WO 00/ 05183 PCT/ EP99/ 05207 Conpositions and nethods to protect calcitic
and/ or siliceous surfaces The present invention relates to conpositions and
met hods t owProo0®88 cal citic and/ or siliceous architectural PGrEP99/05207
construction materials fromwater, oil, grease and weather danmage. Mre
particularly it relates to conpositions and net hods enpl oyi ng
fluorochem cal copol ynmer conpositions to protect materials such as bricks,
tiles, marble, plaster, stone, cenent, concrete and masonry from such
damage. Background of the invention It is known that fluorochem cals,
particul arly cefdnidiitibhs!QR@RRETAS 3 pORROLYBRE Snd/6RdHidRBus Yitel0 | MPart
water, oil or grease repellency to paper and paper products, and to textile
fibers such as nyl on used in carpets and uphol stered furniture. It is also
known that certain flugrochem cal copol r n be used in conbi nation
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teaches two conponent resin conpositions for water-repellent coatings for
textiles and building materials which mprise a fluorinated acrylic

copol ymer conponent whi ch al%—k%ﬁk’—@-ﬂﬁg‘—é@ﬁ@)%c ami no groups, either in
salt or quaternized form and ot her functional groups, and a
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olefin, a carboxylic acid vinyl ester and unsaturated monomers having hydrophilic functional

groups with a water emulsion of a silane compound which has hydrolyzable functional
groups to form a water-repellent, weather-resistant coating on the surface of cured

concrete.

EP-A 0 714 921 teaches two component resin compositions for water-repellent
coatings for textiles and building materials which comprise a fluorinated acrylic copolymer
component which also contains cationic amino groups, either in salt or quaternized form,
and other functional groups, and a polyisocyanate component. On mixing the two water-
based components and applying the mixture to building materials, they harden rapidly to a
coating which imparts stable water- and oil-repellent, anti-graffiti properties to the treated

substrates.

U.S. Patent 5,753,569 teaches a two component coating treatment to render
substrates selected from the group consisting of naturally occurring and synthetic textiles
and their mixtures, leather, mineral substances, thermoplastic and thermosetting polymers
and paper, oil-, water- and soil-repellent by applying thereto compositions containing

components A and B,



WO 00/ 05183 PCT/ EP99/ 05207 2 wherein conmponent B is a fluorine-free

pol y(nmeth)acryl ate ester and conponent A is fluorine-containing and
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treated whether they are cross-linked resins or physical mixtures with a polymeric film former, is that
they form coatings which seal the surface of the construction material. This often results in
an esthetically undesirable shiny and unnatural appearance. Additionally, a coating will
normally make a surface more slippery and prevent water drainage. Both of these
properties would be highly undesirable in a surface treatment for horizontal surfaces such as
concrete floors, sidewalks, driveways, parking lots, roadways and airport runways for

example.

It was therefore and object of this invention to find a one component surface treatment
for calcitic and/or siliceous architectural and construction materials which was free of
crosslinking agents and fluorine-free film-forming polymers which would not impart a shiny
and unnatural appearance to the surfaces, and would not impair traction on treated

horizontal surfaces.

it has now been found that calcitic and/or siliceous architectural and construction
materials, such as bricks, tiles, marble, stone, plaster, concrete, cement and mortar, can be

provided with increased resistance to damage from water, oil, grease and weather, while



hori zontal surfaces. It has now been found that calcitic and/or siliceous
architectural and construction materials, such as bricks, tiles, marble,
stone, pl 2¥0&v/0518bncrete, cenent and nortar, can be provi ded/EHIDNS207

i ncreased resistance to damage fromwater, oil, grease and weather, while
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aqueous solution or self-dispersed emulsion or dispersion of the copolymer on a 100%
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solids basis, more preferably from 0.4 to 1% of the copolymer, and from about 0.01 to 1%
by weight, more preferably from 0.05 to 0.4% by weight of the penetration assistant.

The treating compositions may also contain up to about 2% by weight of a water-
miscible organic solvent such as acetone, dioxane, tetrahydrofuran, dimethyl formamide, N-
methylpyrrolidone, dimethylsulfoxide, ethanol, isopropanol, methyl isobutyl ketone, ethylene
glycol or propylene glycol, such solvents being commonly employed during the synthesis of
the copolymers. Additionally the penetration assistant may be added as a solution in an
organic solvent. Preferably however the treating compositions contain no or only low

amounts of organic solvents for health, safety and ecological reasons.

The treating composition may also advantageously contain conventional additives
which are compatible with the mixture of the aqueous solution or self-dispersed emulsion or
dispersion of the copolymer and the penetration assistant. In particular the treating
composition may contain a microbicide. Many microbicides and commercial sources

thereof are listed in



The treating conposition may al so advant ageously contain conventi onal
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propyl-, lsoprop l-, ISO ut hexyl- heptyl-, ethyl-2-hexyl-, cyclohexyl-, lauryl-,

stearyl- or ethoxyethyl esters of acrylic, methacryllc, alpha-chloroacrylic, crotonic, maleic,
fumaric, itaconic, citraconic and senecioic acid, glycol or polyalkyleneglycol diacrylates and
dimethacrylates, acrylonitrile, methacrylonitrile, chloro-2-acrylonitrile, cyano-2-ethyl acrylate,
methylene glutaronitrile, vinylidene cyanate, isopropyl cyanoacrylate, trisacryloyl-hexahydro-
s-triazine, allyl alcohol, allyl glycolate, isobutenediol, allyloxy-ethanol, o-allyiphenof,
divinylcarbinol, glycerol-allyl ether, acrylamide, methacrylamide, maleamide and maleimide,
N-(cyanoethyl)acrylamide, N-isopropyl-acrylamide, diacetone-acrylamide, N-
(hydroxymethyl)-acrylamide and methacrylamide, N-(alkoxymethyl)-acrylamides and
methacrylamides, glyoxal-bis-acrylamide, amino-3-crotononitrile, monoallylamine,
vinylpyridines, glycidyl acrylate or methacrylate and their chlorohydrins, allyl glycidyl ether

and acrolein.

Epoxy- or chlorohydrin-containing nonionic groups are preferred with glycidyl

methacrylate being especially preferred.



di vinyl carbi nol, glycerol-allyl ether, acrylam de, nethacryl am de,

mal eam de and nal ei m de, N-(cyanoethyl)acryl am de, N-isopropyl-acryl am de,
di acet one-woryh3tad de, N (hydroxym ethyl) -acryl am de and nmetdracnoghsee? de,

N- (al koxymet hyl) -acryl am des and ne§ hacryl am des, gl yoxal -bis-acryl am de,
am no-3-crotononitrile, nonoallylamne, vinylpyridines, glycidyl acrylate
or nethacrylate and their chlorohydrins, allyl glycidyl ether and

acrol ein. Epoxy- or chlorohydrin-containing nonionic groups are preferred
with glycidyl nethacrylate being especially preferred. W 00/05183

PCT/ EP99/ 05241@ copolyaerd ac® padwmpersean eak hewepaerd yetheconamtibeal free padiead by
the conventional free radical ..polynmerization thpds described in the
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avail able. Pr ef”er ab€a§| conponent (A) contains a copolymer which conprises
rmnorrergom'BS"&?l \}ﬁﬁ' €1 in the fol | ow ng percentages by weight, relative to
the total weight of the copolynmers: (a) from about 60%to about 90% of at
| east one n r. of the mula.l: Rf A- ) -C(R) =CH2 (| wherein Rf
o a strai ghETR, Pembrlient P TeRBiria st KOITPERECE TPPOFS Lo about 20
car bon edpoivenerizéd insthélfaiowitigherdentagyed by Jieight, rdlafve) to thdr extadiweidghit of heH or an

al kyl of froml1l to 4 carbon atons, Qis alkylene of 1 to about 15 carbon
at ons, ﬁgp&iygg(eg%l kyl ene of 3 to about 15 carbon atons, -(Cn H2n)(OCq

H2q) m, - SO@) Mbtn(aBoutE9} 1q atmout 9CNIRaf Eastldeme )monontee béthe i*mulsi:H or an al kyl
of 1 to 4 carbon atons, nis 1to 15 qis 2to 4, and mis 1 to 15; (b)
fromabout 10 to about 40% of at |east one nononmer of the forrmula I1:

(R)2N-CH 2CH2 (%_%QK%@E%—{%)QdQZ wherein R is an al k(w group of from

1 to 3 carbon atdns,

wherein
Ry is a straight or branched-chain perfluoroalkyl group of from 2 to about 20 carbon atoms,
Ris H or CHs,
Ais O, S, or N(R’), wherein R’ is H or an alkyl of from 1 to 4 carbon atoms,
Qis alkylene of 1 to about 15 carbon atoms, hydroxyalkylene of 3 to about 15 carbon
atoms, -(Cq Han)(OCq Hag)m=, -SO2-NR’(C,, Hzn)-, or -CONR'(C,, Hzn)-, wherein R’ is H or an
alkyl of 1 to 4 carbon atoms, nis 1to 15, qis2to 4, and mis 1 to 15;

(b) from about 10 to about 40% of at least one monomer of the formula :

(R,),N—CH,CH;—0—C(0)—C(R,)=CH, | ()

wherein
R is an alkyl group of from 1 to 3 carbon atoms,
R, is H or an alkyl radical of 1 to 4 carbon atoms, and wherein the nitrogen is 40 to 100%
quaternized or in the form of a salt; and

(c) from about 1 to about 7% of at least one monomer of formula Il or IV, or a mixture
thereof:



R2 is Hor an alkyl radical of 1 to 4 carbon atons, and wherein the
nitrogen is 40 to 100% quaternized or in the formof a salt; and (c) from
about 1 tovelboosisy% of at | east one nononmer of fornula ||| RIT/HPYI/0ER07 a

m xture thereof: WO 00/05183 PCT/ EPR9/05207 6 0 CH CHCH O (O -(R)=CH
(rrry 2232 or d-CHR2-CHOHCH2-OC(O--C(R4)=CH2 (I1V), wherein R3 and
R4 are each independently H or the sanme or different alkyl radical of 1 to
about 4 carbon atons. In the above conpositions, preferably in fornula I,
R, is a straight chain perfluoroal kyl group of 2 to about 20 carbon atons,
or a mxture theregf, Ais 0 and Qis an alkylene of 1 to about 15 carbon
atons. More pref e}/ab\ly the nmononer of formula I is a perflcﬂ%oal kyl et hyl
acryl ate having @}hge_t;pgr_mﬂ-l-aoCF@@Z(@ﬁ%p:‘éWOC(O) - C(H) =CH2 erein x is an
even integer from4 to 18, or a mxtlre tHereof. Most preferred is a

m xt ur eo’havi ng a perfluoroal kyl carbon chain length distribution (x) by

wei ght of about 50% of 8-carbon, about 29% of 10-carbon, about 11 % of
12- carbon, and GFCH.-EHEDHEIH1G{ONtCGFe=-Cbf. 6- car bon, 14- c@v)bon and | onger

chain lengths. Preferably the nononer of formula Il is diethylam noethyl

met hacryl ate whi ch has undergone partial or full salinization or

guat er niwparteiron and the nononer of forrmula Il is glycidyl nethacryl ate.
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f or mul acdrbon atonfse copol yner (in its salt form is fromabout 13%to about
19% by wei ght and the proportion of the nononer of forrmula Ill or IV, or a

m xture thereof, in the copolymer is fromabout 1%to about 5% by weight.
The above clogbé wberesceamskinosypreferablyan farmmall, B is Batreight 8haiy derfi6droalkiie

di scl OSHFo%p of 2 to about 20 carbon atoms, or a mixture thereof, A is O and Q is an alkylene of 1
to about 15 carbon atoms. More preferably the monomer of formula | is a perfluoroalkylethy!
acrylate having the formula CF;CF,(CF,),C,H,OC(0)-C(H)=CH, wherein x is an even
integer from 4 to 18, or a mixture thereof. Most preferred is a mixture having a
perfluoroalky! carbon chain length distribution (x) by weight of about 50% of 8-carbon, about
29% of 10-carbon, about 11% of 12-carbon, and with smaller percentages of 6-carbon, 14-
carbon and longer chain lengths. Preferably the monomer of formula Il is diethylaminoethyl
methacrylate which has undergone partial or full salinization or quaternization and the

monomer of formula lll is glycidyl methacrylate.

Preferably the proportion of the monomer of formula I in the copolymer is from about
79% to about 85% by weight, the proportion of the monomer of formula Il in the copolymer
(in its salt form) is from about 13% to about 19% by weight and the proportion of the
monomer of formula il or [V, or a mixture thereof, in the copolymer is from about 1% to

about 5% by weight.

The above copolymers are known per se from U.S. Patent 5,674,961, the disclosure
of which is incorporated by reference, where they are taught to be useful in treating paper
and paper products. They are also known per se from WO 97/39072, the disclosure of
which is incorporated by reference, where they are taught to be useful in treating hard
surfaces including construction materials such as brick, stone, wood, concrete, ceramics,
tile, glass, stucco, gypsum drywall, particle board, or chip board. A composition comprising

an especially



of which is incorporated by reference, where they are taught to be useful
in treating paper and paper products. They are al so known per se from WD
97/ 39072, wbaodsissl osure of which is incorporated by refermmerssnsm®re t hey
are taught to be useful in treating gard surfaces including construction
materials such as brick, stone, wood, concrete, ceramcs, tile, glass,
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assistant will reduce the surface tension of water by at |[|east 15 percent,
preferably by 20 to 60 percent. Advantageously the conposition contains
from about BAd@htdgeolislutieypevetrgtidn adsistany enestetiad liquid fosm] sithenbs apieef ikuabl y
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penetration assistant is a proprietary liquid mixture known as Solvent-D, which contains

propylene carbonate and which is commercially available from Polypore, Inc., Tucson, AZ.

The amount of the penetration assistant to employ can vary widely. Generally an
effective amount of the penetration assistant will reduce the surface tension of water by at
least 15 percent, preferably by 20 to 60 percent. Advantageously the composition contains
from about 0.01 to 1% by weight of a penetration assistant, preferably from 0.05 to 0.4%
and more preferably from 0.08 to 0.15% by weight of the penetration assistant. These
weight percentages are on an “as is” basis, meaning that the presence or absence of a

solvent or diluent in the commercially available surface-active material is ignored.

The present invention further comprises a process which provides calcitic and/or
siliceous architectural and construction materials with increased resistance to damage from
water, oil, grease and weather, which process comprises treating said materials with an

aqueous composition containing:



wei ght percentages are on an "as is" basis, neaning that the presence or
absence of a solvent or diluent in the cormercially avail able

surface- acWpwe/osisderial is ignored. The present invention fROTVERI/0S®APri Ses
a process which provides calcitic ang/or siliceous architectural and
construction materials with increased resi stance to danage from water,

oil, grease and weather, which process conprises treating said naterials
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Tononer SLURRRPR HhuSgner SRPEbrat e hrATrEb b Bo0R% S5THs BRSACIB0 by
wei ght abowioe1as 1ADbEweighDofRlS pamtiadomasystaani oni ¢ groups. Preferably the
nonionic group is selected fromthe group consisting of ethylene,
propyl ene, isobutene, chloro-3-isobutene-1, butadiene, isoprene, chloro-

and di chl or md)prteawhieelrw@cesé kheoafapolyamdud(u\f) istreaction @rdd@d esiromiabyli 60-96%
chlori d uor
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or et hox et hﬁgogeé}ers of a Joroacr lic,

or ot oni £91 Ao e sGonEne, S BainpulaBd bRt S o ycol

or chloro- and dichloro-butadienes, fluoro- and difluoro-butadienes, vinylidine chloride, vinyl- or
vinylidine fluoride, allyl bromide, methally! chloride, vinyl-toluene, alpha-methylstyrene,
alpha-cyanomethylstyrene, divinylbenzene, N-vinylcarbazole, methyl vinyl ketone, allyl
acetate, allyl propionate, allyl isobutyrate, allyl heptanoate, cetyl vinyl ether, dodecyl vinyl
ether, allyl-, methyl-, ethyl-, propyl-, isopropyl-, butyl-, isobutyl-, hexyl-, heptyi-, ethyl-2-hexyl-
, cyclohexyl-, lauryl-, stearyl- or ethoxyethy! esters of acrylic, methacrylic, alpha-
chloroactrylic, crotonic, maleic, fumaric, itaconic, citraconic and senecioic acid, glycol or
polyalkyleneglycol diacrylates and dimethacrylates, acrylonitrile, methacrylonitrile, chloro-2-
acrylonitrile, cyano-2-ethyl acrylate, methylene glutaronitrile, vinylidene cyanate, isopropyl
cyanoacrylate, trisacryloyl-hexahydro-s-triazine, allyl alcohol, allyl glycolate, isobutenediol,
allyloxy-ethanol, o-allylphenol, divinylcarbinol, glycerol-allyl ether, acrylamide,
methacrylamide, maleamide and maleimide, N-(cyanoethyl)acrylamide, N-isopropyl-
acrylamide, diacetone-acrylamide, N-(hydroxymethyl)-acrylamide and methacrylamide, N-
(alkoxymethyl)-acrylamides and methacrylamides, glyoxal-bis-acrylamide, amino-3-
crotononitrile, monoallylamine, vinylpyridines, glycidyi acrylate or methacrylate and their
chlorohydrins, allyl glycidyl ether and acrolein. It is especially preferred that the nonionic
monomer comprises at least one monomer selected from the group consisting of glycidyl

acrylate or methacrylate and their chlorohydrins.



pol yal kyl enegl ycol diacryl ates and di net hacryl ates, acrylonitrile,
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at | east one nononer selected fromthe group consisting of glycidyl
acrylate or nethacrylate and their chlorohydrins. W 00/05183

PCT/ EP99/ 05207 —BDPRLEE h;ézp gferred process conpris treati ng above
substrates with [gn&aq%éoé }JL% os?t?on wherein the copolyner in (A) is a

reacti on product of nonomers copolynerized in the follow ng percentages by
weight, relative to the total weight of the copol yners: (a) from about 60%
to aboutwhgﬂ% of at |east one nmononer of the fornula I:

A-C( O - i trai b d-
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is 0, SRieHMGCH,), wherein R is Hor an al kyl of froml to 4 carbon atons,
Q is al kyl ene of to abou carb ., hydr al kyl ene of 3 to about
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wher ei n aRyl ¢fS ta1a o@k&@ﬁlatgm@upusqftoﬁspmslztom angaflganoaktons, R2 Is H or an

IkIr'If 4 car nd wherein the nitrogen is 4
i‘oo?,'/o adi C?b)fr%m élbcatu?10tocgb ?Qo%to?atleagtog\e moeno?rgerohh%forlrrtluloﬂe I's 40 to

(R,),N—CH,CH;—0—C(0)— C(R,)=CH, (1)

wherein
R, is an alkyl group of from 1 to 3 carbon atoms,
Rz is H or an alkyl! radical of 1 to 4 carbon atoms, and wherein the nitrogen is 40 to 100%
quaternized or in the form of a salt; and
(c) from about 1 to about 7% of at least one monomer of formula Ili or IV, or a mixture

thereof:

I
CH;—CH-CH;~0—C(0)—C(R,)=CH, ()



gquaternized or in the formof a salt; and (c) fromabout 1 to about 7% of
at | east one nononer of formula Il or IV, or a mxture thereof: 0O CH

\ CH CH2 O-vop@/088R3)=CH2 (I11) WD 00/05183 PCT/ EP99/ 05207 PIX/ER99/05207
A-CH2-CH(OH)CH2- O C(O --C(R4) =CH2 (L), wherein R3 and R4 are each

i ndependently H or the sane or di ffé ent alkyl radical of 1 to about 4
carbon atons. In the above process preferably R, is a straight chain

perfl uorpal kyl group of 2 to about 20 carbon atoms, or a mxture thereof,
Ais 0and 0 is an al kyl ene of 1 to about 15 carbon atons, the nononer of
formula Il is dCECHyCEOHIBHRPIC(DetGER)ABHHt e whi ch has und@y)gone parti al
or full salinization or quaternization and the nononmer of fornmula IIl is
glycidyl nethacrylate. The present invention also relates to a calcitic
and/ or sihkregeous architectural or constructi on materi al which has
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about Ocdrbboattbshy wei ght, on a 100% sol i ds basi s, of an aqueous soI ut| on
or self- dispersed emul sion or dispersion of a copolymer which is a
reaction product of nononers containing fluorinated groups, cationic
groups and maheehowe prooessrefe BblyalRy ise{afstfaight\mammmfﬂuommk)agmmeﬁQabiabds\ut
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agitati era e Cconposi ons are prepare
fl uor och@rlﬁacwlateopol ymer and the penetration assistant and, if desired,
any conventional additives to the water.

The present invention also relates to a calcitic and/or siliceous architectural or
construction material which has increased resistance to damage from water, oil, grease and
weather, which material has been treated with a composition which comprises:

(A) from about 0.1 to 4% by weight, on a 100% solids basis, of an aqueous solution or self-
dispersed emulsion or dispersion of a copolymer which is a reaction product of
monomers containing fluorinated groups, cationic groups and nonionic groups,

(B) an effective amount of a penetration assistant, and

(C) water to make up 100%.

The compositions of the present invention are prepared by simply combining the
fluorochemical copolymer and the penetration assistant and, if desired, any conventional
additives, in particular a microbicide, with water of about neutral pH with gentle agitation.
Preferably the compositions are prepared by adding the fluorochemical copolymer and the
penetration assistant and, if desired, any conventional additives to the water.

Advantageously deionized or distilled water of about neutral pH is employed.

If desired a concentrate of the inventive composition may be prepared by combining
the fluorochemical copolymer, the penetration assistant and any conventional additives and,

optionally, none or preferably only a part of the water. The concentrated composition is then



Advant ageously deionized or distilled water of about neutral pHis

enpl oyed. If desired a concentrate of the inventive conposition nay be
prepared byosonhishi ng the fluorochem cal copol yner, the paravERDI0s207

assi stant and any conventional additj,ves and, optionally, none or
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be suf f equigménttiocorhmeaiajiylayaiabte. out t he surface, but excessive runoff
shoul d be avoided for ecol ogical reasons. Naturally some very porous
substrates, such as saltio tile from Mexico, will absorb substanti al
amount s of Theampemsttdf trge compsiibhs othehidsentabventisn td agpdy toshe nerfadel df at ake up

e e
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materials can be successfully treated with the inventive conpositions.

These i Acftde concrete, pavi ng stone, granite bl ocks, marble, natural
stone, linmestone, slate including

Interestingly, a porous substrate largely retains its porosity after the inventive
treatment, so air and moisture vapor can still pass through. This shows that the surface is
not sealed as it would be by a conventional coating. Yet liquid water, oil and grease are
strongly repelled as a result of the inventive treatment. The treated substrate also retains its

natural appearance.

The surface of a great variety of calcitic and/or siliceous architectural or construction
materials can be successfully treated with the inventive compositions. These include
concrete, paving stone, granite blocks, marble, natural stone, limestone, slate including
flagstone slate, brick, porcelain, glazed and unglazed ceramic tile, saltio tile, terra-cotta,

terrazzo and roofing tiles.

The surfaces to be treated may be vertical or essentially vertical, such as the exteriors
of buildings, including historical buildings in need of protection from soot, acid rain and
erosion, as well as statues and monuments, diagonal surfaces such as roofs of slate or tile,
or they may be horizontal surfaces such as concrete floors, sidewalks and streets, and brick

or flagstone



flagstone slate, brick, porcelain, glazed and ungl azed ceramc tile, saltio
tile, terra-cotta, terrazzo and roofing tiles. The surfaces to be treated
may be verwodmlosss essentially vertical, such as the exteriPCEEPD05207

bui | di ngs, including historical buildings in need of protection from soot,
acid rain and erosion, as well as stat ues and nonunents, diagonal surfaces
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of the surface treatnent by the inventive conpositions is primarily
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evaporates | eavin no indication of damage to the surface. Mdtor oil also
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ar chi t egfdiirgdte@EurfeRBISTAChHSINItEBERITd GtinN Evehfualy@sigiplyf &ePotdied RapREOUS, it
slowy absorbs it., However if the surface of a calcitic and/or siliceous

ar chi t e®Ppdigatigh of gamage ethesUfateerial is treated according to the
inventive process there is substantially |ess spreading and no

Motor oil also normally wets out and spreads across a calcitic and/or siliceous
architectural or construction material and, if the surface it is porous, it slowly absorbs it.
However if the surface of a calcitic and/or siliceous architectural or construction material is
treated according to the inventive process there is substantially less spreading and no
absorption. Hence even after an extended period the oil can be readily removed by blotting
it up with an absorbent material or rinsing it off with a hose. The surface of a calcitic and/or
siliceous architectural or construction material treated according to the inventive process

shows improved properties relative to the same surface treated only with the copolymer.

Some of the materials treated according to the inventive process still exhibit excellent

water and oil repellency after more than a year of storage.

The following non-limiting examples illustrate the preparation and use of the inventive

compositions. However the invention is not limited thereto. All parts are parts by weight.



absorption. Hence even after an extended period the oil can be readily
renoved by blotting it up with an absorbent nmaterial or rinsing it off
with a hoswO 0vlag188urf ace of a calcitic and/or siliceous arrdtu/ERSo0820al or
construction material treated accordihng to the inventive process shows

i nproved properties relative to the sane surface treated only with the
copolyner. Sone of the materials treated according to the inventive process
still exhibit excellent water and oil repellency after nore than a year of
storage. The following non-limting exanples illustrate the preparati on and
use of Pheparativet v éveoiivepaspasdins. However the invention is not limted
thereto. Al parts are parts by weight. WO 00/05183 PCT/ EP99/ 05207 13
Preparation of an inventive conposition To a vessel containing 100 parts of
dei oni zed wdib ervessel goatdinirlg 100guidts dbf deibhizeddeteaiseyradually nddep Ritld mpaetase of
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t hen added.1greditstdh Solviert-Dy & piopristaryriivet whith is avaitabéd frgm Potymoge reoURicsdd, 1S
stabl e r \ ication of i lVve .copnposition to a surface
o o o SeREk 1PBaEER s Al FnEln B NUR S AP el BRI Ravimg Tt he
above bompo@iepusnlt isSstalpik@s stdrageari ous cal citic and/or siliceous
architectural and construction materials, including concrete, paving
stone, granite blocks, marble, natural stone, linmestone, slate including
f | agst oAeplilativreof dar inedntive compdsiiion togl sarfade and ungl azed ceramic tile, saltio
tile, terra-cotta, terrazzo and roofing tiles, are laid flat on a
protected surface and then sprayed wth the inventive conposition until

t hei r surf abésa aomptdssedaigbpraying ipparatus Theglacddesdlotmt redingrtaé ebdova s ar e

al | oned woroughl y dry fore.they, are eval uat.ed as described above.
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measur g Bp WSS MddiSle SaARIHAEYeR, JEIRTha Hoieda9 YRAOHAOERR, e,
terra-cotta, terrazzo and roofing tiles, are laid flat on a protected surface and then sprayed

with the inventive composition until their surfaces are thoroughly wet out. Then the treated
materials are allowed to thoroughly dry before they are evaluated as described above.
Additionally, concrete and cement surfaces treated according to the inventive process were
evaluated and found to be slip resistant as measured by Underwriter's Laboratory’s method
UL 410



14 WHAT IS CLAIMED IS: 1. A conposition which provides calcitic and/or
siliceous architectural and construction materials with increased

resi st ancevo@o/dsighge fromwater, oil, grease and weat her, VOTZEP99/05207
conposi tion conprises: (A) fromaboyy 0.1 to 4% by weight on a 100% solids
basi s of an aqueous solution or self- dispersed enul sion or dispersion of a
copol ym3vyHANhISBLABED t&acti on product of nononmers containing fluorinated
groups, cationic groups and nonionic groups, (B) an effective anount of a
penetration assistant, and (C) water to make up 100% 2. A conposition
accordi ngAtcompbsiiiam \lehicwp'rm/rdes@amnibsxewof sibcacabauthitéctdral andebrisjruviinght  of

t he aque ian_or rsed emul sion or di spersi o t.
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t he penebmabsition assgirsesint . 3. A corrp05| tion according to claiml1, wherein
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of "one. or TEEnTts AemER el o HERRSRURiE Shts oo PahenR dBilpssi 1 o

accor di @) aroefﬁalcawmri:cum/rméa@enettdientasgnstlawrmnd| n (A is a reaction product of
one or rs c &)to i ni ng nonionic groups selected fromthe group
consi sti {; %tFr T%ﬁ léong propyl ene, isobutene, chloro-3-isobutene-1,

but adi ene, isoprene, chloro- and dichloro-butadienes, fluoro- and

difl d di hl d I d
L or - RS SREPaccH L IR UG S s oBByd M g o o
al pha- ctr}eaammeuhyélsmqrfcﬁrself d(hpersaylebﬂulucmm didewsiorybicthe bagahireer omed 1§d% vi nyl

k | i.sobut yr.at 1yl
nept anospissteslyfdiyeeBuedr RSRRIDRIG: afhe BenutotmthRble Tolyi
et hyl - A propyl , |sopropyl , butyI , isobutyl-, hexyl-, heptyl -

hyl - |- or eth hyl e f
ncryl 1 o & ebmaer T e o caich heis M Bhdpafin R BRFEHR R e, °
ht acon: mpnmuwge%}m% tﬁrrwle@ri&mfon@ocmaxe: rdet_hgicyyjta:té) moncpndzm&lbktyalr?@elgl ycol

a an i et hacryl.at es nitr onitrile,
chi or o- 2oRR IR 40RY T Ao R iRe kb Sty WS P BPIR ar oni ¢ 11 e,
Vi nyl i demsth(ey@ladd)enonosaps cptdinioy aatienda groapeand from about 1 to about 10% by

weight of one or more monomers containing nonionic groups.

4. A composition according to claim 1, wherein the copolymer in (A) is a reaction product of
one or more monomers containing nonionic groups selected from the group consisting of
ethylene, propylene, isobutene, chloro-3-isobutene-1, butadiene, isoprene, chloro- and
dichloro-butadienes, fluoro- and difluoro-butadienes, vinylidine chloride, vinyl- or vinylidine
fluoride, allyl bromide, methallyl chloride, vinyl-toluene, alpha-methyistyrene, alpha-
cyanomethylstyrene, divinylbenzene, N-vinylcarbazole, methyl vinyl ketone, allyl acetate,
allyl propionate, allyl isobutyrate, allyl heptanoate, cetyl vinyl ether, dodecyt vinyl ether, allyl-,
methyl-, ethyl-, propyl-, isopropyl-, butyl-, isobutyl-, hexyl-, heptyl-, ethyl-2-hexyl-, cyclohexyl-
, lauryl-, stearyl- or ethoxyethyl esters of acrylic, methacrylic, alpha-chloroacrylic, crotonic,
maleic, fumaric, itaconic, citraconic and senecioic acid, glycol or polyalkyleneglycol
diacrylates and dimethacrylates, acrylonitrile, methacrylonitrile, chloro-2-acrylonitrile, cyano-
2-ethyl acrylate, methylene glutaronitrile, vinylidene cyanate, isopropyl cyanoacrylate,

trisacryloyl-hexahydro-s-triazine, allyl



trisacryl oyl - hexahydro-s-triazine, allyl WO 00/05183 PCT/ EP99/ 05207 15

al cohol, allyl glycol ate, isobutenediol, allyloxy-ethanol, o-allyl phenol,
di vi nyl carw0ob318yl ycerol - allyl ether, acryl am de, nethacrrdTaErdes207

mal eam de and mnal ei m de, N-(cyanoet hl I ) acryl am de,

N-i sopropyl -acryl am de, di acetone-acr yI am de, %hydr oxynet hyl ) -acryl am de
and et de@o)|ad adksolate, G%qbutmywet hwquyaﬁifmoam 2yl aﬂ@l drenyaarbyioh givgers)-
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chl or ohgatylamide, gmina- Q:mmhiﬁril@ﬁnm&ylamg woyl@yr@mesaglywnéraetyiate he copol ymer
in (A heandolBRELILRRCARL s, AIRBRERYSuARALKERIGAST I n the ol | ow ng
percent ages by wei g rve otal weight of the copolyners: (a)

from about 60%to about 90% of at | east one nononer of the fornula |:

R - QA’QA@% c@ho%cor%ﬂr%; tom 81 DndReinith gorﬁfnrﬁlﬁh%%mgrc&ﬁﬁr&%geéghggﬁ'

perfl uoroa group rom to about car bon atons CH3, A
is 0, Spneonomgrrenselastastfednm iR grogp eonsisting obglkgidy! etryiaton methecalatmatsbn at ons,
Qis al &0 about 15 carbon atoms, hydroxyal kyl ene of 3 to about
15 car b‘léﬁirmg“ﬁgd'q”(ow H2n) (OCg H2q) m, -S02-NR (Cn Hen)-, or - CONR (Cn

Hen)--, wherein R is Hor an alkyl of 1 to 4 carbon atons, nis 1 to 15,

ane monsmsfofSteldeBortinkdo piim 4 Mg G S mist 1 By 0B acHRtpRIgplor o'
wher ei nmRnomersgapelykyplizegriote folowWingpercentagss yaweioht, eelalive to the 0B 96188
PCT/ EPQ&/ tgé 8(9p70|ymers:

(a) from about 60% to about 90% of at least one monomer of the formula I:

R~Q—A—C(0)—C(R)=CH, () |

wherein

R is a straight or branched-chain perfiuoroalkyl group of from 2 to about 20 carbon atoms,
R is H or CHs,

Ais O, S, or N(R’), wherein R’ is H or an alkyl of from 1 to 4 carbon atoms,

Q is alkylene of 1 to about 15 carbon atoms, hydroxyalkylene of 3 to about 15 carbon
atoms, -(C,, Han)(OCq Hag)m=, -SO2-NR’(Cy, Hzn)-, or -CONR'(C,, Haq)--, wherein R’ is H or an
alkyl of 1 to 4 carbon atoms, nis 1to 15, qis2to 4, and mis 1 to 15;

(b) from about 10 to about 40% of at least one monomer of the formula |l:

(R,),N—CH,CH;~0—C(0)—C(R,)=CH, (I

wherein

R is an alkyl group of from 1 to 3 carbon atoms,



16 R2 is Hor an alkyl radical of 1 to 4 carbon atons, and wherein the
nitrogen is 40 to 100% quaternized or in the formof a salt; and (c) from
about 1 towelwewsisI% of at | east one nononmer of fornula |11 BwrT/ERIY/NST07Q
mxture thereof: 0 CH\CHCH2 O C(;)-C(R3)=CH2 (1I1) or
A-CH2-CH(OH)CH2- O C(O --C(R4) =CH2 (I'V), wherein R3 and R4 are each

i ndependently H or the sane or different alkyl radical of 1 to about 4

ctrar gnee SAPR R TEBRARY 1y BRER R SR e R o T 108 or s

m Xt ur equdtemizefl or A ths f@maofch QI ana&an al kyl ene of 1 to about 15 carbon

ators, the IASHEL0f  [OLI 5ol 4 o 5] SN AMAIFI YL TFLOAFLYLate, whi ch

has undergonhe partia sal ini zati on or "quaternizatid

nononer thefedformula 111 is glycidyl nmethacrylate. 8. A process which
provides calcitic and/or siliceous architectural and construction materials
Wi th increased resistance to damage fromwater, oil, grease and weat her,

whi ch process conpyises treating said materials with an agueous

conposi tion contajn\ng: (A) fromabout 0.1 to 4% by wei ght(“gn a 100% sol i ds
basis of an aquecHs—sel-OHo0-oC(PetER p=xpgr sed enul si on or 'di spersion of a
copol yner which is a reaction product of nononmers containing fluorinated
groups, ,gationic groups and nonionic groups, (B) an effective amount of a

penetration assistant, and (C) water to make up 100% 9. A process
accordi ng to cl@i-arsCHiEIEirO1He)@lrel¢diconposi ti on conplt¥)ses from about

0.2 to 2% by wei ght of the aqueous solution or self-dispersed enul sion or
di spersion of the WO 00/05183 PCT/ EP99/ 05207 17 copol ymer on a 100% sol i ds
basis, @hdrefr om about 0.01 to 1% by wei ght of the penetration

Rs; and R, are each independently H or the same or different alkyl radical of 1 to about 4

carbon atoms.

7. A composition according to claim 6, wherein Ry is a straight chain perfluoroaikyl group of
2 to about 20 carbon atoms, or a mixture thereof, A is O and Q is an alkylene of 1 to about
15 carbon atoms, the monomer of formula Il is diethylaminoethyl methacrylate which has
undergone partial or full salinization or quaternization and the monomer of formula il is

glycidyl methacrylate.

8. A process which provides calcitic and/or siliceous architectural and construction materials
with increased resistance to damage from water, oil, grease and weather, which process
comprises freating said materials with an aqueous composition containing:

(A) from about 0.1 to 4% by weight on a 100% solids basis of an aqueous solution or self-
dispersed emulsion or dispersion of a copolymer which is a reaction product of
monomers containing fluorinated groups, cationic groups and nonionic groups,

(B) an effective amount of a penetration assistant, and

(C) water to make up 100%

9. A process according to claim 8, wherein the aqueous composition comprises from about

0.2 to 2% by weight of the aqueous solution or self-dispersed emulsion or dispersion of the



assistant. 10. A process according to claim8, wherein the copolyner in (A
is a reaction product of from about 60-90% by wei ght of one or nore

met h( acr yl wodp/ossdoner s contai ning pol yfluorinated al kyl groupess/osz0om
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the tota
2-ethyl acrylate methylene glutaronitrile, vinylidene cyanate, isopropyl cyanoacrylate,

trisacryloyl-hexahydro-s-triazine, allyl alcohol, allyl glycolate, isobutenediol, allyloxy-ethanol,
o-allylphenol, divinylcarbinol, glycerol-allyl ether, acrylamide, methacrylamide, maleamide
and maleimide, N-(cyanoethyl)acrylamide, N-isopropyl-acrylamide, diacetone-acrylamide, N-
(hydroxymethyl)-acrylamide and methacrylamide, N-(alkoxymethyl)-acrylamides and
methacrylamides, glyoxal-bis-acrylamide, amino-3-crotononitrile, monoallylamine,
vinylpyridines, glycidyl acrylate or methacrylate and their chlorohydrins, allyl glycidyl ether
and acrolein.

12. A process according to claim 11, wherein the nonionic monomer comprisés at least one
monomer selected from the group consisting of glycidyl acrylate or methacrylate and their
chlorohydrins.

13. A process according to claim 8, wherein the copolymer in (A) is a reaction product of
monomers copolymerized in the following percentages by weight, relative to the total weight

of the copolymers:



of the copol yners: WO 00/ 05183 PCT/ EP99/ 05207 18 (a) from about 60%to
about 90% of at | east one nononer of the formula I: R QA C(O-C(R)=CH2
(1) wherewo OR05i83 a strai ght or branched-chai n perfl uoroal kyl/ERgo®an7of
from2 to about 20 carbon atons, R Hor CH3, Ais 0, S, or N(R),
wherein R is Hor an alkyl of from1l to 4 carbon atons, Qis al kylene of 1
t o about 15 (g)ardnoabait 0%, tolapduieofabkatlieast oné mdnbmendiché fdktmutadr bon  at ons,
-(Cn H2n) (OCg H2g) m, -S02-NR (Cn Hen)-, or -CONR (Cn Hen)--, wherein R is
Hor an alkyl of 1 to 4 carbon atons, nis 1 to 15 qis 2 to 4, and mis

1 to 15; (b) fro cc)ﬁ (Skgto&?%au%ﬁm%of at | east one rma?rrer of the
formula I'l: (R12 2 R2)=CH2 (Il) wherein R is an alkyl
group of from1l to 3 carbon atonms, R2 is Hor an alkyl radical of 1 to 4

carbon atons, and wherein the nitrogen is 40 to 100% quaternized or in the
form of whep@ht; and (c) from about 1 to about 7% of at |east one nononer of

formula Il or IV, or a mxture _ther Opcé I@){ CI_%M
CH CH2OFeisy steqighd peBranced-enaicppivgio e '¢08) 2 I 28iroer Fomsap
00/ 0518R RETHEEYQ/ 05207 19 wherein R3 and R4 are each i ndependently H or

t he sarre or dlfferent al kyl_ radi cal of } ut 4 carbon atons.
Ais O, S, or N(R"), wherein R’ is H or an alkyl o from1to4carbon atoms,

Q s alkylene of 1 to about 15 carbon atoms, hydroxyalkylene of 3 to about 15 carbon
atoms, -(C, Han)(OCq Hag)m=, ~-SO2-NR'(C,, Han)-, or -CONR'(C,, Hz)--, wherein R’ is H or an
alkyl of 1 to 4 carbon atoms, nis 1to 15,qis2to 4, and mis 1 to 15;

(b) from about 10 to about 40% of at least one monomer of the formula |1:

(R)),N—CH,CH7=O0—C(0)—C(R,)=CH, (1t

wherein
R is an alkyl group of from 1 to 3 carbon atoms,
R is H or an alkyl radical of 1 to 4 carbon atoms, and wherein the nitrogen is 40 to 100%
quaternized or in the form of a salt; and
(c) from about 1 to about 7% of at least one monomer of formula lll or IV, or a mixture

thereof:

it
CH;—CH~-CH;~0—C(0)—C(R,)=CH, w

or
Cl-CH,-CH(OH)CH;-0-C(0)--C(R.)=CH. av),



14. A process according to claim13, wherein Rf is a straight chain

perfl uoroal kyl group of 2 to about 20 carbon atons, or a m xture thereof,
A is 0 andvQoossiah al kyl ene of 1 to about 15 carbon at ons,pdierwoseoTEr Of
fornula I'l is diethylam noethyl nethagcrylate which has undergone partial or
full salinization or quaternization and the nononmer of formula Il is

gl ycidyl methacrylate. 15. A process according to claim8, wherein the
agueous RQ%OSI'[I on is sprayed onto the surface of the calcitic and/or
siliceous architectural or construction nmaterial with a conpressed air

spr ayer Rs 46 Rpapreach dslegendandy higorttioe sdmeé ot difgrenhalkyd iradicd of atpuatous 4
corrposq:% Ft%m%prayed onto the surface of the calcitic and/or siliceous
architectura construction material with a conpressed air sprayer. 17.
A process according to claim@8, wherein the calcitic and/or siliceous
archite i &b o [
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const r ushdeogonegtagtidl af fwusamamae or geatemization armsihstraoroemdr of tdmmalgdll fsom wat er,
oil, er, which material has been treated wth a

conposi §I?§8ylweqh%§@%%prl ses: (A) fromabout 0.1 to 4% by weight, on a 100%
solids basis, of an aqueous solution or self- dispersed emulsion or

di sper sion, ghoa.cong) D olih B whsieh hEAGHLAR BARUUAL, RlcorRAGNE! B

cont ai ni ng T1uor roups,’ cationi ¢ groups and nonio groups (B) an
ef f ect | swfampoiitie w@icite qm‘dr‘wtsmaeot@rardmscmmnt coratrdctuom(a)nat\amlemthta) make up

100% compressed air sprayer.

16. A process according to claim 13, wherein the aqueous composition is sprayed onto the
surface of the calcitic and/or siliceous architectural or construction material with a

compressed air sprayer.

17. A process according to claim 8, wherein the calcitic and/or siliceous architectural or
construction material is selected from the group consisting of concrete, paving stone,
granite blocks, marble, natural stone, limestone, slate including flagstone slate, brick,

porcelain, glazed and unglazed ceramic tile, sattio tile, terra-cotta, terrazzo and roofing tiles.

18. A calcitic and/or siliceous architectural or construction material which has increased
resistance to damage from watet, oil, grease and weather, which material has been treated
with a composition which comprises:

(A) from about 0.1 to 4% by weight, on a 100% solids basis, of an aqueous solution or self-
dispersed emulsion or dispersion of a copolymer which is a reaction product of
monomers containing fluorinated groups, cationic groups and nonionic groups,

(B) an effective amount of a penetration assistant, and |

(C) water to make up 100%.



