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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 pmor |ess [sic]
as well as the use of such a coating nmaterial for
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soiling taking place within the first few nonths of
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WO 2005/ 100459 PCT/ EP2005/ 004033 -3 According to the

publ i cati on named above, the desired surface
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the surface, such as e.g. stanping, etching, mlling

or covering of the surfaces with dust, with it being

required to ensure, in every case, that the thus

i evati ons cannot be re

W(Q?\g{)@/qﬁgﬁfg, ni ng detergents. The@%f&%%%ﬁ%og

surface structure described_in the publications

nment i oned above may be obt adred on smooth surfaces as

wel |l as by wusing special sprays. In WD 00/ 06633,
Accoodingrtg thatpublieatiors oameldaghavss theslesired sunfacg stiucture can be
obtinedi ng aageiterstreatnmeriti ofl thesswafaced essichi &e e.g. Tstamping, etching,
milligpdi 6@veriigeof tHesseticdsowith dust,twieh knissing preqliredité @nsure, in
evefPX-adddirdtonal thuscotitaied BleObBS ahbhotCBE | réniiiedVBy water or
watBPeBhiriRg (26 eﬁ{seafwe%mmeadﬁﬁ SurficedQARIMRSGddFbed in the
pub@ tﬁd%’e ticRe bBQ%%ié‘Bﬁf inéd R Hdo‘ﬂfsfsuﬁ@b & akWell as by

.prn mglsg)gents used”in-the manufacture of the known
USINKLPREG A ¥PT9¥% stable to the phot ocatal ytic effect of

the photocatalytically active agents. In EP 0,916 411
In WA /0863, ceoashgqTielerials for plastics base ongoiaapls bigdincagents
andsfillesn are desenibay. Theeeoatthne matarials selieshdbdbakpeweapytjication
maya cadditiorsailyncontaird gdhotodatalytiqaly actveiagents rfoofselfwgleaning by
mearsy of datesepoditiah iaf drganith soilinge rarido seperhydrophili¢syrwhile the
bindihgdigenss asehi trahrinyfactatd of el knowrearzitexdals wré atable to the
photdufAyti6 effett SMAB photsAgdticdlly ddiieRigehecat al ytic

action. Wien using the coating materials known from

n B Po{éurlAa1l3l 00{ FRA4D firstUWsdhtidg By8r ahBa n
::oa a%gﬁpe i%ﬁﬁ%;ﬁ?{%;\é%%dﬁgf % Ilgarggiv(g Io tﬁeaﬁt'lriéegegéﬁbecsfc'?'hg
i 8 R g

drn L
co ggl%] X W e/zg r 9esen i the, 2 - éﬁln & publication
PTG SO RO B, SHIT g SUeA oS T 5 nT pyon glegraded
by thg photqcatalytic aE9M | y rade sure that the

m crostructure cannot be detached by water or water
Wheonusingithg deatingyenaterialsn knpww tsom s & pi7@bbdAsBiinand WO
00/390:1 % tsaich ad eighdharsprayshdescribaak foorsmaooth asefhces, ititarned out,
howdiveb| that te grigivaltl olgsaroed ongstamding iselfciednih prépearties can not
be ASF#AINEE HerRRNENt W ORh WRER - as bRPARBECA!IAEP DI 81£B1, it is
cardiBilyRi { dure TRATH! fRFostRAuret@ndE se@%ﬁﬁ by (WafRr or water

. to rain, noving water or mechanica
confdc')a g’o%é%r‘g%ﬁgsé wi nd. According to the invention, this

in VRS it T pRcPIEE I .ot “ﬁgéﬁ SRR TRAB & ased on the
probiueh AEP0d igﬂ@a%ﬁé@? o nS Hreniioed aoveybpse self-

cleaning ipsppsrtieatalpyRereaansitiyetpaiiaiped when ithey asatexmesed, from
timentex tine ato rain, moving water or mechanical loads, such as wind.

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

advant ageously chosen such that the photocatal ytic
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the coating material exhibits particles having the
desired surface structure or particle size. WO
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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 conventiona
material s Mﬁth surface-treated photocatal ytically
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even on the northern sides of a building, which face
In tRvaysd ofrpHdiecatalyticahodegeddlbye dvindindadgents in conjunction with
photocatalytically active metal oxides, it has proven 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.




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 photocatal ytically
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forradiation dgebeia farmulatiarnin whichpossibly existing migmentsd fillers and
possitlegaps anecemapletelpisudiongdedereasp. Ailedhyi thel hindingyagent. The
surfaceodfdinegcdatirighmaitervat rdri the filooswifate obtaindadt biytusiag respective
coaﬁhgtmswnais)rsmdrmeuqn&hevdﬁemand haederar beité o8& closed layer of
bm& aﬁﬁ%l@f&ﬁ@ﬂéﬂté A tﬁ@é‘%rﬁ{e‘d Slrfac2st a coatlng does not

R Hb - a édiﬁ t8caiytidaMn | acti tal
zzr%; %@é@;@?&m %E i
Hr{’ ISt i

(gb |5\| p zmc sulphide,
Z'“? P¥' r%f tgﬁ'&!“ diox|dg, o &%Pé Y &) ?‘ e% Qrgbﬂ the form
, the (bird n@ genkfilgm |

ting Quitey; ayer of the

xtenme §UdﬂC©gdln%tt@ﬁh9IdQ§P"’tﬂ¢§'thW ﬁﬁ @m éoampaen@d qg;alytlcally
induesdchby 1the ebiect vé daylightiargUWdight.i Bhis degradatiprdof hinding agents
exposes dharptefexrabignesed nane filersy whichefdrmay enicod surface structure
with hydrophobic properties. Advantageously, combinations 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
496, for the utilization of visible light or, in the

[ rm al so using zinc sul phi d

W@?@#@?“t&% di oxi de, preferably in parti allée%ogfﬁbgﬁ%

crystalline formor in the form of anatas, the

bi ndi ng agent filmis decorr&)sed starting at the

outer layer of the external surface, due to the
The @hotqratalytio desdmpogiienchatornpy mérine bindinglagent abutyalso of any
organitudiedpanfictdsethaf might loé odahki syirfacer ptdduceghd sighificantly more
eﬁ@tﬂ%aél@d ipermahehi sef-oaaiwn function pas esmphaced te fties apdte of the
artuﬁ? h8aneckss,! Bies surbes s feonstantlyl férfeviad fReeto the constantly
H%Smp%ﬁtlﬁnlﬁf%ﬁ’cﬂm Ridenks, ol b‘%ﬁecrease of the self-cleaning

eVIo §8 e”ﬁ\dr &?u&ﬂreo*% réﬂ?dly g fofeg! ons

nano erse

nano CO osi.te
Th%sebotOf:ﬁFasﬁ@aﬁ adap ﬂaﬁsce fods. ?‘H&’%‘éﬁ ighty® reduced
corppigdcioethenghad '&‘Sr%ﬁfﬁPe&c %5%&9&10% 9ethal, the, disasivantages
applieabjsoiotherchaiking puifaces gt be@veilednp 2005/ 100459
PCT/ EP2005/ 004033 -8 The photocatal ytic
Conteagyntocthiet caatinganateniay podpaded ini W 06/30948¢ thé coatihg enaterial
acodirdidgyto theg ivientidh rrhapasxhilsit @sfilldrawithi @ymoremodalt perticle size
dusmbhhaﬁemtrpraqﬁus@aauaegnarﬁqe@rﬁfl 0 BT er || epktifiealnd um or

as corrpared to the
Iesé’%ﬁagégégctl%ié} 6raeﬁrgglwnmtghé“p@))?l%é§gs the surface is

n 5%RhaRkS vw.gﬁ%ﬁme %ra@greﬁoe Rjh¥nt 8F GHE (ih0Gation, the
ogting ??ruz@ Blrg (g F‘nﬁ Esr{]e&t eﬁ% 3 %Fyoica ETQ weight
perﬁgeyg @,plljl Iyt?cql atﬂ?&)’é eg 0 weight percent,
ey a8 Aoyl P cweight i RRIGeRE et sipssial ly gprefarablyogay &0, weight
perﬁegmfya fillef lo@ing @ornpan aartigesize ehhiua agless; saeeically 0.1 um
or kescsutkdsabanescaled tsilica, thto dibsweighhtpegesnt, specifically 3 to 8
weight bercent cespeddily preédriablygca b neight peroeiteofar phdeatatalytically
activerpigment, tsuchhas Tidd endowad eif natessappowitd G,rN \éd/or S, as well
as Bpli8NAARL0.01he ‘DOﬁtWél hﬂbb&fén@' spéiﬁﬁéﬁll?' 0‘05t weldh® percent of a

pig hﬁ\ﬁ?métt%htﬂﬁm ¢xHi1bjyk; t biekdeit, Ypddm H@all eight percent of

aféﬁe‘? §t<§ %lg Efd it 19 t p‘é &ent of another
fllle er SI@J bC® spﬁcn‘" cally 15
welg P%z[?yg sgﬁ.ﬁ 8?{%&3 cﬁ weight
perggfat ohg ‘ér"Yeég te&‘FfCBPEQ ao5qlgent, up to

0.8 3veight gatC pé@,mresgf}@éwe,qrg pg,uggo %\A@gﬁmercent of water. A
pref%feﬁbaxemp frrawtetiamel coating patrstpisageording tedthegnvention is
presgeted, betowo 30 wei ght 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

phot ocatal ytically active pignent, such as Ti Q2

e Lf necessary, with C, N and/

Woaggﬁ%ﬁﬁ%éél y 0.01 to 0.1 wei ght per c%@?’EﬁOdﬁbbmm
specifically 0.05 weight percent of a pignent
distributor, 0.1 to 1 wei ghp'percent, specifically
ca. 0.3 weight percent of a thickener, 5 to 3 weight
percent, specifically 10 to \&@ightiRgincemter cent of

Waterot her filler, such as e. 6.6 fine quartz filler,

PigrHent gistburet ght percent, speagpbically 15 weight

Thifkdrfepnt of a pigment, 2 to & wei ght percent,
Bm A Cd ngally ca. 6 weight pgycent of a

ﬁ)}?%zatl on agent, up tg 4 wei ght percent of a
0.8 wei ght pgrcent of a preservative

Na%&? %W) o 35 wei ght perceﬁ of water. A preferred
Pig@eBh|Qry fornul ation of coatd ng materials according
Photecatatic pi@nenbn is present®d bel ow WO 2005/ 100459
Hydronh@tr2atdsr 004033 -9 Wei ght® Percent Water 26.6
Solwergnent distributor 0.05 TH ckener 0.3 Binding
Presgematio0 Quartz filler, fir®k085 Nanoscaled silica

10 Pignent TiO2 15 Photocatg@ @oic pignment 5

Hydr ophobi zation 6 Solvent 2 Preservation 0.05

clejﬁgﬂ%%ﬁcﬁget m? ng; dlﬂq éﬁ:{@ﬁﬁ{%@ﬁ gi)s&lf%la "t é‘é:fc%%?s %];/stel':z
N 8 g

mve | S Vﬁ%lf er |cftH% effect and
the pho %ﬂ%ﬂ%&g %8 %Ee\?& *é o structure
aChtﬂY@?é akth ﬁf@al epbecqipes e e%‘@ W%’é‘é I?é\?’u tﬁs energy

mteéaqirparlzthaﬁa vaterendrtee syeaceflls yndar t fle Tndurability of such
a coating & impravedbiec aaeardanee avith {hes inveantiandby laddinge ngposcaled
particles, such as e.g. nanogels based on silica, to the coating material used 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 um 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, causmg (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 particles renew ng 'the

ff [ surface structure over and h DA

WCS@QS&"@bgég of the continued weat heri ngbﬂ?ﬁ?ﬁgg"’k’%%

surface. For this process, the invention specifically
uses photocatalysis, takindOadvantage of the insight
that innunmerabl e virtual nanoscal ed surface |ayers
are already present i PATENTLEAIMS one pai nt havi ng
a thickness of only ca. 150 pmdue to the addition

1. @Baﬁﬁgj‘%&éhﬁldccﬁm h§ih§ a §thiﬂi§1ta bheand st |sast foneefillerysntaining
parﬂgfe‘gnﬁé\h % cﬁféz ore ur%ée dﬂ I’fh‘@SQQ)fH'@ﬁyHﬂ?@it 25! Peeferably 1
all

snwe‘il Prpbfotatalititally active
agec[gcgi%%ﬁ {zgd |{1 %,R Fé Fleast partially by
the gtchepupr e %@ %’}ﬁe %%{;ﬁnposmon is
eqmudsnh tm@s @Wﬁeﬁ@#ﬁm@ | as per @i f that a
mn@osﬂuﬂgreﬁhtmlfrdea@aﬁpﬁu@qeglSacrgatﬂsii wgefesbly imfychta way that,
giverasteroabweathesingcamper FMBO 2810i (Klima Rav Prepenkdrper vertikal
undidéhrpAqeator zugenandh [Baaplef vericairanar ofierded ipthef dire¢tion of the
equatof]i! tHe l§7s, tHiglawsti ofildny eRtetngimcoating fermed byelthe coating
maftigl |§Wd¥6é‘ét§|beaW|ré(Yu@Qi bye0.1agenbr nedral areRraBgd um or

motd ddt he binding agent is deconposed at | east
artl I y by the photocat al yt| c action, preferably

CinP A& With% ?"BI‘? .aHe?i'} HSn that the binding
o s

Yy Pholoy qJ gagatgl‘?lﬁcally active
ag@’lﬂhasﬁtéﬁﬁ‘ﬁtr@%@??t%%t;l)g'c@u)éQP o "}?%%foéqc?ol y in such

a way that, given external weathering as per EN
3. Caating Knatesiabin aecetsancer wih aaim ilker maraféﬂﬁlzed In that the
bindimgaagent eybilitsdan [ Burqsius peiyma-ramsaa@nmu aralymen dispersion
capdite @f ibeiig cedispersbe in avatat,ca hydrophebicasesin ahdtok reepeeliminary
resif pestiueK beso-ealle®abno Gohfpositd. by the coating
: material is phot ocat alytically reduced by 0.1 pm or
4. 04t a‘fér‘?élz?ll?laﬁ QrWIt of PR'p r)é@é(ﬂm ZlaifRathActerized
in t aﬁ,{e dl'g n it %‘M‘, élm:ét c aracterl zed in

I'S a east partlally
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thatithe raieht 'caE etive agent X\ds arfURC, iron
mamganeae amelybdgnup a@ﬁéﬁratw@ﬁt%oeh% leyglt oft 6 W%'S AbipgEcent or
mokeeepteferabihBOsweight qpeseert pomarer saeeifieallyi 88, weight percent or
mopa | retativedo tpe tatabweight of the catalytically active agent

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.



capabl e of being redispersed in water, a hydrophobic
resin and/or a prelimnary resin product or
so-call ed nano conposite. 4. Coating material in
accordance with any of the precedi ng cl ai s,
characterized in that the binding agent contains
silicone or silicate. 5. Coating material in

3 with any of the preceding j
WO&P@%A@?‘E@%Z in that the catal yti caﬁ@@%oggloaog@@?

exhi bits an oxide of titanium zinc, iron,

manganese, nol ybdenum andrdr ungsten, at a |l evel of

60 wei ght percent or nore, preferably 80 wei ght
7. Cpating materialhnnrascosjacief wittabhy o thenpiegiedingeclaiers, characterized
in thaptiee phetotiatalgtidallytdutive cigeht vengsts afftitahiem dioxide, specifically

of TRHY é\hd@Wé@Wlﬁ‘l @CNIi arRi/&08 Nih- arforpHRdsi foem npéméllﬁbrys(bllme form

or| Xe rb‘f%n‘ﬁtésh any of t he precedi ng cl ai s,
aracterized in that the catalytically active agent

8. C§ F %@5%’ eﬁ%l @%%fé’é@ﬁﬂﬂj %W ﬁf %h%ol? 'cfeHﬁ'@l él¥|Ms°'&haracter|zed

in t par%l ~royghness of 10
pm grlesgySp om'&san%sm'm RIR: fPB %’fo g in the form
of hl@hlyd@§pﬁ'?$@/%|ica haI ogeni des, preferably at a |evel of

40 wei ght percent or less, especially preferably 20
9. Coatingnmaterialintacoordaree, wittpany df thel precedingedlgims, characterized
in thee tke maner fillees $n &mel formo bE highdy dispsese Bilicpeareesitica gels, which

are Bfefﬁér%bﬂbbbbdm@éé bylrecipittiove Lsing thesergél propesd.fical |y
wei ght percent or nore, relative to the total

Chaégggﬁg AU AT A oy Wy Mo i

dist Aop

iopLth &m@gﬁrgg@? APt &fﬁﬁi#@%sat%%?ﬁ%@ﬂh1yﬂm or
Iessa%ﬂ?%alyg%rﬁ{er@ N Gf qqst ani um di oxi de,
ecifically of TiO2 endowed with C, N and/or
11. depaitmumatesiah ipapcceidance r withalanyheoff dhen %?CGPdin@ hélalms
charbctenzef! intbatdbe coatitg matagalriafemulatedrusieg endxeees of filler.

wi th any of the preceding clainms, characterized in
12. tbeatindeniatérialr iexhtbordanpar wittl Gr:a“lwatyﬁ nbea pseealing claims,
chardbf¥riYedSHthacie exsibad pRifets dHd/omtdramdréialy available additives,
spex?ﬁ’ﬁl fédé%iérﬁ oks BRYRIr rb@ﬁersespem ally preferabl y nano

rsint eform of highly disperse silica.

5\3&1 @ i %gcb:%@lig flPase Whe';pr% g?uE; éé& \glth 10 to 30
wei gp‘fq E vygga ereen Sqf %catalytlcally
degrad |gg q%n 35[ r%B%fE ga to 15 weight
percsnbcﬁﬂqca@llyoﬁrqigrab@y 1Cﬁe yeight qﬁre sQf ag lercﬁ?&@nm mean
partietgt sizeadf 1mr@c@bieﬁén§@eﬁxfpallsaﬁy1 oMM o deps,csuel ag nanoscaled
silica| i tos, 15 wedghicperdenbdspecifi¢ally 3t td Saweightepeidentr especially
pref@nablybbas Saweight etledntpafr 4 ipHotocztalgtically active pigment, such as
TiO, 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 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.



distribution with a nean particle dianmeter of 10 pm
or less, specifically 1 pmor |ess, especially
preferably 0.1 pmor less. 11. Coating material in
accordance with any of the precedi ng cl ai s,
characterized in that the coating material is
formul ated using an excess of filler. 12. Coating
i i accordance with any of th '
Wom,%‘l@:ar acterized in that it exhﬁ%ﬁ&%ﬁjﬁm@%
and/or commercially availabl e additives,
specifically accel erators -allf or retarders. 13.
Coating material in accordance with any of the
14. seceida mgatihginmaterialt in ddrordarg® witkiagytofdbeqeaceding claims for
the s@eting o4l fagades, 3Pevificalyt extarnehtfacddes, and/or other parts of
buuaﬁggpcatalytically degr adabl e bi nding 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 nmean 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 Ti2 endowed, if necessary, with C, N and/or S,
as well as optionally 0.01 to 0.1 weight percent,
specifically 0.05 wei ght 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 wei ght 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 with any of the
preceding clains for the coating of facades,
specifically external facades, and/or other parts of
bui | di ngs.



