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WO 2005/ 082810 PCT/ 1 B2004/ 000226 1 Conposition for
use NO,, renoving translucent coating The present

WO noengason rel ates to compositions having PCT/IB2004/000226

photocatal ytic self- cleaning properties for use as
transl ucent coating on construction material surfaces.
In the field of buildings and coatings, the pollution
of the environment raises a 5 serious problem of

cont am nat i Qonosiivh @61 e NG remioaing tfanslubdit kdatiigs and
out door buildings. Dust and particles fl oati ng in the

air de it on the roof and the outer. .wal
bui | di ‘n’ﬁé © infesent ABveREaR H@[J“tesulﬁbﬁo@}?ﬁ%geﬂse h%ms aphptegaalytic self-

C%Q{ﬁng gfbgﬁhfé £ W al ﬁgﬁ‘stlmﬁt Maliflg bR b@ﬂ%@ﬁo@ﬂﬁte‘h’apéﬂrfaces
own ng the outer wall of the building.

r esul t , Int the fiebthoflprildangs aad lveatgrgsathe rpgllmmn ofi:tba ﬁsﬂr@ﬁnent raises a
he ra . As.the surface drie il i,n o1
s EPRER PEFomiARislian ShPU@RG ET: ot pujaRBE AR SuSorbuildings.
DREOAdgatidlés Nedtinglih ¢Rdlyir BRIt RINARO S&H 2h@ tREHRSE WaR of buildings in

coating on construction material surfaces.

fing wenther: Upenexpesiraitocieinfalh ghef dapppits thow togsshier iithgainwater and flow
gxpx?m ttﬂé Xﬁfe? “%ﬁl(;‘f tﬁ(!: El?i?dlfﬂ% AL ?&Exﬁ' fi c‘bﬁ%ﬂ%ﬁt adheres along the
S : us, ti

I C contam na ani um  OXl

cquired @ﬁlh& ﬁdn)l\tfater @aahé mgfacaﬂﬁesj is6it bpyseack iha skipelpattom. 991,
WO 97/07069, WO 97/.10186 WO 98/ 4 488. 15 More .
speC| fi Easplye af leastin PRt Qs 2T ne7if B3 aligady: hegngprgposed to deposit a

R oSOl RS G048 Tl oo i
phxttbwaha_ﬁlytﬂxt yelf-cleaning tpeoptetéesdewnsid st inosphefic Iwanta:fnuia_nts. Thus, titanium
oS aBReRITie it Ak ord 7 5P LR e W srEEs wo om01ss

asKWaeeg/497ge and organic pollutants adsorbed on the
coated surface of the naterials. This is particularly

advant a@@m specifically) titapigm gioside 4§102) svhiddiis piemicanductor, converts
W } 1a§1o{1 r exa%?e ﬁ'oﬁlhl?VCl?%’fiv):{}M Efe%:tg&sogndoﬂoq%glc}l san ultimately

COI’] am n e rela especl

mwiute ltlseed@mdwughtof hatihfulMoggagid &tﬁnmdk ahb hasnleiaadsanes. Typical
mat erials is alsp relatjively hig However,  one
atmOé A coptasingts gr olrwxglaplﬁomﬁv@aerbsem&?% @goagad grganic pollutants

‘ilsioi‘o@b;éjiw ﬁé’céd’@&f WP thd BaleRa! THE 1%;1:2%;1@%%%% gle&ﬁ in built-

In the presence of wate 5 oxy
up sreqs) dorr exahmdn' pi citn stogets, hereaht echcsuiritameofairganiecontaminants may

b, RN Bl RS A TKE GBI 1P 12k BPleereghy AYebirstptace arca of

n{a&hag i§9Rb kd1GkivedVhigH. @ significant inprovenent in
decont anm nati on proBertl es, non staining ability and

out st andpwgvetuereoprioplep a&soféateé mirsoclormedgxidizgd species, like HNO3
fo%lillreg rfllo%{ ﬁl%lrxaﬁtlalq of Il\ﬂyzeﬁld%é w1ﬂ1vfl(92/[§‘9q¥g%[ i th%% segc%cgf water and

a purpose "cou
oxygen, is their absorption on the coated surface of the material which they may cause

problems of stains and/or corrosion.

Accordingly, there is still a need for a coating having a significant
improvement in decontamination properties, non staining ability and outstanding durability
over prior coatings.

Surprisingly, the inventors have discovered that such a purpose could be

efficiently achieved by a specific composition for use as a coating.
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efficiently achieved by a specific conposition for use
as a coating. CONFI RVATI ON COPY WD 2005/ 082810

weEFansh&B004/ 000226 2 Accordingly, an object oOPCT/IB2004/000226

present invention is to pravide a conposition which,

when applied as a coating on a surface of a material,
‘exhibits inproved NO,, and optionally VOCX (i.e. -

Vol ati | &c£ramBiyS aRbj&Rtof! thk Precuheimfemih Re0Z509Me a composition
renmoving properties,. 5 Another object of the present
whiphe mthien rappléecf & preatingeoma surigrestftd matepil, eihibis improved NOy and

o : 1 h N - .
op ALY , 28k 857 AR EC QM ConfF ks ThBRe Gl hnagge) removine
p%perﬁeg_esent invention is to provide a conposition

ich, when applied as a coating on the surface of a .
mat er i af\notdhgholygefiqfythe presen dnyeptoR SnfoprPyida@ composition which can

. - i O A4 . rai i ng with
A eh Qe S S Bhighe o BheBhicchly GPAPENES, 1
t o t he Still hactherodbject ofi st pradeat inveffitivmis ao prdvide 2o@bp@ition which,
gl cont aﬁri nant ar de{li vati ve .t hereof adher ,?d e(jm o t he )
waER pRRlied:as ajeoaling op g TRy of Adyatpyalneaerasined ersithcontaminant
tHePe AR irPSREG ar By 'Rid R bRBY vdaE‘PﬁﬁéS‘Wi@lr\Vétér. @gé&ﬁ&ﬁ@, {1 RBmposition,
NOX renoving conposition for uSe as a transl ucént
whemtdpphed o ¢t surfaset 0OR svbsteate b formfadidm, eoabipy asiomtpminant or

at least: 15 hot ocat al.ytic, titaniu i oxi de
iy Plskeot 30 heP ARoBELPIaEe o gorTh s o B water
particl ggcdiaiigte ohe A8pddBe 3adtdnt iihventidN G Grecledtd 4 D), removing
based-material, in which are dispersed said particles, .
coinpestion Hajuge photrerduceny eeating sntdopsteucting yeaterial surfaces, comprising
abYet alline size ranging from1l to 50 nm and '
particles a) and b) are present in an anmount | ower
t han 2Gfo photveatgditic hniuhedibridalpamieleg htiving @t lehst aaleeNO, activity,
conposi tion, Accordin not her aspect, the instant
i nvent iténp%r@?lé% havipg _ge'&Fﬁ‘(I(ﬁb%Ft‘F’H »andnpart ng
sel - ClanLilgoPbRARE ldiéial lif WA P8 WISBRAPLAiE particles,

contam hants at the surface of a eri al, aid

- wiretefroshid phptocasalytic atrtickadiave herytalise size rangpyy fromgl 0 50 nm and

C os{ti according to the invention.onto t. .
p&fiFRa abnf B A€ FRESEa B anchm i W o 2% i i thtptal weigh
oBsHidlcsiApaasint i on to provide a translucent coating

system Photocatal ytic titani um di oxi de particles:

According to another aspect, the instant invention relates to a method for
imparting self-cleaning properties towards atmospheric contaminants at the surface of a
material, said method comprising at least the steps of:

- applying a composition according to the invention onto the surface of a
material, and

- drying or curing the said composition to provide a translucent coating

system.

Photocatalvtic titanium dioxide particles:

The composition according to the present invention comprises at least

dispersed photocatalytic titanium dioxide particles having at least a de-NOy activity with



10

15

20

25

30

30 The conposition according to the present invention
conprises at |east dispersed photocatalytic titanium
walemgiogks1parti cl es having at | east a de-NO , arCT/IB20§4/000226
with WD 2005/ 082810 PCT/1B2004/ 000226 3 NO,, neani ng
NO and/or NO2. According to a specific enbodi nent,
sai d photocatalytic particles also exhibit a de-VOC
Néx; tmeaning, NDnandier NOesAntoriingenta specifichembatimetitd saili@Xotocatalytic
and/ or, de-VQC' agtivity .as used herein refers to an
peggglpq, tlyo F’S“P‘Fﬁﬁg%(b%aﬂlé}{tyand/ or VOC species to their
r espect Ve Gresdh? ffentrons REC tedm +deRSOHNGS0f QE- V&Y activity as used
Specifically,. in the present invention, the term
hergihaefetsatoahybility patrariséirasNOw gedior HOCspraciestoghsir respective oxidized

parti.cl e n a material which, when exposed to
S&Fﬁﬁllﬁfﬁi\%(?%afgfﬁ * light) having higher energy (i.e.,
shor t er syRMRABNAGNthe phabntt ifeerfionl the e "PledtveedlytidhBarticles” used
conducti on band and the val ence band of the crystal,

hezein refans éo @atticlast hased epHomatstial tdtighsiyhenjexpgsed to light (excitation

Y R S L R Syl A oy SOV b B e
cdnduativnbandiaad itlebevadeict ibahdsf the Bfyatahadn icauselegcitation (photoexcitation)
ofHaTroRt 1y o NERGERPAHAD REEius P Hortan B 2 Yalese b

0 e, N A9 e, DR BBRLAI, g comoson
aqeholimgtet thei prgsent nvieotiont hasidally anélude dhatasecendpaititel foirms of titanium

aof the coating, the nature of the.particle is .
o puf mirtires Bsens AThATHH SroteRes tinR di B am el iy Shngially preferred for
itg‘ﬂgﬁ‘gh&egl@m nantly" means that the |evel of anatase
inthe titani umdi oxide particles of the coating

conposi karghe tisaniyre akieide paticles 0d4hsy copting, thymature of the particle is,

rhhcl . at i C L P »
PRI 5895, SRR SOORARAL (O, LA pens i e
leVélofdagnseinahe ctaniing didxide papticlenef thl eoatiigotmpositiohds greater than
crystalline phase e neasured hy X-ray diffraction.
SO%ivyal%tH}q apeles atdhe mﬁtlagaszmaeﬁéa? pre ré@y exhibit a level of anatase

of AEALPRARE®A. i n the coating exhibit a nean size
ranging from1 to 150 nm preferably ranging from2 to

.30 nm Ther degreefadT attystpllizetion land r then matwre @0 themeryFtadline phase are
di amet.er arg. fre‘%sur ed by transm ssion el ectron

MESUFS sbé'ﬁifay HITCHOl) and al so XRD. The preferred
phot ocati@ K§italliae titAli@h e nga:h'blgb irfedfforsied & @@ doBfing exhibit a
gram e.g., hi qher t han 30 /g, preferably above 50

r

meay gjzarpagingdromldp d S8y pfeablyrranging figpoto 3Q om, ppore preferably
st 082S ¢S %6 IQX ’I‘lbeediggl-gte@morgeasured by transmission electron microscopy

(TEM) and also XRD.

The preferred photocatalyst particles have a high surface area per gram, e.g.,
higher than 30 mz/g, preferably above 50 m?/g and most preferably greater than about
100 m%/g as measured by the BET method.

In contrast, the surface area per gram of conventional TiO, pigments i.e.
having photocatalytic properties is about 1-30 m?%/g. The difference in the much smaller
particles and crystallites of the photocatalyst particles, gives rise to a much higher surface

arca.
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In contrast, the surface area per gram of conventional
Ti 02 pignents i.e. 30 having photocatal ytic
w@emp®essies i s about 1-30 nR/g. The differ encePCTiB20&/000226
much smal ler particles andtcrystallites of the
phot ocat al yst particles, gives rise to a much higher
surface area. WD 2005/082810 PCT/|1B2004/ 000226 4
Par t i cupatitilatlp oymvenit fdrahe inventioty @rd he phomestalytie TiO, sold sold
phot ocatal ytic Ti 02 sold saold under the nanme S5-300B
upger tha n AP0 by YhiHpeniamdpeiganis Ghemicainbtdpar t i ¢l es

havi ng . [yt LV ks : LA
amount ohE BEERSHAKE bDRBReMY oBhifinPR SRt gmount of 0.1 o
1 firpéferabbl ¥ t@12,andlGnosdd prefieabliyt2 (oebdy b seetghti(expdesged in dry matter) of
matter), gf 5.the total weight of said conposition. In
thedptal weight of saitkcqmpastion: i on according to the invention
i ncl udeg, glibRAS thed8mpbsitil SHbrdile RNAE QALY ihGudes at least 5%
particles. According to a specific enbodi nent,
bypheight af phopodatalytar partles may al so exhibit a de-VOC

renovin roperty. 1Q.The otocatal ytje titani,um -
i ox1 de pErERE b a5 E AP BRIl PRy also expibi
a deSITC $éadvihg pipkRY., as a water- or sol vent-contai ni ng
paste, or as a powder. Preferred exanples of the

di sper shhg phgjeental pigtitapanedigxids| partipddsyaey bapeed as a sol prepared by
C . S anol t . r I :
oRRESP, B 3, TH28P sl L0Rles A0 PN geper. e
exinipiés dfathe dspemtt used tyyprepare ol Incluede ovater, d1ooidds siBGs methanol,
articles: The itjion accordi ﬁg@to t he prese

onpos t
e mntspmp@zﬂlrpm%gt@goh sphanoly PRES JuGh aﬁélilﬁsﬂylrf‘@hyl ketone
ax#cﬂﬁefﬁ@i)&ﬁ?l &Gkl €s HNGB, formed photocatal ytically
rom particles. These second type of particles
are called "14NO3 renoving particles"” or de-HNO3 20

parti cl BS';glllél us1.r1at_i ve exanpl es of de-HNO3 particles
i ncl ude= 3 nds, in particular any insoluble

carbonatgs dffpokifibn CxRoMi% &8l thi Upheseht DAV ®N &difrises dispersed
-car bonat e, magnesi um car bonat e and m xtures thereof

nggylé% ifer te}z}ov!ingef roxadized mie@ﬂ{);,s{q)@ﬁed (pbmg.g@}ﬁ]d'gcally. from NOx
PAAghY 5SS 0 PRIBLE, RPN IRH. Sk bR (e v,

patitlieeve the transformation of HNG3 to its al kaline
salt an secondary, caonpatible with the coa
fofied!

| ng :
i ncl udi ﬁfd;ls‘ir%t!veAﬁX%E%to partictes pneluds, L?%q“cgplpounds, in

particular any insoluble carbonates and for example calcium carbonate, zinc -carbonate,

magnesium carbonate and mixtures thereof. Especially, preferred examples of such
compounds include calcium carbonate. No particular limitation is imposed on its amount
which should be sufficient to achieve the transformation of HNO; to its alkaline salt and,
secondary, compatible with the coating including it. An amount of 0.05 to 15, in particular
of 0.1 to 2, by weight (expressed in dry matter) of the total weight of said composition may
be particularly convenient.

The ratio de-HNOj particles/photocatalytic particles may vary from 0.05 to 2,
in particular from 0.1 to 1 and more particularly from 0.2 to 0.8.

Said particles i.e. de-HNO; particles and photocatalytic particles are included

in the composition according to the invention in an amount lower than 20% by weight



of 0.1 to 2, by weight (expressed in dry matter) of
the total weight of said conposition may be
w@20osigashar |y convenient. The rati o de-HNO3  PCT/IB2004/000226
particl es/ photocatal ytic particles may vary from 0. 05
to 2, 30 in particular fromO0.1 to 1 and nore
particularly from0.2 to 0.8. Said particles i.e.
(estprebidddn qwlnta'ttef)ein particylholoveatlEny 1 3% byaweight, @sd anege particularly

i ncl.ud 0s tlo ording 1o the
10%%5@% PRV wgtgﬁfot?l phdi16¢ oo ofei ght WO

2005/ 082810 PCT/IBZOO4/000226 5 (expressed in dry

matter), in particular Iower than 15% by weight, and

nor e paﬂmﬁmﬂ_y_mm than 12% by wei ght of the

t ot al nposi t bas.

> c orrpone %nﬁ%&loé‘o‘#gtgs iPrGSEH IBYer{tﬁ)el %Pgaé nt S ]l%ﬁ% sResed gomponent

wh&8inait 'l'&lslapréi'llohﬂ? QiseRSETpHAEBOMNE Rhtrapifed! ei n at | east
previously disclosed particles are entrappe

SpeC| f |$m01f3¢ally,nlntme pmse@,temwemtmne itlhq tpEm tSH@méamd material” used
her«;S %1 eréﬁapslnt glq'gatgl%l%ra é’jH gﬁ@?or Fl%(tﬁfentﬁérgégﬁﬁné%ﬁs%%@ té) provide a

on SI IC&

sihdunebased-film ok nient ﬁjrlcbﬂﬁfg based filmconvenient for
coatin 10, The silicon based- mater advant ageousl
10 provi debheasifigpy dpsedxnperiplot ﬁﬁﬁagequbnpmx&’@aradP yoifagatie polymer
e enbodi ment, the silicon based-material includes at
east one polysiloxane derivative and in particul ar
havi ng AMrding mobre EnBydiRent, FheSiilicdnIprascl-BiataRjal irRJude? at least one
5. ei n. n.has val.ue to provi an aqueous
pq]-]}’sglﬁéfl%ﬂ N ?‘Vep?ﬂcﬁg W?&W&gﬁgw ﬁ&df%%ﬁr’]l@ht per cent age
solid ranging from40 - O% and and are al kyl
radicals of 1 to 20 carbbn a ons|or an ar&l group such
as phenyl. 20 Typi caFR1—38| Or&lSi O—B#nges from
about 50 to 2000. Illustyatiye Rl angd R2 radicals are
al kyl groups (e.g., methyl, ethylR: propyl Ri butyl,
2-ethyl butyl, octyl), cycloaklyl groups (e.g.,
15 wheefym ohexyl , cycl opentyl), al kenyl groups (e.qg.

vinyl, heﬁ(q{aﬁ’la vﬁu: 3“) )proﬁfié’ lan9AQRIeBSs ﬁﬁp&‘sronp&eﬁéﬂ&sﬂoxane having
tolyl, xylyl, naphthyl
weight percentage solid ranging from 40 — 70%, and

- Rj and R; are alkyl radicals of 1 to 20 carbon atoms or an aryl group such as
phenyl. .

20 Typically, the value of n ranges from about 50 to 2000.

Illustrative R; and R; radicals are alkyl groups (e.g., methyl, ethyl, propyl,
butyl, 2-ethylbutyl, octyl), cycloaklyl groups (e.g., cyclohexyl, cyclopentyl), alkenyl
groups (e.g., vinyl, hexenyl, allyl), aryl groups (e.g., phenyl, tolyl, xylyl, naphthyl,
diphenyl) aralkyl groups (e.g., benzyl, phenylethyl), any of the foregoing groups in which

25 some or all of the hydrogens bonded to the carbons have been substituted (such as with
halogen atoms or cyano), or groups substituted with or containing, for example, amino
groups, ether groups (—0O—), carbonyl groups (—CO—), carboxyl groups (—COOH) or
sulfonyl groups (—SOr—) (e.g., chloromethyl, trifluoropropyl, 2-cyanoethyl, 3-

cyanopropyl).
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di phenyl) aral kyl groups (e.g., benzyl, phenylethyl),
any of the foregoing groups in which 25 sone or all of

wo bmshgsiogens bonded to the carbons have beenPCT/1B2004/000226
substituted (such as with ¢al ogen atons or cyano), or
groups substituted with or containing, for exanple,
am no groups, ether groups (-0-), carbonyl groups
( CO ) Pa.’ramlilaﬂy koreniens for themsianoinverstidnf ey, Ipotysiloemies sold under

thgty@g (e chI oroma‘ﬁjs)éj WM@%p@@

PCT/ | 82?94 9891%2& th€ o f "Nsﬁlbféﬂeai the %Qﬂlﬁeﬁflgﬂtac C}ﬂ?lnkpﬁ ethe present

i nstant ' 1 hvention ca pol ysi | oxanes "so
inveatthenmak b \DKER ®&Fridfinddy t he fir m WACKER- Cheni e GrbH.

The content of the polysiloxane in the conposition

according to the present invention may be suitably

det er mi pgd coép&hﬁo& ‘AB%?&'nF' 8 rkhaqﬁéyeﬂt Rehort maypfneﬁﬁetat least a

i nvention may include at Teast a solvent. Exanples of
sgwintent s usabl e herein |nclude water, an organlc

sol vent wat er

or gani CE§3CWﬁgsnP £ S?M?%F usaa S’ie ?{%Fsd% Wé&i‘b M Stigarte SOR’CH'[ and a

mipddt is6lvbm bympoRUebf asaterl ARd CAMRRGINId GOLVREL OMditdrd an@ alcohol is
the present invention may contain optional conponents
‘fﬁl@%lﬁrdlbﬁrelf?fmd such an addition does not conprom se the

shel Tl fg. oL ogﬂf)ﬁbiclxﬁrh%réx{or ﬁfésbfég'%ﬁc%v%ﬁlog | may conltaln optlonal

non- st ai ni ng ropertles suc
canpgeirdprovideduthat fsuth an( ac)dllwrk eloggiaot zompadmist ethe shelflife, UV

clay, talc, barite and/or, Na-Al -sil.icate; 15 pignents ..
Rltors GasaPiY p G QDO AP A& BIeg Bt Sieh additonal

c&hﬁ(ﬂﬁf@ 3hd18dd 'ﬁh‘l@r(s)pf?lké’ ghasR Q'afcﬁé clRP) YRS DAk 8fd/or Na-Al-silicate;
phosphonat es, napht hene and |gn|n sul f onat es; wet ting

pigygentss Iikiek €T olmheporxcat amhi @thelanlphmaexcu qngmglnts dispersants like

p@xﬂtﬂogpgl & sur}fsagcg OP&OSS'P gae Lﬁg}‘!ﬁ'ﬁ e&e c oﬁ’gmn sulfonates wetting

agentlile ﬁﬁ‘ditﬁc | dalﬁﬁniﬂfo&h Notérdd Arihén-iohREFAGGSTS; defoamers like silicon
coal escents a%gnts like al kali-stable esters, % ycol s,

emylgions.ahydresarbons o lagrdain zdcokalsi ¢ i-vestabilizersc dke umesidy  cationic
ccﬂgﬁﬁd%ﬁé ﬁ%ﬁ%s&% eFEg‘goe a)l(l{aa'i\it{EI eStH) %IQQAW Li{gtﬁhdg‘.?fb%ns; rheological

acr st ar enton and
addamlﬁsl ajkeSIdellnlaseesderiNati%s r(élMCJ eHEE),| |>i»aﬁthaad: kghm _ polyurethane,
si |l i conat es ?}Jel 0X

X | sion, fatt
pglgalqrglagngiq%f,; SHRATC ngpntp cg nﬂ'@ (])q.melkllr ébl*c}é S; Q/gteim%pellents like

alkPIRBSInkies) rbll%&aﬁe@ ewﬁ’bf &ﬁﬁﬁfon‘ RS Bkidom SARY alREcaRBAticidl fungicide or
onto t he surface of

biocide.

The composition of the present invention may be applied onto the surface of
the material by any suitable method, and examples of suitable methods include spray
coating, dip coating, flow coating, spin coating, roll coating, brush coating, and sponge
coating.

The composition after the application onto the surface of the substrate is then
dried or cured to form a thin film. The term "dried or cured" used herein means that the
silicon based-material contained in the composition according to the present invention is

converted to a silicon film. Therefore, drying may be performed by either air drying or heat
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the material by any suitable nmethod, and exanpl es of
sui tabl e nethods include spray coating, dip coating,
wo bad/ogasat i Ng, spin coating, roll coating, bruBtT/1B2004/000226
coating, and sponge coatinfg. The conposition after
the application onto the surface of the substrate is
then 30 dried or cured to forma thin film The term
dryétid. edltérhagesl gdulttasidtet higradlafioneanshe Mgt mbg' be Sbhdue@d to cause
based-materi al contained in the conpositign according
pelymerizatipnesedan asi th BISEWISer 1p onvesigd & ¢ sdicenfilmsi | i con

LTI BB BRI A e ARG, 5 i S e on
sutfage ofa hidhtvariestofiredtyrialsll travi ol et irradiation or the _
e e ot S5 ool TSR0 et mess

c&m_e?'%ﬂags%@, ;ﬂs&eg,d{w st Q10h&€ cBIBRENorlcRYQN bER, WRVerP Babrics, and
applied on the surtace of a high variety of

campbieatiaissof EheThboveatetdrials asd daminatest O theambyvel immiariath, Specific

and.,exa e her eof .1 ncl ude netal erani.cs . e
AMERE iR e EURReaidicmEY Py Aobled nshESORiGE building materials;
etbliét of thOVIRAIAIMRRY iisSriordBe the bildNRs] @Rshed Wil vaRAANE structural

materials and | am nates of the above materi al s.

mgjgsiglsf exterien ahplaekineries\gndditielps dustppendicovers angycoplengs; and films,
I hhcl ude housings, building material s;

Sh%g({géifllgg?dl%f the buildings; interior of the buildings;

sashes; Inwprepampganks ;prafefred tenibddinéhtsraif ethe apresene ivesntion, various

of nmchi neries and a,{,ti cl es; . dust proof, covers and
altcsnativieg may s wised forfacilitatghe OBjegies 0L fhesinvemiogr epar i ng

the pr w@ﬁ?%hlsﬁ&t i £8 $hn IERHAAdAD of th

etRd o‘ﬁgr ke maaEeg esdli&d R _ £ dﬁgg of the present

various alte e used to facilitate the
inybipteont andese 06t inteadédtocand shouldTine be gbhstmied ¢o Broatrthé @wention in any

are, presented to.aid.in an under st andi of, the .
Wt AR AR o B AAENAlsPLs Worehthed ahmgs gbvious to those
ofstaitagl §81 iR eheCANGhIULFbaligldf ihd prebht AYRhre Qe indLABY within the
way. | alternatives, nodifications and equival ents

spait g seee ofebe ventitivi ous to those of ordinary skill
in the art upon a reading of the present disclosure
are included within the spirit and scope of the

I nvent i Bxampl®s Exanpl es Pai nts were prepared by using
the following materials: - Ti02 (24% w w).: Ti02
S5- 300E RIS HoRF PIeR#T Dinusing theabtllewineanpieHpls: - sodi um

oo ST ALY S S Ryl b henicas,
. Soc?ium silicate: Sodium silicate soln.Grade gryte{l 79 from Ineos. 386 g/l as

SiO, diluted to 183 g/l, | |

- U3 (21% w/w): Precipitated calcium carbonate from Solvay Grade U3
dispersed in water to 21% solids content,

- 1% MR: Hydroxy ethyl cellulose Natrosol MR from Hercules Incorporated
1% solution in water,

- Foamaster NXZ: Antifoam from Cognis,

- Wacker BS45: Polysiloxane polymer latex from Wacker Chemie GmbH,

- Texanol: 2, 2, 4 trimethyl-1,3 pentanediol monoisobutyrate from Eastman

Chemical Company.
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25 - U3 (21% w w): Precipitated cal cium carbonate from

Solvay Grade U3 dispersed in water to 21 % solids
w@ewsesasio - 1% MR Hydroxy ethyl cell ul ose NatproBmB20MR00226

from Hercul es I ncorporated 8 1% solution in water, -

Foamaster NXZ: Antifoam from Cognis, 30 - Wacker BS45:

Pol ysi | oxane pol yner | atex from Wacker Chem e GrbH, -

Texanol The?paimts afe prepared ytwolpads peemied reaidoB.

nonoi sobutyrate from East man _ Cheni cal

TS
2005/ 08 TartPSthe Bdnsel mohbis wigh yaier &Wﬁ@ﬁgﬁ@n added the sodium

R R e S S L AR

t he sodThnnonspdnentaia&:moaﬂmndwnmgrﬁmaate foll oned by

the hy xyet hy| cel | ul. os nd  ant CO ent . .

it m it gtet o ded g golysfiotane pOach g die Y of this is

th@ﬂ' qgﬁsﬁe@ td DE.0RBIYWwEd By ARGIBRIABTth ARl QilRbteOPark Il & then mixed
hen adjusted to 10.0 followed by the addition of

wttheasdidmmkr bxgh|Sh%remxmr Lastlyithe Temanohisyadded.wi t h part B

under high shear. m Xxpn IS, added.

. L |
e conDieqimRtiof St 8 mend2d plinlsiife EEE PR TagIe o g s

Table 1. |F, F2 FB F4 F5[F6 F7 PART A 1 _02F % w 10,
27.0 17.70 2¢, 30|30 F10 §.80r,27. 40 FLaCPB* Howt| O B F;
—13.60 12.550 11.60 27.20 21.30 Sodium1 1.3 0.9 1.2
PAREA 4 1 4 silicate w Hydroxyethyl 1 11 1 111
TEOMH (4 W5 W9 7Anti foegm Q. O £ 06 04.96 0. G9.10. 06 @.906 | 27.40
U. Ub wvater 9.0 /.50 0.2 4.5 312 5.1 1 W
CaCO3* (%w) 0 0 13.60 12.50 11.60 27.20 21.30
Sodium 1 1.3 0.9 12 1.5 0.4 1.4
silicate
(%o wt)
Hydroxyethyl 1 ! 1 ] 1 1 1
cellulose
(% wt)
Antifoam 0.06 0.06 0.06 0.06 0.06 0.06 0.06
Gow)
Water '
) 9.6 7.5 6.2 45 32 51 . 1.1
PART B
Water
% wh) .96 7.5 6.2 4.5 3.2 5.1 1.1
Sodium 1 13 0.9 12 15 0.4 14
silicate
(%o wt)
Polysiloxane
Gom) 24.2 20.8 19.2 16.4 14.2 17.9 11.2
Texanol
Cow) 1.2 1 1.0 0.8 0.7 0.9 0.6

The percentages stated in the table are the percentage expressed in commercial product i.e.

dry matter + solvent)

Table I
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PART B Water 9.6 7.5 6.2 4.5 3.2 5.1 1.1 wt Sodium1

.1.30.91.21.50.4 1.4 silicate wt Pol ysil oxane
WQ@2002/02818 19.2 16.4 14.2 17.9 11.2 wt TexanobCBB2804/000226

1.0 0.8 0.7 0.9 0.6 WThe ercentages stated in the

tabl e are the percentage expressed in comrerci al

product i.e. 10 dry nmatter + solvent) Table I WO

2005/ 0820 ind2silvehBABOWEROH2E ond pia) filume ahat’ @RERN1S cm by 1 cm

wer e, made qQn paj ni fllms that were 10 cmby 1 cm
PrﬁPaéEféP’éanﬁxl(Myqﬁ)a% 6f#lfar) substrate. The NO,, that

is used is NO at 30 ppm After the initial

measur eflRNYo, e iPakdts NO di® ﬁfﬁ{ %ﬂterrrtﬁ’éjin?ﬁa@%é%ﬁrgméﬁ the paint
Wn2 W in the range of 300 to 400 nmrange for

ﬁllntswere iBadigied gvith §5 W/er’ ddVv Xemmrahg@hf 3&Dbter 409, anmangteIfer 18 hours

st ¢ FITGAS O Helbeo i ERF b T+ OBty i sl e iradiated

witR 8ISV BhiorR8¢nt fibé QthidH éhitsTTEWHE LD BNthe rdge 830G t?4Ud nm.
met hods used for determ ni n& of NO N2 renoval
g

by
coat i nglher equipment, | paducts) angqgueedhtused iy tdetgaining of NO/NO,

re%gg,eﬂ} %ﬂb%&%ras%@% 4000 W Lanp Mbdel VL-6LM 365 &
none

I wavelength - ex BDH Air-tight sanple
chanberl. Euiphasmnel gas m xer 15 - ex Brooks
Instruments, Hol]land . 2. Gases NO Nitric Oxide

Nitrogen Oxides Analyser SIGNAL 4000

UV Lamp Model VL-6LM 365 & 312 nanometer wavelength
- exBDH

Air-tight sample chamber

3 channel gas mixer

- ex Brooks Instruments, Holland

2. Gases

NO Nitric Oxide

NO, Nitrogen Dioxide
NOyx Mixture NO & NO,

Compressed air containing water vapour.

3. Method

The method of measure is as follows:

1. Switch on Analyser and exhaust pump. Ensure exhaust pipe goes to-
atmosphere.

2. Allow to warm-up. Several internal components need to reach operating
temperature before the analyser will begin operation. The process will, typically, take
60 mins from cold start and the message START-UP SEQUENCE ACTIVE will be
displayed until operating conditions are met.

3. After warm-up turn on air and test gas supply to the gas mixer.
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NO2 Nitrogen Dioxide 20 NO, Mxture NO & NO2
Conpressed air containing water vapour. 3. Method The

woredohogbsof neasure is as follows: 25 1. Sw t chP@©NIB2004/000226

Anal yser and exhaust punp. 1Ensure exhaust pipe goes to
at nosphere. 2. Allow to warmup. Several internal
conponents need to reach operating tenperature before
the anal ysaibrate ke B84y Ser GREh&TeQBas TisplPloABL $&irmMHel air channel to
typically, take 60 mns fromcold start and the
ze@ 88 HgczaSIAREr), Urcartingtoce marvfgetuigr|s) ingeuctigns di spl ayed
until @pe i bE . r . up
turn of: g forgAfibRA0N bih BT, BE el supbly o e el iR
2005/ 082 P fccRest/shBplRAA 0O 26am Bé ahd s€allchihbére t he
Anal yser on the Test gas supply aonly, (turn the air
channel’- {lgim pabgthyair apd teghgasand ad t}sY i frgluarsg {gygl of test gas
is JERHERShOWE by Thel ARdIfder bl RECA D veal 1 bration turn
IS@E tcﬁe testygaes su{I)pr tgt t he gas n‘gexer. 6. Place
t est s&nfvetdhron the U\ebimpcwberbtest gas tevslsalre athizsioadt poifit. 7.

Turn on both ajr .and test s and adjust each.until .

Foqui  9u Fispuithe,itpdated et yABE Biieatt sRERRHY. ypically up o
5 gl yser output. RECORD level. 8. Switch on the W

| anp when test gas levels are at desired point. 9.

Al | ow 1ARECOR the galus shypve oy Blemakyserr each

equi |l ibri typi.cally up t ' 1

the. valt e BRe iR VakehRs G . TR ! Bef i posure for se
pe¥RdUUEValue € e. TARialMyinalfind 8hrediadtion i.caA tvelue UVihiBXIpaRHE1d00r

set period, Avalue i.e. Initial- Final and % eduction

i . e. A Theirgalts armsubmitted ia the follondug tallge results are

submtted in the following table. % NO renoval F1

3.6 F2 4.0 F3 6.0 F4 10.9

% NO removal
Fy 3.6
F, 4.0
F; 6.0
F, 109
Fs 9.0
Fs 49
F; 14.3
Table II
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F5 9.0 F6 4.9 F7 14.3 15 Table Il W) 2005/ 082810
PCT/ |1 B2004/ 000226 11 CLAIMS 1. A NO renoving

w@ 0up0838t0 on for use as a translucent coati ng BPEIT/IB2004/000226
construction material surfdte, conprising at least: 5
a) photocatal ytic titani um di oxi de particles having at
| east a de-NOX activity, b) particles having a
de- HN®3 activity, and c) a silicon based-material in
which said particles are dcgpamed, wherein said
phot ocatal ytic particles have a crystalline size
ranging from1l to 50 nmand particles of a) and b)
bei ng present in an anount | ower than 20% by wei ght of

the tot : A G éoreg{btrx{rig c%ﬂ*pgsﬁeﬁmﬂﬁ' ﬁéeo'&s £ tralificent coating on

conposi aim1, where
copistptaioatnadtridl curfadet ccnhpnsmg atdéa.sde at Ieast anat ase

formof _titani um oxide, r f or. f titaniumoxide . .
L0 T gt ahaioctnis raniugh didvidetarile Having it b Grgetiviy.
anyone t9f p‘éhﬁ'léﬁla%ntg%cﬂe H}(?@?ra@ﬁ\ﬂt}l hed 15 titanium

di oxi de"particles are predom nantly the anatase
crystal d)l m@llfqmnrhaseﬂ-mﬂ@eabowﬁo@l saidparticles Argi dm)etS@d
vvher nthe tani um di

PRt aMIGRRIC BEElet Paft s oBRsbine Vit Bhefli iR o 50 am and

paedléd 60hdnd bYOBRidg st 1ﬂrﬂn amseit 1PRért then Revd by et Df the total
to 20 nm 5. The conposition according to anyone of

W@Bb‘i@fs?alli EPsitigher ei n the 20 photocatal ytic
particl %Vc% ositlo a&c%oﬁirl td %fallgr?r%vﬁérgﬂlef)%(%tgé’al%lf@c partlcles

nR/ g . The comnposi tion ac rdlng td anyone
1n&luﬂe) a61eaM/rmmrasmfdrimeof tithiimcantidd, yrutile fpmn bf dtadtunaoride or a mixture
ent in an amount of 0.1 to 15% preferably 1 to
T?@ and nost preferably 2 to 10% by wei ght

(expresge e ncdi'ﬁ%osm%)tnt 8dordihg 1B Cardydhdl oMEIh@h 30fo A2iveherein the

COITpOSI tion. he COITpOSI tion accordi ng to anyone
titefiiugl dipxide partiole aregiredanimantly ﬂhb\l@ﬁatamstadhe@ farme| ude

?as :M: ere Pﬁ%g JUSI: 10%2&%{:6 gill I@]‘ 0? . Cl?erredilnnt%e crys?al? ine titanium

dioxide particles exhibit a mean size from 1 to 50 nm, in particular from 2 to 30 nm, more
particularly from 5 to 20 nm.

5. The composition according to anyone of claims 1 to 4, wherein the
photocatalytic particles have a surface area per gram higher than 30 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 15%, preferably 1 to 12%, and
most preferably 2 to 10% by weight (expressed in dry matter) of the total weight of said
composition. |

7. The composition according to anyone of claims 1 to 6, wherein de-HNO;
particles include basic compounds.

8. The composition according to claim 7, wherein de- HNO; particles include
calcium carbonate, zinc carbonate or a mixture thereof.

9. The composition according to claim 8, wherein the de-HNOs particles are
present in an amount of 0.05 to 15%, in particular of 0.1 to 1% by weight of the total

weight of said composition.
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cal cium carbonate, zinc carbonate or a m xture
thereof. 9. The conposition according to claim8,

wobesesas1d he de- HNO3 particles are 30 present PCTIIE2004/000226

amount of 0.05 to 15% in particular of 0.1 to 1% by
wei ght of the total weight of said conposition. WO
2005/ 082810 PCT/1B2004/ 000226 12 10. The conposition

accor di iy The cdfipokifion acérdingBo Anfone Df cldi@k &itd 9, twherein it includes
i ncl udes hot ocat al ytic titani um di oxi de and de- HNO3

phesgoatalytics fitanian adioxidge- ppo3de-pBYQs cPadickept dhi @m ratio  de-HNO;
PSR MR RN DR oALIE 1613 b hffutr g 01 0 1
arld. iRorepafticBlarly from 0.2 t6le8.conposi ti on according to

anyone of clains 1 to 10, wherein the sjlicon ) e
based- net J&ezspnwpwma accordipg fq.anyiops G2 ({0 10 whepgin the silicon
beSOITRARral QhdiyRfotde Fyone of claims 1 to 11,
wher el rﬁ tﬁlg)vgil%?i gor?)g %asgd- materi al includes at | east
a pol ysi2. dharempositione rccotding Khanyooerpbeainsohtoakls wheiengthe silicon
to,anyone. of clains 1t 2 including 10 furthernore
by s BRAEHRY s R 15t RoabFlanRpabEieNy sel f- of eani ng
proper t13eThie OWehHSsitddn RS 8inigC to GARbIgTablhfind A tH€12 including
surface of a material, said nethod conprising at |east
furthermarepsolyent. - appl yi ng a conposition according to
anyone gof cl aj 0 t ok SUr . .
mat eri al ; %nﬁé@d ]f O%JI r‘%lpﬁﬁ& r 86(31%?1?%13? h%rgg%ﬁ%%é [ ?rg% "}t%mp heric
coblinginantaitd tha seffeve @it neneridl@id inethedBomprising at least the steps of:

- applying a composition according to anyone of claims 1 to 13 onto the
surface of a material, and

- drying or curing the composition to obtain a transparent coating thereon.



