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WD 2005/ 082810 PCTI | B2004/ 000226 | Conposition for

use NO,, renoving translucent coating The present
invention relates to conpositions having

photocatal ytic self- cleaning properties for use as

WAHYFLEEW: coating on construction materi al PEFABRAEW226
In the field of buildings afd coatings, the pollution

of the environnent raises a 5 serious problem of
contani nation of exterior materials for buildings and
out door bui | dikngs.

air deposit or it ‘

buildings in fine weat her Upon exposure to rai nfall,

t he deposlhespiebanty inentiom eelates tté comipasitionsr having photoeatalytic self-
- el BBRer Pt 1fBhicalcoli ot Sl el surces

t he rai nvaiter fieldsf blikdimgs laflchmtmlgsl, the potlundn cﬂplpaemva’onnmnaraises a

St rl e te {

Hﬁ%@fe (Hfggn }rgg%oéoeé(geﬁlobpg Slaﬁcl g)r %gﬂcgg%oagl? outgoor buildings.
C @aﬁtl angd pmﬂnclas) flestingdh Itlmrmmktpesll @i the uddfand the outer wall of buildings in
oFb e, Gratordite Graatlnye fraps ARG Berlihyi finvater and flow
atoms plong thé cueeh twall oTald BuildibigUAs atrésuiNdhe Gontaindst adheres along the
e A e S N S

e

speci fi catd solvetat leastiin Fart inprobled,Tit Q) alihdyCheeh Broposed to deposit a

sem conduct or, converts _UV radiation (for exa

f FOANRION IcPRpfFuStion ngiera] sprfaceh Allepatingdy.caid gopdng %Smore exhibits
UbkdtéGataBhié selfruetamag PropeRicsl evardidtnOipheric E\f#ftd?ﬁlﬂimts Thus, titanium

organl c conpounds_rnto harm ess substances al
aPHee phriocatalitis fpaiingm assdisclosed indiP (é%lrﬂﬂlew%ﬂfg 8nW0 97/10186
OXA®® ofr71a86 and organic pollutants adsorbed on the
coated surface of the materials. This is particularly
advant agdders sperifially.ttitanumn gicxide{3102) athich)id pseraicondycetor, converts

c
Cmgﬁn&ggﬁ@r %ﬁieﬁg&?g{ 4 IQ&Z%G %fel: $hsQhd ‘BBE?thch can ultimately

especl al
i initeatesthe slagrdagion of thaxmfishenganie h@mmﬂﬁs it $ a@h,staamgaTyplcal

Ogtmg) fE b@x{téminﬁnt@lat%ofoh é’ Gl pﬁ gﬁgc %}ﬁc\é%d .oglfﬁc pollutants
probl'em associ ated Wt érrre OXI speci €s,

| #dserbeihos thefagnted durfaco of tl1qenatembt Thin ippartivaiarkyradvas@geadushn built-
ITE%EH}/ chr egiﬁtloglé Mn t:{t}?st&'é ;\gﬁ:gg glltge délxg :g@é&?'o &?ﬁ St diifants may
nbe eeldtixkly\Highe hvsnehe;ly e yntense sunlight; bl wlme tife avadables surface area of -

anclells B 98hflley AROT I nal . there 1o still a need
a coa a significant inprovenent in
d e c ont a mHmuelvem o rpklemi aswmciated rwitht sa+fiinmeg axfidizedtspecdasdlike HNO;
° otrrgg H'odrlnqge r%gcrtl%glof Ntd/ and NO with TiO,/UV light in the presence of water and
oxygen, is their absorption on the coated surface of the material which they may cause
problems of stains and/or corrasion.
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.

CONFIRMATION COPY
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over prior coatings. 30 Surprisingly, the inventors

have di scovered that such a purpose could be

efficiently achieved by a specific conposition for use
as_a coating. CONFI RVATI ON COPY WD 2005/ 082810
PERIBIHEY) 000226 2 Accordingly, an object JICT{IA04/000226
present invention is to proelde a conposition which,
when applied as a coating on a surface of a material,

exhibits |nproved NO,,. an tionall (i

Vol nri 1 o ASRHRREY. it Stiord o heoPieSeh Aivesind 18 4n PEiVe & composition
r @'mﬂshl, Rdlen PFPPBE GE b @BatingonANQIrA6E oLP Rkt bxRibies BIPPGRBINO, and
inventjon is to provide a conmpositign whi ch can

i Hﬁ%ﬁ Ig uE9Cp f(b"pey?lﬁ'élg Qraapis rontent rlike; xyleng parb benzene) removing
Eﬂﬂ@h@gency of the coatlng Still another object of
e present invention is to provide a conposition
whi ch,  viveathes shieptf thesprgseabiveniign dntotrevide » epaposition avhich can
Mothfidri Skh plop&hi&ATHiont %hﬁé}ﬁ@m& *&snﬁaaﬁcyab A Yoating.
y was |ng wi t h

therefromln particul ar rai nf
wat er . Spiil gpothgr elject pﬁﬁne PoRsers Svention is 1OpMide agpwPesitipn which,

t Qhbd Spplidd b Codting 33 ftfr%’ﬁfa@é & iﬁatfeﬂ%l efah!g)gﬂele%atn% E&htammant

a contam nant or ative thereo her onto

s therefiom inpagisulenby rejnfalhenhstvashiag With Wm@reSpeclf@aldm dhermpmposition,
t th@lp %gﬁoﬁﬁ%t the snﬁ’aéen&t Q@ngpgééeﬂat follfl d filx%i ér%gfeg q &{%tammant or

nposi t use as a translucen

C é@uwahge ﬂmecﬁﬂdbemdj ontp dhre suefacerto bé easily fvashed pwaobpwatsi. ng
at | east I tltan .um dj
particl esAﬂzgrvdlm gtgtabt% 2 Eﬁt g‘W SR '§7°t°9 ES’ a NOx removing
psmt:Mitms fovanse nga sranbbuckiM@ativpt onvionytructioimaierial satfhdes,amprising
\j% -waterlal in which are di spersed said particles,

ereln said photocatalytlc particles have a
crystall an @hstbmlytm’tgarﬁgnfdtcﬂEﬂelpattﬁleS Baving @ éhst a de-NO, activity,

particle ar sent n amount | ower

t han 200/3)0392'%%? @h‘i‘)"lﬁa%wﬂﬂbé?‘ﬁf‘” ht 20 of said

conp03|tbp@sﬂﬁm@&ﬁdbﬁ@whm mnmma@meaﬁpaﬁmsmmhﬁnmnﬁtant
at es hod for artin

‘38?4?%18: B’ci}?‘w%m&'gs @%Ymcagsta& iﬂféw%s from 1 to 50 nm and

Cpairtuﬂé’é a)anu $) are prdientShl kh ameuflovier theht 2% BY we&ﬁi &k the total weight
ne d co r|S|ng at least the steps of - applying a

MPBH Yt cording to the invention onto the
sur face ofecérding 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.

Photocatalytic titanium dioxide particles:

The composition according to the present invention comprises at least

dispersed photocatalytic titanium dioxide particles having at least a de-NO, activity with
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25 material, and drying or curing the said conposition
to provide a translucent coating system

Phot ocatal ytic titani um di oxide particles: 30 The
conposj tion according to the present inventiaon
3&&%Ppg¥§mat least dispersgd phot ocat al yt i ¢ HGH{EHP4M0226
di oxi de particles having at "l east a de-NO , activity
with WD 2005/ 082810 PCT/ | B2004/ 000226 3 NO,, neaning

NQOR Hillafiing 66 j el ot Eal i
sai a photnggg aaP %?Wp&?‘ﬁ@?@f%?ﬁég{%ﬁ. [ ?ﬁ*é a e-%tocmlym
apartiies also axhibitreedep¥ @G eetivitynvent i on, the term "de- NO,,

and/ or dg- : bV a “ ei ef e ,

abi 1ty o5 Yt orel intbhgon” e 5 SPROE sRIBEIEYBC ety as use
r berpie a¢fens ¢o axabillity ealtrars fopp NG, amdior KOCHNGBesfto theld@espective oxidized
Speci.fi. , o hnthe present invention, the term

" %%glf:%iclzlg%éf Foéw&ai"rti cles" used herein refers to

parti cl eSpkcifieatlypin the presan identidn, €z, tetnh Eghotemaydel phudicles” used

| j ght i tati | i ght) havi.ng .hi,gh -
ShRh bRl eI Sest e = maronat duiior JSien Pt 10 ight (excitation
Cchghiubaviign highércenang (.bg ;tha{ee rwa_eglbmlﬁj_ tgiﬁ.n tlﬂgeer?fggﬁgapl between the
can .caus exclitation 10 Xcltatl on . ..
CBASHER Band Siah B yalihoh BRI B dristil < hruse exelgtien febpgpetation)
ebfatdctrois if sk valenad Bind €o pratige a thRduehiod electionlad A Galence hole.

titanium_di oxi de particles contained.in the ) .
conposi t ilgf Phgtog  ditqngm Iﬁ‘é‘"ﬂfﬁeg"é’ﬁ?]"ﬁ FRAARGdoin the composition
bagbraiigl o4 thd)flestte irveRdcRSsRAIL) fnblublé BndtRE AR Aftild FIrAR 0¥ Ftanium
oxi.de and m xtures thereof although anatase-type
t?&‘%ﬂ‘@rﬂ“é%ﬁéh?@féw anaigse{yRertEAiWR oxide is gspeciglly gmeferred for
Diﬂﬂ{i%ﬁﬂ{dtdﬂcﬁ\)ity. 15 For the titaniumdioxide particles

of the coating, the nature of the particle is, L
pr ef er ablFgr ﬁ‘ﬁr%%‘ﬂ)‘m’ Seorideyparticles f dheqeoating, yha patpre of the particle is,

f REfFablyPpRAGH AR hﬁf'aﬂaﬁéﬁéq&mgg %ﬁ,.t-t%\dsﬁﬁn%wgnﬂéﬂﬁ Shat the

in the titanium dioxide partic e coating
clev) o§ aratase in the giraaiimedioxide partiglessishe aenting carhposition is greater than
PAR} bEhSS. SR U R RBBOL »
exhi bft a ?féev%#ﬁ% atr%e[@ge 0 g%l{égr{]%rrgfe?% g{f I%{}oa 15\8[ of anatase
Tof@regtegthan 88%. crystal | i zati on and the nature of the
crystalli Hgg-ﬁ r craydiffr Lan.
The crystﬁgﬁc‘lgglgéﬁf?%rﬁsltﬂm |lgxa|%gea¥)ar [ clogg"bé cr%?atllm% phase are
i measwrpd b Xendy diffrediencoati ng exhibit a

The crystalline titanium dioxide particles incorporated in the coating exhibit a

mean size ranging from 1 to 150 nm, preferably ranging from 2 to 30 nm, more preferably
still from 5 to 20 nm. The diameters are measured by transmission electron microscopy
(TEM) and also XRD.

The preferred photocatalyst particles have a high surface area per gram, e.g.,
higher than 30 mzlg, 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 TiQ, 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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mean size ranging from1l to 150 nm preferably ranging
from2 to 30 nm nore preferably still from5 to 20
run. The dianmeters are nmeasured by transm ssion

el ectron mcroscopy 25 (TEM and also XRD. The

pY LW IREhot ocat al yst particles have a hi giPCI(FPI0AE0226
area per gram e.g., hi gher4 than 30 nR/g, preferably
above 50 n2/g and nost preferably greater than about

100 nR2/ g @s.neasured b he BET nethod. |p contrast.
the sur { A ARIGTRY foateniihs it She BimUeh o s Phap gy tio; sold sold
piugdes tieshameS5-308B by avilleghiyah dicegamicalhehiiealyitaperties is

about 1- ne/ he differencge.,in.the nmuch small er
SoPtT ol eothe pardhics hating a phaloGHATHAAHY HE Sdhd)8 A aifount of 0.1 to
Paspréfebly BioVIeSadd Hést S&fe}aHI}JQ o 00, By Ewei gt (e‘x?feesedaﬁ @8 matter) of

WO 2005/ 082810 PCT/ 1B2004/ 000226 4 Particularly
c Vel weightobsaid AAMPOSFORL i on, are the photocatal ytic

Ti 02 sol Cing?gﬂ:plaﬂ'}ﬁéeéoxﬁ itf0A Tecoring RPiRe MveMidd RBMHAL Bt least 5%

| nor gani c m cals Ltd. The particles having a
pibb ikt of nhetosatalytic partiglesar e added i n an anount of 0.1

to 15, p : V. : ar thi
10 by CASHAEN el o gREnU R BSAE AY Tod Ao it

t 8dedVQferegovingfprengitt conposition. In particular, the

conposi ti WeTo i . '
enst 500 By ey Be i o bl a8 iy e WHESs @bol propared by
Ad@mfabmgn twateg, @p@eﬁaﬁdr-;ongﬁﬂwm-maming ngstgcq_i't asl ay ppwder. Preferred
p - I Y

B R BRI 490 B g s,
p sthaniad,| isspropanpol a-busanadl arsl isotsitrnoly and ketenbssych e mptbylsétbyl ketone

iQnd"@nEtﬁmso%ﬁt kBT - or sol vent - cont ai ni ng paste, or
as a powder. “Préefefred exanples of the di spersant

used to prepare a so] include water, alcohols such as

nmet hanol ’Qeﬁc@no'iﬂ is,sop'ropanol , h-butanol and

i sobut anaf, ies such as nethyl ethyl ketone

and net hylThei soifiposifion keetardmg b5 thoe piebdnB ipwentiore lcomprisels edispersed
cQ sition according.to the ent i nyentio .

o BAFBRFS I PGV e iact sogieCHRTE. oo, Phtjo@ifytically from N
opartitlze Thegeaedons typdloBparficles el cqtled UHBIAL adnydvirmpadakticlds? onde-HNO;
NOX

particles.

Illustrative examples of de-HNOs; particles include basic compounds, 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-HNO; 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



particles. These second type of particles are called
"HNCB renoving particles” or de-HNO3 20 particles.
Illustrative exanples of de-HNO3 particles include

basi c conpounds, in particular any insoluble

%P BYHAH2BY and for exanpl e cal ci um car bonat e PCI{IRF004/000226
-carbonate, nagnesium car bdnate and mi xtures thereof.
Especially, preferred exanples of such conpounds

i pCl ;¢ K helar. L i toat | i S:
 Hapida G706 SRR P BTy D8P 1 B it S ohHR pficularty
alplwieethan 126 by vaigik of thetatad weight éfNlBcdampoisition.al kal i ne

salt and, secondary, conpatible with the coating
including it. An amount of 0.05 to 15, in particular

of 0.1 t @ilkonibdsedebmpbbénenexpressed in dy matter) of the
total weight of said osition my be particuylarl

5 conveni erki® SPRECSIUAN of e PISRGES INYARYaR SoRTs Ao Do basEgk component
pahéreialaRadipyevicasly diselosedpaitieles @reZntraped N par ticul ar
fromO.1 to_égaﬂnd_ ngre art.i cul,arlt% frorg@i. 2 go é) 8. .
Sai d par tPEFEEY, B thy rospebanveption.the igm g figicon-based material” used
Phaéif ¢erts ty bl mBRfill YabedSonHilfal of fiktdRAherbdT, WhHiRh is able to provide a
cqnposition according to the invention in an anmount

| Sl tasedrilorAnRpiene g Reain 2005/ 082810 |
10 PCT/ 1 B20Ghé QfIR3R Based-rhA%i @3 ethgbsush) YroVRats & polysilékane polymer
particul ar | ower than 15% by weight,” and nore
pBimicularly lower than 12%by weight of the total
vei ght  ofacbhi@ing WBASihbddiment! tht GRABPRSE&AMERARARGEHes aPleast one

The conposition of the present invention contains a
spalysilexans dewvative asoin eatticulaphavisg thesformédast  previ ousl y
di scl osed particles are gntrappe Specifically, in

the present invention, tie term."Silli con-pased
material” used herei R;+8f 0o Sl tegi-R, based on
silica or rrixturethereo&, ichlis|able to provide a
silicon based-filmconvelitent foRxoatind®+ 10 The

15 wil Iéigon based- mat eri al advant ageously provides a
p(?lrysi | oxane polynmer film According to one
enbodi ment p hdsen salie ¢oprdvidecah apiceuns dispdrsion ofl @slysiloxane having

PR PSS R Y B s particulr
- R, 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,
llustrative 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) aralky! 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 (—SO;—) (e.g., chloromethyl, trifluoropropyl, 2-cyanoethyl, 3-
cyanopropyl).
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R,-Si S OS-RL R R2"™ 15 wherein n has a val ue

to provide an aqueous dispersion of polysil oxane

having meight percentage solid ranging from40 - 70@6
R2 are al kyl radlcals of I to 20 ca

and
BRIt aryl “group Such as phenyl . 20 TSHAERBYIRs
the val ue of n ranges from gbout 50 to 2000.

Illustrative RlL and R2 radicals are al kyl groups

(e.g. agﬁyc!ul ﬁo}{ve’meﬂ{ f e mstglltj Er)de?txtﬁl c%}elh &l%ﬂo\ﬁnes sold under

octyl) roups

cytel mpanary IWACKIEIREBS/#S b)guh@ lﬁps V{@CEER (\‘.henytt anon enyl ,

allyl), h I
napht hy! | afl}é dﬁog%gﬁgﬁs Bh{" c%paneg %tﬂgsco?ngg%lm % cﬁrchrrg to the present
pMﬁyﬁ@tﬂWbcsuﬂWydétertdﬁtedforegm ng groups in vvh| ch 25
sone or all of the hydrogens bonded to the carbons
have been substituted (such as with hal ogen atons or
cyan o) OFheQ¢odmiositionl Sdordit @l thel prasent irb@micdl May @nchiderat least a
% am no groups, ether groups (-O), carbonyl
%‘é carboxyl groups (-COOH) or sulfonyl

gr oups ( fﬁ%p)es(df sBlvent§ hbéb[eoneaéxﬂyﬁoluderwétb@eﬁ @FdafieYdolvent, and a
2- ¢cyanoet hyl , 3- cyanopropy . WD 2Q05/ 082810

petredpsqlvett otampoesd’ of puater| &P | et PeHFRINt Wiigh ndealcohol s

| partianarly preRAkd.on care, polysiloxanes sold under the
trademark WACKER BS 45 by the firm WACKER- Chem e GrhH.

The cont e emRoRiEiop egasiling ta rtbe iprese einktign gngy eontain optional
ag&RpIHERS r&t&é@ (R 8881 an ddBMORIRY X:oﬂﬁro?rﬂbet ARl Yhelﬂlfe uv

determ ne he conposli t1on accor to the resent
i Auebilityo ntrﬁﬁylcmal @t enQt-staining t p@pe@es v pamples, cafpisech @flditional

S E’tlrr“ﬁd%&s Hﬁgﬁk Gﬁlféﬁflélfbs gtflﬂz u gﬁcli@abﬁg egﬁ% fbgﬁtg ae[ﬁ%r N -Alr-]silicate;

vent nt Cco wat er a
opigments diks¢ v&ifd:, lithopone, zand atheo hmorgaalc Ppégments; dxspersants like

T e i e L
agents like anionic, cationic, amphoteric and non-ionic surfactants; defoamers like silicon
emulsions, hydrocarbons, long-chain alcohols, ...; stabilizers like mostly cationic
compounds; coalescents agents like alkali-stable esters, glycols, hydrocarbons; rheological
additives like cellulose derivatives (CMC, HEC), xanthane gum, polyurethane,
polyacrylate, modified starch, bentone and other lamellar silicates; water repellents like
alkyl siliconates, siloxanes, wax emulsion, fatty acid Li salts and conventional fungicide or

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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conmponents provided that such an addition does not
conprom se the shelflife, U/ durability, translucency
or non-staining properties. Exanples of such

addi ti onal conmpounds include filler(s) like quartz,

P 2008/882810) oy talc, barite and/or Na- Al -si| PCAIB004{090226
pignents like Ti02, Ii thopoﬂe, and ot her inorganic

pi grrent s; dispersants |ike polyphosphates,

8{# L, AESIo Gagey R B 47 JF FL NN W—

pmb@xausn sdfdr e pmrﬁorswofna@tearuésslhdﬁf fuarers |ike
SI 1 con nmul si ons, dr gcar bgns, | on% chain al gghol S,
. st abil® CZ’E}PQS’PP’k ég‘i‘?{ﬁé'ﬂﬂ i tHTERTRCE Vo JBH applied on the

Céﬁf@@gﬁ;{lﬁ@hw(&fﬁa&ms&ﬂ kali-stable esters, glycols,
hydrocarbons rheo glcal 20 additives |ike ceIIquse

deri vat i Vid§ yparticularly, Limdted, apd examplay thereghclude metals,

p@érﬂtﬁféé Yél&ts%; pmwsf\lv@&assit@:{eg hoenlRRR! 5heredt dﬁlShtrf' G‘v‘l?oven fabrics, and
lar silicates; water repellents Iike al

qum‘E@ﬁ’é’P%éJf the |abgven Bsterigls xand niaminaias, off thet gboxe ?/@ptmals Specific
S@lampiang uﬂﬁ’c!hVﬁE‘ Vcbrﬁﬂ&siu&%‘@ e ﬂ:ﬁh&f inchilde ﬁb&ﬁags 3&11131?1@ materials;

conposli t1on resent t1on app i ed
oewteriarnef ther bvatcbnagf mtplm ﬁfaﬂ@r buaildingp; awﬁess utvindeveanes; structural

B SRR Y LR P S B s
csim:ﬁsngd seplsush coating, and sponge coating. The

] f
composi tigrh GLlge 0GRk ERARARMARLLE B Srali! B6G8E, various
t utmmaﬁlwémaymwémﬁémteehb ahjectivesed thwavemitlbler ein rreans

t hat the Nefoly bas nat er i
conposi ti on accor%exr?m Fg afﬁ?éesﬁ?tg‘i%n%’ "hv e‘}??e%%"émg of the present
ciwvergiohaod e nat mtdndexbtn dnid|should” hmrbefconsa*uecﬂrowmgth&ﬂmeb@on in any

g%%,)f/ %g%%ﬁ%la%lz% lrﬁfgtiﬁ;@aﬂ equi\fa?eé)}sn\'é 1 ]Q/gllayl gc(:)c%‘rrh/eso ggwg'l% to those
ubft srdivitng|skill inrthedtt aponareading 6thé presenidigclbsure aa dinotided within the
to. caua Fok merization so far as the precursor is

cRiand SeppE QT the IVemtio, "t i | m  The conposition accor di ng

to the present invention may be applied on the

surface g a Gi gh variety of materials. 5 The materi al

is not p arly limted, and exanpl es thereof

i ncl ude PRIn® Were pepiradibE Gsingith@ f38Gvingthatérddlss, woods,
woven fabri¢s, and

(T

Stones oo RS B s bR RSB b ey 2,

the above Ivptin silicate: Stirh ilicate SHAGRART Al W6 Ifcbe 386g/1as
ﬁgl@osl tion may be. applied include housings, building

fl}llétpgto 183 g/,
- U3 (21% w/w): Precipitated calcium carbonate from Solvay Grade U3

dispersed in water to 21% solids content,

- 1% MR: Hydroxy ethy! 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.



exterior of the buildings; interior of the buildings;

sashes; w ndowpanes; structural 10 nmaterials; exterior

of machineries and articles; dustproof covers and

coatings; and filnms, sheets and seals. In preparing

R 2495/ 281 ed enbodi ments of the present i nv@GEIBI0000226

various alternatives may b& used to facilitate the

obj ectives of the invention. The foll ow ng exanpl es

are presented. to aid in an understa f the

pr esent pf“ﬂif@ﬁ"t?%?f“%ﬂfﬂ"ﬁ 6?"‘1 ﬁ?éﬂ‘ge@ and

shoul d ndor pat A0S TIOKA] §s dilhtedrivith iacer td%meﬁ isQHedi dddéd e sodium
equi va nts

MYWAE!%I?W& %ﬁﬁk?r"aggd' f'h(&ﬁraw isellgloss Fndapti

.in the a%eu&ﬁﬁoxﬁnfs@&qhﬁgdﬂfdeﬂﬁghﬂ{eﬁﬁem di scl osure
are included wwthin the spirit and _scope of th

i nvent i ofor Pt Bytheiaies 15?&#%’[‘3 ﬂ%é?ob’ sexape P%léimﬁﬂ/mlqéh“n@‘l of this is
t {hén gng{xét&i’\ﬂorl@ O RI16WePbBihe addiliGPof(tRé0din hilicaté. 32rt A is then mixed

S5-300B from M ||l enni um | norgani c Chem cals, - Sodi um

sWith past B undgs dnighshearimixiag Lasy the Eexanel isadded) 79 fr om
| neos. 38, %ﬂp«%ﬁmnﬁ)% ﬂéﬂa%%n‘soa:é-ﬁﬁecgilnlhb}%gl

21% w/w) - Precipltated fro Sol va
ade U3 dlsperS(d in mater to 219630 |ds content,
% NR: I—Iyd ny‘}Fl et 1y| Feollul 8xse Nat Fosol MBsfrom Fe Fy

Hexgples | pcorporated 1% solution in water, -

NPT T T STV Y R e

Te2GOSI%wd| 2,0 4 {rimethyl 1368 pent.snedi ol.60 27.20 21.30
noi sobut yrate ffom Eastman Chem cal | Conpany. WD
Wg‘}%‘{’bszsl) PQTI | B2003/ 0002@% $ Th2z phi nt.§ afe 04 1.4
Aﬂéé@red inp two parts terned A and B. For pari A, the
Hz-sol p—cHHtt-go—w-t-h-wat-er—o—whtef—s—ther—addef
tl'l)air@o’dihulm sijli cate, calciym cprbgnate fqlloped by I
t edulhsedr oxyet hyl cel | ul osg and aptifoanl The cpnponents
p”ewti xed under high shear. 5 For part|B, the|lwater |s
a o the polysil oxang pol yner and the pH pf this
gﬂﬁgﬂn‘ 0?06 y 0.06 F2)06y 0.06 0.0% 0.06 0.06
Gow)
Water '
(% wi) 9.6 7.5 6.2 4.5 3.2 5.1 . 1.1
PARTB
Water
(% wi) 9.6 7.5 6.2 4.5 3.2 5.1 1.1
Sodium
silicate 1 1.3 0.9 1.2 1.5 04 1.4
% wt)
Polysiloxane
(% wt) - 24.2 20.8 19,2 16.4 14.2 17.9 11.2
Texanol
% w) 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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15

20

25

30

then adjusted to 10.0 foll owed by the addition of the
sodiumsilicate. Part Ais then mxed wth part B
under hi gh shear m xing. Lastly the Texanol is added.
The conpositions of so-prepared paints are |isted

in
TERPUIPIY1 F2 F3 F4 F5 F6 £7 PART A Ti 02+ PEGBIR041000226

19.7 27.0 17.70 24.30 30.1078.80 27.40 CaCC3* /owt O
0 13.60 12 50 11.60 27.20 21.30 Sodium1l 1.3 0.9 1.2

1.5 0.4 e

cel | ul ose Wi m%kn oam&%rg(fg%% %:E%mgéﬂlagd%t]w%%]ig ‘E)rg by 1 em
Opepared/dn/ihMelinéx. (MyTar}Ssxmstﬁnm. 53.25.1. 1.1 W PART B
Water 9.6 7.5 6.2 4.5 3.25.11.1 Sodium1l1l .1.3 0.9

17,142 S8ty B4Ry, e i
OfilnsOvdie irvadizte with 68 M/od &5V bt the eudge nf 300etot4@Dnm lzangc foh &8 hours
CRYSCLER SRR I, ML S e i
P& b BAODbr&0672 Afbe vehich emits 10 W/m® UV in the range of 300 to 400 nm.

The equipment, products and methods used for determining of NO/NO,

removal by coating are as follows:

1. Equipment

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
NOx 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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15

NO. neasurenents were nmade on paint filns that were 10
cmby 1 cm prepared on a Melinex (Mylar) substrate.

The NO, that is used is NO at 30 ppm After the

initial measurenment, the paint filns were irradiated
WP ROEB20hp UV in the range of 300 to 400 nMCTARHA4/000226
for 18 hours 5 using a fill%red Xenon i ght source.

For the NO,, neasurenents, the sanples are irradiated

with a fJ uorescent .t ube ich emts. 10 W i.n
the ranch Gelas e Anyser G el G ahemid A, (n o, 4i€ channel to
amlrt; methla@dzsmixeg? af?fdi@@binmﬂimmért’mothmm tnsr emoval by .
coating are as 1, OWS: . qul pnmen | trogen

xi des A?raﬁf@'é?&“gﬁmm%ﬁ%fﬂﬁgﬁp‘m Y@t thegasgPiFR 65 &

312 nanogePhke WRBMBRGA the test ShamBEhnfistal ChaifberSanpl e

chanber _3 channel gas m xer 15 - _ex Brooks

| nst r umeft Surngs hosindir and tegtgap and\ding each antilreguiredneye] of test gas
Nis réaRRNsHWR by e ARy Duthle Xttt GRDGVE. NO2 Conpr essed

air containing water” vapour. 3. Method The net hod of
measur e $-sSwifch on the WY lamp when ts gas flevels arepi dgsived peint

exhaust gu : ' Bl

2. Al owg)'t @%Fﬁ?&g&dl evgﬁf,leﬁ‘}ﬁ%‘%rﬁa §%‘%§%%%%nt§“2@é%}y up t0
tpminsach operating tenperature before the anal yser

w I begidq pppey ihQQralr.:JL}%vﬂnro%‘%ﬁesaaaawﬁérl , typically,

take 60 mns fromcold start an e nmessage START- UP
SEQUENCEL IARTpoVE Initial Valye” 30 ndilE\hl“Finall Value? aftes3EY axposgre for set

(Pl AP 1 Py pilanf e el BT SRabg b BB Rl- 70

PCT/ | B20@#A¢ fi36ls24e submitted in the following table.

% NO removal
Fy 3.6
F> 4.0
| 6.0
Fq 10.9
Fs - 9.0
Fe 49
F; 14.3

ble 11



10 4. Calibrate the Analyser on the Test gas supply
only, (turn the air channel to zero on the gas
m xer), according to the manufacturer's instructions
5. After calibration turn OHF the test gas supply at
the gas mxer. 6. Place test sanple in the test
chanber and seal chanber. 5 7. Turn on both air and

test gas and adj ust each &Etgilhgé equi red | evel of test

gas is reached, shown b al yser output. RECORD

level. 8. Switch on the W/ | anp when test gas levels

are at desired point. 9. Allow.,the irradi ated sanple .

val ue tb reaéhNElq (RCTIOBHIgL RYMPQRHAQL ffory usfyag @ transiygent coating on

10 10. RECORD t he val ue shown on the anal yser. 11.
constReghiontmatemdl sificey/edmprising:e. no UV, "Final Val ue" after

UV exposure for set period, Avalue i.e. Initial-

Fi nal aa)d % sithoedatadytid tieanivin Vdibxide /partidlés alvivigl atelest a de-NO,

100. The results are submtted in the follow ng table.
activigNO renoval Fi 3.6 F2 4.0 F3 6.0 F4 10.9 F5 9.0

F% 4.9 F7 14.3 15 Table 11 11 CLAIMS 1. A NO,,

renovi co &1& R@é’ﬁ%oéﬁé{% 3sadav{tgansl ucent coating

on construction nma surface, Tonprising: a)
phot ocat

photocskal v Ly 1 it phacl oo o g 2
whergi?l- sqg\éapg)hc?tggailte\(liy‘sig particles have a crystalline size ranging from 1 to 50 nm and
particles of a) and b) being present in an amount lower than 20% by weight of the total
weight of said composition.

2. The composition according to claim 1, wherein photocatalytic particles
comprise at least anatase form of titanium dioxide, rutile form of titanium dioxide or a
mixture thereof.

3. The composition according to anyone of claims 1 to 2, wherein the
titantum dioxide particles are predominantly the anatase crystalline form.

4. The composition according to claim 3, wherein the crystalline titanium
dioxide particles exhibit a mean size from 2 to 30 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%, by weight of the total weight

of said composition on a dry basis.



c) a silicon based-material in which said particles .
are di spersed, wherein said photocatal ytic particles
have a crystalline size ranging from1l to 50 nm and
particles of a) and b) beindg2present in an anount
| ower than 20% by wei ght of éhe t ot al ight of said .
conposi {4 on. 1b¢ cqmRositien aeGording ta AREPRA &Ec gng |l 4ok, wherein de-
wherei n photocatalytic particles conprise at | east
HNQampartioles doopmsebasi¢ cempanmdsli oxi de, rutile form of
titaniumdioxide or a mxture thereof. 3. The
conposi 8i on @he ebhipogitibe setrdng @f climi TBwherein d¢-HNO; particles
wherein the titaniumdioxide particles are
compH BRI Birb¥ndtd SiNAH B BtedrShibick RRrdgr m 4. The
conposition according to claim3, wherein the
g 48 HE8" particles
ing to

crystal jine iy ' g O0X| rtcles '
si ze fr%’m 2 {ﬂc])é g@{]ﬁgr%mg{ géhlgﬁ]c%%p%él ig’ovr‘{ﬁéa(\tjca:{cl:lor
anygne of cl aj to wher.ej n the hot qcatal.ytic ..
sre pRAHELE PR amugeoLp G for e B RENE (i o RGO E3id forggosicion
nk/g. 6, The conposition according to anyone of claims =
| to 5, 1%her Ehe composiiigacsordiag ya aayqngrafi daigs hite 9, wherein said
present in an amount of 0.1 to 15% by weight of the
compogitmin semipgists pbétosaalgitic tiranosh tdionido and deHHN@a parsicled 2n a ratio of
7. The conposition according to anyone of clains | to
de-HNO;Wagtitesnitehgium- 6B de particlel e gt Réh D0 RS T
conmpounds. 8. The conposition according to claim?7,
wher ei ny de- HNGEB cfiapddik ook HIPTY SFydil oF AR PG Wherein the

zi nc carbonate 1

m xture t reor.

s ition, according to claiin 8 wherein the de- HNOG3

slica BACHE malentaL BVl a By Sertank St of 0,05 to 15% by
wei ght t total weight of said conpagsition. 10. )
The confosi Pﬁ%%{&%ﬁlt&qm@ i {0 ARYASF of| At 1ita bl.gvherein the

.. Wherein said conposition conprises photocatal ytic

silicon; haged-mategiabiticidenaideasta pplesilgrane pelyaerin a ratio of
de- HNG3 particles/titani umdi oxi de particles ranging
fromO0.B toTHe 2ombisitidh eaccandpgs td ianpordc ofrelaing 1oto 12, further
anyone of clains | to 10, wherein the silicon

compRa&Rdr oeREi al provides a polysiloxane film 12. The
conposition according to anyone of clainms 1 to 11,

\é\mgglei/gll . g)e(a%ZJn%{(];ﬁg rr}fé)? ﬂﬁ&ﬁnﬁ@t £5hhce BFLURGRf ulifflagélf-cleaning
properties towards atmospheric contaminants said method comprising at least the steps of:
[[-]] a) applying a composition according to anyone of claims 1 to 13 onto the
surface of a material, and
[[-]1b) drying or curing the composition to obtain a translucent coating
thereon.

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

dioxide particles exhibit a mean size from 5 to 20 nm,



13. The conposition according to anyone of clainms | to
12, further conprising a solvent. 14. A nethod for
preparing a surface of a material with self-cleaning
properties towards atnospheri3c contam nants sai d
nmet hod conprising at |east the steps of: [
appl yi ndf a cEhpEempryfionaeerdingdotanyans 6f 6 aeﬂﬂs d| f@. HrsWherein the
to 13 onto the surface of a material, and [[-]] b)
photeafalytic particlas anegpresent iwompasiunt ofil to 12)%tlan weight of the total weight of
transl ucent coating thereon. 15. The conposition
said emapssitiongor #dgitaki) 3, wherein the crystalline titanium
di oxi de particles exhibit a nmean size from5 to 20 nm

13 16 The C?Hp%éhubbﬁﬂo@‘ae&ﬁ@ﬁh@%taﬁy&w 8P €lafths 9! @ 5"5wherem the
to 5, wherein the photocatal ytfc pafticles are present

0 I 0 a t
photé%t%%@%%%fglp}?stgﬁt %ﬁaé al'?%or y 895&0 ?(f) {)}by uft%]gﬁt Af the {0%1 weight of
'd OSLtlongﬁ:@%dlngtO anyone of clains | to 5,

sal QST 2 ‘a Bcatal ytic particles are present in
an anount of to 10% by weight of the total weight of _
sai d cohposi Ih@ppr@ppsatumapcmggstp clam SrrwhereinpgaidideiNO; particles
according to claim8, wherein said de-HNOG3 particles

are pegsentpn @s emipuntofdn] sniérbly vediglit.of thetotdlonejghtvel sitid carhpaditéon,
total weight of said conposition. 19. The conposition

accordi ng t oTHO¥erifosifion hétofding té anfoneWredlgin 5@ 9, whereln said
conmposition conprises photocatalytic titanium di oxi d

oM AP BEILEERN DTSR it o SEpEOPi o e 01
C n one of. clains 1 to 9, wherein said
to 1, % %%Q? P%Sﬁleign%twlg&élﬁﬂgfocat al ytic titani um di oxi de
andde rticles.in aratio 0.2 to 0.8, de-HNOG3
parti cl § FORPYSMIQN Aseording to anyone of claims 1 to 9, wherein said

composition comprises photocatalytic titanium dioxide and de-HNO; particles in a ratio 0.2

to 0.8, de-HNQ; particles to titanium dioxide.



