BO7/0361PC 1 Photoactive TiOQ2 in coating materials 5 Description
The present invention relates to a coating material coggfésgipe at

| east one binder and at |east one photocatal ytically active

particle, to a process for producing this coating naterial and to
the use of this coating material. 10 Coafling materials conprising
photocatal ytically active particles are already known from the prior
art. JP 11 181339 A discloses a hydrophilic coating for netals,

pol ymers, concrete, 15 corrpri sing photocatal ytically active titanium

di oxi de part ide particles described in JP 11
181339 A havlgﬁg‘%%%'rvgqﬁz "L’é {H@?er% to 100 nm conprise particles

of Sn02 and are silica and/or sili cone coated. The |l ayer thickness of
t hi s coat 8ng Descriptibn ca and/ or silicone is not disclosed. The coating
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for coati g9 mat erials. A photocatalyst 25 consisting of titanium

di oxi de, 'Zirconi um di oxi de, zinc oxide, tin oxide, ceriumoxide,

anti mony oxi §@atingTariarials cparisngRheterRtalytiealiy ackverpapicles @reiaprady knewn from
antinony is #@ricedt. with a nonaqueous solvent to the surfaces to be
protected. In a preferred enbodi nent, a photocatal yst consi sti ng of

titani um di oxjde, i at e th cer such a aat

act vat ad casbor AT At Hdaret oy dtenle- DaLaforcebls. dobaes 1 fcrete
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t hi ckness an
active parti gbeds. BO7/0361 PC 2 JP 11228873 A discl oses a paint
conposition conprising titanium dioxide particles
JP 2006-18 14 90 discloses a coating method for coating materials. A photocatalyst
25 consisting of titanium dioxide, zirconium dioxide, zinc oxide, tin oxide, cerium oxide,
antimony oxide, indium oxide doped with tin, tin oxide doped with antimony is applied
with a nonaqueous soivent to the surfaces {o be protected, In a preferred embodiment,
a photocatalyst consisting of titanium dioxide is coated with ceramics such as apatite,
silica, activated carbon, activated alumina or porous glass to secure the photocatalyst
30 o the surface to be treated. The process described in this document is complicated by
the necessity of having to apply at least two layers.

JP 2006-233343 discloses a liquid photocatalyst composition for coating textiles which
comprise photocatalyst particles having a preset particle diameter and a coating. The

35 size of these photocatalyst particles is 0.5 to 10 ym. In a preferred embodiment, the
core of the photocatalyst particle consists of titanium dioxide and the envelope consists
of silica. Envelope thickness and porosity are not disclosed for the photocatalyticaily
active particle.



coated with porous silica and havi ng photocatal ytic properties. The
conposition further conprises titanium dioxide pignengoaeships
organic resin binder. JP 11228873 A does not disclose the particle
di aneters of the photocatal ytically active particles or the 5
t ht ckness of the silica layer. WD 2005/ 180459 Al di scloses a coating
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coati ng ngt egtipepanierer ding to the prior art is inadequate as a

result. 25 It is an object of the present invention to provide a

coating material whereby soil present on the coating material is
degr aded andPf'érnﬁ(;e‘"d’aﬁ&}gt%e%%t@ﬂ’@f'%tpe?t%ﬁta'ﬁfca“m ¥pparticles having the
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coating material has a high resistance to light and weathering effects.
30 We have found that these objects are achieved by a coating material comprising
(A) atleast one binder as component (A) and

(B) at least one photocatalytically active particle comprising a core composed of at

35 least one first substance having a diameter of 0.1 nm to 1 ym and at least one

envelope at least partly surrounding the core and composed of at least one

second substance having an average layer thickness of 0.1 to 10 nm as
component {B).



further conponents, for exanple solvents, surfactants, dyes, fillers,
pi gment 5 di spersants, defoamers and pol yners. Materi aBer/gde1els can be
coated with coatings can be provided for exterior or interior
applications, consist of netal, inorganic or organic naterials. The
two mandat ory components and opti onal coﬁponents of the coating

mat eri al of tHeeein,10ogting Seatkrial mefsnd itona wiktlrenofvslistanpes wideh isc litabley for
el yci dat ed. REFH o (vRHou CHRRER tank Aor Q’Bnﬁiﬁ? aC%FriaﬂﬂmHﬁ Chit !cogting.
according to _the present Invention cqngég]sfes at 15 e}st ne bi nder.
' a prefer r GYSCMBDAFPRAD MelREA ARG o P SATRegRBS arRUo Ry MRy comprise
sel ect ed frofirthee egranppeniondbrstéxamplsf saiveats. sufdstants.ordyasi dillers, pigment
sol veln_t - tk)_as edispér@éﬁth,C@fodﬁieﬁ@?iﬁﬂ)mrﬁmd'iéﬁwm&nm BE®ated with coatings can
crosslinking : r. : :
N1 ny 1 or mabE SRR o L of e RpRICAHOrR bonleh BYrB R ARG, oroanic
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t hereof. 20 Nonpol yneric crosslinking systens useful as conponent (A)

o San" b U ol O i Sl skl
met hyl oIrther ip(ﬁas{ef'\)@?”h‘?'}/‘ﬁjﬁlnﬁ%%ﬁén%P%’ﬁcgﬁfﬂs“?ﬁéc@alagefd?up to six methylol
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copol yrer | , alleHIchf dexatves & UrgR gane Seiutgd preap ndeigraipr,y Fimedyigigea or
exanpl e net hw N'as(lydamametityhyrea ametpylat derivativies tof melawing Watch , consigtudf yp to
met hacryl at e gixZn&thjiyl dredpd peGholb@iie  préfbtablyahodeSiAShhid el HEth)IS grétps are
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aromatic or prefera phat'i ¢ or cyclodl.i socyanate w
one 40 or moPETERYdedtEl cats ABdoPEREREtY) Comamale. restiyiely daruagyes of
car boxyl i ¢ adihgdroxyfethyleBeure@361PC dinethyloldihydroxyethyleneureas (DMDHEU),
30  dimethyldihydroxyethyleneureas, 4 5-dihydroxy-1,3-dimethyl-2-imidazolidinone,
polycarboxy acids such as citric acid and butanetetracarboxy acid. Polyacrylates useful
herein as component {A) are obtainable for example by copolymerization of at least
one C1-C10-alkyl (meth)acrylate, for example methyl acrylate, ethyl acrylate, n-buty!
acrylate, n-butyl methacrylate, 2-ethylhexyl acrylate, with at least one further
35 comonomer, for example a further C1-C10-alkyl (meth)acrylate, {meth)acrylic acid,
(meth)acrylamide, N-methylol(meth)acrylamide, glycidyl (meth)acrylate or a
vinylaromatic compound such as for example styrene. Preferably anionic
polyurethanes useful herein as component (A) are obtainable for example by reaction
of one or more aromatic or preferably aliphatic or cycloaliphatic diisocyanate with one
40 or more polyester diols and preferably one or more hydroxy carboxylic acids, for



exanpl e hydroxyacetic acid, or preferably di hydroxy carboxylic acids,
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used for interior applications, then 35 conponent (A) is preferably
present 30 aoaponet (A)amgémujalfymeneﬁ%taﬁ agftbubtahyingeb 8% tca8tio% by ereight.
preferably i QvRn RERYRIng" ABRHAD O Breadhtifvehtidh Y udil B exteRG AdMREARE
then component (A) is preferably in an amount ranging from 5% to 99.9% by weight
and more preferably present in an amount ranging from 5% to 98% by weight. When
the coating material of the present invention is used for interior applications, then
35 component (A) is preferably present in an amount ranging from 5% to 99.5% by weight
and more preferably in an amount ranging from 5% to 98% by weight.



5 Conponent (B): Conponent (B) of the coating material according to
the present invention conprises at |east one phot ocatB0%F/0ISBEl y
active particle, conprising a core conposed of at |least one 5 first
substance having a diameter of 0.1 nmtozl pmand at |east one

envel ope at |east partly surrounding the“core and conposed of at

| east one sefonporeiéBlance having a thickness of 0.1 to 10 nm
Component (B) is generally present in the coating material of the
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A particularly preferred metal or semimetal oxide present in the core of component (B)
30 is TiO,, which is essentially in the anatase form, i.e., preferably more than 50% of the
TiO, present and more preferably 60 to 65% of the TiO; present is in the anatase form.

The at least one envelope present in component (B) comprises in a preferred
embodiment metal or semimetal oxides comprising elements of groups | o XV of the

35  periodic table (in accordance with IUPAC), lanthanides, actinides and mixtures thereof,
more preferably selected from the group consisting of V, Ti, Zr, Ce, Mo, Bi, Zn, Mn, §j,
Ba, Au, Ag, Pd, Pt, Ru, Rh, La and mixtures thereof. Very particularly preferred metal
or semimetal oxides present in the at least one envelope of component (B) are SiO;,
Zn0, CeO;,, TiO,, SnO or mixtures thereof.

40



6 In a preferred enbodi nent of the coating material of the present

i nvention, conponent (B) has a core of Ti2 and an erBBVEBIPET Si C2.
The photocatal ytically active particles present as conponent (B) in
the coating material 5 of the present |gvent|on preferably have a
narrow particle size distribution. Narrow particle size distribution
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preferably | §§§S%Tﬁ‘éw noA gatplyHerlgegragrdef erabl y | ess than 30% In a
preferredoenbodi nent, conponent (B) in the coating material of the

present 30 PHMSQ&tibﬂ‘a a?ns%?lblh\é%o‘ﬁfaﬁ Jnﬂg%ﬁ@(al?tg éPbiﬁn;ﬁé‘gouf&‘)&fﬁtﬁfMd’fél the

with regard to natrix

t pcat
active parti GPNGSBARYE @ﬁéﬁf\fhe( Jorgebity 2 miandrd Phoraavst fhigausta
from 0.1 nm P@5)1 mpercanteferably emotsl dimn G0% modpaest erelerably mareavieara e%.

| ayer thi CkPﬁ&ﬁadtlﬂltyt AfRirsanaR rhatfeasOid, th@ al RagtBne BiRief preelta camponent

di amet er 2§f ?ih §neﬁ1§3t cc?atlﬁg n ttﬁlanprgéen"{l ?\;e% grﬂ ?dprgggﬁw fE%Et thal‘l h&% of the

di anmet er

preferably i tht?@t'l’@{n@fea ﬁF%‘ﬁ?@ ?‘Pt@@taﬁﬁi (Pagugsa B;@)hg}or?,rpéqf@r,ap@dess than
enbodi nent, #0f6 andwessagreferabjcless thacBowss of the envelope is in the
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nm In a preferred embediment, component (B) in the coating material of the present

30 invention is active with regard to soils and nonactive with regard to matrix materials.

The core of the photocatalytically active particle used as component (B) has a diameter
in the range from 0.1 nm to 1 pm and the envelope of the particle has an average layer
thickness in the range from 0.1 to 10 nm. The core has a diameter of at least 0.1 nm. In

35 a preferred embediment, the diameter of the core is in the range from 1 te 200 nm and
more preferably in the range from 5 to 50 nm. In a further preferred embodiment, the
average layer thickness of the envelope is in the range from 0.1 to 5 nm and more
preferably in the range from 1 to 3 nm.



BO7/0361 PC 7 The porosity of the envel ope of the photocatal ytically
active particle used according to the present inventiBov/essieoOnponent
(B) can be expressed by the ratio of the proportion of netal in the
envel ope, for exanple Si, in atom percent to the proportion of the
metal in the core, for exanple Ti, in alompercent and is preferably
i n the rangeThe pomgityt of t8H en&laperad ther pifotocatalically active paalinye usadoancérding to
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known to oneysighl hpthedslieli gy &PE: (ERAF PRELSERSRI SpbfosBERYHLIA EidchiEn
phot ocat al yt g(ﬁg%ég(f%gtfl V. artll cl es .use according to the present

d
i nvention in i@l ARSI - cheni cal sol -gel processes and
the flame synthesis processes. These processes are known to one

skilled in t e hétocaldyticaRyraution pari€lds preReatipedddng dohipohemtl (Bph thdeoating

present. '1?\/6 é?f%h&f%@ﬁr’tﬁﬁﬁ irfe &%ﬁ%eﬁ%@@é@%@%‘ %rggss I«Jann to one skilled
Qtilize any gm&eaam?g‘?%ae@#%%ws%?p 5 AL 3h PREISGA ORIV ORI VE PoBREY used
skilled in thecating t¢ rthe presehtimedtienivstidecit examplecthat watgchemitab isplagel
of the presepBfocksés tndGRe GRAMBI $yp8Rsia Sor6EBEY ahbsd Blocaések &RE knOWIE to one

pi gnent  sel om the group consisting of titanium dioxide,
barium sulfa @ﬁe%@p%%iﬁ de, 25 colored pignents such as iron oxides,

carbon bl'dck, zinc yellow, zinc green, ultramarine, |um nescent or
fl uorescent pgomwemdrs(Clor azo pignents, isoindolinone pignents,

i soi ndol i ne pi gnments, phthal ocyani ne pi gnents, quinacridone pignents,
perinone piggents,. peryl epne pignents nt hr aqui none pi gment s .
di ket opyr r ol ?F?%'Pg m%?rﬁﬂ‘émﬁ% ?’eﬁ?ﬁfdﬂ"ﬁa °é‘o°°m%aﬁee°'nﬂ %',9'%8&0%%‘1?8““‘ (©), if
pi gnent's, tr BpkfepRAieret hane pignents, 30 qui nopht hal one pi gnents and
m xt ures2phereof. A suitable pignment is obtainable for exanple as

Ti@ in the L& ' ifdenticn Pa§ LRE2MHNY sbk b hi
amount | rangi ?é%w%%ié’%f@‘?@%@f%%g@ﬁq %”*‘%Ehin@ gr giggﬁaﬁ?ﬁw s T tos
anount rangi AGPICAAR vl TsusleeviBitghet e PEgarshsmratiBent theFoating
present i nventatesial gletherpaedent quamtions@mpBess &o cardporeyt (Weatghaestame pigment
preferably 4Q%&eq GRM Me ¥WRUSNHon&kingOsV@bAlm! Gok@d) Bdritibe Slitfate, BicSoside,
to be ugger Stiolp(a alS %ef ! rr:I n%st f?ona olxid(e:gnscgr tﬁjeor?attcﬁ( o:Iinct r:}!%llocu?a.lzih@ reen
other th4R waterd BEM g Pl T ’ ) v e
ultramarine, luminescent or fluorescent pigments, or azo pigments, isoindolinone
pigments, isoindoline pigments, phthalocyanine pigments, quinacridone pigments,
perinone pigments, perylene pigments, anthraquinone pigments, diketopyrrolopyrrole
pigments, thioindigo pigments, dioxazine pigments, triphenyimethane pigments,
30 quinophthalone pigments and mixtures thereof.

A suitable pigment is obtainable for example as TiO; in the rutile form.

Component {C) is preferably present in an amount ranging from 5% to 30% by weight
35 and preferably in an amount ranging from 10% to 20% by weight.

The coating material of the present invention generally comprises 30% to 75% by
weight and preferably 40% to 65% by weight of nonvolatile constituents. This is fo be
understood as referring to all constituents of the coating other than water, but at least



BO7/0361 PC 8 the total anount of binder (component (A)), if
appropriate pignent, if appropriate filler (conponentp§fisipad

pol yneric assistants. Conponent (D): 5 The coating nmaterial of the
present invention nay conprise a solvent _as conponent (D), if
appropriate. Conponent (D) in the coati né material of the present
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at | ow terrpera processing
or gani ¢ sol utPloh 2PRIARIEE-| m f or i ng assistants are vol at| | e
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gl ycol pr. such utyl

et her, Hgt aﬁ@#«%"%ﬁ 9’%8 re?‘rkfrlu "%u%&g suéﬁeﬁ’ %f pﬁ%s[eﬂb%pl %%Popanol
dipropylene gl ycol nethyl ether, dipropylene glycol propyl ether,

di propyl ene ¢ ¥ padferred-dmbodimeit, tee solterit preapiytl ﬁrt&nﬁioyl@:m(Dmsmsteﬂtlalﬁ,t waster,

2, 3- Phenoxy Degnanal el bé%)he%ﬁ&@r&tﬁf@gggeghxgmat ReLoIP i (8<% 784 %Y Aeight

but yl ycol . ene
ace%/ate Oﬂgf’rsf’?’r%'itl‘ﬁ/‘f’ﬁﬁ ndpore At Q&SQ)%/ '%ﬁe and the

i ke, and5also organic plasticizers (organic |liquids having a
boi I'i ng poi nVo@ﬁl@V&gaﬁ@QolutléhLCEn@&ﬂrﬁ-‘f&h‘ﬁd@' assMtidia| @hebe HdaEd )b the color

pht hal ate, H RH%&&VFCH{&Q ?qu |ﬁ E‘%m%,ai‘ qtt \H“:tgmé%r%ﬁ.l%s rfﬁ(}?]f coﬁirse?lof

di i sobutyrate an ene ch %/ er'an
owing to the proﬁﬁ?ﬁ]ﬁa "'@ o eigauis ic”%‘%’ﬁpé’l‘cﬁﬁ@? FBHInBIFHANS ,are Volatie

so-cal | ed r esydiosErbomssueh ras. bed@ing i flastidre; white o&sslqsmep’waff mherg;lyicbly sadd as
?g;’unlt . ' épgg gﬂaeﬁéb%&le&h%ﬁ@"g@bélgdxtet‘ﬁylfeht? glyBSI &GS to 750/ b
wei ght . 35 TREF c%sae'wﬁgﬁew@? eni %’Pﬁ?%&ﬁ%wﬁegﬁmﬁv 8 k)
| east one fi Hipeapylgge ahowbt ety diprppwgier 9pedl arepyl Eihes @promé%@t glyend
filler in theboBhetheg tiprémidnal glyab! A-Betyl qiieas 2 Biphendxgpiobarol Ofyter edtéry and
has the of i ge-QfetiediedteRdsidiCas bt BhlchY a@tatl Nfetifldld BYcdMdiolButyl ether
25  acetate, 2,2 4-trimethyipentane-1,3-dicl monoisobutyrate and the like, and also organic
plasticizers (organic liquids having a boiling point above 250°C), such as dibutyl
phthalate, dioctyl phthalate, tributoxyoctyl phosphate, 2 2,4-trimethylpentane-1,3-dicl
diisobutyrate and polypropylene glycol alkylphenyl ether and also - owing to the
manufacturing process - nonpolymerized monomers, so-called residual monomers.
30  Fiim-forming assistant identity and amount is to be selected according to the intended
use.

Component (D), if present, is present in an amount ranging from 0.1% to 75% by
weight.
35
The coating material of the present invention comprises at least one filler as
compeonent (E), if appropriate. This at least one filler in the coating material of the
present invention generally has the office of raising the viscosity of the coating material
(which is preferably to be applied in liquid form to the material to be coated) to ensure
40  good processibility.



(which is preferably to be applied in liquid formto the material to
be coated) to ensure 40 good processibility. B0710361B¥H3&3PCn a
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i nvent i onzCORRr dea n | t ' t : ent.
N s eion e et e o
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shade are preferably standardized using blends of color pigments and filiers.

30
The coaling material of the present invention comprises at least one pigment

dispersant as component (F), if appropriate.

Component (F) is generally a homo- or copolymer constructed from ethylenically
35 unsaturated monomers which are free-radically polymerized. Examples of suitabie
monomers are a,B-unsaturated mono- and dicarboxylic acids, for example acrylic acid,
methacrylic acid, fumaric acid, maleic acid, itaconic acid, and their mono- or diesters
with aliphatic or aromatic mono- or polyhydric alcohols having 1 to 12 carbon atoms,
such as methanol, ethanol, propanois, such as isopropancl, n-propanol, butanols, such
40 as n-butanal, ischutanal, tert-butanol and cyclohexanol. Further suitable monomers are



met hacrylic acid, fumaric acid, maleic acid, itaconic acid, and their
mono- or diesters wth aliphatic or aromatic nono- orBH#M3EMTEri c

al cohols having 1 to 12 carbon atonms, such as nethanol, ethanol,
propanol s, such as isopropanol, n-propang , butanols, such 40 as

n- but anol, isobutanol, tert-butanol and cycl ohexanol. Further
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present in the coating material of the present invention in 10 an
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present in the cOating material of the present invention, if
appropriate, to adjust the viscosity of the material and so inprove

t he processi bhe¢ icpgtingomategalapfipthe. pregenExwaptionscapfiprisad st deast one dithener as
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for exanple g2} to 25 000 nPas, at room 25 tenperature. The

t hi ckeners can al so be incorporated in the coating material of the
present invention w thout solvent. Wen conponent (G is incorporated
as an aqéBou&xamples posubistancefeusedy dceridina te theapregsmt invaetiosrassegmponent (G)
i nvention, tbenfdrhexampzuaguedls tdlgioso badddodn rméthylteiaesd ori cllilbsd. MEhese
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one

i ncorporate as conponents

When component {G) is incorporated as an aqueous solution in the coating material of
the present invention, then the amount of this solution, if present, is in the range from

30 2% to 20% by weight and preferably in the range from 8% to 15% by weight, ali based
on the entire coating material. When component (F) is incorporated without solvent,
this is accomplished in an amount ranging from 0.1% to 2% by weight and preferably
ranging from 0.2% to 1.5% by weight, all based on the entire coating material.

35 The coating material of the present invention may incorporate as components {H) one
or more substances selected from the group consisting of water softeners, dispersing
assistants, agents for setting the pH, emulsifiers, preservatives, surfactants, foamers,
defoamers, polymers and mixtures thereof.



or nore substances selected fromthe group consisting of water
softeners, dispersing assistants, agents for setting BOEO3&HPC

emul sifiers, preservatives, surfactants, foaners, defoaners,

pol ymers and m xtures thereof. 80710361 FC 11 Conponents perform ng
the af orenmenti oned offices in the coati ng of the present invention
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the present 3pndidy@Rthhid A8M8-R8didtelsh the course of processing
and/or transportation. Conponent (H), if present, is preferably

present in the coating material of the present
30 Surfactants can be used in the coating material of the present invention to enhance the

compatibility of the coating material with the surfaces to be coated and/or to improve
the storage stability.

Defoamers are added if appropriate to avoid the coating material of the present
35 invention foaming up in the course of processing and/or transportation.

Component (H}, if present, is preferably present in the coating material of the present
invention in a total amount ranging from 1% to 30% by weight and preferably from 2%
to 25% by weight, all based on the entire coating material of the present invention.

40



invention in a total anount ranging from1%to 30% by wei ght and
preferably from2% to 25% by weight, all based on theB@#iai@Ccoati ng
material of the present invention. 40 B0710361 PC 12 The anounts of
conponents A and B and optionally C, D, F, G and/or H being
present in the coating material according to the present invention
add up to 100b6 tynoumiei f rompBnerite Aparsk Brandi apliemally dh Rl .oF pBaandied &eing
process for preaentan e &a@iﬁ@'&ﬂaﬁ&lapéccbhﬁwg%aﬁ@?Fesemtﬂwéﬂtubrﬂadd whes es0% by
conmponent s (@elgﬂ{‘d (B) and if appropriate (C, (D, (BE), (F), (G
and/or (H) aremxed. Mxing in a preferred enbodi nent takes pl ace at
a tenperature in the range from5 to 40C and nore preferably at a

t enper at ube iThe presentangantibm aise Piovides 25(ocekd fompraduningda ncatingi of thet present

present invepibmidn, WH@reph&srﬁmbatbm aAd () é’fﬁ#\é@pr@?ﬁété((bﬁs(m, E), (F), (G)
(conponent (Bp]alorad_@ m X h the coating material before
processing, | e?eo ?he surfaces to be coated are coated with

the coating, and are not applied to the coatin material until_ after
the coating MR A Prﬁ@é’eﬁ@éﬁc’gﬂmﬁﬂ takes plase ey %mpérab‘yeé'bthﬁya'&ﬁ?aff‘?’ﬂa,w
15 to t he nua#eid aid morelpreferablyatia tanmpepattngrit therangedfay t2th 3BW00di nment ,

all the qgrrponents of the coating material of the present invention

except for t ocatal ticall ctiv tic

ot Pt ond GROTORER LMY | b poderf it "l Phsto Sy ay SeRfC 2 Ges
| ast corrponemompﬁﬂ%ﬁtt(wé aremixaf th me @latlmgw@a@ﬁﬁ%befqre PERSABHAG I.eThefore the
present i nvestrfazss & 5® cpated arkecoate withhibe W etingf ahmerecmtapp@dntattm cadting
of the presematenwrﬁnsw% 6Uat1ﬁ§f%‘éaﬂeﬂ9l HEE%@&A bplie@ s ,épP?V Gatnd;
matenali5 { nterloL %e é erior applications for tec i ca

appar at u o G°AEnt i on al so provides for the use of the
coating materi al of the present invention for coating netallic,
organi ¢ and Irn@lf@ﬂfét Qraf@te embsdirh@it, alntherdoRipoBdils eXirer doafing material of the

| t t
Pvent  on_ pr Buaa ko pEIREkF et raboaan ga&ve}%‘éié aB"fiREf bnd the 2
i nvention in aaﬁtpwecmthga'semwrwwaa@eﬁ Is inegrpaBHaes @ébemoz\ﬁﬁfgmto the
ai r - cl ea@dngmixiare ef theckheginompgeneatst | bact eri al, super hydrophilici zi ng

and/ or antifogging effects. Mire particularly, the present invention
provides for _the use

tl t
vent s on T of Mt Bep g Yealidh PP Sl lRs FGE Pt o e 2R BRERT e mese
bui | di ng conéwenitenifamcaipe meiallis, owaalrza?@iﬂn@wa%[v%maaﬂgls f%’f‘t?ﬂor apfyexterior
ai r - cl eani ngapplications for technical apparatus.

25
The present invention also provides for the use of the coating material of the present
invention for coating metallic, organic and inorganic materials for interior and exterior
applications in building construction chemistry.

30 The present invention provides for the use of the coating material of the present
invention in applications comprising soil-degrading, deodorizing, air-cleaning, water-
cleaning, antibacterial, superhydrophilicizing and/or antifogging effects.

More particutarly, the present invention provides for the use of the coating material of
35 the present invention for coating materials selected from the group consisting of
building construction materials, packaging materials, water- and air-cleaning
appliances, wallpapers, plastics, interior and exterior lighting, devices, glass products,
household appliances, agricultural materials/equipment, tools, agricultural objects,
tableware such as dishware and cutlery, bath products, toilet articles, furniture, filters,
40 machine covers, vehicle covers, roofs, roof covers, roof gutters, window and door



appl i ances, wal |l papers, plastics, interior and exterior |ighting,
devi ces, glass products, household appliances, agricuB@UPIE1PC
mat eri al s/ equi pnent, tools, agricultural objects, tableware such as
di shware and cutlery, bath products, toilgt articles, furniture,
filters, 40 npachi ne covers, vehicle covers, roofs, roof covers, roof
gutters, w nd8ReRRYtomotye BRIt/ BSIGT vabisiesy rail vehigless airpienesneraceshinsagantainers,
nmot or vehi cl égyclesai mhotoeheled, edispiay pphals) esaffics pigas s wallpaperc anisai cwitrs|, walls,
bi cycl es, nMOGRRANGISES inslifBs2YerBBRR! Sancls! 3bibi Cell 30Rr Wi .’ statues,
noi se controk, waslj Itg grgenlgfouse&%f | n@ul artso[js ref Iﬂect |cﬁnE&a]gle S mi
sol ar cel | s, ‘G6FarAEr L. §oOReTs, Ogrieh. Shutteps, qisplay board, " mirror,
venti | at oPs, le§pes, denenampisneyeglaspepriinal lensgs t eamera dinspEagosberig tgns, lens for
mrror, 5 |enmesfactuing sericmidactersegism Shelnpts) fabks| @BERS, texEEP(@oVeRSSNd
endoscopi ¢ | @BSwovkRd)SIehPkr Q;%BPH& ¥ brﬂ@uc?segb&@ L h%%&l?(ﬁhtruments,
tiles z eat her

hel mets, masks, badge te wovens ar nonwovens),

product s, paB@P'%’F%E*@?”@'ﬁB’Ft RIP srrﬁ@bierf‘e?ﬁ@?ry RESHE aNd ¢ Plinent s,
nmedi ci nal goods, containers, pipes, cables, sanitary products and so
on. 10 A1speqispe6ifiesdretofte prigadiRemidh id AEEBE b cdting RutdtaPordfe resent

i i al.. af . - t les. .
Toxtilasn: Iivehishirol ARG RSARE TdAIEE b Leh&l of A8 Elbn} fibrof Bre iy tne
the present f4RBmfitBR Resepb NYROlGNstcobR Undersionf asgmeaning |textig plegrs, textile

textile i nt atereddiatecaranshdegrodystsoshacfingshad driklen insimethcauréd theefrom which, as
ety o) S RTINS ppe U, B0 ey Sy RS
Lot | oo EnanangqeTiss, 110, 9he PR et o ndlafiotbySonss) TS =i, ngluce
al so i ncl ude unshagpd strdctares (feehy a8 sfok gxample staplese JirgRd| Brustuegs sush 9si fnéng:;
structures stiamenas, yarhg)dines, irhgdIebidage tedds, ahd BIES thréé-tiniSionsl @frdages
threads, andgalsgs tiy @fﬁrﬁﬂlé@é\&i R nsSthH%tngg:ﬁ gni&“ﬁ%ﬂ%vér@r?@( . Jéif;rgs.

b
felts, wovens, forned-|qo Its, ponwoven I NgS. Xt
can be of natsr Extlgs &N %,fg%‘g %H@n{;ﬂr 8"%6‘5? gpttong i Fa%‘é‘garﬁ?ré?‘@,i* Iegitonr, felt
| eat her, 2Del or Z@xoror f $yashetiar fosyenanis qolyamidee xpoiysister p pblyanettdioe, modified
IOO: yest gr , bFleyéHtQ’E) baipesterBighd tablc, ;ﬂ?}a)‘rﬁ@é Bend Wét{rﬁé?ﬁél?écrﬁbrﬁtﬂlé, Eaal blefin,
pol yam de r 0 | y 1n 1.8
hcetate, pol 3%2?%%a%%?t%o,lvéyﬁg%%%n?ﬂ%neéa'%ﬁepy@ﬁ%yfﬁ?@%b@r clfplide o Bifester
pol yester nintrefterefgxtiasinitig aensepf theerraesis mvtionran fecdgaic materials or
I nventi on caerlseénmgadmmatenals exutlalas iro partiellargglagsaibgey)icarbwa tfibersamstas tlisdrs
as in pabki cyh@hiadl @eprdbliers, carbon fibers, metal fibers 25 and
glass fiber tabric. Textiles in the sense of the present invention
can be used in the interior or exterior sector. Exanples of textiles
in the interiTextlescipttos sense efrthp @sesentuinvgntion ean barysed 4n theuivteoibs preexjerior
t ?bl ﬁcl og g, séuidrt elxampleadsr, terfsk ah She hagsor wdearenaﬁabegs\funﬁt?m,s ,carpets,
cl ot hs, S S C S e
toilet sgat (E:uc))_lj\i/ogr S, gact))ﬁh#q'o%{m%n’ap g:(?s‘?géeaég@% 5%{3@%&4 ?ﬁo?%é%%&hs,
cl ot hi ng38ndsyiicpeesy wall LREnel, seatogoveisy Mafliess, bianksts, duilek seaircovarac el floor
are awni ngs, matehbeddirgs wajieapas oligs, cletingaand fitaisl Sxamsples eff tpatild inshe exterior
fabric cover sector are awnings, umbrellas, parasols, hot air balloons, tarpaulins, fabric covers,
garden furniture, tents, banners, fiag cloths, artificial lawns, cordage, nets, sportswear,
flags, colors, sails, workwear, neoprene suits, roof covers, signage, concealers, circus
35 tents, machine covers, vehicle covers, fish pond covers, swimming pool covers and

technical textiles for nautical, medical, industrial, aeronautical and leisure applications.



garden furniture, tents, banners, flag cloths, artificial |awns,
cordage, nets, sportswear, flags, colors, sails, worKB¥A361R€oprene
suits, roof covers, signage, concealers, circus 35 tents, nachine
covers, vehicle covers, fish pond coversy, sw nm ng pool covers and
technical textiles for nautical, nedical, industrial, aeronautical
and | eisure EpfMPRSti ons. B0710361 PC 14 Exanples: Exanple 1:
Production of inventive wall paint I 5 Table 1 No. I|ngredient

Functi on Par Egafjie #4Br&itictioh ofivhtOWMRBaini2S. 0 2 Anmoni um

pol yacryl ate 30% Pi gnent di spersant 3.0
4.

sof t ener,

0

di spersant 4 Ammonia (conc.)

pH control 2.0

3 Sodi um pol yphosphat e Wt er

Wat er bor né cdafdati on of chloronethyl 5 1-nethylisothiazol ones and

N-/0-f or mal
Met hyl cel | u
Uni versal b
Di i sobut yl
filmformn
Rutile tita
11 (" QOmwyaca
cal ci um car
Filler, 100
MyO Conbin

Preservative 3.0 ("Parnmetol A[26", Schal ke & MayrParts by
¥%e| INgtPdRIY Pas, 2% 6 Thi ckener F¥8tAN sol ution 7 weight
j - . il m-formng-assistant_8
edt erﬁ;r‘ééra di carboxylic acid Sol vé/t®Nt7 0 m xture 1250
2 asshmtraniumdilaeplateBIB0- H Noni oniPignsant Hiapersatt 10. 00 10 3.0
rony diroxt de Prgment 150. 0 Cat Cll Y& oRRFEL €, aboul 127 m
rB 5| Sdidm pOyptedsphate] er, 90% CaCP3. 180. Precipitated 4.0
bonafe. about 12 200 mm primary paFPPEPY (" Socal P 2",
94 CajCBMPO@.(encgol vay) 13 Tal ¢ Fi| pPHeeptr@d0% Si O2, 30% 50.20
at I onwatert drs EdmBIYAioR ©BEHIS Baethyl-
5 1-methylisothiazolones and N-/O-formals | Preservative 3.0
(“Parmetol A 26%, Schiilke & Mayr)
)
5 Meth.yicelfulose, 20 000 mPas, 2% Thickener 130.0
solutian
. . Solvent,
7 Universal benzine {180-210°C) . i 13.0
film-forming assistant
5 Diisobutyt ester of a dicarboxylic acid Solvent, 70
mixture film-forming assistant )
9 Oleyl-EQ3-H Noenionic surfactant 10.0
10 | Rutile titanium dioxide Pigment 150.0
11 Calcium carbonatz; about 12 pm Filler, 0% CaCO, 180.0
{“Omyacarb 5 GU™, Omya}
Precipitated calcium carbonate, about
12 | 200 mm primary particle (“Socal P 2%, Filler, 100% CaCQ; 100.0
Solvay)
Filler, 60% SiO,, 30%
13 | Tal 50.0
alc MgO
Cembination of liguid hydrocarbons,
hydrophobic silica, synth. copolymers
14 Def 3.0
and nonionic emulsifiers ("Agitan 280%, eloamer
Minzing)
15 50%, 100 nm &, about 1000 mPas, MFT | Aqueous dispersion of a 220
20°C (“Acronal 290 D®, BASF AG) polymer
Total 1000.0
i i d
Solids content Solid const.atuents base 60%
on total weight




hydr ophobi ¢ silica, synth. copolyners 14 Defoaner 3.0 and nonionic
emul sifiers ("Agitan 280i, Monzing) 15 50% 100 nm O, Bem@s&iPC000
nmPas, MFT Aqueous dispersion of a 220 20C ("Acronal 290 D', BASF AG)
pol ymer Total 1000.0 Solids content Sol.!Sd constituents based 60% on
total weight B0710361 PC 15 Rafijo. of (pigment volume + filler

vol une) to PVC (pignment volume + filler 60%| Rabb ahfpigment vpemsi pn
volune) Table [ indicates the conposition offinadJolumedyts |. The
inventive photocg{al yst used was Ti2 in the i.n the ¢

surrounded |5 by p%r ous Si 2 as envel ope. Th é&@ﬁ%ﬁ%?gb%gfmlleﬂ cor e&“3
was 5 to 20 nm|the thickness of the envel g¥RUNAS HSREBSI i m | The
anount of Si based on the entire particle wagolumg) % by weight. The

porosity of The envel ope was L1797 This photocatal yst was
i ncor por at ed errper ature and a relative 10

hum dity of %6‘9?3 gé"i%%? H’t‘.@‘%a paint | was bl ade coated

(90 pm onto a gl ass substrate. The concentratl on of the
phot ocat al ysThavawverdtive phbldcgalig, used wab iQyrie sfendnatxdom id thd cerk legrroubiaed

l'ayer wassdr b?goﬁhs 8fb,as® Qal . 'WRE ‘alaﬂwﬁr Afle J:Qreh.?éér §t @ﬁrﬁ Qﬁ PRANS of

wal | paints SO pr

ot andard phol By PR YER Pifyt 88, HaSiThBt wbase ot he eﬁhs@ﬁﬁﬁcwﬁs ;R By
phot ocat al ysweight. \a¢ porpsity thmqrwgpew@%‘dg phot ocat al yst was al so
produced. Exanple 2: Decolorization tests 20 The phot oactivity of

the producedy }Q%l é,botBé‘étQ%& \Jasmgﬁﬁ{teé ﬂ‘?hsﬁ)é?l ﬁgnratap or emp Ql%'td?é Br‘(l’f‘ﬂ?latwe

det er m ned b

measur emgft s’ Um'ﬁﬁ’éOfts&tale thu MHE ITYRNYYE "ﬁq@a'f"bs"(%s tfigpe\,cg,atw Q H@) dnic a glass
phot ocat al yt sebsffeteo[Toe i @aténtnatiarf of e pkdtdcatahishtwvas uhde 50 1gKgi i Hedi preba

was 6 nont hs exghite ¥ablkg pﬁieﬂ:&ﬁer %th&ﬁeﬁ 20Y sbRteodiRéd6ls dr$ €6 hdwwel 25 in

Exanple 1 were bl ade coated (90 pn) onto a gl ass substrate and

irradiated with UV [|ight at roomtenperature for 6 nonths. UV
i ntensity wa&orespongipg rigall paints were also produced each comprising an addition of a

15 standard photocatalyst (Degussa P25} instead of the inventive layered photocatalyst.
A wall paint without added photocatalyst was also produced.

Example 2: Decolorization tests
20
The photoactivity of the produced wall paints | against the dye of the wall paint was
determined by determining the photocatalytic decolorization by UV-vis measurements.
The total duration of the tests to verify the photocatalytic decolorization of the wall paint
under UV irradiation was 6 months. The wall paints produced by the methed described
25 in Example 1 were blade coated (80 um) onto a glass substrate and irradiated with UV
light at room temperature for 6 months. UV intensity was 1.5 mW/cm®.

Blank tests were carried out for decolorizing the wall paint under UV irradiation with
addition of a standard photocatalyst (Degussa P25) instead of the inventive layered
30 photocatalyst.

Biank tests were also carried out for decolorizing the wall paint under UV irradiation
without addition of a photocatalyst.

35 The results are reported in Table 2.



Bl ank tests were carried out for decolorizing the wall

ai nt

under

w

irradiation with addition of a standard photocat al ystB¢ARHEIEGa P25)

I nstead of the inventive |layered 30 photocatalyst.
al so carried out for decolorizing the
i on_of a photocatal yst.

Table 2. B0718%8% PC 16 Table 2 Wl |

wi t hout addi

pai
35
pai nt sa

nt under

nple | Visual

Bl ank tests were
W irradi ati on
he results are reported in

I nspection o
change to gr
Degussa P25
I nventive Si

[ sanpl e

Bl Wak pamisampletal | pai nt

I |wisifabins péetical ofsajnphs

Dy

Exanple 3: Pro

No. Ingredie
nmol ecul ar hy
solution) 3

Copol ynmer of butyl

R M R

il

P CBIAT sariil (wall et 1Bt Shiatyepe ¢ TREETIREL U drsty color
oiCleas ebite stEpg inyaseen

5 Tabl e c8lcAnpunt

in

T

dr oxyet hyl cel l'u
Aqueous sodi unf

S e A

e _solution

er 1TSot vent
r (

209

o pH control

450

2 Hgh
. BNo cifdange foogredn &dlor
0.3

acrylate and acrylic acid, 4 Pignent dispersant

2.4 di ssol vedahpledTMpsdictivatdlinvedtiVe walPpdinén pol yphosphate Water

sof t ener,

0.3

di spersing assistant \Waterborne

conbi nati on of

chl oronmethyl -1 6 nethylisothiazol ones and N/ O formal s Preservative

0.2

(" Pari etl8P€ & 260", SchO ke & Mayr) M xture of foam destroying

pol ysi | oxane
Def oaner 0.3

sggnd 7 hydrophobic solids in polyglycol ("Byk 02@Mmount in
Ndgretient e) Function parts by
weight

1 |Water Solvent 45.0

5 High molecular hyt':iroxyethylcel!ulose (2000 Thickener 0.6
mPas for 1% solution)

3 |Aqueous sodium hydroxide solution 20% pH control 0.3
Copolymer of butyl acrylate and acrylic acid, ) .

4 dissoized in amminia?vater, 30% ? Pigment dispersant 24

. Water softener,

5 |Sodium polyphosphate dispersing assistant 0.3
Waterborne combination of chloromethyl-1-

8 |methylisothiazolones and N/O-formals Preservative 0.2
(“Parmetol A 26%, Schtllke & Mayr)
Mixture of foam-destroying polysiloxanes and

7 |hydrophobic solids in polyglycol (“Byk 022%,  [Defoamer 0.3
Byk Chemie)

8 A.nata‘se tita-nium dioxide enveloped with Photocatalyst 12.0
Si0;, inventive

9 |Rutile titanium dioxide Pigment 10.5
Very finely divided aluminum silicate with 9.5%

10 Al as Al;Q; and 8% Na as Na,O with medium |Filler, Al,O, 10%, 6.0
oil absorption and very high whiteness Si0, 80%
(“Sipernat P 820%", Degussa)

11 Talc (*Westmin 30 E™, Mondo Minerals), 12 |Filler, SiO, 60%, 3.0
um MgO 30% )

14 |Mica ("Micro Mica W1®, Norwegian Talc AIS), |Filler, Al,O; 30%, 25
34 um Si0, 50%, MgO 15%




Anat ase titani um di oxi de envel oped with 8 Photocatal yst 12.0_ _Si O2

i nventive 9 Ruble titanium dioxi de Pignent 10.5 Very BAHRISIPEi vi ded
alumnumsilicate with 9.5% 10 Al as A1203 and 8% Na as Na20 with
medium Filler, A1203 10% 6.0 oil absorgtion and very hi gh whiteness
Si2 80% (" gﬁmwmm
M neral s), 1B 5RO capopieahputs on (RmvgerBdoftiar (at®s(0Rterb M cag g
W' ", Norweg| anGLA ©mya$), Filler, A1203 30% [émall p3itidiesn Si 02| 50%

O 15% BO7/ 2
U1l er, CaccRe 100 *“"b‘*%w%fé‘éb&&%““é@*ﬁﬁ’?‘éaﬁ **"""’Fba@ij”%a"f“ (i

car bonat e, abou C:L‘é@'nc?'(‘y%yacarb Filler, C%s 5 laUS",
Onya) medi un jcles 50% 150 nm O, abou t 50Aqﬁ’em;sdiﬂﬁ?6rs4kﬁ Aqueous
di spersi on 1}7( 'SQ\é’r orfapm &qaggg!@DguPasB&qu 4R Ofot PN rﬁéﬁffa i@crylic 2%

ester and styr efifécinrlRE 625", BASFASHObI ¢ conponent oaner for
18 paraffinic_nineral oil. silicone-containing® W’?Agy@”eemﬂ si on
pai nts 0380" Bwﬂﬁﬂemﬂhmrorﬂmbbslcomnﬁts Mabl e 3# Pdl cat es t he
i ngredi ent's p§ \waldkinkahibral i, sGMERIoAtafhingSEki 19 LoStS Wi th wall o3
paint Il 5 Thec)ggnmt%&cﬁ{”/e ﬁ;_1)y of wal |l paint || |eRasioneReint® ed. [The wal |
pai nt was bl ade/"coat pm onto a leneta film After 24l h_ 23
further |ayef wdSt#l ade coated on top using the same gap height. A&
filmwas dried for 7 days 1n a conditioning chanber. The wallT pal nt
was activate L 2F t Sunt est instrument (from
Atl as, nodel qi%gaﬁ%&?a%ﬁg% ngeg%é% dsftW%irl]B PQI'75C, light intensity 765
Wn2, no filter). Dirt such as coffee, nustard, lipstick and wall
chal k was appgkamgleah@oilmnfttests vathaall paiftblt 30 minutes. The dirt was
w ped offswith a cloth and then rinsed off with water. The sanple was
| ef t

The photoactivity of wall paint [| was measured. The wall paint was blade coated
(125 pm) onto a Leneta film, After 24 h, a further layer was blade coated on top using
the same gap height. The film was dried for 7 days in a conditioning chamber. The wall
paint was activated for 25 h by irradiation in a Suntest instrument (from Atlas, model

10 CPS+, black panel standard 75°C, light intensity 765 W/m®, no filter). Dirt such as
coffee, mustard, lipstick and wall chalk was applied and left to soak in for 30 minutes.
The dirt was wiped off with a cloth and then rinsed off with water. The sample was left
to dry at room temperature for 24 h and irradiated in the Suntest for 250 hours.

15  Blank tests were cairied out fo degrade soils under UV irradiation with addition of a
standard photocatalyst (Degussa P25) instead of the inventive layered photocatalyst.

Blank tests were also carried out to degrade soils under UV irradiation without addition of
a photocatalyst. The results are reported in Table 4.

20
Table 4

Selfcleaning properties (%
degradation)
Mustard | Coffee | Lipstick | Wall chalk

Wall paint sample [l

Blank sample (wall paint || without catalyst) | Soil remains unchanged on the surface

Wall paint Il with standard photocatalyst

>60% | >680% | >20% > 10%
Degussa P25 ° ° ’ 0




to dry at roomtenperature for 24 h and irradiated in the Suntest for
250 hours. 15 Blank tests were carried out to degrade BYNM3¥18kder uwv
irradiation with addition of a standard photocatal yst (Degussa P25)
instead of the inventive |ayered photocajgl yst. Blank tests were

al so carried—gv&—t—e-ﬂ;g#adW' iation—wthout

addi tion of e d it iueptiversiDo-poaled Ti92ar ¢ guepdit e, 1 3 gEap!| € > 40920
Tabl e 4 Wl | | pai nt sanplpbotbtatggstf - cl eani ng |propertlies (%

degradati on) — MuStard Coffée Lipsiick val I chal K Brank sample (warl
paint Il without catalyst) Soil remains unchanged on the surface

Wall paint IlL wth standard photocatal yst > 60% 1> 60% > 20% > 10%
Degussa P25 Byanelect Ghelkingteph| | paint 11 with i nventive Si O2-coat ed
Ti2 > g0% > 90% > 95k > 30% photocatal yst Exanple 5: Chal king test

N TSt Ko it oy R g
ol aced in a VS U RCREPETT VT 2 SHIBES WascParedel i WihSREEAPS
filter paper mirtes gitodrindaptiy nonsedsingditar pareh Theephotpplhper was rigead vt the
the coat to Belafiresly&don MheSEHINE be Wasted | A ERPENWaE DR3P R tAE Papdtand the
covered t est GOaly RS- LESIELLLh a3 LREGP28] nARE: I LS Tor 3 nl BAmale
mm di anet er press down Imes). "The Stanmpér was then renove
and the pHot 6‘15%&?&0%"%%%1 The stapperirs themiemened apqd g Photeaarss s fgeled
wer e i rradi ab#the cvabarflartedsThe semmpleseste ir(ddiabed iAtal Bumtest imstaherCHBm Atlas,
bl ack panel #icagdewsh Brfek dah8itarddBiers3E! ight GRendlty P65 WOm?,idot fies) 1604 tofal

total period_ of 4 hours 1al ki ng was .assessed by. vi sual

i nspecti on. E%”°8h°i 1k? H&urﬁh%ha%%\ggse%sgﬁefiﬁéVFB%I'%e%tﬁ’HSCaI e: 0 = 6%
of pignent particles on photopaper 1 = 17% of pignent particles on
phot opapas ZhaikidgWashssusgeeai thpdstowilgasaien phot opaper 20 3 = 30% of
pi gnment particles on photopaper 4 = 54% of pignment particles on

phot opaper 5 = 74% of pj nt rticles o hot opaper. Bl ank tests
were carried out gf or” degéro’glg?m%fngﬁé’aﬁ‘ }F’?/H’éPEOtB@/aﬂ% irradiation with
addition 25 of & standaf@® phrigrornipaitigies o pajepaper P25) i nstead of the

inventive |ayereg = 23% of pigment particles on photopaper
20 3 = 30% of pigment particles on photopaper

4 = 54% of pigment particles on photopaper

5 = 74% of pigment particles on photopaper.

Blank tests were carried out for degrading the polymers by UV irradiation with addition
25 of a standard photocatalyst (Degussa P25) instead of the inventive layered
photocatalyst.

Blank tests were also carried out for degrading organic materials by UV irradiation
without addition of a phofocatalyst. The results are reported in Table 5.

30
Table 5
Wall paint sample Il Chalking
Blank sample {(without catalyst) 0
Wall paint 11 with standard photocatalyst Degussa 3
P25
Wall paint il with inventive SiO,-coated TiO, 0
photocatalyst




phot ocat al yst. Bl ank tests were also carried out for dl%e}?’radi ng
organic materials by U/ irradiation wthout addition 1P

phot ocatal yst. The results are reported in Table 5. 30 Table 5 Wall
pai nt sarrpl e 1 Chal ki ng Bl ank sarrpl e (44 thout catalyst) 0 Wall

pai nt st a al. yst De ussa .3 pai nt 11
Mth i nvent | PESp? EsaiRioR cban GrUaBHuR BSad o texBsP0z61 PC 19
Exanpl e 6: Product i on of an inventive coating for textiles |I Table 6
Pr oducti on Oﬁ'aﬁie}stﬂrb@cﬁ@ﬁ&flt@md coH@ng |I ngr edi ent Functi on Am)unt in

L OLIDOLID NN

parts by W r—Sotvent—153—2 Ot HEmat-si-f 1y
OL~ob 3 51% by %‘“gﬂ"t Lsngl ution of a reaction [\Ffrdogir'r%rr' 3 produc‘:ﬂif"ooq‘"t

hexanet hyl diisgcyanate with n CL8H37( OCH2CH2)[{150H i n in parts

i sopropanol /watgr (2:3 by volune) 4 Amonia (|25% pH control |By 5

Random emul sj on |copol yner of (in parts by Acrylate dispersion &Qﬁ’ght
A

V\B| ght) et hy" or \II ate '701 hnf yl ack yl ate 15 acragl nn1 t r| | e—10-
acrylamde 2.6 tFF’:VI olacrylamde 1.9 are ecéﬁ"ﬁgfsed on_totlal 199

solids, weight gverage particl ecnganet er 180 |fmulsiégrer mi ned by 2

Coulter Counter|, Tg = 9C, m)\ﬁiu/l ar wei ght =| 5000, solids cgntent
51% o O/\Ej

3 51% by weight solution of a reaction Defoamer 3
product of hexamethyl diisocyanate with n-
C1gH37(OCHLCH,)¢50H in isopropanolfwater
(2:3 by volume)

4 | Ammonia (25%) pH control 2

5 Random emulsion copolymer of (in parts by | Acrylate dispersion 800
weight}. ethyl acrylate 70, butyl acrylate 15,
acrylonitrile 10, acrylamide 2.8,
methylolacrylamide 1.9 are each based on
total solids, weight average particle
diameter 180 nm, determined by Coulter
Counter, Tg = 9°C, molecular weight =
5000, solids content 51%

2] Titanium dioxide Pigment/photocatalyst 28

Thickener 12

Synthetic thickener composed of copolymer
of 85% to 95% by weight of acrylic acid,
4% to 14% by weight of acrylamide and
0.01% to not more than 1% by weight of the
(meth)acrylamide derivative having
molecular weights in the range from

100 900 to 2 000 000 g/mwol, in each of
which the R’ radicals can be the same or
different and can be methyl or hydrogen,

Total 1000




6 Titani um di oxi de Pi gnent/photocatal yst 28 7 R H H Thi Skener
NON O O Synthetic thickener conposed of copol yner 9R353Pe500 by
wei ght of acrylic acid, 4%to 14% by wei ght of acryl am de and 0.01
%to not nore than 1 % by wei ght of the 2¢9(meth)acryl am de derivative
havi ng nol ecul ar n. t.he r 100, 000 ta 2 000 000
gl i - ead 1 Brerie ik Bendis Lepd BRETIC 13 e Rt ripdp frehre, 0iouncic
di ff erent andy @aRuBSiQmasgvelope. h%r%@‘ﬁef of dheasore B 28650 @B dhe hikness of
The i nventi véhepdratiopaisas yisto 2ree dThscsemdinOsf Sirbasbe oa et @xttiee patite iwas ohes
core, surroug Wé; nDy porous Si 2 as envel ope. The dianmeter of the
core was 20-3 rlm the thickness of the envelope was | to 2 nm The
anount of “Si based on the entire particle was 0.9% by weight. 5 The
phot ocat al ysiThaabotpeataysh ovastieeprponated intetheeiinggmatgtialr(stited(for 20 mingitels gat
20 mi nutes aUlirdthriaxA500 Fepy) akPplaarBithadichifa B ihdle\ibdtdn awilNThE tHidknéss of

textile (cot Ei%nc&apﬁél%& O;I-:S]ﬁmghl*h%klg §Na§];]d e 13)%3(% 'f&%ﬁ%ﬁtg’s §|}<§n&rreghﬁ

| ayer was dr| g m nu cure
mnutes. 10 BPAMKCT2E¥Wte%ere carried out with addition of a standard
phot ocat aDyst (Degussa P25). Blank tests were also carried out

Wi t hout phot @Ak #dsySiverdehrrieh bt \ﬁﬂ'ﬁgddih@ﬁ ofd st@nddrd BR6tERtalft ¥édi8sa P25).

pignment in the rutile form 15 Exanple 7: Production of inventive

coating for textiles Il Table 7 Production of textile coating 11 No.
| ngredi ent FBIREKitesS WAL carfiedhart;wthopt phajacataist but with addition of a titanium

dioxide pigment in the rutile form.
15
Example 7: Production of inventive coating for textiles I

Table 7 Production of textile coating Il

No. | Ingredient Function Amount
in parts
by
weight

1 Water Solvent 128

2 (CH,CH,0),H Emulsifier 2

e \L"J@
3 | Al(OH)s, AlOs Al(OH);, Al,O, 80
4 | Ammonia (25%) pH control 2

5 Random emulsion copolymer of (in parts by | Acrylate dispersion 700
weight): ethyl acrylate 70, butyl acrylate 15,
acrylonitrile 10, acrylamide 2.6,
methylolacrylamide 1.9 are each based on
totai solids, weight average particle diameter
180 nm, determined by Coulter Counter,

Tg = 9°C, molecular weight = 5000, solids
content 51% by weight

8 Titanium dioxide Pigment/photocatalyst | 40

7 Polymer based on: Fixative 5




1 Water Solvent 128 2 ~cH, 0>, aH Enulsifier oo/ }ﬁléz%?’é Al 233
Al (OH) 3, A1203 80 4 Ammonia (25% pH control 2 5 Random enul Si on
copol ymer of (in parts by Acrylate dispersion 700 weight): ethyl
acrylate 70, butyI acryl ate 15, acryl onizfrile 10 acryl an de 2.6,

nmet hyl ol acr yfamme—t-9—are—eachbased—on—total—sotids;—wetght
average part]cl g di aneter jo180-fry"egt er mi ned hy Coul ter Countgr, Tg
= 9C, nol ecu] ar |wei ght = 5000, gplids content |51 % by weight 6
Ti t ani um di oxi dg Pi gnent/ phot ocatffal yst 40 7 Pal yner based on:

Fi xative 5 B0710361PC 21 HO' N S@~OH NHz NLN H2N~N~-NH2 HyO| H $ R
HHR Thickener] 8 NN O 0@{ |c t hi ckener |[conposed of copol yner
of 85%to 950 byl wei ght of ry'l‘l cMicid, 4%ta 14% by wei ght of

acrylam de and [0.01 %to not nore than 1 % by |wei ght of the
(met h)acryl ajm de| derivative having nolecular weights in the range
from 100 000| to |2 000 000 g/mol ¥ in each of whijch the Rl radicals

can be the spne jor dlfferent ajpd can be nethyl| or hydrogen. 9
Di sodi um 4- ( petadeeitam-ne oxo-—2—Foafrer—2 i
Thickener 8

8; AT 110 l —r ON O LA A% LA A =

)wr“v:wrj\

Synthetic thickener composed of copolymer
of 85% to 95% by weight of acrylic acid,

4% to 14% by weight of acrylamide and
0.01% to not more than 1% by weight of the
(meth)acrylamide derivative having
molecular weights in the range from

100 000 te 2 000 000 g/mol, in each of which
the R' radicals ¢an be the same or different
and can be methyl or hydrogen.

9 Disodium 4-{octadecilamino)-4-oxo-2- Foamer 2
sulfonate butyrate, aqueous solution, solids
content 40% by weight.

10 | Ammonium stearate Foamer 33

Total 1000

The inventive photocatalyst used was TiO, in the anatase form in-the core, surrounded

by porous SiQ; as envelope. The diameter of the core is 20-30 nm, the thickness of the

envelope was 1 to 2 nm. The amount of Si based on the entire particle was 0.8% by
5 weight.

The photocatalyst was incorporated in the coating material (stirred for 20 minutes at

Ultraturrax 1500 rpm) and applied with a knife to a textile (cotton twill). The thickness of

the coating was 1.0 mm. The layer was dried at 110°C for 3 minutes and at 150°C for 5
10  minutes.

Blank tests were carried out with addition of a standard photocatalyst (Degussa P25).



sul fonat e butyrate, aqueous solution, solids content 4?«7&%1%| ght .
10 Amoni um stearate Foamer 33 Total 1000 The invent é

phot ocat al yst used was Ti 02 in the anatase formin-the core,
surrounded by porous Si Q2 as envel ope. Zhe dianeter of the core is

20-30 -t heydiickogss oo Lgﬁed SRR A ab 20 IR odlion R RArisH

Si based on the enfire

phot ocat al ys @4 PIgmest 5'?%15”@[? PH-t he coating material (stirred for
20 mnutes at Utraturrax 1500 rpm) and applied with a knife to a
textile (cotExBmbld 9; Iphotéﬁeﬁvwbﬁwmteﬁiuestuhﬁcs@atl ng was 1.0 nm The
| ayer wascdried at 110C for m nutes and at 150C for 5 10 m nutes.
Bl ank tests vvere carrijed out vmth additjion of a stan

phot ocat al yst'N¢ Deggadiities of thegnyenyiee fextile coatings) lhand { é"éeﬂ'% dgjefraingd yig the
carried out vetdwizatigphaitzomathaleys biubwsblution. N 0gddsftrhathylafe biué sbdlatitne maving
di oxi de pi gnﬁ&ﬁceh{’r‘aﬂoh@ o Yol b@ aanr‘i@b pROBRleRe %ppl@ﬁ%%&%ﬁ"(b& Y%ufhce of the

coatedtextlle u otoactivities

Coxtile coat e MR R e e 3 bbb e B D JePLAS erss
a net hyl dfe BlﬁJ@Wécm “utThedecalorizationef the metfviene blye e wak gbsasvrs Visuallnigver
concentrati ofimeof 10, 25 and 100 pnol/L were applied to the coated
surface of the textile. The textile thus coated was in each case
irradiated wiith UV light (light in sity 10 1 C Jhe . . X
decol ori zat i GEBFCHHLERE W‘gﬁlét tﬁlci?@ olgtjzs %@%B\g‘%ﬂe\/ Hg\%%’éb‘gmﬂ‘?'aﬁ%?‘wth
tinme. Bl ank twddtien ef@rstardard pretbcatatyst (DegesselR@6).ze t he net hyl ene bl ue
by W irrgdiation with addition of a standard phot ocat al yst (Degussa

P25). 15 Bl a%ﬁn&%@{tﬁw%@er Elaglcg%gﬁ%u fo-dec g)t&lz%g}e O@g{ﬂ gré %ﬁs t{}euv trﬁadtatlon

met hyl ene bl ue
additi on of &ﬂtbwtahiﬁte?ﬁtavﬁxwwbaecﬂmofuaﬁlfarﬁén gigxide EIgfn@ﬂhmt eTpiile foran.
sample Time to conplete decolorization 10 anI/L 25 nol /L 100 anI/L

B sol uton| 1¥8a AR TR Colipfets HECOIbHZHtionT I

Textile coatffing Il with standard catal yst M7 55!51’5‘8”;;7\6? umollL

conpletely MB soiution MB solution | MB solution
Blank sample (textile coating [l without | 5 days 10 days Not completely
photocatalyst) decolorized
Textile coating {f with standard catalyst | 1 hour 5 hours Not completely
Degussa P25 decolorized
Textile coating 1l with inventive 1 hour 3 hours 6 weeks
Si0,-coated TiO; photocatalyst
Textile coating | with inventive 7 hours 3 days 9 weeks
Si0,;-coated TiO, photocatalyst




Degussa P25 decolorized Textile coating it with inventive 1 hour 3
hours 6 weeks Si02-coated Ti Q2 photocatal yst Textil e BHMIGABC] with
inventive 7 hours 3 days 9 weeks Si02-coated T102 phot ocat al yst

B07/ 0361 PC 23 As enclosed to I PRP V\ézgl aim 5 1. A coating
material conprising (A) at |east one binder as conponent (A) and (B)
at | east one-—%ﬁ&&'&g&éﬁ—%&"cal ly active particle conprising a

non- porous core 10 conprising at |east one netal - or sem netal oxide
havi ng a di alétdaimef 0.1 to 1 pmand at | east one porous envel ope at
| east partly surrounding the core and conprising at |east one

further nptal- of o ﬂ?@ ek H%E‘}qﬁin aving an average |ayer thickness

of 0.1 to 10 nmas one 5 2. The coating materi al
according to claim1 wherein conmponent (A) is selected fromthe
group consi sti ngA)f wadeastonabiddarasaog@onent $9landnt - based pl astics
di spersi ons based on nonpol yneric crosslinking systens, acryl ates,

caprol actam vinyl.caprol acta N-vi.nyl f ormam d acrylic esters
oo ool sary 1o ECs B g She Thotbeatabaty AR e Babinaia £ s core
resins, aPkyd resi nscemprisifixat ipaskonepetalh ey eastimetal oxjgshavingka gigmeter of 0.1
materi al accordi ng t @ thaididlat0sas? o oS eamigpetnéast Bartip aareurdgehe
of Ti02 and an envel E@'@_Fﬁgftﬁnggsingzgt Gast bAE fFMEL B "BRE M Infdt |%9faerhgbin@

to claim3 wherein t I ssent | In the anatase form

The' coat 1 ng. mat or | al SSEME5PER AUErIBOGHS® Onke! 6 Luige e pATRRTOR B 4
conprising as conponent (C) at |east one pignent selected fromthe
group consi spi NgTRE codigtrhateridl WEcetidpyitd elaimar wheremubdrdanentZ (A)ds eulected

col ored Pl gent o hala08 i Aldheisild b %gter? Vhnafd NraBHiE Lhivelfl bARHT LIRS
| um nescent or flUorescént pignments, azo I gnen § . I 'sol ndol'1 none
pi gnents, i soi ndBEP§EIoRt gr?égﬁcg, °Bht‘TP£P6'&§?5$ﬁ némsﬂl”ﬁWEnt?,Stems' acrylates,
qui nacri done pi goapmolastampe vinylcaneolpitgme Nevnylfperaptider ecpiig eetets Zstyrgne/acwfic
ant hr aqui none pi ggeRtahd vilyKReRIg, b @BNaREY, Bpdky JEEMY. Sikyd RisPis2HY Bfxtures
pi gnents,,.35 di Oﬁ‘aZIo e pignents, triphenyl net hane pignents,
qui nopht ﬁgl one p 5% its and m xtures thereof. 6. The coating
mat eri al according to any one of the clains 1 to 5 wherein

3. The coating material according to claim 1 or 2 wherein component (B) has a core

of TiO; and an envelope of Si0,.

25 4.  The coating material according to claim 3 wherein the TiO; is essentially in the
anatase form.

5. The coating material according to any one of the claims 1 to 4 comprising as

component (C) at least one pigment selected from the group consisting of

30 titanium dioxide, barium sulfate, zinc oxide, colored pigments, carbon black, zinc

yellow, zinc green, ultramarine, luminescent or flucrescent pigments, azo

pigments, Isoindolinone pigments, isoindoline pigments, phthalocyanine

pigments, quinacridone pigments, perinone pigments, perylene pigments,

anthraguinone pigments, diketopyrrolopyrrole pigments, thicindigo pigments,

35 dioxazine pigments, triphenylmethane pigments, quinophthalone pigments and
mixtures thereof.

6. The coating material according to any one of the claims 1 to 5 wherein
component (B) is active with regard to soils and nonactive with regard to matrix
40 materials.



conponent (B) is active with regard to soils and nonactive with
regard to matrix 40 materials. B0710361 PC 24 7. A (BYE$IPEor
produci ng a coating according to any one of the clains 1 to 6, which
coapri ses conponents (A) and (B) being pixed. 8. The use of a coating
material accgrding to ag onﬁ of the clains 1 to 6 for 5 coat_in%;
metal |ic, or Gani & PERGPSS 1o BRAHnGy& Fa7tng) SSopraing) Readi B ofibe Slares 1 dp ©
appl i cations in Wwhichdbmprissssomponsntsod) emrbR) deing miged. The use of a
coating material according to any one of the clains 1 to 6 for
coating textiles, 10 10f The use of,El1 coating material accordi n(% to
any one of tRe cllB HE® P AoCagting mateig ?F??{]d”?ﬁa?"aﬁw ene & dhnFlaimsnd o 6 for
i nor gani cSmat er i edading omefalit e organicaptd ererganior matappb i foatinterisr Bod exterior
techni cal appar ahpisicatibas ilouilding corsBugion@néMaty.ng naterial according
to any one of the clains 1 to in applications conprising

soi | -degradi ng, deodori zing, air-cleaning, water-cleaning, .
antibacteriaP, sUpRuss @f dptRatingimaterigl asrerding imeny aagiohdherpigws § to 6 for

coating textiles.
10
10. The use of a coating material according fo any one of the claims 1 to 6 for
coating metallic, organic and inorganic materials for interior and exterior
applications for technical apparatus.

15 11. The use of a coating material according to any one of the claims 1 to 6 in
applications comprising scil-degrading, deodorizing, air-cleaning, water-cleaning,
antibacterial, superhydrophilicizing and/or antifogging effects.



