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A Paint Composition

The present 1nvention relates to a paint composition,

particularly to an agueous palnt composition.

Paint compositions may be used to coat wvarious surfaces

and for wvarious reasons such as protection and/or

decoration. As a result the surface 1s covered with a

dried layer which often 1s referred to as a paint layer,

but more correctly referred to as coating layer. Palnt
compositions may be broadly considered as comprising three

1ngredients: a binder, a solvent and a pigment. The

binder, 1n general terms, 1s a film forming component

p—

which, together with the solvent, forms the vehicle for

gr—

delivery of the pigment to a chosen substrate. It 1s

gr—

universally accepted 1n the art that the choice of binder

in a palnt, as with many other coating compositions can

yp— yp—

determine many of the properties of the paint.

Decorative paints, may be solvent based or water-based; 1n

thlis latter case, water-based silane and silicon emulsions

are used to protect outdoor surfaces such as concrete or

facades from raln water and atmospheric damage. Paints

yp—

that are used for these purposes 1nclude long lasting

water repellent paints, dirt repellent pailints, antili-

g—

graffiti paints and the like.

gr—

Anti-corrosion paints are wused 1n a wide varilety of

applications to protect the substrates from corrosion.
One such paint 1s a so called shop primer. A shop primer
Or pre-construction primer 1s usually administered as a

g—

thin layer of protective coating to a substrate. For

example, hot rolled steel for the heavy steel construction
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industry (such as the ship building industry) 1s generally

blasted on—-line using automated procedures and 1mmediately

gr—

coated with a thin layer of shop primer.

An e

"ective shop primer should possess the following

qualilties:

p—

Have an adeqgquate shelf life and pot 1life;

Be easily sprayable, particularly in thin layers;

Be physically dry to handle at the end of the

spraylng procedure;

Offer good corrosion protection to the substrate;

Offer good mechanical resistance;

Not interfere with the welding and cutting

operations which the substrate may be subject to;

gr—

Withstand the heat and stress of the welding and

cuttlng operations that the substrate may Dbe
subject to;
Not introduce health hazards during welding

g—

operations such as the release o0of noxious fumes

etC.

Offer compatability to further coatings which may

gr—

be applied on top thereof, referred to as

“overcoatability”.

g—

One type of binder known 1n the art 1s a silicate type

binder. For example, EP-A-346365 discloses a paint

composition comprising a Silicate Dbased Dbinder, but

gr—

requires the use of volatile solvents. Generally, from an

gr—

environmental perspective, the use of volatile solvents 1n

praint compositions should be avoided.

EP-A-1191075 discloses a water soluble shop primer

composition having a Dbinder comprising the reaction
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g—

products of at least one omega—-aminoalkyl trialkoxysilane,

at least one strong acid and at least one compound having

a trialkoxy or alkyldialkoxy silane and an epoxy Jgroup as

terminal groups. This binder 1s used 1n a first component

yp—

of a two component system, the second component comprising

finely divided zinc as an antl-corrosive agent.

Although the use o0of these known Dbinders allows the

gr—
h—

composition to be water based and thus avoid the use of

volatile solvents, 1t has been found that such primers

have poor 1long term performance and are susceptible to

blistering after the shop primer 1s overcoated with a

pailnt system sultable for 1Immersion service and 1mmersed

1n water. This 1s a significant problem for the ship

building 1ndustry.

y— y— gr—

It 1s one of the objects of embodiments of the present

invention to address the above mentioned problems and

g—

provide a paint composition which contains few or no

gr—
p—

volatile solvents and minimlizes the occurrence Of

blistering when overcoated and i1mmersed 1n water.

gr—

According to a first aspect o©of the present 1nvention,

there 1s provided a two component palint composition that,

after mixing, comprises the following components 1n

agueous solution:

a) from the first component:

1) an agqueous binder, which agqueous binder comprises an

oligomeric or polymeric compound the oligomeric  oOr

polymeric compound being formed from at least one monomer

yp—

of the general formula I:
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S1i (ORY) 4 I

where each R' is independently selected from hydrogen or
any alkyl, alkenyl, alkynyl, aralkyl, aryl or -(C=0)R"

group, and

each R" group is independently selected from hydrogen or

any alkyl, alkenvyl, alkynyl, aralkyl or aryl group,

and at least one monomer having the general formula II:

(R%) +_.S1 (OR’) IT

where each R® is 1ndependently selected from hydrogen or
any alkyl, alkenyl, alkynyl, aralkyl or aryl group, and
wherein at least one -R° group comprises the group -R*QR’

or -R*N(R"), where R* is any C; to Cip, bivalent organic

bridging group, Q 1s selected from an Oxygen or a Sulphur
radical and R” comprises an H, alkyl, alkenyl, alkynyl,

aralkyl or aryl group, and each R" 1is independently

selected and defined as for R” above:

where each R’ 1is 1ndependently selected from hydrogen or

any alkyl, alkenyl, alkynyl, aralkyl, aryl or - (C=0)R’

5 . ~ - 4
group, where R 1s defined as for R above,

and m to 3;

and, optionally at least one colloidal silica;

b) from the second component

1) at least one reactive filler material.
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Preferably, the paint composition 1s an anti—-corrosion

praint composition, more particularly an anti-corrosion

primer paint composition. Preferably, the paint

composilition 1s an agqueous paint composition.

Preferably, the paint composition 18 a decorative pailnt

composition. More preferably, the paint composition 1s a

protective palnt composition. Alternatively, the pailnt

composition 1s a water repellent 1mpregnation agent

composition, preferably for textile or wall use.

Advantageously, a paint composition 1n accordance with the

first aspect 1s stable, water soluble and does not require

the presence of polar organic solvents to achieve

gr—

sufficient stability.

Preferably, the paint comprises less than 20% (by welght

g—

on total paint) of organic solvent, more preferably, 1less

than 10% and most preferably, less than 5%.

gr—

Examples of sultable reactive fillers 1include, but are not

gr—

restricted to one or more of the followlng: 1ron oxides

(1ncluding micaceous 1ron oxide); natural and precilpiltated

barium sulphate, barytes, blanc fixe; aluminium silicate,

kaolin, kaolinite, china c¢lay; magnesium Silicate and

magnesium hydrosilicate, mica, talc, chlorite, tremolite;

silica, surface treated silica, amorphous quartz,

crystalline gquartz, fumed silica; aluminium oxide and

hydrate, bauxite, calcined Dbauxite; calcium magnesium

carbonate, dolomite; natural and precipilitated calcium

carbonate; aluminium silicates, feldspar; nepheline

syenlite; calcium silicates, wollastonite; zinc oxide; zinc
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prhosphate; graphite; Dbismuth vanadate; lead chromate;

si1licium carbide; zeolites; pyrophyllite; glass flakes;

iron phosphide; nickel phosphide; hollow spheres; and

aluminium. Also possilble are natural fibers and other

y—

families of sulphates, carbonates, silicates, oxides and

vanadates.

Preferably, the reactive filler 1s an alkaline filler. For

example, the reactive filler has a pH greater than 7

according to method ISO 787/9 or ASTM D821.

Preferably, the reactive filler should react

spontaneously; 1n an acid-base or a redox reaction,

preferably at temperatures ranging from 0-40 °C, more

preferably 10-25°C; with any material 1included 1n the

first component.

Preferably, the first component COmMpPrilises water.

Preferably, the first component has a pPH 1less than 7

according to method ISO 787/9 or ASTM D821. Thus,

preferably, the oligomeric or polymeric compound 1s an

aclidic water based compound.

Preferably, the first component comprises less than about

10% organic solvents, more preferably, less than about 5%

organic solvents, more preferably, less than 3% organic

solvents and most preferably, 1less than about 1% organic

solvents.
Preferably, the reactive filler comprises any mineral
filler which contains an alkaline 1on, such as, for

example calcium, sodium, magnesium, potassium, manganese

Or 1ron.
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g—

Further examples of suitable reactive fillers 1nclude but

are not restricted to one or more of the following:

calcium carbonate, Tremolitic talc, talc, wollastonite,

Barite, Diatomite, Feldspar, Pyrophyllite, Nephellne

Syenite, Dolomite, cristobalite, muscovite, phlogopite,

alunite, bentonite, carbonatites, clavys, corundum,

fluorspar, fuller’s earth, gypsum, mica, olivine, perlite,

quartz, sililica sand, vermicullte, zeolilites, zinc oxide and

aluminium oxide.

Preferably, the at least one reactive filler 1s present 1n

the palnt composition 1n an amount rangilng from 1% to 99%

(by weight), more preferably ranging from 5% to 60%

Preferably, the oligomeric or polymeric compound 1s formed

gr—

from at least two monomers of the general formula II.

Preferably, the polymeric or oligomeric substance 1s

g—

formed from at least one monomer of the general formula II

and at least one colloidal silica.

In a preferred embodiment, the oligomeric or polymeric

gr—

compound 18 formed from at least one monomer of the

general formula I:

S1i (ORY) 4 I

where each R' is independently selected from hydrogen or
any alkyl, alkenyl, alkynyl, aralkyl, aryl or -(C=0)R"

group, and
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each R" group is independently selected from hydrogen or

any alkyl, alkenvyl, alkynyl, aralkyl or aryl group,

and, optionally at least one colloidal silica;

and at least one monomer having the general formula II:

(R”) 4.nS1i (OR) II

where each R* is 1ndependently selected from hydrogen or
any alkyl, alkenyl, alkynyl, aralkyl or aryl group, and
wherein at least one -R° group comprises the group -R*QR’

or -R*N(R"), where R* is any C; to Cip, bivalent organic

bridging group, QO 1s selected from an Oxygen or a Sulphur
radical and R” comprises an H, alkyl, alkenyl, alkynyl,

aralkyl or aryl group, and each R" is independently

selected and defined as for R” above:

where each R’ 1is 1ndependently selected from hydrogen or

any alkyl, alkenyl, alkynyl, aralkyl, aryl or - (C=0)R’

5 . Ny - 4
group, where R 1s defined as for R° above,

and m 1 to 3.

gp—

Therefore, according to a second aspect of the present

invention there 1s provided a palnt composition comprilsing
an aqgqueous binder, which aqueous binder comprises an

oligomeric or polymeric compound the oligomeric  or

polymeric compound being formed from at least one monomer

gr—

of the general formula I:

S1i (ORY) 4 I
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where each R' is independently selected from hydrogen or
any alkyl, alkenyl, alkynyl, aralkyl, aryl or -(C=0)R"

group, and

each R"® group is independently selected from hydrogen or

any alkyl, alkenvyl, alkynyl, aralkyl or aryl group,

and, optionally at least one colloidal silica;

and at least one monomer having the general formula II:

(R%) +_.S1 (OR’) IT

where each R® is 1ndependently selected from hydrogen or
any alkyl, alkenyl, alkynyl, aralkyl or aryl group, and
wherein at least one -R° group comprises the group -R*QR’

or -R*N(R"), where R* is any C; to Cip, bivalent organic

bridging group, Q 1s selected from an Oxygen or a Sulphur
radical and R” comprises an H, alkyl, alkenyl, alkynyl,

aralkyl or aryl group, and each R" 1is independently

selected and defined as for R” above:

where each R’ 1is 1ndependently selected from hydrogen or

any alkyl, alkenyl, alkynyl, aralkyl, aryl or - (C=0)R’

5 . ~ - 4
group, where R 1s defined as for R above,

and m to 3; and

the paint composition further comprising at least one

reactive filler material.

g—
p—

Preferably, the ratio (by weight) of the at least one

gp—

monomer o0f general formula I:the at least one monomer of

1)
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general formula II 1s 1n the range 1-99:99-1. More

gr—

preferably, the ratio (by weight) of the at least one

g— gr—
h— p—

monomer of general formula I:the at least one monomer of

general formula II 1s 1n the range 51-99:49-1

gr—

Preferably, the ratio (by weilght) of monomer I:II 1s 1n

p—
p—

the range 51-95:49-5. Preferably, the ratio (by weight) of

monomer I:II 1s 1n the range 51-85:49-15. Preferably, the

g—
h—

ratio (by weight) of monomer I:II 1s 1n the range 51-

715:49-25. Preferably, the ratio (by weilght) of monomer

I:IT 1s 1n the range 51-66:49-34. Preferably, the ratio

gr—
p—

(by weight) of monomer I:II 1s 1n the range 55-65:45-305.

gr—
p—

Most preferably, the ratio (by weight) of monomer I:II 1s

about 60:40.

g—

During the polymerization process, monomers of general

formula I (when present), colloidal silicas (when present)

gr—

and monomers o0of general formula II polymerize 1.e. the

hydrocarbyloxy or acetoxy silanes hydrolyse and the formed

s1lanols condense and alkanols are released. The alkanols

gr—

may be separated, wusually distilled out of the reaction

mixture to leave the oligomeric or polymeric product
generally with a [-0-S1-0-51-] Dbackbone. Accordingly, R
and R° should be chosen to be any sultable moiety which

allows this polymerization to proceed at an advantageous

rate taking 1nto account factors such as the chemical

properties of R' and R’ as well as steric properties. By

the term chemical properties 1s meant not only the

gr—

potential of Si—-OR* and Si-OR° to undergo hydrolysis and

therefore polymerize and 1liberate alkanol, but also
consideration should be given to other chemilicals present

1n the reaction system and an R' and R° group should be

chosen which does not preferentially react with these
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other groups under the reaction conditions, thus avoiding

polymerization.

Preferably, R' is chosen such that R'O- is a good leaving

group. By the term good leaving group, 1t 1s meant that

the R'O- group has good energetic stability when it has

departed from the silicon atom to which 1t was bound.

Preferably, R° is chosen such that R°0- is a good leaving

group. By the term good leaving group, 1t 1s meant that

the R0O- group has good energetic stability when 1t has

departed from the silicon atom to which 1t was bound.

g—

Molecules having a pKa of less than or equal to 16, more

preferably, less than or equal to 15, most preferably less
than or equal to 14 (measured 1n H,O at 298K) may be

consilidered as good leaving groups.

Preferably, R* is  independently selected from any

alkylene, alkenylene, alkynylene, aralkylene or arylene

gr—
h—

group, Or any combination thereof. Preferably, R® is any

C, to Cg¢ bivalent organic bridging group. Preferably, R” is

selected from an ethylene Jgroup, a propylene Jgroup o0r a

butylene group.

Preferably, Q 1s an Oxygen radical.

Preferably, R° comprises an H, alkyl, alkenyl, alkynyl,

aralkyl or aryl group that 1s optionally substituted with

one or more Oxygen or Sulphur atoms. Preferably, R’

comprilses at least one CPOXY functional group.

Preferably, R” comprises at least one carbonyl functional

group.
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Preferably, each R" is 1ndependently selected from H,

alkvl, alkenvl, alkynyl, aralkyl or arvyl group.

Preferably, each R" comprises a H radical, thus

preferably, the group -N(R"), may be an amino group.

Preferably, at least one R* group comprises a terminal NH;

group.

Preferably, at least one R* group comprises a terminal

epPoxXy Jgroup. Preferably, at least one R* group comprilises

a terminal acrylate group.

The term "alk” or “alkyl", as used herein unless otherwise

deflned, relates to saturated hydrocarbon radicals being

straight, Dbranched, c¢yclic or polycyclic moieties oOr

gr—

combinations thereof and contain 1 to 20 carbon atoms,

preferably 1 to 10 carbon atoms, more preferably 1 to &

carbon atoms, still more preferably 1 to 6 carbon atoms,

vet more preferably 1 to 4 carbon atoms. These radicals
may be optionally substituted with a chloro, bromo, 10do,
cyano, nitro, OR'’, OC(O)R”’, C(0O)R®', C(0O)OR"", NR*R"Y,
C(O)NR“’R*®, SR?/, C(O)SR?/, C(S)NR“’R’®, aryl or Het, wherein

19

R to R’ each 1ndependently represent hydrogen, aryl or

alkyl, and/or Dbe interrupted by one or more oxygen or
sulphur atoms, or by silano or dialkylsiloxane dJgroups.

p—

Examples of such radicals may be 1ndependently selected

from methy' , ethy' , n—propy- y iSOprOpy- 7 n_bUty- 7

l1sobutyl, sec-butyl, tert-butyl, Z-methylbutyl, pentyl,
1so—amyl, hexvyl, cyclohexyl, 3-methylpentyl, octyl and the

like. The term "alkylene”, as used herein, relates to a

bivalent radical alkyl group as defined above. For
example, an alkyl group such as methyl which would be

represented as —CHs>, becomes methylene, —CH»—, when
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represented as an alkylene. Other alkylene groups should

be understood accordingly.

The term “alkenvyl”, as used herein, relates to hydrocarbon

radicals having one or several, preferably up to 4, double

bonds, being straight, branched, c¢yclic or polycyclic

p—

moleties or combinations thereof and containing from 2 to

18 carbon atoms, preferably 2 to 10 carbon atoms, more

preferably from 2 to 8 carbon atoms, still more preferably

2 to 6 carbon atoms, vyet more preferably 2 to 4 carbon
atoms. These radicals may be optionally substituted with a
hydroxvyl, chloro, bromo, 10do, cyano, nitro, OR“&
OC(0)R*", C(O)R”", C(O)OR*, NRR’*, C(O)NR’R”®, SR/,
C(0)SR*', C(S)NR*’R“®, aryl or Het, wherein R to R?*" each
independently represent hydrogen, aryl or alkyl, and/or be
interrupted by one or more oxygen or sulphur atoms, or by

gr—

silano or dialkylsiloxane groups. Examples of such

radicals may be 1ndependently selected from alkenyl groups
include vinyl, allyl, 1sopropenyl, pentenyl, hexenyl,
heptenvl, cyclopropenvld, cyclobutenvl, cyclopentenvl,
cyclohexenyl, 1l-propenyl, 2-butenyl, 2-methyl-2-butenvl,

1soprenyl, farnesyl, geranyl, geranvlgeranyl and the 1like.

The term “alkenylene”, as used herein, relates to a

bivalent radical alkenyl group as defined above. For
example, an alkenyl group such as ethenyl which would be

represented as -CH=CH,, becomes ethenylene, -CH=CH-, when

represented as an alkenylene. Other alkenylene groups

should be understood accordingly.

The term "alkynyl", as used hereln, relates to hydrocarbon

radicals having one or several, preferably up to 4, triple

bonds, beling straight, Dbranched, c¢yclic or polycyclic

g—

moletles or combilnations thereof and having from 2 to 168
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carbon atoms, preferably 2 to 10 carbon atoms, more

preferably from 2 to 8 carbon atoms, still more preferably

from 2 to 6 carbon atoms, vyet more preferably 2 to 4
carbon atoms. These radicals may be optionally substituted
with a hydroxy, c¢hloro, bromo, 10do, c¢yano, nitro, OR“&
OC(0)R*", C(O)R”", C(O)OR*, NRR’*, C(O)NR’R”®, SR/,
C(0)SR*', C(S)NR*’R“®, aryl or Het, wherein R to R?*" each
1ndependently represent hydrogen, aryl or lower alkyl,

and/or be interrupted by one or more oxygen or sulphur

atoms, or by silano or dialkylsiloxane Jgroups. Examples

y—

of such radicals may Dbe 1ndependently selected from

alkynyl radicals 1include ethynyl, propynyl, propargyl,
butynyl, pentynyl, hexynyl and the like. The term

“"alkynylene”, as used herein, relates to a bivalent

radical alkynyl group as defined above. For example, an
alkynyl group such as ethynyl which would be represented
as —-C=CH, becomes ethynylene, -C=C-, when represented as
an alkynylene. Other alkynylene groups should Dbe

understood accordingly.

The term “arvyl” as used herein, relates to an organic

gr—

radical derived from an aromatic hydrocarbon by removal of

one hydrogen, and includes any monocyclic, bicyclic or

yp—

polycyclic carbon ring of up to 7 members 1n each ring,

wherein at least one ring 1s aromatic. These radicals may
be optionally substituted with a hydroxy, c¢hloro, bromo,
iodo, cyano, nitro, ORY, OC(O)R*’, C(O)R*', C(0)0OR?*,
NR“"R**, C(O)NR*’R“°, SR“’, C(0)SR?/, C(S)NR“’R’®, aryl or Het,
wherein R to R*’ each 1ndependently represent hydrogen,
aryl or lower alkyl, and/or be interrupted by one or more

oxXxygen or sulphur atoms, or by silano or dialkylsilcon

g—

groups. Examples 0 such radicals may be 1ndependently

selected from phenvl, p-tolyl, 4-methoxyphenyl, 4-(tert-
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butoxy)phenvyl, 3—-methyvl-4-methoxyphenvl, 4—fluorophenvl,

4-chlorophenyl, 3—nitrophenyl, 3—aminophenvyl, 3—
acetamidophenyl, d-acetamidophenvl, Z-methyl-3-
acetamidophenyl, Z—-methyl-3—-aminophenyl, 3—-methyl-4-
aminophenvyl, Z—amino-3-methylphenyl, Z2,4-dilmethyl-3-

aminophenyl, 4-hydroxyphenyl, 3-methyl-4-hydroxyphenyl, 1-
naphthyl, Z—-naphthyvl, 3—amino—-1l-naphthyvl, Z-methyl-3-
amino—-1l-naphthyvyl, 6—amino—-2Z2-naphthyl, 4,0-dimethoxy—-2-
naphthyvyl, tetrahydronaphthyl, 1ndanyl, biphenvl,

phenanthryl, anthryl or acenaphthyl and the 1like. The

term “arvylene”, as used hereilin, relates to a bivalent

radical aryl group as defined above. For example, an aryl
group such as phenyl which would be represented as —-Ph,
becomes phenylene, -Ph-, when represented as an arvlene.
Other arvylene groups should be understood accordingly.

gr—
p—

The term "aralkyl" as used herein, relates to a group of

the formula alkyl-aryl, 1n which alkyl and aryl have the

same meanling as defined above and may be attached to an

p—
p—

adjacent radical wvia the alkyl or aryl part thereof.

gr—

Examples of such radicals may be 1ndependently selected

from benzvl, phenethyvyl, dibenzylmethyvl,
methylphenylmethyl, 3- (Z2-naphthyl)-butyl, and the 1like.

The term *“aralkylene”, as used herein, relates to a

bivalent radical aralkyl group as defined above. For

example, an aralkyl group such as benzyl which would be

represented as -Bn, becomes benzylene, -Bn—, when

represented as an aralkylene. Other aralkylene groups

should be understood accordingly.

The term “Het”, when used herein, 1ncludes four-to-twelve-

membered, preferably four-to-ten—-membered ring systems,

which rings contaln one oOr more heteroatoms selected from
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gr—

nitrogen, oxygen, sulphur and mixtures thereof, and which

rings may contain one or more double bonds or be non-

aromatic, partly aromatic or wholly aromatic 1n character.

The ring systems may be monocyclic, bicyclic or fused.

FEach “Het” group identified herein 1S optionally

substituted by one or more substituents selected from

halo, c¢yano, nitro, oxo, lower alkyl (which alkyl group

gr—

may 1tself Dbe optionally substituted or terminated as

defined below) OR', O0OC(0O)R*Y, C(O)R*', C(0O)OR?, NR“’R“%,

C(0O)NR*’R*®, SR?’, C(0)SR?" or C(S)NR“’R*° wherein R to R*’

cach 1ndependently represent hydrogen, aryl or lower alkyl

gr—

(which alkyl group 1tself may be optionally substituted or

terminated as defined below). The term “Het” thus 1ncludes

groups such as optionally substituted azetidinyl,

pyrrolidinvyl, imidazolyl, indolyl, furanvl, oxazolyl,

1soxazolvl, oxadiazolyl, thiazolvyl, thiadiazolyl,
triazolvl, oxatriazolyl, thiatriazolvl, pyvridazinyl,
morpholinyl, pyrimidinyl, pyrazinyl, quinolinyl,

lsoquinolinyl, ©pilperidinyl, pyrazolyl and pilperazinyl.

Substitution at Het may be at a carbon atom of the Het

gr—
h—

ring or, where appropriate, at one or more o0f the

heteroatoms.

y—

“Het” groups may also be 1n the form of an N oxide.

y—

For the avoidance of doubt, the reference to alkyl,

alkenyl, alkynyl, aryl or aralkyl 1n composite Jgroups

herein should be i1interpreted accordingly, for example the

reference to alkyl i1in aminoalkyl or alk in alkoxyl should

be 1nterpreted as alk or alkyl above etc.

Preferably, each R' group is independently selected from

hyvdrogen or any C; to Cg alkyl group.
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gr—

Examples of sultable R groups 1nclude but are not

restricted to any of the followling: hydrogen, methyl,
ethyl, propyl, 1i1so-propyl, butyl, 1so-butyl, sec-butyl,
tert-butyl, pentyl, Z-methyl-pentyl, 3-methyl-pentyl, 4-
methyl-pentyl, cyclopentyl, methyl-cyclopentyl, hexvyl,

cyclohexyl, formyl, acetvyl, propionyl, butyryvl,

trifluoroacetyl. Preferably, each R' group is

1ndependently selected from hydrogen or any C; to C, alkyl

group. More preferably, each R' is independently selected

from hydrogen, methyl, ethyl, propyl or butyl groups.

Most preferably, each R' is independently selected from

elther a methyl group or an ethyl group.

Preferably, each R° group is independently selected from

gr—

any of: hydrogen, methyl, ethyl, propyvyl, 1so-propyvl,

butvyl, 1i1so-butyl, sec-butyl or tertiary butyl group. In a

particularly preferred embodiment, cach R’ group 1S

1ndependently selected from hydrogen, methyl or ethvl.

Preferably, each R° group is independently selected from

gr—

any of: hydrogen, methyl, ethyl, propyvyl, 1so-propyvl,

butvyl, 1i1so-butyl, sec-butyl or tertiary butyl group. In a

particularly preferred embodiment, cach R’ group 1S

1ndependently selected from hydrogen, methyl or ethvl.

Preferably, each R* group 1s 1ndependently selected from

gr—

hydrogen, or any Cq; to C(Cg¢ alkyl group. Examples of

suitable R groups 1nclude but are not restricted to

hydrogen, methyl, ethyl, propyl, 1i1so-propyl, butyl, 1s0-
butyl, 2 methyl butyl, 3 methyl butyl, tertiary butvyl,
pentyl, 2 methyl pentyl, 3 methyl pentyl, 4 methyl pentyl,
cyclopentyl, methyl cyclopentyl, hexyl, cyclohexyl. More
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preferably, each R* group 1s 1ndependently selected from

hyvdrogen or any C; to (Cs; alkyl group. More preferably,

cach R group 1s 1ndependently selected from hydrogen,

methyl, ethvl, propyl or butyl groups or branched variants

yp—

thereotf. Most preferably, each R* group 1S 1ndependently

selected from either a methyl group or an ethyl group.

gr—

Examples of sultable R* groups 1nclude but are not

restricted to: hydrogen, methyl, ethyl, propyvyl, 1S0—

propyl, butyl, 1isobutyl, tert-butyl, pentyl, cyclopentyl,
hexvyl, cyclohexvyl, heptvl, octvl, vinyl, phenvl, 3—
glycidyloxypropvl, 3,4-epoxycyclohexyl—-ethyl, 3—
methacryloyloxypropvl, acetoxy ethyl, acetoxy methvyl,

mercaptopropyl, alkyl amino.

Preferably, m = 2 or 3. Most preferably, m = 3.

gr—

Examples of suitable compounds having general structure I

include, but are not restricted to, any of the followilng:

tetra methyl silicate; tetra ethyl silicate; tetra propyl

sillicate; tetra butyl silicate; tetra pentyl silicate;

tetra hexyl silicate; tetra 1so-propyl silicate.

gr—

Examples of suitable compounds having general structure II

that may be used include, but are not restricted to, any

g—

of the following: 3-(glycidyloxypropyl)-trimethoxysilane

(CAS RN : [2530-83-81), 3-(glycidyloxypropyl) -

triethoxysilane (CAS RN: [2602-34-31]), 3—
(glycidvloxypropyl) -methyldiethoxysilane (CAS RN: [2897-
60-1], 2-(3,4-epoxycyclohexyl)—-ethyltrimethoxysilane (CAS
RN : [3386-04-31]), 2—(3,4—-epoxycyclohexyl) —
ethyltriethoxysilane (CAS RN: [10217-34-21), 3—

(methacryloyloxypropyl)-trimethoxysilane (CAS RN: [2530-
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35—-0]), 3—-(methacrvlovyloxypropyl)-triethoxysilane (CAS RN:

[(21142-229-01]), 3—(methacrvylovloxypropyl) —
methyldiethoxysilane (CAS RN: [65100-04-11), 3—
(acrylovyloxypropyl)-triethoxysilane (CAS RN: [21142-29—-

01), acetoxymethyltriethoxysilane (CAS RN: 5630-83-1), 3-
mercaptopropyltriethoxysilane (CAS RN: 14814-09-6), 33—
aminopropyltriethoxysilane (CAS 919-30-2).

In a particularly preferred embodiment, the oligomeric or

gr—

polymeric substance 1s formed from at least one monomer of

the general formula I, and at least one monomer of tThe

general formula II, which at least one monomer of the

general formula II comprises a terminal epoxy Jgroup Or

acrylate group.

Preferably, the oligomeric or polymeric substance 1s

y—

formed from 50 to 70% (by weight of the total monomer used

to produce the oligomeric or polymeric substance) of at

y—

least one monomer of the general formula I. Preferably,

the oligomeric or polymeric substance 1s formed from 55 toO

65% (by weight of the total monomer used to produce the

gr—

olilgomeric or polymeric substance) of at least one monomer

gr—
h—

of the general formula I. Preferably, the oligomeric or

gr—
p—

polymeric substance 1s formed from about 60% (by weight of

the total monomer used to produce the oligomeric oOr

polymeric substance) of at least one monomer of the

general formula I.

Preferably, the oligomeric or polymeric substance 1s

yp—

formed from 30 to 50% (by weight of the total monomer used

g—
p—

to produce the oligomeric or polymeric substance) of at

y—

least one monomer O

general formula II. Preferably, the

oligomeric or polymeric substance 1s further formed from
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35 to 45% (by weight of the total monomer used to produce

gr—

the olilgomeric or polymeric substance) of at least one

g—

monomer of general formula II. Preferably, the olligomeric

or polymeric substance 1s further formed from about 40%

(by weight of the total monomer used to produce the

y—

oligomeric or polymeric substance) of at least one monomer

yp—

of general formula II.

Preferably, the polymeric or ollgomeric substance 1s

g—

formed from at least one monomer of the general formula I

and at least one colloidal silica.

g—

For the avoidance of doubt, the term “colloidal silica” as

g—

used hereln refers to a colloidal suspension of silica

that 1s preferably stabilised by one or more metal 1on.

The one or more metal ion may be Li" or Na , for example.

A

Preferably, the colloidal silica is present in the form of

a water dispersion.

g—

Preferably, the ratio (by weight) of monomer I:II:S102 (1n

the colloidal silica) 18 about 50-70:50-30:0.1-5.

g—
p—

Preferably, the ratio (by weilght) of monomer I:II:S102Z2 (1n

the colloidal silica) 1s about 5b-65:45-35:1-4. Most

gr—

preferably, the ratio (by weight) of monomer I:II:S102 (1n

the colloidal silica) 1s about 58.5:39:2.5H.

gr—

Examples of suitable colloidal silicas include Bidzil (RTM)

CC30 (commercilally avallable from Eka Chemicals),

Kostrosol 0820 BS (commercially avallable from Chemiewerke

Bad Kostritz)
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Preferably, +the oligomeric or ©polymeric substance 1s

present 1n the aqgqueous binder composition between 1% and

gr—

99 %, more preferably between 1% and 70% by dry weight of

the binder composition. Preferably, the oligomeric or

polymeric substance 1s present 1n the agueous Dbinder

gp—

composition between 5 and 600% by dry weight of the binder

composition. More preferably, the oligomeric or polymeric

substance 1s present 1n the aqueous binder composition 1n

an amount between 5% and 50% by dry weight of the binder

composition, more preferably, the oligomeric or polymeric

substance 1s present 1n the agqueous binder composition 1n

an amount between 6% and 40% by dry weight of the binder

composition, more preferably, the oligomeric or polymeric

substance 1s present 1n the agueous bilinder composition 1n

an amount between 8% and 30% by dry weight of the binder

composition, and most preferably, the oligomeric or
polymeric substance 1s present 1n the agueous Dbinder
composition 1n an amount between 15% and 20% by dry weight

gp—

of the binder composition.

g—

Accordlng to a third aspect of the present invention there

gr—

1s provided a method of preparing a palnt composition,

comprising contacting a first component with a second

component, the filrst component comprising an agueous
binder, which agqueous binder comprises an ollgomeric or
polymeric compound the oligomeric or polymeric compound

gr—

being formed from at least one monomer of the general

formula I:

Si (ORY) ., I
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where each R' is independently selected from hydrogen or
any alkyl, alkenyl, alkynyl, aralkyl, aryl or -(C=0)R"

group, and

each R"® group is independently selected from hydrogen or

any alkyl, alkenvyl, alkynyl, aralkyl or aryl group,

and at least one monomer having the general formula II:

(R%) ,..S1 (OR”) . IT

where each R? 1is 1ndependently selected from hydrogen or
any alkyl, alkenyl, alkynyl, aralkyl or aryl group, and
wherein at least one -R’ group comprises the Jgroup ~R*QR”

or -R*N(R"), where R* is any C; to Cip, bivalent organic

bridging group, QO 1s selected from an Oxygen or a Sulphur
radical and R” comprises an H, alkyl, alkenyl, alkynyl,

aralkyl or aryl group, and each R" is independently

selected and defined as for R’ above:

where each R’ 1is 1ndependently selected from hydrogen or

any alkyl, alkenyl, alkynyl, aralkyl, aryl or -(C=0)R’

5 -~ - 4
group, where R 1s defined as for R above,

and m = 1 to 3;

and, optionally at least one colloidal silica;
the second component comprising a reactive filler
material.
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Preferably, the polyvmeric or ollgomeric substance 1s

g—

formed from at least one monomer of the general formula II

and at least one colloidal silica.

gr—

According to a fourth aspect of the present 1nvention

there 1s provided a paint composition, the paint

composition comprising at least one reactive filler

material and a bilnder, which  binder COMPrilses an

oligomeric or polymeric material, the oligomeric oOr

polymeric material being formed by the followlng process:

1) forming a reaction phase comprising at least one

yp—

monomer of the general formula I:

Si (ORY) 4 I

where each R' is independently selected from hydrogen or
any alkyl, alkenyl, alkynyl, aralkyl, aryl or -(C=0)R"

group, and

cach R" group 1s 1ndependently selected from hydrogen or

any alkyl, alkenvyl, alkynyl, aralkyl or aryl group,

and at least one monomer having the general formula II:

(R”) 4-nS1 (OR”) IT

where each R* is 1ndependently selected from hydrogen or
any alkyl, alkenyl, alkynyl, aralkyl or aryl group, and
wherein at least one -R° group comprises the group -R*QR’

or -R*N(R"), where R* is any C; to Cip bivalent organic

bridging group, QO 1s selected from an Oxygen or a Sulphur

radical and R” comprises an H, alkyl, alkenyl, alkynyl,
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aralkyl or aryl group, and each R" 1is independently

selected and defined as for R” above:

where each R’ 1is 1ndependently selected from hydrogen or

any alkyl, alkenyl, alkynyl, aralkyl, aryl or - (C=0)R’

5 . oy - 4
group, where R 1s defined as for R above,

and m = 1 to 3;

and, optionally at least one colloidal silica;

gr—

11) contacting the components of the reaction phase with

an R°0- removal agent;

gr—

111) reacting the components of the reaction phase to form

an oligomer or polymer.

Preferably, the polymeric or oligomeric substance 1s

y—

formed from at least one monomer of the general formula II

and at least one colloidal silica.

According to fifth aspect of the present i1nvention there

gr—

1s provided a method of preparing a palint composition

comprisling contacting at least one reactive filler
material and a binder, which  binder comprilses an
oligomeric oOr polymeric material, the oligomeric oOr

gr—

polymeric material being formed by the followlng process:

1) forming a reaction phase comprising at least one

gr—

monomer of the general formula I:

S1i (ORY) 4 I
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where each R' is independently selected from hydrogen or
any alkyl, alkenyl, alkynyl, aralkyl, aryl or -(C=0)R"

group, and

each R"® group is independently selected from hydrogen or

any alkyl, alkenvyl, alkynyl, aralkyl or aryl group,

and at least one monomer having the general formula II:

(R%) ,..S1 (OR”) . IT

where each R? 1is 1ndependently selected from hydrogen or
any alkyl, alkenyl, alkynyl, aralkyl or aryl group, and
wherein at least one -R’ group comprises the Jgroup ~R*QR”

or -R*N(R"), where R* is any C; to Cip, bivalent organic

bridging group, QO 1s selected from an Oxygen or a Sulphur
radical and R” comprises an H, alkyl, alkenyl, alkynyl,

aralkyl or aryl group, and each R" is independently

selected and defined as for R’ above:

where each R’ 1is 1ndependently selected from hydrogen or

any alkyl, alkenyl, alkynyl, aralkyl, aryl or -(C=0)R’

5 -~ - 4
group, where R 1s defined as for R above,

and m = 1 to 3;

and, optionally at least one colloidal silica;

gr—

11) contacting the components of the reaction phase with

an R°0- removal agent;

g—

111) reacting the components of the reaction phase to form

an oligomer or polymer.
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Preferably, the polymeric or ollgomeric substance 1s

g—

formed from at least one monomer of the general formula II

and at least one colloidal silica.

g—

In a preferred embodiment, step 1) of the method of

1)

forming the oligomeric or polymeric material may be as

follows:

1) forming a reaction phase comprising at least one

gr—

monomer of the general formula I:

Si (ORY) 4 I

where each R' is independently selected from hydrogen or
any alkyl, alkenyl, alkynyl, aralkyl, aryl or -(C=0)R"

group, and

each R" group is independently selected from hydrogen or

any alkyl, alkenvyl, alkynyl, aralkyl or aryl group,

and, optionally, at least one colloidal silica;

and at least one monomer having the general formula II:

(R”) 4-nS1 (OR”) IT

where each R* is 1ndependently selected from hydrogen or
any alkyl, alkenyl, alkynyl, aralkyl or aryl group, and
wherein at least one -R° group comprises the group -R*QR’

or -R*N(R"), where R* is any C; to Cip bivalent organic

bridging group, QO 1s selected from an Oxygen or a Sulphur

radical and R” comprises an H, alkyl, alkenyl, alkynyl,
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aralkyl or arvyl group, and each

PCT/EP2007/056672

R" is independently

selected and defined as for R” above:

where each R’ 1is 1ndependently selected from

any alkyl, alkenyl, alkynyl, aralkyl, aryl

group, where R’ is defined as for R® above,
and m = 1 to 3.
Preferably, che polymeric or oligomeric

g—

formed from at least one monomer of

and at least one colloidal silica.

Preferably, the ratio (by weight)

g—
h—

monomer of general formula I:the at least one monomer of

general formula II 1s 1n the range

preferably, the ratio (by weight)

gr—

monomer of general formula I:the at least one monomer of

hydrogen or

or —(C=O)R5

substance 1S

the general formula I

g—
p—

of the at least one

gr—

gr—
p—

1-99:99-1. More

of the at least one

general formula II 1s 1n the range 51-99:49-1

Preferably, the ratio (by weight)

the range 51-95:49-5. Preferably, the ratio

monomer I:II 1s 1n the range 51-85:

gr—

ratio (by weight) of monomer I:II

g—
h—

gr—
p—

of monomer I:II 1s 1n

49-15. Pre

(by weight) of

gr—

ferably, the

1s 1n the range 51-

715:49-25. Preferably, the ratio (by weilght)

I:ITI 1s 1n the range 51-66:49-34.

g—
p—

g—
p—

OL IMonoliner

Preferably, the ratio

(by weight) of monomer I:II 1s 1n the range 55-65:45-35.

p—

Most preferably, the ratio (by weight) of monomer I:II 1s

about 60:40.

In a preferred embodiment, step 11)

may e as

follows:
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g—

11) contacting the components o©of the reaction phase with

an R'O- removal agent and/or an R°0- removal agent.

gr—
p—

Preferably, the method of preparing an oligomeric o0Or

y—

polymeric substance comprises the further step of removing

the released alkanol, R%KXNL.E§COOH and/or water.

Preferably, the released alkanol, EfCOOH, R°COOH and/or

water may be removed by any method, such as, for example,

distillation.

In a preferred embodiment, the released alkanol, R“COOH,

R°COOH and/or water is removed during step (111) of the

method. For example, the released alkanol, R%KX}L R°COOH

and/or water may be removed (by distillation, for example)

as 1t 1s produced 1n the reaction.

The removed alkanol R*COOH, R’COOH and/or water may be

g—

replaced by other components such as, for example, at

least one acid.

Preferably, the R'O- removal agent comprlises water.

Preferably, the R'0- removal agent further comprises at

least one alkanol. Preferably, the R'0O- removal agent

gp—

comprises a mixture of water and at 1least one alkanol

Preferably, the at least one alkanol has a boiling point

gr—
h—

less than 100°C (measured at 10° ©Pa pressure).

O

Preferably, the at least one alkanol 1s any C; to Cg

alcohol. Preferably, the at least one alkanol 1s any C;

gr—

to C¢ alcohol. Examples of suitable at least one alkanol

include but are not restricted to methanol, ethanol,

1sopropanol, butanol and the like.



10

15

20

2.2

30

CA 02656372 2008-12-16

WO 2008/003695 PCT/EP2007/056672

29

Preferably, the at least one alkanol 1s added together

g—

wlith the at least one monomer of the general formula I and

the at least a second monomer having the general formula

ITI, or alternatively, an at least one alkanol/water

yp—

mixture may be added to the at least one monomer of the

general formula I and the at least a second monomer having

the general formula II. Preferably, the at least one

alkanol 1s present 1n the reaction mixture 1n an amount

between 1 to 40% by weight of the total weight of the at

gr—

least one monomer of the general formula I and the at

least a second monomer having the general formula II.

More preferably, the at least one alkanol 1s present 1in

the reaction mixture 1n an amount 5 to 25% by weight the

gp—
p—

at least one monomer of the general formula I and the at

least a second monomer having the general formula II.

It should be appreciated by one skilled 1in the art that

the above mentioned preferred features with respect to the
R'0O- removal agent similarly apply to the R°0- removal

agent.

Preferably, step (11) takes place at a temperature between

0°C and 70°C. More preferably, step (11) takes place at a

temperature between 10°C and 60°C. More preferably, step

(11) takes place at a temperature between 20°C and 50°C.

Most preferably, step (11) takes place at a temperature

between 30°C and 40°C.

gr—

Preferably, the reaction of step (111) takes place at a

temperature between 0°C and 90°C. More preferably, the

reaction takes place at a temperature between 10°C and

90°C. More preferably, the reaction takes place at a

temperature between 40°C and 90°C. Most preferably, the
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reaction takes place at a temperature between 80°C and

g—

90°C. Preferably, the reaction of step (111) 1s performed

gr—

1n the presence of at least one catalyst.

Preferably, the catalyst comprises any sultable catalyst.

Preferably the catalyst comprises a transition metal or

group 14 or 15 chelate compound. Preferably, the catalyst

comprises a transition metal or group 14 or 15 organic

chelate compound. Preferably, the catalyst comprises a

cransition metal or group 14 or 15 alkoxy chelate

compound. Preferably the catalyst 1s water soluble. More

preferably, the catalyst comprises a transition metal or
group 14 or 15 poly—-alkoxy chelate compound. The catalyst

may be stabilised by an alkanolamine derivative.

gr—

Preferably, the catalyst 1s selected from compounds of any

of the following: titanium, zlrconium, hafnium, tin,

antimony Or Jgermanium. n a particularly preferred

embodiment, the catalyst comprises a water soluble alkoxy

titanate, zilrconate or stannate compound stabillised by an

alkanolamine derivative. Most preterably, the catalyst

comprises an alkoxy titanate compound.

y—

Examples of suitable catalysts 1nclude TYZOR (RTM) ,

commercially available from DuPont, and VERTEC (RTM),

commercilially availlable from Johnson Matthey.

Preferably, the reaction takes place at a suitable pH 1in a

range to sult the stability of the binder.

gr—
p—

Preferably, the reaction takes place 1n the presence of a

g—

PH adjuster operable to adjust the pH of the reaction

mixture. Preferably, the pH adjuster comprises at 1least

one acid.
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Preferably, the pH adjuster 1s present 1n the reaction 1n

g— gr—

an amount sufficilient to adjust the pH of the reaction

mixture to between 6 and 1, more preferably, between 5 and

1, and most preterably, between 4 and 1.5.

In one embodiment, the pH adjuster may comprise the acid

R*COOH generated during the reaction.

Alternatively or additionally, the pH adjuster may

comprise the acid R°COOH generated during the reaction.

Preferably, the at least one acid 1s any suitable organic

Or 1norganic acid. Preferably, the at least one acid has

gr—

a pKa 1n agqueous solution at 298K of 1less than 5, more

preferably, less than 4.

Preferably, the pH adjuster 1s a strong Br@ensted acid. By

strong Br@ensted acid 1s meant a Br@ensted acid having a

pKa (1n agqueous solution at 298K) between -12 and -5, and

preferably between -10 and -6.

Alternatively or additionally, the pH adjuster may be a

weak Br@densted acid. By weak Br@densted acid 1t 1s meant a

Brdensted acid having a pKa (i1n agqueous solution at 2986K)

between -5 and +10, and preferably between +3 and +5.

Preferably, the at least one acid 1s water soluble.

Preferably, the at 1least one acid comprises any C1—Cqp

organic acid, more preferably, any C,-C¢ organic acid.

Preferably, the at 1least one acid comprises any Jlower

alkyl acid.
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g—

Examples of sultable at least one acids 1nclude but are

gr—

not restricted to any of the followling, alone or 1n

comblnation: formic, acetic, propionic, butyric, oxalic,

malonic, succinic, glutaric, adipic, citric, hydrochloric,

sulphuric, phosphoric, nitric, boric, trifluoroacetic,

methanesulfonic, trifluoro methanesulfonic acid.

The at least one acid may alternatively or additionally

comprise at least one water stable Lewis acid. Examples

y—

of suitable Lewilis acids 1nclude but are not restricted to

L1Cl, FeCl,, 7ZnCl,, CaCl, and the like.

References herelin to pH should be regarded as pH measured

at 296K 1n aqueous solution.

The components of the third and fourth aspect of the

invention may be contacted 1n any order. For instance,

the at least one acid may be firstly introduced to the

silanes and then later to the water or the water/at least
one alkanol mixture or, alternatively, the silanes, the at
least one acid and the water or water/at least one alkanol

mixture may all be introduced at the same  time.

Beneficial results may be achieved by adding different

y—

amounts of the at least one acid at di3

gp— g—
p—

"erent stages of

the polymerization reaction.

Additives or stabilililising agents may also be 1introduced

gr—

during the preparation of the Dbinder. Examples of such

include but are not restricted to colloidal silica, silica

pr— p—

sols, antifoamling agents or buffers.
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One embodiment of the method includes adding the R'O-

and/or R°0- removal agent to the other 1Ingredients. In an

alternate embodiment, the reaction phase and other agents,

y—

if any, are added to the R'O- and/or R°0- removal agent.

gr—

In a further alternate embodiment, a fraction of the

reaction phase 1s mixed with the R'0- and/or R°0- removal

g—

agent and then added to the rest of the ingredilients.

The removal of alkanol, R%KXNL R°COOH and/or water may be

performed at atmospheric pressure or under vacuum. The

removal may start durilng the mixing stage as well as after

y— y— y—
—

completion of hydrolysis of the silanes. The evolution of

gp—
o

hydrolysis of silanes may be monitored by any conventional

analytical method such as gas chromatography, 1nfra-red
SPectroscopy, Raman spectroscopy  Or nuclear magnetic

resornarnce.

The amount of removed alkanol, R%KXNL R°COOH and/or water

may be determined by any suitable analytical method.

gr—

The amount of R'O- and/or R’0- removal agent used 1n the

polymerization reaction may be adjusted 1n order to reach

a desired final solids amount after the distillation

gr—

process. The weight of the alkanols may be replaced by

the same weight in R'O- and/or R°0- removal agent during

the process or, preferably, substantially after completion

gr—

of the process.

The paint may be any water based silicone decorative or

protective paint such as water repellent, dirt repellent

g—

praint for concrete and facades, 1mpregnation agents for

p—

indoor or outdoor walls, water repellent agents for

textiles. Preferably, the palnt 1s an anticorrosion
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raint 1s a weldable shop primer.

y—

According to a sixth aspect of the present 1nvention there

1s provided a two component paint composition comprising:

1) a Tfilrst component comprising an agueous binder

gr—

composition as defined 1n any of the above aspects

gr—

of 1nvention; and

11) a second component comprising at least one

reactive filler.

The two component paint composition may further comprise

g—

one or more of the following 1n elther component: non

conductive pigments, thickeners, rheological additives,

colloidal silica, coated colloidal silica and/or at least

one silica sol. Preferably, the first component further

comprilises one or more of the following: non-conductive
pigments, thickeners, rheologilical additives, colloidal

silica, coated colloidal silica or silica sol.

gr—

Examples of suitable non conductive pigments 1nclude

titanium dioxide, red 1ron oxide, calcium carbonate, talc,

aluminium silicate and yvellow 1ron oxide.

Preferably, the two component palnt composition comprilises

- |} -

at least one filler. Preferably, the second component 1s

a powder. Preferably, the at least one filler 1s present

1n the second component, preferably 1n an amount between 1

y—

and 99% of the dry weight of the second component. More

preferably, the at 1least one filler 1s present 1n the

second component 1n an amount between 20 and 60% of the

gr—

dry welght of the second component. More preferably, the
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at least one filler 1s present 1n the second component 1n

gr— gr—

an amount between 30 and 60% of the dry weight of the

second component. Most ©preferably, the at least one

filler 1s present 1n the second component 1n an amount

between 40 and 50% of the dry weight of the second

component.

Preferably, the at least one filler comprises a mineral

fi1ller.

Preferably, the at least one filler comprilises one oOr moOre

yp—

of the following: 1ron oxides (other than micaceous 1ron

ox1de); natural and precipitated barium sulphate, barvytes,

blanc fixe; aluminium silicate, kaolin, kaolinite, china

clay; magnesium silicate and magnesium hydrosilicate,

mica, talc, chlorite, tremolite; si1lica, surface treated

silica, amorphous quartz, crystalline quartz, fumed

si1lica; aluminium oxide and hydrate, bauxite, calcined

bauxite; calcium magnesium carbonate, dolomite; natural

and precilpitated calcium carbonate; aluminium silicates,

feldspar; nepheline syenite; calcium silicates,

wollasionite; Z1nNcC ox1lde; zlnc  phosphate; graphite;

bismuth vanadate; lead chromate; silicium carbide;

zeolltes; pyrophyllite; glass flakes; 1ron phosphide;

nickel phosphide; hollow spheres; and aluminium. AlsO

g—

possible are other families of sulphates, carbonates,

si1licates, oxides and vanadates.

Preferably, the second component COmprilises Z1lnc.

Preferably, the zinc 1s present as finely divided =zing,

zinc flake, zinc powder or zinc dust. Preferably, the

Zlnc 1s present 1n the second component 1n an amount 1 to

gr—

99% of the dry weight of the second component. More
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gr—

second component 1n an amount 30 to 60% of the dry weight

yp—

OL

present 1n the second component 1n an amount 40 to 50% of

the

the second component. Most preferably, the zinc 1s

g—
p—

g—

dry weight of the second component.

Preferably, the two component palnt composition comprilises
a colour pigment. Preferably, the colour pigment 1s
present 1n eilither the first or second component 1n an

y— y—

amount 0.1 to 50% of the dry weight of whichever component

1t

1s present 1n. More preferably, the colour pigment 1s

present 1n eilither the first or second component 1n an

yr— gr—

amount 1 to 15% of the dry welght of whichever component

1t 1s present 1n.

Pre

ferably, the second component comprises a conductive

plgment. Conductive pigments are known to 1mprove both

anti-corrosive properties (by electrically connecting zinc

particles with the substrate) and arc welding properties.

Preferably, the conductive pilgment 1s selected from
micaceous 1ron oxide, ferro alloy, di-i1ron phosphide,
copper flakes, nickel flakes stalnless steel flakes,
aluminium flakes and the like. Preferably, the conductive

pigment 1s present 1n the second component 1n an amount 60

TO

pre

gr—

20% of the dry weight of the second component. More

ferably, the conductive pigment 1s present 1n the

gr—

second component 1n an amount 40 to 25% of the dry weight

yp—

OL

the second component.

Optionally, the two component paint composition may

further comprise sulitable additives such as antili-settling,
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defoamers, thickening agents, rust 1nhibilitor or wetting

agents.

Typical thickening agents are acrylate polymers oOr

hydroxyethyl cellulose polymers; when used they are

y—

preferably added in an amount up to 2% w/w of the dry

g—

welght o© the two component palint composition, moOre

gr— gr—

preferably, up to 1% w/w of the dry weight of the two

component paint composition. Typlcal anti settling agents

are clay cype materials like bentonite, glycerol

trihydroxystearate, polyamides or polyethylene wax; when

used they are preferably added in an amount up to 4% w/w

gp— g—

of the dry weight of the two component paint composition,

g— gr—

the dry weight of the two

more preferably up to 2% w/w O
component paint composition. Tyvpical wetting agents are
ethoxylated alkanols (e.g. the product with CAS RN=68439-
45-2) .

Optionally, the two component paint composition may

further comprise sulitable anti-corrosive pigments, such as

molvybdates, phosphates, borates or zinc oxide.

Optionally, the two component paint composition may

further comprise sultable catalysts. Preferably, the

catalyst comprises a transition metal or group 14 or 15

chelate compound. Preferably, the catalyst comprises a
transition meta. or group 14 or 15 organic chelate
compound. Preferably, the catalyst comprilises a transition

metal or group 14 or 15 alkoxy chelate compound.

Preferably the catalyst 1S water soluble. More

preferably, the catalyst comprises a transition metal or

group 14 or 15 poly—-alkoxy chelate compound. The catalyst

may be stabilised by an alkanolamine derivative.
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g—
h—

Preferably, the catalyst 1s selected from compounds of any

of the following: titanium, Zzlrconium, hafnium, tin,

antimony Or Jgermanium. n a particularly preferred

embodiment, the catalyst comprises a water soluble alkoxy

titanate, zilrconate or stannate compound stabilised by an

alkanolamline derivative. Most preferably, the catalyst

comprises an alkoxy titanate compound.

g—

Examples of suitable catalysts 1nclude but are not

restricted to TYZOR LA (RTM), commercilially available from

DubPont, or VERTEC XL175 (RTM), commercially avallable from

Johnson Matthey.

g—

Preferably, the mixing ratio, by weight of the components,

between the first and the second component 1liles between

1:20 and 1:0.05, more preferably, between 1:10 and 1:0.1,

most preferably, between 1:2 and 1:0.1.

g—

The two components of the two component pailnt composition

are preferably 1introduced to each other substantially

gr—

immediately prior to application of the paint composition

to the substrate; preferably, 1less than 2 hours before

application, more preferably, less than 1 hour before

application, most preferably, less than 30 minutes before

application. The two components are preferably mixed

together prior to use.

g—

Preferably, the percentage w/w solids of the two component

paint composition are between 710% and 10%, more

preferably, between 40% and 20%, and most preferably

between 35% and 25%.
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Preferably, after the two part

applied to a substrate 1t cures

PCT/EP2007/056672

raint composition 1S

to form a dry f£ilm.

Preferably, zinc dust 1s present 1n the dry film between

30% and 1%, more preferably betwee

n 60% and 20%, and most

yp—

preferably between 50% and 30% by weight of the dry film.

p—

According to a seventh aspect of

the present 1nvention

there 1s provided a coating derived from a paint

gr— y—
—

composition of any of the first,

aspect.

second, fourth or sixth

gr—

According to an eil1ghth aspect of the present 1nvention

there 1s provided a substrate comprising at least one

coating layer, the coating layer being derived from a

1rst, second, fourth or

raint composition of any of the £

s1xXxth aspect.

All of the features disclosed herein may be combined with

gp—
p—

any of the above aspects and 1n any combination.

ExamEles

Binder 1

g—

91 g of 3-glycidyloxypropyl trime

tetraethylsilicate are stirred.

I

contalning 2.3 g O:

g—

1)

thoxysilane, 136.6 g of

662 .5 g of water

formic acid 1s then drop wise added

during a period of 30 min while the temperature 1s

malntained below 35°C. At the end of the addition, the

gr—

temperature 1s raised to 85°C

ralsed to maintain the distillation of the mixture of

methanol and ethanol, the distilla

temperature reaches 99°C. For 1indication, a volume of

for 15 min and 1s then

g— g—
p—

tion 1s stopped when the

gr—
h—
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ca.26/7 ml 1s collected 1n the distillation trap leading to

gr—

gr—

welght solids of the binder of c.a. 17.5%.

Rinder /Z

tetraethylsilicate

contalning 2.2 g O3

y—

30.2 g of 3—-glycidyloxypropyl trimethoxysilane, 120.3 g of
and are stirred. 629.85 g of water
- formic acid and 17.16 g of Bindzil
CC30 1s then drop wilise added during a period of 30 min
while the temperature 1s maintained below 35°C. At the end
of the addition, the temperature 1s raised to 85°C for 45

y—

min and 18 then raised until distillation of the mixture

gp—

of methanol and ethanol,

the temperature o

the distillation 1s stopped when

the reactor reaches 100°C. For

gr—

indication, a volume of ca. 241 ml 1s collected 1in the

distillation trap leading to weight solids of the binder

y—

of c.a. 17.0%.

The used silanes are commercilially avallable

AG.

gr—

from

Degussa

The following examples are of paint formulations. The

paint formulations

are prepared by adding the

f1ller

mixture to the agqueous binder and then stirred by hand.
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Zinc dust Miox™
Larvik Zinc
Westmin Nyad M1250* standard oxide
Example Binder#® Binder weight/ r* D30E" grade 7~ LF*
1 1 40.9 - 13.1 28.2 11.8 6
2 1 44 4 50.2 - - - 5.4
3 1 99.9 - 37.7 - - 6.8
4 2 40.9 - 13.1 28.2 11.8 6
5 2 44 4 50.2 - - - 5.4
6 2 99.9 - 37.7 - - 6.8
*Relatlve welghts 1n grams
Westmin D30E 1S commercially avallable from Mondo

5 Minerals,

Minerals,

commercially available

Nyvad M1250 1s commercially available

Z1lnc dust

standard 7/

and Zinc Oxide

LEF

from NycCco

dare

from Umicore and Mi1ox 1s a generic

from

abbreviation for Micaceous Iron Oxide availlable
Kartner.
10
F'i1lm properties.
Example Water double rubs Pot lite (hours)*
1 > 200 after 24 hours 6
2 60 after 24 hours > 7
3 > 200 after 6 hours 3
4 > 200 after 24 hours 6
5 90 after 24 hours > 7
6 > 200 after 6 hours 3
*: The pot life represents the time during which the viscosity remains low enough to
allow application by the means of airless spraying.
15

The water double rubs are measured by rubbing with light

pressure a wet cotton cloth back and

> 200 rubs are obtained,

forth on the coating.

we can say that the coating 1s
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appropriately cured. When the coating is easily wiped away from the substrate, we can say
that the coating is not cured (cf. Testmethod ASTM D4752 where 50 double rubs with Methyl

Ethyl Ketone indicate sufficient curing).

All of the features disclosed in this specification (including any accompanying claims,
abstract and drawings), and/or all of the steps of any method or process so disclosed, may be
combined in any combination, except combinations where at least some of such features

and/or steps are mutually exclusive.

Each feature disclosed in this specification (including any accompanying claims,
abstract and drawings) may be replaced by alternative features serving the same, equivalent
or similar purpose, unless expressly stated otherwise. Thus, unless expressly stated
otherwise, each feature disclosed is one example only of a generic series of equivalent or

similar features.

The invention is not restricted to the details of the foregoing embodiment(s). The
Invention extends to any novel one, or any novel combination, of the features disclosed in this
specification (Including any accompanying claims, abstract and drawings), or to any
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g—
p—

novel one, or any novel combination, of the steps of any

A

method or process so disclosed.
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CLAIMS
1. A two component paint composition that, after mixing,

comprises the following components 1n agueous solution:

a) from the first component:

i) an aqueous binder, wherein the agqueous binder comprises an

oligomeric or polymeric compound the oligomeric or
polymeric compound being formed from at least one monomer

of the general formula I:
Si (ORY) 4 I
where each R' is independently selected from hydrogen or

any alkyl, alkenyl, alkynyl, aralkyl, aryl or -(C=0)R"

group, and

each R® group is independently selected from hydrogen or

any alkyl, alkenyl, alkynyl, aralkyl or aryl group,

and at least one monomer having the general formula II:

(R%) 4_nSi (OR’) 1T

where each R‘ is independently selected from hydrogen or

any alkyl, alkenyl, alkynyl, aralkyl or aryl group, and

wherein at least one -R° group comprises the group -R*QR”

or -R*N(R"), where R* is any C; to Cig bivalent organic

pbridging group, Q 1s selected from an Oxygen or a Sulphur
radical and R® comprises an H, alkyl, alkenyl, alkynvyl,

aralkyl or aryl group, and each R" is independently

selected and defined as for R* above;
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where each R° is independently selected from hydrogen or

any alkyl, alkenyl, alkynyl, aralkyl, aryl or - (C=0)R’

. - . 4
group, where R° is defined as for R° above,

and m = 1 to 3;

b) from the second component

i) at least one reactive filler material, wherein the

reactive filler material comprises zinc oxide,

provided that the paint composition comprises less than

P

20% by weight of organic solvent.

2 . A paint composition comprising an agueous binder,

wherein the aqueous binder comprises an oligomeric Or polymericC

compound the oligomeric or polymeric compound being formed

from at least one monomer of the general formula I:

Si (OR'Y) . I

where each R' is independently selected from hydrogen or
any alkyl, alkenyl, alkynyl, aralkyl, arvyl or ~ (C=0)R*

group, and

each Eﬁ'ganHD 1s 1ndependently selected from hydrogen or

any alkyl, alkenyl, alkynyl, aralkyl or aryl group,

and at least one monomer having the general formula II:

(R*) 4_nS1i (OR?), II
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where each R® is independently selected from hydrogen or
any alkyl, alkenyl, alkynyl, aralkyl or aryl group, and
wherein at least one -R° group comprises the group ~-R*QR*

or -R*N(R"), where R* is any C; to C;o bivalent organic

bridging group, Q is selected from an Oxygen or a Sulphur
radical and R® comprises an H, alkyl, alkenyl, alkynyl,

aralkyl or aryl group, and each R" is independently

selected and defined as for R”® above;

where each R’ is independently selected from hydrogen or

any alkyl, alkenyl, alkynyl, aralkyl, aryl or — (C=0)R’

group, where R’ is defined as for R® above,

and m = 1 to 3;

and the paint composition further comprising at least one

reactive filler material, wherein the reactive filler

material comprises zinc oxide,

provided that the paint composition comprises less than

-

20% by weight of organic solvent.

3. A paint composition according to either of claim 1 or

claim Z, wherein the at least one reactive filler 1s an

alkaline filler material.

4. A palnt composition according to any one of claims 1
- 3, wherein at least one R° group comprises a terminal

epoOXy group.

5. A palnt composition according to any one of claims 1 -

4, wherein at least one R° group comprises a terminal

acrylate group.



CA 02656372 2013-07-17

a7

i

6. A pailnt composition according to any one of claims 1 -

5, wherein the monomer of general formula II 1s selected

from one or more of the following: 3-
glycidyloxypropyltrimethoxysilané, 3
glyvcidyloxypropyltriethoxysilane, 3~
methacryloyloxypropyltrimethoxysilane, or 3

methacryloyloxypropyltriethoxysilane.

gr—
—

7. A paint composition according to claim 2 or any one of

claims 3 to 6 when dependent on claim 2, wherein the

monomer of general formula I 18 selected from

tetra(methoxy)silane or tetra(ethoxy)silane.

8. A paint composition according to any one of claims 1 to
7, wherein the oligomeric or polymerilic substance 1is

present in the agqueous binder between 99% and 1% by dry

weight of the binder composition.

9. A method of preparing a paint composition, comprising

contacting a first component with a second component, the

first component comprising an aqueous binder, wherein the

agqueous binder comprises an oligomeric or polymeric

compound the oligomeric or polymeric compound being formed

from at least one meonomer ©f the general formula I:

Si (ORY) . I

where each R' 1is independently selected from hydrogen or
any alkyl, alkenyl, alkynyl, aralkyl, aryl or -(C=0)R"

group, and

each R° group 1s 1ndependently selected from hydrogen or

any alkyl, alkenyl, alkynyl, aralkyl or aryl group,
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and at least one monomer having the general formula II:

(R“) 4-nS1 (OR”) 1 II

where each R® is independently selected from hydrogen or
any alkyl, alkenyl, alkynyl, aralkyl or aryl group, and
wherein at least one -R° group comprises the group -R"QR?
or -R*N(R"), where R* is any Ci; to C;p bivalent organic
bridging group, Q 1s selected from an Oxygen or a Sulphur
radical and R®* comprises an H, alkyl, alkenvyl, alkynyl,

aralkyl or aryl group, and each RY is independently

selected and defined as for R* above;

where each R° is independently selected from hydrogen or

any alkyl, alkenyl, alkynyl, aralkyl, aryl or - (C=0)R’

group, where R’ is defined as for R* above,

and m = 1 to 3;

the second component <comprising a reactive filler
material, the reactive filler material comprising zinc

oxide,

provided that the paint composition comprises 1less than

20% by weight of organic solvent.

10. A paint composition, the paint composition comprising

at least one reactive filler material and a binder,

wherein the reactive filler material comprises zinc oxide

, and wherein the binder comprises an oligomeric or
polymeric material, the oligomeric or polymeric material

being formed by the following process:
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i) forming a reaction phase comprising at least one

P

monomer of the general formula I:

Si (OR*) 4 T

where each R' is independently selected from hydrogen or
any alkyl, alkenvyl, alkynyl, aralkyl, aryl or - (C=0)R"

group, and

each R® group 1s 1independently selected from hydrogen or

any alkyl, alkenvyl, alkynyl, aralkyl or arvl group,

and at least one monomer having the general formula II:

(R*) 2-nS1 (OR”) II

where each R° is independently selected from hydrogen or
any alkyl, alkenvyl, alkynvl, aralkyl or aryl group, and
wherein at least one -R° group comprilises the group ~-R*QR?

or -R*N(R"), where R* is any C; to Ci;; bivalent organic

bridging group, Q‘is selected from an Oxygen or a Sulphur
radical and R? comprises an H, alkyl, alkenyl, alkynvyl,
aralkyl or aryl group, and each R" is 1ndependently

selected and defined as for R® above;

where each R’ is 1ndependently selected from hydrogen or

any alkyl, alkenyl, alkynyl, aralkyl, aryl or -(C=0)R’

group, where R’ is defined as for R® above,

and m =1 to 3;

11) contacting the components of the reaction phase with

an R’0- removal agent;
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111) reacting the components of the reaction phase to form

an oligomer or polvmer,

provided that the paint composition comprises less than

20% by weight of organic solvent.

11. A method of preparing a paint composition comprising

contacting at least one reactive filler material and a

binder, wherein the reactive filler material comprises

zinc oxide, and wherein the binder comprises an oligomeric

or polymeric material, the oligomeric or polymeric

materlal being formed by the following process:

i) forming a reaction phase comprising at least one

monomer of the general formula I:

Si (OR™) 4 I

where each R' is independently selected from hydrogen or
any alkyl, alkenyl, alkynyl, aralkyl, aryl or - (C=0)R®

group, and

each R° group 1s 1independently selected from hydrogen or

any alkyl, alkenyl, alkynyl, aralkyl or aryl group,

and at least one monomer having the general formula II:
2 - 3
(R") 4-nS1 (OR7) II
where each R° 1is 1ndependently selected from hydrogen or

any alkyl, alkenyl, alkynyl, aralkyl or aryl group, and

wherein at least one -R? group comprises the group -R"QR”
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or -R*N(R"), where R* 1is any C; to Ci;p bivalent organic
bridging group, Q is selected from an Oxygen or a Sulphur
radical and R® comprises an H, alkyl, alkenyl, alkynvl,

aralkyl or aryl group, and each R" is independently

selected and defined as for R above;

where each R’ is independently selected from hydrogen or

any alkyl, alkenyl, alkynyl, aralkyl, aryl or - (C=0)R>

group, where R° is defined as for R® above,

and m = 1 to 3;

11) contacting the components of the reaction phase with

an R°0- removal agent;

111) reacting the components of the reaction phase to form

an oligomer or polymer,

provided that the paint composition comprises less than

20% by welght of organic solvent.

12. A method according to claim 11, wherein the process

for forming the oligomeric or polymeric material comprises

the further step of removal of the released alkanol,

R4COOH, R°COOH and/or water.

13. A method according to claim 11 or claim 12, wherein

-

the reaction takes place in the presence of a pH adjuster

operable to adjust the pH of the reaction mixture to

between 6 and 1.
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14. A method according to c¢laim 13 when dependent on
claim 12, wherein the pH adjuster comprises the acid
RCOOH or R°COOH generated during the reaction.

gt

15. A palnt composition according to any one of claims 1

to 8 and claim 10, wherein the paint composition 15 a

weldable shop primer.

16. A coating derived from a paint composition of any one

of claims 1 to 8, 10 and 15.

17. A substrate comprising at least one coating layer, the

coating layer being derived from a paint composition of

any one of claims 1 to 8, 10 and 15.
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