.1 4 JAN 2004 PROCESS FOR TREATI NG ARCHI TECTURAL MATERI AL The present
invention relates to a process for treating architectural materials to
give thema new 5 functionality. The nmaterials nore part, gulﬁ\#l % targeted
are those used in buildings as fascia, cladding, roofin J B¢ i ng

materi al s and capabPrROCEsSDIFON iTREATING ARCHITHRERNAIOMATERTAT,
-porosity/perneability with respect to 10 relatively fluid I I qui ds, such as
water, to a detectable depth, for exanple of at |east a few mcrons.
These are, in particUitdr preseati dnyestchn aseldasci 8o cOabkagsSss CQdSlﬁr ete

sl abs and pavingatsimiesrch 8 & L0t Ok fo CONY €18, il esth% ates,
al " mat er il SPNE) of o rious forns based on cenent “‘conposi |on concrete

or terracotta, unCtl ¢tdach as granite or marble. The new functi onal | ty
whi ch the i nvent| on iThe smekemnipliso gove tptaemeomaews w@tgeteai | 409,

antifungal a4 teri - t obt i usin
sem conguctor mﬁr%ﬁsg%aggg%lgggpg 1; OXi deceiag ﬂ?phf‘g%gm% Particul ar

based on titaniqihiEs; d@atec%?‘sltsalqqdzeHaP?P%aPés@fff@Ffwgh@\/l ogrtain _
phot ocat al ytilevedct i vift y: pspesi i /pairhgabl hesg natiern al $edpeccapahle, in a
known manger, Af; iRt iat ing ;radical -nedi ated 25 reactions bringi ng about

t he oxi dati onr and ldel?adaf'ltllglon Jf rlggm C pr(?duc?% ulBEFTt he*8f f €t of a
‘radi ation of 9iG&4akte wARengtiRr t Ifixampdengoll t aavi beett r adi atdwon  as

regards titamiwmoaxiderhekRergrd,s eHr b@@%h&uﬁaﬂenh\bﬂgrggf@ngu ar th| s 30

novel type ofg functionalit speC|f| al | ese materials use
construction ha\l‘/{ega %ﬁan%gy chaﬁ?ck’)f/%/aqsb Pg&e PABLRY neW%l’Wear ance on

account, fi @§thte@tomh@| ¢Orp¢1&1§mnc¢1|llessosllaﬁgs eavd r SN tSe i aaRd,

secondl y15of o'ffhﬁb'aﬁslBQEO%bEMsaBgéQH éH%@ﬁ&@%&R Qh”elsos which facilitate
"the attachnent SOi The soiling f 5 gncount'sréd is, for

exanpl e, nicro- g?ﬁéﬁ?%ﬁa'\/\ﬁﬁrcﬁ%eé?cho?s cﬁﬂ‘%}”t Orapiﬁééiiance but al so,
inthe long term thehst neet uhalctipnapeeyi emieh tge MaheEhal on THys, tiles

becorme coveregdekidg_td 398N 8004 concerns anti-soiling, antifungal
and/or bactericidal properties, obtained using
20  semiconductor materials based on a metal oxide or
sulphide, in particular based on titanium oxide
Ccrystallized in anatase form, having photocatalytic
activity:~specifically, these materials are capable, in
a known manner, of initiating radical-mediated
25 reactions bringing about the oxidation and degradation
of organic products under the effect of a radiation of
adequate wavelength, this being ultraviclet radiation

as regards titanium oxide.
There is currently a genuine demand for this
30 novel type of functionality: specifically, these
| materials used in construction have a tendency very
quickly to 1lose their new appearance on account,
firstly, of their presence in soiling environments,
and, secondly, of their ©porosity and/or surface
35 roughness, which facilitate the attachment of the
soiling. The soiling frequently encountered is, for
example, micro-organisms which affect not only the
appearance, but also, in the long term, the structural

properties of the materizl. Thus, tiles beccwme covered
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thus appears to provide an at least partial rmsponse to
this problem, by at the very least making it possible
to spread out the cleaning operations, these active
components promoting the degradation of organic species
in the presence of oxygen, water and an appropriate
rad;ation'such as UV, i.e. generally under ~onditions
of exposure to the natural ambient atmosphere.

- Certain publications already mention the use of
photocatalytic titanium oxide particles for treating
architectural materials in order to obtain an anti-
soiling effect.

Thus, patent application WO 97/10185 describes
the deposition of photocatalytic coatings onte glass
substrates, these coatings comprising photocatalytic
TiO; particles and a mineral binder obtained from the
high-temperature thermal decomposition of organo-
metallic precursors.

Mention may also be made of patent application
WO 98/05601 which describes the incorporation  of
photocatalytic TiO; particles directly into a hydraulic
binder for cement compositions to make fascia

coverings, and patent application EP~-0 633 064 Al
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1 4 JAN 2004 describing coatings conbining photocatal ytic T102 particles
and an adhesive which has little capacity for photocatal ytic degradati on,
such as a fluoropolymer, for treating glass or netal substrates in
particular. 5 One aimof the invention is thus to inprove the treatnent
of architectural substrates of the "pejrreabl e" type (th m Vi ng

been expl ai neg 5 phot ocat i C co ounds, ment
being ainmed in p%?t%:iglél ar ‘gr¥at ef @i’%{ﬁﬂqgcl t9 ‘a'h%‘?%tralmlgr eal &@:

flexibility diaardélegs apd| Pﬂasd@q?@atﬁemtstcayhag lpoves efpddiase eempounds

on the said sﬂimsttorcat:esyti-\csmgquaggot,he slu%eng%og gy, fiLst a process
~for treating ogrerl;rga architectural materials by 1np Pr et 6n, this

process comprising t lmng PrayingesAt oSt et Frites iial p@ﬁf*@ﬂel@r nor e
| i qui d- phdse di sper §n©nslrmfoattﬂaeastvemmeohypa ofhuPhas OGN itGe

conpounds anarektabnteaskgonet.yp fanpounds. for ronoting the
adhesi on of the said ghot ocat al tl?tégérborrpoun su ok taltiggsal dfar chi'tect ural

‘material. 20 ThEMEXPHessi b¥Pe pefthesbl & emat ehﬁ‘airﬂg My amkp lemheri al used
~in construct pbavehi chits eapabtetofytial Imgmmldlsqwtqlleptl%%vgtnebpe agueous

type to penegk C hi ckness, for exanple over at |east 20
nm and |g?n art?légl Z?Mgé %n %é%@i&tfar 50 pfReatet ﬁ“}ﬁ’aﬂfﬁéﬁl ardéger at

| east 1 t 8B P fire}élbﬂn‘-tp/arqfi cuear aal wetlie atsy peeatk rmateyial s

ment i oned i npbher ¢@f egiddee @fn bhﬁd@r&se@te aRR4i catiop, . Jhe term
“inpregnation” referg to the ac% ttghet t he essentl a part of the
treatnent |eads not ‘onl> y i 1§VEBRL YR niy pleretaral yaic
conpounds and¥?§R¥y onfyr at thea’smg‘ ace'wirntdae Lgat er iaal-hibuttglsp to an

i nt roducti omm&fedhese t e hickness .of the materi al
by virtug ofcpghee vect oksr:jro g étggg %ég %D)éo%ess FRIP &t * W hathf al

por osi ty. r%’h@%?% etr Imﬁt§§15éeﬁft P8&t €d, mpret ﬁeqna@ﬂ@hmsd@t ail ed
bel ow, the phitsoatiaingt i of corpounrdst (rafeer kofet Ghepginbhel oy @s; -~ active

agents” for d¢hpsigke of preyi by fuse oyer a ertain thi ckness into a
superfi ci al pcgzhgpne of the rr§¥er?éa le%i{/ti ng 11 GEREwCth I eaPPack:

moting the adhesion “of  the said photucatalytlc
compounds to the said architectural material.

20 The expression “permeable material” means any
material used in construction which is capable of
allowing liquid phases of the aqueous type to penetrate
over a certain thickness, for example over at least
20 nm and in particular up to 100 pm or 50 pm, in

25 particular over at least 1 pm  to 10 pm, i.e. in
particular all the types of materials mentioned in the
preamble of the present application.

The term “impregnation” refers to the fact that
the essential part of the treatment leads not only to a

30  coating containing photocatalytic compounds and lying
only at the surface of the material, but also to an
introduction of these'compounds into the very thickness
of the material by virtue of the vector liquid phase
and of the material’s naturail porosity. Once the

35 material has been treated, in the manner detailed
beiow, tbe photocatalytic  compounds {referred to
nereinbelow as “active agents” for the sake of_bre#ity)
diffuse over a certain thickness into a superficial

zone of the material, lying flush with its surface,



- 4 - 14 JAN2t 14 this inpregnation optionally being "conpleted" by the
formation of a coating over the material, this coating preferentially
being thin or even discontinuous (or non-existent). 5 In general, the
concentration of active elenents in the material decreases radually as
the distance fromits outer surface intreases: a concér rJN 080igr adi ent

becones est abttiishetnmt ¢dndthen m;gﬂ@iﬁalQQHQ%l’iangat“cQ%p'l'%tEHe QNE fd ush with

the outer 10sM-fa fr the. Jmterial regnation, h}%akes
advant age of the i %?r |%n5| c poroyr%ogl ty cﬁatth& E‘gPEF?%Js o\”‘JtsheCft’fr“é]dt%d

materials, | PPHEPAGEALLY dRiawt afbbus orspeeefi chlsdopnt ifiiess] Yiodt 1S

observed thatnm@xaltbnﬁpll ing effect 15 lasts |onger when the active
conponent g di ffused &nto E!the terjial rather than when they remained on
the surface, such a di f fUEGR r‘raklﬁbethéﬁpé%\”e?tlt% beeéne a¢titteached” to

the substrat& lgA@ntRusingi ¢hag matemiagr emCe:readursabgﬁad%ll&cg)g\dl%e even

though theredigtdfcgr adgad wear, of the.pat ., the, antl -soiling effect
will endure on acc?unt of this di ffus?%n fslrdﬁgamcéari UErERtion gr%adual ly

exposing a néwatt Tatbohe, IGGI&PEY , begensms e stabhdshed bevigasi ehet 0
~maintain thehigbeat ceppeateacieofin hthameddrd aliday, aMQILdiRG the genui ne 25

formationpof sarguetage t?l?@?nate’hB?' nt of fact, it is a general
requirenent in the fiel construction rraterl al s that any treatnent

subsequent to the neht¥ adiRFeIetipResehhel etdikds shoultdgeotifr esel t in
any, or onlyitheiheast pesssie, @m@r@s@pegarg@ceﬂgo in.pacticular in

had | t | Th ds t hat
o Tve Cwr that LEDES 1Y 1s ORaRes Ol TR SRR arty iddnagty, T ore

opti on- |IIy fopetly methl ioxi elefe)ved otrhmatrpéeamtlessxmﬁg tglg@g&en oxi de

35 or tirb oxigets Thenpsef ﬁﬁéﬁdtﬁéa%kﬁvéc%‘aﬁl LREEQ & g pidyention
~concerns titapniumoxide at |east partially rystafl e ? aﬁaf%se form
which is the ¢rySE alelrllﬁ(lf ’iﬂé‘fé heh giheBs Thop remaphvod ocat atyei c

properties. SThigacqmyswaihsa bii Semiceonduchgr shbel eRgiog 19 theome

“attached” to the substrate and thus giving them

greater durability. Secondly, even though there 1is

20  gradual wear of the material, the anti-soiling effect

will endure on account of this diffusion, the wearing

action gradually exposing a new active zone. Finally,

it was’' found to be easier to maintain the wvisual

appearance of the material by avoiding the genuine

25 formation of a surface coat. In point of fact, it is a

general requirement in the field of construction

materials that any treatment subsequent to the

manufacture of these materials should not result in

any, or only the least possible, change in appearance,

30 in particular in shade, colour intensity, gloss or matt
appearance,

The compounds that are “active” with respect tc
photocatalysis are preferably made of optionally doped
metal oxide(s), for example zinc oxide, tungsten oxide

35 or tin oxide. The preferred example according to the
invention concerns titanium oxide at least partially
crystallized in anatase form, which is the crystalline
phase which gives TiO, its photocatalytic properties.

They may also be semi-conductors belenging to the



- 5- 141 AN 2404 sulphide famly, also at |east partially crystallized,
such as zinc sul phide or boron sulphide. (In the text hereinbelow, for
greater sinplicity, nmention will be rmade rather of titanium oxide, it

bei ng understood that 5 the indications given are just as valid for the
other semi-conductor materials nentioned above). Thesel lacthiN/@Ml4conpounds
of the Ti O t3pkorde fahidy, agésoslay Usedti patbeaioym-ofspariiades wth an
aver-age di ameieth n : r n in_10 particular

bet ween 20 n andogso %rrr]lér?ﬁglsﬁeﬂ?%r giéglggspoq' _rsjea(fig]rhal%}ey ll;l(éi“ngt n %614 oi dal
suspensi on i ME I GELY pHade, 9790 Pk t FETP BYcidy .esmemtial | yidgueeus phase.
In this way,maddee ragheegafi ontofidMeAakt i Ghesei Mpi chayoil g appreci ably
-reduce their ofd i GARY..¢;$,3VQided as much 15 as ﬁg?’Si ble. It is thus

easi er to disperse them —honogeneoasFPy 18vér 2PhdaafediP4l thrhiqdtdedvoi di ng
any change Nt §cappehpanteteriiad saghetiomeprainnteor. i s an i nport ant

characteristic of thenbsyenhtenves t chipdh&i£r @bl ¥no2Q ;80! uble/ di %pe_rl_ﬁi bl e
" conpounds. e

in.an essenti %Ivla%tagugou]zyphasg, Just like the "active

choice. of water (rn the’ ndfd it1]3'7, % ShaPp T akdlmt safhnisci bl e

or gani ¢ sol véesagay dbenateledyf i sotpandrie Wiam Y 50advwartrag@ousmw ih regard
to the maberigalksit01be Z2dfeal esly SPechhi cad Iy, 118,95t AtS, ..
availability ang i tf absenge .of cont amhnan(fds nE’fln{r’e %@?ﬁe adj\?arﬁtlé:égbus when
it is a matt&FSEPTERIHgPRLNEN 1 ISR ERBurtusFss lon irheaf AHGEY f or
~manuf act uri nghke, archigaettivnabr ot efsisaht (411 eSagsbabs) pRAGe di kgctly on
the buil ding+g8Qssi,te dugi tual fitting of the material (fascia
coverings), or, Sah g'r nglfé% \%if%ﬁée%?gé’?{ gfcl:lté%n?%rgtjbciles'eg“ErLFacf”ﬁﬁiSperati on,
for exanpl e PRPFRBiZDhYt exediefe Elogvow ag f Ferdsui| di hgavoildved aghesiion pronot or
i's preferabl yschpsesisr:. 35tas 10 hgushesieadd y compatdpl.e W th hoth the

"active" coggrgg(?gé? and t he arckkid_tgect uEaI. terial, I1n order as best as
e

possible to ensu ‘e Honbyeneod¥ di"&tFibiiti o aRd PETFEAENt 2PY xi ng of

t he conpound§h&ege hen nitsersicpkearaffoedo this, it is chosen in particular
such chat it is The adhesion promotor is an important

characteristic of the invention: it is preferably

20  soluble/dispersible in an essentially aquecus phase,

just like the “active” compounds. The choice of water

{in the majority, although small amounts of miscible

organic solvents may be  added) is particularly

advantageous with regard to the materials to be

25 treated: specifically, its cost, its avallabkility and

its absence of contaminants are very advantageous when

it is a matter of using it in a large amount both in

the factory for manufacturing the architectural

material (tiles, slabs) and directly on the building

30  site during the actual fitting of the material {(fascia

coverings), or, alternatively, after a cleaning or

resurfacing operation, for example in the context of
renovating buildings.

The adhesion promotor is preferably chosen so

35 as to be chemically compatible with both ths “active”

compounds and the architectural material, ir order as

best as possible to ensure the homogeneous distribution

and permanent fixing of the compounds to the material.

To do this, it is chosen in particular such rhat it is



- 6 - 14 JAN 2004 capable, once sprayed onto the material, of becom ng

fi xed. thereon by curing, brought about by a chem cal and/or physical
change depending on its nature, This change can take place in a
relatively short Lime after 5 sprayi ng .or nore gradually, without it being
necessary to bring about this curing by a specific trea'i riffethngm as
heat i ng. Spec,claﬁaf?égl'yoqcﬁ pEAYEH Antd the meteataknt ofakesdpliage on the

work site, duiixed tthEEreloayIU’yg @Erlﬁfgr]OV@éd tOfal:%Qﬂ,StEth' W JpLghials, it
is 10 irrport%%/ggatpﬁlyg ment sc? | d.be as sinple as possi Ble to
carry out (besides t tch 509 r RN R & a’r"sS N8y CHEE - b&hdbl e to
wi t hst and paFFPBlPaFantﬁéh@nﬁm@a in Tmlsemmuewyemmheﬁm@alafaad/or
physi cal 5chapgay1@@ sggpggyée ]}Qd&c_ﬁq myj t ms I

i B apttoud PR il ?I i r‘ﬁ? Saf\‘jpe and/ or

advant ageousl.y Bg botnata ion, .areaction o cros
a hydrolysis. A cﬁaﬁ PV PHsiCCAr PPy BE AegPdel B ¢ ddleeseente surh i s
advant ageous@for ftemtsnghemﬁmlca.cfcmaetg; onint o peake duhem essent ikglly

i nsol ubl e i ntagaepus: Phages | 20 par ticul over. a w de pH rapge (2-3).
This is because, without an aﬂc}ﬁem on pr o%ot‘ggr’r t hé *®ac ti“{/ré‘ gcoﬁggnents in

“particul ate fO¥HHoChot SRANAEECT 00 beEBREL F P ranm te mie suer vt r api dl y
washed off, fapoesanpl ehby raenvatermenthesicolier ofe t Bg adhesion, pronot or

-|sthusf|rsg,y sijc i ol bIe/dl ersible in allqwdphase
like the "allé’ct|;:’/lekg]5e L8 %aEEY t%(l)l%becgr%dteﬁo ght3F i %}é‘iﬂt aRBrtas’oci at ed

“with them I\i&‘?("ie‘-’ltarks ad‘ﬁém BAt prasmoEd e peemanerftdtanki xearthemsp the

substrate bytmedtinghtas aTI’ﬁ's”@@fon%@ﬂegﬁ.Tsrb’rﬂem@@af‘c éi'%r %hg,gfcgyrl ng. If
it 30 remai ngd rlaeyvvater-soluble etrlc rai nwat er
ckly

“woul d very qU| ent'r at FPIHES c{:?v Gi]ecoﬁfiBh%ﬁfs a&mosé’ﬁieﬁfﬁe nedrerial . It
“is al solPnpotduaittageiraslvhebadhesi ecarppoabsoion once cuéeshishoudd itsel f

~as best as possidligmnghst and talgg g}feé:t N dr§§ phot ocat a&j tic de radatl on
i nduced by its close cont act ﬁ active? corrponeﬁ %evcé

fanmilies of oS LEPENBEBrP ““arf’e Coéd\?éﬁ?aeéous It is possible to sel ect
only c:ie type off It7is 2dvIMDLZHIE for this chemical conversion

to make them essentially insoluble in agueous phase, in

20 particular over a wide pH range (2-3). This is because,

without an adhesion promotor, the “active” components

in particulate form do not manage to become fixed and

are very rapidly washed off, for example by rainwater.

The role of the adhesion promotor is thus, firstly,

25 since it is soluble/dispersible in a liquid phase 1like

the “active” compounds, to become thoroughly mixed and

associated with them. Next, the adhesion promotor

permanently fixes them to the substrate by acting as a

binder and matrix, on account of its curing., If it

30  remained very water-soluble, the simple trickling of

rainwater would very guickly entrain the active

components out of the material. It is alsc important

that the adhesion promotor, once cured, should itself

as  best as possible withstand the effect of

35 photocatalytic degradation induced by its close contact
with the “active” components.

Several families of adhesion promctor are

advantageous. It is possible to select only cne type of



adhesi on pronotor or to conbine several of them in one or nore liquid

di spersions. Afirst famly is that of organonetallic conpounds, in
particul ar tetraal koxides of the form 5 MOR)4, with Mbeing a netal such
as Ti or Zr and R being a carbon-based ,;adl cal such as a l.i near or
branched al kyl, which are all identical or different, 9 Pa041 ar
cont ai ni ng f rafhes iy & romonent p@ntmqorti@nar&@erelralpaft tlceeth,arlzofoﬁé tani um

or zirconi umdf retd qﬁt@_@@ des érgjg—gr{@propom de. They may al so be
trial koxi des of the tApf ( w th Rand R being identical or
different radicals stch &€ he Fﬁ‘d ¥al ¢ d&Befi bed aBsvenometadlical so be a

“metal hal i de,c9mpPoysaisti ciuh apaxtékbhdat decestah lasxTdéd 4 o5 Ahé thase
conmpounds sar e frghl v WRYEr gf y@ QLge andoc it é&c%hgg Ry ef era%rem i”hntp‘r?re?rer for

themto remain,. stable until are used, to“combine t

liquid phase SR af | BAEPORTRAGMk| dEPhG2L ageity seabi ki zetnedor cexanpl e
such as a P- dideetchrd, #101y120 vinighance agat yﬂdﬁﬁh@é@ (o?r %Jpﬁﬂﬂr@%%d' one),

- benzoy! acet;gne, 4 I edi on opr.o acetyl acetone,
acetic acid, -di gpt t%ﬁ%ng%ngéggawn%% nds. el% tq héescgl t SIHPENTRY S§ch as
et hyl ene gl y&?ldeor 1fet r RBEEYFelRT gl yodol . t25athee t hese metmadondempounds

Pavg Peegospr‘c&y:edbuﬁakodé he?ﬁ'&ttiﬁ’d@prbgohfdgr?dt{?é)}yr@(ﬂr%ltl%%egbpt hﬁy al |
end to degr ensation/ cross o, forma network wit

net al - oxyggn%%gﬁgxo\%kg gs g %gPFI bgl gbﬁg g &f f #Rft § wideA"ghe acti ve
conponent s 369pAtinpelf @lrm @ f fegtealt. opdddeapar tswihesasuehe agaBiGalsand

~which is wateestrspbabl@ovh. seqong.§ amily 'ﬁetQagﬁ%f'} o, al koxi des
- (silanes), for gx rrgl e of general fornula S ‘and”R  havi ng

the same typBebFirititd qrﬁdﬁhé“0§5a%a7§eclef the first famly It was
found tolbe advant agebusthase @mmpnenaa aaehesyion, pyl9sael et BRI I st

I AR adheened AT O! ik apeonty el s, m e
table until they are used, to combine them in their
liquid phase with at least one chelating
agent/stabilizer, for example such as a P-diketone, for

20  instance acetylacetone (2,4-pentanedione)}, benzoyl
acetone (l-phenyl-1,3-butanedione), diisopropyl acetyl
acetone, acetic acid, diethanolamine or compounds of
the glycol family such as ethylene glycol or
tetraoctylene glycol.

25 Once these metal <¢ompounds have been sprayed
onto the material to be gradually hydrolysed, they all
tend to degrade by condensation/crosslinking toc form a
network with metal-oxygen bonds which has a
particularly high affinity with the active components

30 in the form of metal oxide particles such as TiQO,, and
which is water-insoluble.

A second family is that of silicon alkoxides
(silanes), for example of general formula S5i(0OR);3R
with R and R’ having the same type of radical as in the

35 case of the first family.

It was found to be advantageous to combine an
adhesion promotor of the first family with an adhesion

promotor of the second, in view of the similarity of



~conpatibility. Athird famly of adhesion pronoter is the famly of

al kali metal and/or al kaline-earth netal 5 silicates or alum no
silicates, such as sodium potassiumor lithiumsilicate. This type of
conpound, which is of mneral type, also cures by nmeans of a reaction of
- pol ycondensat i on crosslinking type | eading to the fornmafilord ¥ 2804ni ner al
network with $i¥i¥con 10eanbigésybbabiaviawn ch i snavat er thesel ubl ecanad
chem cally siompkaibi@igychitectural materials such as tiles, nost
particularly terracogtathAqfogrth fam | y of adhesion pronotor is that of
pol ysi | oxanes, whi ch™are si9 i EBHtontdi nPABE Etfho@i@Eotes |i%ke tékl i cat es
but are alred@pitsn acholalierliic freral Tredforgr adual i GaéNGH S r2tl@act i on

which cansbeslijkeneds tera anesshbnkisng;ef.the p rs_in gquestion. They
can be in the form of sirl oxane m crosémlj Sil;%%s orghémran' xtur eS%dd"Pmsi | ane('s)

and si | oxanefSy2°%0" ¢ °F s 14EBhUPh &L L ARt ehof k&S ot Yphe ofy pomgbounddhesi on
pronot or canvbéchade fobmmanengl verpeyardled Biasigys naigh smy be of the

type such as bydeolysabl C unds,__si.l i con-cont ai.ni ng conpounds
or  Organosi [T con corrpouﬁaégg{jﬂé%% %&i-c‘:r@rssnéﬁk%?yﬁé??c 15698 8P m

dependi ng intBartt}Wecuf%ﬁme!ﬁwi‘%rheofyBe wifneratleriaiwork wothe stinéabed and on

“the typel®f agyjee bonpspenhsch Theysaallr-have:tbe. cqauon f.eat.use, of being
capabl e, b, ‘s?ﬁf‘ijérkaltguéj: i’tOft creati n% a gﬂtri X_whi ch traps and  fixes
the photocatal yt1C particles 1o the SPCHFEALE urdfP38Smiieffal ™8he curing
- bei ng abl et BA¥ak& irdoe tRirrhogttaany treat ment subsequent to the spraying

operation, and "staf tAddd'thSicaRk § ANEPUSINe W %ﬁ@gggpggaggg]@l of the
| i qui d phase C():Pos n.to make the dispersigns, ichi's” genérally mainly

water. 35 Two VA&t 4re bfESr SgALAPACFOReiningpl epsaeatEon of the
treat nert® prbeksssilheaey bnt whiechalhendli sper si omsL@he-iSPrayed. onto the

material to rhe t rgateds éurg9$4isTger%gcrts.tonv%%ii%gt C:cé;\onigi sﬁls (ieé\egprayi ng
onto the architectural nmateriaf a single dLlsperS|on A Fq td

Lo a crosslinking of the polymers in gquestion. They can

be in the form of siloxane microemulsions or a mixture

of silane{s) and siloxéne(s).

290 It is seen that the choice of the type of
adhesion promotor can be made from ariong very varied
materials which may be of the type such as hvdrolysakle
metal .compounds, silicon-containing compounds or
organosilicon compounds, in polymeric or non-polymeric

25> form, depending in particular on the type of material
to be treated and on the type of active components .
They all have the common feature of being capable, by
gradual curing, of creating a matrix which traps and
fixes the photocatalytic particles to the architectural

30 material, the curing being able to take place without
any treatment subsequent to the spraying operation, and
“starting” simultaneously with the evaporation of the
liquid phase chosen to make the dispersionsg, which 1is
generally mainly water.

35 Two variants are possible regarding the
implementation of the treatment process: the way in
which the dispersions are spraved onto the material te
be treated. |



phase, conprising both the photocatal ytic "active" conpounds and the
adhesion pronotor(s). 5 This variant has the. advantage of sinplicity, by
using only one product, a single liquid dispersion mnimzing any risk of
operator error. On the other hand, the glispersion may lPrJ‘N‘P?BM be nore
conplex to forrmulate in order to ensure the conpatibiljty of the 10
active’ conponents and Tie fa8REsVoFL 3o MATGES ESwi £ hSBF 2Y 5% HETR attq'leon.

Addi tives all oamtatiaklce udhspeitieanalt a beingbt adhederbivn odecasiongld vy,

dependi ng on the case, with .a s [ o] : Whi € RY)-HOrove to
by T nsur § o1 a2 b daifia VB T e, B BREKAOPEL I el bl O

this constrai riemrounglsnshdt the radhssi@ns @FRMAFCT i )spersions in liquid
phases, on& or nore ofpihe vaGhisRer Hla@N:heoHditatitRgeacis veimanparmnt s and
one or nore qgthers. containing the adhesion t -.an | .S, 4
plurality of |5_’sp"é‘°‘rlsr'lgon%najtyan°'ge§ %%‘? ayed salprrfj tgng;o%sﬂmaor?ig eq%é'ﬁotqﬁ ally
onto the matemiaiirdgibg targat Bk TRE CPPESEPRemIION -t P GRRi &fthSkhich is

gartiCU! arly Wn@if,_erﬁr@h&ﬁﬁé:fﬁi%n inye pidvd 4 age, mgﬂesilﬂbg&s'ﬂ.ﬁﬂ &9
i spersion contalning the actjive conponents.,suc 5. rticles,
and, in a, se &ﬂ‘ugtagﬁe,mi r?‘éiSFaﬁ%?“as“%&i s%&gr sﬁogl%%(%&r?i’tlgfgyng%tﬁ adhesi on
pronot or Wi clratiive wpoasnasf iandt ihhe widhieyiesparenadorise pertthicddtes

al ready houseddifehR8t POK S iR s"BligbliaktaBet Weesbd 1A dnlo £ oS Rleayi NS,
it is prefera%e to Iea%e an a%n%gogn%]rﬁ_f tldrre BQ,whlch is sufficient for the
material to dPPTErnads £t oc ¥al IFBPPILRY (e Wt G258 tHEDti r st

di spersion ta hakelfvdpdieat edye Ipadicigiedyavhben smavt psogewod:pr&etice to
adj ust the angputs9L;bh@uid sprayed so as not to have any 35 liquid
trickling on the materjal, but rather conplete inpregnation

|1
di stribut®d over the BHtir&eSoR? ac¥3TH8nt he™Alt2ri &F, Pﬂéséﬁﬁ%nt t8ependi ng
on the | evel oferpemseahisi tynofrdie. nattercedsists0-inldislAN 2@04ral

pdvant ageous| iy shhr L Pogo N lenadyiiat odlled MIAANALL O Ble R MRLET1 2l
with the dispers on%s‘f of Tup't 0 %m. I n partlcullrar of up to 100 pm or
200 pm dispersions containing active components and one or
more others containing the adhesion promotors, and this
20 plurality of dispersions can be sprayed simultaneously
or sequentially onto the material to be treated. The
embodiment of this variant which 1is particularly
preferred -consists, in a first stage, Lin spraying a
dispersion containing the active components such as
25 Ti0; particles, and, in a second stage, in spraying a
dispersion containing the adhesion promotor which will
act as a fixative with respect Lo the particles already
housed in the pores of the material. Between the iIwo
sprayings, it is preferable to leave an amount of time
30 which is sufficient for the material to dry (i.e. for a
substantial part of the water of the first dispersion
to have evaporated).
In both variants, it is good practice to adjust
the amount of liquid sprayed so as not £o have any
35 liquid trickiing on the material, but rather complete
impregnation well distributed over the entire surface
of the material, the amount depending on the level of

permeability of the material.



| is sufficient to obtain an appreciable anti-soiling S effect. This depth
of inpregnation corresponds to the depth of penetration of the active
conponents into the nmaterial, once they have been pernmanently fixed after

drying and curing of the adhesion pro or. One advant ag S
i npl emrentation of the process 10 according to the |3v§ jggrm%nsi sts in

preparing and packaﬁ@ﬁ@nﬁ@wsslpfermm(s)m ncbhguddrphasehin an
concentr at ed itn@taynbheokli §petré onst Hei o mgmt@rge a@fjé%rwfgn)i%q ] Jyst bef ore

use. This is r.ticul arl recommended when construction material s

are treated ag0%§ Ita%gy MGt elpa¥8r53r‘:‘b|]@r]? R t4Rei v ridHovat iven 2819 arwor k

site, in ordég tw%fﬂmld?rtthetstoxkagenofam oiptediibute  and -tdausg shal ky

- di sper si ops am@é@f tenak!l ewpthe ¢ 1y lﬁ?r%% E%ﬁ C%E'lrgSted as, a ggnc“ on of
t

the materi al tg)e treat ed using s di zéd Eonéen 2d"@i &B&rsi ons.
20 Speci fi caFF? £ BPEPEFTIAT in U st vey e‘alﬂspbtn@ntase‘htm nhwehi ch case
t he user use@athemﬂspenseonhep hhee beem @)@Qbﬁbqgﬂtlpr f2Re@ a¢epgentrated”

di sper si on, I veto dilute appropriet.ely. The
i mpor t ant aspect | s to %S(\e/lélgsﬁlkt aE?e USRS PP f“8§§ 25 the
"ready-to-spray" di SP¥ sIrditagsopentimpAedeabavisn i of pahisl pmbaESto

stabil iz thecadhiast ofo plt@@tﬁfventtlibnahﬁﬁlsqgtt'sorhm | %ré@alsf ILLge the

active conpo IIO|daI sus si on, is preferable to add
sui tabl e addl?fg?}%/e%qu t e © 30 %8R 5?%&6 H’l”par]tllci’:]&Fiar Bragni cieonmpound: -

such as P-dfR&EgHetegcifgsmar tbaséssp@)r&mrtsr dleitnfgeidi 1pHedf @hd/bnSt ance

acetic acid ®mixdut rj@tamb@,foggl yggé boxy}hpg esl Stahi | | etlcsygpl as
conpounds of é@em%éy 0) famé%_) onpounds “know as being coqul ng
agents, for |ns ed3aihgny é’s?‘trf”tctll%”tﬁﬁéekh@km rat ¥ iketdnes are

capabl e 1%of etbi kirgi dgiidn @nmdluexn@ortmecirrgaﬂ@rrmxaadﬂdnc soMoupgsy of the

type M (OR @itcg i a er esl a tors. - 11 -
141 AN200 Si i | ar Qﬁn zf‘@%%r tggflq’gtlgsrté%e éc/tgoﬁg't?e T hﬁw B Wef t he

col | oi dal di Bhot8Ear &l g1s @nddt itel éélO@ ytel ddentivat i ves and
aci ds have &c be adjusted as a function of the material to be

treated using standardized concentrated dispersions.
20 Specifically, the dispersion can be sold “ready-to-

use”, in which case the user uses the dispersion in the

form provided, or as a “concentrated” dispersion, which

the user will have to dilute appropriar ~ely. The

lmportant aspect is to have suitable concentrations in
25 the “ready-to-spray” dispersions.

As mentioned above, in particular to stabilize
the adhesion promotor, but also optionally to stabilize
the active components as a colloidal suspension, it 1s
preferable to add suitable additives to the

30 dispersions, in particular organic compound:s such as
p-diketones, acids or bases to control their pH, for
instance acetic acid or nitric acid, polycarboxylates,
stabilizers such as compounds of the glycol family or
compounds known as being coupling agents, for instance

35 silanes.

It 1s thus known that [-diketones are capable
of stabilizing in complex form organometallic compounds
of the type M{OR), or MR’ (OR); which can serve as

adhesicn promotors,



favourabl e stabilizing effect with respect to sone of 5 the adhesion
-pronotors and/or sone of the active conpounds of the invention. The
concentrations of active conpounds and of adhesion pronotors in the

di spersions are adjusted appropriately. By conventign |ids
contents 10 indicated in the present "tékt-are those g‘fltt Eﬁ ﬁﬁédy-

to-spray" di spersionsimhtkbdped gbby@ar%kﬂgttalgl S ,a et dd%acbli%torgafry to

sel ect the soldss 169nt.ent. af persions as a characteristic, this
sol i ds content bel ng %e;tggr e{%i’rlel\%?da Sp%?thoé} By BIRAEATA%Tedtivent of 15
r

the order of PEGGEC!E Xsiod ad%ﬁﬁld’aﬁgvtee staaridar @ idF- TBAvO11 .5

Preferably, tihewosokbds @mabemtzgﬂgtéﬁe@& SREESI POS, &&frﬁépgnd' ng to the
NSt nore

phot ocat akytige CQ not, nore than 30% in particu
than 20% 15% or gyggggfc?i p‘? T RY gflg?%sts‘ém%%(’frhet”z—’o pradfieer ed range
is, for exanﬁPé‘PoPt‘éﬁt abothe linviegtiem. Simil arI y, the solids content of

the "ready-to- SprayThQI&BSE§hE&E%ﬁBH%rQ%PO tgotgguﬁtheSI M

pronot or (s) a gg%erabl uste to a va ore n°20% or not
more than 15% of > ot n%’t%ct 4 16% 25%r ‘%@Peéﬁaopﬁ PR | @lSﬂIJ@ZIStefi at | east

0.2% for exaﬁBFePrbeeW\Jaen BR5%and:n2%onAs has b%%lll%l%en AhQvge st he

materi all®aniheicieeat ed wd hy A single . di spersian, Et aining all the
conmpounds, o[ wWith sevgr al dispersions, in part el onéeéeﬁtal ni ng
S

“the active corrp?)%%‘?‘n’f hEPHOIREr MeYrcarAi iPovke Adhesi obh s oMt Or .
“Thr oughout the q@rsesmatrypattcentselébe ttefem séisper ebalent haui dype

under st ood ag; fpan g, any pred y Li. i ui phase whi ch cont ai ns
solid and/or J|-] qui d conp ounds lséétbe 57 Ss udpkitsi ofopsert d
particles) ofSiM d?esapsé’rrseldoﬁn af 5?10@17(%@1@1%1 kgolal diedal tdespﬁéﬁtodili; or which

create lémulshonsrosr weEchoare, SQbebkbﬁﬁﬂeoécgé;?éﬂt@’e@'o Jhus,, for
d3hcern a

exanpl e, for ose of the i nvention di spetr sion can
liquid phaseNiglﬁBpO?:b;llqng %ﬁ ralby, eJANOZL(}Glﬂ t REnhehesi oh prlonot or

which is ful SﬁRﬁgﬁygn@ed pprgh@pomdxng(i to = the photocatalytic
compounds is not more than 30%, in particular not more

than 20%, 15% or 10%, and preferably at least 0.5%. The
20 preferred range is, for example, from about 1% to 5%.

Similarly, the solids content of the “ready-to-
spray” dispersions corresponding to the adhesion
promotor (s) is preferably adjusted to a value of not
more than 20% or not more than.15% or not more than 10%

25 or 5%, and in particular of at least 0.2%, for example
between 0.25% and 2%.

As has been seen above, the material can be
treated with a single dispersion containing all the
compounds, or with several dispersions, in particular

30  one containing the active components and another
containing the adhesion promotor. Throughout  the
present patent, the term “dispersion” should be
understood as meaning any predominantly liguid phase
which contains solid and/or liquid compounds which may

35 be in suspension (solid particles) or in dispersion,
for example a colloidal dispersion, or which create
emulsicns or which are solubilized or dissol?ed. Thus,
for example, for the purposes of the invention, a

dispersion can concern a liquid phase comprising only



These solids contents selections result froman optinmm conpromn se

. between various criteria to be 5 respected. Specifically, the
concentration of active conpounds should be sufficient to obtain the
desired functionality; however, too high a concentration is not free of
~drawbacks, in particular as regards the; appearance o{ ‘rtgﬂ rial. Thus,
“if too large t i.tani um oxi.de particles ar ) ed and/ or
if they aggr tq{éét é&on t%hg f?ioﬁiltotttggt ara Rr’rﬁtserIiuérl,Y tHepolveAd iro thisi ten it
and nake it rqé’lﬁll'ossy, which is not considered as generally desirable.

The sel ection of theThaghess DIUPr MLkt 2kesci unt the anmount of
15 active conpeupds t?O e fixed. 1t is Seen ;%a?&gs ?fgﬁcsﬁ‘(jrl Oflzropr 8M1 to 10,
in particular from3 to 5 Betinedls HED t KBTS F dsCY{Hcthive. teonmpeunds
‘relative o FREPAARRI} orfPesridraoadly, | $hdestsaddra rdtn ogenst alacttihe

paranet ers oktohlpeseddi spetsions L0-4 e .anount s. sprayed are preferably
sel ected such, t :%ntgf amunt of "solr&?g%ltenater?%fa nesé‘é%t i85y t'he
"active" conpounds® it t¥e d§Fon L PP obdloras, camentopttiionaliby nak| t he

ot her additi Vesy epf ectlFuebycii xedin bypdsha canahi t gt uralpater ial i s not
more than 10aghddr22-ands fpg € | e, ,at Jeast 0.5 g/n2, preferably
between ; 1 g/ n and 8 g/,rﬁz, é}%régg}géga\%\ithﬁi‘hsé t Whf oF ¥ objEEEI ven of

anti - soi 11 ng*PeVFbor e t40ANR L gxafel ARAThiket | @ne obprehangenaloappear ance

associ ated wifhthhe Brygabgeté. onTRES iaSclitLheQreti @Qkér?pﬂ?unkhgﬁl cul at ed
[ of’ the

as a functiop, 39 nt _qof dj spersion sprayed and t
concentration of,%%r?ypﬁt}ﬁcﬁ gqgoﬁggrﬁiafﬁ% Yhé'9hR &iasSy /i Hhieheldi sper si on(s)

sprayed (aft‘é‘?n%l\ijﬁf(ﬁdataisoﬁe@ﬁr?hby Ot ierdb 1 eAs TmentsieoBed i ahoyve, tehe great
advant age ofadiesic3b pRYRSESON taikes ifhﬁcheafc@%hn%ha%het he rempval  of the.
li qui d gl@,aseac(r)gi‘}ehecoqqlls ersions and the cur.lg of the 4&dfeéSron™
promotor(s) after spraying ormo ¥he i&fer it +caArarakie1pl axerdnianbi ent
at nospher e, ®pdmdmariedesily, inlpardichI3AN 24Q Wi thowt g.pHsistygat ment
such as a healo tseatd®nt;being ccg}&%%%%gryreiative to the adhesion
promotor) is desirable.
In general, the parameters of these dispersions
20 and the amounts sprayed are preferably selected such
that the amount of “solid” material (essentially the
“tactive” compounds and the adhesion prometors, and
optionally all the other additives} effectively fixed
by the architectural material is not more than 10 g/m*
25 and, for example, at least 0.5 g/m?, preferably between
1 g/m* and 8 g/m?, here also with the twofold obiective
of anti-soiling performance quality and minimization of
change of appearance associated with the treatment.
This is a “theoretical” amount calculated as a function
30 of the amount of dispersion sprayed and of the
concentration of compounds concerning the invention in
the dispersion(s) sprayed (after evaporaticn of the
water) ,
As mentioned above, one great advantage of the
35  invention lies in the fact that the removal of the
liquid phase of the dispersions and the curing of the
adhesion promotor(s) after spraying onto the material

can take place in ambient atmosphere, spentanecusly,



In general, fromabout 100 ml to 10 litres of dispersion are sprayed per
.n2 of material to be 5 treated. A subject of the invention is al SO t he
. di:spersions thenselves, in particular those conbining the "active"

conpounds and t he adhesion pronotor(s) in the sane I|qU| w with a
solids content of all 10 these conpoungs 4n the "ready tho Z@ﬁ’

di spersi ons gemgral Ly ggtb@{. %.and_25% _in particular between 1%
and 5% about 50%to 80% of these ng:olgld 3"d “Rohsi s?'f g T HE CedtPve”

conpounds and®&66885%0% to 50% of these solids consisting of the adhesion
15 promotor (s) . A Subgeatraf, tIiiec:ulnm»ﬂé‘fii;vtOmobsmlall 88 the;jarghi tectural
mat eri al desgisbed ove . once. Lreaf ving the ant|-50|llng
canti fungaJ{) and/sgr Sll)ggt e%féc)l d%fraﬁ'ropelpt Fesmby ‘?ﬁp ?dn €8 aPehi ckness
20 in particUFSRE8f-up to 400 pm in particular of up to about 100 pm
and preferably of atal eaabjg@t NMp¢W tRe pﬁ]g{,@g@i@r{ ytig ng&gg) oxj,de or

sul phi de parhkg%g%mn n‘ghn J\_Nlth one or npre "fixatives” deriver.! from
the curing o bUhds CRATER! W t e BARLEFBMADr bhefer Sombiaésar i bed
above and opr@naEFylm’fhcmmdsrrmrei tacédladneeﬁonA@rmatbemeﬂ above t he
depth of i npergnatinan 1 QfuittheNBderi @l vifepends ; A9 gL %' n oun fr of

par anet cluding the porosity of the mater wetler 5

. pOr oSi t?’rocszan E%S%ef?‘%@(?“élééorél?ng“i% dfieﬁfiér%ﬁ‘ts&i?d}t er ida.saRdssans be

- nmeasured by défféezkiit afet hedscetnelalivadmygeass,Criitker bggthgumg di anet er
~of the poregetideparii gylarssof op pore c,v\,hl h_are- n

accessi ble to inpregnati oh 5'I%o %g\;og‘lta %(gbn g% %Pmtl gt%r%eersfif ‘g'ﬁgnl t ude,
it is generaffy° Wetledthe ha@c‘%h‘ée botEwdundshengoatings Heveta di amet er

whi ch can r3omge if)fOWtaeE@W E6D8dof BBROIBIAIF (O ONELOr Bg4fEW 5y
- mi i netyses, 2’\%‘.&% be neasured, for exanple, by the known nercury
" porosity metEr)'u or tiles, the dianmeter -14- 14JAN2004 is from about 15

" nanoneters to 15 pm# Conddriercd slagbs wre pawieng ishiones haviesa pare di aneter
| whi ch is essefdHiadddtural material described. above once treated,

i.e. having the anti-soiling, antifungal and/or
bactericidal properties by impregnation to a thickness

20 in particular of up to 400 pum, in particular of up to
about 100 um, and preferably of at least 20 nm, with
photocatalytic metal oxide or sulphide particles,
combined with one or more “fixatives” derived from the
curing of compounds which are the adhesion promotors

25 described above and optionally with one or more
additives.

As mentioned above, the depth of impregnation
of the material depends on a certain number of
parameters, including the porosity of the material.

30 However, the porosity can be defined according  to
different criteria and can be measured by different
methods. One advantageous criterion is the diameter of
the pores, in particular of the open pores, which are
the ones accessible to impregnation. To give a non-

35 limiting order of magnitude, it is Jenerally <onsidered
that the pores in the coatings have a diameter which
can range from a few tens of nanometers to on= or a few
millimetres, which can be measured, for example, by the

known mercury porosity method. For tiles, the diameter



“identical to that of the coatings. Another criterion is the degree of
‘accessible 5 porosity of the material, which can vary widely depending
-on the material. Thus, for tiles in partlcul ar, this degree is from about
10%to 40% in partlcul ar in the regi 9n of 20%to 25% For concretes, the
porosity is neasured by 10 means of water absorption test4, JAN ¥84s

[l acuna] sta%?daéj%ﬂ“ké’@oﬂléstlé Ranome ttyss drvd IPavinngCehonesy shiwsd olcan be
-converted |ntnﬁmoigum&onsehﬁaa&|§aﬂ>d,ye @aqgrtglroghhg %Qeegsaénetriaal

1
~immersed to sg{dya d ist ried in an 6ven and
the masses of the tlc(él Egﬁé?tbe# trhee SRGtAF¥Rr drying are conpared

(standard NF-P-31 36&5’“@{ herisdvaomn ageotibedelegires & chasantar stics

of the i nﬁentpom@selﬁgrg@ff r@_m:_.t headesesi pti el oy, of fon- li.njting
i npl ement at i %5% Rl es; the fi rstpva@?&a% c%gny 15 4 n "flrrgé%t‘l ng the

material s using an aaue&f}s di¥per B BHF ddnt ai Hufy bof@r theélasti ve
corrpounds an®atkécadhesi bhipr orptres. ikn flom td’tﬁplﬁxam ety t;be mgt.erial s

required for paﬁghecglggtmmh@ ng-t e iynyention are as 25 fol |l ows:
-3 the photocatalyti oung%%gh ?g ?% 2r}Bf ‘orm of titani um oxide

“particles P at | eastg‘bﬁr 1GNP Legr ysthag | |Ppe’d’Sllhyanats ased0ormd woiyh a
di aneterl®f @mbaus o mmteas abeekpeistal ts_slg%eensmn rhgg vatgr,. 30,4 a first

adhesi on proggg% L et rabut oxi d %"T - a second adhesi on
pronotor is g 7 %%(gép(% g%/ ri %re]f h3x§/35 | 3’?\‘2 'ﬂle}?rD'S)tOHSS athiiAl as
- di spersants § sP%bFPPY%FEEd TRt mpe egrat | rhesaltutbong, Si andtS3nwer e

" thus prepar eds 8hy aini Dsisi A0 § | MBFe R Lt%eféat?rpféléc)ﬁc th(HNgB%” ar

acetyl acet on ) ol yet hyl ene gl ycol I N par of | ow
- nnlecular na%gé ggO? thg & & in ag oven and the masses of the
pro uct before and after drying are compared (standard

NF-P-31 301). .

Other advantageous details and characteristics
of the invention emerge from the description below of
non-limiting implementation examples:

20 2 the first variant consists in trzating the
materials using an aquecus dispersion containing both
the active compounds and the adhesion promotor,

-In all the examples, the materials reguired for
the treatment according to the invention are as

25 follows:

= the photocatalytic compcund used is in the
form of titanium oxide particles P at least partially
crystallized in anatase form, with a diameter of about
40 nm, as a colloidal suspension in water,

30 =» a first adhesion promotor is titanium
tetrabuteoxide (“TBT”),

2 a second adhesion promotor is
glycidoxypropyltrimethoxysilane (“glymo”),

- various additives are used: nitric acid

35 (HNO3), acetylacetone (“acac”), polyethylene glycol
{("PEG”), in particular of low molecular muss (200,
acting as dispersants or stabilizers.

¥ Two impregnation solutions S1 and g2 were
thus prepared:



10 20 added - 25 g of PEG 25 g of water containing 0.7% by volllulrlre of HNO .
3 are added to 19 g of acac and 31 g of are to give a solution "A", 80 g
~of water containing 0.08% by volunme of I-1NO then added to 10 g of

'solution solution "B1", to 44, to O a solution "B2", 0 of Ti02
particles to 20 g of solution "B2" toi&dded Z Two sol uf&' r',gk %@énd sS4

were thus prePared2514 JAN o8d, " A5 goc\;ﬂ VRaBer J;gngalg)ﬁ% 44 02 ﬁarl'(t)glgl gfs ITanZ
170 of wat ey f u 1" ogl eso'dlon-- _
partlgcl es in OSl%{n% o%pmg¥(gr a;%e 5%58& ol%t? CBF g givé <ol ution
"S2" - 25 g 0?1 E% F5VE Bf SQbR AR d‘ﬂ"HNCB are added to TBT, to give a

“sol ution "A",@86 @oofy V@ﬂaﬁawt@br{‘ﬂML w0l ane $hamadded g 10 V -
B2" t'o wat er contalning 0.7%

10 g of Tk02 t S f. solution | W g C
by g19 g gf aag%(r: gfril%iﬁ aOtd%f Egoﬁol—iﬁOB %ndsozlu%l@”or Mg &6F seiuticn "A' to
give in 170 gsodf”t\i‘oﬁﬂer E”élre give solution "S3", in 150 g of water are

give solutio®"S410 g of Tio, particles in 170 g of water are added
to 20 g of solution “Bl” to give solution “S17,

@’ - 10 g of TiO, particles in 150 g of water are added
10 to 40 g of solution “B1” to give solution “§2”.

2 Two solutions $3 and $4 were thus prepared:
® - 25 g of PEG, 25 g of water containing 0.7% by
volume of HNO3 are added to 19 g of acac and 31 g of
TBT, to give a solution “A”,

15 @ - 80 g of water containing 0.08% of HNO3 and 2.5 g of
“glymo” are then added to 10 g of soluticn “A” to give
a solution “B2”,
® - 10 g of TiO, particles in 170 g of water are added
to 20 g of solution “B2” to give solution “§3~,
20 @’ - 10 g of TiO, particles in 150 g of water are added
to 40 g of solution “B2” to give solution “§47.

The table below summarizes the formulation of
these - four solutions, with the solids content
{overall), that corresponding to TiO,, that

25 corresponding to each of the two premotors, and,
expressed as percentages by weight relative to the
aqueous phase, the various additives.

For the measurement of the TBT solids content,
it is considered that it was 100% converted into TiOz,

30 and for the measurement of the solids content of the
“glymo”, it is considered that it is 1002 converted

into Si0,.



added added The tabl e bel ow summari zes the fornul ati on of these four
solutions, with the solids content (overall), that corresponding to Ti 02,
that 25 corresponding to each of the two pronotors, and, expressed as
per cent ages by weight relative to the aqueous phase, the various

additives. For the neasurenent of the TBT_solid.,--; con ?{;t zﬁﬂ# S
considered that it was 100% converted into Ti 02, 30 and r"”W]
measur enent of the solids content ofmJeE_ﬂgl ynmo", it is considered that it

is 100% converted _into Si02. - 16 TABLE 1 1 4 JAN 2904

Sol u- Sol i dsTiRATBTGEeBEGaeac HNOS |ti.ancont ent pafti - (T O, ) (Sro=—) cles
Si 1. 351. 250./100. 260. 20. 009 szi._451.§?_200.‘§2’8.84 F§gg |avad’ | NG, |

S31. 451. 250.|10°670. 28626, 00T tS41. 357i980./26190. $20. 40/ 018 These spl uti ons
were applied_by sgraying dies 5 the nmaterfials t¢ achi ¢ve a goverage of
about from 0.3 g/n 1 o measulir ed by jweight e 10-3—grto—% of
the mi xtur e [of w.&;-tﬁ%ds HA-Fable 1 %ate Fildlad pe DidE b9 2raf bp; e
treated). Z)SA fifdt-48erids .@b tes{s.mas darried|outz ohy 40 f 3sgiizal
~coatings, consistiing,ef hydradlic ¢ ing$ .sold y_THg conmpgny Wber and
“Broutin and{conpoged; asifs Elluwn Bii. cer.gr".?]f 1Pt e% sl ¥£3 brpd:99% nest one
of sizes fi bodt:320_pmlt-45100 pAY2. gidnal atbs.{mupoct z, | miwa,| sand
fromabout 100 pmto 4 rrm) , additives and 15 pignents. Thé coafti ng
~concerned here is a ’Y‘f{ﬂéste (1; ni shi ng coating which is scratched and
“washed, dried prior to 1h&°t?estient®:? hePR} spér s ompraveng- qerayed in
the directioh®f ®alexiodsi nge iavteevamDuntcald oWengorabos,©. gk of the
conpounds cot ai gt i uhe/40 laRgesl as.Labher £YaPYY At o of Lhe vater)

of the mixture of compounds in Table 1 are fixed per m’
of material treated).

D A first series of tests was carried out on

10 fascia coatings, consisting of hydraulic coatings sold
by the company Weber and Broutin and composed, as 1s
known, of cement, fillers (fibres, limestone of sizes
from about 20 um to 100 um), granulates (quartz, mica,
sand from about 100 vm to 4 mm), additives and

15 pigments.. The coating concerned here is g3 white
finishing coating which is scratched and washed, dried
prior to the treatment: the dispersions are sprayed in
the direction of the coating, in an amount allowing
about 0.5 g/m* of the compounds contained in thé

20 dispersions (after evaporation of the water) to be
fixed.

2 A second series of tests was carried out on
concrete slabs sold by the company Stradal, under the
reference ™6512 polie”: the solutions were sprayed in

25 the direction of these slabs so as Lo fix about 0.3 ¢
of material per m?.

9 A third series of tests was carried out on
tiles sold by the company Société Tuiles Eriqueterie
Francaise under the trade name "Romanée-Canual Rouge” :

30 the solutions being sprayed such that abour 0.6 g of
material is fixed per m?.



fixed. A second series of tests was carried out on concrete slabs sold by
t he conpany Stradal, under the reference "6512 polie": the solutions were
~-,praved in 25 the direction of these slabs so as to fix about 0.3 q of
material per n2. Athird series of tests was carried out on tiles sold by
“the conpany Societe Tuiles Eciqueteriel? Frangai se undeh AN 2004de nane
"Romanee- Canal Rouge'? B t hecsml wd onmibeidig ispkaved such ihhat about. 0.6

g of  materi &acks; gggedd Rer pg 4 JAN.2004 The second vari ant
consists in trﬁat |lnﬁ > et er i éjlléger ]ﬂ‘lons il§BEr 0nSPTRYIRY By

spraying a SOrUti8 c&ﬁf‘éﬁhf‘h@gthéhﬁrl 0Zifart pekescbat o bheo material, and
then by sprayiengraasecend ensh abyll Bprd fend Adhesin chrPr”th?%ﬁ )t]h this
i

second spsayi;Q g anount of tine after t rst which
is sufficient g?%r%? he (r%%{nge)lrc?g )tj ghﬁbstsﬁﬁﬂ‘ﬁllﬁpﬁlay%‘% e "Bouch. The

second di spef8Ffbhee hdt agk sameurtheof {1 et iafitareltat e rs@ tWwhechi 02

~particles al seéflyciddk | féF Oeie el tMiQ 1and, iyt Q; f etagrtghh%ect ural material.
A series of tgsts, Was cagél ed out ond the sl abs descri oVe using a
first solution 35 0F pat 15 %es IAPPEr Bt et | of"of B, 28b6i n wat er

“and then twofiypekvef S@l@ltlm cbat aithieng Ttilve aghesiones 15aQE@HQ% or: -
ei ther a ol vt BoyShed thtia)eai,gr %933 @he %Jc%%%tﬂ}%gén‘?é?#%'t n sold by

Wacker under the narﬁ " SIVK a solution * formof a
solution 20 based O ‘\l}vats€r”§8l Lfbff etﬁﬁﬁﬁnl‘%ﬁl t¢ammiasm bact ate sabt. The

so: UEI on Sgaﬁbatzmr dyedr sioeds abo\rbea\nelaégq aO}c fﬂB&@rls%hu/E%%nn%g, B&?at /e?ﬁz ;l'he
sol uti ons ngﬁrtacr y as.to .leav an g or
S6 (S6-1 and 3 alndl%S 5% g@g%ﬁﬁegﬁaabl%n gPEﬂ%%Pﬁs@“ (%8 €L and
S6'-2) . Thet Héer’tl"ééoowit%gr atdlortioh <cooithingnpythphatipeatat ysis for
all these treairedtoraterials were tested in the foll ow ng way:

> either a solution S6 in the form of a
siloxane microemulsion sold by Wacker under the name
“SMK 2100”,

> or a solution S6’ in the form of a solution

20  based on water-soluble ammonium titanium lactate salt.

The solution S5 is sprayed so as to leave 2 g

of material per m®

treated.

'The solutions S6 and S6’ are sprayed so as to

leave 0.3 g/m® and 0.6 g/m® for S6 (S6-1 and 36-2), and
25 0.2 g/m® and 0.6 g/m? for $6’ (S6’-1 and S6’-2) .

The properties of degradation of soiling by
photocatalysis for all these treated materials were
tested in the following way:

- the measurement of the photocatalytic

30 activity of a material consists in depesiting a model
soiling and assaying its disappearance in the course of
an irradiation with ultraviolet rays. 3Since the -
materials treated here are opaque, the optical
measurement selected is colorimetry. The model soiling

35 is a black organic ink,

= the procedure is as follows: the ink used is
Pébéo 8050 photographic retouching ink. After dilution
to 20% in water, the ink 1is sprayad onto the szample

using a compressed-air gun. A Minolta CR-20C



4 the neasurenent of the photocatalytic 30 activity of a materi al
consists in depositing a nodel soiling and assaying its di sappearance in
the course of an irradiation with ultraviolet rays- Since the materials
treated here are opaque, the optical neasurenment selected is colorinetry.
. The rodel soiling 35 is a black organiig i-nk, 4 the prodeljuliNizglas

follows: the ¢blkrisgadd S;s Pgh 5 graphi c retouching ink. After
i ts pecd Egi geggg%)e&%%ntc&lio:uﬁe Sanpfe Pusing a

dilution to @}ggmp wat er, the in|
conpr essed-ai r guf- - A Mhdth &t BR-YTces1 g -chen® W2GGAe £ cobount neter is
Change i L ot about B0 AL a AT Car ey o o fner O RLBOEED
o i : . S, . I

‘exposed 1o ;ﬂ%/ in a |light box %honprkios}ﬁ ngcyoglp%ﬁﬁlf‘gs &168- 5iper f 6k fance
“tubes, gefler %ﬁf&’ra‘aaage '9tb% ~, gENRrANENg var idideonoifn L wan%a fumetion of
tine, avel-agedietérn IArTeBSUs Y PEhAE Son | S5t RUFNOt A, Far eg‘g:hr fampl e,
the value maﬁ‘%éra%QrEﬁ sg?% cted fromthat of a réf erence  sanpie
containing no Ti 02. Fi RalTy “this vdlUTe "°5ef0 fPangrak esammtes athper cent age

of degradati dRIUthdecagaredt ilon Subtirabordt ieomefremenes sanphesis,about 10%
after illum satpaa fesndBi iy Snd t T¢aN. be-yp 4o 10 ~for a very active
~sanple. Jhe ft%gHg&gtht ai ngd car?obe sgmrarj‘l %éél?,i’n ?ﬁ%sfoﬁ]o‘\‘/ﬁ ng way: 15
;) For the tesfs accordi hg o ThePFFrettaffi &mt {epradamigrusi mMpeoni y one
di spersi on), Vara3tiegatds It hiorcoslé ngsfeadhcd heasad i NGS ;pbieateqd,

~whatever theagekut i0nuRlni o ¢ Hsed Sllﬂﬂ)’! apacity to degrade at | east
209, - of the_soiling in 20 l:L hour . }3\? t he sg'n tofc%nh%ﬁr&3 the 194t i ng

treated withi®812ddGFAdEFABEUS2IBIFof ThRe IBGHILEAg obthatetr can—aked Wi t h
S2 degraded abomérP894 afn tthe Foillbngngtdhat: treated with S3 degraded about

0 S : 0
S of e soll ing esdgpbatylreshel] uLl o4 degraded sbout, £3%of (he
slabs, at th&SRIY G 813iegr onlyt pree stagpanssatred with S1 degr aded 22% of

the soiling, that tdeabeceyatrbisS2legeadednd4% aof 1t hg,soiling, that
treated, whatever the solution S§1 to S4 used, show a
Capacity to degrade at least 20% of the soiling in
20 1 hour. At the end of 5 hours, the coating treated with
S1 degraded about 25% of the soiling, that trasated with
52 degrgded about 28% of the soiling, that treated with
S3 degraded about 37% of the seiling and that treated
with S4 degraded about 43% of the soiling. The control

25 has no photocatalytic activity,

' 2 as regards the slabs, at the end of S hours,
the slab treated with S1 degraded 22% 6f the soiling,
that treated with S2 degraded 14% of the soiling, that
treated with S$3 degraded about 33% of the soiling and

30  that treated with 54 degraded about 8% of the sciling.
At the end of 10 hours, it is the slab treated with $3
which has the highest performance quality, having
degraded 30% of the soiling (25% for the sléb treateé
with S1, 23% for the slab treated with 52 and 132 for

35 the slab treated with S4),

> as regards the tiles, at the end of 5 hours,
the degradations are at least 35% (treatment with 81,
in particular 57% for the tiles treated with 44 and S3,
and up tc 70% for the tiles treated with S2. At the end



treated with S3 degraded about 33% of the soiling and 30 that treated with

S4 degraded about 8% of th,~~ soiling. At the end of 10 holirs, it is the

slab treated with S3 which has the highest performance qualit,, havina,

Y degraded 30% of the soiling (25%forithe slc~b treated, wt | . 23% for
HatJégl G

the slab treajed 2 diid 1311, fo:L 35 the slab t $4), 4
as regards the til ehtso?lrgt' the ecf?(?r(?‘??tﬁoﬂoﬁ?s?t tiife sgediadaitSlons iare at

| east 35% (t PEStAEHL 2R 6B S(J3 anidh Sgar ehdubar: 57964 qrithhesti | es treat ed
with r-1-1 and S3, andiypthQs70%afQr {{es treated with S2. .,-"t the
enn' - 19 - i JAN, 2004 /gf 10_hour s, e %Jlie_igrg%%?‘i off 1% 4t S 40 ¢
(Sl) , in_ pafticular B59'PE3Car B4 atfel iU tio 909w phr tS;ullar liys t hus
found that abfghhessimaterifalrs thaes saippieecd i) ecphotiegat i YELC wactivity,
wth p,~rticgbarlys 5. 9hy i Vi f.or tiles_since they can degrade up to
90% of the mpdei iOi |1 ng, T(?I{iﬂitsl i sst%rlcl)glg'ofjr?h% T fpdtitYiice odf tt%‘é nat ur e
of the substiate’ chidsendt bt Pakisegel ddhd tsuleitemtealctnatur, e band as
_regards its asextegae/dsor skt yohdnircaeXappt €re 1Q A SQQrSEeQPaSm\%‘;”?it@i ng Ti O?
particles ande@neze SUMANGN i;g?eg;( n promotors (titanates i Ch”hydrolyse
~and cross]ink gradual |'y at “I'eas parTEi_’ at 1 y into Ti02) or two-conponent
adhesi on]sdprom)tors (RiFrer@detporramitiniag Bilicanepantiich ehecaiesogenvert ed in

" the sane waycomponertt |enstsipar birahbYol &t or S 02 A %hti-ra"f{s#&:gi%?iggg . For
p :

~the tests acggyd] , t.he seco variant (spraying in two's at
“the end of 5 ou!r:g,gs% gk sFﬁ%‘gu‘? At Y aﬁﬁﬁtsgag élaghlénl%ole@grade about
16~',' of tWe SHridampoardtt hdbestomatemhoticrds S5 nandqgtRepn S612n 20 degr ade

about 25% ofsih@esoihi8g; dhemekabs, iy d ;yith S5 and then S6 - I
degr ade jabout, 34% of tl-ie S0l 11 nce aeﬁ%te?hogém "'Sat 2H"Wi ' YS5 And t hen

S6' -2 deal -ade ab6att2Asy, HRte HetYdi pragthyg efffd cdmdtof 10 hours, t'.[-,e
‘results arise from=269x $het+ t86t3) ac32PM (2P th $e2kecd3q_ddr 23, (S5 +

S61-1) up tohi%GRa +o61:4) -re alsa, -~ appreciable anti-soiling
activity was Sﬁ)htfsy(tog, Ser vquf 8}:&5? & Sfapd’® eg‘g%ea’ifngf t78 E80% Heyr adat i on
slabs treated with S5 and then S6-1 degrade about 16%

| evel , in

of the soiling and those treated with 85 and then $6-2

20  degrade about 25% of the soiling; the slabs treated

with S5 and then S6'~1 degrade about 34% of the soiling

and those treated with S5 and then 36’ -2 degrade about

42% of the sciling. At the end of 10 hours, the results

arise from 26% (35 + S6-1), 322 {55 + 56-2), 39%

25 (85 + S6’-1) up to 47% {85 + S67-2), Here also,

appreciable anti-soiling activity was thus observed for

the slabs, exceeding the 40% degradation level, ir
contrast with the slabs treated in a single stage.

It is thus seen that the process. according to

30 the invention proposes various embodiments which can be

adjusted depending on the material to be treated and on

the place of treatment, and which are generally easy to

carry out {a simple water sprayer was used} with clear

anti-soiling performance qualities.

35 Tt goes without saying that the invention can

also comprise steps before or after the treatment

making it possible in particular to give the material

additiconal functionalities {for examples water-



contrast with the slabs treated in a single stage. It is thus seen that
the process according to 30 the invention proposes various enbodi nents
wht ch can be adjusted depending on the material to be treated and oy,

the place of treatnent, and which are generally easy to carry out (a
sinpl e water sprayer was used) with ¢l é8r~ anti-soili ro4pgANopggnce
qualities. 3§'He%k%@wmﬁﬁﬁéameseyhngtkhammkﬂeeiBM@nEE@pGg@p of! 80, conpri se
st eps beforezmwtﬁﬂabeﬂihBetgéggﬁggyn(prqﬁkhng %é ossible im particular to
give thp materi al agngio al functLonaﬁy?i%s ? Gt | ~- water - 20 -
14 JAN 2004 %e%ellenéy PYEat netht ) Br9nid icaptovepthei @i fi cds antde soiling
treatnent (pH'RitR§Iprévreat eeniye ebyo@idd hg; u 1 signi ficant
portion of theicrRetecgtalyLi g ggéiy gongoundﬁii?grgﬁgginpg thevery 5
thi ckness of ,the material “by thr's et hotl of* Hepisiad oif bjerpridyiong as a
liqui d phase,”i tPAF4b"Y % < wiithiie phesecont extsof £41hes inventd opthat a
portion remaFAstakttbe tserfacentiod AHR@ LYY, us or .di_sconti nuous
film the cggfgg&@rﬁgtﬁ&éng; whi.ch can be gg?tgﬁgdrgﬁgﬁnﬁhéF i 10 is
preferably essential [y "neutTdl™ i"AUVFSuF fetiRnticumaw £1l4, JANe24VA 5 1.
Process for fﬁ%ﬁ????g“a‘smﬁér mfabifei'ch araohibecsayadrdmt e6d@l chYe ;¢ :
i mpr egnaktd oni s congfd Sidlg b@gengpg§y§ng“gggglmhe architectural material to

be treated, chosen anong fascia or building coatl hgs2tcotictete slabs or

pavi ng stones, architectonic concretes, tiles 10 or any material based on
cenment conposition, concrete, terracotta, slate or stone such as granite
or marble, of one or nore |liquid-phase dispersions of at |east one type
of photocatal ytic conmpounds based on netal oxide or on sul phide and of at
| east one type of conpound for 15 pronoting the adhesion of the said
photocatal ytic conpounds to the said architectural material,. the

renmoval of the liquid phase of the dispersions and the curing of the
adhesi on pronotor(s) after spraying onto the architectural nateri al

t aki ng pl ace spontaneously, 20 in anbient atnosphere.



2. Process according to Claim1, characterized in that the

phot ocat al . yti ¢ conpounds are based on titanium oxide at |east partially
crystallized in anatase form 3. .. Process according to Caiml1,
characterized in 25 that the photocatal ytic conpounds are in the form of
particles with an average di aneter of" 46t more than 150-hm1J&M b4t i cul ar
not nore than 100 nm preferably betGAEHP0 nm and 60 nm in partlcular
as a colloidal suspension in the |iquid phase of the aqueous phase

type. 4._Process according to Caim1, characterized in that th qﬂhe3|on

promot or?s) ks (ar eFrAHLbI e/ dfSPer si I3 Mhueoud phas@ere ess
accordi ng tQI@kﬂlﬂéc]buﬁlarmt@fiafdblyn irthrddrod tidre, adbmpirdsingomdieor (S)

Lgcé?nr ﬁ% Ci‘%‘i‘vﬁr&wﬁe‘??@%ﬁ%y O;i‘irﬁéﬂ bPebigraho é%sﬁég%?%ﬁ%fﬁgr@%%@or

_ e ]

Sl N b e il SR
r B

i nsol ubl e |n aqueous ocess accord alm
charact¥?i z&& |&¥1th®tebh@1t§?ﬁ§96‘f AU heanemt pF@%PéFtignt h@opérmt;ﬁfof

or ganonet al Itle&z&@mar;dsuwe Pkt idrod aﬁ&naalskcw&eﬁc@fot:hmfmr@ M OR) 4

or trla|kOXI al Ti. or
Zr and R, RI° benr‘la otalh%l %aseo&‘aﬁ?&]‘gg%%ﬁfglggangﬂ leg%%brogl%ch d

al kyl, all |t<met mz@u pbptacfaft@ﬂ.armlc iePEReuRdyl grsed cantBehahgoride 6 C,
or of the - éJ s‘?f} gilad A}?a'&fsatsyebsesoﬁé% eroef ch@olpel lpsof

silicon a|kOXI Process_accordin Clainil, charac erla?d in that

one type° of p&”@ﬁ‘é@l@lg prdifot AdResieR f Fn I ‘y'/h%f Sgifal PRRkRFETA
al kal i ne- eaghohpdiunideat &% orgtad ungaidd 15a8thitatearasuchaterpatassicha

Sodi um o 1Bl AT SeLey B T 8RS acEoriln Lo LR Lo e
pol ysi | oxanesri2@g %fF%hmeaéhasconmpqpmatdiGﬁkn&jt@haﬁpr&gihge@ﬂﬁ@
the architectural material taking place spontaneocusly,
20 in ambient atmosphere.
2. Process according to Claim 1, characterized in
that the photocatalytic compounds are based on titanium
oxide at least partially c¢rystallized in anatase form,.
3. . Process according to Claim 1, characterized in
25 that the photocatalytic compounds are in the form of
particles with an average diameter of not more than
150 nm, in particular not more than 100 nm, preferably
between 20 nm and 60 nm, in particular as a colloidal
suspension in the liquid phase of the agueous phase

30 type.
4. Process according to Claim 1, characterized in
that the adhesion promotor (s) is {are)
soluble/dispersible in aqueous phase.
5. Process according to Claim i, characterized in

35 that the adhesion promotor{s) is (are) capable, once
sprayed onto the architectural material, of becoming
fixed thereon by curing brought abeut by a chemical
and/or physical change such as hydrolysis,
carbonatation, c¢rosslinking or coalescence, the curing



that the liquid phase (s) of the dispersion (s) is (are) essentially
.aqueous. 10. Process according to Claim1l, characterized in that a single
di spersion as a liquid phase conprising 25 both the photocatal ytic
conmpound(s) and the adhesion pronoter(s) is sprayed onto the architectural
material. 11. Process according to C-gim.1, characterizé¢d, iJAN Qi@ one or

i Spor s ons. 30 E6A ai 1F nol TS ﬁ%a‘“@?f IV £ EOMPOUNon AKl 005, o1 oI @

are sprayed
S|nultaneouslyhasesequentlaIIy, preferably by first spraying a dispersion

cont ai ni ng phgt ocat al ¥4 Cceh .CM% and dhem spy a(ymamgamlozrpm:e

di spersions containing the adheS|on pronDte 5% #ﬁ 96 qycordlng
to daim1l, chBtbcrde ZB8PS Tt RELSSRET MF° é“é’% i off of"'Th a Hi t€ct ur al
materi al 4 akgs ﬁﬁ@mgxgxnftt&nmpGUﬁﬂg raﬂglpgrtpcmbaMODﬂbna@lkoﬂlmﬁiun -23
Lhe di apor ot ofiE %ﬁ” £ PE I 8L tR0a Lot i dNo s i el Qﬂ(b?t?ch“ n that

t he dlsperS|oﬂ Hase prepar ed and gag§
concent r at ed tﬁmthcHJ%msadmtﬂdelsﬁ’&hdlalsu édoﬁnéFoP e Ju%?l%%f%re use.

5 14. Process.gectbaded | Hallicid 28udh 38s 3% pdritneau! acrsubhamshad

P- di ket ones, aC|ds pal ycar bgx and 1 Jolel s or a|n11
char act eri zed®Lk¥ht tﬁifsoFaﬁgé%%ﬁfen?rofébﬁg%oca a%#c géPQoundé}
conpoundg (of tbetglyooy fawel§, C,c©np@@nﬁbeofa@hbys@ aﬁ%tﬁhhh¥§ld$%e

di spersi ons rgady 19 qsf&la}yoenokhenéfﬁhiﬂﬁtdﬂ lilimehenlrbxigeadj usted to a
_value of not QPre t Eﬁkoceﬁs according to Claim 1, characterized in

that one type of adhesion promoter is the family of
alkali and/or alkaline-earth silicates or alumino

15 silicates, such as potassium, sodium or lithium
silicate,

8, . process according to Claim 1, characterized in
that one type of adhesion promotor is the family of
polysiloxanas,

20 9. Process according to Claim 1, characterized in
that the liquid phase(s) of the dispersion(s) is (are)
essentially aqueous.

10. Process according te Claim 1, characterized in
that a single dispersion as a liquid phase comprising

25 both the photocatalytic compound(s) and the adhesion
promotor (s) is sprayed onto the architectural material.
11. Process according to Claim 1, characterized in
that one or  Imore dispersions ¢ontaining the
photocatalytic compounds and one or more dispersions

30 containing the adhesion  promotors are sprayed
simultaneously or sequentially, preferably by £first
spraying a dispersion containing photocatalytic
compounds, and then spraying one or more dispersions
containing the adhesion promotor(s).

35 12. Process according to Claim 1, characterized 1n
that the impregnation of the architectural material
takes place to a thickness ranging up to 400 um or

100 um.



in particular not nore than 10% and of at least 0.5% preferably between
1% and 5% 16. Process according to Claiml, characterized in that the

solids content of adhesion pronotor (s)-kp the d| sper5| o] SM%M to spray

onto the archi tlgctur al Prgggersl ?Ic gﬁ}?ﬁi g ? val o fe than

20% in parti of at [east 0> !6 &Bllﬁ? Bet AFe2d%edndn2%
%E’I; Szt floe‘}Héﬂ acteri 2eduin pha&et he sanoypt,  of

17. Process acc
photocatalyt|cpcappmaddsamai(ﬁackg&&§|0ﬂnpregpegﬂ % ggﬁihe the
architectural y. V. dlsperS|on§ cont hg mis
not nore th igﬁ%ﬁgko?psﬁéﬁﬁ thr}r %ﬁcg FRY/REpRiKpAUTUST hefmte Qs g/ N2,
preferably en | -gfhecedd accepding 8. CPaneess 2RE95EEND; £ 04 C%ﬁ'nll
characterlzed that the reisyat s e f.Lhe di spersiohs and
thehcurl ng o:‘ the ad ioﬁrgﬂ%ﬁ?@éiﬁﬁ;rﬂ %&a@fﬂ’gtjo;ﬁl% tlﬁéel;;d'éd -
architectural nateri paéBt -Xy@mat @ha%éc f% a
hﬁat tr;aa]t rr}[entpa&tglml_;amlshah ssmr&cmalmﬁw la?leﬁg/s bE"E}_ OX' %g or
phot ocat al yt i cA{H0Ras, C erlze
di spersi on CB r| se(ﬁ%‘)$ | t| ves | n% %‘e 15 da%‘tdalﬂlf |Ti-'et1tifé acid,
%Js) ‘f‘ﬁ“ q"ﬁlﬂsd Bﬁas‘:@e |%1ﬂc%helfamﬂlg, ageriiycairaBidil 28k 5 uﬂq as

di spersi on
such as aceti ccapicdrels RIft the 8&lénei Pa®Ssgnti al |y aqueous phase sul phide

the in inat in-2. 4 -
LRy “f’e;ft“ @’%Eb%fy %‘f@f% f%ed%‘"iﬁ%hams@arrmﬁemed n
photocatalytic compounds in
the dispersions ready to SPray con the architectural

15 material is adjusted to a value of not more than 30%
in particular not more than 10%, and of at least 0.5%:
preferably between 1% and 5%, _

15, Process according Lo Claim 1, characterized in
that the solids content of adhesion promotor(s) in the

20 dispersions ready to spray onto the architectural
material is adjusted to s value of not more than 20%,
in particular of at least g. 2%, preferably Dbetween
0.25% and 2%.

17. Process according to Claim 1, characterized in

23 that the amount of photocatalytic compounds and of
adhesion promotors fixed to the architectural material
by spraying the dispersion{s} containing them is not
more than 10 g/m! of surface treated, in particular at
least 0.5 g/m?, preferably between 1 g/m? and 10 g/m?,

30 1B, Process according to Claim 1, characterized in
that the removal of the liquid phase of the dispersions
and the curing of the adnhesion promotor(s) after
spraying onto the architectural material takes place
without a post-treatment such as a heat treatment.

33 19, Liquid dispersion in egsentially aquecus phase
comprising:
< metal oxide or sulphide particles . with

photocatalytic properties such as titanium . oxide at



particular in colloidal suspension, '3 one or nore types of adhesion
pronoter of the said particles belonging to the famly of organonetallic
5 conmpounds and/or to the famly of alkali or alkaline- earth

alum nosilicates, 3 optionally one or nore additives |nteE Bﬁ
stabilize the dispersion such as P—koe&ones aci ds or1 b of the

glycol fam | 0 | | | se I agueous phase
conpri si ng: Ye atjﬁ e af)irli sul pﬁ?%gaia'g'? £i cI §1 H-kﬁl%agéot %u A4 yti
properties Qﬁ:’-ﬁléélltaﬂt ami Gﬁﬂé&?—é@laﬁuw%@aart ially crystallized in
anatase fornmd bfe b7 RAIAd Ctlpds | &if CRRhOE L&  HSHESREOSE OBE TheONG @ nDre

types of adhesi.on .pr.o of the sa parti.cles belon the famly
of organomatp ﬁlCIe@or&%%g%%%”é%d%& kg arq‘lé}rﬁl ofoﬁﬁ%équ t'cf’rcﬁ']ei"lckal i ne-
earth si Bi caewomndsl wridiesi [icatks amuiby 08 tarié:am foamid Meadfine~

ponS|Ioxanqgr%md@gﬁm&goglegggégy of silicon alkoxides, -* optionally
one or nnre_gddltlves inten ed to stabilize the dlsperS|on such as

0- di ket ones,”agPBLoR?! %onﬁB@nd@Ibf'?%%@gl?@8Ft$éﬁﬁly}n25n§ﬁ€ hd® ng a
sol i ds cont edabliétiweenth@. 3%speds 260, 24uch | gsii P-dH isgteird QN sageRy dishg to

Claim 19 orc%&ﬁcuﬁggrggtgﬁéz§p¥éghtf%ﬁﬁi)as solids content is between 0.5%

and 2% wi th articul ar nd 80% of this solids content in
t he forhpof2ﬁhotocaﬁéﬁyﬁﬁcdSépﬁéﬁﬁPﬁlé§ &depsinedy 204eang POwssf this
solids conkemprieitBe form of adhesion pronotor(s). 22. Use of the

process accaydppg. {0 Clﬁlrgel tedH 9[%@5%1 |IC]LE)QI da%esrm oqq

essential |y aqueous Ehase onpri sing ox1 de or sulp
particles WPPRtOBRERSYELE )HHQP%'FG&@HFB@S% éétﬁpﬁ-aﬁl U isia détat | east
partially cn_yea‘rsal | ipaedianlgnattaye bl izedn ipar theawhae i Boeal | oijdal

L AP U
one or more types of adhes;on promotor of the said
partlcles belonging to the family of organometallic
compounds and/or to the family of alkali or alkaline-
earth silicates or aluminosilicates and/or to the

20 family of polysiloxanes and/or to the family of silicon
alkoxides,
= opticnally ona or more additives intended to
stabilize the dispersion, such as P-~diketones, acids eor
compounds of the glycol family,

25 and having a solids content between 0, 5% and 2%.

21. Ligquid dispersion according to Claim 19 or 20,
characterized in that 1its solids content is between
0.5% and 2% with, in particular, between 50% and 80% of
this solids content in the form of photocatalytic

30 particles and between 20% and 50% of this solids
content in the form of adhesion promotoris).

22. Use of the process accbrding to Claims 1 to 18
or of 2 liquid dispersion in essentially agueous phase
comprising:

35 = metal oxide or sulphide particles with
photocatalytic properties such as titanium oxide at
least partially crystallized in anatase form, in
particular in colloidal suspension,



comPound, 5 and/or -to the famly of alkali or alkaline- earth silicates or
alum nosilicates and/or to the 5 famly O Pol ysil oxanes and/or to the
famly.of silicon alkoxides, -> QPticnallyY one or nore addi t i ves i ntended

to stabilize the dispersion, such as 028i ket ones, aci ds1 qrr unds of
the glycol famd y, 1A Giadd e y t erials
e od SedY) oPChERal %&Es&g‘% é‘{) b?‘ﬁg S2tdnes,

such as faSCI (‘HT% ld%’ ? coatl ngs, concrete

archi tectonic concr Fre gﬁ‘y that ERdilYhaREd arsasemetallic

conposi tion, CHRFARTES Etléi’rfrca'cdtct atho ﬁami@suﬁhaaﬁamrbkeaqq{aggﬁt@tte, in
order 15 to gleee;plahe@laahtatégl | bRg, a@«%tﬁé&%ca%df Oand?ﬁgte Ll
propertiesg P rr%a ﬁ a&chl tectural material GF fascia
or buil di ng co 3 ROr&Es1erapes AndRA e theodag lyi Péssahdcemy
materi al basedﬂckﬁxé-élﬁﬁmt 20 conposi tion, concr ete, terracotta or stone,

characterized -}nolﬁf‘?énéilﬁasoﬁé‘t' 30! lrdo'}g a'i]&djt%‘%?nesa“ q tothOO _

‘bact eri ci dal progeﬁTél es bé regnation, to a =
by phot ocat al Y £81 ThBxf4 %?S’s‘?ﬂrptﬁltfél P Pirgiidstoneh, ascldOmwmt | east

25 partially ecppountiszed tie anlatcade fheiilp, which are conbined with one
or nore fjipatirkes el % fsomt %ﬁorc,uré{%éq%eﬁdt}eﬁl on qrtglr;‘[itsg;ssuc%el ongi ng

to the organorret II| aml
al kal i ne-eart A®si T1t% %s Nois “&H’\dﬁ&gm F‘P%‘é%’%sran@o@lcm@e%slm fad |y of

_pol ysi | oxanesPaﬁh@I‘l;oﬁ@mbscora:adﬂameaimmambmiﬁdt@)al&yl@éjdhhav 24.
Architectural papéefdpl aeeRHdI to Gl 23‘10% %gsg_;tgalct grl rzﬁecgjnérnete at the
n '

1 npregnation Eakes |lace to a |ckness of &
@rracotta or stone such as marble or granite, in order
15 to give them anti-soiling, antifungal and/or
bactericidal properties.
23, “Permeable” architectural material, in the form

of fascia or building coating, concrete s§labs or paving
stones, tiles and any material based on cement
20 composition, concrete, terracotta or stone,
characterized in that it has anti-soiling, antifungal
and/or bactericidal properties by impregnation, to a
thickness of up to 400 um, by photocatalytic metal
oxide or sulphide particles such a8 Ti0, at least
25 partially crystallized in anatase form, which are
combined with one or more fixatives derived from ther
curing of adhesion promotors beleonging to  the
organometallic family and/or to the family of alkali or
alkaline-earth silicates or alumino silicates and/or to
30 the family of polysiloxanes, and/or silicon alkoxides
and optionally additives.
24, Architectural material according to Claim 23,
characterized in that the impregnation takes place to a
thickness of at least 20 nm.



