1 NONIONIC ASSOCIATIVE THICKENERS CONTAINING CYCLOHEXYLOL ALKYLS,
FORMULATIONS CONTAINING SAME AND USES THEREOF The present invention concerns new
associative thickeners belonging to the HEUR 5 (Hydrophobically modified Ethylene oxide URethane)
category. Used in agueous formulations, they increase yiscosity at low, medium and high shear
gradient. Such a result derives in particular from the usé of original groups based on alkyl
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admixtures as diverse as surfactants, coalescent agents, biocides, and anti-foaming agents, and,
finally, at least one thickening agent. 15The latter allows a control of the rheology of aqueous
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possible application of paintto a'vertical surface, absenc coating sp IIe
implementation fetmanhit e w yitb e ssioliirtesewharoooertdb tie s&@fthés control of rheological
behaviour are known as thickeners. Among these products, there are the so-called "associative"
thickeners which are water- soluble polymers with insoluble hydrophobic groups. Such
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type. They desigmapeuced, and in particular in aqueous paintsh lad the manufacturing stage as well
as during their transport, storage or in the coofgheir implementation. The diversity
of practical constraints at the level of each odsth steps reflects a multiplicity of
different rheological behaviours.
20
One can nevertheless summarize the need of thempskslled in the art to obtain a
thickening effect in the aqueous formulation, bfithreasons of stability over time as
well as for a possible application of paint to atical surface, the absence of coating
splash at the time of implementation, etc. Thigly the additives which contribute to

25 this control of rheological behaviour are knowrttaskeners.

Among these products, there are the so-called tasa" thickeners which are water-
soluble polymers with insoluble hydrophobic groufsich macro-molecules have an
associative characteristic: once introduced intdewathe hydrophobic groups are
30 susceptible to association in the form of miceb@gregates. These aggregates are
linked to one another by the hydrophilic parts bé tpolymers: there is then the
formation of a three-dimensional network that caube increase in the viscosity of the

medium.



10 copolymers resulting from the synthesis between a compound of the polyalkylene glycol type, a
polyisocyanate and a monomer or condensate called "associative" of the alkyl, aryl or aryalkyl type
consisting of a hydrophobic terminal group. These structures are well known for developing high
viscosities, for an average to low 15 shear gradient (j. of Applied Polymer Science, vol. 58, p 209-230,
1995; Polymeric Mat. Sci. and Engineering, vol. 59, p 1033, 1988; Polymeric Mat. Sci. and
Engineering, vol. 61, p 533, 1989; Polymeric Paint Colour Journal, vol. 176, No. 4169, p 459, June
1986), which corresponds respectively to StormerTM (KU) and BrookfieldTM (mPa.$) measurements
of viscosity. 20 Bagonpenatingpia autrarisenirant absitadteribboe adurtbal rdadyemerdgianedy¢liekpainh
formulator somefines expresser (e need for.o more complex hedlehu Adie sompromise pepueen
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roller), sagging (It'it is"an application 16 walls or ceilings), and by an increase n the amount transfeérred
from the applicdtléi @id| tothé, mpdi@Br4@2)the other hand, an attempt will be made to optimize the
tactile sensation of the paint when it is stirred or handled by increasing the medium shear rate 30
viscosity, the so-called StormerTM viscosity. Finally, an attempt is made to concurrently increase the
BrookfieldTM vigeosity: fieseaaskson@tiendhicresges dhsatistadheyohppearmiatventhstedildrsodtibe
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linear alcohol. Document EP 1 241 198 describes polyurethane-based thickening agents including a
monoalcohol having 6 to 22 carbon atoms. 15 Document EP 1 013 264 describes a polyurethane
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group with 6 to 34 carbon atorhs for the associative monomer. To specitically increase
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carbon atoms. W&H&?@%W@s%%%%@ﬁf'so makes reference to linear structures for the associative
t u

monomer. 25 However, none of the structures of the HEUR type of the prior art, classically based on
associativénonomers with linear alkyl groups, allow the simultaneous and sufficient increase in the
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tool to the medium. On the other hand, an attemiptoe& made to optimize the tactile
sensation of the paint when it is stirred or hatidig increasing the medium shear rate
30 viscosity, the so-called Stormer™ viscosity. Fipadn attempt is made to concurrently
increase the Brookfield™ viscosity: such a phenamerensures a satisfactory
appearance and stability of the product in the asrwell as a good loading of the

application tool.



10phenol, and that the resulting product will not be categorized as such. These structures are
therefore used to manufacture water-soluble polyurethanes resulting from the condensation: 15a) of at
least one monomer with the formula (I) (I) where R designates an alkyl group with 6 to 10 carbon
atoms, preferentially 9 carbon atoms, 20b) of at least onge polyalkylene glycol, and c) of at least one
polyisocyanate. It is these new polyurethanes that, for example, allow a thickening of a low, medium
and high shear gradient paint formulation, this increase being measured against the 25values obtained
with linear alkyl structures of the prior art with a very similar number of carbon atoms. 5 a) of at least
one monomer with thedivenihiis @ip(e teicbredal dasigiente tlan péogkdjied prwvitie Gard tdlagrbas ateey,

preferentially 9 carbon atoms, b) of at Jeast qne pglyalkylene glycol ¢) and, .of at legst qne ,
polyisocyanate. BORLrHANE Ok o G o R el oo D TR W heophehitea
by the reaction batweereian isocyanate and an alcohol. According to the invention, the term "alkyl"
designates a linear or branched 15hydrocarbon radical with 6 to 10 carbon atoms, such as hexyl,
heptyl, octyl, nonyl, decyl. "Polyalkylene glycol" is understood to mean a polymer of an alkylene glycol
derived Document EP 1 566 393 describes a HEUR type thekeone of the essential

characteristic of which is the presence of n-bdtgetanol, while its hydrophobic

groups are based on fatty alcohols with 8 to 18aaatoms.

10 Document DE 10 206 023001 describes an associainaonic thickening agent of the
HEUR type including a branched linear alcohol. Doeat EP 1 241 198 describes
polyurethane-based thickening agents including acalzohol having 6 to 22 carbon

atoms.

15 Document EP 1 013 264 describes a polyurethanketés for cosmetic formulations
with an associative monomer functionalized by arbgtobic group that can be linear
or branched, but preferentially linear and possgs$l to 24 carbon atoms. Document
WO 94/06840 proposes an associative thickenereoHBUR type characterized by a
certain density of hydrophobic pendant groups hyethane linkage, the said groups

20 being linear alkyl chains with 8 to 22 carbon atomscument EP 1 584 331 proposes a
hydrophobic terminal group with 6 to 34 carbon atdior the associative monomer. To
specifically increase the Brookfield™ viscosity,cdment EP 0 639 595 proposes linear
hydrophobic groups having 4 to 36 carbon atoms.ubent WO 02/102868 also makes
reference to linear structures for the associatieeaomer.

25
However, none of the structures of the HEUR typéhefprior art, classically based on
associative monomers with linear alkyl groups, allihe simultaneous and sufficient
increase in the ICY, Stormer™ and Brookfield ™ viscosities of the pdormulations
in which they are used. Continuing her researdhimregard, the Applicant found quite

30 surprisingly that the use of certain structureseiad of the hydrophobic monomer
resulted in an increase of these 3 viscositiesafoumber of carbon atoms that was

identical or close to the linear alkyl structuréshe prior art.



from an olefinic oxide. The polyallcylene glycol according to the present invention is, 20 for example,
polyethylene glycol, polypropylene glycol, polybutylene glycol or a polyallcylene glycol containing a
proportion of an ethylene-oxy group and/or a proportion of a propylene-oxy group and/or a proportion
of a butylene-oxy group. The polyallcylene glycol accorﬂing to the present invention can, for example,
include a dominant proportion of an ethylene-oxy group in association with a secondary 25 proportion
of a propylene-axy group. Specific examples of allcylene glycol polymer inﬂéj?c){)e: polyalkylene glycols
having an averagl inSTEH IR WERINFaY 41560 % BB0C R, b0 19, OO AR b 0e B IR T cbeot
polyethylene glymwhpalled FEGsER0) REE -da0esRiE@sorPH@ (D000 and PEG 20000);
polyethylene polypropylene glycols having a percentage of ethylene oxide of between 20 and 80% by
weight and a 30 percentage of propylene oxide of between 20 and 80% by weight. 6 "Polyisocyanate™
is understood to mean a compound which includes a 2 functional isocyanate groups -N=C=0.
According to one aspect of the present invention, the er of formula (1) has the 5following
formula (I1): OH (ll) where R designates an alkyl group as defined above, i.e. having 6 to 10 carbon
atoms. 10 According to another aspect of the present iiNention, monomer a) has a formula (1) or (II)
where R designates a group.having 9 carﬁ&i\ atoms. The Applicant states that the manufacture, of
thess polycretni Lo R UOAE tthe K GRpL i B Raleee SR SRS e
person skilled irbdenadentielbearstefactartseandtaretiobsoidhgyoganatits oiteoh @kyiopisgniol the
technological background to the present invention. According to of the present invention,
ihe polyurethante REGIIngHGIe e CoHER Lot 20k D SRR Qe e
monomer with tegrftdresiga (I] loe (II)esuitinyefeablyoditd 7a6eby netagletl b)bs0%eipasKidy weiliyt of at
least one polyallcylene glycol, and preferably 86%_t % by weiaht, and 25¢) 1% 9% by weight of
at loast one pol Lot (a0 ot A AR e 15 Ak e B smsr
percentagéd is ehealdo d:00% a8 0 ecoesdiiggerthibewidkpethbét goe zedsensunlention, the
polyurethanes result from the

These structures are therefore used to manufaoctater-soluble polyurethanes

resulting from the condensation:

15 a) of at least one monomer with the formula (1)

R ;1
OH
(1
where R designates an alkyl group with 6 to 10 @arbtoms, preferentially 9
carbon atoms,

20 b) of at least one polyalkylene glycol, and

c) of at least one polyisocyanate.

It is these new polyurethanes that, for examplewah thickening of a low, medium
and high shear gradient paint formulation, thisrease being measured against the
25 values obtained with linear alkyl structures of ghi®r art with a very similar number of

carbon atoms.

Also, a first object of the present invention cetsiof water-soluble polyurethanes

resulting from the condensation:



condensation of two monofunctional alcohols, a polyallcylene glycol and a polyisocyanate. In this case,
one of two monofunctional alcohols has a formula (I) or 7 (II) where R designates an alkyl group
having 6 to 10 carbon atoms, and preferably 9 carbon atoms, and the other monofunctional alcohol is
of the aliphatic alcohol type, whether linear or branched, having between 6 et 20 carbon atoms, and
preferably between 10 and 15 carbon atoms. S According to yet another aspect of the present
invention, the polyurethanes result from the condensation of: a) 1 to 29% by weight of a monomer of
formula (1) : 10 (1) where R designates an alkyl group having between 6 and 10 carbon atoms, and
preferably betweenad aafrbbleashimse T1hohG0kr wwidB8ehdofomeidht Df a polyalkylene glycol, c¢) 1% to
29% by weight of a polyisocyanate, and d) 1 to 29% by weight of an aliphatic alcohol having between
6 and 20 carbon atoms, and preferably between 10-apd 15 carbon atoms, where the sum of these
mass percentages is equal to 100%. 20 According tospect of the present invention, the
polyurethanes result from the condensation notably of ap Ikylene glycol which is polyethylene
glycol. This may relate, for example, to a polyethylene glycol the molecular mass of which varies
between 2,000 g/mol and 20,000 g/mol, for example b&tyveen 8,000 g/mol and 15,000 25 g/mol. As an
example, pplyethylene glycol of molecular mass 10,000 g/mol and 12,000 g/mol may be cited.
According to another aspect of the present invention, the polyurethanes result from the condensation
notably of a polyisocyanhtzenRide stgciabss @aifratikythgrgupuypito 6sistiuaidotosigre idirsotipdipde, the
toluene diisocyanate dirgregsnangomg toluene diisocyanate trimers, 1,4-butane diisocyanate,
1,6-hexane diisocyana(fe, |sopﬁoroné diisocyanate, 1,3-

b) of at least one polyalkylene glycol

c) and, of at least one polyisocyanate.
10
Polyurethane" is understood to mean a urethanenlyi.e. a compound produced by
the reaction between an isocyanate and an alcohol.

According to the invention, the term "alkyl" desiges a linear or branched
15 hydrocarbon radical with 6 to 10 carbon atoms, sashhexyl, heptyl, octyl, nonyl,
decyl.

"Polyalkylene glycol" is understood to mean a patyrof an alkylene glycol derived
from an olefinic oxide. The polyalkylene glycol acding to the present invention is,
20 for example, polyethylene glycol, polypropylene agily polybutylene glycol or a
polyalkylene glycol containing a proportion of amhyene-oxy group and/or a
proportion of a propylene-oxy group and/or a prdiparof a butylene-oxy group. The
polyalkylene glycol according to the present inw@mtcan, for example, include a
dominant proportion of an ethylene-oxy group in oagsion with a secondary
25 proportion of a propylene-oxy group. Specific exéaspof alkylene glycol polymers
include: polyalkylene glycols having an average euolar weight of 1,000, 4,000,
6,000, 10,000 and 20,000 g/mol (in the case ofgiblgene glycol called PEG-1000,
PEG-4000, PEG-6000, PEG 10000 and PEG 20000); thglgme polypropylene
glycols having a percentage of ethylene oxide ¢fvben 20 and 80% by weight and a
30 percentage of propylene oxide of between 20 and Bp¥%eight.



8 cyclohexanedii socyanate,1,4-cyclohexanedii socyanate, 4,4'diisocyanatodicyclohexylmethane,
1-methy1-2,4-diisocyanatocyclohexane, a blend of 1-methy1-2,4-diisocyanatocyclohexane and
1-methyl-2,6-diisocyanatocyclohexane, the biuret of hexamethylene diisocyanate, the dimers of biuret
of hexamethylene 5diisocyanate, the trimers of biuret of6hexamethylene diisocyanate and a blend of at
least two of these compounds. A second object of the present invention relates to a method of

preparing a polyyrethane according to tI%e invention, where the said method consists of

Condensation of TGNV o SuUETL L e 11y IFlaft CR RS B CA A B EARVe ion
consists of an afyurexios abisgnatate nehugisg-dlpGly@rethane according to the present invention.
15According to one aspect of the invention, the said aqueous composition also includes water and at
least one non-ionic surfactant. Thus, according to this aspect of the invention, the polyurethane is
formulated in w#teconding pocearcaspieat let she presmmdme coititze dtrayeat. FOférimda-idnitas the
surfactant"gr "r}(c))ﬂ(-)i\cl)v?ic ?uFfaﬁ}argl \gent” is understood to mean a nonionic molecule consisting of at
least a hydrophilic par?gna ol &fIEdst a hydrophobic part.  According to one embodiment of the

present invention, the said composition includeg25se E ral surfactant agents, for example two, three or

four. According to another aspect of the present invg the said aqueous composition also includes
at least one additive selected from among the group sting of a biocide, a solvent, an anti-foaming
agent, a pH regulator, a coalescent agent and their blends. 30IA "biocide" is understood to mean a
chemical substance intended to destroy, repel or mak I&armless harmful organisms, to prevent their
action, or to oppose them in any other manner, through a chemical or biological action. 9 An
"anti-foaming agemnétdésRiddsigtendsamaiay aysulys s defined fatimulatioin interaded taudesiratoais.
bubbles within a homogenous or heterogeneous liquid medium (or at its surface), or to prevent their
formation. 5 A "pH regulator” or "pH regulating agent" is understood to mean a chemical compound
which enables theqdtdiodpecadnstest tadhece xjabiegpregoat FeptmondendneapHaegutatimylag@hbean
increase the pH; {I\Smls th(ﬁcgse with bases sucrr; as N%OH. Alternatively, the pH regulating agent can

reduce the pH ;(tI idiathe casees{lgfeﬁ‘tgaé‘sg%% QYA éi r%@ fis understood to mean an agent
used in paints which enables the Minimum Film Formation Temperature (MFFT) of paint to be reduced

to a temperature suitable. for the desired cgonditions of lic t'?F%gfore ample a MEFT qf 5C for
outside applcatih. MRS bl E et A e SRR A BB oo,
butyl glycol, 2,2HBURdipd farBHyenitanederiergricipebieytigtkrantonthe person skilled in the art who

15 can refer to the instructions of the documentsdcpeeviously in the technological

background to the present invention.

According to one aspect of the present inventiba, golyurethanes resulting from the

condensation of:

20
a) 1% to 29% by weight of at least one monomer with the formula (I) or (Hpd
preferably 3% to 7% by weight,
b) 70% to 98% by weight of at least one polyalkyleheagl, and preferably 86%
to 94% by weight, and
25 c) 1% to 29% by weight of at least one polyisocyanatel preferably 3% to 7%

by weight,

where the sum of these mass percentages is eql@D%6.

30 According to another aspect of the present invantibepolyurethanes result from the
condensation of two monofunctional alcohols, a pldylene glycol and a

polyisocyanate. In this case, one of two monofumet alcohols has a formula (1) or



152,2,4-trimethy1-1,3-pentanediol diisobutyrate may be cited. According to yet another aspect, the
agqueous composition of the present invention consists of: 1) 5% to 45% by weight of at least one
polyurethane according to the invention, 20and preferably between 10 and 30% by weight, 2) 5% to
30% by weight of at least one surfactant, and preferabl;&between 7 and 20% by weight, 3) 25% to
75% by weight of water, and 4) 0 to 5% by weight of at least one other additive chosen from the

group 25consistipg of a biacide, a sojvent, an anti-foaming agent, a pH, regulator, a coalesgent t,
and their blonad LI R st R e R AL DO GRETE BRSO s R Ry
another aspect,dhbaquaiouss; camplodito n thethenprefanttiore tialc @b ik sstalgfrea o alreHti g s
described above, a surfactant, water, a hiocjde and an anti- foarpin nt. 10 by weight of at least
one surtaciant, 500 ol Bt S hesh, BTG LN C B b T O U SR B0 (o
5% by weight obat\ezest dGeaaudtitfoaaringragimiss A fourth object of the present invention relates to a
method of preparation of an aqueous composition according to the invention, where the said method
consists of blending different constituents of the agueous composition. A fifth object of the present
invention consiAcobitiagise pébauiheetaspechodditing ésdiittinoankatmolyurathagessasult from
composition acg gd(i:r&a%}]hs%ti%\ﬁegpon to thicken an aqueous formulation, where the said formulation

is selected from the group consisting of a paint, a lacquer, a varnish, a paper coating, a cosmetic
formulation and a detergent formulation. 15A sixth object of the present invention relates to an

agueous formulatio%i?%l%i‘&% %499&%%}20?%'%ﬁ?%%rrwg'gotpf&&‘@gr Iti_on or an agueous composition
ion, the sal ected 1r

according to the inven wher ormulation’is se i the group consisting of a paint,
a lacquer, a varnish, a paper coating, a cosmetic frmulation and a detergent formulation. 20
According to one aspect of this object of the inventio @ aqueous formulation is a paint and includes
at least one dispersing agent, at least one mineral filler, at least one binder, at least one biocide, at
least one aqti-foaming agent, and possibly a coalescent agerit. 25 A final object of the present
invention relates to a method of preparation of an aquegus formulation according to the invention,
where the said method consists of blending different corstituents of the aqueous formulation.  The
following examples allow a better understanding of the invention without however 30limiting its scope.
11 EXAMPLES where R designates an alkyl group having betweemd 10 carbon atoms, and
preferably between 9 carbon atoms,
15 b) 70% to 98% by weight of a polyalkylene glycol,
c) 1% to 29% by weight of a polyisocyanate, and
d) 1 to 29% by weight of an aliphatic alcohol hayibetween 6 and 20 carbon
atoms, and preferably between 10 and 15 carbonsatom
where the sum of these mass percentages is eql@D%6.
20
According to one aspect of the present inventitve, polyurethanes result from the
condensation notably of a polyalkylene glycol whishpolyethylene glycol. This may
relate, for example, to a polyethylene glycol thelenular mass of which varies
between 2,000 g/mol and 20,000 g/mol, for examplsveen 8,000 g/mol and 15,000
25 g/mol. As an example, polyethylene glycol of molecunass 10,000 g/mol and 12,000

g/mol may be cited.

According to another aspect of the present inventioe polyurethanes result from the
condensation notably of a polyisocyanate whichhissen from the group consisting of
30 toluene diisocyanate, the toluene diisocyanate dinamd the toluene diisocyanate

trimers, 1,4-butane diisocyanate, 1,6-hexane dimoate, isophorone diisocyanate, 1,3-



Example 1 5 This example describes a polyurethane according to the invention that uses a compound
of formula (lI) where R designates the linear alkyl group with 9 carbon atoms. Thus, we have here a
hydrophobic monomer with the formula (I1) with 15 carbon atoms. At the same time, this example
also illustrates 4 polyurethanes according to the prior arf 10that use linear fatty alcohols with 12, 14, 16
and 18 carbon atoms. This example describes a polyurethane apart from the invention that uses a
compound of form Iﬁhgﬁ where R designates the linear alkyl %CHJE with 12 carbon atoms,..Thus, we

0 18'ca

have here  hydSRBBaonomer witl TR (1) with 1620 ISR 15 Al the HETy R anes
are products that,diciiueyasaliodlithel coexidnsatiamee xprestag! idijgabyanatgbi oobaciawnsé the blend
constituents, of 90% polyethylene.qglycol with a mglecular mass by wejght,equal to 10,000 g/mal, of 5%
o1 2 monomer AR By Fbr B e A AL ot R o B e SaRn St
5% of isophororike (dursb cphrizee aRintilylcak tbise payateth dme schnesfio b kttenf ievateratnyene

presence of a ngn-ionic surfactant (in this instance. . a blend of commercially available brapnche
Blconylated s SR A ! Bl o R R AR L B R 60 s
25 An aqueous teonpicsieea cooipainedsin this manner. Test No. 1 This test illustrates a domain
outside of the invention and corresponds to a formulation 30 in water at 30% by dry weight of a
polyurethane with a molecular mass by weight equal to approximately 11,000 g/mol where the

hydrophobic mohseerithshbfecfahtbtaibserieny éhtiesigriates thethiodaf gkspgriogpavtiyl2 etheren

atoms. 12 Test This test ill the inventjo rr, to.a. formulation in w t
30% by dry WeigAT\‘il{Q" 8%] éxpg)%)uertzt% éﬁ%%?fﬁnd rg{ (ﬂ){% § u I%ré]m%%é E@ev?g%%%i% l%l o%a@pgﬁrgﬁ(l%g%ygfi%%o
g/mol wheté thevhyidrspboihititmenisnoé thmpohaifethanea.(I1), where R designates 5the linear alkyl
group with 9 carbon atoms. Test No. 3 This test illustrates the prior art and corresponds to a
formulation in water at 30% by dry weight of a polyurethane with a molecular mass by weight equal to
approximately 181thjaDolkjant bivtieeepties dryidiygnimo womsaigattag lieeas aicotipsisititnlidaducon a

atoms polyurethane according to the present invention.

15 According to one aspect of the invention, the sajdeous composition also includes
water and at least one non-ionic surfactant. Thaesprding to this aspect of the
invention, the polyurethane is formulated in watethe presence of at least one non-

ionic surfactant agent.

20 A "non-ionic surfactant” or "non-ionic surfactargemt" is understood to mean a non-
ionic molecule consisting of at least a hydrophpart and of at least a hydrophobic

part.

According to one embodiment of the present inventitbe said composition includes

25 several surfactant agents, for example two, thrdeus.

According to another aspect of the present inventioe said aqgueous composition also
includes at least one additive selected from antbaggroup consisting of a biocide, a
solvent, an anti-foaming agent, a pH regulatogaescent agent and their blends.

30
A "biocide" is understood to mean a chemical sutlzstantended to destroy, repel or
make harmless harmful organisms, to prevent theiom or to oppose them in any

other manner, through a chemical or biologicalaacti



marketed under the name NacolTM 12-96 by the SASOLTM company. Test No. 4 This test illustrates
the prior art and corresponds to a formulation in water at 30% by dry 15 weight of a polyurethane with
a molecular mass by weight equal to approximately 11,000 g/mol where the hydrophobic monomer is
a linear alcohol with 14 carbon atoms marketed under the name NacolTM 14-98 by the SASOLTM
company. Test No. 5 20This test illustrates the prior arfand corresponds to a formulation in water at

30% by dry weight of a.polyurethane with a mplecular mass by weight equal to approximately 11,000
aimol where e Ny HONGEI Ao BRI 15 & RGP SR o s s HET b e
name NacolTM d€s85\pyaihé AL Withtoma pfamyoeiass do. etEregesslidludinaieditine foioatitand

. o ) ;
corresponds to a fﬂgg ation in water %%30 0 t%x V#Irgnwelght of a polyurethane with a molecular mass

by weight equaISth'J app%a oﬁH&Bff‘ﬁ'}é eg']r/n% eré the hydrophobic monomer is a linear alcohol

with 18 carbon atoms marketed under the name NacolTM 18-98 by the SASOLTM company. 30 Test
No. 7 This%est Altptrategulaqtior dpt-hnelgusatsngcagsolT NG Rt@dd ametedabyhtbmiDa \dovound

company. 13 Example 2, This,examplg illustrates the use.of pol ureEhl%ne of example 1 as
thickening agen\f\é 1!85 53 Hix l%%i?\?.el'ﬁrglg)mtﬁgsﬂfﬁ n S(EF &eoséﬁepgfgﬁ?s in |Ca%é)(§ in %Bfg%’, t%ee n?alﬂss of
each constituentdgpilagindiagesd inagramsrebise ghimt [igfothislase thee coitling asenethocls \asllfa®kh to

the person skilled.in. the art. 10ln each : .Z%E dry weight of. the polymer according tq th
invention is useedﬂltr? rrrge?gt\%# tﬁ%ﬁf@tﬁ@ilgﬁgoﬂ étp(%ﬂtr%gfr%ﬁg#ohﬁ%.'Sapf)fﬁ?o%r%%tvéqgr]f%rc 'fe i’g of
formulation as defined below, 6.67 g of an aqueous composition as mentioned above. Constituents

Mass (g) 10 A "coalescent agent" is understood to mean an agged in paints which enables the
Minimum Film Formation Temperature (MFFT) of paiatbe reduced to a temperature
suitable for the desired conditions of applicatidor example a MFFT of 5°C for
outside application). As an example of a coalesegent according to the invention,
propylene glycol, butyl glycol, 2,2,4-trimethyl-}fntanediol monoisobutyrate or

15 2,2,4-trimethyl-1,3-pentanediol diisobutyrate maydited.

According to yet another aspect, the agueous cotipof the present invention
consists of:
1) 5% to 45% by weight of at least one polyurethanmating to the invention,
20 and preferably between 10 and 30% by weight,
2) 5% to 30% by weight of at least one surfactant, prederably between 7 and
20% by weight,
3) 25% to 75% by weight of water, and
4) 0 to 5% by weight of at least one other additiveosgm from the group
25 consisting of a biocide, a solvent, an anti-foamaggnt, a pH regulator, a
coalescent agent, and their blends,
where the sum of these mass percentages is eql@D%6.

According to yet another aspect, the aqueous coitipof the present invention
30 consists of a polyurethane as described abovefactant, water, a biocide and an anti-

foaming agent.

According to another aspect of the invention, tihgemus composition consists of a

blend of 5 to 45% by weight of at least one polthaee as described above, 5 to 30%



Water 190 EcodisTM P50 (CoatexTM) 4 Acticide MBS (ThorTm) 2 TegoTm 810 (TegoTm) 1 NaOH
(20 %) 1 TionaTm 568 (MilleniumTm) 80 DurcalTM 2 (OmyaTM) 300 OmyacoatTM 850 OG
(OmyaTM) 220 AcronalTM 290 D (BASFTM) 130 Monopropylene glycol 10 TexanolTm (EastmanTM)
10 Water QS 1,000 10

by weight of at least one surfactant, 25 to 75%wyght of water, 0.01 to 5% by
weight of at least one biocide and 0.01 to 5% byghteof at least one anti-foaming

agent.

5 A fourth object of the present invention relates tmethod of preparation of an aqueous
composition according to the invention, where thal snethod consists of blending

different constituents of the agueous composition.

A fifth object of the present invention consistsloé use of a polyurethane according to
10 the invention or an aqueous composition accordmghe invention to thicken an

aqueous formulation, where the said formulatiosekected from the group consisting

of a paint, a lacquer, a varnish, a paper coadnggsmetic formulation and a detergent

formulation.

15 A sixth object of the present invention relatesato aqueous formulation including a
polyurethane according to the invention or an agsemomposition according to the
invention, where the said formulation is selecteninf the group consisting of a paint, a

lacquer, a varnish, a paper coating, a cosmetmutation and a detergent formulation.

20 According to one aspect of this object of the irtimm the aqueous formulation is a
paint and includes at least one dispersing agémeaat one mineral filler, at least one
binder, at least one biocide, at least one antnfog agent, and possibly a coalescent

agent.

25 A final object of the present invention relatesatmethod of preparation of an aqueous
formulation according to the invention, where tfedsmethod consists of blending

different constituents of the aqueous formulation.

The following examples allow a better understandifithe invention without however

30 limiting its scope.



15Table 1 The resulting viscosities are then determined at T = 24 hours at 25C, at low shear rate,
BrookfieldTM viscosity at 10 RPM, designated gBkio (mPa.$), at medium shear rate, Stormer

viscosity, designated Its (KU), and at high shear rate, ICI viscosity, designated 20jiTo (Poise or P). 14

The results are shown in table 2. TestN0. 123456 71€A/IN Ol IN PA PA PA PA

10

15

20

25

30

EXAMPLES

Example 1

This example describes a polyurethane accorditigetanvention that uses a compound
of formula (Il) where R designates the linear alggdup with 9 carbon atoms. Thus, we

have here a hydrophobic monomer with the formu)an(ith 15 carbon atoms.

At the same time, this example also illustrate®yrethanes according to the prior art

that use linear fatty alcohols with 12, 14, 16 a8ctarbon atoms.

This example describes a polyurethane apart fremmbention that uses a compound
of formula (I) where R designates the linear algybup with 12 carbon atoms. Thus,

we have here a hydrophobic monomer with the forr{itjavith 18 carbon atoms.

All the polyurethanes are products that are thalred the condensation, expressed in
% by weight of each of the constituents, of 90%yetilylene glycol with a molecular

mass by weight equal to 10,000 g/mol, of 5% of anomoer terminated by a

hydrophobic group, the nature of which will be gped later, and of 5% of isophorone

diisocyanate.

Finally, all these polyurethanes are formulatedavater in the presence of a non-ionic
surfactant (in this instance, a blend of commelciabvailable branched alcoxylated C8
and C10 compounds) (ratio by weight: 30% polyureth@0% surfactant, 50% water).

An aqueous composition is obtained in this manner.

Test No. 1

This test illustrates a domain outside of the irienand corresponds to a formulation
in water at 30% by dry weight of a polyurethanewatmolecular mass by weight equal
to approximately 11,000 g/mol where the hydrophabmnomer has the formula (ll),

where R designates the linear alkyl group with 4thon atoms.



PA associative monomer C18 C15 C12 C14 C16 C18 Acrysol RM8W grl (P) 0.95 1.2 1.2 0.95 0.95
0.851.0..ts (KU) 128 102 96 106 125

10

15

20

25

30
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Test No. 2

This test illustrates the invention and correspaieda formulation in water at 30% by
dry weight of a polyurethane with a molecular mhagsveight equal to approximately
11,000 g/mol where the hydrophobic monomer haddireula (1), where R designates

the linear alkyl group with 9 carbon atoms.

Test No. 3

This test illustrates the prior art and correspdids formulation in water at 30% by dry
weight of a polyurethane with a molecular mass kBigiwt equal to approximately
11,000 g/mol where the hydrophobic monomer is ealiralcohol with 12 carbon atoms
marketed under the name NacblL2-96 by the SASOM™ company.

Test No. 4

This test illustrates the prior art and correspdiads formulation in water at 30% by dry
weight of a polyurethane with a molecular mass lsight equal to approximately
11,000 g/mol where the hydrophobic monomer is ealiralcohol with 14 carbon atoms
marketed under the name NacblL4-98 by the SASOM™ company.

Test No. 5

This test illustrates the prior art and correspdids formulation in water at 30% by dry
weight of a polyurethane with a molecular mass kBigiwt equal to approximately
11,000 g/mol where the hydrophobic monomer is ealiralcohol with 16 carbon atoms
marketed under the name NacblL6-95 by the SASO™ company.

Test No. 6

This test illustrates the prior art and correspdids formulation in water at 30% by dry
weight of a polyurethane with a molecular mass ksigiwt equal to approximately
11,000 g/mol where the hydrophobic monomer is @aliralcohol with 18 carbon atoms
marketed under the name N&¢blL8-98 by the SASOL company.

Test No. 7

This test illustrates the prior art and uses Adiy5&M 8 W marketed by the DOW™
company.



116 103 FiBkio (mPa.$) 18,000 3,800 3,160 12,000 20,300 23,900 3,800 Table 2 5 If the results
obtained with the linear structures of the prior art are analysed, it will be apparent that the associativity
of polymers disappears or decreases very significantly for more than 12 carbon atoms. At the same
time, the Brookfield TM viscosity increases very significantly for 14 carbon atoms and more. 10 The
polymers of the prior art of which the hydrophobic monomer is a linear C14, C16 or C18 are therefore
not efficient enough in terms of ICIAs to the C12 polymer, it does not develop a sufficient BrookfieldTM
and StormerTM viscosity. However, surprisingly, the polymer according to the invention develops a
totally unique rhErémgyte2enables an equalling of the ICITM viscosity obtained with the C12 polymer
15while exceeding its BrookfieldTM and StormerTM viscosity levels. It can even improve the
performances obtained with the commercial polymer according to test No. 7, which produces a
significant deficit Imsl @KBlvh pisabiggiratésrhky s bNpoll dethantesates ilee inap dharken ol iagendst her
number of %arbonti;ilip thl%thydrophobic monomer according to the invention. With 18 carbon atoms, the
polymer 20in te& N6 P hot effective enough at a high shear gradient (ICI Example 3  This
example illustrafidetivte mposifitive gothiarstid e df isxaciphtddabibitkehengragen$ 286br eoashiaretat
paint. The com%oesiir%ion 8%?1{%86}}10'&%@5}3 indicated in table 3, the mass of each constituent being
indicated in grams. 9 '

The paint is formulated according to methods walbwn to the person skilled in the

art.

10 In each test, 0.2% by dry weight of the polymeraading to the invention is used in
relation to the total weight of the paint formudatj i.e. approximately for 1 kg of
formulation as defined below, 6.67 g of an aquemusposition as mentioned above.

Constituents Mass (g)
Water 190
Ecodis™ P50 (Coatex™) 4
Acticide MBS (Thor™) 2
Tego™ 810 (Tego™) 1
NaOH (20 %) ]
Tiona™ 568 (Millenium™) 80
Durcal™ 2 (Omya™) 300
Omyacoat™ 850 OG (Omya™) 220
Acronal™ 290 D (BASF™) 130
Monopropylene glycol 10
Texanol™ (Eastman™) 10
Water QS 1,000
15 Tablel

The resulting viscosities are then determined atZ@ hours at 25°C, at low shear rate,

Brookfield™ viscosity at 10 RPM, designatedy4s (mPa.s), at medium shear rate,

Stormer viscosity, designated (KU), and at high shear rate, ICI viscosity, desigd
20 i (Poise or P).



The paint is formulated according to methods well known to the person skilled in the art. In each test,
0.36% by dry weight of the polymer according to the invention is used in relation to the total weight of
the paint formulation. Constituents Mass (g) Water 277 EcodisTM P50 (CoatexTM) 4 Acticide MBS
(ThorTm) 2 TegoTm Airex 901 W (TegoTm) 1 NaOH (éo %) 0.9 TionaTm 568 (MilleniumTm) 81
DurcalTM 2 (OmyaTM) 300.1 OmyacoatTM 850 OG ( r%yaTM) 133 Mowilith LDM 1871TM

(CelaneseTM) 150, TegoTm 825 (T8N Moe 2.

Test No. 1 2 3 4 5 6 7
PA/IN Ol IN PA PA PA PA PA
associative Acrysol
monomer C18| C15 C12 Cl4 Ci16 C18 RM8W
Hici (P) 0.95 1.2 1.2 0.9 0.95 0.85 1.0
Us (KU) 128 102 96 106 125 116 103
Mekio (MPa.s) | 18,0003,800| 3,160/ 12,00020,300| 23,900 3,800

Table?2

If the results obtained with the linear structuoéshe prior art are analysed, it will be
apparent that the associativity of polymers disapper decreases very significantly for
more than 12 carbon atoms. At the same time, tlookBield ™ viscosity increases
very significantly for 14 carbon atoms and more.

10 The polymers of the prior art of which the hydropltomonomer is a linear C14, C16

or C18 are therefore not efficient enough in tewhdCI™

viscosity. As to the C12
polymer, it does not develop a sufficient Brookdi¢d and Stormer™ viscosity.
However, surprisingly, the polymer according to itteention develops a totally unique
rheology: it enables an equalling of the ICI™ visitp obtained with the C12 polymer
15 while exceeding its Brookfield™ and Stormer™ vigtpkevels.
It can even improve the performances obtained thighcommercial polymer according
to test No. 7, which produces a significant deficitCI™ viscosity.
Finally, test No. 1 demonstrates the importancimafing the number of carbons in the
hydrophobic monomer according to the invention.WAMi8 carbon atoms, the polymer

20 intest No. 1 is not effective enough at a highestggadient (ICI" viscosity).

Example 3

This example illustrates the use of the polyuregisasf example 1 as thickening agents
25 for another flat paint.
The composition of the said paint is indicatedahlé 3, the mass of each constituent

being indicated in grams.



10 Water QS 1,000 Table 3 The resulting viscosities are then determined at T = 24 hours at 25C, at
low shear rate, BrookfieldTM viscosity at 10 RPM, designated gBkio (mPa.$), at medium shear rate,

Stormer viscosity, designated tts (KU), and at high shear rate, ICI viscosity, designated jiTo (Poise or
P). 15 The results are shown in table 4. 16 Test No. ]1§ 34567 PA/INCM IN PA

The paint is formulated according to methods walbwn to the person skilled in the
art.

In each test, 0.36% by dry weight of the polymeroading to the invention is used in
relation to the total weight of the paint formudati

5
Constituents Mass ()
Water 277
Ecodis™ P50 (Coatex™) 4
Acticide MBS (Thor™) .
Tego™ Airex 901 W (Tego™) 1
NaOH (20 %) 0.9
Tiona™ 568 (Millenium™) 81
Durcal™ 2 (Omya™) 300.1
Omyacoat™ 850 OG (Omya™) 183
Mowilith LDM 1871™ (Celanese™) 150
Tego™ 825 (Tego™) 10
Water QS 1,004
Table3
10
The resulting viscosities are then determined atZ@ hours at 25°C, at low shear rate,
Brookfield™ viscosity at 10 RPM, designatedy4s (mPa.s), at medium shear rate,
Stormer viscosity, designated (KU), and at high shear rate, ICI viscosity, desigd
Mici (Poise or P).
15

The results are shown in table 4.

20



PA PA PA PA associative monomer C18 C15 C12 linear C14 linear C16 linear C18 linear Acrysol
RM8W grl (P) 0.7 1.1 1.1 0.75 0.65 0.6

16

Test No. 1 2 3 4 5 6 7
PA/IN Ol IN PA PA PA PA PA
associative C12 Cl4 | Cl6 | C18 | Acrysol
monomer C18 C15| linear | linear | linear | linear | RM8W
Wi (P) 0.7 1.1 1.1 0.75 0.65 0.6 0.75
Ks (KU) 137 104 100 110 135 121 93
HBk10
(mPa.s) 25,000 10,200, 8,800 | 20,000 36,000| 45,000{ 9,700

Table4

The same conclusions are drawn from this tabla@setof the previous example.



0.75j..ts (KU) 137 104 100 110 135 121 93 ttBkio (mPa.$) 25,000 10,200 8,800 20,000 36,000 45,000
9,700 Table 4 The same conclusions are drawn from this table as those of the previous example. 17
CLAIMS 1 - Water soluble polyurethane resulting from the condensation: 5a) of at least one
monomer with the formula (I) 17

CLAIMS
1 - Water soluble polyurethane resulting from tbhedensation:

5 a) of at least one monomer with the formula (1)

RQ
OH
()

where R designates an alkyl group with 6 to 10 @ar’gtoms,
b) of at least one polyalkylene glycol,

10 c) and of at least one polyisocyanate.

2 - Polyurethanes according to claim 1 resultimgrfthe condensation of:

Q

OH

a) a monomer of formula (1):

15 (1

where R designates an alkyl group having 6 to IBaraatoms,
b) a polyalkylene glycol,

c) a polyisocyanate, and
d) an aliphatic alcohol having between 6 and 20 cadioms.

20
3 - Polyurethanes according to claim 1, resulthognfthe condensation of:

a) 1% to 29% by weight of at least one monomepohiila (1),
b) 70% to 98% by weight of at least one polyalkglgtycol, and
c) 1% to 29% by weight of at least one polyisocyanat

25 where the sum of these mass percentages is eqLD%.

4 - Polyurethanes according to claim 1 or 3, resgirom the condensation of
a) 3% to 7% by weight of at least one monomer ghida (1),

b) 86% to 94% by weight of at least one polyalkglgtycol, and
30 c) 3% to 7% by weight of at least one polyisocyanat



() where R designates an alkyl group with 6 to 10 carbon atoms, b) of at least one polyalkylene
glycol, 10c) and of at least one polyisocyanate. 2 - Polyurethanes according to claim 1 resulting from
the condensation of: a) a monomer of formula (I): 15(1) where R designates an alkyl group having 6 to
10 carbon atoms, b) a polyalkylene glycol, c) a polyisoagéa\nate, and d) an aliphatic alcohol having
between 6 and 20 carbon atoms. 20 3 - Polyurethanes according to claim 1, resulting from the

condensation of: eaé) ]ﬁ%to 29% l% wei%l?t of ate;%%stt one mono f formula (1), b) 70% to 98%
by weight of at Ieas%’vcyh ep aﬁ%ﬂé% g@%%l Kha P &39/%%32% 0 veight of at least one

polyisocyanate 25 where the sum of these mass percentages is equal to 100%. 4 - Polyurethanes

according to claim 1_or, 3, resulting fram the copdensatign of .a) 3% to 7% by weight of at least
one monomer of ool (F a0 S B B e o s R R
30c) 3% to 7% yyedightaopalyetstiene gylyod dbgamate cLéwhdgste goinobivhiebevaiass petaeeiages

is equal to JJ.OOO/ 'O?E’O- /olxpreth%eéﬁﬁ)cé?rdipg to any of the previous claims, where the polylakylene
€ molec

glycol is a polyethy end rgT]ycgp% 0 Al mass by weight of which varies between 5 2,000 g/mol

and 20,000 g/mol. 6 - Polyurethanes according to any of the previous claims, where the
polyisocyanate E‘ Polyurethanes according to any of the previdasns, where the polyisocyanate is
chosen from the group consisting of toluene diisoeye, the toluene diisocyanate
dimers, the toluene diisocyanate trimers, 1,4-lmitadiisocyanate, 1,6-hexane
10 diisocyanate, isophorone diisocyanate, 1,3-cyclahexdiisocyanate, 1,4-cyclohexane
diisocyanate, 4,4'diisocyanatodicyclohexylmethane, 1-methyl-2,4-
diisocyanatocyclohexane, a blend of 1-methyl-2jdediyanatocyclohexane and 1-
methyl-2,6-diisocyanatocyclohexane, the biuret ekamethylene diisocyanate, the
dimers of the biuret of hexamethylene diisocyandtee trimers of biuret of

15 hexamethylene diisocyanate, and a blend of at teasof these compounds.

7 - Polyurethanes according to any of the previdasns, where the said monomer a)

has a formula (I) where R designates a group ha¥icgrbon atoms.

20 8 - Polyurethanes according to claim 1 or 2, resgifrom the condensation of:

a) 1 to 29% by weight of a monomer of formula (I):

RQ
OH
(1

where R designates an alkyl group having betweamd6l0 carbon atoms,
25 b) 70% to 98% by weight of polyalkylene glycol,

c) 1% to 29% by weight of a polyisocyanate, and

d) 1% to 29% by weight of an aliphatic alcohol mayvbetween 6 and 20 carbon

atoms,

where the sum of these mass percentages is eqL@D%.

30

9 - Polyurethanes according to claim 8, resulting the condensation of:



chosen from the group consisting of toluene diisocyanate, the toluene diisocyanate dimers, the toluene
diisocyanate trimers, 1,4-butane diisocyanate, 1,6-hexane 10diisocyanate, isophorone diisocyanate,
1,3-cyclohexane diisocyanate, 1,4-cyclohexane diisocyanate, 4,4'diisocyanatodicyclohexylmethane,
1-methy1-2,4- diisocyanatocyclohexane, a blend of 1-methyl-2,4-diisocyanatocyclohexane and 1-
methy1-2,6-diisocyanatocyclohexane, the biuret of hexamethylene diisocyanate, the dimers of the

biuret of hexamethylene diis ate, the trimers of biuret of 15 hexamethylene diisocyanate, and a
plend of at least o} (GBS ORI rEH RO L AL PG 0 AKE,
where the said morgprogy haviag dévrnmaiaglamdétedardesigiates, a group having 9 carbon atoms. 208
- Polyurethanes acgording 1o claim, 1 or 2, resultin [ro e condensation of: a) 1 to 29% by weight of
a monomer of form%?agﬁafg fﬂ §?d}g‘b \évree'% d%li!s?gﬁ% %%ma%%eﬂﬁygl rcoolr]p having between 6 and 10 carbon
atoms, 25b) 70% tacp&% tuy 288ighy avg@glyadtdepa\gbamlargtédam 29% by weight of a
polyisocyanate, and % t % by weight of an aliphatic alcghgl having between 6 a Q. carbon
Broms, whete the <Ointep desad e WAL Y T SR G000, MBS R A R0 B o
a monomer of formatar(i}, where R designates an alkyl group having between 6 and 10 carbon atoms,
b) 70% to 98% by weight gf a polyalkylene glycal, c¢) 1% to 29% b¥ }%g’ght of a polyisocyanate, and
5d) 1% to 29% by Wz}gh‘% g?%nsouaqi%ﬁﬁ?c% 3%0%%0%%1%\9?88 ()[g@?géﬁ and 15 carbon atoms, where the
sum of these mass percentages is equal to 100%. 10 - An aqueous composition including a

polyurethane a%[dmga{aﬁyugfc%ﬁiuwgsﬁi% including a polyurethaocording to any of claims 1 to
10 9,

11 - An aqueous composition according to claimal€p including water and a non-

ionic surfactant agent.
15 12 - An agueous composition according to claim d01g also including at least one
additive selected from the group consisting ofacigie, a solvent, an anti-foaming

agent, a pH regulator, a coalescent agent andrtheiures

13 - An aqueous composition according to any ofcthens 10 to 12, containing:

20
1) 5% to 45% by weight of at least one polyuretharemiating to any of the claims
1to 9,
2) 5% to 30% by weight of at least one surfactant,
3) 25% to 75% by weight of water, and
25 4) 0 to 5% by weight of at least one other additiveosgm from the group

consisting of a biocide, a solvent, an anti-foamaggent, a pH regulator, a

coalescent agent and their mixtures,

the sum of these mass percentages being equal¥.10

30 14 - Aqueous formulation including a polyurethaceading to any of claims 1 to 9, or

an aqueous composition according to any of claih®113, the said formulation being



109, 11 - An aqueous composition according to claim 10, also including water and a nonionic
surfactant agent. 1512- An aqueous composition according to claim 10 or 11, also including at least
one additive selected from the group consisting of a biocide, a solvent, an anti-foaming agent, a pH
regulator, a coalescent agent and their mixtures 13 - Ag aqueous composition according to any of the
claims 10 to 12, containing: 20 1) 5% to 45% by weight of at least one polyurethane according to any
of the claims 1 to ? Z‘g%/go/ to 30% b Wel ht of at least.ope sur actantﬁZSO/ 0 t0 75% b we| ht of
water, and 254)5(? % tf WedhC { § HR SHE AU BT The? gV&HB Bhg\ of a
biocide, a solventaim@iitanaingsyetit fophutatoiatord ammgoanmmn and their mlxtures the
sum of these mass percentages being equal to 100%. 20 selected from among the group consisting
of a paint, a lacquer, a varnish, a paper coating color, a cosmetic formulation and a detergent
formulation. 15 18 séJstapalypalgtivatienaecacdorg ittgatoyaniyotdimai 1t 0d99 0o raanae
5 accordlngsto any. of(flrz]aum 10 to 1 tqéhlcke{baltﬁ aqueous, orEnuIatlon the §a|d fqr ulatlﬁ]n beln
selected from among hquroup onsis INg )'6r a pamt a Iacquer a vaaﬂu%) a paper coeﬂlrig color 3
cosmetic formultatioTukatitha betagysetdoracufation amdity- P gres! ismstiregp o parpdion, od aqmniyaremane

according to any,gf elaims 4 10,9, 10688SISING o S eRRSRn RGP YRR SR RIHEN R on

COOISCOONDIOGEINDD

16 - Process for the preparation of a polyurethaceording to any of claims 1 to 9,

10 consisting of a condensation of its various counetits.



