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THICKENING AGENT FOR AQUEOUS SYSTEMS, FORMULATIONS
CONTAINING SAME AND USESTHEREOF

The present invention relates to novel associdhigkeners belonging to the category of
the HEUR (Hydrophobically modified Ethoxylated URates). These products
comprise an ethoxylated associative compound camgra carbon-based chain end and
at least one methyl and/or ethyl branching. Thesqme invention also relates to
intermediate formulations comprising such thickereand to the use of these compounds
as thickeners in final compositions, for exampl@peompositions.

Paints consist of fillers and pigments and at least organic polymer known as binder.
In addition to the fillers, the pigments and thedar, a paint composition also comprises
a solvent (which is water in the case of aqueowsse@lpaints), additives for the rheology,
additives for the stability (storage, formationtog film, UV) and other additives for
obtaining special properties. The behaviour angptbeerties of the paints depend on the
nature of their constituents, in particular of thieder, fillers and pigments and also
rheological additives. They generally comprise amemore thickener(s), the role of
which is to control the rheology of the composisarontaining it/them, both at the stage
of their manufacture and during their transportatitheir storage or during their
implementation. Given the diversity of the pradticanstraints at each of these stages, it
is advantageous for the formulator to have avadladl range of thickeners having
different rheological behaviours when they are ugsedhe final compositions. In
addition, these thickeners can confer additionaperties on the compositions, for
example on the paints, which contain them.

The following are distinguished among all the tleickrs for paints:

- natural cellulose-based thickeners, also knowrelslase ethers, of HEC type or
of HMHEC (Hydrophobically Modified HEC) type,

- acrylic thickeners of non-associative type, knows1 ASE (Alkali Swellable
Emulsions) and those of associative type, knowrHASE (Hydrophobically
modified Alkali Swellable Emulsions) and

- associative thickening polyurethanes of HEUR (Hpthabically modified
Ethoxylated URethane) type.

The thickening polyurethanes or HEUR result frome tbondensation between a
compound of poly(alkylene glycol) type, a polyisaogte and an associative compound

of alkyl, aryl or arylalkyl type consisting of a tigophobic end group.
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Coatex is the source of numerous research studiegamt thickeners. Furthermore,
Coatex markets the products of the Coapur® range,ekample the Coapur® XS
products, which are non-ionic thickening polyuretbs: providing rheological profiles
which vary between the newtonian type (low visgosit low shear gradient) and/or the
pseudoplastic type (high viscosity at low sheadgnat).

The document US 5594087 describes polyurethaned asethickening agents for
aqueous paint formulations, the rheological pro@ifewhich is balanced at low shear
gradient and at high shear gradient.

The document US 2007 293625 describes the preparafi polyurethane thickening
agents for aqueous compositions with an effectiatvashear gradient.

The inventors have developed a novel thickeninguyethane which makes it possible
to very notably increase the viscosity at a higbastgradient and to thus confer, on the
composition containing it, a good dynamic behavjidhat is to say a high viscosity at a
high shear gradient, while maintaining a very gqmgmentary compatibility. This
thickener can be classified in the category ofttiiekeners of newtonian or “ICI builder”
type.

A thickener of “ICI builder” type can be defined agproduct which leads to an increase
in the ICI viscosity when its dosage within thergaiomposition is increased.

This novel thickener can, for example, be usedealama paint composition where it is
necessary to have a high viscosity at a high stpeattient (for example a satin or gloss
paint comprising a high latex content).

It can also be used in combination with a thickeo&rpseudoplastic type. Such a
combination thus makes it possible to obtain a amitipn having a good dynamic
behaviour related to the presence of the newtathi@kener and a good static behaviour
related to the presence of the thickener of psdadbp type.

Such a thickener can be formulated in the aguebasepand, as a result of its specific
structure, it makes possible thickening of thelfo@mposition without requiring specific
equipment or high shear energy.

This novel thickener has, at the chain ends, pbtyetlated hydrophobic groups of
formula (1):

CH, CH,
| |

(CH,), (CH,),
CH3—(CH,)— CH—(CH,)— CH— (CH,)-+ (OE)— OH

r U]
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in which:

- x and y represent, independently of one another,1,

- P, d, S and r are integers at least one of wisiclon zero,

- 5<p+x+q+2r+yr+rs<1land

- n represents an integer or a decimal numbeiingbyetween 20 and 40.
The document WO 2011/104599 (Coatex) describeslagganodifying polymers for
aqueous systems, in particular paint formulatiorise thickeners described, of acrylic
thickener type, can in particular comprise ethylykde (EA), methacrylic acid (MAA)
and polymerizable monomer units of formula:

R-(AOm - (BO)n - R’

in which:

- R designates a polymerizable unsaturated grougxample methacrylate,

- A and B designate alkyl groups which are differéim one another and
which have from 2 to 4 carbon atoms, for exampleylehe oxide and
propylene oxide,

- mand n are integers of less than 150 at leasbbwhich is non zero and

- R’ consists of at least one group of the followiagmula:

CHz — (CHb)p — CH(-CH) — (CHp)q —
in which

* p and g designate integers at least one of whinbnszero and

e 5<p+Qq<13
Such acrylic polymers have a different rheologalfile from that of the thickeners of
the present invention. Namely, they come within ¢lagegory of acrylic thickeners of
pseudoplastic type (high viscosity at low sheadgnat).
The document CA 2,129,932 (Bayer), for its parsadées polyurethanes for thickening
aqueous systems, these polyurethanes consistiragcolfiol of formula RO-AyH in
which R, represents an aliphatic alcohol with from 16 taca@on atoms.

DEFINITIONS
In the description of the present invention, themté'HEUR” is an acronym for

“Hydrophobically modified Ethoxylated URethane”.
In the description of the present invention, unledserwise indicated, the percentages

expressed represent percentages by weight andxpreseed with respect to the total
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weight of the reference element. For example, wheis indicated that a polymer
comprises 10% of a monomer or of a reactant, iunslerstood that the polymer
comprises 10% by weight of this monomer or reactaith respect to the total weight of
this polymer.

In the description of the present invention, thpregsion “at least one” designates one or
more compound(s) (for example one or more polyetladed alcohol compound(s), one
or more polyol(s), one or more polyisocyanate(sh¢ch as a mixture of from 2 to
5 compounds.

“Alkyl” is understood to mean a linear or branch®&gH,«.; group, where x varies from 1
to 30, preferably from 10 to 30, indeed even frdrtd 28.

“Formulation” is understood to mean the thickenintgrmediate entity comprising the
polyurethane agent according to the invention fdateal in order to be easier to use in
the final composition to be thickened. For examfile, thickening agent according to the
invention can be formulated in the presence of watel of surfactants in order to be
more easily flowable/pourable and easier to incaf@o in the composition to be
thickened at room temperature. The viscosity offtmmulation before its incorporation
in the final aqueous composition is, for exampdssithan 10,000 mPa.s at 25°C and at
100 revolutions per minute.

“Composition” is understood to mean the final gntid be thickened or the thickened
final entity comprising the polyurethane agent adow to the invention optionally
formulated in the presence, for example, of water af surface-active agents, and also
all of its constituents, the list of which depermufsthe final application. For example, the
final composition comprises inorganic pigments bimdlers, if it is a paint composition.

DETAILED DESCRIPTION OF THE INVENTION
The polyurethanes of the present invention are&kémers for aqueous compositions, for

example aqueous paint compositions. They makessipke to obtain high viscosities at
a high shear gradient and to thus confer, on thgpositions, a good dynamic behaviour.
These thickening polyurethanes can be categorimethe category of thickeners of
newtonian or “ICI builder” type.

Some paint compositions, for example satin or glpasmts, which comprise few

pigments (in comparison with a matt paint, for epéanand a lot of latex, must have the

highest possible viscosity at a high shear gradigmi is known as Cone Plan viscosity
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or ICI viscosity, denoted ;u(mPa.s). The thickening polyurethane of the presen
invention is entirely suited to aqueous composgiohthis type.

The thickening polyurethane of the present inventan also be used in combination
with a thickener of pseudoplastic type. Such a doatlon thus makes it possible to

obtain a composition having a good dynamic behavielated to the presence of the
newtonian thickener and a good static behavioated|to the presence of the thickener
of pseudoplastic type.

This novel thickener has, at the chain ends, hyurbj groups of bicycloheptenyl type

which are optionally polyalkoxylated.

HEUR thickener

An object of the present invention relates to akner belonging to the category of the

HEUR (Hydrophobically modified Ethoxylated URethapelt concerns a non-ionic
associative thickening polymer for agueous comurst

The thickening polyurethanes or HEUR of the presavention result from the reaction
between a reactant which confers the associati@itg which consists of an end
hydrophobic group, a compound of polyol (for exaenpbly(alkylene glycol)) type and a
polyisocyanate. In the context of the present itieen the terms “reaction”,
“condensation” and “polycondensation” are used \egjantly.

More specifically, it concerns a water-soluble kieigsing polyurethane resulting from the
condensation:

a) of at least one polyethoxylated alcohol of folem(l):

CH, CH,
| |
(CH,), (CH,),

CHy—(CH, )~ CH—(CH,)— CH—(CH,)+(OE);:—OH
' (1

in which:

x and y represent, independently of one another,1,
- p,Qq, s andr are integers at least one of wisicion zero,

- 5<p+x+q+2r+yr+rs<1land

n represents an integer or a decimal number nvgdyetween 20 and 40,
b) of at least one poly(alkylene glycol) and

c) of at least one polyisocyanate.
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It is these novel polyurethanes which make it gmssifor example, to thicken a paint
composition at a high shear gradient (measurenfehedClI viscosity, for example).
The polyurethane according to the present inventomprises, as constituent a), a
compound of formula (I). Such a compound is knownthe context of the present
invention, as “ethoxylated associative compound prasing a carbon-based chain end
and at least one methyl and/or ethyl branching”.
The compounds of formula (I) comprise:
- a polyethoxylated chain, itself consisting of fr@® to 40 ethoxylated units, for
example of from 25 to 35 units,
- a carbon-based chain end comprising from 8 to YBocaatoms, for example
12 carbon atoms and
- atleast one -Cklor -CH-CHj3 branching.
In the formula (), the carbon-based chain comgrisem 8 to 14 carbon atoms, for
example 8, 9, 10, 11, 12, 13 or 14 carbon atoms.
This carbon-based chain can comprise a branchinpigd case, r takes the value of zero.
It can also comprise several branches, that iayf@ee or more r unit(s). The branchings
can be of methyl (-CkJ and/or ethyl (-CkHCHz) type.
For the purposes of information, it is specifiedtthn the formula “5 <p + x +q + 2r +
yr+rs<11™
“yr’ means that the values y and r are multipliegether,
“rs” means that values y and r are multiplied tbgetand
“2r means that the value of r is doubled.
The water-soluble thickening polyurethane can tesam the condensation of one or
more polyethoxylated alcohol(s) of formula ().
According to one embodiment of the present inventihe polyurethane consists of
several polyethoxylated alcohols of formula (1).cAoding to another embodiment, said
polyurethane consists of just one polyethoxylatedrel of formula (1).
According to one embodiment of the present inventibe polyethoxylated alcohol has a

formula (Il) :

o
(|CH2)X
CHy—(CH,)s— CH— (CH,)~(OE)- OH

(I

in which:
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- Xrepresents O or 1,
- pand g are integers at least one of which is =00,z
- 5<p+x+g<lland
- nrepresents an integer or a decimal number vatyétngeen 20 and 40.
According to this embodiment, the compounds of iden{ll) comprise:
- a polyethoxylated chain, itself consisting of fr@® to 40 ethoxylated units, for
example of from 25 to 35 units,
- a carbon-based chain end comprising from 8 to YBocaatoms, for example
12 carbon atoms and
- asingle -CH or -CH,-CHjz branching.
According to another embodiment of the presentntive, the polyethoxylated alcohol
has the formula (I11) :

cH,
CHz—(CH,)-— CH—(CH,)—(OE)-OH

(11)

in which:

- pand g are integers at least one of which is o0,z

- p+g=9and

- nrepresents an integer or a decimal number vatyétnggeen 20 and 40.
According to this embodiment, the compounds of fden(lIl) comprise:

- a polyethoxylated chain, itself consisting of fr@® to 40 ethoxylated units, for

example of from 25 to 35 units,
- a carbon-based chain end comprising from 8 to YBocaatoms, for example
12 carbon atoms and

- asingle -CH branching (methyl branching).
Furthermore, the polyurethane comprises, as caestit), a poly(alkylene glycol).
“Poly(alkylene glycol)” is understood to mean aywoér of an alkylene glycol derived
from an olefin oxide. The poly(alkylene glycol) ahs of the constituent b) according to
the present invention include a proportion of ethgloxy groups, a proportion of
propyleneoxy groups and/or a portion of butylenegryups. The poly(alkylene glycol)
chains according to the present invention can, éeample, comprise a dominant
proportion of ethyleneoxy groups in combination hwia secondary proportion of
propyleneoxy groups. Specific examples of alkyleglgcol polymers comprise:
poly(alkylene glycol)s with an average molecularigh¢ of 1,000 g/mol, 4,000 g/mol,
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6,000 g/mol and 10,000 g/mol; polyethylene-polygtepe glycols with a percentage of
ethylene oxide of between 20% and 80% by weightaapdrcentage of propylene oxide
of between 20% and 80% by weight.
According to one aspect of the present inventitwe, polyurethanes result from the
condensation in particular of a poly(alkylene glyowshich is poly(ethylene glycol). It
can, for example, be a poly(ethylene glycol), thaoular mass of which varies between
2,000 g/mol and 20,000 g/mol, for example betwegd0®@ g/mol and 15,000 g/mol
(limits included). Mention may be made, by way rémple, of poly(ethylene glycol) (or
PEG) with a molecular mass varying between 10,0@@band 12,000 g/mol (limits
included).
Furthermore, the polyurethane comprises, as caestitc), at least one polyisocyanate.
“Polyisocyanate” is understood to mean a compounuchv comprises at least
2 isocyanate —N=C=0 functional groups.
According to one aspect of the present inventitve, polyurethanes result from the
condensation in particular of a polyisocyanate Whecchosen in the group consisting of
toluene diisocyanate, toluene diisocyanate dimdodyene diisocyanate trimers,
1,4-butane diisocyanate, 1,6-hexane diisocyanatspphobrone diisocyanate,
1,3-cyclohexane diisocyanate, 1,4-cyclohexane clyzoate,
4,4’-diisocyanatodicyclohexylmethane, 1-methyl-8jkocyanatocyclohexane,
diphenylmethylene diisocyanate (MDI), for exampl&-MDI, 2,4’-MDI, 4,4’-MDI or
their mixtures, dibenzyl diisocyanate, a mixture of
1-methyl-2,4-diisocyanatocyclohexane and  1-meth§ldlisocyanatocyclohexane,
hexamethylene diisocyanate biuret, hexamethylensoajanate biuret dimers,
hexamethylene diisocyanate biuret trimers and aturexof at least two of these
compounds.
According to one aspect of the invention, said pddyhane results from the
condensation of:

a) from 1% to 29% by weight of at least one compouhdoanula (1), (II) and/or

(1,

b) from 70% to 98% by weight of at least one poly(&kye glycol) and

c) from 1% to 29% by weight of at least one polyisowia
the sum of these mass percentages being equad%.10
According to another aspect of the invention, spalyurethane results from the

condensation of:
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a) from 3% to 10% by weight of at least one coomabof formula (1), (I) and/or

(1),

b) from 80% to 94% by weight of at least one poly(&kye glycol) and

c) from 3% to 10% by weight of at least one polyisoata
the sum of these mass percentages being equad%.10
According to one embodiment, the present inventabates to a water-soluble thickening
polyurethane resulting exclusively from the condgios of the following 3 constituents:

a) a polyethoxylated alcohol of formula (1):
CH, CH,

| |
(CH), (CH,),
CHz—(CH, )~ CH— (CH,)—{CH— (CH,)1-(OE);— OH

' {)
in which:
- x and y represent, independently of one another, 1,
- p, g, s and r are integers at least one of wisicion zero,
-5<p+x+q+2r+yr+rs<11and
- n represents an integer or a decimal numbeinguyetween 20
and 40,
b) a poly(alkylene glycol) and
c) a polyisocyanate.
The manufacture of the polyurethanes, which bekonthe family of the thickeners of
HEUR type, is known to the person skilled in the ho may refer to the teaching of
the documents cited above in the technological dpackad of the present invention.
Another object of the present invention also reldtea method for the preparation of a
polyurethane as described above, said method togsief a condensation of its

different constituents.

Formulation of the HEUR thickener

The polyurethane according to the invention carnfdmmulated or coformulated with
other constituents or components.

Thus, the present invention also relates to an @aaudormulation comprising a
polyurethane according to the invention, as desdréibove.

This aqueous thickening formulation is intended ke incorporated in a final

composition, for example a paint, a paper coatoligur or a detergent composition.
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The polyurethane according to the invention canct®rmulated in the presence of
water.
According to one embodiment, said aqueous formanaaccording to the invention
consists of:

1) from 5% to 50% by weight of at least one polyuraethaaccording to the

invention, as described above, and

2) from 50% to 95% by weight of water,
the sum of these mass percentages being equad%.10
According to another embodiment, said aqueous fatiom according to the invention
consists of:

1) from 5% to 25% by weight of at least one polyurathaaccording to the

invention, as described above, and

2) from 75% to 95% by weight of water,
the sum of these mass percentages being equad?.10
The polyurethane according to the invention cancb&rmulated in water, in the
presence of at least one surface-active agent.slinfiace-active agent makes it possible
to formulate the thickener in the form of a lesscous aqueous liquid solution which can
thus be more easily used by the formulator.
Thus, according to one embodiment of the presemnition, said aqueous formulation
comprises a polyurethane, as described above, &sul veater and at least one
surface-active agent.
“Surfactant” or “surface-active agent” is understdo mean a molecule or a polymer
consisting of at least a hydrophilic part and dkeast a hydrophobic part.
The surface-active agent used in the context ofrthention can be different in nature;
for example, it can be anionic or non-ionic.
This surfactant can be selected from the categaféasnic surfactants (in this case,
preferably anionic surfactants) and/or non-ionicfettants and/or mixed surfactants
(comprising, in the same molecule, a non-ionic andnic structure). The preferred
surfactant is composed of at least one surfaceectjent selected in the category of
non-ionic surface-active agents, optionally in gresence of an anionic surface-active
agent.
Mention may be made, among the suitable anionitasewactive agents, of sodium,
lithium, potassium, ammonium or magnesium saltsvddrfrom alkyl ether sulphates

with alkyl(s) varying from @ to G, in linear, iso, oxo, geminal, cyclic or aromatic
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configuration, or from & alkyl sulphates, from alkyl phosphate esters omfrdialkyl
sulfosuccinates. The anionic surface-active agargspreferably used with at least one
non-ionic surface-active agent.
Mention may be made, as examples of mixed surfatteeaagents, of alkoxylated
alkylphenol sulfonates. The non-ionic surface-actagents can be used alone or in
combination with an anionic surface-active agenenibn may be made, as preferred
examples of suitable non-ionic surface-active agjenft ethoxylated (2 to 15 OE}Cig
alcohols, ethoxylated (2 to 40 OE)-Cis Guerbet alcohols, ethoxylated (2 to 40 OE)
single-branched {5-C;5 alcohols, Gg sorbitol esters, ethoxylated (2 to 20 OE units)
sorbitol esters, ethoxylated (less than 15 OEC( acids, ethoxylated (30 to 40 OE)
castor oil, ethoxylated (7 to 60 OE) hydrogenatedtar oil, esters such as glycerol
palmitate, glycerol stearate, ethylene glycol stegr diethylene glycol stearate,
propylene glycol stearate, polyethylene glycol 2arate and ethoxylated (2 to 15 OE)
C,g esters. The hydrophobic chains can corresponidiéar, iso, oxo, cyclic or aromatic
structures.
According to one embodiment, the formulation corsgsi at least one non-ionic
surface-active agent optionally combined with aisteone anionic surface-active agent,
at a total content by weight ranging from 0.1% @%44by weight, for example from 5%
to 20% by weight or from 10% to 17% by weight. hist case, the ratio by weight
between the two surface-active agents can, for pkeamary between 25/75 and 75/25.
According to one embodiment of the present inventtbe polyurethane of the present
invention is formulated in the presence of morentlio surface-active agents, for
example three or four surface-active agents.
According to one embodiment, said aqueous formardaaccording to the invention
consists of:

1) from 2% to 50% by weight of at least one polyla@e according to the invention,

as described above, preferably from 5% to 30% hyghte

2) from 0.1% to 40% by weight of at least one stefactive agent, preferably from

5% to 30% by weight and

3) from 10% to 93% by weight of water, preferabiymh 40% to 85% by weight,
the sum of these mass percentages being equad?.10
The polyurethane according to the invention canfdrenulated in a water-miscible
solvent. The main reason for the addition of arapig cosolvent is to lower the viscosity

of this polyurethane in the water, in order to litatie the handling. The polyurethane is,



10

15

20

25

30

12

for example, formulated with one or more polar sol{s) belonging in particular to the
group consisting of water, methanol, ethanol, pn@haisopropanol, butanols, acetone,
tetrahydrofuran or their mixtures.
Two specific examples of water-miscible organio/eals are:

- diethylene glycol monobutyl ether (also known undbee name of Butyl

Carbito™) or ethylene or propylene glycol ether and

- butylene glycol ether.
The viscosity of the polyurethane as it is, befbis incorporated in a paint composition,
for example, is advantageously less than 10,000sr#®&5°C and at 100 revolutions per
minute, so that it is easier to pour from the geracontainer and more rapidly
incorporated in the composition to be thickenetbam temperature. The water-miscible
solvent chosen for such commercial compositions basdate, exclusively been an
organic solvent.
The polyurethane according to the invention cancb&rmulated in water, in the
presence of a coalescent agent. Equivalently tol\eest, the coalescent agent makes it
possible to formulate the thickener in the formadkss viscous aqueous liquid solution
which can thus be more easily used by the formulato
According to one embodiment, said aqueous formanaaccording to the invention
consists of:

1) from 5% to 50% by weight of at least one polyla@e according to the invention,

as described above,

2) from 5% to 30% by weight of at least one solamd/or coalescent agent and

3) from 20% to 75% by weight of water,
the sum of these mass percentages being equad%.10
According to one aspect of the invention, the agadormulation further comprises at
least one additive selected in the group consistiga biocide, a solvent, an
anti-foaming agent, a pH regulator, a coalesceaha@n encapsulating agent and their
mixtures.
“Biocide” is understood to mean a chemical substaimtended to destroy, repel or
render inoffensive harmful organisms, to preveetdhtion thereof or to combat them in
any other way, by chemical or biological action.
“Anti-foaming agent” is understood to mean a sufbstaor a formulation intended to
destroy air bubbles within a homogeneous or he&regus liquid medium (or at its

surface) or to prevent their formation.
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“pH regulator” or “pH-regulating agent” is understbto mean a chemical compound
which makes it possible to adjust the pH to theeetgd value. For example, the
pH-regulating agent can increase the pH; this & dhse with bases, such as NaOH.
Alternatively, the pH-regulating agent can decraasepH; this is the case with acids.
“Coalescent agent” is understood to mean an agsetl un paints which makes it
possible to lower the paint Minimum Film Formatidremperature (MFFT) to a
temperature suited to the application conditionsirdd (for example an MFFT of 5°C
for an external application). Mention may be maake,examples of coalescent agents
according to the invention, of propylene glycol, tyu glycol,
2,2,4-trimethyl-1,3-pentanediol monoisobutyrate @;2,4-trimethyl-1,3-pentanediol
diisobutyrate, 2,2,4-trimethyl-1,3-pentanediol misebutyrate, glycol ether derivatives
of Dowanol® type.
“Encapsulating agent” is understood to mean an tagdrch creates a hydrophobic
environment, for example a solvation cage. Mentioay in particular be made, as
encapsulating agent, of cyclodextrin.
According to one embodiment, said aqueous formardaaccording to the invention
consists of:

1) from 2% to 50% by weight of at least one polyla@e according to the invention,

as described above, preferably from 2% to 30% hyghte

2) from 0.1% to 40% by weight of at least one stefactive agent, preferably from

5% to 30% by weight,

3) from 10% to 93% by weight of water, preferalylymh 40% to 85% by weight and

4) from 0% to 5% by weight of at least one otheditaee chosen in the group

consisting of a biocide, a solvent, an anti-foamaggnt, a pH regulator, a coalescent

agent, an encapsulating agent and their mixtunefemably from 0.5% to 4% by

weight,

the sum of these mass percentages being equad?.10

Final agueous composition and uses of the polyurethane

An object of the present invention is an agueouspmsition comprising a polyurethane
according to the invention or an aqueous thickerfiogmulation according to the

invention, said final aqueous composition beinge&eld in the group consisting of a
paint, a putty, a thick coating, a waterproof aogtia lacquer, a varnish, an ink, a slurry,

a paper coating colour, a cosmetic formulation ani@tergent formulation.
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Said composition is thickened using a polyurethaman aqueous thickening formulation
according to the invention.
Furthermore, the present invention also relataba@ause of a polyurethane according to
the invention or of an aqueous formulation accaydim the invention for thickening an
agueous composition, said aqueous composition Isalegted in the group consisting of
a lacquer, a varnish, a paint, a putty, a thicktinga a waterproof coating, an ink, a
slurry, a paper coating colour, a cosmetic commsand a detergent composition.
According to one embodiment, the aqueous compasito be thickened is of the
following types: gloss paint, semi-gloss paint,jrsgiaint or all other paints with a low
Pigment Volume Concentration (PVC).
The “pigment volume concentration” is defined bg tbllowing formula:
PVC (%) =100 x V/ (Vi+Vy)

with V¢ which represents the volume of the mineral fillensl

\, which represents the volume of binders in thetfaimulation.
According to another embodiment, the aqueous coitipodo be thickened is of the
following type: paint comprising a medium or highgfent Volume Concentration
(PVC), varying between egg-shell paint and matnain this case, the thickening
polyurethane of the present invention can be coatbinith another thickener having a
pseudoplastic profile.
According to an embodiment of the present inventsaid polyurethane or said aqueous
polyurethane formulation is used as a levellingnagé said aqueous composition. The
polyurethane according to the invention makes gspue, for example, to increase the
levelling value of the paint which contains it, tli®to say the self-smoothing ability of
the paint during the application. This value cam,dxample, be measured on a contrast
chart Leneta, ASTM D4062 standard, “flow & levedjin
According to one aspect of the present inventibe, dqueous composition comprises
from 0.02% to 5% by weight of active ingredientsafd thickener.
According to another aspect of the present inventike aqueous formulation comprises
from 0.05% to 2% by weight of active ingredientsaid thickener.
“Weight of active ingredient” is understood to metre dry weight of polyurethane
according to the invention, independently of theoonulation ingredients.
According to yet another aspect of the presentntwes, the aqueous composition

comprises at least one mineral filler selected he group consisting of calcium
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carbonate, kaolin, talc and silicate and/or attlease pigment selected in the group
consisting of titanium dioxide, iron oxide and zinc

According to one aspect of the invention, the agseoomposition is a paint and
comprises at least one dispersing agent, at le&stoneral pigment or filler, at least one
binder, at least one biocide, at least one anthfng agent and optionally one
surface-active agent, a surface agent and/or @suait agent, a solvent.

The examples which follow make possible a bettedesstanding of the present

invention, without limiting the scope thereof.

EXAMPLES

The viscosity of the test formulations or of thenpacompositions is determined at
different rate gradients:

- at a low rate gradient: the Brookfield viscos{®k), which is measured using a
RVT-type Brookfield viscometer, in the unstirreddk, at a temperature of 25°C and at
two rotational speeds of 10 and 100 revolutionsmpieute with the appropriate spindle.
Reading is carried out after rotating for one m@nuifTwo Brookfield viscosity
measurements, respectively denotgddand skioo (MPa.s), are thus obtained,

- at a medium rate gradient, the Stormer viscodignoted g (Krebs units or k) and

- at a high rate gradient: the Cone Plan viscasitfC| viscosity, denoted,|{mPa.s).

Example 1

This example illustrates the use of a thickenepating to the invention in a solvent-free
agueous satin paint formulation, the compositiowlich is given in Table 1 below.

It illustrates the thickening power of a polyurathaaccording to the invention (tests 1-3
and 2-3), using a compound of formula (lll). At teame time, this example also
illustrates polyurethanes outside the inventiostgtel-1 and 2-1) and a HASE acrylic

thickener outside the invention (tests 1-2 and.2-2)

Tests 1-1 and 2-1 (outside the invention)

Said polyurethane results from the condensatiorexgfyessed as percentage by weight
with respect to the total weight of the polyurethan
- 18.6% by weight of an alcohol of formula &HCH,)11-(OE)z-OH,
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- 77.5% by weight of PEG 10 000 and
- 3.9% by weight of isophorone diisocyanate (IPDI).

Tests 1-2 and 2-2 (outside the invention)

These tests use an HASE acrylic thickener congistiin expressed as percentage by
weight with respect to the total weight of the caupd:
- 35.1% by weight of methacrylic acid,
- 52.8% by weight of ethyl acrylate and
- 12.1% by weight of a monomer which is the methateylof oxo-C12-(Ok),
that is to say a methacrylate monomer comprisin@tB§lene oxide units and a
hydrophobic chain end of GH- (CH), — CH(-CH) — (CH)q type with
p+qg=09.
Such a thickener corresponds to a compound as ilbedcrin the document
WO 2011/104599.

Tests 1-3 and 2-3 (according to the invention)

Said polyurethane results from the condensatiorexgfyessed as percentage by weight
with respect to the total weight of the polyurethan
- 21.9% by weight of a compound of formula (111):

CHs - (CHy)p - CH(CH) - (CHy)q - (OE)L - OH  (1IT)
in which:

-p+q=9,

- nis equal to 30,

- 74.5% by weight of PEG 10 000 and

- 3.6% by weight of isophorone diisocyanate (IPDI).
The polyurethanes are formulated in water in thes@nce of a surface-active agent
which is a @-Cyo fraction of an alkoxylated fatty alcohol (SimulgolOX1008). The
PU/surfactant/water ratios are 20/5/75.
All the results have been combined in Tables 2Zhdlow.
For each of the tests, th@b, Mskioo, K (in MPa.s) and 4u(in Krebs units measured with
the standard module) viscosities were determinedrding to the methods described

above at T =0 and at T = 24 h at room temperature.



17

Constituent of the paint ( Weight (g
Watel 99.45
Dispersant (Coadis® BR 3.9
Biocide (Acticide® MBS 1.3
Anti-foaming ager (Airex® 901W' 1.31
NH,OH (28% 0.5
TiO, (RHD2) 122.2
CaCGC; (Omyacoat® 8500( 84.5
Bindel (Acronal 290D 27C.6
Monapropylene glyco 6.5
Texanol 6.5
Anti-foaming ager (Tego® 825 0.65

. . Series 1: 28.6
PU thickener (according to the tests) Series 2: variable (see Table 3)
Watel g.sp for 650 gin total

Tablel
Tes 11 | Tes1-2 Tes 1-3
| Olnv Olnv INV
Dose (%by weight/total formul) 0.88
MBKkac 2,13¢ 66,00C 1,59C
T=0 MBk10c 1,16C 16,68C 83E
Us 86 >141 78
Hy 1.6 2.9 1.6
MBKkac 2,32C 74,70C 1,72C
T-24h MBk10c 1,29¢ 18,60C 94¢
Hs 89 >141 81
i 1.6 2.95 1.6
Table2
Tes2-1 | Tes2-1 | Tes2-2 | Tes2-3
Olnv Oinv Qinv INV
Dose % by weight/total formul 144 1.24 0.50¢€ 1.44
MBkic 3,03C 3,04C 24,20C 2,19C
T=0 MBk10c 1,70€ 1,67¢ 6,24C 1,23C
Us 96 96 127 88
My 34 2.8 1.6 2.8
MBKk1c 3,58C 3,56C 29,25(C 2,55C
T_.24h MBk10c 2,09C 2,06C 7,49¢ 1,44¢
Hs 10z 101 13E 92
My 34 2.8 1.6 2.8
Table3

Olnv: Outside the Invention
INV: According to the INVention

The polyurethane according to the present inver(tiests 1-3 and 2-3) has a rheological

profile of newtonian type: low viscosity at low stiegradient.
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By comparison of the results presented of testafe32-3 (according to the invention), a
significantly improved thickening at a high rateadient (i) is observed in the paint
formulation, whereas the Brookfield and Stormercosties are changed more
moderately; this is characteristic of a newtonihitkener, “ICI builder” type, which
makes possible selective increase in the ICI visgas a function of the dose.

The polyurethane of the present invention thusrsff@ good compromise between
newtonian behaviour (which makes it possible tcawbtow viscosities at a low shear
gradient and at a medium shear gradient) and “l@der” characteristic, which makes
possible a selective increase in the ICI viscoasya function of the dose used. The
formulator can thus adjust the dose of thickeneraatunction of the rheological
behaviour desired at a high shear gradient.

The polyurethane outside the invention of test irdkes it possible to obtain a
thickening at a high rate gradient ) which is identical to that obtained with the
polyurethane according to the invention of test N8vertheless, it is observed that the
Brookfield and Stormer viscosities obtained witk gholyurethane outside the invention
of test 1-1 are overall higher than those obtawwéhl the polyurethane according to the
invention of test 1-3 at an identical dose (0.889oweight, with respect to the total
weight of the composition).

The polyurethane of tests 1-1 and 2-1 generatdéSlariscosity which can be modulated
as a function of the dose added to the formulaitig coupled to excessively high
viscosities at low and at medium rate gradients ptofile of this polyurethane is not
sufficiently newtonian.

As regards test 2-1a, the polyurethane dose istdjun order to obtain an ICI viscosity
identical to that of test 2-3 and thus to be ableampare the viscosities at low and
medium rate gradients. It is observed that theogities obtained at low and medium

shear gradients remain too high.
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CLAIMS

1 A water-soluble thickening polyurethane resultirani the condensation:

a) of at least one polyethoxylated alcohol of forml)a

in which:

CH,
|
(CH,),

CH,
|
(CH,),

CHy—(CH, )~ CH—(CH, )~ CH—(CH,)-1(OE)— OH

r

- xandy represent, independently of one another,1Q

- p,q,sandrare integers at least one of whicloiszero,

- 5<p+x+q+2r+yr+rs<1land

(1)

- nrepresents an integer or a decimal number vah@tgeen 20 and 40,

b) of at least one poly(alkylene glycol) and

c) of at least one polyisocyanate.

2. The polyurethane according to claim 1, in which ploéyethoxylated alcohol has
a formula (11):

i

(CH,),

in which:

|
CHz—(CH,)=—CH—(CH,)—(OE)- OH

X represents O or 1,

(I

- pand g are integers at least one of which is @00, z

- 5<p+x+g<1land

- nrepresents an integer or a decimal number valy@tgeen 20 and 40.

3. The polyurethane according to claim 1 or 2, in \white polyethoxylated alcohol

has a formula (l):

in which:

CH

|
CHz—(CH,);—CH—

3

(CH,);-(OE),-OH

(1)
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- pand g are integers at least one of which is @00, z
- p+g=9and
- nrepresents an integer or a decimal number vahy@tgeen 20 and 40.

4, The polyurethane according to any one of the piegedaims, resulting from the
condensation of:
a) from 1% to 29% by weight of at least one compouhébomula (1), (I) and/or
(1,
b) from 70% to 98% by weight of at least one poly(&ke glycol) and
c) from 1% to 29% by weight of at least one polyisowia,
the sum of these mass percentages being equad?.10

5. The polyurethane according to any one of the piiagedlaims, according to
which the poly(alkylene glycol) is a poly(ethyleglycol) the molecular mass of which
varies between 2,000 g/mol and 20,000 g/mol.

6. An aqueous formulation comprising a polyurethaneoeding to any one of
claims 1 to 5.
7. The aqueous formulation according to claim 6, fartbomprising water and at

least one surface-active agent.

8. The aqueous formulation according to claim 6 ofurther comprising at least
one additive selected in the group consisting dficcide, a solvent, an anti-foaming

agent, a pH regulator, a coalescent agent, an suleding agent and their mixtures.

9. The aqueous formulation according to any one ofd& to 8, consisting of:
1) from 2% to 50% by weight of at least one polyurethaccording to any one of
claims 1 to 5,
2) from 0.1% to 40% by weight of at least one surfactve agent,
3) from 10% to 93% by weight of water and
4) from 0% to 5% by weight of at least one other additchosen in the group
consisting of a biocide, a solvent, an anti-foamamgent, a pH regulator, a

coalescent agent, an encapsulating agent andhtibdiires,
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the sum of these mass percentages being equad%.10

10. A use of a polyurethane according to any one ahdal to 5 or of an agqueous
formulation according to any one of claims 6 tad®thicken an aqueous compaosition,
said aqueous composition being selected in thepgrousisting of a lacquer, a varnish, a
paint, a putty, a thick coating, a waterproof cogtian ink, a slurry, a paper coating
colour, a cosmetic composition and a detergent ositipn.

11. The use according to claim 10, of a polyurethanef@n aqueous formulation as

a levelling agent of said aqueous composition.



