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. or terracotta, or stone such as granite or marble.

The new functionality which the invention is
seeking to give them concerns anti-soiling, antifungal
and/or bactericidal properties,. obtained using

20 semiconductor materials based on a metal oxide or
sulfide, in particular based on titanium oxide
crystallized  in anatase form, having photocatalytic
activity: specifically, these materials are capable, in
a known manner, of initiating radical-mediated

25 1reactions bringing about the oxidation and degradation
of organic products under the effect of a radiation of
adequate wavelength, this being ultraviolet radiation
as regards titanium oxide. |

There 1is 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 ehvironments,
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 material. Thus, files become covered



properties of the material. Thus, tiles becone covered 2 in.algae, lichen
or noss in a humd environnent. This is |likewi se the case for concrete

sl abs and paving stones when they are used to nake patios or in the
fenhancenent of gardens, and fascia coverings also 5 constitute a suitable
substrate for the growh of vegetatien2of this type. Soiling al so arises

{Arom the engijish 8bhan 19eAREAISH RYUr RN LTABRLE AN LONFRELI N 1 1
particular of industrial or notor vehicle soot, this 10 soot additronal l'y
havi ng a terdendykewifsgi theat easfe £ t Aomanatef siaksr apnduspayinghe

nmaterial, Cradrid wihk ehegt R LkeaSWd aeRkdVepht9BsMBYr ali$0 EReMade Of
soiling affecting flooring slab such as spent notor oil, and grease, and

15 fasci as, SHRAFCRMRG1 1 PFi .gﬁrafaﬂﬁ'al Boch e S S5 | GPECLLINGR| f2EPRani ng"
functionsby cmmtsitaitehch ocaibtalhle asibyersospobent sthéhugrewpkarsfto

provi de an at_| . parfikal, response to this problem by at the very | east
vesqegqa%ézzcgr?téf EmS 8%’;&%

maki ng it pos 0 spread t he cl eani ng operations, these active
conponent s pronot i ngSehkinegr adabi orawifses gafiromspddiees enorukhktapiesence of

oxygen, wat aphs oS L.atj o . W LB akly under
condi tions 995 e'xptéa)és%r SB{ o%{fr?%gﬁafggghagnbggggﬁgﬁ?%éphgbg.glfggggt'lé%ln
publ i cat i onPatricailare®f oindpatusel ofor pmeterateejr¢tet inomti.untbkede

particles fQodt cabilngioandhit atdviy HRUIHEERCY Nt dQci1c itall Bhan anti -
deposi £ on G U At | BLEBER nGnt bOgI S TENSEiPdesIPAED
coatings comarlsinmphtacat asysuefade(? particles and a mneral binder
oo e rom e, el SIPRLY o T ECR RO “he ORI
98/ 05601 whifdloatistg | babs heuthcaepspenitomogior oil and grease, and

15 fascias, such as graffiti. '

_ Giving all these materials a “self-cleaning”
function by means of photocataljrtic active components
thus appears to provide an at least partial response to
this problem, by at the very least making it possible

20 to spread out the cleaning operations, these active
components promoting the degradation of organic SPecies
in the presence of oxygen, water and an appropriate
radiation such as UV, i.e. generally under conditiomns
of exposure to the natural ambient atmosphere.

25 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

30 the deposition of photocatalytic coatings onto glass
substrates, these coatings comprising photocatalytic
Ti0; particles and a mineral binder obtained from the
high-temperature thermal decomposition of organo-
metallic precursors.

35 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



photocatal ytic TiQ2 particles directly into a hydraulic binder for cenent
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dispersions of at least one type of photocatalytic
compbunds and of at least one type of compounds for
promoting the adhesion of said photocatalytic compounds
to said architectural material.

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

25 particular over at least 1 um to 10 um, 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 1lying
only at the surface of the material, but also to an
introduction of these compounds into the very thickness
of the material by wvirtue of the vector ligquid phase
and of the material’s natural porosity. Once the

35 material has been treated, in the manner detailed
below, the photocatalytié compounds (referred to
hereinbelow as “active agents” fo'r the sake of brevity)
diffuse over a certain thickness into a superficial
zone of the material, 1lying flush with its surface,



“35 material has been treated, in the manner detailed below the

phot ocat al ytic conpounds (referred to hereinbelow as "active agents" for
*the sake of brevity) diffuse over a certain thickness into a superficial
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‘the material rather than when they remained on the

surface, such a diffusion making them easier to become
“attached” to the substrate and thus giving them
greater durability. Secondly, even though there is

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, color intensity, gloss or matt
appearance.

The compounds that are “active” with respect to
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 Ti0O; its photocatalytic properties.
They may also be semi-conductors belonging to the



*photocatal ysis are preferably nmade of optionally doped netal oxide(s), for
sexanpl e zinc oxide, tungsten oxide 35 or tin oxide. The preferred exanple
according to the invention concerns titaniumoxide at |east partially

wcrystallized in anatase form which is the crystalline phase which gives
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omogeneously” over the material, while avoiding any
change in its appearance.
~ The adhesion promotor is an important
characteristic of the invention: it is preferably
20 soluble/dispersible in an essentially aqueous 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 availability 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 cbmpatible with both the *“active”
compounds and the architectural material, in 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 that it is



coverings), or, alternatively, after a cleaning or resurfacing operation,
for exanple in the context of renovating buildings. The adhesi on pronotor
is preferably chosen so 35 as to be chemically conpatible with both the
+active" conpounds and the architectural material, in order as best as
possi bl e to ensure the honbgeneous distrd bution and permanent fixing of
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crosslinking type and/or a hydroly51s A change of

physical type may be a coalescence.
It is advantageous for this chemical conversion
to make them essentially insoluble in aqueous 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 like
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 <quickly entrain the active
components out of the material. It is also important
that the adhesion promotor, once cured, shbuld 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 promotor are
advantageous. It is possible to select only one type of



*bi nder and matrix, on account of its curing. if it 30 remained very
jwater-soluble, the sinple trickling of rainwater would very quickly
“entrain the active conmponents out of the material. It is also inportant
zthat the adhesion promotor, once cured, should itself as best as possible
wi thstand the effect of 35 photocatakyt?c degradation induced by its close
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it is thus preferable, in order for them to remain
stable 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),
benzoylacetone ( 1-phenyl— 1,3-butanedione),
diisopropylacetylacetone, acetic acid, diethanolamine
or compounds of the glycol family such as ethylene
glycol or tetraoctylene glycol.

25 Once these metal compounds have been sprayed
onto the material to be gradually hydrolyzed, they all
tend to degrade by condensation/crosslinking to 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 TiO;, and
which is water-insoluble. -

A second family is that of silicon alkoxides
(silanes), for example of general formula Si(OR)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 advaritageous to combine an
adhesion promotor of the first family with an adhesion
promotor of the second, in view of the similarity of
their reactivity/behavior and their good compatibility.
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It is seen that the choice of the type of
adhesion promotor can be made from among very varied
materials which may be of the type such as hydrolyzable
metal compounds, silicon-containing compounds or
organosilicon compounds, in polymeric or non-polymeric
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
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 dispersions, which is
generally mainly water. _

Two variants are ©possible regarding the
implementation of the treatment process: the way in
which the dispersions are sprayed onto the material to
be treated.

The first variant consists in spraying onto the
architectural material a single dispersion in 1liquid
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"gradual curing, of creating a matrix which traps and fixes the

photocatal ytic particles to the architectural material, the curing being
-able to take place without any treatnment subsequent to the spraying
.bperation, and 30 "starting"” sinmultaneously with the evaporation of the
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si mul t aneou ] entially onto the material to be treated. The 20
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first stage, in spr3fieng secapdpersirdansontmikeng tite apessiébtenpdients
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cont ai ni_n he adhesi on pro or ,which w
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dispersions containing active components and one or
more others containing the adhesion promotors, and this
plurality of dispersions can be sprayed simultaneously
or sequentially onto the material to be treated. The
20 embodiment of this wvariant which is particularly
preferred consists, in a first stage, in spraying a
dispersion containing the active components such as TiO,
particles, and, in a second stage, in spraying a
~ dispersion containing the adhesion promotor which will
25 act as a fixative with respect to the particles already
housed in the pores of the material. Between the two
sprayings, it is preferable to leave an amount of time
which is sufficient for the material to dry (i.e. for a
substantial part of the water of the first dispersion

30 to have evaporated). '

In both variants, it is good practice to adjust
the amount of liquid sprayed so as not to have any
liquid trickling on the material, but rather complete
impregnation well distributed over the entire surface

35 of the material, the amount depending on the level of
permeability of the material.

Advantageously, it is considered that an
impregnation of the material with the dispersion(s) of
up to 400 um, in particular of up to 100 um or 200 um,



25 act as a fixative with respect to the particles already housed in the
-pores of the material. Between the two sprayings, it is preferable to

"l eave an anount of tine which is sufficient for the material to dry (i.e.
-for a substantial part of the water of the first dispersion 30 to have
evaporated). In both variants, it is-gdfd-practice to adjust the anount of
liquid sprayed SorfscNGht t ocdavshaih ldriubgphelegiibiRy anthiheomtierg al , but
rather conplete inpregnation well distributed over the entire surface .35
of the nat #fEfctt hdtdiburertRp&fdi HEPHRIRAELPRY SPTEESHINYRabP| iHYP of the
materi al . Afkeeh aggEoyinatidtich cOAstHer edtikal Edmpon@iegnahton tife t he
material with the ispersiogﬁsgv 3{ u,p?to 400 m nin art'cu‘lagr qif up to 100
mor 200 m™ABETIRE. s HHGRi BHEYt 5901 P RCRNn PESFPES e BT s &h5SHy

ef f ect. 5Thidrylepghand copiegnaifi dhec adhespiond priomdtieer. dept h of penetration
of the active conpo t ";}%& ' h h -

permanently fixed a??gr %(13 ryé!%o%%gagl%??{ﬁgnggetgﬁ% ?’dfhe?iignfb%neos’tsor. One
advant ageou@Ceapdinenttr i Sheof invenpietesonsicdst difg PeePREingvand on

consi sts '%Qéﬁ&éih?ﬁeaiﬁe p%ﬁks%ﬂéf&iérhﬁs)d!sﬁﬁrs'ﬁﬁéld' n shgsed phase in

concentrated for di_spersigns being djluted and/qr, _10 m xed ) ust

/qr,

bef ore use.CORFINFEaEES: fRFM i ey disSPeRR® NBeingnheh lusest AR/ %
mat eri alos ahfxédeatadtas befome angsé Al dripis duf s ngmbbei r pagitd\ailisyiywn a
work site,_in ordrelr tdo“?l\c/)oi d trr11e stO{__aﬁg of thirghl% di | ut gr ap:d t hus bul ky
di sper si onsT SAAPBFIEEIa SR T FUCHORE 1 BAES & 180 IS 4T EETES fRti on of
the materiathey lwere. tledat edrusdwging arteridi zednovatdoy absd ai syerlsi ons.
Speci {1 cal | y;cLhe i SHEASEOR LA PEASUth 'SE8MNGLOOLIKigniy WGl Lase the
user uses the _dispersion in the formprovided, “or_as a ~cohcentrated
di sper si on, 2R ERuUB0LUA&Y) USRI S1RE and/ oF | 1o eadppio Shrartdi it inne
| mpor t 3t agpede | adiasheve sy tablfaneencantsAt itdizs mAtekA81 to be

ready-to-sgéggteglsgg£g§ongtandardized concentrated dispersions.

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
20 the wuser will have to dilute appropriately. The
important aspect is to have suitable concentrations in
the “ready-to-spray” dispersions.
As mentioned above, in particular to stabilize
the adhesion promotor, but also optionally to stabilize
25 the active components as a colloidal suspension, it is
preferable to add suitable additives to the
dispersions, in particular organic compounds such as
B-diketones, acids or bases to control their pH, for
instance acetic acid or nitric acid, polycarboxylates,
30 stabilizers such as compounds of the glycol family or
compounds known as being coupling agents, for instance
silanes. '
It is thus known that PB-diketones are capable
of stabilizing in complex form organometallic compounds
35 of the type M(OR); or MR’(OR); which can serve as
adhesion promotors. '
Similarly, polycarboxylates' are capable of -
stabilizing the colloidal dispersion of photocatalytic
particles. Glycol derivatives and acids have a
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than 20%, 15% or 10%, and preferably at least 0.5%. The
preferred range is, for example, from about 1% to 5%.

Similarly, the solids content of the “ready-to-
spray"” dispersions corresponding to .the adhesion
20 promotor({s) is preferably adjusted to a value of not
more than 20% or not more than 15% or not more than 10%
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
25 treated with a single dispersion containing all the
compounds, or with several dispersions, in particular
one containing the active components and another
containing the adhesion promotor. Throughout the
present ©patent, the term “dispersion” should be
30 understood as meaning any predominantly liquid phase
which contains solid and/or liquid compounds which may
be in suspension (solid particles) or in dispersion,
for example a colloidal dispersion, or which create
emulsions or which are solubilized or dissolved. Thus,
35 for example, for the purposes of the inventio_n, a
' dispersion can concern a 1iquid phase comprising only
the adhesion promotor which is' fully dissolved in the
liquid.
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In general, the parameters of these dispersions
and the amounts sprayed are preferably selected such
that the amount of “solid” material (essentially the

20 “active” compounds and the adhesion promotors, and
optionally all the other additives) effectively £fixed
by the architectural material is not more than 10 g/m*
and, for example, at least 0.5 g/m?, preferably between
1 g/m?* and 8 g/m?, here also with the twofold objective

25 of anti-soiling performance quality and minimization of
change of appearance associated with the treatment.
This is a “theoretical” amount calculated as a function
of the amount of dispersion sprayed and of the
concentration of compounds concerning the invention in

30 the dispersion(s) sprayed (after evaporation of the
water) . _

As mentioned above, one great advantage of the
invention lies in the fact that the removal of the
liquid phase of the dispersions and the curing of the

35 adhesion promotor(s) after spraying onto ‘the material
can take place in ambient atmosphere, spontaneously,
without a post-treatment such as a heat treatment being
necessary.
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bactericidal praoperties npregnation to “Khessin partictlar of up
to 400 m ﬁrﬁélrltq%qﬂ%alof H@ﬁeﬂféalabéﬁﬁcm@e@; ahavsr epRe@bl tredted, | east

20 nm ﬂ3t|11 e. having the anti-soiling, antifungal and/or
.bactericidal properties by impregnation to a thickness
in particular of up to 400 um, in particular of up to
about 100 um, and preferably of at least 20 nm, with
photocatalytic metal oxide or -sulfide particles,

20 combined with one or more “fixatives” derived from the
curing of'cbmpounds which are the adhesion promotors
described above and optionally with one or more
additives. '

As mentioned above, the depth of impregnation

25 of the material depends on a certain number of
parameters, including the porosity of the material.
However, the porosity can be defined according to
different criteria and can be measured by different
methods. One advantageous criterion is the diameter of

30 the pores, in particular of the open pores, which are
the ones accessible to impregnation. To give a non-
limiting order of magnitude, it is generally considered
that the pores in the coatings have a diameter which
can range from a few tens of nanometers to one or a few

35 millimeters, which can be measured, for example, by the
known mercury porosity method. For tiles, the diameter
is from about 15 nanometers to 15 um. Concrete slabs or
paving stones have a pore diameter which is essentially
identical to that of the coatings.
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-adhesi on pronotors descri bed above and optionally with one or nore
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non-limiting implementation examples:
= the first variant consists in treating the
materials using an aqueous dispersion containing both
the active compounds and the adhesion promotor.

20 In all the examples, the materials required for
the treatment according to the invention are as
follows: '

- the photocatalytic compound used is in the -
form of titanium oxide particles P at least partially

25 crystallized in anatase form, with a diameter of about
40 nm, as a colloidal suspension in water,

> a first adhesion promotor is titanium
tetrabutoxide (“TBT”"),
- a second adhesion promotor is

30 glycidoxypropyltrimethoxysilane (“glymo”),

- various additives are wused: nitric acid
(HNOs3), acetylacetone (“acac”), polyethylene glycol
(*PEG”), in particular of low molecular mass (200),
acting as dispersants or stabilizers.

35 9 Two impregnation solutions S1 and S2 were
thus prepared:
® - 25 g of .PEG, 25 g of water containing 0.7% by
volume of HNO; are added to 19 g of acac and 31 g of
TBT, to give a solution “A”,
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a solution " A" (c) of water contaifning O % by vol ume of HUO3
are then ad88d4pogl@fgsé’f1“§éloﬁt &} " A0 1HHR Re It ion u‘fs'?%n "B1", (r) 10 g
of Ti Q2 particles i® I#kb %@Iuﬂ@éz@!s sseaﬁddsd wérbotﬁgsgpQEpEQbatl on "Bl

added to 4 g or23cPutbnEEL" 75 §i F sortaroncoasaingng, I Tt fons S
and S4]merevbﬂlumeprmal=mdg fxe wdgacbftEEGs 2H gfobcam:t eand oBLlagniafg 0. 7%

by 10 vqu r 19.9 of acac and 31 g of TBT, to give a
solution " tﬁN%H% a %gqg}@é%%co dining 0.08% of . HNO3 and 2.5 g of

"gl ymo" ar e@ %ome@lfmanergcgntggmngo@ “0R% tof gING amds @&t i B2"
*glymo” are then added to 10 g of solution “A” to give

‘a solution “B2”,

15 ® - 10 g of TiO; particles in 170 g of water are added
to 20 g of solution “B2” to give solution “S3”,

@ - 10 g of TiO, particles in 150 g of water are added
to 40 g of solution “B2” to give solution “S4~”.
The table below summarizes the formulation of

20 these four solutiohs, with. the solids content
(overall), that corresponding to TiO,, that
corresponding to each of the two promotors, and,
expressed as percentages by weight relative to the
aqueous phase, the various additives.

25 For the measurement of the TBT solids content,
it is considered that it was 100% converted into TiO,,
and for the measurement of the solids content of the
*glymo”, it is considered that it is 100% converted
into Si0;.

30



215 (r) - 10 g of TiOR particles in 170 g of water are added to 20 g of
_solution "B2" to give solution "S3", (r)' - 10 g of TiQ2 particles in 150 g
“of water are added to 40 g of solution "B2" to give solution "S4". The

- tabl e bel ow summari zes the fornulation_of 20 these four solutions, with
“the solids content (overall), that 60|1r5e§pond| ng to Ti 02, that
correspanding to each of the two promaBoES] and, expressed as percent ages
by weight relative to the aqueous phase, the various addi tives. 25 For the

measur eneng—ei—t-he—FB+selds—cont-grt—it+Ss—conprdereg—that—-t—was 100%
converted | spbudi|@1idand| oo, t he ur enp@lyned taBGsoIH lagsccqridgnt pf the
"glymo", i}, ls cqnsi _it]i,8.1009 rfed igto Si@g2. 30 16 -
TABLE 1 Sof i*°%ol c(%&'%n& glgl?'EjG y @ééz acaggﬂxﬂ& tion|cont eﬁt partj -

(Ti 02) (Sip2) cles S1 1.8814s25 041 0 0.25 0.2 04009 _$2 1,49 1,25 0.2 0
JO0.52 0.4 PS B3k 45 £42550.1 0.007 0.2P,0.2 0} 8096 $4.% 59 d.¢@p P- 2 0.4
0.52 0.4 Of618 ?i €Se SO Ul T oS Wer§ appl e by SplayTr g [orto

materi al s {82achilév#5a coyérdBe of {&bdut fr8m 0. BOghap b4 Asur ed
by weight [kge. (.13,8 to |q19ps0f theq.&thu 6,07 _CcpEpengs i Tepl gl are
fixed per ofmaterTatTtTeated) A SerTes of [tests s-carried
out on 10| BéscidlOatingsl-2dnsistlih@ of h9d4au| 8.83atlihds 18y the
conpany Wber and Broutin and conposed, as is knovvn of cenment, fillers
(fibres, linestone of sizes . fromabout 20 mto 100 granul at es
(quartz, nica, sand Fhessm SPHIEII08 mats 4aﬂi?f}le§déﬂ>f|§@§ AARI1 5P Ynent s.

The coatg ngthencpatedibtee t6 aawvhikee fani chvegageatong aweb iBraar at ched
and washed, qdgied 2+ 1 g/m? measured by weight (i.e. 0.3 g to 1 g

 of the mixture of compounds in Table 1 are fixed per m?

of material treated). ' '

® 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 is
known, of cement, fillers (fibres, limestone of sizes
from about 20 um to 100 um), granulates (quartz, mica,
sand from about 100 um to 4 mm), additives and

15 pigments. The coating concerned here is a 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 the

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

9 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 to fix about 0.3 g
of material per m?.

@ A third series of tests was carried out on
tiles sold by the company Société Tuiles Briqueterie
Francaise under the trade name “Romanée-Canal Rouge”:

30 the solutions being sprayed such that about 0.6 g of

material is fixed per m?.



Zprior to the treatment: the dispersions are sprayed in the direction of
.the coating, in an ambunt allow ng about 0.5 g/n2 of the conpounds
contained in the 20 dispersions (after evaporation of the water) to be
~fixed. A second series of tests was capki ed out on concrete slabs sold by
" the conpany Stradal ,yunder the reference "6512 polig": the solutions were
-sprayed.in 25 the diTed Foﬁeﬁlo%e‘é%r%?%ﬁscé’ﬁ‘s&s“tﬁo ¥ xtEB8EENE. $D§  of
mﬁteri al pema@@riAlishi wiltheriwks ofispeaissoms, cdlitised byt spragings ssol d by
t he conpany

ﬁkete TU|Ie Bri et% e E@ncalse ungr thgtrad nane

" Romanee- Cafidt “RoTe" : © H@lré | ut &Phg OFF&FETSSuchPtHAt BBut 0.6 g
of nmateri anaterfieded qmi titen 1By spfhylmmdseaondnt:on@asnsns ithe reating
the materi L PNS rst yi | utd '
contai niong ERaeibh [ BrOMGRGE foPTS: (qis | SRR Bbrdyidd t‘ﬁ* g a
second cont GRAFAGS: RIS AR REPWAt pPENELaY HEtem §h§e§éﬁ§t5 %&F d-ei ng

carried outgfRFaEm et Cﬁoﬁ'iﬁe%&@ér‘iﬁi fdg e V‘QﬁBBtbﬁtléMH{' ehQnted or the
mat eri al to be substanti a dr t he tough. The second |s§er5|on t hus

acts as thethf x5PRGE-r T ?l Vee %n‘ﬁhedlﬁﬁﬁrﬁ?a??l ckRus 5 3etRly @50 $88 r oduced
onto and i nfoxblitever chrékatival mat erthe. AS®S | epaptitPess whrexrdy i ed out

on the. sl abs, descri ove,. Usin first, solution S5 of Ti02 particles
2t & cdfbentPEEPONCEE Pt R the FHe T ROSTeb  ut on
contai ning the adhes® oh skEximsonofortesBseiva®r carsdlaed | ontSeonn thee form
of a silo d r " 400", -

' Xéﬂég%‘ a%%@%‘i&a%'do'&b%% %:]\P%Ckae fﬂé‘é@bas {Gis5 éﬁ:’*‘r% o2l o

or a solution in the formof ‘a so i on on wat er-so
" ammoni um ti Péﬁit&ﬁ'fﬂ-le&’ctit:e &afpncenkgasdom | 0fF Io 33% sEPayERLEB, aAND | eave

2 g of mateghah PelonPtipeat eff solution containing the adhesion
15 promotor:

> either a solution 86 in the form of a
siloxane microemulsion sold by Wacker under the name
“SMK 2100”7, |

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

20 based on water-soluble ammonium titanium lactate salt..

‘The solution 85 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 S6-2), and

25 0.2 g/m® and 0.6 g/m® for S6’ (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 depositing a model
soiling and assaying its disappearance in the course of
an irradiation with wultraviolet rays. Since 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 is sprayed onto the sample
using a compressed-air gun. A  Minolta CR-200



'The solutions S6 and S6' are sprayed so as to leave 0.3 g/n2 and 0.6 g/ nP
:f or S6 (S6-1 and S6-2), and 25 0.2 g/n2 and 0.6 g/n2 for S6' (S6'-1 and
"S6'-2). The properties of degradation of soiling by photocatalysis for all
--these treated nmaterials were tested |]}Cthe foll owing way: -~ the

measur enent of the photocatal ytic tivity of a material consists in
-deposi ti ngcalmdaletespiis ngsadidtaswegsngei thedrsappedilance i t HEheour se of

an i 11 adi A QL addl Blel T 20l Bladdds. oS! BfgnblC iARUCT b3 SabbaR! egphere are

opaque, the optica measur enent_ se s colorinetry soi ling
35 is a bl 38K ter-gahf k¥ nRryingt ferprdbdins |%h%ssa@p|‘lms t‘PF@?’P\‘Rdused i s

Pebeo 8050 tRhotpgr aphi Car etigyaft NdpbRkK. c&fnbﬁisﬂhblﬂ Isorrmthﬁ&%wee&fater
t he |nk i s _sprayed ontot e sanple usin co resse-alr @HMnolta

CR-200 2 1&sgfiodmansiser Hubefsed I RBLI BB "t‘h oPX L> &7
presence Ofvalrlilatllmﬂ:UCEﬁ enchang@ ifunlctdforabofit tithe unhireragbaerodéyl ng for

2 hours, esa Ielsexosed to I n Ilgtbox ri Phi |'i ps
Cleo 5 Per & e té%’er%lflﬁgl\% 88 d E‘ %pag"psi/%‘rlg]??on in L
as a funct N@iu@‘ memredvarsagm:btmmtea tﬁeamurhhag: pof nies, re:&erensenot ed.
For each s t \%;ﬁgﬁm r el df t eference
sanpl e con%a ?’ng %"F ng?(lfj t \%1 ue b}; 106%%n2?%1te |n

per cent@ge taEngdgtasht i BatoTha \Rﬁﬂ%ﬁ‘%ﬁg¢n fooﬁelghfélqaé?ﬂé?re-nce'l‘banpl eis

about 1?% v&fztl%rtlldd _ll{:ﬁ%nillﬂlﬁht:ffthgtl&éﬁﬁféncég seaplRe 19 bgaomo‘yg.o%or a
very active e resu ed can be summrized in
f ol I>lovm ng 15181*1%11?5%0’%%9 aﬁ%g??ﬁ% t Ot 8T i %tuparq%nigsfssprayl ng

usi ng onl yfm:re adleqaeymamﬁz,ve sampbgar Ghet heesdatts ngbtadhkdt hearcobéi ngs
2t east %@&ﬁ%@me £33 1ol oD E PR ha end of 5 hours, the ¢
coati ngStreated Wi For t e tests according to the first wvariant
(spraying using only one dispersion),
' 2> as regards the coatings, all the coatings
treated, whatever the solution S1 to 84 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 treated with
S2 degraded about 28% of the soiling, that treated with
S3 degraded about 37% of the soiling and that treated
with S4 degraded about 43% of the soiling. The control

25 has no photocatalytic activity,

- as regards the slabs, at the end of 5 hours,
the slab treated with S1 degraded 22% of the soiling,
that treated with S2 degraded 14% of the soiling, that
treated with 83 degraded about 33% of the soiling and

30 that treated with S4 degraded about 8% of the soiling.
At the end of 10 hours, it is the slab treated with 83
which has the highest performance quality, having
degraded 30% of the soiling (25% for the slab treated
with S1, 23% for the slab treated with S2 and 13% for

35 the slab treated with S4), _

' -2 as regards the tiles, at the end of 5 hours,
the degradations are at least 35% (treatment with S1),
in particular 57% for the tiles treated with S4 and S3,
and up to 70% for the tiles treated with S2. At the end



~S1 degraded about 25% of the soiling, that treated with S2 degraded about
.28% of the soiling, that treated with S3 degraded about 37% of the soiling
-and that treated w th S4 degraded about 43% of the soiling. The control
.25 has no photocatal ytic activity, - as regards the slabs, at the end of 5
hours, the slab treated with S1 degrab®d 22% of the soiling, that treated
Wth SZdegyfmded hétrel tthe sdédiradatitat ist rant dantt R0$3 dsigr,adef about

33% of the soiling and hat_tre d_w,th S4 degisaded,ahgqut 8% of the
soi ling. At e 724 8171 atte B ol SPRCRERRRA, &3 Ol o has
t he hi ghest perf or nEncésqadiuist yfouraVi tigat degladdes3Wwaterimlsohavag (25%
for the sl ' \ %, 1. . tr, d.xd 13% f or
35 the sl a?ﬁé’éﬁ‘?‘téﬁ%rﬁﬁ’&‘%%%a&? e&g_dégﬁﬁgiﬁf es“?i aéalf Fﬁ%ﬁgﬁﬁgg?mg hou(;s,
t he degPaddti@hsagtdvityl k@t bidest reinterntheit rcam ) degradgad® ctiPar 57%

for the tilgastreat efhei t fodd1ando$3ingdnd MHid 0 /9% heéot heoti | eRet r €at ed
wth S2. At,the end 19 _of 10 hours, té’: g‘egra ation 1s'' at Iegst 40%
(Si), in pIRICHATS6RY, 88 AT AhdthE SHRRFFAFS rehesens pPethnys
found that #d| ddpasdsmtis alchdid\val apritRablandheisocabgbytsc aeki vity,
or.ti-les since they can degrade up to

with particul arl high actpvity f

90% of the tfﬁ)’aa%lllyiégﬂf%%.ltlfhitoFsgﬁ?%lB?'eOf the inportance of the nature of

the subftrate chosebisbetrhions. qajzimting t Fichepantinbesir amhdone-r egar ds

its textur by s exanpl.e Di | LRI ' articles
EARBEAEALY ok 881 PEL o L0 oL, g Aol ot

and one- conponent adhesi on gr not or s

crosslink PRYFPFShinkcgsadpatlivaptylrass PrROfiaddy dRdoc FiiPohert
adhesi on priget @fipdhénedHdHedi o t Bramotidrane (Wi chadeed®s vk ept ed in
t he sane Waa%j’clogt 1§1I q_{aséepart i al Ié ’ivntoegi( OZ%1 are thus efiﬂi ci ent - For
the tests O ndHER h&5OPERd GaRVERESS spPayFhg i 5AMSw YaepsPE at the
end of 15 hdeasst tipertsdhbg ineat 8Hoy) tdr&btland effhcSent . degr ade about 16%
_ ® For the tests according to the second variant
(spraying in two steps), at the end of 5 hours, the
slabs treated with S5 and then S6-1 degrade about 16%
of the soiling and those treated with S5 and then S6-2
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 S6’'-2 degrade about
42% of the soiling. At the end of 10 hours, the results
arise from 26% (S5 + S6-1), 32% (S5 + S6-2), 39%
25 (S5 + 86'~-1) up to 47% (S5 + 86°-2). Here also,
appreciable anti-soiling activity was thus observéd for
the slabs, exceeding the 40% degradation 1level, in
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 pérformance qualities. _

35 It goes without saying that the invention can
also comprise steps before or after the  treatment
making it possible in particular to give the material
additional functionalities (for example water-



“of ‘the soiling and those treated with S5 and then. S6-2 20 degrade about
+25% of the soiling; the slabs treated wth S5 and then S6'-1 degrade about
"34% of the soiling and those treated with S5 and then S6'-2 degrade about
-42% of the soiling. At the end of 10 hours, the results arise from 26% (S5
+ S6-1), 32% (S5 + S6-2), 39% 25 (S5-+286--1) up to 47% (S5 + S6'-2). Here
al so, apprﬁ&bé@h@n@{ﬁ k@l Q)a“&f Vt‘,cS ylﬁ{ﬁém}é‘uéh&béfﬂégc{z%f e sl abs,

exceedi ng the 40% degradatio evel contrast with the sSlabs treated in
a single stagbi- Plﬂ§n9h6§e§§§ﬁnttheﬁprt%q9r @@@é’%&ﬁ"cﬁ)rrg to 30 the

i nvention proposes xatheughenbedi m&@yﬁ@&h@an Bertachust g depgrdi ng on
the material, to be treated an?d. on the ce OJc treatnent, and which are

general |y eﬁ}s‘?t?Satég{V§§couﬁc Wei e R WRE%Us WItH cl ear
anti - sois i nghpekhessade thealmatesialSbiyt tgnfes mettlimﬂlt oﬁayilep@stilteﬁort he

i nvention ' I Se st ens Lr king it -
possi bl e i ﬁgga??lk%gll 'TE % Sl%qﬁ"d ﬁ%ér?al :[ta%%gél %%g fﬁ’%tg?ﬁ é:lhlrétai esg
(for exanpl eontest 2F ula)eim*emtywneahmma) T tien pemadns hetefthieccacy of
the anti-sgj}egget ke2ETRM FEdrE‘E{}QucE’&§téfa&fEEBﬂtléhB{lQUQHlﬁl siggd fi cant

portion of the photocatalytic active conpoun rate into the very 5
t hi ckness ofh@RBCREFAFLALShPE hvRigbt e obe déeagsr%ﬁén %}ycfspfﬂaytngltas a

li qui d j@hases pre@bgablgl bssenthisn Ikhenatiant iof viudNveswnmon that a
portion remains at the surface to forma continuous or discontinuous film
the characteristics of which can be. adjusted such that it 10 is
preferably essentially "neutral” in visual terns. rj li uiiii niii CLMS
wO 01/10793 - 21 - PCT/FROO 02255 CLAIMS 1. A process for treating a
"perneabl e” architectural material by inpregnation, conprising the



5 spraylng onto the archltectural material to be treated of one or nore
. | 1 qui d- phase di spersions of at ﬂ"ﬂm;ulmuﬂslﬁl phot ocat al yti ¢ conpounds
'based on netal oxide or sulflde ne type of conpound for
.-pronoting the adhesion of said photocatalyflc conpounds 10 to said
architectural 2. The process,as clainmed in
characteri 28 $£}¥hzggthe "perngable % chi tectural %é?éghéplpgzgsfascia
coating, concrete slabs or paving stones, architectonic concretes, tiles
or any material 15 based on cenent cEbpé¥Stion, concrete, terracotta,
slate or stone such as granite or marble. 3. The process as clained in

either of the precedlng cl ai ns, characterlzed I n that the hot gcatal ytic
conpounds ate basedPon MHOFRM oxFE at CTERHINE p%rtlaﬂﬁﬁﬁﬁ%gfﬁll|zed

i R anat ase 5gémtéﬁtiﬁhar1]prmm&aas byallmeagmmén,f édﬂlﬁp:bieﬁﬁgi the cI ai s,
characterized_ in.that the photoc onpqunds .are in_the

particl 8 WPFRANdy &P Ge aﬁ%?% L%?£H5?i (%%ﬁﬁﬁ% %1tﬁ$%£§' i cul ar

not 25 noreoftbne ©@0mome @mgumdﬂﬂhaSEHdwﬁpeﬁﬂlqnsaqﬂ €6 depsti one '

particular f9p8 o 'giégebc§9§9gp§ao dufbduif Ogaggd RhASK eélt%%ﬁweous

phase type. The cess as al e e prece I ng al s
charact eri zed |Sh1]{ﬁiléietﬁ§dacﬂfesa§n Inasipt ones)tyre iof (@emyound for

sol ubl e/ di Sﬁféﬁbl%hﬁgl &h@qmwscﬁf éialé{hﬁheeeea%am%lel Fopbungsone of
t he preceding c| haracterized in that the adhesion pronmotor(s) is

(are) &Qpab?% s%ﬁ ea§ﬁP&§SHtBﬁ?& Wﬁ&egP@H1tectural material, of beconing
fixed therenn by curheg bpaugldss35 adout kladmeddenm cah andzlalimphysﬂ cal

change SUChpg.IVLOLLAT o 1nCaLhanal phLona LRSS nd,0h, caakeseonce.

the curing I ng _ essen y in I'n aqueous phase. Iliji
22 7. Thenpterdsd is @ afawcia ncgaémg t leenreakeli aabs| aknpaving

characteri zed,) 8st habr 2R RN QEMNESELBs, tiles or any material
15 Dbased on cement composition, concrete, terracotta,
slate or stone such as granite or marble.
3. The process as claimed in either of the
preceding claims, characterized in that the
photocatalytic compounds are based on titanium oxide at
20 least partially crystallized in anatase form.
4. The process as claimed in one of the preceding
claims, characterized in that the photocatalytic
compounds are in the form of particles with an average
diameter of not more than 150 nm, in particular not
25 more than 100 nm, preferably between 20 nm and 60 nm,
in particular as a colloidal suspension in the liquid
phase of the aqueous phase type.
5. The process as claimed in one of the preceding
claims, characterized in that the adhesion promotor(s)
30 is (are) soluble/dispersible in aqueous phase.
6. The process as claimed in one of the preceding
claims, characterized in that the adhesion promotor(s)
is (are) capable, once sprayed onto the architectural
material, of becoming fixed thereon by curing brought
35 about by a chemical and/or physical change such as
hydrolysis, carbonatation, crosslinking or coalescence,
the curing making it (them) essentially insoluble in

aqueous phase.



i

‘promotor is the family of organometal lic conpounds, in particular
.tetraal koxi des of the form MOR)4 or 5 trial koxi des of tE
with Mbeing a netal such as Ti or Zr and R and R bein rl ﬁm

--radi cal such as a linear or branched alkyl, which are all* identical sOr =

‘different, in particular containing T 22076 C, or of the famly of netal
hal i des such.as Ti CThe frowesd asveclammey dh snd cofh the&opréerwdifig The
process as Fed i : pr ecedj C msll ﬁpar terd I.h that
one type ofS%f%il ﬁgfon?h%?gﬁg%géggg t%g %ljr?n onr?é al Kal 1 et a an%ﬁgﬁ{]

al kal i ne- emremoheralissitheafenidy sfumrgsmnetentlec sovponsdsis in

potassi um SQaLuR,0hy! | tEbLIRS1kbLPEEs 9. ofTheLREOCESHMAS ﬁg@krﬂ}d igy one of
the preceding, clains, characterized in that one type of  adhesion _pronotor

i s the fan Fyidikpstges Sfafde 4orm MEOR} Fres Wi HPREAT & ARFad the

preceding 2Qchl algrsTicher agirer addd R nahlatrt hbelihguidl phageisibded t he

di spersion(s) .Ls_(are) .essentially aqueous. 11 he pracess. as. clainmed in
one of the 5%‘9&88' nFUH aF s %?cﬁe??zg’aapﬁhF%ata]Q‘gfthEl&Ps;?erresi on as
a |iquid phaze iwmmcsimgo:bodﬁnffbeephothdmatm}]:;/ttimreﬁrfoapuada@ap and tﬂe
adhesi on pr OR(S).4 eﬁa . o] ' r.a | 2. The
process as ggg}smgd |)Or31:J ?r@q%?é/c al_%loktgle?é? ghggg%tserﬁd%eal{%a#%% * one or
nmor e dildbereronf thenfamailiyg ofheigicse aldopiidesconpounds and one or nore

30 dispersigns cont ghBi RE-ddEBAMESEPRiREQMNOIchAl§F 8RBAYR&ceding _
si mul t aneous] y,or sequentially, gy greferably first spraying_a djispersion
cont ai ni ng phBtBEat a ?F‘E‘Ctﬁﬁgrﬁs nds? ahett hefRe priXRsig Une SIS

di sper si onspromoterniisg thize fathicist anf pa DAL Drhetal 3andi3 or Tha Kaliaess

pr eanat| oRSEPAL HECAT CL TGN St oP AP ca b5e6SFs ot iicifes

rangi ngdsup rotd88ivmer se@dum orl Lithium siflidatd.l flll1l 11 1111 * CL MS

- 23 9. The process as claimed in one of the preceding
claims, characterized in that one type of adhesion
promotor is the family of polysiloxanes.

_ 10. The process as claimed in one of the preceding

20 claims, characterized in that the liquid phase(s) of
the dispersion(s) is (are) essentially aqueous.

11. The process as claimed in one of the preceding
claims, characterized in that a single dispersion as a
ligquid phase comprising Dboth the photocatalytic

25 compound(s) and the adhesion promotor(s) is sprayed
onto the architectural material.

12. The process as claimed in one of claims 1
to 10, characterized in that one or more dispersions
containing the photocatalytic compounds and one or more.

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

35 13. The process as claimed in one of the preceding
claims, characterized in that the impregnation of the
architectural material takes place to a thickness
ranging up to 400 um or 100 um.
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photocatalytic compounds in the dispersions ready to
spray on the architectural 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
20 5%.
17. The process as claimed in one of the preceding
claims, characterized in that the solids content of
adhesion promotor(s) in the dispersions ready to spray
onto the architectural material is adjusted to a wvalue
25 of not more than 20%, in particular of at least 0.2%,
preferably between 0.25% and 2%.
18. The process as claimed in one of the preceding
claims, characterized in that the amount of
photocatalytic compounds and of adhesion promotors
30 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?.

19. The process as claimed in one of the preceding
35 claims, characterized in that the removal of the liquid

phase of the dispersions and the curing of the adhesion

promotor{s) after spraying onto the architectural.

material take place in ambient atmosphere, without a

post-treatment such as a heat treatment.



" post - treat

ment such as a heat treatnent. 1UEIITI THLITTTTITT 11111 L M S

+ 24 20. Aliquid dispersion in essentially aqueous

nmetal oxide or sulfide particles with photocatalytic

~titaniumoxide at least partially 5 crystallized in anmmlmllﬁl“ﬁ””

“particul ar

.promotor. ofpgsaid party Sabel98gRgibp the f Bdentdfa10nganogeéshsi C
29 i:(Ifrtglmly ofﬁa ké]l nmetal or 10 eﬁka}?l ne-earth netal

| Hhane AP FInGtes and/or to the family of pol ysil oxanes
agg{ or to ._t—kemei;am lowk i@fe Sdni'i§@Dfﬁal§0piad%iclesomiﬂtﬁﬂqblhdt@dﬁtalyﬁmée
addi tives

et bi | ze .the di %4l
SRR Tre nEUGRyp Ryt DSREaR0 9% o iRalh ek EFRRLES

conpounds and/or to th;

silicates

or 15 co

in colloidal suspension,--2éne or nore types of adhesion

aci ds

cl ai nedsi n qmatmmzed;harmct eanaedsen thatmj t s Js‘JoI i partocudatr i sihet ween

0.5% and 2
content in
of this so
the proces
inclaim?2

such as fa%“&’%ﬁ%ﬂﬁ n§Y

concreie,

terracotta OI’

ant|-50|I|

O/ n , between 50% and 80% of this solids
t e %odan]i oéqugpéu '

|Pdonecofrenttor g t KEPLSr nPEf a

ot ocat alytic ZOdﬁart_l cles and between 20% and 50%
esion pPEABPEPYs) of22sanduse of

%)a&stfélaéé”fe%él'brﬁﬁiﬁ tjo tt?1e19f9ﬁx191§ the dbspenshefatsiel ai med
forc{reatlng "perneabl.e” architectural materials 25

Incrit& e L lyavrhg adkghds, mgketi t 8%t oni ¢

tallmmw-mmatr@ét@i $hTeda ©8s cedent aT@ADOS i t sﬂmlcaeaer et e,

r bl e .or ani

Qg P e ardrO ba oler PET 981 S58PRP st 8. £sh o eRe™™

" per neabl e"famdm taectarldcomt®lkakjidea, particular in the formof fascia
Q§CH ft‘ionéhi?i 0bn@aVidyd Si,8Res, éd&f&@é@ any, vaiRld al tBased on

coating, c

cenent conposi IOI’]

15

20

25

30

35

rete, terracotta_or stone,
stabilize the dispersion, such as B-diketones, acids or

compounds of the glycol family.

21. The liquid dispersion as claimed in claim 20,
characterized in that its solids content is between
0.5% and 2% with, in particular, between 50% and 80% of
this solids content in the form of photocatalytic
particles and between 20% and 50% of this solids
content in the form of adhesion promotox(s).

22. A use of the process as claimed in claims 1
to 19 or of the dispersion as claimed in c¢laim 20
or 21, for treating “permeable” architectural materials
such as fascia coatings, concrete slabs or paving
stones, architectonic concrete, tiles and any material
based on cement composition, concrete, terracotta or
stone such as marble or granite, in order to give them

anti-soiling, antifungal and/or bactericidal
properties. _
23. A  “permeable” architectural material, = in

particular in the form of fascia coating, concrete
slabs or paving stones, tiles and any material based on
cement composition, concrete, terracotta or stone,
characterized in ‘that it has anti-soiling, - antifungal

and/or bactericidal properties by impregnation, in’

particular to a thickness of up to 400 um, by
photocatalytic metal oxide or sulfide particles such as
Ti0; at least partially crystallized in anatase form,



'35 characterized in that it has anti-soiling, .antifungal and/or

rbact eri ci dal | WIpregnation, in' particular to a thickness of

‘up to 400 gmmmmm“mtumﬂmz c nmetal oxide or sulfide particles such as

~Ti 2 at | east *parti al I1ized in anatase form i [Ililll 111111
11111 111t 11 1111 * CL M 25 which @Pe-conbined with one or nore
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The archite al tert clatmed | | ai r erj.zed in that
the i npregn%%?%% tggesgli algglet %ggg?’hi %:t%ril-’eag's 5 1§'féalt§a;§t %%(t) r?r%f‘l%lno
5 silicates and/or to the family of polysiloxanes, and/or '
silicon alkoxides and optionally additives.
24. The architectural material as claimed in
claim 23, characterized in that the impregnation takes

place to a thickness of at least 20 nm.



