral to 100o/o,
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a) 20Yoto 60%by weight of mcthacrylic acid, and potentially acrylic acid,

1 0 b) 40o/o lo 80% by weight o1'at least one ester of (meth)acrylic acid,

c) 0.5Yo to 25% by weight of'the monomer containing a hydrophobic group,

d) 0 .05% to 22o/o by weight o1' 2-acrylamido-2-methylpropane sullonic acicl,

e) 0 to lYo by weight of at ieast one cross-linked lïìonol11er,

the total a) + b) + c) + d) + e) bcing cqual to 100o/o,
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and chat'acterized in that said rnethod is fì'ee of surfactants and solvents other than water.

The other characteristics of this method (ternperature, choice of catalytic system,

implementation of a transfer agent, potential use of cross-linking) are the ones described

20 in the state of the art, particularly in the aforementioned documents, to which the person

skilled in the art mav refer.

This method is further characterized in that the ester of (meth)acrylic acid is chosen from

among ethyl acrylate, butyl acrylate, rnethyl methacrylate, and mixtures thereof.

25 This method is further characteúzed in that the monomer containing a hydrophobic group

possesses the general formula:

.Fdf-,*^{:

where:

5-Ri isa hydrophobic group comprising at least 6 and at most 36 carbon atoms. This method
is further characterized in that the cross-linked monomer is chosen from ethylene glycol
dimethacrylate, trimethylolpropanetriacrylate, diallyl phthalate, ally] acrylate, allyl maleates,
methylene-bis-acrytamide, methylene-his-methacrylamide, 10tetrallyloxyethane,
triallylcyanurates, and allylic ethers obtained from polyols. This method is further
characterized in that the aqueous emulsion exhibits a solids content or between 10% and
50% by dry weight of polymer, in relation to its total weight. 15This method is further
characterized in thatemulsion exhibits a particle size of between 50 nm and 500 mu. This
method is further characterized in that the polymer exhibits an average molar mass by weight
of between 20,000 g/mol and 1,000,000 g/mol. 20 A further object of the present invention
consists of a direct aqueous emulsion of a polymer characterized in that it is made up,
expressed as a % by weight of each of the monomers: 25a) 20% to 60% by weight of
methacrylic acid, and potentially acrylic acid, b) 40% to 80% by weight of at least one ester of
(meth)acrylic acid, c) 0.05% to 22% by weight of 2-acrylamido-2-methylpropane sulfonic acid,
d) 0 to 1% by weight of at least one cross-linked monomer, the total a) + h) + c) + d) being
equal to 100%, 30 Or  8 
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This nlethoci is Iìrther characterized in that the cross-linkccl rnonomer is chosen lì'onr

ethylene gl),col ciimethacrylate, trinrethylolpropanetriacrylertc, dialiyl phthaiate. allyl

acrylate, allyl maleates, methylene-bis-acrylamide, methyler-re-bis-methacrylamide,

tetraliyloxycthane, triallylcyanlrrates, ar-rc'l allylic ethers obtained fi'orn polyols.

This metlrocl is lirther charucterized in that the aqueolrs emulsion exhibits a solids

cotrtent ol'betwee n l0o/o and 50% by dry weight of polymer, in relation to its total weight.

This rnethod is further charactel'ized in that the emulsion exhibits a particle size ol'

between 50 nm and 500 nm.

Tlris metlrod is further characterized in that the polymer exhibits an average rnolar mass

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

A further object of the present invention consists of a direct aqueous emulsion of' a

polyrner characterized in that it is made up, expressed as a % by weight of each of the

lll0nomers:

25 a) 20Yo to 60%by weight of methacrylic acid, and potentially acrylic acid,

b) 40Yo to 80% by weight of at least one ester of (meth)acrylic acid,

c) 0.05%to22Yo by weight of 2-acrylamido-2-methylpropane sulfonic acid,

d) 0 to 1o/o by weight of at least one cross-linkecl rlonomer,

the total a) + b) + c) + d) being equal to l00o/o,

30

20o/o to 60%by weight of methacrylic acid, and potentially acrylic acid,

40o/o to 80% by weight of at least one ester of (rneth)acrylic acid,

l5

20

a)

b)

c) 0.5% to 25% by weight of the monomer containing a hydrophobic group. d) 0.05% to 22%
by weight of 2-acrylamido-2-methylpropane sulfbnic acid, e) 0 to 1% by weight of at least one
cross-linked monomer, the total a) +1)) + c) d) e) being equal to 100%, 5 and characterized in
that said emulsion is free of surfactants and solvents other than water.      This emulsion is
further characterized in that said monomer containing at least one 10hydrophobic group has
the general formula: ci where:  m, n, p and q are integers and m, n, p arc less than 150, q is
greater than 0, and at 15least one integer among in, n and p is nonzero;  R has a
polymerizable vinylic function, RI and R2 are identical or different, and represent hydrogen
atoms or alkyl groups,  R' is a hydrophobic group comprising at least 6 and at most 36 carbon
atoms. 20This emulsion is further characterized in that the cross-linked monomer is chosen
from ethylene glycol dimethamylate, trimethylolpropanetriacrylate, diallyl phthalate, ally'
acrylate, allyl maleates, methylene-bis-aerylamide, methylene-bis-methaerylamide,
tetrallyloxyethane, triallylcyanurates" and allylic ethers obtained from polyols. 25This emulsion
is further characterized in that it exhibits a solids content of between 10% and 50% by dry
weight of polymer, in relation to its total weight.  9 This emulsion is further characterized in
that the polymer exhibits an average molar mass by weight of between 20,000 g/mol and
1,000,000 g/mol. A further object of the present invention resides in the use of the
aforementioned emulsion, as a thickening agent of an aqueous formulation. Concretely, the
emulsion is added into the medium to be thickened, whose pH is regulated to be nearly
neutral, in order to achieve the thickening effect. The person skilled in the art, from routine
experience, will know how to find the pIl from which the thickening phenomenon is observed. 
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c) 0.5o/o to 25%> by weight o1'the rllono)llcr corrtaining a hydrophobic group.

ci) 0.05% to 22o/o by we ight o1'2-acrylanricìo-2-nlcthylpropane sullbnic acicì,

e) 0 fo 1o/o by weight of'at leasl one cross-linl<ccl rtrouonrer,

tlre tot¿rl a) + b) + c) + d) + e) being ec¡ual to 100'%,

¿rnd characterized in that said emulsion is liee o1' surfactants ancl solvcuts other than

water.

'fhis emulsion is fùrther characterized in that said monomer conlairrittg at least one

10 hydrophobic group iras the geueral formula:

where:

- m) n, p and q are integers and ril, fl, p are less than i50, q is greater than 0, and at

l5 least one integer anìong m, n and p is nonzero;

- R has a polymerizable vinylic function,

- R1 and Rz are identical or diflèrent, and represent hydrogen atoms or alkyl groups,

- R' is a hydrophobic group comprising at least 6 and at most 36 carbon atoms.

20 Tlris emulsion is further characterized in that the oross-linked mouomer is chosen from

ethylene glycol dimethacrylate, trimethylolpropanetriacrylate, diallyl phthalate, allyl

acrylate, allyl maleates, methylene-bis-acrylamide, rnethylene-bis-methacrylamide,

tetrallyloxyethane, triallylcyanurates, and allylic ethers obtained from polyols.

25 This emulsion is further characteúzed in that it exhibits a solids content of between 10%

and 50o/o by dry weight of'polyrner, in relation to its total weight.

This emulsion is further charucterized in that it exhibits a parlicle size between 50 nm

and 500 nm.

10 This use is further characterized in that said formulation is chosen from among an aqueous
paint, a paper coating, an aqueous suspension of mineral materials, a detergent, a cosmetic
formulation, or a formulation containing a hydraulic binder. 15A final object of the present
invention resides in an aqueous formulation containing the aforementioned emulsion, said
formulation being chosen from among a water-based paint, a paper coating, an aqueous
suspension of mineral materials, a detergent, a cosmetic formulation, or containing a hydraulic
binder. 20  10 EXAM P1 S Example 1 This example concerns the synthesis of various ASE
and HASE emulsions, without surthetants and without solvents other than water. Test ill
according to the invention This test concerns the fabrication of an ASE emulsion, containing a
copolymer made up of, expressed as a % by weight of each of its monomers:         a) 36.5%
methacrylic acid, 15b) 62.3% ethyl acrylate, c) 1.2% of AMPS. In a 1 liter reactor equipped
with mechanical agitation and an oil-bath heating system, 605 g of bipermutatcd water and 7.5
g of a solution of AMPS are added (a 55% 20solution of sodium hydroxide-neutralized AMPS
in water, sold by the company LUBRIZOLim under the name AMPS 2405).   The medium is
heated to 82C, then the catalytic system made up of 1.0 g of amtnonium persulfatc dissolved
in 1 Og of bipermutated water and 0.1 g of sodium metabisulfite 25dissolved in 10 g of
bipermutated water is added through a funnel. Next, 215 g of ethyl acrylate and 140 g of
methacrylic acid (90% solution) are then continuously and gradually added,      Throughout
the entire addition process, the reaction mediums temperature is kept at 3085C ( 2). 
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15

20

9

'l'his emulsion is 1'r-rrthe l clraraclerized in thal thc polynrcr cxhibits ¿ul ¿ìveragc r-nolar nrass

by weight of'betwecn 20,000 g/rnol and 1.000,000 g/mol.

A lurther ob.iect cll' thc present invention resicies in the use ol' lhe alòrel¡enlionccj

curuìsiou, as a thicl<euing agent of an aqucor"ls 1'ormulation. Concrete ly, the emuisioll is

added into the meciium to be thickened, whose plì is regulated to be nearly neutral. in

order to achieve thc thickening eflèct. 'fhe person skilled in the art, fì'onr routinc

experience, will ì<novi' how to 1Ìnd the pl'l l'rom which the thickening phenomcnon is

observed.

This use is further characterized in that said lbrmulation is chosen fì'on among ern

aqueous paint, a paper coating, an aqueous suspension of mineral materials, a detergent, a

cosmetic f.ormuìation, or a formulation containing a hydraulic binder.

A final object of the present invention resides in an aqueous formulation containing the

aforementioned emulsion, said formulation being chosen fi'om among a water-based

paint, a paper coating, an aqueous suspension of rnineral materials, a detergent, a

cosmetic formulation, or containing a hydraulic binder'.

Next, 0.15 g of ammonium persunte dissolved in 20 g of water is added in 30 minutes while
keeping the temperature at 85C ( 2) and it is left to react for 1 hour at 87C1 et 2). The result is
a perfectly homogeneous emulsion containing 34.0% by weight of solids content, whose
particle size, measured by dynamic light scattering, is equal to 170 nm. comparative tests 10It
was first sought to manulItcture the same polymer as in test 1, but without implementing
AMPS, i.e. a polymer made up of 36.5% by weight of methacrylic acid and 63.5% by weight of
ethyl acrylate. To do so, the same protocol was implemented as before, except for the initial
addition of AMPS. After having been allowed to react at 85C for 1 hour, the formation of a
cloudy 15 precipitate in the solution is observed, part of which is fixed on the reactor's axis
(scaling). The size of the particles formed is about 400 nm. The medium which is very
non-homogeneous and rich in large particles, is not suitable for handling, particularly for
pumping operations. Storage might lead to sedimentation of the product. 20Next, a quantity of
AMPS greater than 22% by weight of the total mass of the involved monomers, using a
procedure identical to the one described in test (IL is implemented, the copolymer then being
made up, expressed as a % by weight of each of its monomers:          a) 36.5% methacrylic
acid, 25b) 38.5% ethyl acrylate, c) 25.0% of AMPS. Next, he formation of insoluble species
that precipitate into the medium are observed. 30The AMPS (1.2%, weight for weight) was
then replaced by another monomer implemented in the ASE and HASE emulsions: either
acrylic acid, or methacrylic acid, or an ester which is ethyl acrylate. Homogeneous emulsions
are not achieved; the observations are the same as before, with the formation of a precipitate,
the scaling phenomenon, and the harmful consequences that ensue.  Next, AMPS (still 1.2%
weight for weight) was replaced with styrene, hairy! methacrylate, 2-sulfoethyl methacrylate,
sodium styrene sulfonate, sodium salt of 1 - allyloxy-2-hydroxypropyl sulfonate (Sipomer
COPS 1), achieving identical results (insolubles present, and scaling phenomenon), Tests #2
to 10 according to the invention Tests #2 to 10 relate to the synthesis of other emulsions
illustrating the invention, according to the same procedure as described above. 10 Tests 42 to
7 illustrate other monomer compositions with an AMPS mass rate set to 1.2%, while tests #8
to 10 illustrate other AMPS levels ([he mass ratio between ethyl acrylate and methaerylic acid
has been kept constant). 
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EXAMPLIIS

Exarnplc I

'l'his exam¡rle concerns the synthesis of various ASIr and IIASB emulsiol-ls, u'ithout

surlact¿u-rts ancl without solveuts other thau water.

Test #1 according to the invention

This test cotlcerns the fabrication ol'an ASE emulsion, containiug a copolymer made ttp

ol, cxpressecl as a % by weight ol'each of its monomers:

a) 365% methaorylic acid,

15 b) 62.3% ethyl acrylate,

c) 1.2% of AMPS.

I¡ a I liter reactor equipped with mechanical agitation and an oil-bath heating

system, 605 g of bipermutated water and 7.5 g of a solution of AMPS are added (a 55%

20 solutio¡ of' sodium hydroxide-neutralized AMPS in water, sold by the company

LUBRIZOLTM under the name AMPS 2405).

The medium is heated to 82oC, then the catalytic system made up of 1.0 g of ammonium

persulfate dissolved in l0g of bipermutated water and 0.1 g of sodium metabisulfite

25 dissolved in 10 g of biperrnutated water is added througll a funnel.

Next, 215 g of ethyl acrylate and 140 g of methacrylic acid (90% solution) are then

coutinuously and gradually added.

Throughout the entire adclition process, the reaction medium's temperature is kept at

30 85"C (+ 2).

Once adding is complete, the pltmp is rinsed with 15 g of bipermutated water, then it is

left to react for 30 minutes at 85oC (* 2).

15Perfectly homogeneous emulsions are achieved, whose characteristics appear in table 1.
Test # Monomer composition (A) by mass) Solids content (A)) Particle diameter (nm)  1.2
AMPS / 62.3 EA / 36.5 MAA 34.0 212 2 1.2 AMPS / 74.6 EA / 18.5 AA / 5.7 MAA 32.3 214 3 
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Next.0.15 g of'ammonil¡m persLrllzrlc dissolved in 20 g ol'w¿iter is aclded in 30 minutes

wlrile keeping tlre tem¡rerature at 85"C i+ 2) ancl it is lclì to react f'ol' I ilour at 87"C (*2).

Tlre result is a perfèctly honrogerleous emulsior-l containing 34.0% by weight o{'soiids

content, whose particle sizc. mc¿rsr.rled by dynamic lighl scattering, is eclual to 170 nm.

Comparative tests

it was fir'st sought to manulàcture the sarlre polymer as in test 1, but without

implementirig AMPS, i.e. a polyurer made up of 365% by weight of methacrylic acid and

63.5% by weiglit of ethyl aclylate.

To do so, the same protocol was implemented as belbre, except for the initial addition of

AMPS. After having been allowecl to react at 85"C for I hour, the forrnation of a cloudy

precipitate in the solution is observed, part of which is fixed on the leactor's axis

(scaling). The size of the particles formed is about 400 nrn. The medium which is very

non-homogeneous and rich iri large particles, is not suitable for handling, particularly for

pumping operations. Storage might lead to sedimentation of the product.

Next, a quantity of AMPS greater than 22Yo by weight of the total mass of the involved

lnonomers, using a procedure identical to the one described in test #1, is implemented,

the copolymer then being made up, expressed as a % by weight of each of its monolners:

365% methacrylic acid,

38.5% ethyl acrylate,

25.0% of AMPS.

Next, the formation of insohrble species that precipitate into the medium are observed.

Tlre AMPS (1.2o/o, weight fbr weight) was then replaced by another monomer

implemented in the ASE and IIASE emulsions: either acrylic acid, or methacrylic acid, or

an ester which is ethyl acrylate. Homogeneous emulsions are not achieved; the

observations are the same as before, with the formation of a precipitate, the scaling

phenomenon, and the harrnful consequences that ensue.

15

20

a)

b)

c)

25

30

1.2 AMPS / 68.7 EA / 18.6 AA / 11.5 MAA 32.1 115 4 1.2 AMPS / 61.3 EA / 1.7 AA / 35.8
MAA 32.1 198 5 1.2 AMPS / 60.3 EA / 3.3 AA/ 35.2 MAA33.1 198 6 1.2 AMPS / 53.25 EA /
28.9 AA / 6.9 MAA / 9.75 MethC220E2538.5 183 7 1.2 AMPS / 62.2 EA / 28.5 AA / 3.3 MAA /
4.8 MethC220E2538.5 153 8 10 AMPS / 57.9 EA / 32.1 MAA 34.0 
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Next, AMPS (still 1.2"/o wcigìrt lbr u,eight) was replarced with styrene, lar-rryl

methacr),l¿rte. 2-sLrlfbcthyl methacrylate, soclium styrenc sulfònate. soclium salt of' l-

allyloxy-2-hycìrox¡,pro¡ryl sull'onate (Siponrcr CIOPS 1), achieving idcntical re sults

(insolubles present, anci scaling phenomenon).

'fests #2 to l0 according to the invention

Tests #2 to 10 rclate to the synthesis o1'other emulsions illr.rstrating the invention,

according to the s¿ìlne procedure as described above.

Tests #2 to 7 illustrate other nlonomer courpositions with an AMPS tnass rate set to

1.zyo, while tests #8 to 10 illustrate other AMPS levels (the rnass ratio between etliyl

acrylate and methacrylic acid has been kept constant).

15 Perfectly homogeneous emulsions are achieved, whose characteristics appear in table 1.

Test
#

Monomer
composition
("/o bv mass)

Solids
content

(%)
Particle
diameter

lnm)
1.2 AMPS I 62.3 EA I 36.5 MAA 34.0 2t2

2 1 .2 AMPS I 74.6 E A I t8.5 AA I 5.7 M^A J Z.J 214
1J i.2 AMPS I 68.7 F.A I 18.6 AA I TI.5 MAA 32.1 I l5
4 1.2 AMPS I 61 .3 EA / 1 .7 AA I 3s.8 MAA 32.1 198

5 1.2 AMPS I 60.3 EA / 3.3 AA I 35.2 MAA aa 1

-l-). I 198

6

1 .2 AMPS I s3.25 F.A I 28.9 AA I 6.9 MAA
I 9.75 MethC22OE25 3 8.5 183

7

L2 AMPS I 62.2 E^ I 28.5 AA I 3.3 MAA /
4.8 MethC22OE25 3 8.5 153

8 1O AMPS I 57.9 EA I 32.1 MAA 34.0 220

9 15 AMPS I 55.48A 129.6 MAA 34.0 280

10 20 AMPS I 52.9 EA I 27 .I MAA 34.0 319

Table I

20 In this table, MethC22OE25 designates a monomer with f'ormula (l) in which R

designates the methacrylate function, fl:p:O, n:25, and R' designates a methyl group,

EA designates ethyl acrylate, and AA and MAA respectively designate acrylic and

methacrylic acicls.

220 9 15 AMPS / 55.4 EA / 29.6 MAA 34.0 280 10 20 AMPS / 52.9 EA / 27.1 MAA34.0 319
Table 1 20In this table, MethC220E25 designates a monomer with formula (I) in which It
designates the methacrylate function, m=p=0, n=25, and R' designates a methyl group, EA
designates ethyl acrylate, and AA and MAA respectively designate acrylic and methacrylic
acids.  13 Example 2 This example illustrates the thickening power of the inventive emulsions
implemented in water in such a way as to have an active ingredient level 01)0/n by dry
polymer weight. 5 After being added to water. the medium is neutralized by adding sodium
hydroxide at a pII of around 6.5, and the BrookfieldTm viscosity of the medium is measured,
at 25  and at 100 revolutions/minute, whose values are listed in table 2  Emulsion according to
test # 13rookfie1dn' viscosity (mPa.$) 
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Example 2

'ì'his example illustrates the thickening power ol'the invcnlivc crlulsions implementecl in

water in such a \ /ay as to have an active ingreciient level ol' 5% by dry polymer weight.

5 After treing added to water. the lredium is neutralized by aclcìing sodium hydroxide at a

pLI of around 6.5. and the BrooklìeldrM viscosity o1'the mediuur is measured, at 25 "C

and at 100 revolutiolis/minute, whose vahles are listed in tablc 2

Bmulsion according to test #
IìrookfieldrM viscosity

(mPa.s)
of the sel at 5"1'

3420
8 2920
9 1 880
l0 1440

10 Table 2

The thickeniug nature of the manufactured emulsions is thereby demonstrated, starting

when they are placed in aqueous solution and under alkaline conditions.

Example 3

This example illustrates the implementation, in formulating a concrete, of commelcial

ASE thickeners (containing surfactants) and an inventive emulsion free of surfactants.

To do so, a concrete is produced using techniques well-described in the literature, rnacle

up of:

- 300 kg of CEM I 52.5 N cement;

25 - 880 of large 10120 gravel;

- 1 10 kg ol 0/4 sand;

whose water-to-cement ratio WC is set to 0.5, and into which the following are added, in

relation to the cement's dry weight:

t5

20

of the gel at 5%  1 3420  8 2920  9 1880  10 1440  10Table 2 The thickening nature of the
manufactured emulsions is thereby demonstrated, starting when they arc placed in aqueous
solution and under alkaline conditions. Example 3 This example illustrates the
implementation, in formulating a concrete, of commercial ASE thickeners (containing
surfactants) and an inventive emulsion free of surfactants. To do so, a concrete is produced
using techniques well-described in the literature, made up of:  300 kg of CEM 152.5 N
cement; 25- 880 of large 10/20 gravel;  110 kg of 0/4 sand; 
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- 123% by wcight ¿rs-is ol'a clis¡rersing agellt sold by thc corlpany COA'I'ì:X|jvt unclcr'

the name I'Ìthacryl'r'M 1030;

- 1% by weight as-is ol'an anti-loanring agent sold by the compatty lltJì\'fSMANNT'ìvt

uncier the name lìmpilan.rM Pl: 7161).

'fests A, B, C, and D, res¡rectively implement 0.7o/o by-weight as is in the concrete

lorrnulation:

- an ASE ernulsion containing surfactants sold by the oompany COATEX'fM under the

10 name ViscoatexrM 730;

- an ASE emulsion cont¿rining sulfactants sold by the colnpany COA'I'EXrM under the

name ViscoatexrM 35;

- an I-IASE emulsion containing surfactants sold by the company COATEX'|M under

the name ViscoatexrM 66;

15 - arl emulsion according to the invention, which is described in test # 1 .

For each test A, B, C and D, the entrained air is measured, accoLding to the EN 12350-7

standard. 9.syo, 72.\yo, 12.5%o, and 2.5o/o are respectively achieved.

20 The thickening emulsion therefore makes it possible to considerably reduce the quantity

of air added into the formulation. The end result is therefore a product which is more

compact, with improved resistance.

14 1.23% by weight as-is of a dispersing agent sold by the company COATEXTm under the
name Ethacryl'm 1030; 1A by weight as-is of an anti-foaming agent sold by the company
HUNTSMANN under the name Empilarr FM pi: 7169. 5 Tests A. B, C, and D. respectively
implement 0.7% by-weight as is in the concrete formulation:         an ASE emulsion containing
surfactants sold by the company COATEXIm under the 10name ViscoatexTm 730; an ASE
emulsion containing surfactants sold by the company COATEXCM under the name
ViseoatexTM 35; - an I-1ASE emulsion containing surfacumts sold by the company
COATEXTm under the name ViscoatexTm 66; 15an emulsion according to the invention,
which is described in test #1. For each test A, B, C and D, the entrained air is measured,
according to the EN 12350-7 standard. 9.5%, 12.0%, 12.5%, and 2.5% are respectively
achieved. 20The thickening emulsion therefore makes it possible to considerably reduce the
quantity of air added into the formulation. The end result is therefore a product which is more
compact, with improved resistance.  15 C _AIMS     - A method for manufacturing a polymer in
direct aqueous emulsion. characterized in that said method uses the polymerization reaction
of, expressed as a % by weight of each 5of the monomers:          a) 20% to 60% by weight of
methacrylic acid, and potentially acrylic acid, b) 40% to 80% by weight of at least one ester of
(meth)acrylic acid,          c) 0.05% to 22% by weight of 2-acrylamido-2-methylpropane sulfonic
acid, 
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CLAIMS

I - A method lor malrufàcturing a polyn-rer in direct ¿ìqlleoLls cnrLrlsicln. ch¿rracterized in

that saicl method uses the polyrlerization reaction o1'. expressed as a(%by r.neiglit of'eacl-l

5 o1'the monomers:

a) 20Yoto 60%by weight ol'methacrylic acid. and potentially acr'),lic acid,

b) 40o/o to 80% by wcight o1'at least one ester of (meth)acrylic acid.

c) 0.05% to 22o/o by weight o1' 2-acrylamido-2-methylpropane sul lònic ¿rcid,

10 d) 0 to lo/o by weight o1'at least one cross-linked lrìonomer,

the total a) + b) + c) + cl) being equal to 100o/o,

or

15 a) 20o/o to 60% by weight of methacrylic acid, and potentially acrylic acid,

b) 40o/o to 80% by weight of at least one ester of (meth)acrylic acid.

c) 0.5o/o to 25% by weight of the monomer containing a hydrophobic group,

d) 0.05%to22o/o by weight of 2-acrylaLlido-2-methylpropane sulfonic acid,

e) 0lo IYo by weight of at least one cross-linked monomer,

20 the total a) + b) + c) + d) + e) being equal to 700yo,

and characterized in that said method is free of surfactants and solvents other than water.

2 - A rnethod according to clairn 1, characterized in that the ester of (meth)acrylic acid is

25 chosen fi'om among ethyl acrylate, butyl acrylate, methyl methacrylate, and mixtures

thereof.

3 - A rnethod accolding to one of the claims 1 or 2, characterizecl in that the monomer

containing a hydrophobic group possesses the general folmula (I):

t-R1 R2 I.fdÕ-tfÅ1:

10d) 0 to 1% by weight of at least one cross-linked monomer, the total a) -4- b) + c) + d) being
equal to 100%, Or 15a) 20% to 60% by weight of methacrylic acid, and potentially acrylic acid,
b) 40% to 80% by weight of at least one ester of (meth)acrylic acid, c) 0.5% to 25% by weight
of the monomer containing a hydrophobic group, d) 0.05% to 22% by weight of
2-acrylamiclo-2-methylpropane sulfonic acid, e) 0 to 1% by weight of at least one cross-linked
monomer, 20the total a) + b) + c) + d) + e) being equal to 100%, and characterized in that
said method is free of surfactants and solvents other than water.    2 - A method according to
claim 1, characterized in that the ester of (meth)acrylic acid is 25chosen from among ethyl
acrylate, butyl acrylate, methyl methacrylate, and mixtures thereof.  3 - A method according to
one of the claims 1 or 2, characterized in that the monomer containing a hydrophobic group
possesses the general formula (I):    16 where: -m, n, p and q are integers and in, n, p are less
than 150, q is greater than 0, and at least one integer among in, n and p is nonzero; 
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where:

nl. n, p and q are integers and m. n, p ârc less than 150. q is greater than 0, and a1

least one integer alnong m, tt and p is nouzero;

R has a polyn-rerizable vinylic íunction,

Rl ancl Iìz are identical or dil'ferent, and represcnt hyclrogen atoms or alkyl groups,

R' is a hydrophobic group cor.nprising ¿rt least 6 anci at most 36 carbon atolrrs.

4 - A method according to one o1'the claims 1 to 3, char¿rcterized in that the cross-linked

monomer is chosen from ethylene glycol dimethacrylate. trimethylolpropanetriaclylate,

diallyl pl'rthalate, allyl acrylate, alìyl maleates, methyleue-bis-acrylamide, n'rethylene-bis-

methacryiamide, tetrallyloxyethane, triallylcyanlìrates, arid allylic ethers obtair-red florl

polyols.

15 5 - A method according to one of the claims I to 4, characterized in that the aqueous

emulsion exhibits a solids content of between l0% and 50% by dry weight of polyn-rer, in

relation to its total weight.

6 - A method according to one of the claims 1 to 5, charucterized in that the aqueous

20 emulsion exhibits a particle size between 50 nm and 500 nm.

7 - A method according to one of the claims 1 to 6, characterized in that the polymer

exhibits an average molar mass by weight of between 20,000 g/mol and 1,000,000 g/rnol.

8 - A dilect aqueous emulsion of a polymer characterized in that it is rnacle up, express as

ao/oby weight of each of the monomers:

a) 20Yo to 60% by weight of methacrylic acid, and potentially acrylic acid,

b) 40o/o to 80% by weight of at least otte ester of'(meth)acrylic acid,

c) 0 .05% to 22o/o by weight of 2-acrylamido-2-methylpropane sulfonic acid,

d) 0 to IYo by weight of at least one cross-linked mollomer,

the total a) + b) + c) + d) being equal to l00yo,

oI

25

30

R has a polymerizable vinylic function, R1 and 12) are identical or different, and represent
hydrogen atoms or alkyl groups, R' is a hydrophobic group comprising at least 6 and at most
36 carbon atoms. 4 - A method according to one of the claims 1 to 3, characterized in that the
cross-linked 10 monomer is chosen from ethylene glycol dimethacrylate,
trimethylolpropanetriacrylate, diallyl phthalate, allyl acrylate, ally] maleates,
methylene-his-acrylamide, methylene-bismethacrylamide, tetrallyloxyethane,
triallylcyanurates, and allylic ethers obtained from polyols. 155 - A method according to one of
the claims 1 to 4, characterized in that the aqueous emulsion exhibits a solids content of
between 10% and 50% by dry weight of polymer, in relation to its total weight.       6 - A
method according to one of the claims 1 to 5, characterized in that the aqueous 20emulsion
exhibits a particle size between 50 nm and 500 nm. 7 - A method according to one of the
claims 1 to 6, characterized in that the polymer exhibits an average molar mass by weight of
between 20,000 g/rnol and 1,000,000 g/mol. 258 - A direct aqueous emulsion of a polymer
characterized in that it is made up, express as % by weight of each of the monomers:      a)
20% to 60% by weight of methacrylic acid, and potentially acrylic acid,      b) 40% to 80% by
weight of at least one ester of (meth)acrylic acid, 30c) 0.05% to 22% by weight of
2-aerylamido-2-methylpropane sulfonic acid, d) 0 to 1% by weight of at least one cross-linked
monomer, the total a) + b) + c) + d) being equal to 100%,  17           a) 20% to 60% by weight
of methacrylic acid, and potentially acrylic acid, b) 40% to 80% by weight of at least one ester
of (meth)acrylic acid, c) 0.5% to 25% by weight of the monomer containing a hydrophobic
group,         d) 0.05% to 22% by weight of 2-acrylamido-2-methylpropane sulfonic acid, 5c) 0
to 1% by weight of at least one cross-linked monomer, 
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a) 20o/oto 60%by rvciBhl ol'methacrylic acici, anci potentially acrylic acicl^

b) 40o/o Io 80% by weigìr1 o1'a1 lcast one ester o1'(nreth)acrylic ercicl.

c) 0.5o/o to 25% by vveight o1'the monomer containing a hydrophobic grou¡r.

d) 0.05% to 22o/o by u,cighl o1'2-acrylamido-2-nrethylpropane sull'onic acicj.

5 e) 0 to lYo by weight ol'at ìeast one cross-linked r.nonotrter.

the total a) + b) + c) r- d)'r c) being equal to 100%.

and characleriz.ed in that s¿ticl emulsion is fi'ee of' surlàctants and solvents other than

water.

i0

9 - An emulsion according to claiur 8, characterized in that said monorner oonterining one

hydrophobic group has the general lbrmula (I):

tR Rr 
-l

.fdf-trÀ4:
where:

15 - ffi, n, p and q are integers aud m, n, p are less than 150, q is greater than 0, and at

least one integer among m, n and p is nonzero;

- R has a polymerizable vinylic function,

- R1 and R2 are identical or different, and represent hydrogen atoms or alkyl groups,

- R' is a hydrophobic gl'oup comprising at least 6 and at most 36 carbon atoms.

20

l0 - An emulsion according to one of the claims I or 9, charucterized in that the cross-

linked lrolloner is chosen fiom ethylene glycol dimethacrylate,

trimethylolpropanetriacrylate, diallyl phthalate, allyl acrylate, allyl maleates, n'rethylene-

bis-acrylamide, methylene-bis-methacrylarnide, tetrallyloxyethane, triallylcyanurates, and 
l

25 allylic ethers obtainecl frorn polyols.

11 - An emulsion according to one of the claims 8 to 10, characterized in that it exhibits a

solids content of between l0%o and 50% by dry weight of polyrner, in relation to its total I

weight.

the total a) + b) + c) + d) + e) being equal to 100%, and characterized in that said emulsion is
free of surfactants and solvents other than water. 9 - An emulsion according to claim 8,
characterized in that said monomer containing one hydrophobic group has the general
formula (I): R2  it    R'  where: 15-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 among m, n and p is nonzero; R has a polymerizable
vinylic function, RI and R2 are identical or different, and represent hydrogen atoms or alkyl
groups, R' is a hydrophobic group comprising at least 6 and at most 36 carbon atoms, 20 10 -
An emulsion according to one of the claims 8 or 9, characterized in that the cross-linked
monomer is chosen from ethylene glycol dimethacrylate, trimethylolpropanetriacrylate, diallyl
phthalate, allyl acrylate, allyl maleates, methylenebis-acrylamide,
methylene-bis-methaerylamide, tetrallyloxyethane, triallylcyanumtes, and 25allylic ethers
obtained from polyols. 11 - An emulsion according to one of the claims 8 to 10, characterized
in that it exhibits a solids content of between 10% and 50% by dry weight of polymer, in
relation to its total weight.  
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)Z - An ernulsiol-l zrccorcling to one o1'thc claims 8 to 11, charactcriz-cci in that it exhibits a

¡larticle size betwecn 50 nrr and 500 nm.

13 - An emulsion according to one o1'the claims 8 to 12, characterizecl in that the polymer

5 exhibits an average molar mass by weight of between 20,000 g/mol ancl 1 ,000,000 g/mol.

14 - The use o1'the emulsion according to one ol'the cìaims 8 to I 3. ¿rs a thickening zrgenl

o1' an aqueor-rs f'ormulation.

10 15 - The use accordingto ciaim l4, characteiz,ed inthat said lbrnlulation is chosen from

anìong an aqueous paint, a paper coating, an aqueolìs suspensiotr o1'mineral materials, a

detergent, a cosrnetic l'ormulation, or a lbrmulation containing a lrycìrar-rlic bincler.

16 - An aqueous f'orrnulation containing the emulsion accorcling to one of the claims 8 to

15 13.

17 - A, formulation according to claim l6, characterized in that it is chosen from among a

water-based paint, a paper coating, an aqueous suspension ol' mineral materials, a

detergent, a cosmetic formulation, or a formulation containing a hyclraulio binder.

20

Is 12 - An emulsion according to one of the claims 8 to 11, characterized in that it exhibits a
particle size between 50 nm and 500 am. 13 - An emulsion according to one of the claims 8 to
12, characterized in that the polymer exhibits an average molar mass by weight of between
20,000 g/mol and 1,000,000 g/mol. 14 - The use of the emulsion according to one of the
claims 8 to 13, as a thickening agent of an aqueous formulation. 1015 - The use according to
claim 14, characterized in that said formulation is chosen from among an aqueous paint, a
paper coating, an aqueous suspension of mineral materials, a detergent, a cosmetic
formulation, or a formulation containing a hydraulic binder. 16 - An aqueous formulation
containing the emulsion according to one of the claims 8 to 1513. 17 - A formulation according
to claim 16, characterized in that it is chosen from among a water-based paint, a paper
coating, an aqueous suspension of mineral materials, a detergent, a cosmetic formulation, or
a formulation containing a hydraulic binder. 20 


