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| Conposition useful for providing NO renoving
coating on material surface The present invention

rel ates to cenpositions having photocatal ytic self-

cl eaning properties for .use as NO, renoving coating on

material surfaces. In the field of buildings and

coatings, the pollution of the environment rai'ses .a

5 serious probl.em of contami qatl on of exterior

materials for buildings and outdoor buildings. Dust

and particles. floating in the air dep03|t on the roof - .
and " the out er vvall of bUI I dlngs in fine vveat her Upon

rai nvvater andfl ow dovvnal ongthe outer vvaII of the
bui | di Nhe Asrednd $Skhiion tlRtes MR

SHdns QBRI Phetb@RBtic self-

b
the c¢ourse of the rainwater. mt]‘j he surface dri es,

eloringpypeeatios frriise asNpPk ppanoyingiceting oponatwia synfpecsat | east
in part Iﬁmesﬂeﬁ’cf OhRfnt bnd '8 Sﬁéfsr E@%Hﬁﬁﬁ%fﬁﬁé)&@ﬁ&gﬂe&nﬁmw a

dep03| t -coatlng on constr ron“material surfaces.

Hriogs pmblpmeif yontgamdtmnzfthtegmf matetids foybuildings dndoytdoor buildings.

Bh S gﬁ%@'c%é ggaryﬁlgm Eh%'aﬁﬂ&‘ sl 8 8RR ;f'ﬁﬁﬁ e éé@Jrgéan of buildings in

yiniexp mmdtb ngafady e dqmsitsyﬁ@sd tagathEPwith ﬁﬂﬂ%i and flow

g\l)‘@g% G%Vte\r/\%')mﬁ %[}? 81}63%3%? a\é\?ﬁgl 1480, 15t Ses alongthe ‘

fs&mmmldzli@ih%ter ek fice dAbs! satliappdatyin (1fsﬁfpe@l(tﬁml e
rom W I |

o WL B S hep eI an el SRR oE et dposta
OSRAR 06 c6IMEIHALEatkRH] Quifdes!] ARsn-HUEIS] AlCRBAting flhemdore exhibits
at nospheric contam nants are for exanpl e, mtrog
Blgipeaialytis selfelcanine srapsthics t(ﬁtﬁr@wglﬁﬁ@ﬂnae%%eaﬂf rﬂelﬁéﬁam“m
eﬁat: SebtSddfalye foingh Qt% ARAREL RIEP 0 5B $91, WO INoi689] WO 9’7/10186
advant aageous in built 20 up areas, for exanple, |n

end W ESRE, where the concentration of organic

cont am Q@%%{)gﬁﬁ%aﬂg eatcruﬁhﬁtdléé@éey (O S Ruhi@SiB %%'cﬂdoﬂddcﬁr, converts

i nt ense sunl where the avail abl e surface area

OV adigtion (faf gxamme ﬁp@dﬂf dighbiigie| ofechprprandholasdich e altimately

REGRL B0 2530812 8ithl o8Aa b UBHui iflh 286 8RCEbSces, Typical

Fin@@plgvc lcpgfhminints presfop pme@mgwmﬁs, aaene gdzprganic Pollutﬂnts
8@6%%@ on 't]:?e &fola%% suﬁﬁ% QF B&e’ rﬁ&e@ﬁs t'.[ﬁ]]% i§ ?ﬁ%l?lﬂms a S1a%egifls in built-

mat er'i t hey cause

‘apereas. fmr@mnﬁls,on cltmfwtsci whgleyzhe ctohmamcsl aftor gdnicecongmihants may
- Etjr% teld verp}{lain%]%,%(s)%ec ahlg%n %‘tltl 153 ugh(ﬁ%@,q} 11 v}hrrx%rtﬁg %U%Ia.[ﬂﬁ sgrrt;a(ferarea of -

per ainrng a
mﬂeﬁiaaﬂdalxtgnemdveijahighty ‘over prior.coati ngs.

7 ' However, one problem associated with so-formed oxidized species, like HNO;
fonned from the réaction of NO, and NO with TiO»/UV light in the presence of water and .-
oxygen, is their absorptxon on the coaied surface of the material where they may cause
problems of sta;ms and/or corrosion. -

Accordmgly, thete is still a need for a coatmg havmg a s1gmﬁcant_

i mprovement in deconta:mmanon properhes non stammg ability and outstanding durability-

over prior coatings. i
Surpnsmgly, the mventors have discovered that such a purpose could be
efficiently achieved by a specific composition for use as a coating, '

.J .
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30 Surprisingly, the inventors have di scovered that
such a purpose could be efficiently achieved by a

- specific conposition for use as a coating.. 2

Accordi ngl'y, an_object of the present invention.is to

provi de a conposition which, when applied as a coating

on a surface of a.material, exhibits inproved NO and

optionally VOCX (i.e. Vol ati?e_ Organic Content |ike

xyl ene and benzene) rermvi'ng prop‘erti'es - 5 Anot her
prov

bj ect Ll
- 2OJWS SSI oo ﬁ‘%ﬁﬂypr es‘% gt tjéen ?Sg‘g inyen oncga@ IRJ{%VIE&E a gomposition

lemlff, athen afnplitdl“ﬁtae:bat&ig orﬂa@uﬁ'ﬂfcldf)él rhﬁérﬁ@%@hxbiﬂf I roved Ing and
m{}&am %ﬁn{esgln p rt%ﬂ?;uh{%%é:y raln g)rrerglwmg

Pvdjgmea,pplledtoasurface of a substrate to. forma_
film enables a contam nant :or derivative thereof’
adher edABAbe gtwt ol feapwsers ipensensisl . mewddred camysitign which,

wieh %b{)helioas'%&flﬁﬂé BYat fQ&e %ﬂﬁ%%kﬁeﬁbxﬂﬁfe@%e the. contammant _

i nvention is directe Vi Nng conposli [l
thegplraue in pasticulay b epiefald oaby mgtslmg wu:b mster. Spedifieallypthe pmlaljmsmon,

widh BAARS vo f QHRLCL 5 £\0hbhate | SRR &Q@easg& ?a%&ar,%\g derivative

um di oxi parti c av n

ﬂmqf‘aﬂheyqd orlh) thpaurfacctce@ ¢aadzy wgs]:ad dwaﬂ-ﬂs@tact ivity,
10

“baset. nararint o bR eRREtbe i el U5as0, Vr spoving

covhpesiion foaiskt szm«bpaqm edayihg @np@nmﬁ@mm sarfaces, comprising at - |

crystalline size ranging ' from.l to 50 ma. Accord-i-ng'.
0" another aspect, the instant invention relates to a,

~fret hod & ophotoepalytic tignianel diokide ﬁﬁhﬁl@s I]anmgef I]t::dtsﬁ& dtemradﬁwty,
atmospheri c tam t t surface of a. 20, . :
mat er i ag%iﬁ%ﬁ‘é‘f‘ﬁ g&mfi‘%ﬁvﬁﬁ at least the steps

of : apm)yamgaaafyﬁng”qmﬁmbn accor di ng to the invention
onto t Su e qgf a.. r.i.al i ng.or curi-ng the
oard cotioRimen ik Retin e aipL gl baritley of e
wheircah 1bhmgac@d@1yab p&dcla@mfedal digstdliinel s r@@ﬁ@fﬂaﬁn 1 to 50 nm.

i nventjon, cuI ar after 25 havin

exposedA‘E"é’ ik o 30 oVa d e N gﬂafaa i Pelpd for
uﬂmuﬂ@ sAB3eafifd Hophfids tordr&NAWsitene caltdndhantd af 1O surface of 2

comprising at least the steps of:.

. [ e Phot ocat,al tlctltanlumd|OX|de articles:
mat gl sa1a methola 3 P

_ - applymg a composﬁmn according to the Inventmn onto the surface of a
material, . _ _‘ L - ,

- drying 01" curing the said composition to provide an opaque coating és;stem |

_ The coatmg obtained according to the present invention, in partlcular aﬁer

havmg been exposed to water and UV light, exhibits high durabxhty and de—N03 efﬁcwncy

as shown here-after in the exampies

Photocatalytic titanium dioxide Darticles

The cumposmon accordmg to the “present invention comprises at least
dispersed photocatalytic tltanium dioxide particles having at least a de-NO, acuww with -

. NOx meaning NO and/or NO: According 16 a specxﬂc embodlmen’t, said photocatalyhc

parﬁcles also exhibit a de-VOC activity. .
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The conposition according to the present invention
conprises at | east 30 dispersed photocatal ytic

titani um df oxide particles having at“Teast a de-NO
activity with NO neaning NO and/or-NO2. According to.

‘a specific enbodi ment, said photocatalytic particles.

aI so exhibit.a de-VOC activigty... . . , 3 The term
"de NON and/or- de-VOC' acti-vity as used herein refers
to an ability ta transform NON and/ or VOC species to

their resngel « ﬁw@eap\s@ee @it iak setiNGRirf @fers NG ability
Specifically, in the present.invention

- to imnstaeaia) §rdie YR spesieado theusreagectefew&d&ea SP@F?é*rEé(- e FJNO; for |

rticles based on a material which, when exposed to

I1 ght (excitation |ight) havi ng hi gher ene . _
" shor t eSpevifivadlye mgthh presérd Anvehgowiby gym dﬂ}?’f@éﬁﬂg@é @aftlﬁ@s “Sed

oG HAEA 0 s B0 5 ARSI o pheg A ciin

_11g1§t) hiaeiny digheic enchgn(.el, eh@teadumeleagthpﬂﬂm ahe energt gan baween the

a val hol.e. tic tit.
ool A tf gusios bt A6 PSS e skfiBRkl Bapppencitation
oﬂas&fcag B0thé Paléidde biidas prkiutdwedsikiicion blastt(mainliyi valntaimie.,
anatase_or ruffle forng of tit

mi xt ur e H@F%@WF&E%%n‘BP’é‘dgm un;ﬁg tcgﬁtﬁlﬁﬁ‘?d? o gamposition

a&féfchhg ke %egfregeﬂe’m‘%iﬁbh esicdlieindRtie bextRE of Metle Fais &l itanium
pr edom nantly the anatase crystalline form
Omﬁﬁe@l‘bmmﬂﬂh?%rreans that . the |l evel of annatase. in

- the titapgidim, gl'eofﬁe%alﬁ)lﬁﬁtdh(ﬁﬁ@e?pﬁﬁcléﬁﬁ tﬁ@@&dﬁﬁghﬂm nafure of the

composition I greater 15 than 50% by nass

parickei miebe predomhianstyathe ngat@wwwlw ﬂ?ra \Presopppgoglyp means thai

'ﬂﬂelgs% °?I | zatfg BB E AR tﬁ% e nat ratgg%% ool @%&ﬁ%ﬁﬁo@ﬁs greater-

Ion an the cr I"i ne
ﬂraha‘i@éf by massn"élmmﬂesb)f the-qoalingipqhyosition B¥Yy exblbrrﬁéevel of anatase

fﬁ%ﬁfeﬂb@@@’/t i tani um di oxi de partigles incorporated in
coa

ng exhibit a 20 nean suzeranglngfromlto -
300 nm The dégeealof yerystatligatign fandnthe napuwel 00 thamcrywtallie phase are

refe&g}ék@ from5to 50 run. The dianeters are-
n?‘s& on el ectron microscopy’ (TEM
and al. sﬂi‘h&(&ﬁz)stajﬁheummﬁ:ehmade phrtities aicaipyrsted e aobidng eXhlblt a

have, a éamgﬂg ‘%&1 B Hiesbeby S e 1080, r%é@ﬂirablg

'sh.’llﬁi“ﬁE'E 050Nl The dlameters are measu,red by transmission electron mlcroscopy_

(TEM) and also XRD.
The preferred photocatalyst partlcles have a hlgh surface area per gram, €. g o
hlgher than 50 m*/g and preferably above 100 m /g as measured by the BET method
In conirast, the surface area per gram’ of conventional TiO; pxgments ie.

having photocatalyﬁc propemes is about 1-30 m¥/g. The difference. in the much smaller
' pa‘rticleé'end cry_stallites of the pl_;otucatalyst particles, gives rise to a much higher surfece :

arca. -

Partloularly convement for the invention, are the photocatalyhc T102 sold, e.g.

.85-300 A and B sold by Mﬂlenmum Inorganm Chemicals Lid or & proprietary nf,unal sol.
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25 In contrast, the surface area per, gram of
conventional TiO2 pignents i.e. having photocatal ytic
properties is about 1-30 nR/g. The difference. in the
much smal l'er particles and crystallites of the
~photocatal yst parti.cles, gives rise to a nuch higher
surface area. Particularly convenient for the T
i nvention, are the photocat§1yt|c TiO 2 sold, e.g. 30.
'55-300 A and B soI d by. M Il enni um I nor gani c. Cheni cal s

Ltd or tr arti cI :
havi ng %ﬁﬁgfgeé %f‘ipg% C%?W are(%&% 'Eangmoun 3 0.1 0 _
2prmeferag1iy 0.51o QO‘V«ZEM nmtegfra%ﬁblys(/l t BS%Qb%QB’fghta’-‘(ﬂfbrﬁmﬁin dry

_ % t (expressed in dry
“ﬁi?tsgﬂﬁ E%"’lt"f?ég%f@? P@ﬂflg‘bf sai d conposition. In-
parti Cl{h%mchﬁﬁ iy ksiibR Beediog & e ihRnfidieinkIONSR At a8 1%
i nc] udes, | east 1% 5 by weight of photocatalytic

_' b}ﬁ&’ﬁg?l’(:?féﬁ“ﬁocamfb?% - to a specific enbodirnent,

* phot oc gt @i, O%Eé]ﬁ& @ﬁbmeﬁd SotSoakiic lnartiled ﬁaay%o exlnblt

removi ng property . The photocatal ytic £t ant um
ﬁé@'ﬁfﬂfﬁ@ﬁp’am&mmﬁmy be used-as a sol prepared by

di sper Sf"lﬁgan bﬁc%@kgé titanifth cﬁoﬁﬁ@é %[rhcl@sr be uéed zé& a sol g C?pared by

sol vent-contal ni paste, a po er.. br
digpersiem irp Water,ofs 4 eterh elpsﬂmtﬂ:mu&anitgtnastp,r ep@rzepavv@l Preferred

AR S erea B0 e o T 8, toRp M ot

.@

.etharol, issprognbly b-betamg] aﬂdabmmno}a raeld tretphesl subls ebmethly! ethyl ketone

articles: 15 The conposition
a%dg%%‘ﬁﬁﬁﬂ’ge?imﬁ tJ‘Opresent i nvention conpri ses ‘di spersed -
particles for renoving the oxidi zed species HNO3,

- formed phot ocat tically from NOx partl cles. These
~ - second ‘icles are call.ed "HNOB3 fenovi ng

parti clmes" cdiiipdéﬁmiﬂl\ﬂﬁordﬁ@r to @ieegreséﬂtl ineéntiah i comprises dispersed

 vElpb R aeRotine Sroemteed Birer A e hrcr i Fap NOx

- pafidled. Thesadtall ypeall phtidecat bAIRAPBINGS B oAY AN or de-FINO;

rra nesi um carbonate and m xtures thereof. Especially,
®rred exanpl es -of such conpounds i ncl ude cal ci um
car bonan@straﬁbe Raarhpled! | Gfr de-HINI, apdrtitled SndifiBOBRIE Odinpolusds, in
anount ﬁh shold be s{oflmet t 0, achi eve the
PETHGH B REq F S aw‘r%mgaﬂr ongice Zine catbonate,

'nﬁgfe@ﬂﬂﬁrcxrbommul ﬂb@ur&! Ftlib_rédie BRpRidHg phoftked distighpiet -of such'

An ampunt of 0.05 to 50%_1in
compounds include ca.lcmm carbonate. No particular limitation is imposed on its amount

-~ which should be sumclent to achievc the transformation of HN03 to its alkaline salt and,

. :2‘.5

.30

secondary, compamble with the coatmg mcludmg it. An amount of 0.05 to 50%, in

_'parhcular of 0.1 to 30%, by Welght (expressed in d.ry matter) of the total we1ght of sa1d

' composmon .may be particularly convenient,

. The ratio de<HINOs parttcles/photocatalyuc parhcles may vary i‘rom 0.05 to 5,
in partlctﬂar from 0.1 to 3 and more particularly from 0.2 to 2.0
_ Said particles i.e. de-HNO; particles and photocatalytic patticles are 1ncluded .
in the composmon according to the invention in an amoumt greater than 1% by Welght‘
(expressed in dry matier), in particular lower than 50% and more partlcularly lower than
35% by welght of the total weight of the composﬂ:lon '



0 .

25 ' particular of 0.1 to 30% by weight (expressed in
dry matter) of the total. weight. of said

conposi ti on“fay be ‘particularly convemisent. . The
rati o de-HNGB particl es/ photocatal ytic--particles may
vary from0.05 to 5, .in particular from0.1 to 3 and

nore particularly from0.2to 2.0. Said particles.i.e.
de- HNO3 parti.cles and phot 8catal ytic particles are

~included 30 in the conposition according to the
i-nvention.in an amount greater than 1% by wei ght
(expressed in dry matter), in partloular | oner than

50% a [ citlg@r Ly Tower than. .- 35% by wei ght :
of thr‘}bqh&};‘)l IT%T of the co

_conposi ti Qn
Sili cé‘i"het;aagreagsmm.pﬁthg MBSEEFH@VC@@%B@}% S‘B?o"%/ ed component

wh\% %Péﬁﬁ%ﬁ%?%%@ﬁ?eﬁégﬁﬁ@% based conponent

y di'scl osed partlcleﬁs are.., 'ed
~ent r affedificallys ﬁmcpréseutainlvwhomﬂleﬁémbr@é‘@ﬁt afeqRgiEiab n s

| 1Q¢
helpgrgtertrnp&ni:n]mg%gg 3368 B 6 hlure RARS \hﬁéh%ameeél%sd a8

|Ca or m xture t her eof
smw%ed-ﬁhﬁbbxﬁramemﬁbmd@ a -silicon based-film

e S e

ﬁh;bo According to-one errbodlmsnt .the silicon based

-material. includes | east q - 1
deri vafreasding ip pue %OWH‘F dhe T’rﬁ?ﬁ”nbﬁg?%ﬁ’éafor Xn%ﬂgeﬁat igast one..

;pogsﬂéa%al% a&hvativd afdimbaridularhavinRile fodmB2 ~ wherein n. has |

ue to provide an. aqueous di spersi on of .
pol ysi | oxane havi ng . 5 [ glﬂn ercenpage solid
rangi ng from40 - 7 I%? d RRqar _;ﬁkyl -
radicals of 1 to- 20 on atong qr an aryl group such

as phenyl. Typl caIIy Rt.[he al ue, of ‘'n rBRpges from
"about :5 to 2000.- ‘ e

" wherein

13

.90

25

30

- ﬁ has a ivalue to pro‘vide an aqueous.dispersion _rof polysiloxane‘: having

. weight percentage sohd ranging from 40 70%, and

‘ phenyl.
Typically, the value of n ranges from about 5 o 2000.

" Tiustrative' R; and Ry radicals are alkyl groups (.g. ., methyl, e’fhyl propyl

butyl, 2-ethy1butyi octyl), cycloaklyl groups (e. g cyclohﬁxyl cyclopentyl), allkenyl

| groups (e.g., vinyl, hexenyl, allyl), aryl groups (e.g.. ‘phenyl, tolyl, xylyl, naphthyl,

diphenyl) aralkyl groups (e.g., benzyl, phenylethyl) any of the foregomg groups in which

- some or all of the hydrogens bonded to the carbons have been substituted (such as with

halogen atoms or” cyano), or groups substimted with or contammg, for exariple, amino
" groups, ether groups (-0--), catbonyl groups (—»CO—-) carboxyl groups (-COOH) or

sulfonyl . g:oups (——*—S 0—) (e £ chloromethyl tnﬂuoropropyl 2-cyanoethy1, 3--, -
cyanopropyl) In part;mular, the molecular weight of the polysﬂozane ranges from 500 to

5000, in particular from 1500 to 5000,
, Partlculaﬂy convenient for the instant mven’uon care, polysﬂoxanes sold under
the trademark WACKER BS 45 by the firm WACKER-Chemle GmbH.

- - Ryand Rz are alkyl radmals of 110 20 carbon atoms or-an aryl group such as -

—

P Y
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IllustrativeRt and R2 radicals are al kyl groups
(e.qg.,'.methyl, ethyl, propyl, 20 butyl,
2-ethyl butyl, octyl), cycloaklyl groups (e.g.,

- cycl ohexyl, cyclopentyl), alkenyl groupshge.g., ‘ .
-vinyl, hexenyl, allyl), aryl groups (e.Qg. phenyl , '

tolyl, xylyl, naphthyl, diphenyl) aralkyl groups

(e.g., benzy, phenylethyl), @ny of the foregoing

groups in which sonme or all. of the -hydrogens bonded

to the rbons have substl uted (such as with

hal ogenrﬁg ? aﬁ’?i"jsqo sompesdion sgeadingitq fregiresent

m‘mﬁ@t by Be smmy%@mh@d A@%mga'é Re mp%&dﬁﬁént,gf fﬁmges
ups

: féﬂng car bony| ou % car box I
ﬁQ/é,kmwm m‘t?c(lﬂar frgaps 1o §0‘(oé3ygwe1ght(§mp§ﬁsm AN matter)

omeftbtap&agﬁ%@uieco Syggpoet hyl, 3- cyanapropyl ). In
particul ar, the m)PecuI ar wei ght of the polysiloxane

ranges Secordisg o a apedo embodingrat.t theu bempdsitom &8@ingoto the

-1ﬁ990n£%fﬁ&wn%ﬂ¥1&g&¥%&w for the instant

I nvent

care oxanes sold under 30 the
_trademark V\ACKER BS 45 by the fi.rm WACKER- Cheni e GrbH.
dof t he pol yS| | oxane in the conposi ti on

6 :The t
- accor d.ﬁ%i@% present invention may.be-suitably

det er m Timdorgﬁknc birdengat de a:hsmcarﬁduig b Belierest styrede/biiadicne,
[ r 66% b arti.cul ar fro

o DS Ther, Al oBR B, S vl ol g phcipind pgeiymers of
polytviallanglighid Sfreid@rgiorpes) ti on 5 According to a .
specifi_% enbodi rrent the conposij,tion accordf gto t he

i nvent i Brifayesg SIBV?’@H’P’MG% 2y 44 APROIB R Bl ﬁ@aﬂkyelers of
styrenelacrylid Ber@@RBE. C bi nder may be chosen anong . '

copol y;[ﬁ]ﬂs of styrene/ but adlf 10 and pol-ymers and.
copol ynHies Tentaws; bave wiexpRat éI‘S&EV‘?}'e%ﬂ]éPtl FHch & CPBRAVRE was

‘p&ﬁﬁlﬂbﬂ’ﬁﬁd\&n Bbeoud @ Wby ﬂﬁﬂdﬁate@ytﬂﬁﬂ %&we%%@q[mg% lugh de- -
I\@ % In the present invention, styrene acrylic _
CHH ‘VH’EY i ncl udes -copol ymers of - styrene/acrylic

est ers udRlefét-was id PRLEIMHMIBSE whakahid BEMPRHEE0h Ytyrenefacryhc
di scovered that sych a conpound wags . 15 particularly.
%ﬂ?&ﬁ?ﬂ affsb yeoe o @ Heatly w%d?oacambyt%@wfyyh@m%m TiO,

.-:_pﬁﬁal&/&%aﬂlé\\ﬂuﬂﬂr find i) ar NN eI dr Gl S BipbIyRIee @an‘gfﬂge;f&m 0.3 to

a0 -

30

was in partlcular no |ced where this co ound
42 fprmartisnige frpm; (a5 tocoh sopmartiaaliire Lyadis cul ar I y used
in a wehghtichidt, aQtydne ab&h@ bRl éu%h v’ Q%RONAL 290D from BASF

GmbH may be used.

‘When the camposmon includes an orgamc bmder itis preferably mtroduced in

_ place ofa part of the sxhcone based-matenal
25

: The composmon may have a Welght ratio of 5111cone based—matenal/orgamc

bmder ranging from 20 to 1.

Og-ac.__,lfxgg a‘a,g. ents |

Accordmg to the mventlon, the opac1fymg agent mcludes any Organic or
Inerganic compound able to prov1de hldmg power. to the coating. Tt includes p1gments
colorants and/or fillers as listed hereafier, More preferably, it includes at least one

morgamc compound hke titanium dzoxlde either rutile or anagtase.



LS

15

10

20

30

particl es/organic binder and in particul ar

styrene/acrylic' copolyner- ranging from0.3 to 20

4.5, in parficular fromO0.5 to 3.6, nore particularly
~from1 to 3.5.. In particular, a _styrene acrylic :
“emul'sion such as ACRONAL 290D from BASF GrbH may be .

used. Wen the conposition 7i.ncl udes an organi ¢ bi nder,

it is preferably |ntroduced in place of a part of t he
- silicone based-nateri.al The ¢

have ag’-K‘Rféltﬁﬁlm‘F ’%deoPlgg'F‘PIF Jefich Brgs%grﬂ?tﬁl@ﬁ ivQ Ry Bclosed in

erial/organic

| U BP0 Chémibals GRAci fyi ng agents -

ccordl to the |nvent|on the o

inclu dnspamwlag ttegepeirticiesof 3 ipnp 395 agﬁq@h%é%%ﬁnogﬁgqﬂa é&.’l{-% sold

| by%g%"$ g co(ljorants gﬁ},lggugéaatl e | noludes

or fillers as | i st ed

her eafTier conlyosition pra foentaiby| sych e opastlying @gent i an gpQyot f?ﬁl&mg'

ﬁ'op{ﬁ)g ?cg}ifbgﬁrg nd i gﬁ%ﬁ?lﬁ?gnéld?}jngw %,e ei t her

pi gnent s -

whi ch. Ty eox:ﬁpimtmh@tc(i@diug\te the gredéns divermtion mey 1nguds @412%" a

099 (MIlenniumluorganic Chemicals Inc.). In --

_ Sobﬁ%ttl cular,. the particles of Tiona 595 and/or the

parti Cﬁﬁﬁnﬁés Ji- @ianB Tusibls bb@in: Dylulié Manrinuerginio s emt, and &

Chemical s 'Ltd may -be-used.,” 5. The ¢ S n_ ey
migesh tsgivants gempesgd dﬁa@ﬂcf/la&daﬂ’eﬁfgaf’ﬁ (ﬂn?% 'V&a't‘t 91’ éaﬂ@ alcohol is

P @(%181, rféhd?-O/o by weight in partlcular from05‘to

The conposition accor,din t'h L
presenth¢ mmp:;@w pedprdihe Fu e BEesTRé Juyen on &japrvconpm optional

cog.\?)gg&ltse Pr Q}fldeﬁohz}if Qﬁcﬁ b5 aBkiBod @Io8d Mot réﬁihlpﬁbmmtbershelﬁlfﬁ,

anic so

vent a 10 mxed solvent ¢ o
dtmﬂﬂmy aguditpror cnoga‘smﬂun& properties. Kagpaples %fn%m’élag@ﬁﬁx‘?a? °%m1’°““d5

fffid BRGLATHY e8] e o CukO RS bR NBIRATbRgpbRcs liks

tronma contaln opt.i onal o
T OVitigene,hatd s othkr dnorgardé t Pigrerise sd?-?Pé'isa‘&*ﬁ) r#&feo 5?58&?%5“”3

hel f - Iif . o,
odep, fosoiadll L8R dh 1ABAELAuBEs, DRRElREN HE anio

d|t|onal conmpouynds -1

_ cdiﬁﬁicu denphibletier é@ ﬂonkemq Lmirlhqtant@,md@fop@ersc% sﬂfcgpcemulsmns

rite and/ o | a;'hl@ al ts
Y 975158 Eongaﬂl&%?lﬁoél? E’i ént%‘)b(ri%ia% %@pﬁgﬁ;}g tr??usdﬂwgl%glﬁer S agnctos esee?
agdnleqtikRQIuBhRsHd adters;; glycols, hydrocarbons; theological additives like eellulose

detivatives {(CMC, I—]EC}, xanthane gum, polyurethane, polyacrylate, modified starch,

bentone and other lamellar sﬂxc_;ates, water repellents like alkyl siliconates, sﬂomes, wax

' emulsion, fatty acid Li salts and conventional fangicides or biocides. "

The coméosition of the. present ‘invention may be applied onto the surface of )
the ::naienal by any suitable method, and .examples of suitable methods mclude spray -

coatmg, d1p coanng flow coatmg spin coa:tmg roll coatmg, brush coaimg, and sponge

- coahng

_ ! The composxtlcm after the apphcatlon onto the surface of the substrate is thenm o
dned or cured to form a thin film. The term "dried or cured" used herein means ‘that the N

silicon. based-matetial contained in e ‘composition accordmg to the present invention is

converted io a smcon-based film. Therefore, drying may be performefl by either au'. drying

s
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pol yacryl ates, phosphonates, naphthene and Iignin
sul fonates; wetting agents |ike anionic, cationic,
anphoteric and non-ionic surfactants; def oaners i ke

- silicon emulsiqns, hydrocarbons, |ong-chain al cohol S;

stabilizers -| i ke nmostly cationic conpounds;

coal eseents 20 agents |ike al kali-stable esters,
gl'ycol's, hydrocarbons; theol®gical additives Ii ke
cel lul ose " derivatives (CI\/C HEC) xant hane gum

B A AR e ALY G 38 e PR T L SLAL N,  DETL NG e

<palmhzmmﬂfaame pﬁelchﬁéiﬁﬁl&ﬁweﬁﬂ@% agfiebsfipn, fatty acid.

Li saltg and conventional  fungi ci des or -bi oci des.

25 The COIfSBHRETIGR agporting fo &Eegrs?wi frgRiian BaY hwa@wd on the

s@ﬂ@bbﬁﬂugﬂv&&ﬁ&ﬁ%ﬁ%e of - the material by any
sui tabl e net hod, and exanp Ies of suit abl e met hods

i ncl uddhs praggrial ds et mﬁcu&ﬁrlpj Tigngteeli ang, cxamples ehszrof inglude metals,
cSrinfks Cﬂ%tsés glag%égl oS82 LIAG, aTATE N " Bibers, Ak @Qo@ﬁ? and

coat i ng nmposition atter the app % catiion onto
c@lnbmwps szé ¢hefabpyre neatyislsr ande lamdnatésenf B0 2lhvieedatorals. Specific

e%epg& 1f1(91r e %Lﬁhﬂg?ri %xtg]be Lpﬁmtde]ﬁ dcdﬁ dﬁglﬁ,?ﬂelg_ﬁﬁ{gergatenals,

erel n neans -t I con Dase

- exlorqraphie buildihgs; doteyios of itign bmdxhngsdma@es owiﬂulewpm-essemuchnal

| bas '
n‘lF]e\figﬂ't éx%piol' fzfr mac%%{év'gg grbdd ar&o(f f%v.l,s#é%o%gsgveé?a crca%l}gfs films, sheets

ner ef ore € per

s@ﬂwhmgelancbparhmgmeds ying. Alternati veI y, ultraviol et

di d d :
pol yredh 2ehe S e P BRR LS ol BPign, pyions

. abarsativemery el dsea tolaciliemampe slbjédt@as (&ﬂlB@hdbzﬂ@nI o the

presen ntlon may be a the - surface_of a ,
N oh v e et pere Selntef fo Al ik ot wpdelpBE ot e pRisent

invetitionGod fre hyt inltdiitlédéfb, amhodld @Bﬂeﬁﬁnﬁﬂiﬁﬂ @@'ﬁmitlﬁfé ibei@tion ih any

er anm I ass ast i nes,
o A lemefigise P iealpd St SR hRh gt Hotom efions to hose
of GidiiyakilldAshe &t ubdiLa BROME ok Prdsalt Hisdehurt 2 Rah®d vithin the
t.he. aboveﬁgﬁ erigls.. Specific. .exanples to which the

SRIBHASA S79PF 8 VeBEOLppl i ed i ncl ude housing, building
mat erials; -exterior of the buildings; |nter|or of the
bU|Id|ngs éashes wi ndowpanes; structural. '10 ' '
mat er i terior of machineries and articles;

" ~dust.pr @@ g@%@ﬁs&w@@g é@&%ﬂb?ﬁﬁngﬁab'f&]ﬁywﬁ%ﬁﬁﬁeﬁals seal s;

. tunnél

parklng ar eas reparin he -preferred o
enbodi Tre Rhetogata t‘ﬁﬁ”@%ﬁ‘l‘”‘i‘dﬁ’v@ﬁt 1 &n (447 rTiGy by weight in water

coHidiMhd B | ot %1@&6%%?195 h@tef B6rh Nilfuh h!ﬁ)rémﬁce@{ehﬂ&%

of the invention. OW Ng exa es are present ed

to aidi ﬁtaaiﬁnuné@ﬂgieamm@tsofﬂpn@ s%rmt Millennium - Inorganic
Chemlca]s : -

.~ caleium carbonate (filler) Snowcal 60 from Omya Ltd.
«  Hydroxy ethyl cellulose Nai:rosol 250 MR from Hercules Incorporated 3%

soluhon in water, -

"H

- = Texanol: 2 2 4 trunethyl 1,3. pentanedml monoxsobut;a:ate from Eastman

" Chemical Company,

- Sodmm salt of polyacryhc acid: DlSpeX N40 from Alhed Colloids Ltd



15 i nvention and are not

i nt ended to,
be construed to limt the invention '
al ternatives, nodifiecations

" becones obvi-ous to those.

and shoul d not

of ordinary skill

inany way. All
and equixal ents which may

in the art

upon.a readi ng of the present disclosure are-.included.
within the spirit and scofe of .the invention. 20.
Exanpl es Conpositions were prepared by using the
following materials: photocatal kh& tani um

di oxi dalepa@twsp@mlmtbzc ter :
cont ai] %Eéd”{ B B Bdreiddd Mattosol 250MR,
- M1 enIBnl E’gﬁl}aﬁor gaﬁ‘%éﬂ SE%{EEE@?P?am um.di-oxi de
D1§¢M‘d1ﬁ8u$woﬂ660595 fromM Il ennium Il norganic 25 '
Chem.c Is'5 caI cium carelaglg%&%{%f er) ‘Snowcal--60. fr.om
Onya L se trosol. 250 MR from’

10

Her cul pé ﬂaﬂCBJ’ﬁerpab@ﬂbxaﬂépcﬁphmtls addedrio et dy andvipeniaspt C, the

BS45 Pol ysl I oxa ymer ‘latex' om V\acker hepui e
Tegpagtis add g-aﬂﬁlg 2; 2, 4 .
trimet *FM& colmﬁbsﬁi%ﬂﬁ @F@%@heﬂ?ﬂﬁﬂs&ﬂﬂﬂt raleblé k. om East man
" Cheni cal of—polyaeryt c aci d:
-Di spex N4O |\from Allied Coll.oids Lth. # fhe paints are
‘prepared i rts—terpeddA—B-&-€—For part A
- the. Ti02 ilpamrdded to water tojwhich is then. added
* Natrosol 230 NAD, Snoycalj- 6Q, . | The
conponent s EHME%MM. : 5g?:Ul_ part B, "
t he pol ysi louaoe: pekyner. is added.8t o |pat%? Aland then
cpart C,  the _Te noI | S.added tjo partg A and{B. . . .
The conp05|th8‘fﬁ‘§' l%ﬁf)‘r pared phid alt%f | i'sted in
Tabl.e |. FI|SaRof polyacART 'A Photlocatal |is Ti 02¥ %W .
23 20 . Cqomin/ oW 9.S .~19.9. OpacifPifnglagent
o A14.' 6 1%-Iy%roxyethyl cellulose 16.6 16.7
|Gy IR
Water 527 | 111
(% wi)
PART B
P_oljrsﬁloxane (% wi) s . i8.2 1
|PatC- -
.Texanol 116 .. -- 0.9. '
(%o w) :

[

: .The percei_ltages stated in the ‘table are the percentages expressed in commercial pr;oduct
" ie, dry matter + solvent. ' ' ' '

Tablé I

.- .

' Method for. determmation of coating ghotoacthﬁ toﬁ'ards methylene hliie

15

Irradiating Titanium dioxide with Ultra V1olet light results i in the productlon of

holes and electrons which are then capable of forming reactive species such pero:_ﬂde_,



10

.15

20

25.

30

' rfperEds peh Ly

_ﬁ

Salt of polyacrylic %) 0.7 0.6 Hydroxyethyl

cellulose . 16.6. 163 -(0/- WO Water 22 . M w PART

B Polysiloxane (%w) 31.5 18.2 Part €.Texanol 1.6

0.9  %v The percentages stated in the' table are the

per cent ages expressed in. conmmerci al prodﬁct i.e. dry

matter- +'solvent.-10 . . Table I Method, for

determnati on of coatine phdfioactivity towards

nmet hyl ene bl ue 15 Irradiating Titani.umdi oxide with _

‘U.tra Viol et ght .results-in the production of holes
W fongy Ehase aig fh%\b%@ﬁ@e 6f. FG}BWE rfgganic molecules

sﬁﬁﬁé‘stxhé’cﬁyléﬁhelﬁh@&) whteh cﬁﬁ&?ﬁlbﬁﬁe gg{ R Geci@th the

hydroxyl™ ions. These are then capa 1'stng

‘ %ﬁogawddomfe@ln@s’f‘heslwﬁ fphatentiivitsrie myhitered dywatiering the L*

,ﬁ%}ﬁ&@@%@ﬁ* 9859@%@cﬁ§‘9&§§ocont ai'ning species with

soclate oS CcoO The | evel . of.

- photoactivity is nonitored by msasurl ng the L*

(bri-ght

d b* bi | [ _
o b P RbePR 3 s Riste fo S qﬁa%weé?de%wsfamh as

Ikt br smileion phiafs. Tee pdradigofalie @ﬁﬁh@i Wil 4FRbiths amblde of stain that

or.0sity of the, goatings.wll cItea unt of
O il et ke R ariise 3y O om0t ¢ MG o e methylone
biiertbRitisie 'hbi rhdiealspdedichioarcthged of thie cbmru% 6 BH bitets.

met hyl ene bl.ue sol ution.-There may al so be col our
changes- of the blue due to pH'effects.. 10 Preparation

of . Met hyehgidRl dF8i s8N ete FME solution

The methylene blue is first dissolved in de-mineralised water to a concentration

_of 0.05% by weight. Using slow speed stirring the equivalent of 1% Natrasol MR®

(Hydroxy Ethyl Cellulose) is then added. In order for the Nairosol to hydrate, the pH is
raised to apprommateiy 8.0 with dﬂute ammaonia. ThlS requn:es only a few drops. The
solutlonvls stirred for a farther hour to completely hydrate the Natrosol.

~ Pamt Film Staining . o _
The paint film to- be tested is over-coated with a film of fhe methylene blue
solution by drawing down a film. using a spiral wound rod.: The test film has previously

~been prepared by applying a wet paint film to 30 microns thick Melinex or Mylar sheet.

The spiral wound rods: are speciﬁed to give various film thicknesses but those giving 25 to
50 microns wet ﬁ]m are generally employed. The coatmgs are left to dry at 23-deg C 50%
RH overmght : '

Measurement : _ S

_ " A suitable sized area of the coatings is cut from the film and :the L* and b*

measurements are made ﬁsing a Spectrophotometer. The pairit films are then exposed to -

light from an Aflas Suntest machine set to-gi’ve a light output of 551_W/r112 from 250 to
765 nm. The paint films are remeasured at siitable intervals, typically 18 to 24 hours.

© The difference in I* and b* between the unexﬁosed and exposed results is a |

measure of the photoactivity of the coating towards self-cleaning.
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~spiral wound r

The methyl ene blue is first dissolved in

.de-m neralised water to a concentration of 0.05% by’

wei ght. Usinig.sl ow speed stirring the~aquival ent-of 1%:"
Natrasol MR(¥) (Hydroxy Ethyl Cellulose) is then

. added. |n-order for the hbtr?sol to hydrate, the pHis:

15 raised to approxi mately glo wi'th dilute ammoni a.
‘This requires only a few drops. The solution is
stirred 7 etely hydrate the
hbtrosogﬁg t?ﬁ%ﬁ&kﬂ%ﬂg?%%ﬁﬂ%&ﬂ% he paint filmto be
tested is over-coated vvlth a fi-l'mof the met hyl ene
blue 20 soluti a—H{-m—usi ng a -
hasﬁﬁreV|oust been
t—pagnt—f++tmgto—30 nicrons
nn% Th Qrﬁ aljwund rods.
i o081l t M8kneksses but

prepared by app|
thick Melinex o
the specified t

Vg
qﬂf/% va

.those giving 25 to 50 microns wet.filmare generally
enpl oyed. The coatings arkbledit to.dry at 23 deg C. .
50% RH overnight. . 25. Measurenment A suitable sized

5 isﬁt

fromthe fllmandthe L*

fade using a

L} ,1 IGLIOIL L
Spectro The aint filns rethene osed
11 ght fﬂgﬁqﬁ%{ B oroes il aaastiring Y QrorpOng g on stanless
dtdef) BineBling lékpd%fng&ﬁém W éiﬁlﬂaﬁddfﬁfééﬁﬁnﬁ@co'iﬁm?)% indMnachine designed

aint filnp are re-neasured at. sujtabl.e interwvals
’fgp it apniigation. The aumoyns of sveighh whishthe coatipg lqssps duriag fhe xposure

@&I@/ﬁ@gu&laelwa\_@m@ed and éxposed results.i s a
measure_of the photoactivity of the coating towards

sel f - c| dapiptagless stael pameds 1epsie 45 Y hrburmrayd Wese ¢-fpmun thick. The ,
ﬁl’a bllg gy&@ge&ﬁéal i6- 0 00'971 g%%ore Bild e aﬁph@aﬂo‘fl?oﬁh@pamt:ﬁlﬁ so that the

Determ nation of durabil ity

Wﬁ@@ﬁﬂ@@ﬁ%ﬁ%be@ﬂ@ﬂ@%u ngs was .assessed by
prepari g, &Eﬁélé NG8 QN 84 @%\Eeai? conPlfigk MRS Bclah bmshmg

exposmgt emto sinulated hering conditions In a
speayivign splpdeg gmlgdsplral rod applicator. Only the surface o be exposed was coated.

. The dry film tb_tclcness was-typically in the range of 20 to 50 microns.

The coahngs were left to dry for 7 days before exposure in the Weatherometer
The Weatherometer used for the exposures was a C165A made by Atlas

. Electnc Devices, Chicago. The light source was 2 6.5 KW Xenon source emitting 0.5 W/’ '
_UV at 340 nm. The black panel temperature was 63 degrees Celsius., Water spray was
applied for 18 minutes out of every 120 minutes and there was no dark cycle. . o

, The so-obtamed values are. submxtted in the Figure 1. They show that only '
about 15 or 38% by weight of the mmal total welght of the coating obtained from FI and
1) according to the invention have been lost after 1500 hours exposure.

Determining— of NOfN 03 remoiral bv coatinﬂs'

The pamt films were nradiated Wl‘th O‘S Wlm UV at 340 nm for 168 hours
using a filtered Xenon hght source (Aﬂas Weatherometer C165A) before can'ymg out the



.wei ghed to 0.-0001 g before and after application of .

for that application. The amount of weight which the
coating |losses during the exposure 10. was a neasure
of its durability. The stainless steel panels neasure
75 by 150 mm and were 0.75 nmthick. The panels were

the.paini filmso that the weight of the coating can -
be cal cul ated. . The panel s ¥an be coated by any.
conveni ent neans including brushing, 15 -spraying,

- spinning.or by spiral rod applicator. Only.the surface

e blis ese awtraigg ot énsanager: the adtiyity @f fherqoptingsiavenand #8okele un-
%%géeﬁaéoh%\%n’ﬂ&htﬁ O 915%111‘%%}11%97 ﬂ%oszﬁﬂp@ésoﬂéfe im¥ated with a UV

tings re left to ays “bef ore exposure
ftwpresceng tube ariel reotiest 19 Wi inhetriegeindfe to 4 ¥aun. flbe NOaghat is

e made by Atlas Electric Devices,
: %ﬁ%ﬁg@.gé%ﬁgsﬁﬁgn%géﬁﬂce"ms a 6.5 kW Xenon source

10 -
15-
20

_ 25

30

coatifig obt &l
Ui nvent | OV ThawweMbée 'Vil-65M 395t & 61 2l:nd0mbetiwvaveteopthsur e. 25

emtting 0.5 Wnit 20 UV at 340 rim The bl'ack panel

tenperature was 63 degrees Cel sius. Water spray was

appl i,edlfé) i%nn{'". nutes out of every 120 m nutes and

t here wa: k cycle. . The so-obtained val ues are.

submi t t diirdgen OkidedAgalyser ModEhiy.9%4i®w t hat only about -

15 or 38%byxﬁ§i t@?ﬁ]; the initial total weight of the
' YoM @E°® and F2 according to the

Det er mi ni ng of Y N% renoval by coatings The -paint

il ms wer é i *fated with 0.5 Wn2 W at 340 nmfor -

168 houpsr-tigsdai@lecandteer €d Xenon |ight source (Atlas
Weat her ter Ci 65A) before carrying out the 12 test.
Thi s ei g’%“ﬂ%{@?@% s or increases the activity of.the
coatings avesk BbekamsyEndiie Halandexposed coati ngs. For

~ the. NOX neasurenents, the sanples were irradi ated wth-

a UV. fluorescent tube whichenits 10 Wn2 W in the

- range of, @R to 400 hut -The NOX that is used is NO at

225 ppb_in nitrogen, 5 1. E ui nent’ Nitrogen Oxides
Anal yseMNOWpdbitic#de1. B - ex: Monit or Europe-UV. Lanp-

Model  VieoRMedh iestananeimt RboWaekied 804 Relative Humidity in

mixed gas stream.

- 3.Methed | o
. 1. Switchon Analyser and exhaust pump. Ensure exhaust pipe goes to aﬁnosphefe’.
2. A]low. to warm-up. Several internal cqmpohenté “need ;co reach operating
&mpefatﬁre ‘before the analyser will begin operation. The proce_és will, typically,

" take 60 mins from cold start and the message START-UP SEQUENCE ACTIVE
il be displayed until operating-conditions are met. | ' ' '

3. After warm-up turn on air and test gas supply to the gas mixer. _ L

4, Calibrate the A.nélyserl on the Test gas supply only, (turn the air channel to zeto on "
~ the gas mixer), according to the ma:;ufactqm:’gjnst;ucﬁons. _

5. After calibration turn OFF the test gas supply at the gas mixer.

6. ‘Place test sample in the test chamber and seal chamber. |
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10" . - . ex BDH Air-tight sanple chanmber 3 channel

-gas m xer ex Brooks Inshvnents, Holland 15 2. Gases

NO Nitric Ocirde Conpressed air cont ai ng wat er

vapour, to give 50% Relative Humi dity in mixed gas
stream -20 3. Method 1. Switch on Anal yser and.exhaust -
punp. Ensure exhaust pipe g@es to atnosphere. 1 Al ow
to warmup. Several internal conponents need to reach .

DR Bt o] bl AP S e Fab i At B AL FoErot Al G Bos 5

“fr omespkdl shbw u:yaaa Anﬁ@sdfm&@&g REGORRY 1avel. m@namahe Relative

ACTIVE 25 will be displayed untll operating
conﬁw@ﬁswﬁ%@w@mﬁw%ﬁv@w “varmup turn on air - and

Wl&ﬁ pioffen B8 amemgaleétd@édlmmte t he
'Anal yser on t

TeSt gas supply onl.y, n the aifr
cHanAbowt the z ragiaterl  sampleg yaluer teeFopch a%‘ﬂ%ﬂ&j %nﬁeﬁp to

,manug gturer's--instructions. 5. After callbratlon

turn” "the test gas.supply at the gas nmixer. 30 .6.

Pl ]@cRECGEDtﬁavqjh@shamdmeM@slUsmhanber and seal -

ShATREL Lot e DAl The A0l (RPLrgBR AP period.

reached, shown by tmEITAma\PA(IsIéE INABNALBECORD | evel .
CIW@C%‘N%\B@’PH‘@%I ative "H{?IENEVAL%W% W thin plus
or mnus 5% 8. Switch on.the UV | anp.-when test gas

'evel s are at desired point. 5 9. Al'low the irradiated - '
" sanpl e val ue to reach equilibrium typically up to 3

in 10. RECORD:the- val ue shown on theé anal yser. 11.

‘Report Theatd st piaided in the &llowmgtible." Fi nal Val ue" af ter

W exposure for set period; 12. % NCa Rem)ved

AN TIAL VALUE, - FINAL VALUE* 100 INITIAL VALUE

1 %NO removal
.F1 T 05
T . 47.0

V)



10 The data are provided in the followi ng table. 9%N\O
removal F1 0.5 P2 47.0 AVENDED CLAIMS 1. A NO ,
renovi ng conposition for use as a coating on materi al
surface, conprising: a) photocatalytic titanium

di oxi de particles, b) particles conprising a basic

conpound, c¢) an op% EDAGERT Sand d) a

pol ysi | oxane pol yrreu—r-n—vmﬁn-ch-sa'r-lg—parti cles are

di spersed which provides a polysiloxane polynmer film

wherei n said photocatal ytic particles have a

crystall.ine size ranging from1l to 300 nm _and .

b MO HEmBHERTOGSTNEY 501 Uk 25 % EPE @B ppgral surface

- coatdofprRihgd substrate that. exhibits NO, renoving

activity and HNGB renoving activity. 2. The

conposal imdwtasaiebitigitianive Cg@ad?mar,ﬁdﬂher ei n

phot oc falai(tii ¢ Jpart 'Scl e i ncl ude _at | east anat ase

form of) tHA UGS AR e 2 IUPMRE ™ PSP m of titani um

oxi de cprandopatiffibg egddieingof . 3. The conposition

according to anyone of clains 1 to, 2, wherein the )

titani @na gplysiloxang pobregrcin whish ekl parislentary dispersed which

anat ase C@?‘%ﬂ%ﬁE‘?lﬁﬁ[‘%ﬂ@é‘z{%?ﬁhﬁonpoy tion according

to claim I'mMe titanium dioxide
whaeini saidgshoexchiabitic partivkasrhase aerfstabtine sizamadging fivdo 1 nerB00 nm;

5. The.c osition according t nyone of cl ains t
ang] WhSITG I SRRPOSHHG: oAt By S plRARRg | QRIIRE 0B % Substrfe that
exdilifs266 éﬁ%@ir@?&:ﬁgﬁ%@m&eﬁqﬁ%ﬁg%ﬁ@fﬂ- 6. The

corrposfhona g to ariyone of clai'ns 1 to 5,
wherein the photocatalytic particles are present in

a unt of .0.1 tao % by .weight _of .th ot.al. .. .
od: o Bomdhrifior rSelRed of ol X' yRgrein, HsloRblysic partices
ac Cc of@iuae af Rad: lahtiRelformhigtRidiug alicki@a rfile fésn of titanium oxide
conprising a .

or a mixiure thereof.

3. The composition according to anyone of claims 1 to 2, wherein the titanium

dioxide particles are predominantly the anatase crystalline form.

4. The composition according to claim 3, wherein the crystalline titanium

dioxide particles exhibit a2 mean size from from 2 to 100 nm.

5. The composition according to anyone of claims 1 to 4, wherein the

photocatalytic particles have a surface area per gram higher than 5 m¥/g.
6. The composition according to anyone of claims 1 to 5, wherein the

photocatalytic particles are present in an amount of 0.1 to 25%, by weight of
the total weight of said composition. '
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basi ¢ conmpound conprise cal ci um carbonate, zinc
carbonate or a mxture thereof. 8. The conposition
according to claim8, wherein said particles
-conprising a basic conpound are present in an anount
ot 5 % i f. the al _.yej 0 '
b epSRotESn oot BREI0 Rim 1wt el Rss o lshe o
cl ai pBicl cér@pSundbahipiide &Atidm coBPRss,! 280 ASRLleS@Sa mixture
phot ocatal ytic titani umdi oxide and particles
conpWP¥Phg a basic conpound in a ratio of 0.05 to 5,
particles conprising a basic conmpound to titanium
di oxi de. 10. The conposition accordi ng to anyone of
clgai The komposifon wheiding tb daimopachbicimgridgrtticlésscdimmisthg a
on anatase or rutile TIQ2 particles, 11. Thg .
conpbAsis PYRPARE AR DERFeRIGINHY BEURT o1 0-85 fe 597 by veight of the
wher gj g ! . a) and b) are present in an
e Rl Mg B Eéalﬂq%‘g‘%%fjg’%. ght of the total weight
of said conposition. 12. The conposition according to
anyo of clajms 1 to,.14 further c rising a . .
orhake GorHRAEition 1 accordie CGnBBT; 8h QS i Iy O ovRerEiasaid
15, whRp&itbnt NEorRbrHkRg| ?hmoeaa it:S tR&liga! &foxilié 0Bhd hparticles
group consisting of pofyvinylacrylic and copol ymersof
st yr eomprisieg h)basicydompossd en g. ratid of A.Gfetohpopdrticles comprising a
i mparting self-cleanin roperties towards atnospheric
cont ﬂ??éhﬁm?qPS%%ggﬁﬁwgéﬁm% ‘a material, said nethod
conprising at least the steps of: [[-]] a) applying a
conposition according to anyone of clainms 1 to_16 onto
t HO. The rqomnesibiona ageefding aio, anyane[ pf |qaimsyintp de. cvhreig the
t he it : t ai - ' t her eon.
15 1 EORRRE RS Baltlih bl SPRRNERER Tl T 5
wherein the crystalline titanium dioxide particles
ex i&ét a nean size from1 to 300 nm _16. (ngmp.The :
c ¥ EPHROALALAROFHNE & BIVOORMO3 ClajRe d dp f 3y Fgerein the particles
cryspehy hfepy a&gﬂeéeﬂi indhP Xt HEntPBNE HaBS508% By Riidigit JTRES total
size from5 to 50 nm

weight of said composition.

12. The composition according to anyone of claims 1 to 14 further comprising an

organic binder.

13. The composition according to claim 15, wherein the organic binder is selected
from the group consisting of polyvinylacrylic and copolymers of
styrene/(meth)acrylic esters.

14, A method for imparting self-cleaning properties towards atmospheric
contaminants to a surface of a material, said method comprising at least the
Steps of:

[[-11 &) applying a composition according to anyone of claims 1 to 16 onto the
surface of a material, and

{[-1] b) drying or curing the composition to obtain an opaque coating thereon.
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17. (new) The conposition according to anyone of

clains 1 to 5 wherein the photocatalytic particles

are present in an anmount of 0.5 to 20% by wei ght of

the total weight of said conposition on a dry basis.

18. (new) The conposition according to anyone of

cl AP nmew) The aqmpmmcm agcoddeng tpmdﬁlmdawﬁiegmm dlewwstalbmeetstamum

are pres unt of. 0/ wei ght of the
t ot aPgprtdr St Bt o B S0 basi s 19
(new) The conposition according to claima8, wherein

said particles conprising a basic conpound are
pr é8elew) Hheporapesiffan astoding toslamod, byheraie thyterysefllipigtanium

tot a|d1c¥>\<t"‘:f 5111% es ghlglt %%@a%ssﬁel £ f’S%Q I50 glmew) The

ConMposi according to anyone o ains 1 to 9,
wher ei n sai d conposi tion conprises photocatal ytic

titani um di oxi de and partjcles conprising a basic
cortpols®) iThe aomafes%oroacgm@%towwmc@%ma@ PidsAgren the

bas' Cohdt AR érgclgé 13 régéh{ji ?rﬁ wln‘éjuf df&)‘“ﬁo%l'b? weight of

conpo%|t| on ‘ac I'ng t anyone o im 1t

wher ethn tetal weightoyfizaisl coinpositionpniasig bggiont ocat al yti c
titani um di oxi de and particles conprising a basic
conpound in aratio 0.2 to 2 particles conprising a

bagigCneG TRE UHHpdQtidd 4RBIHT & BXbACof dims 1 to 5, wherein the
photocatalytic particles are present in an amount of 1 to 15% by weight of the

total weight of said composition on a dry basis.

19. (new) The composition according to claim 8, wherein said particies
comprising a basic compound are present in an amount of 0.1 to 30% by

weight of the total weight of said composition.

20. (new) The composition according to anyone of claims 1 to 9, wherein said
composition comprises photocatalytic titanium dioxide and particles
comprising a basic compound in a ratio 0.1 to 3 particles comprising a basic

compound to titanium dioxide.

21. (new) The composition according to anyone of claims 1 to 9, wherein said
composition comprises photocatalytic titanium dioxide and particles
comprising a basic compound in a ratio 0.2 to 2 particles comprising a basic

compound to titanium dioxide.
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