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The invention relates to a coating materi al
conprising a binding agent and a filler containing
particles having a size of |less than 10 pm and/or a
surface roughness of less than 10 pn1or | ess [sic]

s the use of such a coati ng |
wo zeﬁgy)@'ggtslgng of facades and ot her par $F’E6b?7 #893

Coating materials i oned above are

used for visual oreé&ﬁltspu@aq};ﬁ%hym cs-rel ated

reasons to coat facades and other construction
The invigntiga gelatesuto @ iseating Materal camrrising aringingragens and a filler
contaiging paislasdzaviey aisire olitgssdban ilAg/meneyorad suifacefrveghness
of lesdlittidn d0lgmamdesoiitlyahaglltay theduseuidf suctbe coatinglhaterial for
the coatingtdfifacadessarl otelef patts ofiduiidingsen made for a |ong

time to look for ways of creating self-cleaning
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physm%%: teaq §Pot§6ét oL AT NKCG slBces But ne
fact th zﬁgﬂgﬂ 'ﬂi_ﬂl ﬁ t’ng,vmaéﬁn sds often
difficu wggd qst yoh% pg tou’( % (pgﬁ)l? F’Hh Iseregseng glorts have
been mage 96 nlangdtitRe g logk fanyays ik cresiing self-leaning designs of
the suffiages 6 thenpregsigesied wﬁh %ﬁhlq@aﬁgg 'matpéalsur f aces
regenerate constantly and dirt adhering to themis

In conjmotienl witht Hiee piroplessentétidrh eofd exstfrglesning cosfaiceg, coating
materiBlg ort htbee bagisl afemiherat phiaty]i ahibhandiragsubat tdeconstant
decompostin ah thedsurfales OB/ eC BBEA knmﬁhqoﬂgctﬂﬁéoﬁl}é &) this
procesy &é@%ﬁ@d/naéé?aéhélﬁnﬁ It hel SurPRlezhde %Fét@eéol?sﬁ‘ th dirt
adhenhEeto fHeah K& REnRQE QH theC gﬁ%%#dﬂfeth%a@étﬁorqﬁggﬂaoédaﬁfn%n But
these § s GRR%' ?1 dvgﬁ e_jfre <h.sqme cases,
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complgie Cﬁépoc g eé&ﬂ%e aereaﬁﬁssm gﬁ%?%v %@f@ﬁ%g fhat the
chalithd LPNI¥ CHHRRS egarpéd spp@gow IR 9 fee cagingAng; dperdingly,
shorte %dﬁ?@t%ras@nt'ﬁ nedlge i . theh alseii upen @Qﬂt@ﬁte with the coated
surfacge| thec | reat@iriatp c@a@hw@ nlﬁt . & s cinfbieg) oarer geiled with the
decompaisitios, pregli¢ts afitkaspatingoati ng materi al s having the

formof silicone resin paints have al so becone
In addkivemtd tHe beléereanires icoatiey migtefialsnbasdty 8haRMPAICpaints, self-
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-2 But that leads to the possibility of increased
soiling taking place within the first few nonths of
the conpletion of the coating. Such a tendency for
soiling is particularly observed follow ng | ong
periods of dry spells, after which [arge quantities

j articles and pollutants are,j

WO 2@%@@%&%& and are absgr bed by thee%{;iéé%ﬁ%q/f)%ow

water. The dirt particles are deposited on the

surfaces capable of bei na “noi stened and result in an

i npai rment of the appearance of the facades and
But that leaxdsstoi thedpassihibiyesf iontensedi sdilind é3king laep adthirethe first
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her hand, particles having a parti cle si ze of nmax.
In WO@%@\QO%éh9§ée%f°rb®fc$ﬁlf'%|§aﬂﬁ”ﬂgsqfﬁ%0@ﬁ|Lbﬁ'@g Raating materials of

the kingk deserihashabeve lixdesaibedatee coating anaterials daseriird bt this
publicadion cdjteict filkand epdhittitinuan gdeasicbiasodi pestitle dizn didtdbution,
using, surthaameahangupértidies! lenindy pdrticlevsize rof dit dgsstrdihi and, on
the oth¥rfhard) motties tavindha paticlef sitbefanaki BgMAaTAEI @e of such
coatlngjﬁﬁé%éhé!@%ééﬁhet Bﬁfecﬁlthlat 66ildd Faif AUREr ALY ffr tﬁéuédrﬁadenof an

object @ Bethg?@lﬁ )értfH FeodHﬁ tF\Q §L|?'Paceré%nbﬂlgao° n@ by the
water f) ers L( § g rlbed in
tr:?m?:q I :[Ea dsggﬁg% It %DR%}[ %%ghﬁ, Bclacé]‘égllersg)Ttr:l 2
enables 4 gd%r@vag%(pn arﬂ@@? HF’ r?'&ﬁ he weather

sides qf] tbﬁéﬁﬁa@@ tiHatherppse cthe QW\‘ V@‘érﬁ’d}"ﬂgd?fstherfaﬁéﬁ?s deprives
microorganisms aflmm@omwa@énmtmmw d@sid hdag wpndiiong, nagmely
water, kRihowingdaaadegurfaces obhtainadby lieiny thiedatoseh €oating materials to
be protesfezsramiinfestation Wit fungi adigae, lidHenseasts. ietacnaturalananner,

i. e. withatitithd) additione bf biocidss. W ddxing mb&eraﬂdbﬁip@?atﬂé to the coating
matenehs KpbARSHrorm wnor@m@t n@rau@é d@@&fms’écﬁm EPL® 7726514 B1. With

h 'l’ﬂt fHFt@éécﬂ g O/ag%gﬂ’%léén S8urf
:)bialiwo rdr er g %Z%O}t@fu% %ﬁle&ﬁ%n‘éoﬁgé apa?tcg tlg

200 ,ung Y mgal@é |¥) y’]r c,q aterials,
while 'i'%é%fes %?@Vﬁ 9”?1 reeP‘éK/%ﬂR %?gj‘)%i éYtV\%?tef
or watqogo ning; Tg@ S 5,@10‘5%$ pge gf t ﬁt |pr duces a
self-cleﬁymgopmrwewh isrdug ¢ a %paklaechﬁupﬂlg sdm@hphmtyt raused

by Speelaéwatqr@ﬁmcauI@SnoThleamabeléy diashbiengmeeknewodadtheat dotus
effect.”or water containing detergents. This mcrostructure
of the surface produces a self-cleaning property
which is due to a so-call ed super hydrophobicity,
caused by special mcrostructures. This property has
become known as the " Lotus effect."”



WO 2005/ 100459 PCT/ EP2005/ 004033 -3 According to the
publ i cati on named above, the desired surface
structure can be obtained by an after-treatnment of
the surface, such as e.g. stanping, etching, mlling
or covering of the surfaces with dust, with it being

wo 20bRED LCLnsvne L0 oL Bl

wat er contai ni ng detergents. The sel f-cl eani ng

surface structure describ8d in the publications

nmenti oned above may be obtai ned on snooth surfaces as
Accordirg lto 35e Ipublicstiorgnamedi aboap itiay slesired \80rface ikizBure can be
obtain€@dy ae afdrafédthfent Af Peasifase, BagAdtadR ¢, n@traﬁﬁﬂhg etching,
millingPbMEb\RGind06nthe s@fsbds Wt st it {Sidih 99 uif to ensure in
every %Q?é' t%EQHtglcfbtﬁﬁtedfgletl c%\r%t: fin n8 er or

t | yt ctl

water (gl é@sf’f% S, 1B %aé#“c'g %ﬁt@@c& de51 s in the
PUDl e BET ¢ Sor PP Yig o spath éy ? P8 Weikas by
using $REGRIFRTAGeNt s used in the manufacture of the known

materials are stable to the photocatalytic effect of :
In WOtQ00 6%, coatiag ynatetalsyforplasties hgsed en imergaricbiadimgdagents
and fillars aee destribedp Theumtatingtrhateribls set fodhtin tige kagen putdication
may asleitiomally coaitaing phatomatalptidailynaoiver apleato det aeytdicaning by
meansa6f ide2ofpRIsitions ofleFgahibesoilidde angoBbp&diyHespHifcs Wohile the
bindind 8Y6h6 GRICH PRMmbAUtdErRRTHRe %Bwnom%%rpé@'érg e;étﬂa to the

ganing surface
photocd é?ﬁﬂ??@ecﬁg? evgﬁéﬁggﬁlwu %}?ﬁt@ e |O of ocatgal ytic

In EP @étﬁ%ﬂéﬂ ‘é?faZ% gpd 8%;3%45”6“ fing 508 Sng 2 Second
?\é?fscae 'Pgea P ?t°§ Yir #bvEs adept 1igr deserihgd. The
Comb"}# W@na ayens gepei 0 dhe eAbRYe am@meah Ryiblication
produceém pep Tawtlwldpﬁlmeenmnsmce phighisnnat ewen degraded
by the pbetegataiytioactonen when, as enphasized in EP 0 772 514
131" it is carefully rrade sure that the
When mistigoshe ustating aratenddls benalet aedradEPY OWAVR2r 504 Bat&id WO
00/39089Nt@¢Miage. ?etnﬁ gprHy8. ddgtribe8oP bnidods euﬁé@éé Eif%urnd out,
howevérh%aﬁttﬁé %n@ néllb%b%%?ved &ﬁ?tst eélﬂcle%n lég‘gan not

be mai gé %ﬁerﬂ  itis
careful erﬁgﬁe ﬁfe 1Y ﬂafgﬁnﬁgu e Cp e(?/tat?aér ggt‘ggb%gz)a} wsf’e(S%r water
contal ee('ig?l , to rain, m)V| ng water or mechani cal

oads such as wind. Accordi ng to the invention, this
In view 96319&% problasns &y “B? state ot ther agethe) '@yﬁet@n é% based on the
problem p o Viging pepting matenals ofithe kinddeseerad aboye, whose self-
cleaninghpiopettias aegl penmahently meaibtainkd gvhemgthey Bse @xpbsadt from
time to piarg, italrdin, owivalg watsaldrimelegrick b @i sasdch 28 windt | ng

mat eri al

According to the invention, this problem is solved by a further development of the
known coating materials, which is essentially characterized in that the binding
agent is at least partially catalytically degradable and the coating material
contains at least one catalytically active agent.




contains at |east one catalytically active agent. WO
2005/ 100459 PCT/ EP2005/ 004033 -4 In order to prevent
t he undesired chal ki ng which occurs with the known
coating materials based on mneral paints, the
conposition of the coating material is

t ageously chosen such that the

WO zoggémggl ti onyof the binding agent F’%g%g’éﬁbg(@@?o

or bel ow chal king Ievel 1 in accordance with DIN EN

| SO 4628-6. The permanerd-achi evement of the desired

sel f-cleaning properties may be ensured within the
In ordet taprensht the dridesinedesttalking whiph edeoisngith the dunowroooating
materidd§ Bded bRimlHeeals paihts, el eyrdpositiohhsf teatoatng material is
advant &H@‘Eh@é’er@s&cﬁ’fﬁ&rthé'EﬁStodé[zﬁ {8t abéompoSifibn OF th@bRding

agent ig’ IBUP& |1 ¥héIc1 HEGeERABhE: Mt DINNEN 1SO
4628- 6 [ﬁ&%ﬁ% "oe(}e HQQIr %%Efﬁ'% %PF dHied Tay
b e to onof the
k. Ll gl n%@r%‘i#’x e

or mOr%LB%’eYQaéH?tYef{he[@&%%taVQthe&QW% gy © etnfeéanﬁﬂlngtfr&ent when

the coatingegvatesial eccendneutheonygntiomis usekas iexternal eeating, @hven

exposetiheeathsrightpurbaant teeENISH 8B810HKligel Pac Psabemigprper vertikal

und dept dpgmatoresugeksndtvadsdgenichtet [Sampie caatical gamhbeentddsin the

directionsofeRgé @quatdrl)y due to the fact that, in addition to
the inpairnents of the surface structure due to

The ln\}%‘?ﬁléﬁhg%%e onSWef i Bﬁ"‘éttth5|l@§s bﬂt@@elﬁ&l@%ar@( properties

observ&ﬁmﬁ atﬁé Ré‘q Esﬁ 8§ dmé‘f tHE're t that, in
addmo% c} pealﬁ' % Q)Q%gto ngg—:‘t& éH 1a§|.‘frface
partlclegbgb ent which were
mentiongiy {0 dF a0 Jgﬁr ﬁéﬂ S wezen r} ﬁ'%eaﬁ ceaﬁtﬂé%tuﬁee caused by
mechamaﬁla@@défmewlsﬁ b%&qsleu\&dj@w lopgs agrRUSSSH ffaE example, by
particleghdartiedralong vdtiotie aliecapsause damage of thedaieregjructure of
facade pudpees inbich Hiiregsigieowtithe iescofahiersglfreleaningioperties.
accordance with the invention is acconpanied by the
The us@f Bt StifoRPeias irnacedrdantd amteshe amegridniis asdempanied
y the "Attolaticheeg éi@?éﬁ(ﬁmom@uﬁ%&té Qantdg éﬂieW] such a way by the

Hé’r?Ef‘ﬁ@ Aifodtfudtiiescity/ fHe o4t f
E?nnds.ﬁagrg g ehen et v %asvmgeiﬂ ?ag Elg RRE L B i

I n
pamc'ea 0h 08 Aol G RuorER ] B8 AL R i 100
pm, thegg neyly kripaugst 7 5 Huet@ae%@#?% ?ﬁ*&% e sgper
hydroplodieify.t altavangdberfe O SfRCESHNRICE; MaIntain BeiTgnently
self-cleaniagf priopgttias Heres d?éf wtvwﬁﬂ&wzaﬁﬂh@bthe FRIPGA oft $Yyrface
layers, swiich prexaselydnagr iopee aiveid edHerascordandenwitgHEP i0s772 514 B,
may beubkén addantage dftie vieamof tie pfesewvdtimoeof thaydesgedwhtopérties if
the codlinec hiénalhaxhibits rarticies deding the aisii@ac suadéd stidcture or
particle 5/Ze.514 Bl, may be taken advantage of in view of the
preservation of the desired properties if



the coating material exhibits particles having the

desired surface structure or particle size. WO

2005/ 100459 PCT/ EP2005/ 004033 -5 The deconpositi on,

by catal ytic action, of binding agents occurring

during the wuse of coating materials according to the

[V, ' does not result in the pr
WO zmﬁ&ﬁ%@]m neral paints described aﬁ%@@q%

’ speed of the catalytic deconposition of the binding

agent may be controll ed b? “the use of suitable

catal ytically acting agents so that an accunul ati on
The dedordpasitipmsby iaatalytic @dtion s ot hinsiingy agiestsbbecemwingi dgring the
use ofl@eatingt materials daecdrdinghéo fthet intvbationt hisess not result in the
probleﬁ@cddmﬁ%gﬁ With thleadineiral pdists@sdeeie@fdbove, Bathiise &Y speed
of the BARURCSEESMSS sﬂYéH 8t tHeBblnGﬁ'IgeégéHtsmay %e%&ﬂHﬂl‘é@ bythe use
of suitd E{aq I&ﬁ%aﬁlff GabAlsYLd that &gh 1atBn c.‘ﬁ'(ﬁ EeorbSition
producgéé in oﬁogg'lﬂﬁ cﬁﬂs ) té)o% ct thag C}hese
decompeauppearqd& mr%v\@a?fh i it i tngmq i, o dolatie
materia{g qrecodusgy Bethectoyrse Lf fheac GRtiIey wia said
volatiles glatetialg petr beiegedeposteshan dnesssl ﬁ'@én'ﬂgo§gﬁﬂ@%s!n the first
place. {Thet spersl cequited ta agbieyapbsi dasirdoegenerationdphheagerfaces
may belsesimstichr asmdy, adoordingrtt ¢he detem$ed patticts sizet and/al surface
roughn@gey tidt thé leatalgtic décompositian iofigherbiretinglageat doedinag result
in shortehdd@stdraten imenaedhi eves sufficient resistance to

weat hering despite the automatic regeneration of

Overalf L{[w ofaﬁé' W\‘@enﬁé?er‘i‘ﬁé‘télﬁ'b'r&m &%am tion, achieves

sufficielP feditarice E %ﬂhgﬂ% lte ! ﬁ\e %@n& tion of
surfac ajy ork, is
undersl{p{ziﬂﬁlggg ﬁtpro ¥\§gggﬂ Orfxple x?rérae IEHG ces of
the weathesithat dggtey thegoatingyspeh c?én perature
oxygenmmaisiuse andias svaierith cenvertianad ppagm @%@Wlév@?ﬁé@mce to
weathegingj d8t |ao>§|ey@dt ing sdbipoligt soatingwhcempanents to which a
photocatabitivcattiains iattribatedyrsuch asttitanibot didxideupigments,itoansunface
treatmetitoli dedei goeredsicet thea photdcatalytic raaivitgntini thionekey, highly
stabilizé@dpigteriie Wittt &@RlIahy tirstedtive \Bffact fop dddtimgWaaterials are
obtame'@i’ \Q h%on%ﬁ@cbﬁél Zd?fétlﬁgg NBOE S0 thé Re@ififthd PRotAUARAIGHE a¢Bvity
of thesBKrftfin hiteGRRL M 147N & 'cﬁ‘héssafsereo‘v?}%ea'ébeglo‘0¢|§/ Rhat it takes
e T N R
few;umﬁﬂgaq %@ 1 ckness i s reduced so slowy that it
t akes years of external weathering for a

The CQ%H@ctm@ﬁ”é\‘ Q%’Q“ﬁ'ﬁ?efﬂ ttHPclfW8§§°%yd'ff8§ fEoms gipsemknewn
materighe inpthas the @ddities eloatighly photacatalytealiyrantivg agent isoduces
a desiredndingragiirt fagoeonipasitiarh esith ke apeedsif etdcainygpadsitiarh deing
set in tshehaddwhiyobyoivay bf ghbysglbotiat aifathet ibiradihy agémtvand the
photoc&aBfically adiveeagent, that it is greater than the speed of decomposition
of conventional materials with surface-treated photocatalytically active agents,
but remains so low that the undesired chalking is avoided.



a desired binding agent deconposition, with the speed
of deconposition being set in such a way, by way of
the selection of the binding agent and the

photocatal ytically active agent, that it is greater
than the speed of deconposition of conventional

' Wi th surface-treated photo ]

WO Z@ﬁbé%\%ent s, but renmins so Ioow té&%%@@#@bépﬁéd

chal ki ng i s avoi ded. WO 2005/ 100459 PCT/ EP2005/ 004033

-6 Wth respect to the de$ited adjustability of the

speed of deconposition and/or the properties of the
With respautto thé desirgd adjustabilit tof ies speed efdeoomposition and/or the
properigBeef athky deadpasRdOYBodctbave Radigrdiay eoed ddpaicially
advanta%;e%hs't%aﬁévé B BiAbdingPAgéMCRERliy bt feddtlin siropRERIRBalytically
degrafélﬂ el And1o%e Hay gaga% gﬁa @E\'I é”&fvb"% @Hterﬂﬁat][ 'P\%ts g?sleigtl one

|ca 'y actl e net oXi

photo ai%@é%%&eﬁj ca?gii%?l gr adabl e bi ndi ng agent may

exhi us mer dispersi
A phofpcaiavisaly Jatiadosle i Eerasit @ay it Angade0us polymer
dispersipar GoRebImEr diSBRFicmh AN isarqstienensibia iy walerna hydrophobic
resin producand/omhe pho@ocat al yRret@ingryact i ve ragent nay p@duct.

present in the formof a photocatalytically active
The predtatatakitidelly Tagtivey agert anapubt tgreseretsiinedne form of a
photod2@8IonEHlyi t activepr PRIt i®sde.t MEaIhgt ostat adatddupdl ltie desired
decompekition @&%Hm@@)’trfé('EH@téceﬂQlytl@élI)ﬁ%cﬁf/eté el Ay BkRiBit an

oxide '(5f°r’[rtaﬁfﬁ Jangge. iRl ¥ ﬁﬁb%‘ @bl HBEEI Mand/or tungsten,
preferaﬂfl egraa vlél Gf a lé %JO Rk ré’fgfa%wtat least
80 wel yIc-:% g@’@é tne total
quan’uttyo B||h étgq \p@talyttcal

propertig %rﬁnd ﬁ"uﬁ tg‘?é‘re %?8 ud ?%HFP??' O fPrPR téa? W& @ghieved if the
catalytmaﬂb@qwésa%ﬁ@ etxh@lfgeatéeaste@n@@&@ﬁp@s |SPIB§WC Yo i tselected
from Cc hh Sandienithe gepul comaistingno &Pl (Rhs dVinyCadru vf‘él &gefre, Co, Ir,
Cu, MexHirpiRes Ag amdisAu anethadftirm vé,theiveaxidés aridfori balogenides,
preferatdy et tddvelfofceid Weight pereart/arrlesd) e spreciatly poefarsibly iR weight
percenblor 1B8s, $ftecifidallyR0 wdightPderceait oFdesd Bind rhdre Maan 4r weight
percenRepref&aB Ok tHar 28 Weight Férde'h‘?'s!pé@ﬁﬂdéﬁ SG\NQ/Q‘HE percent or

toldI&h& ﬁbe/ a’%l 8&1 &t t9 bl
tmhgr:tlrﬂﬁfa?gﬂtoquﬁggga?ytlceﬁ v%} ? zﬁlé %? Wflii@?s.be@

range r H §,_ﬁ [ | Y the
e %ﬁ@ﬁéﬂa@pw Wi e
are sui ledak they EOS'F'H” |98 3iF T8 Gﬂ"f’ég ?Eﬂ gdesqitheshin BE 197
57 496t Aé. The aisdldsas cyntast of thisgehlicatipni witle respest to fhe structure
and costpasiticat dophetbcatadyzess i iclud edr ugrer by exnliit inchusionaineo this
descrigtiengt hs e. g. in the visible range of the solar
spectrum ensuring the functioning of the coating

In the €¢eNoPphbltRatAIpiddNg' degradableobindiny iag@hfdin WBhiictigs Swith
photocatticall9 Mdchfe S HRetaPNBLiea! 2itY RS prdRen to be especially
advantageous that a self-renewing surface with lotus effect properties is
obtained, with the self-cleaning being supported by an additionally occurring
photocatalytic decomposition of organic soilings.



©using 3K 8xcess O

are suitable for the deconposition of organic
materials are described in DE 197 57 496 Al. The

di scl osed content of this publication with respect to
the structure and conposition of photocatal yzers is
i ncluded here by explicit inclusion into this

description. In the use of photocat '
WO 2%? e binding agents i ﬁ conj un%éﬂﬁd%/@%%
photocatal ytically active nmetal oxides, it has proven
to be especially advant adeous that a sel f-renew ng
surface with I otus effect properties is obtained,
With redpdat ththesathievérbani obparticoiars dvurabkdsdifcleaning properties,
it has pFsldn ekl ¥d\%‘{ﬁ§@éélﬁ‘@ if me% &gmaéra; e@tlw@ BROBXhILAS zinc
sulphi c? Ride &ofita hﬂﬂﬁ l@r@é@&% or
f

. pect to t e achl eveme partl cu arly
In theﬁo mora aggszelf cl eani ng properti es it has proven to

advant agepus if the cata caII active a
Using gxgii TRatErigls i ge Wdaace Hét S ToenyPh i 9Shettily favorable
self-cleining QEOPSIHES &raAChiqve riémef \?W‘Hﬁ?‘é‘ﬁa@ﬂ'ﬁ'@sfhﬁvﬂﬁ%ﬁ size
and/ori surfaee ﬂ@lﬂmf@ﬁssaﬁét%@s HNUSI iEssoBPasicatly et i/4nsof dess, and
especialty prefenatay véarthaink enanoy therisoim, thes farol af Ihighlyvdispeise silica
becaussebiitstdreting hgdmphpbidifyds obtaned im thisdvayt Thieecdatingematerial
advantégBbasipscdraainscess than 6l weightzgercent)/ preferablyaless than 40
welghtrﬁl#gé‘rﬂe%lﬁdcésp&ldﬂm [rlifiéférﬁ |e§sgfcarf BO tﬁWé@htlp@meﬂr fillers with

cont ai Ns nano

the degfiefpartiibs 806! ShiticPidighhe d?/%perse il ca
With rbecaﬁg RH,EI% ?%\gégg?rﬁthgﬂgoé) 5891 &J lfl&?%h% Lfﬂ'ﬁgehnes it has
further B, Y g bE pady %‘33 3 £affing kel o Tytec
9 peeleMC '&9' EIapf “Ve“t'on
consis eksubgiiicabor \S@F'@Ntfo H(?é'ﬁﬂsf !Cé‘r ref graogemge(glelgy V@é the
containgar filler| eansists &t I@astsmrtldbeOF guipiifepadicle, \§uch asepdethighly
disperdeo dillva. athoss eskilled @f thee adesnderstand fa otrdiwal my subcritical
formuldtiorpty biees forrhullation ihuwhichr passiblprenisting pigneents, fillers and
possibledy#s¥ aesesmpldtelynsurteaidety regd.ciliedl by shé dindihgtg@ént. The
surfacé/®f 'ﬂge %Ba eadteribl BF ML AN aUeRte dtaipkd BBLKIng PYPIettive
coatmgaﬁfé‘?é ﬁ‘@rn‘i 1d e BkEE dclﬁ’é}%'eﬁbd@ctat%ugﬁé'diéééﬂ |ffer of
bmdln H@ fA] u oﬁ‘ﬁ@d% DALREIRT £6&tind does not

yet ex i tF%\I - fe&ﬁ% 'E % oaé gﬂlygc‘? ﬁ%q@i\/{e metal
oxides geuchh é ighly por% pholgge ;ﬁg@rﬁ qq?&” pe 10 G496,
for the am&zattqrba vigible, i@t in. e SHRIRR fRrMoAlSeqIHRd Zinc Su ph'de
zinc oxjdsr aflitanium diexidd, Referablyiipipariéallyserysigllinedeemtar in the form
of anat@s) therkinding agrid Jilplie dgapmpased cataping at theseuten iaygs@f the
external espfacki duedtobthet tiecdmpasition af enganich@mpandrisecatalytically
induced Ity theagfferg afadastight ooUM fightf This degladationlf dindidglagents
exposedSthaOpfetSiRf used rfdiR) fildrs MWhRtH ®rfn aSmi@rb & dHdde ftGcture
with Hdr8ehatie NbpeRR:. Stﬁﬁ\%nﬁgeﬁtﬁifs%ﬁﬁﬁﬁf o€ of polymer
dispersions and nano particles, such as e.g. highly disperse silica gels, so-called
nano composites, may also be used. In the case of nano composites, the nano
particles have already accumulated on the surface of the polymer dispersion

particles.



bi ndi ng agents and fillers/pignents. A thus forned
surface of a coating does not yet exhibit

sel f-cl eani ng properties. By adding

photocatal ytically active nmetal oxides, such as the
hi ghl y porous photocatal yzers described in DE 197 57

f the utilization of visiblegl [ e

WO Zéa%Pgégéf orm also using zinc sul pthﬁgﬁg&:’]@Obgpég

or titaniumdioxide, preferably in partially

crystalline formor in th&form of anatas, the

bi ndi ng agent filmis deconposed, starting at the
The pbatoeatdlgicedecimpbgtiorxtatramndy of thid hoelinglagenty biudtealso of any
organidediamartties thatofight denon tkepefaeat prodeebslaysigadichytly more
effectiv@diiciefeiandit &iifgebnidl fmctibells e6mpiirdd the SHtE of the
art. Ind@e %‘F‘é‘éés%”t b Qirfsiengs %ﬁefafhu EPEPRPRY Ht}g & & RRsYantly

occurvﬂ'g Boditibh ! Sh'f R %& LY Oh tme ﬁ%erééére &he self-cleaning
propeui e%SeB iﬁ ﬁ "ﬁ%@%f g%l a)pﬁiprev&ng%der si ons
_ nano p tlcles ch as e, |y di sperse
The ;g'qtpgao{a Y JBducgq eaec%ﬂ%s'ngﬂrp&l F@‘é’ev% highly, feduced
compaigédo tha Cth«?ék'%% rigces slescabeg @boves sotthat Hmndlsadvantages
applicghietto theshalking surfasesycancaudidedd on the surface of

the pol yner dispersion particles. WO 2005/ 100459
ContrdPté B2 @0atifg Ai8rial Bropose oW Oa0@M3Q0H#9, the coating material
accordies eORBEI ihlentidgomanlexhidit & hilebivieh @gnmﬁmodél’tﬁarﬂbléosze
distrib@orRAith PheH padicld dRMhétef l08S Of AdtorMedh! s lﬁ’éthghﬁ um or

less, antl'd %@rall?g?%?&ﬁggnfhﬁp? fegantl'y nore effectiv

per nent unction as corrpar ed to the

In acc@& ecggf gﬁ glzﬂ%%b{egefr ces t he £361 ace ' Sr‘égn the
coatmgj%'ggwgh tnof1 bi%h nyggrceg dsﬁ? é‘ r %%rsg oyveight
percent qtoeptahd 'iCﬁ by 69 ¢ dinding agent, I?etol yeight; prreent,
specifigaly §ste k& waights PeEFSMibIARdppeReialby Prafesably ca. 10 weight
percentlobadiler diayingcalnmgan padickalsidecd ripasi eni leas; spedifnatiyd. | ym
or lesd)i gyluhyas evanosdaledosiiea,ed tbo1d ivecighapkroemt sspécfiesly 3 to 8
weightdescenth edpatialle preferdbintcat Bewdighagersdna@$ s photocatalytically
active pigphértabliéh be Tilg erliphWed) & FeldsaaRs EBNCHH an@iod S -as well
as optfe?Rily a.411te @hew@:@ﬁ'ﬂ@c«gﬁ‘ﬂ &Jpledlfi c@ﬁ&’@’@@%é h ercent of a

pigmerH Wi Bﬂﬁ)r E)hlet ;5@\‘5 ecﬁ‘& g4 ng 3t percent of
a thlckéﬂé(re % i’ f%é? if g 9@5@8@ : gof another
filler, sglcénqﬁ &9 g e;( fvyeggh specifically 15
Welghn%%fgenfaea ae rain s &M@ ets:eft figallysca, f weight

percent of & Aydreehapizatiom 3@@&&0%'91[@ d WP@Pérﬂeé‘éﬁrérﬁioﬁj ispivent,opp to
0.8 weighé pencenitofom presasvalivaandr i tor Balweight peraent of meater. A
preferrad exeimparyderroelation of eoafing atdterials. ac0rdieg dbthe invention is
presentes belotv: of a phot ocatal ytically degradabl e bi ndi ng

agent, 2 to 30 weight percent, specifically 5 to 15

wei ght percent, and especially preferably ca. 10

wei ght



percent of a filler having a nmean particle size of 1
pmor |ess, specifically 0.1 pm or less, such as
nanoscal ed silica, 2 to 15 wei ght percent,
specifically 3 to 8 weight percent, especially
preferably ca. 5 weight percent of a

lytically active pignent, i
wo zgﬁg}a&@ggelf necessary, with C, N andégﬁl/%,éig@’@éﬂp?’s
as optionally 0.01 to 0.1 wei ght percent,
specifically 0.05 weight -Sercent of a pignment
distributor, 0.1 to 1 weight percent, specifically
ca. 0.3 weight percent of WaightiRdceertr, 5 to 3 wei ght
Waterper cent, specifically 10 t26.80 wei ght percent of

p,Qme@ﬂgtéﬁ,%utofl | ler, such as eggs a fine quartz filler,
ThickeHert 0 20 wei ght percent, spgcifically 15 weight
BindinB&idgpt of a pignment, 2 to,$ wei ght percent,

ally ca. 6 weight ercent of a
Quartz i g éo 4 wei ght percent of a

obi zation agent, up
N'anosgé%gﬁgca up to 0.8 weight percent of a preservative
Pigmegh up to 35 weight pertent of water. A preferred

Photoeatalviir #igmeak nul ati on of cdating materials according

Hydrophohigatiamvention is presdhted bel ow. WO 2005/ 100459

SolverRCT/ EP2005/ 004033 -9 Wi dght Percent Water 26.6

Preseatioent di stributor 0.05 Oldbckener 0.3 Binding
agent 20 Quartz filler, f40me0d5 Nanoscaled silica
10 Pignent Ti02 15 Photocatal ytic pignment 5

In su N’Hp hZ@é Phted th§PltH@'?ﬁzP‘a%vaﬁfaeb%eBY%ﬁl' Ralldns of self-

cleani antd rcome by the
mventu g%@ [t/ ﬁ t(ég‘? r(?ﬂéy P&g%écuéq ]tréec 0‘3(1% egfect and

en tU% i 89& ofl Blreeechimdin & mirfograng, structure
ach'eVﬁarﬁ'a% ﬁrﬁﬂ P Phvyater *P?Fé’m%‘i gxtremebcsmal @ndithe energy
interacpp thsdwean yate ranrﬂéhe stliacefaliscyndar % ditteaderapiliy af such
a coatmgriscimapioxed ist aceardance adti thee invendiontthe addingaoanoscaled
particles, saichfasiaige mabnegelselsased orsitica, sntild ceatihg materiad ruped for
the creation of this coating structure, with said particles renewing the effective
surface structure over and over again in the process of the continued weathering
of the surface. For this process, the invention specifically uses photocatalysis,
taking advantage of the insight that innumerable virtual nanoscaled surface
layers are already present in the layer of one paint having a thickness of only ca.
150 uym due to the addition of nanoscaled fillers, so that the next surface layer
automatically takes effect following the weathering of an external surface layer. In
this process, the binding agent surrounding the nanoscaled fillers according to
the invention is decomposed, causung (new) nanostructures to come to the

surface.



i nteraction between water and the surface falls under
1 % The durability of such a coating is inproved in
accordance with the invention by addi ng nanoscal ed
particles, such as e.g. nanogels based on silica, to
the coating material used for the creation of this
coating structure, with said partlcles renewi ng the
WO 29056100450 surface structure over andCoHER2MGHOMAIS
t he process of the continued weathering of the :
surface. For this process;iOthe invention specifically
uses photocatal ysis, taking advantage of the insight

that innunerabl e vi HARENTDIQONME ed surface |ayers
are aI ready present in the |ayer of one pai nt havi ng

rlhgﬁ | %r 3605@1 9‘5 dé’r% tr:r w’lﬁr gl]rr?aﬂzes
comgl |H ’iﬁﬁa O'a%eJ aﬁﬁsit Iéé)stto Qt pgorﬂg
size ¥ iﬁr ff ?@)}J OA t% bl
spez Ei’ rSh h&ent
cha !:t'e 5‘ rn Ep IR % EHLQS gi&d 5 rﬁ m Ieast
artiaf h rc a to g ifsuch
p bt it oh 09 f %
la w rfrﬁgﬁ se E@‘tﬂﬁﬁﬁch Ikrng
eve [ &g @t gtr na- 24t rcfsr ' Jﬁﬁ?g}g
sur | 13 a oc ’ |ﬁ? r%, rae eg & neéﬁoo )
g r%\ﬁ b e e B
ProbERkaer ¥ iy lseart pw% cal g Gefepte
in thggpéug ng?/@%gal 'y ac?gl ve agent, char acterized

in that the bi ndi ng ‘agent is capable of bein %
2. Codtingmprfsedl inagcdosd@nce ywih claiml 1, chayagtpezed in that the binding
agentibait dezest playttally poto catalyficallyeleghad addanati yhé caldytically active
agentdeds atdeagienie pioteustalytisalagctivieatetahexigbot ocat al yti c

deconp03|t|on i s equivalent or less than chal ki ng
3. Coa@ME! mateaial ﬁ’r‘?%o@b%aﬁﬂe'ﬁ@r%ﬁ@ﬁ 6.orapdcisratieated in that the
bindi %@% re‘imb‘r't%egm f r‘n@g dr%r&%ﬁe d PolghRAt &dpB¥%ion
capal} %?ggg ek rrrasilr h\ﬁd&ép o8l g rca"?)?élﬁmnary
‘ resrn mﬂd&a }%aﬂ%d T ﬁﬁfs& pr ef er ably 1 pm or

er year iven ext er n weat herin EN |

4. CO@@@ E@E@'%’K‘raﬁﬁorg@éncew%‘ @#B@Prwﬂm ?'”a?n&%ééﬁ‘ﬁtef'zed
in thaitediBAiNg REa SaPt T fibr e/ §ii@48 and oriented in

the direction of the equator]). 2. Coating nmateri al
5. Coatingowderinc eceprdance aiitin dny afithe aeeceadingdaints, tohatadtédzed
in thaui theti ogtalydigelty dctivatadesdséxhgatst aal dyide of titanium, zinc, iron,
mangRhese®caiolbdancal laydaegtuadseiehe aardidvet of @0algighe gldryent or
more,afitdf¥@abl\28eNveld$ pircériast meRe W@éﬂt@@’%@h'ﬂercent or
more, %Ydt% tH@hé"totQP(\}vQ%ht 8f th@%él?&ﬂ?ta%m/@ ?érﬁl accordance

laim1 2, characterized'in tha

6. Coating material in accordance with any of the preceding claims, characterized
in that the catalytically active agent exhibits at least one additive, specifically ion,
selected from C, N, S and/or from the group consisting of Pt, Rh, Mn, Cr, Ru, Ni,
Pd, Fe, Co, Ir, Cu, Mo, Zr, Re, Ag and Au in the form of their oxides and/or
halogenides, preferably at a level of 40 weight percent or less, especially
preferably 20 weight percent or less, specifically 10 weight percent or less and
more than 1 weight percent, preferably more than 2.5 weight percent, specifically
5 weight percent or more, relative to the total weight of the catalytically active
agent.



bi ndi ng agent exhi bits an aqueous pol yner di spersion,
a pol yner dispersion capable of being redispersed in
wat er, a hydrophobic resin and/or a prelimnary
resin product or so-called nano conposite. 4. Coating
material in accordance with any of the preceding
characterized in that the
WO 20@5’21@54%9 silicone or silicate. %ﬁ%@%“&qm n
accordance with any of the preced| ng cl ai ns,
characterized in that tHd catalytically active agent
exhibits an oxide of titanium zinc, iron,
7. Coatimggaiedal, inradcphittgmenwiindhp of thmgsioedlngattlamé eeracterized
in that % pRoWatARIHNactive aifehe consisfsesfithiiufP disidd tspecifically
of TiOPERdREd W' th"®r R, arPECs) |h%hbbbh%@|s"f8trﬁ hbar@i%ﬂ? eRist&line form
orin thgq:{)ﬁp oFg gHSve to the total weight of
a

catalytica yactlve agent 6. Coatlng rraterlal in

: ccordan e vv|t t he cedi n
0. Confiaiaiolt nelros Mgt ARy BE R Deedn a'etﬁgtgw giized
in thatg&‘hu ?'E§X 'fP C'eﬁ g ?ﬁ}%ea%‘ é%??‘f% Y %cgo”o
um or legs.esnacifigallyrh #m o lesserpasialrgeferablygiangfilers in the form
of highkyolispersersificée Pt, Rh, Mh, Cr, Ru, Ni, Pd, Fe, Co,

lr, Cu, M, Zr, Re Ag and Au in the formof their
9. Coatmg deseraldh mcoﬁwmgemtrdaw opthef meablingadiaind, ehatactérized
in that 4t wahgflilepsire &Y fa?m bEARJhIyeaRPersd kificaRirefHiicbi¥ls2Which

are preY@'aBliftprB@U@@@bycﬁfreélﬁﬁéhorﬁﬁﬁﬁgfthé abl yeljrﬁowéﬂht
percent or less and nore than 1 wei g ht percent,

é/rldforr? 59&%3 éeV‘W ht, r %P&géc{.hﬁa el s,
charac R £ R
ott fthé g tlr)g ﬁ E partlcle size
distribu 86 5‘4 gag% O‘ﬁ ‘uﬂoy %aﬁgeﬁ ically 1 ym or
less, esrpﬁcalyé;re grably d@’he&, th any of the preceding

claims, characterized in that the photocatal ytically
11. C@aimg/ema@"ml tonaceardange t withniamy: difoxthele preceding claims,
charactepeed in ttitlye coating Gxtenal osveatmuilated@sing andxoesSof filker.

amor phous form partially crystalline form or in the
12. Cdating ohatsirll af  Sccdraanédgwitht einyalofi ThacpRSERINGE  claims,
charactétiz&d #hafit EXEbies rAthris aﬁH%r’Bbmr‘nB?élélw 8UAiFRfe abfitives,

specifi c%h@}ac&@l%ra tbkd Shde¥Reltdeisparti cles "having a size

or sur ace roughness of 10 pmor |ess,

13 Cod PR el LN P0RS i Bl TotE o
weight IePh ﬁB?@F?%! Y'iGR a gl" 3 ptniocatalyﬂca"y
degrad %t? gclg H’@ 88t te My a\@tQﬂtl Q%r@ent nSRQ%ftCGWMe'S A@ntp weight
percents jgspeeially orefrsablyr 6d.01 0 wejaht, peresst rafea iller hiavingea mean
particlessité ed Heirs orvlieisshspecificallyed dr abil pr pessjusmth by nanoscaled
silica, Prteci i waightrpersemty speeifivally g&ltopBowekght fércefipa¢spegially
preferatﬁlzt@a“ | Blwaightaperendnt e photocamlytdallyhectiveegigiieid, such as
TiO2 endo@ed® if necessary, with C, N and/or S, as well as optionally 0.01 to 0.1
weight percent, specifically 0.05 weight percent of a pigment distributor, 0.1 to 1
weight percent, specifically ca. 0.3 weight percent of a thickener, 5 to 30 weight
percent, specifically 10 to 20 weight percent of another filler, such as e.g. a fine
quartz filler, 10 to 20 weight percent, specifically ca. 15 weight percent of a
pigment, 2 to 8 weight percent, specifically ca. 6 weight percent, of a
hydrophobization agent, up to 4 weight percent of a solvent, up to 0.8 weight
percent of a preservative and/or up to 35 weight percent of water.



characterized in that at |east one filler exhibits a
nmononodal particle size distribution wth a nean
particle diameter of 10 pmor less, specifically 1 pm
or less, especially preferably 0.1 pmor less. 11.
Coating material in accordance wth any of the

i clainms, characterized in t]
MK)Zﬁgﬁgﬁﬁéggis formul ated using an exce%§?@$ﬁ$§9$@©4bgg
12. Coating material in accordance with any of the
precedi ng cl ai ns, characl®rized in that it exhibits
pi gnents and/or commercially avail able additives,
14. Usspetafdoating ynatedal ier atcordanealvith aret off ther greceding claims for
the céathig g faebdesalspeoifisaityorekdarneal iatades)y andl/orhether parts of
buildingseceding clainms with 10 to 30 weight percent,
specifically ca. 20 weight percent of a
photocatal ytically degradabl e binding agent, 2 to 30
wei ght percent, specifically 5 to 15 weight percent,
especially preferably ca. 10 wei ght percent of a
filler having a nean particle size of 1 pmor |ess,
specifically 0.1 pmor |ess, such as nanoscal ed
silica, 2 to 15 wei ght percent, specifically 3 to 8
wei ght percent, especially preferably ca. 5 weight
percent of a photocatalytically active pignent, such
as Ti 2 endowed, if necessary, with C, N and/or S,
as well as optionally 0.01 to 0.1 weight percent,
specifically 0.05 weight percent of a pignent
distributor, 0.1 to 1 weight percent, specifically
ca. 0.3 weight percent of a thickener, 5 to 30 weight
percent, specifically 10 to 20 wei ght percent of
another filler, such as e.g. a fine quartz filler,
10 to 20 wei ght percent, specifically ca. 15 weight
percent of a pignment, 2 to 8 wei ght percent,
specifically ca. 6 weight percent, of a
hydr ophobi zati on agent, up to 4 weight percent of a
solvent, up to 0.8 weight percent of a preservative
and/or up to 35 weight percent of water. WO
2005/ 100459 PCT/ EP2005/ 004033 -12 14. Use of a
coating material in accordance wth any of the
preceding clains for the coating of facades,
specifically external facades, and/or other parts of
bui | di ngs. :



