1 NONIONIC ASSOCIATIVE THICKENERS CONTAINING CYCLOHEXYLOL ALKYLS,
FORMULATIONS CONTAINING SAME AND USES THEREOF 5The present invention concerns new
associative thickeners belonging to the HEUR (Hydrophobically modified Ethylene oxide URethane)
category. Used in aqueous formulations, they enable an increase in the average shear gradient
viscosity while limiting the increase in low shear gradient viscosity. Such a compromise results in
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binders, fillers and/or pigments, a dispersant and admixtures as diverse as surfactants, coalescent
15agents, biocides, and anti-foaming agents, and finally, at least one thickening agent. The latter
allows a control of the rheology of aqueous formulations in which it is introduced, and in particular in
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aggregates are linked to one another by the hydrophilic parts of the polymers: there is then the
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described for exampeln the ments Rhe ology modifiers orne paints” (Surface
Coatings Austraisl/QogBgperés10d atigpemadlogictl afbiftes asrsdivas surfactants, coalescent

15  agents, biocides, and anti-foaming agents, andlfjrat least one thickening agent.

The latter allows a control of the rheology of apuee formulations in which it is

introduced, and in particular in aqueous paintsh lad the manufacturing stage as well

as during their transport, storage, or in the awafstheir implementation. The diversity
20  of practical constraints at the level of each odsth steps reflects a multiplicity of

different rheological behaviours.

One can nevertheless summarize the need of thermpskslled in the art to obtain a
thickening effect in the aqueous formulation, bfihreasons of stability over time as

25 well as for a possible application of paint to atieal surface, the absence of coating
splash at the time of implementation, etc. Thiwlg the additives which contribute to
this control of rheological behaviour are knowrttaskeners.

Among these products, there are the so-called Cagse" thickeners which are water-
30 soluble polymers with insoluble hydrophobic grou@sich macro-molecules have an
associative character: once introduced into wéterhydrophobic groups are susceptible
to association in the form of micellar aggregafBsese aggregates are linked to one
another by the hydrophilic parts of the polymehgré is then the formation of a three-

dimensional network that causes the increase imioesity of the medium.



5for water-based paints: the most flexible tools for your formulations” (Eurocoat 97, UATCM, vol. 1, pp
423-442). Among these associative thickeners, there is the class of associative thickeners of the
HEUR (Hydrophobically modified Ethylene oxide URethane) type. They designate 10 copolymers
resulting from the synthesis between a compound of thg 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 ERgmepenafingnE;hantes, arsB8hruigtedrtdd axfcgaarithiEemeserarg, well &howb33,

1989; Polymeri i I r 76, 4 , which.corr
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using alkyl 10phenols. In order to do so, the person skilled in the art has a very broad library of
structures that differ essentially in the choice of the hydrophobic monomer. Document EP 1 566 393
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describes a polyurethane thickéner for cosmetic formulations with an’ 20 associative monomer
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possessing 12 Fﬁ@é&ﬁ?éﬁ%%tmis@%%wem WO 94/06840 proposes an associative thickener of the
HEUR type characterized by a certain density of hydrophobic groups, the said groups being linear
alkyl cha##s with 8 to 22 carbon atoms. Document EP 1 584 331 proposes a hydrophobic terminal
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now provides satisfaction for increasing the StormerTM viscosity while limiting the increase in the
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the can gppeargligga AP Q0P atinca et QtBa up with gptication tool (better loading of the

roller, paintbrush or brush). On the other hand,ititcrease in the Brookfield™ viscosity
must be limited in a concomitant manner: such are@se results in a degradation of the

application properties of the paint (limitationle¥elling, presence of coating splashes).
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5hand the application properties such as levelling and the absence of coating splash. Continuing her
research in this regard, the Applicant found quite surprisingly that the use of certain structures instead
of the hydrophobic monomer led to a better compromise between a significant StormerTM viscosity
and an attenuated BrookfieldTM viscosity, and 10this f@ a number of carbon atoms that was identical
or close to the linear alkyl structures of the prior art. This technological advance is based on the use,
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atoms, prefererttiafy 0P Earbpﬁ.atoms b) of at least one polyalkylene glycol, and c) of at least one
polyisocyanate. S It is these new polyurethanes that, for example, allow a thickening of a medium
shear gradient paint formulation while limiting this increase at a lower gradient, such a comparative
being realised Witklhisathakgiaeuztigak ndedcpritnvalonian caeat thckenenrnbérettadi hymeins.

With the thickengss A¢5ording o thE 'BYEBIL YRS Droblem reteto above without using alkyl

10 phenols. In order to do so, the person skilledha &art has a very broad library of

structures that differ essentially in the choicéh& hydrophobic monomer.

Document EP 1 566 393 describes a HEUR type thexkeone of the essential
characteristic of which is the presence of n-bdtgletanol, while its hydrophobic
15 groups are based on fatty alcohols with 8 to 1®&aaratoms. Document DE 10 206
023001 describes an associative non-ionic thiclgeagent of the HEUR type including
a branched linear alcohol. Document EP 1 241 198criees polyurethane-based
thickening agents including a monoalcohol havirtg 82 carbon atom®ocument EP 1
013 264 describes a polyurethane thickener for etismformulations with an
20  associative monomer functionalized by a hydrophaipicup that can be linear or
branched, but preferentially linear and possessitp 24 carbon atoms. Document WO
94/06840 proposes an associative thickener of tBgRitype characterized by a certain
density of hydrophobic groups, the said groups ddimear alkyl chains with 8 to 22
carbon atoms. Document EP 1 584 331 proposes apiyalic terminal group with 6 to
25 34 carbon atoms for the associative monomer. Toifsgaly increase the Brookfield™
viscosity, document EP 0 639 595 proposes linedrdphobic groups having 4 to 36
carbon atoms. Document WO 02/102868 also makeserefe to linear structures for

the associative monomer.
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10managed to exceed the performances of AcrysolTM SCT-275. Also, a first object of the present
invention consists of water-soluble polyurethanes resulting from the condensation: 15a) of at least one
monomer with the formula (1): (1) where R designates an alkyl group with 10 to 15 carbon
atoms, preferentially 12 20carbon atoms, b) of at least ane polyalkylene glycol and, c) of at least one
polyisocyanate.  "Polyurethane" is understood to mean a urethane polymer, i.e. a compound

duced by 2 i i d I , ' ' '
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ethylene-oxy group in association with a secondary proportion of a propylene-oxy group. Specific
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the present inv%r{liiiﬁ@?tﬁ&rgﬁ.nomer of formula (1) has the following formula (I1): OH (Il) where R

designates an alkyl group as defined above, i.e. having 10 to 15 carbon atoms, and preferably 12
carbon atoms. 25According to another aspect of the present invention, monomer a) has a formula (I)

or (1) where R SFRINAIARAGHRUP BAYENGL2 CaLRRAtO Sy ACTAI g NBhaBRIERBRAEE oL ins

present invention, monomer as a formula (1) or (I) where R des es a group having 15 carbon
atoms. 30 compound whose structure corresponds to formula (1)
R ;
15 OH

(1
where R designates an alkyl group with 10 to 1®@aratoms. Such compounds have
been identified as surfactants and are obtainelydyogenation of an alkyl phenol. In
particular, reference can be made to document US.16 146 which describes their
20  synthesis. The resulting compounds are referretthdgxpression "alkyl cyclohexylols."
It is important to add that the final structurenist that of an alkyl phenol, and that the

resulting product will not be categorized as such.

These structures are therefore used to manufasttes-soluble polyurethanes resulting

25 from the condensation:

a) of at least one monomer with the formula (I):

R ;]\
OH

(1



7 can refer to the instructions of the documents cited previously in the technological background to the
present invention.  According to one aspect of the present invention, the polyurethanes resulting
from the 5condensation of: a) 1% to 29% by weight of at least one monomer with the formula (1) or (Il),
and preferably 3% to 7% by weight, b) 70% to 98% by weight of at least one polyallcylene glycol,
and preferably 86% to 1094% by weight, and c) 1% to 29% by weight of at least one polyisocyanate,

and preferably 3% to (X ‘ﬁeég?"%i%‘ﬁﬁ%g Hﬂ.eaﬂ%g‘ir‘] é’g%@ﬁ?%tﬂ‘ﬂ%StBEI%%%%QSﬁ]?ﬁ%‘ﬂrﬁ%{g’nﬁgﬁ’ﬁ/ 12

15According to another aspect present inv e polyurethanes res
condensation of two ntambfumatimnal alcohols, a polyallcylene glycol and a polyisocyanate. In this case,

one of two monofugﬂigpg{ C@Igg{\é}#eblm%?ﬂ%igé é)d'l(lé)n\ghere R designates an alkyl group having

10 to 15 carbon atoms, and prefera on atoms, and the other monofunctional alcohol is
of the aliphatic alcehobfypideasndreereolliisemyanbtanched, having between 6 et 20 carbon atoms, and
preferably-between 10 and 15 carbon atoms. According to yet another aspect of the present invention,
the polyurethanes result from the condensation of: 25 a) 1 to 29% by weight of a monomer of formula

() : (1) 30wherd s dbsigmatew a0 bkt iangsHadhddeexasmp enahdiskeningnaitanmsedivipaiteadbly

between 12 an : -ato % t % j fﬁgg} allcy $QI¥C @ 1% 19.29%
by weight of a 9@%%?&%%@ fgﬁg Bc%@) t@) 29% éypﬁﬁgﬁg %ft]%n alip gat%(:f a!?i% o} aalllﬁrl%l émgé%%%%nd
20 carbon atoneQrapdrptavfetdlydxaalised vothrdmear @lkybatetemsf the prior art with a very similar
number of carbon atoms. With the thickeners acogrdo the invention, we even
10 managed to exceed the performances of Acrysol™ 3Gl -

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

resulting from the condensation:

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

R ;1
OH
U
where R designates an alkyl group with 10 to 1b@aratoms, preferentially 12
20 carbon atoms,

b) of at least one polyalkylene glycol and,

c) of at least one polyisocyanate.

"Polyurethane” is understood to mean a urethangrml i.e. a compound produced by

25 the reaction between an isocyanate and an alcohol.

According to the invention, the term "alkyl" desédes a linear or branched hydrocarbon
radical with 10 to 15 carbon atoms, such as demdecyl, dodecyl, tridecyl, tetradecyl
or pentadecyl.
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where the sum of these mass percentages is equal to 100%. S According to one aspect of the present
invention, the polyurethanes result from the condensation notably of a polyalkylene 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, fag example between 8,000 g/mol and 15,000
g/mol. As 10an example, polyethylene glycol of molecular mass 10,000 g/mol and 12,000 g/mol may

be cited. Accordli er ct of t.invention, t thanes resylt f th
condensation nd(ﬁg}@ olgl}ﬂa(8 %%Igﬁ%%@aﬁnsa érq @%?éﬁgéach%s@%gﬁoﬁn I@@g‘%ﬁﬁ c%ﬁr(lgfg{?r%%}(‘l@% urg?r?g
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1-methy1-2 4-diistyafkyleney dytekace)taibiegd af propohydn2 af disihygeneatoxycloiexanaraiidr a
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of at least two ¢falyadieytesrapolyeds. acoosdicgndobiectpretanprievent aarention estiradiao snehetdirod of

preparing a pol j [ I0R, Where. the sai d ists
condensation o¥¥h@%%ﬂ§é§§§§§[§tﬂg&f g?ﬁhgyﬁéﬁgeﬁg/(gne& é%%lrﬂ* gﬁt@) t&\g{%ﬁ:&se% ﬁ]ov%dnatllrgn
consists of an dgyapotinrtonipasitiopyiemeding 0 paiurépeciticacdasipef talkytep e stytohyaiyimerso
According to o C ' ti id:aquequ iti inclu r t
least one non-ir(i)ﬁﬁ?:fgl(?r'f &fﬁr%m%i gc&%@ﬁnﬁglﬁgs%@p%@o gﬁrﬁ%ﬁ%‘éﬁe%@%@?ﬁ%@? ’
formulatd®in waePdh tb(ie samde26fCA0eaknohémdntonrssurtashipieagepiycol Aaled-fdhig-1000,

surfactant” or " IOfHGSUr N o {ony (sting of at
least a hydroph?%%aﬁ%ﬁd 0 aE‘? %ﬁ r‘?y ropho ?ES) pgﬂta m%ézg%%% %@%ﬁ é??@gﬁq{ﬁ gl‘gtﬂ%
present inventig@hyanls {iaudioorapesitentratuatetbytarepxigdabticangorns d&03dmpleialy, anéeé or
four. According 080 gé%ﬂ@%hg;fetﬁg piese iﬂgﬁ%i&qz%‘%ﬁéﬁg%@ s composition also includes
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 blends. 10 A "biocide" is understood to mean a chemical
substancg-inten I I I ' their action, or
o opposE them 1o S e S
agent" is underSIOeYPRAIRGR EPSUDSERESor a formulation intended to destroy air bubbles within a
homogenous or heterogeneous liquid medium (or at its surface), or to prevent their formation. A "pH

regulator” or "pH regulating agent" is understood to mean a chemical compound
According to one aspect of the present inventibe, monomer of formula (I) has the

L
OH

(I

where R designates an alkyl group as defined ab@ejaving 10 to 15 carbon atoms,

following formula (11):

20

and preferably 12 carbon atoms.

25  According to another aspect of the present inventmonomer a) has a formula (I) or

(I where R designates a group having 12 carbomst

According to yet another aspect of the presentntive, monomer a) has a formula ()
or (II) where R designates a group having 15 cadioms.

30
The Applicant states that the manufacture of tipdgurethanes which belong to the

HEUR type family of thickeners is perfectly knowmthe person skilled in the art who



20 which enables the pH to be adjusted to the expected value. For example, the pH regulating agent
can increase the pH; this is the case with bases, such as NaOH. Alternatively, the pH regulating agent
can reduce the pH ; this is the case with acids. A "coalescent agent"” is understood to mean an agent
used in paints which enables the 25 Minimum Film Forrpation Temperature (MI-FT) of paint to be
reduced to a temperature suitable for the desired conditions of application (for example a TIV11-14 of
5C for outside lication). n le of a.cpalescen n rding,to.the,inventio lene
glycol, butyl glﬁz%ﬁz', ggielnt}r?rﬁﬁt%y'fg} %ggﬁ]%n%‘d%%m%%%oqbﬁﬁtﬁggﬁ%ugly |H“?He ?é‘éhﬁ]ol%?ggl
2,2,4-trimethy1bhGkgentadddidheijpaisetyrngantigrbe cited. 30 According to yet another aspect, the
agueous composition of the present invention consists of: 1) 5% to 45% by weight of at least one
polyurethane according to the invention, and preferably between 10 and 30% by weight, 10 2) 5% to
30% by weight Ateolidixsg thesarizapant, cindh@rpfersiit ibeantion, Tialydr2tangswerHtirg) #6m tha5%
by Weight§f Waégﬁ %at%)no fo 5% by weight of at least one other additive chosen from the group
consisting 50of a biocide, a solvent, an anti-foaming agent, a pH regulator, a coalescent agent, and
their blends, where the sum of these mass percentages is equal to 100%. According to yet another
aspect, the aqueo i &t [ jon. 10 ' e ge ibed
above, a surfactan%jv?/g(t%ﬁfgas%{%%ig giec@éﬁrf gﬂ#{‘ T}ée%{r%llr%w %g@r%ﬁ@%gr mg%%@ﬁlgggr (3;?:53)I ét%giﬁf)he
invention, the aqueoupieiaipbhitdfih toSistsyovaiplend of 5 to 45% by weight of at least one

polyurethane as descH g 0 Vi \VE fat| § %,b
weight of water, O. t?)lé%‘?/ﬁ%b)/8 %@i%@%éﬁ%ﬁ%ﬂ%&@% @8@% [}(;E@;)%? ﬁ%&%tﬁaﬁ gtglg/a/?s'?‘%)ne
anti-foandifg agent.  BdBuby \wbjgbt.cfnHe present invention relates to a method of preparation of an
agueous 20composition ng ¢ iventi I g}ﬁ{&@ I I

different constituenés %fﬁ?gggéc%&%f%@o%ﬁ@g\%ﬂ@ﬁ%ﬁgﬁ %ﬁ?% e pres&%?g\%ﬁyﬁfﬁs@s% the

use of a polyurethaneWetghiding to the invention or an aqueous composition according to the invention

to thicken an where the sum of these mass percentages is eqL@0%.

15  According to another aspect of the present inventibe polyurethanes result from the
condensation of two monofunctional alcohols, a aldylene glycol and a
polyisocyanate. In this case, one of two monofumeti alcohols has a formula (1) or (l1)
where R designates an alkyl group having 10 toarban atoms, and preferably 12 or
15 carbon atoms, and the other monofunctional alcishof the aliphatic alcohol type,

20  whether linear or branched, having between 6 etca&®on atoms, and preferably

between 10 and 15 carbon atoms.

According to yet another aspect of the presentntiwe, the polyurethanes result from

the condensation of:

25
a) 1 to 29% by weight of a monomer of formula (I) :
R ;
OH
(1
30 where R designates an alkyl group having betweemariD 15 carbon atoms, and

preferably between 12 and 15 carbon atoms,

b) 70% to 98% by weight of a polyalkylene glycol,



25 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. A sixth object
of the present invention relates to an aqueous formulation including a 30 polyurethane according to
the invention or an aqueous composition according to tBe invention, 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_%ﬁtfg/g?ggggww%l@}ﬁ%c}o dégg”tgo%e{; naastge%(af this object of the invgntion, _the
agueous formulation is a paint'and includes at least one dispersing agent, at least one mineral filler, at
least one 11 bindet) attraStoiy et chinle adiphiad aatcobaiinagy aefarae artgrus b gasiwa kisrest

agent. A final obj%ﬁ£éF§1?e%8§$1{#&{®%%E{iga %ﬂatf% E%Fb%}? 8gngf preparation of an aqueous

formulation according to the invention, where the said met oénconsists of blending 5different
constituents of thewheroteformutitibase medsd peicg iegepiseal@®b. better understanding of the
invention without however limiting its scope. 12 EXAMPLES Example 1 5This example describes a
polyurethane according to the invention that uses a compound of formula (1) where R designates the
linear alkyl grouicoatiling derlsore agspecig tinergioesdrivinvent Geh potypresbrnes esidt diothe thiky

cyclohexylol ty ' $m§. %;23 i hi E} illyst s@
polyurethanes %@ﬁgr ir%ggtt%ﬂ{r?rg%% art t% tﬂ eﬂﬁi%rgrg f ‘gggltc@ﬁ@ vglrﬁlgf E&H thgjgég 'gaﬁ])%%
atoms. This exaehple, desexbowieptiyacohaibyigae: diyooktaianelationabaol ydsichomnipsreivween
formula (Il) Wh@é‘ @'lgp i ﬁ]l yl (o Wf 9 W Bﬁﬁ%ﬂﬁ Y\% 5 VeaRere
a hydrophobic nf?))réi)) er o# %@aa y ?ﬁﬁl e!;s()’/lic% t}%%wt el@aﬁmn a om%. Iathegl)?gcﬁgjuaqet 8ahelsg are
productsiBat afntasaegd, gialyeitotere shtien, efixprissethmyeBP M gMafatl 200 gonstitayts,
of 90% polyeth}slgr&ﬁ&iycol with a molecular mass 20by weight equal to 10,000 g/mol, of 5% of a
monomer terminated by a hydrophobic group, the nature of which will be specified later, and of 5% of
isophorone diisocyanate. Finally, all these polyurethanes are formulated in water in the presence of a
non-ionic According to another aspect of the present inventibe polyurethanes result from the
condensation notably of a polyisocyanate whichhissen from the group consisting of
15 toluene diisocyanate, the toluene diisocyanate dinsd the toluene diisocyanate
trimers, 1,4-butane diisocyanate, 1,6-hexane diesoate, isophorone diisocyanate, 1,3-
cyclohexane diisocyanate, 1,4-cyclohexane diisoatgn
4,4'diisocyanatodicyclohexylmethane, 1-methyl-2ijdetyanatocyclohexane, a blend of
1-methyl-2,4-diisocyanatocyclohexane and 1-meth§idlisocyanatocyclohexane, the
20  biuret of hexamethylene diisocyanate, the dimers bairet of hexamethylene
diisocyanate, the trimers of biuret of hexamethgldiisocyanate and a blend of at least

two of these compounds.

A second object of the present invention relates noethod of preparing a polyurethane
25 according to the invention, where the said methodsists of a condensation of the

various constituents of the polyurethane.

A third object of the present invention consistsaofaqueous composition including a
polyurethane according to the present invention.

30
According to one aspect of the invention, the sajdeous composition also includes
water and at least one non-ionic surfactant. Thacgording to this aspect of the
invention, the polyurethane is formulated in watethe presence of at least one non-

ionic surfactant agent.



surfactant (in this instance, a blend of commercially available branched alcoxylated C8 25and C10
compounds) (ratio by weight: 30% polyurethane, 20% surfactant, 50% water). An aqueous
composition is obtained in this manner. Test No. 1 This test illustrates a domain outside of the
invention and corresponds to a formulation 30 in waterdat 30% by dry weight of a polyurethane with a
molecular mass by weight equal to approximately 11,000 g/mol where the hydrophobic monomer has

e o R AR AR TR AT O

y
test illustrates the invention and corresponds 10 a rmuLia

polyurethane witimia molecularanaststiyowdightesmial tydyrigiiet aved df G OBRsY A biydrepbahe part.
hydrophobic monomer has the formula (Il), where R designates 5the linear alkyl group with 12 carbon
atoms. Test No. 3 This test illustrates the prior art and corresponds to a formulation in water at 30%
by dry weight oAaqastiing:tivanreritmhadstentiaf s psserighyeotibetsaigpeoxipasiipr 0ndl0des

g/mol where th | isali 0, ' carbon atoms marketed under the
name Na?:ég)lTMg%-y-(%%9 gﬁﬁggﬁ%cﬁgﬁ&ﬂ%y é;ﬂﬂh %‘%}{s 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 weigh : ' e% r [ ISl
Sloohol i 14 s BBt B e, S B E i
Test No. 5 20Thiludesihideastotiee atitit vet seldated deporitemeofimisiingtiohdrbieside an3oy &yt dry
weight of a pol (—:-c.m@_ i cyl @{ e&g{}g % Jag %1 ,000 g/mol where
the hydrophobi)(%h{nono?r(?g%ing flérgegzﬁ[ ’a%cﬁﬁ(r)ll}a\%i?th %w’car oﬁgato s%ﬁ@ggﬁ eag%the name NacolTM
16-95 bylihe SASOLTM company. 25Test No. 6
A "biocide" is understood to mean a chemical sulzstaintended to destroy, repel or
make harmless harmful organisms, to prevent thdiom or to oppose them in any

other manner, through a chemical or biologicalaacti

15 An "anti-foaming agent” is understood to mean astarire or a formulation intended to
destroy air bubbles within a homogenous or hetereges liquid medium (or at its

surface), or to prevent their formation.

A "pH regulator” or "pH regulating agent” is unde to mean a chemical compound
20  which enables the pH to be adjusted to the expectdde. For example, the pH
regulating agent can increase the pH; this is thee cwith bases, such as NaOH.

Alternatively, the pH regulating agent can redueeH ; this is the case with acids.

A "coalescent agent” is understood to mean an agsed in paints which enables the
25 Minimum Film Formation Temperature (MFFT) of paiotbe reduced to a temperature
suitable for the desired conditions of applicatidor example a TMFF of 5°C for
outside application). As an example of a coalesegeint according to the invention,
propylene glycol, butyl glycol, 2,2,4-trimethyl-1f@ntanediol monoisobutyrate or
2,2,4-trimethyl-1,3-pentanediol diisobutyrate maydited.
30
According to yet another aspect, the aqueous cotipoof the present invention
consists of:
1) 5% to 45% by weight of at least one polyurethareating to the invention, and

preferably between 10 and 30% by weight,



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 11,000 g/mol where 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 This1est demonstrates the prior art and uses
AcrysolTM SCT-275 marketed by the DOWTM company, which is an aqueous solution at 17.5% by

dry weight of an assogciatiy, yurethane iy Ikyl phenal 4 E;g%gg[? i I
demonstrates the ze%o%pto(caiy%?rJe/J §Xe\§% ﬁg%ﬁ% rtfg ?%g)érq{\%eg |§ﬁ§ %;[r%g tf e prlo%le%& -gsé@%%: ﬁé“d
agents for a flat paint. 209 bymagition of the said paint is indicated in table 1, the mass of each

constituent being indicated in grams. T ing | ed according to methods well known to the
person skilled in th%?a%{%jggfé @?P’ 6\%?9?%39 E{@Jv{\)/%rg%l?%f the polymer according to the invention is
used in relation to #He Gdaleignisfight phattleash viati@ihee adppivsdsmtsymdhe Reooifoonalatiog as
defined below, 6.67 g Sifi 3 ' fuent ) r
150 Ecod 2T P50 (IR TO Aot ae B P 2o Ao B D F a0 Ly pobal 1
TionaTm 568 (MilleniuanTirit)egoblends,

where the sum of these mass percentages is eqlLaDt6.

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

foaming agent.

According to another aspect of the invention, thhe@emus composition consists of a

blend of 5 to 45% by weight of at least one polthmee as described above, 5 to 30%
15 by weight of at least one surfactant, 25 to 75%weyght 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.

A fourth object of the present invention relatestmethod of preparation of an agueous
20  composition according to the invention, where theél smethod consists of blending

different constituents of the aqueous composition.

A fifth object of the present invention consiststioé use of a polyurethane according to

the invention or an agueous composition accordmght invention to thicken an
25  aqueous formulation, where the said formulatioseiected from the group consisting of

a paint, a lacquer, a varnish, a paper coatingysanetic formulation and a detergent

formulation.

A sixth object of the present invention relatesato aqueous formulation including a
30 polyurethane according to the invention or an agsecomposition according to the
invention, where the said formulation is selectexif the group consisting of a paint, a
lacquer, a varnish, a paper coating, a cosmetmutation and a detergent formulation.
According to one aspect of this object of the irti@n the aqueous formulation is a

paint and includes at least one dispersing agémeaat one mineral filler, at least one



DurcalTM 2 (OmyaTM) 300 OmyacoatTM 850 OG (OmyaTM) 220 AcronalTM 290 D (BASFTM) 130
Monopropylene glycol 10 TexanolTm (EastmanTM) 10 Water QS 1,000 Table 1 15 The resulting
viscosities are then determined at T = 24 hours at 25C, at low shear rate, BrookfieldTM viscosity at 10
RPM, designated gBkio (mPa.$), and at medium shearlgate, Stormer viscosity, designated tts (KU).
TestN0.123456

binder, at least one biocide, at least one antifog agent, and possibly a coalescent
agent.

A final object of the present invention relatesatonethod of preparation of an aqueous
formulation according to the invention, where tr@dsmethod consists of blending

5 different constituents of the aqueous formulation.

The following examples allow a better understandhghe invention without however

limiting its scope.



7 PA/IN CM IN PA PA PA PA PA Associative monomer C15 C18 C12 C14 C16 C18 SCT- 275
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EXAMPLES

Example 1

This example describes a polyurethane accordirtigetanvention that uses a compound
of formula (Il) where R designates the linear algybup with 12 carbon atoms. We
therefore have here a hydrophobic monomer of tkgl alyclohexylol type with 18

carbon atoms.

At the same time, this example also illustrate®luyrethanes according to the prior art
that use linear fatty alcohols with 12, 14, 16 a8ctarbon atoms.

This example describes a polyurethane apart freamnyention that uses a compound of
formula (Il) where R designates the linear alkybuygy with 9 carbon atoms. We
therefore have here a hydrophobic monomer of tkgl a@lyclohexylol type with 15

carbon atoms.

All the polyurethanes are products that are thelres$ the condensation, expressed in%
by weight of each of the constituents, of 90% pthlykene glycol with a molecular mass
by weight equal to 10,000 g/mol, of 5% of a monorteminated by a hydrophobic

group, the nature of which will be specified lat@md of 5% of isophorone diisocyanate.

Finally, all these polyurethanes are formulatedvater in the presence of a non-ionic
surfactant (in this instance, a blend of commelciavailable branched alcoxylated C8
and C10 compounds) (ratio by weight: 30% polyune¢h20% surfactant, 50% water).

An aqueous composition is obtained in this manner.

Test No. 1

This test illustrates a domain outside of the itienand corresponds to a formulation
in water at 30% by dry weight of a polyurethanehvatmolecular mass by weight equal
to approximately 11,000 g/mol where the hydrophabhmnomer has the formula (1),

where R designates the linear alkyl group with oa atoms.



Ft s (KU) 102 128 96 106 125 116 119 gBk10 (naPa.$) 3,800 18,000 3,200 12,000 20,300

23,900 13,850
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Test No. 2

This test illustrates the invention and correspaotoda formulation in water at 30% by
dry weight of a polyurethane with a molecular mhgsveight equal to approximately
11,000 g/mol where the hydrophobic monomer hagamaula (1), where R designates
the linear alkyl group with 12 carbon atoms.

Test No. 3

This test illustrates the prior art and correspaids formulation in water at 30% by dry
weight of a polyurethane with a molecular mass Bigivt equal to approximately
11,000 g/mol where the hydrophobic monomer is @adliralcohol with 12 carbon atoms
marketed under the name Na¢blL2-96 by the SASOM company.

Test No. 4

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

Test No. 5

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

Test No. 6

This test illustrates the prior art and correspaids formulation in water at 30% by dry
weight of a polyurethane with a molecular mass Bigivt equal to approximately
11,000 g/mol where the hydrophobic monomer is edliralcohol with 18 carbon atoms
marketed under the name Na¢blL8-98 by the SASOM company.

Test No. 7
This test demonstrates the prior art and uses ACMsSCT-275 marketed by the
DOW™ company, which is an aqueous solution at 17/96dry weight of an

associative polyurethane containing alkyl phenols.



5 Table 2 The results are shown in table 2. 10It will be apparent to begin with that it is the
polyurethane according to the invention (test No. 2) which leads to the highest StormerTM viscosity.
At the level of the prior art, tests No. 3 and 4 lead to much lower StormerTM viscosities. Tests No. 5
and 6 are the best placed from the viewpoint of mediurbdshear rate; however, 15test No. 2 leads to a
higher value, for a lower BrookfieldTM viscosity. As to AcrysolTM SCT-275 (test No. 7) which offers a
very good com%ronr}i]s d tween low and medium gradient viscosity, it remains less efficient in terms of
pure thickening éﬁ}mgncy compared to the invention. 20 Finally, test No. 1 demonstrates the
importance of limiting the number of carbons in the hydrophobic monomer according to the invention.
With only 15 ¢ intestNq. 1 j ' in ter. our
thickening. 16 Eharasa B ST T e o L LR SR b e RS B e
invention and tipsiQriart s #3ckivkiogiegeifsricr farflafip@ipaint. 5 The composition of the said paint is
indicated jn table 3, the mass of each constituent being indicated in grams. The paint is formulated
according to methods well known to the person skilled in the art. 10In each test, 0.36% by dry weight
of the polymer ateoafimpasihenirnfemtordidusainingdéndioates thidotaltieigiasst tieepalmicionsititiain.
Constituents MBE%@%\Q{E‘&%&W 58%§TM P50 (CoatexTM) 4 Acticide MBS (ThorTm)

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

10
In each test, 0.2% by dry weight of the polymeroadmng 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 aquemsposition as mentioned above.
15
Constituents Mass (Q)
Water 190
Ecodis™ P50 (Coatex™) 4
Acticide MBS (Thor™) 2
Tego™ 810 (Tego™) 1
NaOH (20%) 1
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

Tablel



2 TegoTm Airex 901 W (TegoTm) 1 NaOH (20%) 0.9 TionaTm 568 (MilleniumTm) 81 DurcalTM 2
(OmyaTM) 300.1 OmyacoatTM 850 OG (OmyaTM) 133 Mowilith LDM 1871Tm (CelaneseTM) 150
TegoTm 825 (TegoTm) 10 Water QS 1,000 15Table 3 The resulting viscosities are then determined
at T = 24 hours at 25C, at low shear rate, BrookfieldTM §iscosity at 10 RPM, designated gmcio
(mPa.$), and at medium shear rate, 20Stormer viscosity, designated j..ts (KU). 17 Test No. 1 2

The resulting viscosities are then determined atZ@4 hours at 25°C, at low shear rate,
Brookfield™ viscosity at 10 RPM, designategkis (mPa.s), and at medium shear rate,

Stormer viscosity, designated (KU).

Test No. 1 2 3 4 5 6 7
PA/IN Ol IN PA PA PA PA PA
Associative SCT-
C15 C18 C12 Cl4 C16 C18
monomer 275
Us (KU) 102 128 96 106 125 116 119
Mek1o (MPa.s) 3,800 18,000 | 3,200 12,000 | 20,300 23,900 13,850
5
Table2

The results are shown in table 2.

10 It will be apparent to begin with that it is thelyparethane according to the invention
(test No. 2) which leads to the highest Stormer3tasity.

At the level of the prior art, tests No. 3 and ddé¢o much lower Stormer™ viscosities.
Tests No. 5 and 6 are the best placed from thepoew of medium shear rate; however,
15 test No. 2 leads to a higher value, for a lowerdBfield™ viscosity.

As to Acrysol™ SCT-275 (test No. 7) which offersyery good compromise between
low and medium gradient viscosity, it remains legient in terms of pure thickening
efficiency compared to the invention.

20
Finally, test No. 1 demonstrates the importancknafing the number of carbons in the
hydrophobic monomer according to the invention. WMinly 15 carbon atoms, the
polymer in test No. 1 is not effective enough imrte of pure thickening.
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Example 3

This example demonstrates the use of polyurethacesrding to the invention and the

prior art as thickening agents for a flat paint.

The composition of the said paint is indicatedablé¢ 3, the mass of each constituent

being indicated in grams.

The paint is formulated according to methods webtwn to the person skilled in the art.
In each test, 0.36% by dry weight of the polymeraading to the invention is used in

relation to the total weight of the paint formudati

Constituents Mass (g)
Water 277
Ecodis™ P50 (Coatex™) 4
Acticide MBS (Thor™) 2
Tego™ Airex 901 W (Tego™) 1
NaOH (20%) 0.9
Tiona™ 568 (Millenium™) 81
Durcal™ 2 (Omya™) 300.1
Omyacoat™ 850 OG (Omya™) 133
Mowilith LDM 1871™ (Celanese™) 150
Tego™ 825 (Tego™) 10
Water QS 1,000

Table3

The resulting viscosities are then determined atZ@4 hours at 25°C, at low shear rate,
Brookfield™ viscosity at 10 RPM, designategkis (mPa.s), and at medium shear rate,

Stormer viscosity, designated (KU).



j..ts (KU) 104 137 100 110 135 121 117 gBkio (naPa.$) 10,200 25,000 8,800

10

15
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Test No. 1 2 3 4 5 6 7
PA/IN Ol IN PA PA PA PA PA
SCT-
associative monomer C15% Ci18 C12 Cl4 Cl6 g18275
Hs (KU) 104 | 137 | 100| 110 135 121 117
Uekio (MPa.s) 10,20025,000, 8,800 | 20,000 36,000| 45,000| 17,100
Table4

The results are shown in table 4.

As was previously the case, it is the polyuretharmording to the invention (test No. 2)

which leads to the highest Stormer™ viscosity.

At the level of the prior art, tests No. 3 and dddo lower Stormer™ viscosities. Tests
No. 5 and 6 are then the best placed from the wawmpf medium shear rate, but for a

Brookfield™ viscosity that is much higher than thatording to the invention.

As to Acrysol™ SCT-275 (test No. 7) which offersyery good compromise between
low and medium gradient viscosity, it remains legient in terms of pure thickening

efficiency compared to the invention.

Finally, test No. 1 which leads to a low thickenipgwer demonstrates the interest in

limiting the number of carbons in the hydrophobionomer according to the invention.



20,000 36,000 45,000 17,100 Table 4 The results are shown in table 4. 5 As was previously the case,
it is the polyurethane according to the invention (test No. 2) which leads to the highest StormerTM
viscosity. At the level of the prior art, tests No. 3 and 4 lead to lower StormerTM viscosities. Tests
10No. 5 and 6 are then the best placed from the viewpo#t of medium shear rate, but for a
BrookfieldTM viscosity that is much higher than that according to the invention. As to AcrysolTM
SCT-275 (test No. 7) which offers a very good comeromiﬁﬁ etween low and medium gradient
viscosity, it remains less efficient in terms of pure thlcl'kening 15efficiency compared to the invention.
Finally, test No. 1 which leads to a low thickening power demonstrates the interest in limiting the
number of carbons in the hydrophobic monomer according to the invention. 20 18 CLAIMS 1 - Water
soluble polyurethane resulting condensation: 5 a) of at least one monomer with the formula (1): (1)
10where R designiYesesirsalihleymipudthatetoesitathooratentsitb) of at least one polyalkylene

glycaol, ang
a) of at least one monomer with the formula (I):
R ;
OH

(1

10 where R designates an alkyl group with 10 to 1b@amtoms,
b) of at least one polyalkylene glycol,
and

c) and of at least one polyisocyanate.

15
2 - Polyurethanes according to claim 1 resultimgrfthe condensation of:
a) a monomer of formula (1):
™
OH

20 (D

where R designates an alkyl group having 10 toatban atoms,

b) a polyalkylene glycol,

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

3 - Polyurethanes according to claim 1, resultnognfthe condensation of:
a) 1% to 29% by weight of at least one monomepwohtila (1),
30 b) 70% to 98% by weight of at least one polyalkglghycol, and



c) and of at least one polyisocyanate. 15 2 - Polyurethanes according to claim 1 resulting from the
condensation of: a) a monomer of formula (1): 20(I) where R designates an alkyl group having 10 to 15
carbon atoms, b) a polyallcylene glycol, c) a polyisocyanate, and 25d) an aliphatic alcohol having
between 6 and 20 carbon atoms. 3 - Polyurethanes acgording to claim 1, resulting from the
condensation of: a) 1% to 29% by weight of at least one monomer of formula (I), 30b) 70% to 98% by

weight of at least oglje ﬁgl){gl%l@nswg%n (r)\]dat’L%g% lo/ﬂé quapgﬁé%ht of at least one

polyisocyanate whe e sum of ass percen ages |s 0%. 4 - Polyurethanes
according to claim Wbe®; tesdtingdfdhegeencanspasatniagesas 8@ by weight of at least one
monomer of formula (1), b) 86% to 94% by weight of at least one polyalkylene glycol, and c) 3% to 7%
by weight of at least one polyisocyanate where the sum of these mass percentages is equal to 100%.
105 - Polyurethhndohauettinges acsooditig tpreldvos caiths gegriscanttieepodyldryisaigogiydol is

preferentially polye I S ies between 2,000 g/mol
and 20,000 g/mol. g}y ggl%gr% Bry\% &bqjkgr?# r%lg)lg&;iny% g%%ﬁ%o%%r@é where the
polyisocyanate is 19 8686dn &4in tyewgighd abatismsy afeqhodyaikilighselnate the toluene
diisocyanate dimer§ ugne WQW& w‘gg{%n]ezg I%@8((;fl){grlr'sé&cyanate 1,6-hexane

I1socy

diisocyanate, isoph rone ||socy nate,”1,3-cyclohexane anate, 1,4-cyclohexane diisocyanate,

4,4' d||socyanatod|cymel‘%%ym%tﬁanbth3$ﬁemsm&r@r§ml§temxane a blend of

1-methyl-2,4-diisocyanatocyclohexane and 1- 20 methyl-2,6-diisocyanatocyclohexane, the biuret of
hexamethylene diisocyanate, the dimers of the biuret of hexamethylene diisocyanate, the trimers of

biuret of hexanfethyRiyeratiangarfaeqrairns®leny of hiclsuev@aros tMdws e dheppolytikylene glycol
Polyurethanes peeaidind {84y 08 RGRIRHAUGIGRMhVAf R UERAY BPNOEIGHALE which varies

between 2,000 g/mol and 20,000 g/mol.

6 - Polyurethanes according to any of the previdasns, where the polyisocyanate is
15 chosen from the group consisting of toluene diisoeye, the toluene diisocyanate
dimers, the toluene diisocyanate trimers, 1,4-batagiisocyanate, 1,6-hexane
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-
20  methyl-2,6-diisocyanatocyclohexane, the biuret e@xamethylene diisocyanate, the
dimers of the biuret of hexamethylene diisocyandtee trimers of biuret of

hexamethylene diisocyanate, and a blend of at teasbf these compounds.

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

25 has a formula (I) where R designates a group hal2ngarbon atoms.

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

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

RQ
30 OH
0]



25has a formula (I) where R designates a group having 12 carbon atoms. 8 - Polyurethanes according
to claim 1 or 2, resulting from the condensation of: a) 1 to 29% by weight of a monomer of formula (I):
30 20 where R designates an alkyl group having between 10 and 15 carbon atoms, b) 70% to
98% by weight of polyalkylene glycol, c) 1% to 29% by2@eight of a polyisocyanate, and d) 1% to
29% by weight of an aliphatic alcohol having between 6 and 20 carbon 5atoms, where the sum of

these mass percenta}g&s? B /]c%%zf%%g%%% QI@(I r%lﬂj ﬁwg"' ear%% ormula%glgéere lsurjflilgg from the

condensation of: y welig onom e5|gnates an
alkyl 10group havirlg) H@L%der%&’@wh&@ghﬂmblp@mﬁﬂsllene glgr 0% to 98% by weight of a

polyalkylene glycol 19 t@ Weef%@;{ %gcfgcﬁ% ﬁgg aé}%e and d) 1% to 29% by weight of

an aliphatic alcohol avmg be 5where the sum of these mass
percentages is equd) tH%0092920 bpnweatglEgoos mmﬁd&atma@h@in@betwﬁeménmmhé@rm@w any
of claims 1 to 9, - An agueous composition according to claim 10, also including water and a
20surfactant. 12- An aquéous composition according to claim 10 or 11, also including at least one
additive selected frarhereethrapre@isheiseg widsdiovidentages ened@Bhti-foaming agent, a pH
regulator, a coalescent agent and their blends. 25
9 - Polyurethanes according to claim 8, resultingh the condensation of:
a) 1% to 29% by weight of a monomer of formula @Where R designates an alkyl
10 group having between 12 and 15 carbon atoms,

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 maybetween 10 and 15 carbon

atoms,

15 where the sum of these mass percentages is eql@0%.
10 - An aqueous composition including a polyurethaocording to any of claims 1 to 9,

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

20 surfactant.

12 - An aqueous composition according to claim A01g also including at least one
additive selected from the group consisting ofacigie, a solvent, an anti-foaming

agent, a pH regulator, a coalescent agent andhlegids.

25
13 - An aqueous composition according to any ofcthens 10 to 12, containing:
1) 5% to 45% by weight of at least one polyuretharemating to any of the claims
1to 9,
2) 5% to 30% by weight of at least one surfactant,
30 3) 25% to 75% by weight of water, and

4) 0 to 5% by weight of at least one other additivesgn from the group consisting
of a biocide, a solvent, an anti-foaming agentHar@gulator, a coalescent agent
and their blends,

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



13 - An aqueous composition according to any of the claims 10 to 12, containing: 1) 5% to 45% by
weight of at least one polyurethane according to any of the claims 1 to 9, 2) 5% to 30% by weight of at
least one surfactant, 303) 25% to 75% by weight of water, and 4) 0 to 5% by weight of at least one
other additive chosen from the group consisting of a bigtide, a solvent, an anti-foaming agent, a pH
regulator, a coalescent agent and their blends, where the sum of these mass percentages is equal to

00%. 2 - f ion.includi .nQl h ' f laj 9
or an aqueous SRR oLt ot R e A el e Sl
selected from the grouprcansisting obapasitice lacqaeting araished lsaper Lo a0 nki3  adumdhie said

formulation and & de{efgen QMU 5 /35,81 RANEHIARE AES0IHINg 19 anY.aFibe dmsd) t
oy ey o G T Bt et

9 or an aqueous composition according to any n an aqueous
formulation, whepatihg, saicbfnelidafitomid aiidected ratetérggmlpatonsisting of a paint, a lacquer, a
varnish, aghaper coating, a cosmetic formulation and a detergent formulation. 16 - A method of
preparation of a polyurethane according to any of the claims 1 to 9, consisting of a condensation of its
various constitlénts.Use of a polyurethane according to any of ¢k@ms 1 to 9 or an agueous

composition according to any of the claims 10 totbd3hicken an aqueous formulation,
where the said formulation is selected from theugroonsisting of a paint, a lacquer, a
varnish, a paper coating, a cosmetic formulatiath adetergent formulation.

10
16 - A method of preparation of a polyurethane etiog to any of the claims 1 to 9,

consisting of a condensation of its various counetits.
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