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WD 2007/ 143997 PCT/ DK2007/ 000286 A nethod for
i npregnati on of porous objects Field of the Invention

WG 200ha4Ppesent invention relates to a nmethod fPBPECT/DK2007/000286

I mpregnating porous objects in such a way that the

i npregnated objects are provided with a substantially

cl osed surface which is highly resistant agai nst wear

oA mathbd foxiahpreghatiorc af portolme objctsand/ or bi o- | ogi cal

nature. 10 Background of the Invention For a nunber of

purposes, it may be desirable to inpregnate porous

obj ects such as for exanple clay or cenent based

nﬁeﬁi’b h%IWvE ij¢gh surface onto which pollution, algae
esi rabl e substances cannot adhere or in

case they adhere that it will be rela 15 tively easy

tg clean these surfaces wt t destroying the p
sthaptesens iprentign delafie 19 agmetheg for FRRTEEHE pogs Rty such 2
t & SREEIa

2‘5 rT glgéégt h? q%réagﬁ%%ﬁber] &q% IaI|E)eurspos es(,1 {Nggoﬁgmgstﬁhn‘g?ll}l’ r? losed surface

owlixeh ib dhighdp desistarteapamat ywetoof hmahamdall,sdm,emlwl,athenmi‘amd/or bio-
1st ances the concrete structures are painted in

o]Pge’la PUyo0i d the ingress of 20 carbon dioxide,

noi sture, acid rain and salt etc., which all have a

detrinental effect on the integrity of the concrete
structure. For clay based tiles, it is well-known that

- t Badazroayd o€ therbwention wi t h an i norgani ¢ gl azi ng,

whereby a gl ass-like surface is created. This process
of glazing the tiles is 25 rather costly, and for a

urﬁlgermfgyﬁ%gecs’ 1ttrH§y td &Esﬁgﬁg t& Hﬁ;%r@é&té @orﬁ% obiB&s such as for
surface of t ori gi nal” materi al exhibits

cexupipde elay od pérﬁmté)as;edahawads avithsd surface nntoeVlth pnllutia)n algae and
col our, . shi gl ace and r%ﬁ stance. F rthe

gPagh ngqsga ¢ Wﬁ%ﬁv CANRAL 2qheL. or ,¢a5€ tﬁat 1% will be rela-
0@1/&§E th 43R rtﬁe'sﬁ é\#@%ceé’%ﬂo‘flthﬁ V\ﬁ@}‘lﬁ§ e gﬁ[‘tﬁtﬁﬁﬁfm of said surface.

ecorre r at rag €re a
mechani cal inpact may chip off the glazing, or crack

the glazing 30 such that the enclosjng properties of
tﬁe PEEAPHBOSER it e hftsrofherB &novige 2’6@’7%%?&8&9 ¥ concrete surfaces for

6 On. Al
RTINS bt 1 NGB Mok Abo.ino
onulabertaf instaicds theecodtistecktantiagede pamoediiatoeder o tvoid ftiee ingress of
[]-k tech
Wgarbon Qg\glde %%15%& uaec?d rain and salt etc., which all have a detrimental effect on

the integrity of the concrete structure.

For clay based tiles, it is well-known that these may be provided with an inorganic
glazing, whereby a glass-like surface is created. This process of glazing the tiles is
rather costly, and for a number of purposes, the finished surface is not the surface of
the original material, but exhibits completely different characteristics in relation to
colour, shine, glace and resistance. Furthermore, the glazing is a very hard material
such that the objects, in particular when the objects are roof tiles, become rather frag-
ile where a small mechanical impact may chip off the glazing, or crack the glazing

such that the enclosing properties of the glazing are not fulfilled.
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oj ect of the Invention 5 Therefore, it is an object
according to a first aspect of the present invention

WO eoopnesspde a nethod for inpregnating a por oUBCDDKe@t7/000286

with an inpregnation material tonprising acrylic,
epoxy or pol yurethane and allowi ng at |east part of ) .
s@omsequantly, Hlere 5 antedrioipredde g methost o impregantihgrews objects in

uti,lising.subat nmpspheric or. sype nmospheri c pressure.
e DB Bp BlsB ek oGl PR LR ot BRI G
aspect of the present invention to provide a porous
obj ect which has been inpregnated according to this
process. In the art, it is well-known to inpregnate

t Objest ofithednvendem ur e. These processes are 15

devel oped in order to render the tinber construction
nore resistant to the influence of the environnent

SHdtefohalit B dnQUBGRE abdot@ngXPE Gt ASYecIBY theHrievind@fion to provide
The above net h- ods, however, have not béen found

suitedhsidefor dmpfegpatinghapeneys pbieciithran émprdgsativn wmhterigk eomprising

S b 5408 o Ml 38 TG0yt o e
Nk hesbs T daidBibfdck BliBsits tbafrRésph8ik GORPEiaRHodphERE presfIrY.

on the fact 20" that tinber is a rather porous nateri al
having fi bres and grains which easily allow the

PSRRI Tis B roipS st iB i SpndeRpichar Heayrotral nyention to
MBloSlded foro Bjed{Wc}ﬁ'i@,!Ueerp%@@éﬂ&é@&c@f&nﬁoﬁ%%%ocess.

such that the “inpregnating nmaterial w Il not
di stributed inside the material due to capillary ac-

P8R o 1 B B B e R S Ser s b8P B processes are
i ﬁafeﬁﬂ)@atiﬁ BeHRS Bdnldad the Mned BodR@iclib P iRe ARMALME & 8 iRfluence of

t he wood such that a thor- ough inpregnation nay be
pthe\endizonmSutcsucimiitah e dotpms lifeosupeetrneyemey bopmvided. The above meth-

considered f{easible fqor use.wt roducts. wthin the .
o5 SOVt s netciven Ao Ehe tal SRR RSB PR fgals which
PREGReatdd ihNfe Qéﬂgféuogf tH_@Pfé’sérﬁHn@é’nﬁon.%% @s B! Betihaithe pres-
the capillary forces in the pores nmakes them
usiseiimpisigeating msthotl aad nmteotdsssed W RO EEHA4RAR iR rely on the fact
PCT/ 007/ 000286 Descri tli on, of _the | nventign :
at timber is a rather porous material having fibres and grains which easily allow the
impregnating material to enter and distribute itself inside the material. For cement
based and clay based materials, only very small pores/voids are present such that the
impregnating material will not be distributed inside the material due to capillary ac-
tions or any other physical influence. In timber, it is by using vacuum possible to suck
the impregnating material through the fibres and grains of the wood such that a thor-

ough impregnation may be provided.

Such method has however never been considered feasible for use with products within
the scope of the present invention in that the voids and pores in the porous material are
so miniscule that the capillary forces in the pores makes them unsuitable for such a

process.
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The present invention relates in a first aspect to a
nmet hod for inpregnation of porous 5 objects

w@orpni®dng the foll owi ng st eps; i)-v): i) applBpCTDK2007/000286

injection layer of a material “conprising acrylic,

epoxy or polyurethane onto the surface of at | east

part of the porous object and allow ng at | east part

of said material to enter into the pores of said
QﬁkﬁﬁiPd&Hthﬁéfﬁbéﬁ gt mospheric or superatnos- 10

pheric pressure; 11) allowi ng the porous object to

return to an atnosphere of normal pressure; iii)

o tionally at |least partly allowi ng the injection

pregent ayegtian r@ésteﬁ W a ﬁ%ﬁmym@ toya psblashior gmpregagtigneof porous

R OB L TR RN St ?oﬁf| ayer )

aI I owi hg the topcoat to harden; 20 characterised in
that the injection |ayer ap I|ed in step |) and/ or the
t 19 3EPIINZAN ) GsHON fayes OF B mfwnaé &ﬁﬁm@@g qﬁm iFe PPRQPr polyurethane

%& %héq&?ffagg 0 I%Exét epggt Ex %rgit leonH}g at least g)aat of said

herm)re e pr es I nNTa sec

asptetial toGenéer ﬁ@ubahs potEs @f tsalti nibjb'ét ﬁﬂil@ﬁ@t&fdxﬁﬁ@ﬁﬁx&ﬁb B¢ siperatmos-
the nethod of the present invention. Description of
1?*@“9@%‘#@ Fig. | ais a photograph showi ng a

concrete tile inpregnated according to exanple | a.

30 Fig. la shows an area (upper left corner) of the

sitiiy dleen@hetpdeoris@bj 0 &t refifrn tdsh SAIVESPIREE of horhal Phiséilte;
has been being subjected to a adhesion strength test
and thus exposing the concrete under neath Fig. 1 a

SRS B A AR M RS s Babae o paltBhs

surface of the top coat of the tile and V\,hl ch has
al ready being subjected to a adhesion strength test
viv) BpRIYIngri topeeatiafoigryliss epoiy erupdlmesethane pntp theearea of the porous

t@d]ec'éu Blsegﬁqn@%tthémééciogiéaﬁ;phe apparatus. 5 Fig. |Ib

per left corner) of the
surface of the top coat of the

v) allowing the topcoat to harden;

characterised in that the injection layer applied in step i) and/or the topcoat applied in

step iv) comprises pulverised glass having a particle size of 0 nm to 100 pm.

Furthermore, the present invention relates in a second aspect to a porous object im-

pregnated according to the method of the present invention.

Description of the Drawing

Fig. 1a is a photograph showing a concrete tile impregnated according to example 1a.
Fig. 1a shows an area (upper left corner) of the surface of the top coat of the concrete
tile which has been being subjected to a adhesion strength test and thus exposing the

concrete underneath. Fig, 1a also shows a adhesion strength test dolly which is glued
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concrete tile of Fig. 1 a which has been al ready being
subj ected to an adhesion strength test. The concrete

waeeenmoat h the top coat is clearly recogni sedPCHDE2001/000286

c -1 g each shows a thin secti%n photograph of
different areas of the surface part 10 of the

ctontheeduefatd b thentpp egabetheaile andiwlgch BaeXadhdl tbeingdsubjected to a
Fig. 1 h shows the tgifference of the inpact of the

lop sength eshwitBow any| becakdawn ¢ thecwrigrayithin the sensile strength
1ﬁﬁﬁ§kﬁﬁ§£%%&£ﬁk and a prior art concrete tile (upper
tirTe) inpreg- nated with an acrylic coating not
conprising pulverised glass. 15 Fig. 2a - 2d each
shows a thin section photogra&h of different areas of

t Fig- dhis aelesqap of thsrarem@mperler comepi ¢fdhe mysfasghthatop coat of the
' ' ' i g. .t hi £
oSk 8 S8, PP fas bl RePORNE bt N oBE i Blon strength

crst. TRO coti@tte uhidriedtifeagp ab@ds desdy fcoghised. exanpl e

3a. Fig. 3b - 3f each shows a thin section photograph

of different areas of the surface part of the

cppckret & pi | pr e rdin .exanpl e 3b.. 25
CREAEL9 S0P TR ERDPLES, R o Bl B Nt
bef thg ceukditie el €Enprogmifeddticaslingto exhmpRalah t est

involving five dollies. Fig. 4b and 5 each shows a

thin section photograph of different areas of the

sy f t h crete ti [ egnat ed .

20, Py F Bl edone 6P RS Rafyl e R RO, Hnrpt g prace ac-
pbsriRg Bk Biplénadlcderaflel iRl & PpribAeR dedkletedfile! @?per tile) impreg-
eternit ob- ject inpregnated according to exanple 6.

Vistod wth pa 3907ic SomiEg K 2OWPYicioe P8l eriidglaspa and Fig 7b

each shows a thin section photograph of different

areas of the sur- face part of the clay tile

| Fipl egnaldedcRgarst théh §ekti6X pABbEraph oPRIfRié M reas of the surface part
Description of the Invention 5 Tests have shown that

i of the cpeeretepine impregnpied gaeardingde examplb2ect s, such as
cenent or clay based materials by using either
super at nospheri c pressure or subatnospheric

Fig. 3a shows a thin section photograph of the surface part of the high strength con-

crete tile impregnated according to example 3a.

Fig. 3b — 3f each shows a thin section photograph of different areas of the surface part

of the concrete pipe impregnated according to example 3b.

Fig. 4a shows an impregnated tile of example 4 after being subjected to an abrasion

strength test involving five dollies.

Fig. 4b and 5 each shows a thin section photograph of different areas of the surface

part of the concrete tile impregnated according to example 5.

Fig. 6 shows a thin section photograph of an area of the surface part of the eternit ob-

ject impregnated according to example 6.
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pressure in relation to the anbi ent pressure. The
i npregnating material of choice nust be chosen in

waeooh/1a9wmy that it fulfils both the requirenePtEDK007/000286

the finished surface, i.e. 10 ?hat a substantially

cl osed surface is provided, and at the sane tine it

nkigt 7hendFig7b eachcshomtsya thincsectibimphotogiaph pd diffdobme af@s of the sur-
the materjal .to.mgrate into the pores and voids

s Bk OF ey U itaitenad acterdire RoESRmioDs  obj ect s

such as cenent and clay based ma- terials. The present

i nventor has found that acrylic, epoxy or polyurethane
conprising pulverised glass having a particle size of
ODrtailed Die3oription of tHesinvbmti@bove require- 15 nents.

Accordi ngly, the nethod for inpregnation of porous

obj ects according to the present invention conprises

testd RhveOMoRG BhERSS politie t@Hﬂ#%@we Prchul loBfelts Buch®¥&lement or
of a material conprisSing acryllc, epoxy or

pdhy thas¢ch arateriatn by using sithel asnpeafmesphéda prespaet orofubtitneospheric
porous object and allaow ng at |east part of said )
RIS 1 el lgR 6 1he AR oRtResSee d B rmbrapentiogaatprial of choice must
Ubd EicabRth sdhalwRSRRSE REARMM BR" iR §th& fini .
pressure; 25 ii) "allow ng t he poggﬁs oe?ECtt%%ﬁ?%%%ﬁ%m&cale'
t thatin sabstogplisraosst sndacemls groeissdirand atithé kamptinonalhyst be of a

PRy spBf tiab it Binegeibies bp Absairelstehia Jsrate tisoy pores and voids
Pyt ot hrRNeraRt Q?I&Q &f MEFborBls 51%]@&9,%{191\5; ?s geﬁQerR th ‘E%ap{éoased ma-

inmpregnated wwth the injection l"ayer; OW N

t iepelsal’h¢ presentdeventoBal GOdIABORTyIEE, BESH YKy BARBE mprising

ch ractgrlse in that the . injection Iager apglled in i

sPyerse Feps frrvinga p%& astlzeaﬁffe)piné‘ﬂ tg A0 gltné@l U,')the above require-
@Rii ses pul verised glass having a particle size of 0

nmto 100 m 5 Hence, according to the nmethod of the

present invention a total of at least two |ayers are

applied onto th rface of the porous _object; viz. an

i jg?é?fgﬁng& @y@pﬁmﬁ %%lmwr?ﬁlqhﬁa of perqus sbjests #reprding to the present

SHREL b | . subat nospheric pressure

S R

isfTo par Into the pores of the

por ous object to be inpregnated, and subsequently a

tﬁp- coat which is applied on top of the injection

| 3ypBPLYINE 3 ATEIRN BR3sY P adnaterial semprisimerachdic] epexyrplyurethane

L Q65 ind Skl oF Ut fegﬁ%aptf ofithe pf)f.o[&g lobJ%E:PMcjﬂlowing at least part of said

material to enter into the pores of said object utilising subatmospheric or superatmos-

pheric pressure;
ii) allowing the porous object to return to an atmosphere of normal pressure;
iii) optionally at least partly allowing the injection layer to harden;

iv) applying a topcoat of acrylic, epoxy or polyurethane onto the area of the porous

object impregnated with the injection layer;

v) allowing the topcoat to harden;
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The porous object to be inpregnated The objects to be
i npregnated with the present invention nay be any type

WoRposmes 15 obj ects such as for exanpl e objBCT/PK2007/000286

conprising a cenment or clay baled material, mar- ble,

terrazzo, granite, travertine, sandstone or eternit,

wWithout limting the application to these. Exarrpl es

of, finish roducts are clay qr .cenent_ based roof

CPheaaentst an B HiimncBoR oS Yomlied 5 STepas Andoicthe sapeoat applied in
¥E v)RoRfpE: AN bl esrrla%t 51% fe% f%@t

constructroﬁee neﬁts%fbr oi | c%xﬁ%ﬁruc |%dﬁ)wn

el enents for patios or bal coni es con 20 struction

el.enents f r Stgﬂ% such as stair, case steps;

e PRis 2Psrangp ogfof 3¢ DISAEY IwAtiop dristA §f plolassiwo layers
P?h&ﬂ)nt@ WL L0 8Pl deue %bfe'cﬁ 'U?Jf}taﬁ IIJ%{E%JA 189 which with the
cons uc- tiron elenents or use t he fll e (0]

a}gﬂlp ofleitheresupstatthospheriepicksage of bldmtrﬁospmeﬂs pred@ire @forced at least
28gents or roor in ensj| age srlos or for slatted
dntg, the pores of, d Pq’f@% OBlreth t9rb "alnllRW%natffd@ gnd subsequently a top-

c

W% SR cgPFEon I Ghe Likchbl ER ook i bidRfies the qegired fin-
bishingpowdtatteelsiafaee sf thedthabprodpgr oxi mately 30 - 50 C,

such as approximately 40 C for 12 hours imedi ately

prior to inpregnation in order to expel noist form

it GRS qpidd | BE iBlouEa L0 be used as | mpregnati on
material Tne To pe used as inpregnation

material is selected fromthe group conpris- ing

yl at es, epoxi des and pol yuret hanes. The
F%? ebjqsisita derimpesanated weih e niesenb InNentierO Ry 4390y type of porous
PSSO A OR0 2Ry %'ﬁge?&eq%&hp'}i f eat B8] €19 LA IEAES 1, mar-

pblbmermm(ﬂ@ﬁdmﬂeng‘a‘tdﬂﬁnmﬁrﬁfsto@le dertérhﬂ‘ Wﬁh@ﬁﬂﬁm‘uﬁ@ €he application
hardener mxed wwth the resin of the

iPpibsds a@’iaﬁg’l%t’% finished geadugisiase day pea@mﬁg tapes raof Ailes. Other
t ed
S DY 55 O bl AT e it

t mSﬁ@mnﬂBﬂhSnts fort dsﬂa 1186 Zoh Sirudtion Gdéthé’ Aatgadbs 8MBhlconies; con-
possrble clo grng of the nozzle device wll occur.

Aftaistion § s for plairggses, pEchps stair casg $tepss oMlons fsvsnension of ca-
f
DY, L850 of DRSPSl 4 oo conste

Ut bletrientsnmﬁ@tsé i ﬂn% freld baegricitubd)SuelPhe6hsith@e BBors, construction
treated may be kept relatively short and
elements for floors in ensﬂage silos or for slatted floors or for feed alleys or for alleys

for collecting faecal matter in stables; table tops, window sills, furniture.
Preferably, the objects to be impregnated are stored at approximately 30 — 50 °C, such
as approximately 40 °C for 12 hours immediately prior to impregnation in order to

expel moist form the pores.

The polymer to be used as impregnation material

The polymer to be used as impregnation material is selected from the group compris-

ing acrylates, epoxides and polyurethanes. The impregnating material may be a two-
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constant throughout the entire application process. By
further regulating the hardening 10 tine of the

WO a7 aevponent i npregnating nmaterial, it i s poR&GI/DKeon 00286

create a relatively short i np?egnati ng cycle such

that the objects treated according to the inventive
mePRpanens materiad (Whegr i blatdgnerfis eddddetavthe gesithof the impregnation mate-
instal.lation;in ich t thad is carried out may .
oL PR PPLi s HH Sptebilia iy S Hanmiedqis: maj beaniked with the
I e oQ&h@ﬁﬁp%gl%ingﬁ‘Mat@ﬁalLﬁ% ifor 18 lgﬁ’\;iﬁ% 'tl?é_rﬁg)&'le ng'ﬁ from which
injection |ayer and/or for the top coat. e acrylic
Tarrde hgad ihgol be 238tddrasm ise tovemiathy objichtasbeniasated. By mixing the

proven excellent as a material for the injection
PSP Bl B, TR eRipatiag and 2pbwblpsiogging of the nozzle
wab@ite Ram Sdovk: AMB APt 186 of th ndVidld @El Codtfh Qhélgg@élh fresh in
col ours which harden upon drying. It has a (lzllry er

c tht éhe ampunt@%ting® framnhdenixad gepregnafroxinateriahicaves the nozzle and

alternatively be used.as a . material for the_ injection

| syl Syt thespptace,of (8 gbisghio Deriieatedny e dkpielagiusly short and
Plobfgtint 3Bu R Yhe @R Sipifch CRYRARY %‘%ﬂ%& i
proven exclel: | ent eas 1a tlgr%ﬁ?gersstlﬁe |njeé<]:: onﬁ)lglz}l@é/éﬁardemng
atithet ¢fethe twpcompondie kmpfdgoatingPmhteeial, 3113 gopsikle tVarits b relatively
IS, a solvent-free two-conponent epoxy 25 conprising a )

r &9 nﬁlgfetgn%\ti‘ﬂf qu],ec\rsaglh é@p’g‘Ft‘?bJ Ao iiceted sapcpehing te pgwnvenﬁve
f @lethtiereRSival) JudkeF LRGN A, fher‘fﬁ%ﬁﬂé tfdn, AVHOE 18 method is carried
topcoat accord- ing to the thod of the present

i aviemay beistackelindoted 02 bthefwiserharidtedconpany Teknos.

Inerta 250 is a 2-conponent epoxy with a | ow content

of .solvents (dry matter content 30 ca. 96 % vol)

CATRHdeSiaPige 8f A&FIIC - e TRREGO

pol yur et h%nes &rrgy al %Pﬁg?ﬁ/%ﬁ%ﬁ%éer@égﬁg 1%@%2 nef;a. 4 and/or for

f the topeodtnTlecadrylic Telaweryl s 789 Gont the co@PasOBEknod Reve proven
pg}lﬁ};ﬁr et hane 3646 _from t he conpany Teknos have
2

VO
FAA§SFABEHRARD s Anise BB By ey By épcesic drkrastyl fva 2789 is
BRI Alast - dolipoh it - Thi
Teknos ??(8546 i's Ohéﬂ\koeé-agg%a}] ra{ié}%tgé f)lgia%érre héﬁ’g‘gﬁ%h”h harden upon
caryprg. $ilag aalry emiter atdnt afD’%. har dener part and havi ng
a dry-matter content of approx. 63% 5 A person
skilled in the art will be able to provide other

AR Wide GongeRRUPOLES AP d1tRALNI$be used as a material for the injection layer
and/or for the top coat. The epoxy Teknofloor Primer 310 Epoxy Varnish from the

company Teknos have proven excellent as a material for the injection layer and the
topcoat. Teknofloor Primer 310 Epoxy Varnish is a solvent-free two-component epoxy

comprising a resin part and a hardener part.

Another suitable epoxy for use as an injection layer material and/or a topcoat accord-
ing to the method of the present invention is Inerta 250 from the company Teknos.
Inerta 250 is a 2-component epoxy with a low content of solvents (dry matter content

ca. 96 % vol) comprising a resin and a hardener.

A wide range of polyurethanes may alternatively be used as a material for the injection

layer and/or for the top coat. The polyurethane 3646 from the company Teknos have



t hanes suitable for use in the nethod of the present

i nvention, such as those manufac- tured by Bayer,
wW®2A®BF/14399nt sman and Akzo Nobel . In a further ePODOK2®000286

of the invention, the inpregna®ion material optionally

com 10 prises a solvent or thinner. The inpregnation

net@ichgkcellsnbes amettriahfdriiee njatios jayec ant the to@at. Tekfi® 3646 is a

present inv may be wat er-based or based on an

o PSP IPOR Bl SFoE e SO IRe AR08 Partandia hardsser par and having a
advamhREereent 6f ARSY. BBE | npregnation material in a
relative dilute State ich may be acconplished by
thi nni ng the [ rrpregnati on material with a thinner.

ethln y regnation material itself
3 Px&i?"é‘r fdd the %é{“é]ige fgfrgﬂ PEQYidsy Qe acrdissaanerides and polyure-
i &aﬁé@&ﬁ{ B%CH; JHG ng 49
instruc- alt [ or?sg%éfjﬁ?ﬁgrﬂ%uf act%l‘\é?te(rgg%? ﬁ‘?%@%’n%lrc}égﬁgl?o%?amfac'
miired byBayes, BASHatlitsmaniahd Akhe Nobglc eg- nat i on
material to be applied. Hence, in each specific
i nstance one should consult the supplier of the
| PR o i "
o e cAfbo o o Rlyeh e B LSl ppionatly com-

10t pesasapobant ordtyrinper. Cﬁhb dmpegnationt mawesfiad &6 ussLRans pfdess accord-
on t hehde5| red. vi si bl e properties of the inpregnated
oBj&et te pesg inypRiqne Eray s ow iR hised o& dregechen o arstic solvent. In
TRSHOfhsBhoLEwR ! gat and/ o
the |njection ggigﬁio %@%ﬁ?qugﬁggl%éggwg ggn%ﬁmdlnardahve
Wige state which majobé accemplﬁﬁedl e thirsdingn ﬂféflnﬁﬁ%atlon matenal with a
Sﬁgstagﬁgg may res in prolonged life span o

hinmgr ma gél}pameg@]ng@ inateriad 1tp¢lﬁb@ngn@qg based or based

15 ayRLAY ve additiv
may bep%agmg%otleélg?i?gg etgﬁlgﬁg\e{h%flg} 8 e Iﬁg to'the instruc-
atrend of thé hfanhﬂz(emr@tcfmhe itﬂpragﬁhtﬁ)h\iﬁﬁenzﬂ\ i e tlbtlé‘ﬁﬁtﬁ the impreg-
are; Tinuvin(r) 384, T|nUV|n(r) 400 and a 30 hindered
ahftion matgnal tg 1bs BPPiicde r Hengsy m)edch specific ingtaneg e dr@lbeonsult the
Td avall le from

ARSIk il irion SETEL B b oruiFh 1 o SR vents

up with other suitable UV-protectlve additives. WO
2g¢7[143997 9 PCT/ DK2007/ 000286 The bi oci de nmay be

20 CERaSHatigh 3y cfiand oF thegieredat ey edleurky ontranimbdng depending
b I|s t hi azol i none,

%ngllregr%%{% ;%11?1{5),% ?Ige%% oﬁfg}ﬁeg{mp rﬁ%‘f’é ?az ol i none,

octylisothiazol i none, dlchlorooctyl|soth|azoI|none A

person_ skilled in the art will be able to cone up
v&nt prstoned emhodigpent ageesdingde the method of the present invention, the top-

coat and/or the injection layer comprises a biocide and/or an UV-protective additive.

25 Inclusion of such substances may result in prolonged life span of the surface of the

impregnated objects and prolonged avoidance of algae growth.

The UV-protective additive may be selected from a wide range of commercially avail-
able UV-protective additives. A few of these are: Tinuvin® 384, Tinuvin® 400 and a
30 hindered amine light stabilizer (HALS), e.g. Tinuvin® 123 or Tinuvin® 292; all
commercially available from Ciba AG. A person skilled in the art will be able to come

up with other suitable UV-protective additives.
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5 The pul verised glass to be included in the
i npregnation material |t has been found that the

w0 p@i7asiden of pul verized glass in the inpregnaPCDDK2007/000286
material highly inproves the Breaking strength of the
finished coating. This may probably re- 10 late to the
f dbe bidsade may Ye spledted fomsswpkeriangd eScomrhércially laviitable biocides. A
pores of. t orous material, thereby strengthening. .
tEFéfV i nPlgr F‘ﬁ‘iﬁ of ¥fe %S@Vﬁ@qm%‘ﬁg@fmi t ?}30493}‘?"}&@%%&“3201“10113»
U BétzidoRBaRIHnYRE, - obi§REbiRaASBond) EllcibRDERisdthiabfone. A person
injection layer - acts as an ahour agai nst wear and at
t slallehinethe artavijl bewbltds camlearpgeith sthef audablebéecides. whi ch
the subsequently applied topcoat can adhere, whereas
when present in the topcoat, the pul verised glass acts

a’?h@ﬁél%ﬁ%éﬁ %lék§ t@ﬂ@in@ﬁfde&‘@r?fbewr%aﬁ&emﬁ% tinme
provi des protection agal ns adi : was

surprising to verify by thin section photography
| ysis that, the injection_|ayer conprjsing . .
Sﬁﬁ\%iﬂe% éOI@da'i‘ét thg shelusian of jpggieeaﬂ glegs InHe Sypregnation material

t hgpﬁ%} ' t ﬂlﬁ%#& W

a@l?or di g|§‘§éggj§‘§$’%e§§ﬁ‘ gsrtr eggt@o(gtt?%g [ ‘gﬁe?t%l%hany rp%pg{?bably res
shtnioeatbe W tlst verygaiallt glass pganidclpowil ﬁllhrtm poreabf t'htﬁqaakcfus material,
as eyidenced b he adhesion strength tests. The

oy e i e SrGEyahs s Fiepice fhinbstiayed tha the pulver-
e Eey; Ry, Bread i B nflefin dyof) - o o o e Mg wygar and a
lhersame ¢in®Oprgmides 2 hargerchrfase &0a torwhizh3be gibsediidtifly asplidd topcoat
run to 90 gm e. g 1 gmto 80 gm for exanple 5 gmto

5 Sy PCTEES WhehPIEECTd an e tobcast, thepefiveiissd 2tsg aAsts phan amour
o MR WehCeha SRR E6E U b BichBa BT 50i8on,
present 1 nvention, the pulver-~"ised glass has a

particle size distribution in such a way that nmn. 50

% of the parti- 30 cles having a particle size of 20
wams spgyisingdo yerifipby thim sectipayphotegraphy gnalyss fhatdhsrinjegton layer

P AP : i1Gl e . ol .| ess .
ChirF S R el s REBRCinflsE Rl 8 P9t shE B ghjectat o
hdepitingf aippard feel mngi and @bofligly PFovi@s for ANEdaBAR AHidB AP fany in-
10 PCT/ DK2007/ 000286 It should be noted that in the

aTERAES a%asr HEgeehthag the moreysematerial dfbelf agavidenees by the adhesion
C%hgﬁlttléé{gd as the particle size is not restricted to

any rower limt. Accordingly, inits gen- eral

formul ation, the particles of the pulverised gl ass may

have any size in the range of )
The pulverized glass to be used in the impregnating material has a particle size of 0

nm to 100 pm. Preferably the pulverized glass has a particle size of 10 nm to 99 pm,
such as 20 nm to 95 pm, such as 30 nm to 90 pm, e.g. 1 um to 80 pm, for example 5

pm to 50 um, such as 8 um to 40 pm, e.g. 10 um to 25 pm.

In a preferred embodiment according to the process of present invention, the pulver-
ised glass has a particle size distribution in such a way that min. 50 wt% of the parti-
cles having a particle size of 20 um or less, e.g. in such a way that min. 40 wt% of the
particles having a particle size of 10 pm or less, e.g. in such a way that min. 25 wit% of

the particles having a particle size of 5 pm or less.
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100 mor lower. 5 It has been found that a particle
size distribution of the pulverised glass according to

w0 b@7fledobowi ng table 1 is partjcularly suitabl BCT/DK2008©00286

in the process according to t He present invention.
D aneter of hole of sieve Amount of glass parti- (m
4 goulhbs nbdbten (the Yhove3KpPes8i®n;la PariFle7§z@ of @ hmidis to be con-
62.4 15.8 50.5 12.0 38.6 3.8 28.7 61.3. Zé.8 4,6 . .
siruel agths mricrle sizg igney restycted o auy lowper lppitt @fordpslypip its gen-
pul ' SS, : %. Qf
S SRR WP et e PO A e oy 1B ant W3 RAGE range of
qoop@nentosvedf the polymer" in this description and 15
the appended clains is to be interpreted as the
pol ynmer resin plus hardener, if applica ble. Hence,

ol v . < ' : j :
Ahtec et SEbng BRER shficy SR BTk ich bRl pLASHNAE s Reocording to
qRé EollAtinpgablod Resetdllatesuifablyl fsuse dnttenprocess according to the
Preferably, the content of the pulverized glass is
ipiesepui@yentipnan anmount of 4 - 90 20 w % such as. 10 -
80 wt% such as 20 - 70 % e.g. 30 - 60 W% such as
40 - 50 WD 2007/143997 PCT/ DK2007/ 000286 11

Diameter of hole of sieve | Amount of glass parti-
(um) cles passing hole (wt%)
38.2 88.1

28.5 76.2

214 62.4

15.8 50.5

12.0 . 38.6

8.8 28.7

6.3 22.8

4,6 14.9

3,3 8.9

1.4 3.0

Table 1

The content of the pulverized glass is between 2 and 94 wt % of the base components
of the polymer. The term “the base components of the polymer” in this description and
the appended claims is to be interpreted as the polymer resin plus hardener, if applica-
ble. Hence, any solvent added to the polymer is not included in the base components

of the polymer in respect of calculating the percentage of glass content.

Preferably, the content of the pulverized glass is included in an amount of 4 — 90

wt%, such as 10 - 80 wit%, such as 20 - 70 wt%, e.g. 30 — 60 wt%, such as 40 — 50
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wt % of the total amount the acrylic, epoxy or
pol yur et hane of the applied anount in the respective

wa@t@p/143bbe pul veri zed glass i s an ingredi ent oPCT/D&2007/000286

i npregnation material was credtded by pul- 5 verizing
second hand gl ass derived fromw ndow panes. The gl ass
wersYopifethe thtalranaoum theraerylic, dpoxyvbi pblydiettiingidflth@applizh @mount in
of steel balls were present whereafter the mll was
r BedePECEEHER hat the steel balls woul d crush the
glass. Alternatively, the pulver- ized glass to be
used in the present invention nmay be obtai ned by neans
oThopiieerized rglasd isan ingeaditingufihe impRign@soniatefigl Wasddteated by pul-
attritor systemor by means of a roller edge 10 i
appHing spsondrang; glass dlerived frginyeiadew papess The lags Was placed in 2
h o e . H .
¢ REERNP R R o Ryt 2 hantior B BUSE SRR w3 wbehter e mit
| wad foeatedangh thatnihe $tecl balls wonldtdreshgha ghisf A lteredtRBlys BRPulver-
to exhibit hygroscopic properties such that it is
pige< glspstorhs used isthe presentinvention sepydreabiained bynmeans of other
[ j [ [ t he pul 5
BRI Sy TREL b AR SR BB rchiofioler cage
| mpaedisent al so is active in that a very good
di spersion of the pulverized glass in the matrix of
the inpregnation nmaterial filling the voids and pores

j . j [ . riher e he .
Lo, Us 018G Sered Bo BER ST, IAEPRRF whF putverizea
estich hhdt thé paliticly diswiparion 68 tieualivériell olldye iPul e nm to 100
glass 20 does contribute to the enhanced strength in
t Wa. the elpshparticlep seqn i evbikbyasescapic pyparties ueh thyt it is possible to

VL | . i.nth terial. according to
P68 bERRRAER B oo SR R] halBuT R Blip FEE DS gt e put-
f vatizad gthss ingaidaitialoadingdOpRbise Hlreditntialsodbhativad tha 2 very good
I'n one enbodi nent according to the present invention
t fisparsipr of thepulveyiaed glasyial the matrishef the dppragasticponpletislddling the
pul. ' I .. Ln anot her. enbodi ment. accordin 0.

PR S Bt o Pt OGS o REMRIRC R SR b Bl Brized glas
CReElesS RS a REHMEB xS chiBR Hind@Afl prdheri®ls MORURAthE Phlverized glass
bodi ment_according to the present ‘i nvention only the

t 56 cemtribyigpe ﬂyﬂe@%pmed@trie@@b in giederlenedinpropiatimningaterix.

the injection |laver of the porous object using
super at nospheri c pressure WD 2007/ 143997

P83 KRl HBIOBZAE glass in the top coat material according to the present inven-

tion, a very smooth surface of the finished, impregnated, porous object is obtained.

In one embodiment according to the present invention the injection layer as well as the
top coat comprises pulverised glass. In another embodiment according to the present
invention only the injection layer comprises pulverised glass; and in yet another em-
bodiment according to the present invention only the topcoat comprises pulverised

glass.

Application of the injection layer of the porous object using superatmospheric pressure
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12 In one preferred enbodi nent of the nethod according
to the invention, the injection |layer is applied

wa@iging4aper at nospheri ¢ pressure. I n this enboPCTYPRR(07/000286

the porous object after applickkion of the injection
| ayer is sub- 5 jected to superatnospheric pressure,
i Ileonfppﬁ@tﬁde@nbmiimenhoﬁmsphahb(t a@oediag te theTiheention, the injection
| i cation of superatnospheric pressure after the
YS’E:{SlaBHh‘fda'iﬁé‘?gﬁ‘& i‘&ﬁﬁﬂ’?‘f‘éﬁ}nef orces the materi al
of the injection Iayer |nto t he pores of the porous
object. In a preferred enbodi nent of the nethod
abr thigembodimentyghé purnsiabiect hiesaypdicatiomst thtGnjebésn tayer is sub-
pressure is jn tge,ra e of, 1,5 - 25 bar such as 2 -
2{FCfsgy to Ypgratpospheuic PrEssurp,i.e. RIGSSHISH @ @Vﬂo%ﬁn%hem pyggsure. The
| Qpﬂlﬂﬁtl&{ ©¢ Slperdeiisphatid ?fbsﬁﬂ'g atP@P tl?ao ﬁ IF]Q% been applied
whenever a pressure’Is given It ers t'hat
t forsesghe swmtariel ofthamjattsnl layer ipo elscsptrres of the pbtoﬁas bbproe
of reference a per- 15 fect vacuun1has a pressure of O
bar and normal pressure (i.e. neither subatnospheric
pﬁ?§fp%f§1r&9ﬁmﬁbmﬁ{eﬁ{ gpﬁl%r}ﬁéﬂ’lgd QE@?&EH% % tﬂe X exgﬁ{n' the superatmos-
Super at nospheric pressure Is 00d as an
abh@iq,presspreessn tlee mhgeof é Sthaﬁ bir, Bach asV\ll %YZE)aBar e.g. 4 - 15 bar, for
subatﬂog eric pres- sure is to be understood as an
%&@sléhl?aé of less than 1 bar. 20 Wen the
injection layer is applied using superatnospheric
pressure, it is usually suf- ficient to apply the
shpﬂleepremﬁtp&ﬁscmpnqmr agistheappaided cladhat wiveheS&ral prepird 0ziven it is
(3 accor di ngthséo a pr eferred anbodi ment
o oot 3’% ks PFRBHE fOHR fpelite, pess e erds-thig Heameof reference a per-
t
Eég;? Z%%l%lnie saep ee%st%?% 'ri])? Ioaﬂég ah® ;qgﬁllsfal %%s@&le éf‘ e r?Pegt'hé Lﬂ)]att%osphenc
sprbemiis ner i@emtmuﬁﬂﬁnc@ﬂédﬁu@ if leaﬂ.(Su &@ﬁﬂ@’@)henépressure is to be
. 25 for 15 seconds - 4 n1nutes e.g. for
‘i“é%%‘?fh%s an gbselue peessure o& Mmase thasr! o, whersavisubatmospheric pres-
e .i.npregnat ed
Z%%Hésffgr“?ﬁﬁ%’%ﬁ%%&ﬁﬁﬁ e o B ) P
appr oxi mat el y 40 C for 12 hours i mredi ately prior to
[ nation. 30 It is self-evident that the
S% hm?ﬂﬁléflu &P ieapplicd vsingtsuperampsphests peswre it isasually suf-
aﬁ@ilehte E) nugﬂk etﬁé 'Sﬁ erth%/o% hg'ﬁ:s {elé%ugg ghgar dega%vé silog peno‘c?i of time.

super a pheric ressu
Hence, according to a preferred ambodlment of the present invention the superatmos-

pheric pressure is applied to the porous object comprising the applied injection layer
for a period of time of 5 seconds - 10 minutes, such as for 10 seconds — 5 minutes, e.g.
for 15 seconds — 4 minutes, e.g. for 20 seconds ~ 2 minutes, such as for 30 seconds - 1

minute.

Preferably, the the objects to be impregnated are stored at approximately 30 — 50 °C,

such as approximately 40 °C for 12 hours immediately prior to impregnation.

It is self-evident that the superatmospheric pressure must be applied before the applied
injection layer has fully hardened; i.e. the superatmospheric pressure must be applied

while the injection layer still has liquid characteristics.
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while the injection layer still has liquid
characteristics. WD 2007/143997 PCT/ DK2007/ 000286 13

w@\ppite®pT on of the injection |ayer of the porPCEDK2007/000286

obj ect using subatnmospheric préssure In another
enbodi nent of the nethod according to the invention,

the porous object is 5 inpregnated with an injection
I el utl | i.gi ng. su alt m)sphenc ressure In thls em

<l
.....

3 A A a.s
>

a subatnDspherlc pressure, mhereafter the porous
object is inpregnated with the injection layer. In a
ph]eefmﬂree @mbobindinirefithe héhod ubmrmngph drei invmiemstheq)oirms object is
0. 001 - such as 0..002 -
oingRyBEnates! Wﬂga%n lrgﬁréwna@ye etihsme S&ba&epsph@ﬂg presistie. I this em-
O
Obncéi @%ﬁ% r?t?e g’{)_ﬁcétotsou € Hrrrlg g@lﬁcls pSP gtg{l gg:sa;&g%p 0s (l}e?c Ipressure
3®here2iddd the porous shjedt igBnfi@gnatdBithitle injeetion 1a9€r. - 120
mn. prior to the application of the injection |ayer.
15 When the desired subat nospheric pressure has been
t ' ri
R £ pripoatlBBURAD A, Bkl Blphehil DrASHL'IED. RALL B By, such as
t 01802 th®7 bbf, @gd. 0.605ma 0 barnambhads Gobatowdpherg. ©. 02 0.2 bar, e.g.
pressure for a short tinme, such as 2 - 45 mn., such
aQ08—-0.Bbatyin e .g. 10 - 20 min. after the
application of the 20 injection layer. This allows
the injection layer material to distribute itself over
t Inea préferfeicantaididhbs, ferbatmakphaic pbisate Bappheefor 30 — 240 min.,
i npregnated and to a smal|l extent to flowa little

diushah 68 i I0aninn &-8 8P el Grmimeriebiodke apphisatipefite inj @%@n layer.
t u t

WISk Sl ABlRABHed 2 pROTAL HhO RSP LyMTR) g maigin o

pihesissire ot iod éinfehthepjeeornlayértie apylfedus obj ect forces

the injection |ayer material further into the pores.

Preferably, the the objects to be inpr egnat ed at

S ' t

SH ORI GhPETERYL alBnsd oY Sl Mosp FRRIELIRIEH shor time,

| saehdis @ €Uy niihl, slich 305 Q0 iR g at) -0xn mﬁy a&&t he appliieion of the

superatnnspherlc pressure or subatnospheric pressure

i ¥jqckien dpist.i1dus aliqventhe injeetéon layeanatenal (ta distribute itsedf over the sur-

? aéé Iol? He ﬁo?o&so(gb(jgct %&gﬂﬁ Bah 19{15% NaTRE ¢S ! %ina UPent to flow a

little distance into the pores of the object.

Thereafter, the object is brought back to conditions of normal pressure. As the pres-
sure is increased the rising pressure outside the pores of the porous object forces the

injection layer material further into the pores.

Preferably, the the objects to be impregnated at subatmospheric pressure are stored at
approximately 30 — 50 °C, such as approximately 40 °C for 12 hours immediately prior

to impregnation.

By using either superatmospheric pressure or subatmospheric pressure in the applica-

tion of the injection layer, it is possible to force enough impregnating material into the
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WD 2007/ 143997 14 PCT/ DK2007/ 000286 surface | ayers of
the objects such that inpregnating depths cal cul at ed

wa@sgowhesper pen- di cul ar di stance from the surfBCEDER007/000286

these materials will be in theldange .froma few g
nmetres and up to a fewmllinetres and nore. 5
AplptfaocdaYeyT] obthe hlajgd;ts pudaﬂlabhnprﬁgdmingr&ebﬂﬁ .Q:aﬁfule%téﬂearl]s the perpen-
injection | ayer Subsequent to the application of the
B i im oo i b hess Taisphs will boin the reage.from a few
f Bfefred Lgddniection layer. 10 In one
errbgrg% ﬁﬂeq]?@g%%ge%ﬁ%ﬁ}eg@%%ed%?%éess of the present
invention is advantageous to allow the injection
¥ ef. to harden for a short period of tinme, such as 2

Applicat topeoat ontg the surface gfithednjestiomlayer 10 - 30
m nutes, e.g. 15 - 25 mnutes, such as 20 mnutes
before the top coat is applied. 15 In another
e fbimiquentio dvcapplicatjort of thbénjpetigeRgerd thd t'@ﬁccﬂit @S 8spllied to the sur-
|Eéent|on, the topcoat .is applied onto the surface of
t EC ipreghated withyraid injetieon lavet v after the application
of the injection |ayer after the object has been
brought back to normal pressure. In the application of

t eorteopuioadiment sucbalimDOPRB ety oSt PreseADBNARIINGs advantageous
pre con- 20 dition iis needed. Hence, the topcoat

ur
c n§1 & jection dayeh frharden Eoyqvhert mesiadeof; timgguch as 2 — 60 min-
r&sl fd &9 onysas; t f.1o0 { terial ijrrelation

to t heé:t ype Sglﬁu%ugﬁség‘%?loa% lq a?ggglr%lf%’r t&1°a Ilaﬁﬁl?eéssudl as 20
t inenuteshedat thetoprdoal is applied| ect ed from the group

conprising acrylics, epoxies and pol yuret hanes.
Accordingly, the injection |layer/topcoat-system 25 may

bg, f : L.ow RA; liclacrylic . .

ac r@ﬁﬁlg 6 B%b%mt‘%é ra%r@lgﬁ 5?%%%%0%%%&%{%% PfeSWF’é%WP?’. the topcoat
eip apliabounty, the gaxtydepst e ﬁlﬁb&tﬁiﬁ%y&qhﬁhﬁcﬁétgl?rﬁeﬁ Gy %%Jp?ication of
pol yure- thane/ epoxy, . pol yuret hane/ pol yurethane. In-a
pqo’éfré?‘ft’é’@ laygs aeTis bisstins ey brovghHmcknte houhad preséize.
present invention, the top- 30 coat material is of the

same type as the injection |ayer material. Hence, in a

Anehe apitatienbd e TBpdoabis QibdthckpeRri Bﬁs%fat&ﬁgsﬂhferié fessure con-
present invention, the injection |ayer/topcoat-system

| dtienisareeded. Heans, thetogeast parcoapnnilisil ahnormal pressure.
acrylicl/acrylic, ep- oxy/epoxy,

pol yur et hane/ pol yur et hane. WD 2007/ 143997

PXERF OIS 2H0re6 910688 s to type of topcoat material in relation to the type of injection

layer material, as long as the topcoat material is selected from the group comprising
acrylics, epoxies and polyurethanes. Accordingly, the injection layer/topcoat-system
may be any of the following: acrylic/acrylic, acrylic/epoxy, acrylic/polyurethane, ep-
oxy/acrylic, epoxy/epoxy, epoxy/polyurethane, polyurethane/acrylic, polyure-
thane/epoxy, polyurethane/polyurethane.

In a preferred embodiment according to the method of the present invention, the top-
coat material is of the same type as the injection layer material. Hence, in a preferred
embodiment according to the method of the present invention, the injection
layer/topcoat-system is selected from the group comprising: acrylic/acrylic, ep-

0xy/epoxy, polyurethane/polyurethane.
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15 In case the injection |ayer conprises pul verised
gl ass having a particle size of O nmto 100 m the

w0 p@i7asisen of such pul veri sed ?Iﬁass in the topPCEDK2®7/000286

entirely optional. However, case the injection
| ayer does not conprise pulverised glass, the topcoat
5 nust conprise pul verised glass having a particle

size of Q nmto 100 mipn order .t rovide the.desire
sInrasryihs naﬁctt%lawrﬂ?mwe%yﬂtf%eﬁ 45 hvipe a particle size 520 nm to
| ¢ i i 88Nk1a &Y il tirely optional.
AL 980 BRkygd R8RSR 6 BRI il opton

| Ayeeveasinneise tlaesirjéutioh dpyweo abes notpeangmise il weeised gthss, the topcoat

gl ass havj ng particle size of 0. My 10 to 10 In
PR FTRENTH DB SRR B6SS PRYTR RORICICTES B Agm & 2im i order to

) . r‘
PP JPERY @etP tho LHRDINBA SRt e TR iR Romocat; o
m I n yet another enbodi nent of the nethod according
to the present inventiogn, only the topcoat. conprises. . .
Pl Sy prakefigrents o Higmstiod gsspiding o e Awessnt iieRlien, thp dnjection
el 0 62 ch el Lotk LR oo £ BRI bize of 0
siior If0gura Ul @ehed fenitodireart @fshe mbjhed tacé@dingquithe dresért invention,
may bhe advant ageous to nodifify step i) of the process
a@Hp s intpction comprisss pubisrisedrglasithieuing agagiislesing 959 nhto 100 pm.
C e e ed,
R PEE ALY UGS AS hF pre B, only tho
| foypestt comptises pubstisédiglask hawirghn sdrgle dizapf O @daciono jim)
applying a first injection |ayer of a nateri al
conprising acrylic, epoxy or polyure- thane
igj géﬁggh o Ol Qe s Aapplication of a second
g) rial 25 conprising acrylic,
epoxy or polyurethane onto the first injection |ayer

and allowing at |east part of the applied material to
el eertainrpgcifip €agesr espeaiplls i qasespylasee 2 §paTisEPAg Swilasgtof the porous

PRRRITL 5955 A BSRIGED, Y SROHIC b bl oo

F ocess ons

Ot hetpreseatiifvagtofA@brdisly] Rasdseawharet arDExtidigel pRtobS suface is
obj ect. This means that in case of superatnospheric .
crsadired, tthe Azt step afjthe procpyseaceording taybe peesenidpyengign tis, gubstituted

second i.nj ion layer is applied before applying

S %@F%?&%i%%@?%c pressure. In case of subatnospheric

condi tions, the vac- uumis established and mai ntai ned

for the desired period of tinme before the first and
ia) applying a first injection layer of a material comprising acrylic, epoxy or polyure-
thane immediately followed by application of a second injection layer of a material
comprising acrylic, epoxy or polyurethane onto the first injection layer and allowing at
least part of the applied material to enter into the pores of said object utilising subat-

mospheric or superatmospheric pressure.

Hence, in this modified process two injections layers are applied onto the surface of at
least a part of the porous object. This means that in case of superatmospheric condi-
tions the first injection layer as well as the second injection layer is applied before
applying superatmospheric pressure. In case of subatmospheric conditions, the vac-

uum is established and maintained for the desired period of time before the first and
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WO 2007/ 143997 PCT/ DK2007/ 000286 16 the second
injection |layer are applied. Hereafter the object

WO pquragiated with two in- jection |ayes are brpCmDK2007/000286

back to normal pressure. In al®referred enmbodi nent of

this nodified process according to the present

ithy eedond inje&ticanlayert d4re dpplisd. Hergadfet itlenobjegtampacghatedtwith two in-
the second injection |ayer or the topcoat com prises
gestiverlnyes aregrqught bagk i0Bemal PISFRYer red enbodi nent  of

this nodified process according to the present

invention only the first and second injection |ayer

and preferred emboginomd bf dasmprodifeddeesd cooading &dthglpassent invention
In_yet another enpodi ment of this nodified process

bk Hst irestion lgyerswt nptihe fesend ngsqiign dayer oF g topeoat com-
!ﬂHs@? 15199[1'468 &lssand the top coat and not the second
i‘njection layer com prise pulverised glass. 15 In

still another enbodi ment of this nodified process

according to the present inven- tion the first

i Inj anothes profasyed cmbodiment of thisenedifish Proqee aesBRing 49 dhe present

Aot SRP ks ER{edBhl $HePEd-2RH B ARStopZBal dorgtise pul-

preferre seco I njection |ayer 1
appist@glagss a wet-in-wet- application. Application of
only one injection |aver and no topcoat 25 In sone
cases it may be desirable to strengthen the surface

[ c " : L .
e o8l BEsRT SEd P hRREL PR i
esilg eheafitsy inj@dtivhi18fer iand GBS pofoat bt néiahe dedondfinjetti@slayer com-
Some end users demand roof tiles having the
appreauliseisebglagn ol d fashi on cl ay- based roof tile
whi ch has not been inpregnated. It is possible to
nodi fy the process according to the present invention
| B SHICihotheraynbodaherd Obftthis modgified paicess apRIEAS théepresent inven-
strengt hened surface qualities and w thout inparting
atign theifisstinisciiomiexet asrwell prtheseqand igjsptian layerraad the top coat com-
nndifi? ess according to the present in- vention

d .pr
SP%IW%e&%(\?@%SeSS all the features of the nmethod of the
present invention ex-

It is preferred that the first and second injection layer is applied as a wet-in-wet-

application.

Application of only one injection layer and no topcoat

In some cases it may be desirable to strengthen the surface quality of a porous object
without imparting any new visible surface characteristics to the object. This especially
applies in case of clay-based roof tiles. Some end users demand roof tiles having the
appearance of an old fashion clay-based roof tile which has not been impregnated. It is
possible to modify the process according to the present invention in such a way that
the impregnated objects have strengthened surface qualities and without imparting any
visible characteristic to the object. The modified process according to the present in-
vention simply comprises all the features of the method of the present invention ex-

cept the features of step iv) and step V), i.e. in the modified process the application of
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cept the features of step iv) and step v), i.e. in the
nodi fi ed process the application of WO 2007/ 143997

weON/DKRID7/ 000286 17 the topcoat is omtted. PCYDKRI0S/000286

nmodi fied process it is essentilll that the injection
| ayer conprises pulverised glass having a particle
stheetopoad i mmittedl OO this moddfieeprotess(it tvésserdial thae the injection layer

desired strength., By limtin he anpunt of the )
FomnESes A gt hasing 4 PRGclsiigz ST to d0B Ay ireorder to provi-
ethcldonkd 208 I3l L L BRSOt it o
wsible tdi dnfursehatrallah¢ gplipdrinjeciidn laher Bumbasefahe fuperatmospheric or
obj.ect hus | eavi ng behi nd.a strengthened object with )

b SHtPEROSRLETIS praseike ABRlIcY LA SColahe Por it dad surfacs of the object
c ' : kgl bi j.; t UL ut .

B En bOETS BRSO be R Gan i e of e
Tétenidabvahemichl f thexthal npd/eg bitlo gical MRttt Svifhait mg;?&m ¥d visible

n

useful _in the case of clay-based roof tiles and/or by
LSRG chaastsastics: [hotbpye saddiied immegnation encthasd pagienlarly useful
0 . i [ i ich qgnl
o SRR Baped BB RLE SR r bR USHE gl B iint
that the pul verised glass amounts to 2 - 30 W%,

15 wt % of the

pyeferably 5 - 20 wt% such as 10 - Wt .
b e CE‘R’BGH?GIF H’é tl%?éf‘?‘i‘f"é of theaxgsest invgwiiignimevhighenly one injection

' ' ' r . rred 0
oIS smpllo® 138 althantdobd s W BUIGE B BES b Sunis i a0 Wit
aprisfepabilgles — adavte, sach 4Vl (r 05 eaYd veths ubist aneent thehB9Ec, epoxy or
of .application_ 20 Furthernore, the inpregnation
dﬂﬂ@ggﬁpPeﬁﬁ@Fﬁé?sﬁﬁlkhe injection |ayer application
step or in the top coat application step may be
supplied to the surface of the objects by passing the
oln efitrthet hrefirghd emboditaémgthie AnjebticlaP@udinBnallytsthp@es a biocide
i mpregnation mate- rial is created by ejecting the
i FSH ARV Pgoteettersubstarasder pressure through one or 25
nore nozzles towards the surface of the object to be
i npregnated. By arranging the entire nethod set-up
i Misthove of applikitiog, it is possible to provide
ventil ation and ot her

Furthermore, the impregnation material, whether in the injection layer application step
or in the top coat application step may be supplied to the surface of the objects by
passing the objects through a housing in which housing a mist of impregnation mate-
rial is created by ejecting the impregnating material under pressure through one or
more nozzles towards the surface of the object to be impregnated. By arranging the
entire method set-up inside a housing, it is possible to provide ventilation and other
precautions in order to avoid the immediate environment to be exposed to solvents,
hardeners or resins of the impregnating materials while carrying out the method. Fur-
thermore, it also becomes easier to control the mist and the direction of the mist to-
wards the objects, and at the same time maintain the temperature as well as the pres-

sure within the preferred ranges.
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precautions in order to avoid the i nedi ate
environnent to be exposed to solvents, hardeners or

wo e®ing39et the i npregnating nmaterials while caPClDEQ007/000286

out the method. Fur- thernorel8it al so becomes easier
to control the mst and the direction of the mst to
3h avirtier ehbodimpent.tthe nmttcbdahay hetheabe combinedwiith the lise of a heat-
the tenperature asr, well as the pres- sure within the

piigr DAFOaT iR g, theicpliqyisrine LRirsts alfer Rernepiorregnatabieges cured at
| O6h . . er .
o R s Thi Hbing Do B0 BRde ok 0010 ang comptere
t ha‘tnégadﬂ thwe‘lbjebte vﬂtdijslehi\& ekt ﬁnpl’eglhai%i hl{]thtﬁgﬂﬁh&%%gtobiﬁg and use
cu I elevated tenperatures. The heating chamber
w855 pBisPisanPOre e ok TRt FBFden g fMdhegtng samber.
obj ects which have been i npregnated such that
handling, storing and use 5 of the objects naybe
c@he peductitnprepmatbidatié] ¥y mefhiod mcéardiniong thiehgededainvBion.
chanber. The product inpregnated with a nethod
according to the present invention. In a second
a . . .
PP Sl A1 TP YA G ST AR B e bt ot
ashie bgliangethod tabéring € iie prosedninvetition Thel iffipk@art @Bject exhibits
obj ect exhibits _strengthened surface characteristics.
Alreaethepgd swEce shaasterigicsr di ng to t he present
i nvention conprises a porous object conprising a
coating of acrylic, epoxy and/or polyurethane, said
cAatdrdiggcthorbijee siccoting b Bé ips@entdin¥estidtavdhifirisés a porous object
particle size of O rimto 100 m In _one_ enbodi ment of
t PRANRTHINS §rroptng objaslicaerasy dindprirelydiethpne seisk coating comprises
| UOEdeA Mast BEvin@ Rlofilikrd 3R GBAEH fopqL e aroup

nprisig: roo €S, pl pes, such as Sewer pipes;
construction elenents for wwnd mlls; construction
el ements for oil rigs; construction 20 el enments for
pht pusserahodimeriopf the ImpreaBated ebieshacsprdiem tostheiresent invention, the

' ' ; l. f .
R S e —

PeBMRtrictiANelerdbrits @61 WihdehAIKe BéStiubtiord biefiefits for oil rigs; construction
construction elenents for use in the field of

a@)ements tior @atioss ot halgenies; siongtgrstiph cbements dors staigeaseprsuch as stair

e , floars in ensil.age.silos or. for. slatted
FSESRbS, Aiflnd ol Sisbehiiaf BF kesthot RSy Bhion Bt el Pogers con-
f arRebn BRieREs fob fIBbAD bafirub@i SeineRS for ¥ IWtAE AW of agriculture,
sills, furniture. In a preferred enbodi nent, the

oBjck s englage dlopesn consiruicnyclpmertd foraflears in enstlrgasilos or for slatted
ot%oefg br for feed alleys or for alleys for collecting faecal matter in stables; table tops,

window sills, furniture.

In a preferred embodiment, the object is a cement or clay based material, or an object

comprising marble, terrazzo, granite, travertine, sandstone or eternit.

Tests and results

By selecting impregnating materials from the group comprising acrylics, epoxies and

polyurethanes, the texture and appearance of the surfaces may be maintained such that
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conprising marble, terrazzo, granite, travertine,
sandstone or eternit. 30 Tests and results By

w@elogasiony i npregnating naterial s fromthe groPEI/DK2007/000286

conprising acrylics, epoxies and pol yurethanes, the
texture and appearance of the surfaces nmaybe
meven tiongl a soeftile made \WOnPEA 2lay4is desirable, it will still appear as a red clay
P / 07/000286 even t h a roof .ti de from
o ?}aYs PH’é’S}"}eéﬂi"EeSHOPH feitp asgiprqd félﬁpésai gioge, tagimethod ac-
C'c@ﬂﬂnég td €he Bfgsexﬁaiﬁ%rﬂfoﬁ%ﬁyf; E)?o?n@éjfﬁeeg&%ﬁg' c{sowﬁh a surface in
glazed tile. Furthernore nmet hod cording t
t higly Bwepores iw dint sarfacephutpnavihe sutfaee fiselfius totalle (ﬁl&d with and
wi,t h.a surface. in which the slnthesurface but
n dhetetsealsil by dhe ferdpafing matestal pf gy Icpes; i pl@Hihane compris-
t by yerﬁ%alg% by the inpregnating material of
acrylic, epoxy or polyurethane conpris- ing pulverised
al ass During the devel opnent of the inventive nethod

R e e g o e v et B her of i
t QerBivt ABRASLs ‘?1fave B0t t@ﬁe& Y ERHel Y snd RLAS QIS% %légﬁm \ﬂlget %y means of
hi ghly desirable result. By using the meth rd

i thy inverttive metbed tt promide athighly dedirabke 1ends Byl 1&41rtg0the method accord-
subst atﬁti ally .and conpl etel% fill all_mcrao

VS TR BrSEHi Py Stipnath i RASFDIsIP subsiaetiadlyang ﬁomle&ly §ilgill micro

Ofandﬂfé TORAASTRI da

has bycthl n sectél gﬁg%mﬁf;%ﬁgorgggﬁesgﬁﬂé%%ﬁﬁé&@?fﬂg%menuoned

t Wd 0he ﬁnplelgharl]tng d@lﬁl MG)y;.thmth secﬁomﬂldlysﬂ@bédﬁlsdetégﬁnﬂeﬂ to be be-

or er totest t eqalt of. the coatings applied to
@%@ﬂi‘ﬁ}f‘@@ﬁén% %’élllg@fre%or ding to the nethod

of the present inventi on a series of test has been

conducted. Adhesion strength tests 20 Al adhesi ons

sl engt ko tesstize q\ﬂlﬂley petheaoeithdsaipptivd Ry tHehsordMBKobiects obtained ac-
pro edure set o in 1SO 4624, Each_adhesi on strength

Lingde laa%mho theprosepbinyention, a seesidest hysbegn gerducted.
onto the 25 surface of the object to be tested with
epoxy glue (Plastic Paddi ng Super Steel). The glue
wadhedibosteshotiotestet for 30 mi n. The adhesi on strength
is recorded as an average of

All adhesions strength tests were perfomed following the MBK V5 procedure set out
in ISO 4624.

Each adhesion strength test was performed by 2 tests of each 5 dollys glued onto the
surface of the object to be tested with epoxy glue (Plastic Padding Super Steel). The
glue was allowed to set for 30 min. The adhesion strength is recorded as an average of
these tests. The dolly had a contact area of 6.15 cm?. When the glue had hardened, a

groove having a depth of 1 mm was cut around each dolly into the porous object.

Thereafter the tests were performed by pulling the dolly and recording the force ap-
plied immediately prior to the dolly’s separation from the object tested.
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these tests. The dolly had a contact area of 6.15 cn®.
When the gl ue had hardened, a groove having a depth

w@R00r/14399Mas cut around each dolly into the poPOLIBK2007/000286

object. 30 Thereafter the tes2§ were perfornmed by

pulling the dolly and recording the force ap- plied

| Tk 8 by p@fdraledtin th b 8ifitRédt Yabbra6Rey, aﬁihg Qiffdreptésh 8pparatuses.
obj ect tested. WO 2007/143997 PCT/ DK2007/ 00286 20
TAéhesiags desieshovpthat Brerpogtings appbiediitd therpemous objects had a strength of

| abor )es i different test.apparatuses. .
A BT R4 Gt Rty o R eobBib REBRBERE T he pans object
PRSP End o€ Gh SthB adhpiied t doBABE(E), Muggétfink OthdO thdapslied coating was
more. Often the crack appeared in the material of the
perangsr thbp tetporousgdiiéct.and not in the applied

coating(s), suggesting that the applied coating was 5
stronger than the porous object. Thin section

PRI QR Sholdas@Tpl es of the exanpl es were subj ect ed

to thin section photography. This test 10 reveals the
injection depths of the injection layer. The thin

section was_ .prepared b moul.ding,a little piece of .

© G SPpISE 2 ¢ BRESHsT oud St i s forT G Garity, This test
t RvBals MRUHnGectiBa dRpihis FHRE idjSctRR BFEOThe Thid RLENE was prepared by
essentially perpendicular to the surface of the
sepldingatitile pieee ofikd surfacd of théipoioue sbjest 12 epoxy. Thereafter this

SRS Risrt e R Wy RO AR G i g9 e surace of
ORGP dtill 6 sinPR N4 £ hibienRY18F 0L @Hﬁﬁ:@m%ﬁsg THY sample was

radi ati on which causes the EpoDye present in the

i phategraphred| under magnificatior sué byeexpsinghebackalel (theagitle opposing
t he exampl es bel ow, | ugr ent ..dye EpoDye fromthe

B i ek e peotRaphed G lacet Sughaiees BREpage present
40300002t WSy R ARGk chle epoxy resin/pol yur et hane
resin/acrylic of the injection layer in an anount of 4

g/ 1000 M in order to reveal the injection depths of

the injection layer in the thin section photo- 25

graphs. Exanple 1 a - Inpregnation of concrete roof
tigk®mpR¥ using superatnospheric pressure

In all the examples below, a fluorescent dye EpoDye from the company Struers Kemi-
ske Fabrikker, Denmark, cat. No. 40300002, was added to the epoxy
resin/polyurethane resin/acrylic of the injection layer in an amount of 4 g/1000 ml in

order to reveal the injection depths of the injection layer in the thin section photo-

graphs.

Example 1a - Impregnation of concrete roof tiles by using superatmospheric pressure

in the injection layer application step

Roof tiles made of concrete obtained immediately after 24 hours of setting time after
manufacture were used for this example. The tiles were arranged in a spray cabin in a

way enabling application of the top surface of the tiles.
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in the injection |la application step 30 Roof tiles
made of concrete obtained i mediately after 24 hours

wo@Rogat99Ng tine after manufacture were used POT/DKRI0S/000286

exanple. The tiles were arrangled in a spray cabin in a
vvay enabl ing application of the top surface of the

A bESureand QQJ@&MB? ?m%Wa@lﬁ%Qﬁgd BRB2B6 torf durface of the tiles. The

pol yur et hane i njecti on polyner was applied onto the

polyusethdngased twas Heknodugs3646Heom ﬂ“@l@@ﬂr é.ihhamévtm@bmwmsbe applied

Te kn r 46 .from Tekn he o
3 bR SR Tl 0 kit B 1 et i hefiBore; 125 wive
Renéradf B Gyde TEHOL MOUOTY & adkdixBd \Ml%’ th%meﬁﬁ%docfle lhﬁl‘%iener The
tyge Teknos 7040 was admi xed with the resin and the

re C cvh@nseqoﬂ) yitfogruireamised glaps, o€ witicBOmint 90 wi% had a particle
puI v?gbsed ass, of which mn. 50 wt % had a particle

POy H%r | ess. Subsequently, the tiles were
rem)ved fromthe spray cabin and arranged in an auto-
clave. In the autoclave the pressure was increased to
§ubsdgacnb]/y tthﬁ tiles Avese conoieed i thée Gptaymabinadndr wramiged fve an auto-

t ocl
Bl toe Sl ¢ BEOUE AR neBed 48 0 hrSVRBH et Cpps. The
'ﬂéiﬁﬂ@hm% &55Y ife@Rb1ith8 abiobRe WAL 20 VL, hin ML) Bereatier the
spray cabin, in which they were arranges in a nanher

@upmatm)gphqym prcmeowas ofducérbta npnsl pfasswe ohd tthetites Ivese moved

tiles re e nat ed w.th coat in .. .
} ¢80 groqpaaysfp:ﬁ%y <ﬁ1 thgﬁ e?% prrangss dn \;}égarglelp ena%?ing application
RO shane Jripgideknos of the type Teknodur 3646.
The topcoat was obtained by m xi ng pol yurethane resin

and hardener in the ratio 3.8:1 and adding 10 %

0
e e el v e 8 50158 S0 G bl e wop
csaswasT Qg)o'iigﬂ?cﬁ%r%t %‘51% Plicdob o fitht %Fﬂ%afel&f)dﬁﬂ“%zﬁiom topcoat was

cabin wa C. After 5 mnutes the tiles ar
obtathyedf tyrmidting paypurefined sasabdng Handener inghe sate 181l andddding 10 %

ar den n I essyre and er e four k )
E@%ﬁ’—%@&%ﬁ'fﬁ&%ﬁ i noberined g ich 13 50'Wi% bad a parti-
cle size of 20 um or less. The temperature of the internal of the spray cabin was 20 —

25°C.

After 5 minutes the tiles are ready for storage. Preferably the tiles are allowed to
harden at normal pressure and temperature four weeks before being distributed to the
consumer.

Test results

The mean adhesion strength measured in this experiment was 3.25 MPa.

Fig. 1a shows an impregnated tile of example 1a and subjected to an adhesion strength

test using two dollies. In the adhesion strength test one dolly was pulled off. Fig. 1a
shows the concrete underneath (left side) this pulled-off dolly. Hence, the applied
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Test results The nean adhesion strength neasured in
this experinent was 3.25 MPa. 30 Fig. la shows an

woeqragivated til e of exanple la and subj ect ed POT/AK2007/000286

adhesion strength test using22wo dollies. In the

adhesi on strength test one dolly was pulled off. Fig.

| @atingowsret shenganhaetie doncetanedthh objeet itsdf degd. Iahil® shows (right
pul l ed-of f dolly. Hence, the applied WO 2007/143997 .

Fede) Brdadly 7l o ogdd notbegydled pbkusprg e sawipmeat of thigpxperament.
concrete of the object itself. Fig. la also shows

(right side) a dolly which could not be pulled off

UBilgnth isheclespiporiht pafled-bifslotly P figeatThe dbhéretel dhdemeath is clea-
cl ose-up of the pulled-off dolly of fig. I a. The

ddnvisiile Thesencretsrwasitarnapay aba dpgthf ¢t pmam. The

concrete was torn apart at a depth of 4- 5 mm Fig. 1

c shows a thin section of an area of the surface of

tiig. 1¢ kleoved a APt ofoan dibe of tiey surfacepr egaleast MAaGipte 1a. The
refers to the injection | ayer and the term "added

| tgyra mmpregrated pasts”irpfers tofedinectiph daver adhihe dergs'added layer” refers

0 R U b BOEEen  REROTEL eanin

adegbti-ispptoxirastelyd.daim.t hi n sections of an area of the
surface of the tile of Exanple 1 a. Again, the term

“inmpregnat ed paste" refers to the injection |ayer and

t .m " I r rs.tot topc . .
B LA 15 P o s Btk iy R Mol ofthe e of
YEkarapletieA ghif] the 3661 i@ipréfnatd pis@A réferst t8ahé ijéction 18fer and the
the tile of Exanple 1 a. The inpregnation depth is

hierra “addediayer’reers fchths fengeat: Whe ppregpationtdeptisis (i chSS mm.
have been subjected to a weather-o-neter test. 20 The

weat her-o-neter test sinmulates the condition a tile

Wrik| 196 $atbinehbethid Seckibn o€ah a@dir ofthe QTR 6f thd Ak &f E€umple 1a.
was subjected to the test for 5 nonths which mmcs

t hlee imamegnation depthis kere ¢ mmi. ne span of 5 years. The

tile was sprayed periodically with water and

subjected to continuously W irradiation at 65 C. For

CRIBD 8 kI8 BvdPEdnefetdMilles Whidh Kave Yedl Siit§ectéd R Whahtr-o-meter test.

Bet onvar ef abri k, Denmark) coated with acrylic which

wBke waatberg-mgtartient sinpulptge theseomdiioasstilgrdl et subjected to in real en-

A 1P(lnin(1:e% sI oIrfleQ[{le %V%g as% jecsteg % itl%e 25t foF %el‘{‘lgltl 9 Which mimics the condi-
tion in a real time span of 5 years. The tile was sprayed periodically with water and
subjected to continuously UV irradiation at 65 °C. For comparison a prior art tile (S-
tagsten from Ikast Betonvarefabrik, Denmark) coated with acrylic which was made
without pulverised glass and without application of subatmospheric or superatmos-
pheric pressure was subjected to the same test. Fig. 1h shows these two tiles. The up-
per (prior art) tile became less shiny and clearly. comprised colonies of algae, whereas

the lower tile (the tile of Example 1a) remained shiny and comprised no visible signs

of algae growth.

Example 1b - Impregnation of concrete roof tiles by using superatmospheric pressure

in the injection layer application step without use of pulverised glass in the top coat
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pheric pressure was subjected to the sane test. Fig.
| h shows these two tiles. The up- per (prior art) tile

whewamsdPess shiny and clearly. conprised col oPCEPKRG07/000286

al gae, whereas the lower til@3(the tile of Exanple 1

a) remained shiny and conprised no visible signs of
aEgmeplgrlewrds. reitddoaitp kle dxoeptionnthatagnailiverisedfglasowas added to the
roof tiles by using superatnospheric pressure in the

i 9P&LEE on | ayer application step without use of

pul verised glass in the top coat WO 2007/ 143997

PCT/ DK2007/ 000286 23 Exanple | a was repeated with

t Tiest eosoltpt i on that no pul veri sed gl ass was added to

the top coat. Test results 5 The nean adhesi on

strength nmeasured in this experinent was 2. 85 MPa.

| - ' . i
o SR sl o AR el i B P EEOMPe. e
injection |ayer application step This exanple

descri bes inpregnati on of concrete sewer pipes on the

i nside surface. Concrete sewer pipes obtained

| LG %»1@‘26—' I¥nt§‘fe;1<1a ofr 5t B8Y *rr%it%g ,rr?a%l}:to'fggnérlefg%y Hsin suP@Attospheric
fac e Were 1 egnate o tne 1nNsrde surrace W tIT all
eprexynrd i) the injectigpdhyeiapplivhtibmsted5 t ype TeknoFl oor

Primer 310 F Epoxy Varnish by application. The pol yner

was ob- tained by mxing epoxy resin with hardener in

the rat] e L v % 1 hi ne. 105
AR B LT i,
FQohdretersowes pipbeobaitict) iimegdiataly at@ Aot Uf petlivetiing @fter manu-
glass of which mn. 50 wt% had_a particle size of 20

gfﬁcmé@ wekssignprognatggcon the .1n31de smface with an epoxy 1nJ§ct10n polymer of the
Rt RRSBE PSR LN TS AR AR DG s o
I piRAIBYInROZZ ey r&ib S8t bafdehys intth€ration®s. Aediflonally 35 wt% thin-

subj ected to autoclave conditions at 3.15 bar for 12 )
sagr_(Teknos 7040) was added to the resin/hardener-mixture. Furthermore, the mixture

o

comprised 45 wt% pulverised glass of which min. 50 wt% had a particle size of 20 pm

or less.

The resin/hardener/glass/thinner-mixture was applied onto the inside surface of the

pipes by using four rotating nozzles.

Subsequently, the pipes were subjected to autoclave conditions at 3.15 bar for 12 sec-

onds.

Immediately after application of the injection layer a top coat of pigmented epoxy was
applied. The topcoat was of the type Teknos Inerta 250 The topcoat was added 10 %
thinner (Teknos 7040) and 50 wt% pulverised glass pulverised glass of which min. 50
wt% had a particle size of 20 ym or less.

The topcoat was applied by using four rotating nozzles.
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25 onds. Imedi ately after application of the
injection |layer a top coat of pignmented epoxy was

w@ppiile®97 The topcoat was of the type Teknos |PET/DE2@5000286

The topcoat was added 10 % t Hfnner (Teknos 7040) and

50 wt % pul veri sed gl ass pul veri sed gl ass of which mn.

54 ftesapplicetiomdl theplaptoat Ithe shpregodtiodOwan adioweslst. seT e four weeks
t oat. s. appld ed using four rotating nozzles. WO
28‘%%731&%%@ I%‘Ztgﬁ%ﬁ"f‘ﬁ%?f?/ 000286 After application of

the topcoat the inpregnation was allowed to set for

four weeks Dbefore distribution to the costuner. Test

r €edfilr¢sslts 5 The nmean adhesi on strength nmeasured in this

experiment was 12.4 MPa. Fig. 2a shows a thin section
of an area of the surface of the tile of Exanple 2.

T me& MhebiOR st BtbadRBEin thi &her ) | on
I ayeerr][1 and tehle tser m " adgelgegglyﬂ(}elr "%e?ltélrg%tt‘p%out%ﬁﬁ}aé
topcoat. The inpregnation depth is approximtely 0.3

cBise P sB & ot Fegaoniol An i SIS PERES 8 B OB ERample 2. The

(ffm 4oL LRE LB o (5L fricckBn 1y s & .
afeso sh%rwt %n secti@%nsogg anh area }Jggartuﬁ@esur adgge%%%r refers
t toetht itbpeeoatl Eheﬁm‘fﬁv?'_rmiri]cm @ept}Eisa;mIr@dﬁmtely d).g’pnmg ftedpipears from fig.
0 tiJe made. o i gh stren congrete by using . .
sé"b t ai%ﬁﬂ’fg% i ﬂwrféglg{ﬁeeaﬁerf%ﬁq#emﬂh jreptegpionlgyst material (cf. in-
appleliGRtb@n step 20 This exanple discloses the
i%gireegnat?on of a tile made of high strength CRC
concrete by using subatnospheric pressure. The tile

asure 00 300 .x.40.mm _The high strength concrete .
Fglgnééeéj%éc\ﬂﬁé fig. %raHOaﬁhawc%WeW?m%a%%n @P%Q%ﬁhs surface of the tile
b%aglgpe§5 and polyner fibres. The test object was
arrang I'n an autocl ave and the autocl ave was
evacuated to an absolute pressure of 0.002 bar. The
obj ect was kept under this condition for 180 m n-

Example 3a — Impregnation of a tile made of high strength concrete by using subat-

mospheric pressure in the injection layer application step

This example discloses the impregnation of a tile made of high strength CRC concrete
by using subatmospheric pressure. The tile measured 300 x 300 x 40 mm.

The high strength concrete is made of white Portland cement, sand, gravel, bauxite

and polymer fibres.

The test object was arranged in an autoclave and the autoclave was evacuated to an
absolute pressure of 0.002 bar. The object was kept under this condition for 180 min-
utes. Then, an injection polymer of polurethane (Teknodur 3646) comprising 4 wt% of
pulverised glass of which min. 50 wi% had a particle size of 20 um or less was applied
by using a single nozzle. The temperature of the inside of the autoclave was 20 — 25
°C. The polyurethane was obtained by mixing resin and hardener in a ratio of 3.8:1.

Furthermore 12 wt% thinner (Teknos 7040) was added.
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utes. Then, an injection polyner of polurethane
(Teknodur 3646) conprising 4 wt% of 30 pulverised

w@bk@3a439p7 whi ch min. 50 wt% had a particl e sizeCDDK207/000286

or less was applied by using22 single nozzle. The
tenperature of the inside of the autoclave was 20 - 25
C. The pol yur et hane was obtained by m xing resin and
hardener in a ratho of Furthernore 12 wt %

t 19 mitesafisk Hisapp %ynw@fgh%\aw@awn YPessi7ihe preseure in the autoclave
R 7/

ST areral 18 Moo pitiudt W€ RoRts Bt bP G ABRCAER pbBiber into
att poteavethewdfect.est ored to atnospheric pressure. This
forces part of the injection polyner into the pores

of the object. 5 Thereafter, a polyurethane topcoat

\(,ﬁ]?eg%%%ﬂ;a %g%@ﬁﬂ@ﬁﬁgéf.x?ap gT%’lQ'l F%J/SI Z V&Eﬁpg%ﬂl ?eg{llvensed
agléiss1<£f°/whi&h nn@r 50 (Whiek rheduf patQdie)sixasf 2ppin efl lesstmdtlh)% thinner

I njection Iayer u3|g$ four nozzles. The anbie
t ﬁb}@chltr dP40) Waseappli gn‘r@ptbp pragqt}ogﬂamgsgg fourgg)@zleg olhe ambient

Te n ength nmeasured in
Rl e T o8 DR 26 00 S hows & thi n
section of an area of the surface of the object of
Exanpl e 3a. The term"inpregnated zone" refers to the
i Fgsbrasléh | ayer. The inpregnation depth is nore than
0.5 mMm The topcoat appears fromfig. 3a as the white
surface | ayer. 20 Exanple 3b - Inpregnation of an tile
Higkemedn &ihgkios bir&ipth meaained i thislxpedhag vedsdtl-4 MPa.
nospheric pressure in the injection |aver application
step - no topcoat applied Exanple 3a was repeated

t e cent
V\%lgt 32% %lOV&%Xd tﬁB‘lr ée%ﬁoﬁ Pf‘%rh gr%la r?? glcet s?%%c%"@ﬂh%@%c@gf %&gnple 3a. The
Webf [Fithpephfallz et sfefto e Ihﬁboﬁbﬂ layef) THe%npZépnhtich depth is more
particle size of 20 mor |less. Test results The nean

attibie 8iSonms The opeeat mppeany Eam fie.taias theogplitq weteee loyer- 11. 5
MPa.

—

Example 3b — Impregnation of an tile made of high strength concrete by using subat-

mospheric pressure in the injection layer application step — no topcoat applied

Example 3a was repeated with the exception that no top coat was applied and that the
material of the injection lay comprised 4 wt% pulverised glass of which min. 50 wt%

had a particle size of 20 pm or le|:ss.

Test results

The mean adhesion strength measured in this experiment was 11.5 MPa.

Fig. 3b, fig. 3¢, Fig. 3d, fig. 3e and fig. 3f each shows a thin sec.:tion of an area of the

surface of the object of Example 3b. The term “impregnated zone” refers to the injec-

tion layer. The impregnation depth is more than 1.0 mm. The dark areas in the figures
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30 Fig. 3b, fig. 3c, Fig. 3d, fig. 3e and fig. 3f each
shows a thin section of an area of the surface of the

wobjogas3vet Exanple 3b. The ter ";26' npr egnat ed zPCEDK2007/000286

refers to the injec- tion |lay The i npregnati on

depth is nore than 1.0 nm The dark areas in the

ff %E?Sé‘gt batxsto Gvhichuis patt of sheoezmresetnofithe bizhawrengthoerste of exam-
b?}éijt_e which is part of the aggregate of the high
strength concrete of exam ple 3b. 5 Exanple 4 -

I mpregnation of a clay tile utilising application of
two injection layers Tiles made of clay were
subjected to application of a first polyurethane
Irg% 4"_ ;;: .' of ¢ £la s thkrr11rto4ti1|1 fnls
wt % pul veri sed gl ass of

which mn. 50 wt % had a
particle size of 20 gmor 10 | ess was added prior to
apBFs Bade ghclay werresubjactad torgpplieation of @yfigst, polyurethane injection layer

2 \ o et
SVPEREL oo 3614 g 5ES R F5, 85 LBnE RS 1 7040
pahd/10 wite4 balveridedal e frwiBieH BlinC SO Y Shdida BAACI ane Ef 20 pm or

(Teknos 7040) and 20 wt % pul ver- ised glass of whic
niess W3 aglfled priqr ta appliedtioneofshe Srssfinjpctiagniayer. Subsequdtily, the tiles

ratl.o. 1Fesin: har er s 2:1,..15 After application of

¢ Rt SR oM Bl A8 pécopq dbBricas By B i amurpes poly-
t tretaie (Telabdut B648) catipASIng\% thifindMTEkhds 940 RES Y% pulver-
l ayers were forced into the pores of the porous

nisee ralags off whigh min 89, wiflehad) & @ertieds eize uifj 20c padot desa. The ratio

p 4bar for 21 seconds. The tenperature
i%e‘g?%ga&aﬁ%ggé%%é'ms was 20 - 25C. 20 Then, the tiles

were transferred to a spraying cabin in which they
were subjected to application of a topcoat
(Y aprdicaereobihe speondrinjedtiatelayer tire tH6st®ere immediately transferrred

resin:hardener ,3,8;1).. The .topcoat conpr.i sed 30 wt %
B LR BAA Pl bd i8R gh i et FreRe ing i poiohad the porous
Pivaterial 8f fle2Res0The Gil@Mwvate JuBReted 40 a'gr&s%’ﬁmlaqff VR B8 Sseconds.

the tiles were ready for packaging and delivery.
The temperature in the autoclave was was 20 — 25°C.

Then, the tiles were transferred to a spraying cabin in which they were subjected to
application of a topcoat (polyurethane of the brand Teknodur 3646, resin:hardener
3.8:1). The topcoat comprised 30 wt% pulverised glass particles of which min. 50
wt% had a particle size of 20 pm or less.

After a few minutes the tiles were ready for packaging and delivery.

Test results

The mean adhesion strength measured in this experiment was 2.20 MPa. In compari-

son, an untreated red clay tile had a mean adhesion strength of 1.15 MPa.
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Test results 30 The nean adhesion strength neasured in
this experinent was 2.20 MPa. In conpari- son, an

waondoraadet red clay tile had a nean adhesi on SPCEDERIV7/000286

of 1.15 MPa. WD 2007/143997 227PCT/ DK2007/ 000286 Fi g.
4a shows an inpregnated tile of exanple 4 after being
skilgj éz shaiws an anpwignated dile of exaamgje W dfes being\subjeicted tbianeabrasion

daollies. I.n respect of each dolly, the eak appeared .
e toed BySIgE s QIS Th et 9 o dolss e RERC Sapeared i the
EX2PBF @ie il in' opes ian,f a concrete tile with

acrylic Concrete tiles were arranged in a spraying

cabin. They were subjected to application of an

injection layer of arylic (Teknos Teknocryl 2789
conprising 10 wt % pul veri sed 10 gl ass of which mn. 50

W 26 52 TRASkddn ﬁiii&’ st @@oz%i‘etgg{emvﬁﬁ aé@é and conpri sing
34 W% wat er as nner). Subsequen o the
application of the injection |ayer, the tiles were

transferred to an utoclave in which they were -
s{ia?%etpéléest%ers apRged 1R & spraymesapisy hey wets svBiesteldo eppdication of

T. . i . b .
PR Toyet O (IS RobER 228 SRy A0 3% pulverised
aglps afavhicnmid. 58 widphabapartioksiztd{120 poh oflkeknaad yomprisag 34
Wri sing 30 w% pulverised glass particles of which

o VT JBIRBR)-a particle size of 20 mor less. 20
Subsequent to the application of the top coat the
tiles were left for hardening at 30 C.  Thereafter
t Bnehysequeme to' tha dyplicatiop af tedhjectionllagdr, the sildstvgerd fraféferred to an
nmean adhesion strength _neasured in this experinent was
ageclprein whigh they weig,subjertes! torparressprecifidrhbardge Hoisecapds.
to be applied: "overflade" = surface 30 "pavirket
zone" = affected zone "cenentpasta" = cenent paste
" Tharedfier, thamilles were transferred to another spraying cabin in which the were sub-

jected to application of a top coat consisting of Teknocryl 2789 comprising 30 wi%
pulverised glass particles of which min. 50 wt% had a particle size of 20 pm or less.

Subsequent to the application of the top coat the tiles were left for hardening at 30 °C.
Thereafter they were ready for packaging.

Test results

The mean adhesion strength measured in this experiment was 3.68 MPa.
In Fig. 4b and 5 the following legends are to be applied:

“overflade” = surface

“pévirket zone” = affected zone

“cementpasta” = cement paste

“sand” = sand

“luft” = air
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i "luft" = air WO 2007/143997 28 PCT/ DK2007/ 000286
Exanple 6 - Inpregnation of porous objects made of

wWe@t@rni39by usi ng superatnos hp . eric pressure POI/DRE2007/000286

injection |aver application sﬁ%% 5 The procedure of
exanple | was repeated with the exception that the
porous objects to be inpregnated was made of eternit
ad tht no toco amunt
DS P : < > ysing guperatmos-

Tbmmﬁﬁl&mmﬁ&ﬁoa@%eragrﬁ%l&m 10 Test results

Fig. 6 1s a thin section of a sanple of exanple 6.
Fig 6 shows that the injection |ayer was injected

o t he us eternlt at 15 Exanpl e, .

he pigsSafifiol FEmE 1 dvas Byeatod Rt e PrsrPruhat i BegRpAbicets t
I Byeﬁ]tpifégnateawminadé bk egdrhtaa thiend wc%g@%b B 1% &nd that the
cl ay only an injection |ayer and ?op
c@tapuntzrf PEkeemsedglassinghe pestioe dayer tvas ﬁhﬁ%}"ﬂheplbjbam measured 200
thg? 0 one injection layer was applied, that 4 w%

g §nﬁhcluded in the injection layer and no

topcoat was applied. Test results 25 The nean
adhesi on strength neasured in this experinent was 2.20
MPast résultsonpari - son, an untreated red clay tile had a
nmean adhesion strength of 1.15 MPa. Fig. 7a and 7b
each shows a thin section of an area of the surface of
they. @l
et i thinctelr of PP, 87 Exanline of EE lHrE e th injection ayer
i wps syecdied mto thd @ptdus |e1@napptra)&eplﬂnbﬁ2 yard.. 5 nm WO
2007/ 143997 PCT/ DK2007/ 000286 29 C ains

Example 7 - Impregnation of a clay tile with only an injection layer

This example illustrates the impregnation of a clay tile with only an injection layer and

no top coat.

Example 4 was repeated with the exception that only one injection layer was applied,

that 4 wt% glass was included in the injection layer and no topcoat was applied.

Test results’

The mean adhesion strength measured in this experiment was 2.20 MPa. In compari-

son, an untreated red clay tile had a mean adhesion strength of 1.15 MPa.

Fig. 7a and 7b each shows a thin section of an area of the surface of the object of Ex-
ample 7. The term “injected material” refers to the injection layer. The impregnation

depth is approximately 1.5 mm.



10

15

20

25

30

1. A nethod for inpregnation of porous objects
conprising the following steps i)-v): 5 i) applying

wa@eoo7ngmweri on | ayer of a material conprising aeCybKe(07/000286

epoxy or polyurethane onto tR& surface of at |east

part of the porous object and allow ng at |east part
oCldmsd material to enter into the pores of said

obj ect utilising subatnospheric or superatnos- pheric
pressure; 10 ii) allow ng the porous object to return

to an atnosphere of normal pressure; iii) optionally

at least partly allowing the injection layer to

har Al erethddfor Whpepidtionnd pardus pbjzets compasingl the follepdig/stes 1)-v):
pol yuret hane onto the area of the porous object

i npregnated with the injection layer; v) allowng the

t 3 ; . Qr .

BBl i DAL nfed ARG JoRificly Ao, EDiy o pfyorethane
apifitb itkel surface i @p 1dadt) pagtostithe pofoup wbjket hsdall@liag at kavti pagt of said
a particle size of 0O nmto 100 gm_2. A process .

amatsrigl genter infosihgperes o spid; abiech stilisipg Subaimogpherg of superatmos-
- - WO ref- erably 4 - 90 wt% such as 10 - 80
mf@#“ﬁ%é%uﬁg 20 - 70 W% e.g. 30 - 60 w% such 25

as 40 - 50 wt % of the total anmount the acrylic, epoxy

or_pol yurethane of the applied anount in the

r Byplasting thepaspus abjechiqyjesun 4o am alarnsaherg of Bomra) PEBsurRe

claims 1 - 2, wherein said pulverised glass having a
particle size distribution in such a way that mn. 50

Wifyoptiohdl B 40 d¢aki aridsp alldving thedinjedBop iytt wliRrdenze of 20
gmor less, e.g. in such a way that min. 40 wt % of the
particles hav ing a particle size of 10 gmor |ess,

€: Q. ' %% th rticl

nixdioB B8 et ddle, Phl i islant RSB A4 8B s porous
3&'8@5@{?@%&@@%@' tidnaREess according to any of

theJ precedi ng cl ai ns,nﬂ?/\%epei}%@t he objects to be im

pregnated are stored at approximately 30 - 50 C, such

a r.oxi,mately, 4 for 12 hours imediately prior
t@%%né%!ﬁhge{f}%%%t?q?%eﬂ’pr ocess according to any of

the clains 1 - 4, wherein the injection layer is

applied o :

characterised in that the injection layer applied in step i) and/or the topcoat applied in

step iv) comprises pulverised glass having a particle size of 0 nm to 100 pm.

2. A process according to claim 1, wherein the amount of glass is 2 — 94 wt%, pref-
erably 4 — 90 wt%, such as 10 - 80 wt%, such as 20 - 70 wt%, e.g. 30 — 60 wt%, such
as 40 — 50 wt% of the total amount the acrylic, epoxy or polyurethane of the applied

amount in the respective step.

3. A process according to any of the claims 1 — 2, wherein said pulverised glass having
a particle size distribution in such a way that min. 50 wt% of the particles having a
particle size of 20 pm or less, €.g. in such a way that min. 40 wt% of the particles hav-
ing a particle size of 10 um or less, e.g. in such a way that min. 25 wt% of the particles

having a particle size of 5 pm or less.
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utilising superatnospheric pressure, and wherein the
super at nospheric pressure is applied after the

WO pjogasiven | ayer is applied. 6., A process accopdi/pg2400/000286

claimb5, wherein the superatn@@pherlc pressure is 1,5

- 25 10 bar, such as 2 - 20 bar, e.g. 4 - 15 bar, for
efafqrecess bmording 10 abpof the. préching:eiaisna(vdmmih tige dshjects to be im-
clai m6, wherein the obje s subjected to

SR EPLEh SR gt ame&{fre@y sbr LS Seorocimeiy 40 °C for 12
SHGs ?ﬁmfegiratei@ pAG re&né?dﬂ. nutes, e.g. for 15

seconds or 20 seconds - 2 mnutes,
such as for 30 seconds - 1 mn- 15 ute. 8. A process

a rd|n a|m4 |nthe| ection, layer is

aépﬁ Pé‘t?e a°§a WSanY 9‘ aigisdssthrglergipdh W&%Pﬂ Igygeis applied
[ e

; he%gﬁl | Ca%qng)ﬁﬁfé%?cs Efe@sdré ﬁﬁplv\)h@félrp % %é?gﬁ{bg\pﬁ@l‘i bressure is

e i nj’ection layer.
panpdied sftacibe iujiectipri layarliaapplidd. wherei n t he
subatnnspheric pressure is 0.001 - 0.8 bar, such as
0.002 - 0.7 bar, e.g. 0.005 - 0.5 bar, such as 0.01 -

06 4A%?6ces§ a&or&lng clafin3, whdkein ﬁie%uggragﬁosmgrriépﬁé@{uﬁ% 1,525

process ac |ng to claim
sbé:ramhsap RBer2@bpr egsdir &5 bar, fp-expnped bapito 30 bar. 240
mn., such as 60 - 180 m'n., e.g. 90 - 120 mn. prior
to the applica- tion of the injection layer. 11. A

pf 0 i t . i - i .
ISR AR S0y DRI, Rl B mhere
nplmss.urs frhS gscohds - 30 miindtes, stich .as ¥6r 10 2écontls— Sdnliditest b, for 15
appll - tion of the injection_|layer. WO 2007/ 143997 )
67‘}199@%8%8 fgn 20 secopdsyr @ awigntes.cwish @s iy Y0seaengds - 1 min-
E the preceding claims, wherein the porous object is
seﬁected fromthe group conprising: roof tiles; pipes,
such as sewer pipes; construc- tion elenents for wind

mlls; construction elenents for oil rig
cONA PFRREET asordingrimelaim fohers the injecting l@w lé@pphed at subatmos-

cglg%fc éhlgsts{él%n %r?d &’F{gﬂr%s o?ﬁ%aﬁé@%&ﬁg ﬁ?esgﬁg %S?p §1e gnor to and under
t ﬁlampp]nmmﬁrofdfe ifjeetid lagal power; construction ele-

9. A process according to claim 8, wherein the subatmospheric pressure is 0.001 — 0.8
bar, such as 0.002 — 0.7 bar, e.g. 0.005 — 0.5 bar, such as 0.01 — 0.4 bar, e.g. 0.02 — 0.2
bar, e.g. 0.04 — 0.1 bar.

10. A process according to claim 8 or 9, wherein the subatmospheric pressure is ap-
plied for 30 — 240 min., such as 60 — 180 min., e.g. 90 — 120 min. prior to the applica-

tion of the injection layer.

11. A process according to any of the claims 8 - 10, wherein the subatmospheric pres-
sure is applied for 2 — 45 min., such as 5 — 30 min.,, e.g. 10 - 20 min. after the applica-

tion of the injection layer.
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ments for floors; construction elements for use in the
field of agriculture, such as ensi- |age floors,

w@oenstisaeeri on el enents for floors in ensilage BCT/DK2@7/000286

for slatted floors or for fedd alleys or for alleys

for collecting faecal matter in stables; table tops,

W2 nglowosdsk laScordibg rtaiahyilof thel Preddling\claime; eserein clos pomogs object is
to claim12, wherein the porqus object is a cenent or
selagied Bepse thengipup icamprisingiios|ties; PEIcE.aIEB 2s PRIT PiRes; construc-
ravertine .ane [ 4 : c .

BT P oSN B BB ek e B 5 Ruroton cements

tfeppaRs ordlcehickeonstictiol leinkeas fhaytaiicases)Butls as stair case steps;
bi oci de and/ or an UV-protective additive. 15. A i
pylsae der sispansinyf qables Agr Bansprwsion elcdentrienl Posickrconstruction ele-

whereinstep 1).1S,. L ' :

AP 60 el o BB 50T TG TR RIS o o o
|1§%éeﬂlod?§, condtRilcEbh alentdffot SlooE iAenddlace silexsxr slatted floors or for
poggére- thane i medi ately foll owed by application of X

feesballaelof for aBeysdiar Feljesting facgal raetiar iim ptables;ipble densgwindow sills,

arﬁ’[%l i c, epoxy or polyurethane onto the first

i"Hj®% % on | ayer and ailowing at |east part of the

applied material to enter into the pores of said

obj ect utilising subat- nospheric or superatnospheric

pe ds prosessascagngatopelaive 42, whewsinythegparerscplipeh i %, coment or clay

erein only the first injecti r Q

ittt R A R L T TR

pul verised glass. 17. A process according to claim 15,

wherein only the first and second injection |ayer

30
alrfd Arprocesh eceonging saeny: ohfbe ipseceink viaims.arhageiadhe topgoat gnd/or the
R s e ek A

i njection layer conprise pulverised glass. WO

2007/ 143997 32 PCT/ DK2007/ 000286 19. A process _ . )

alc @y pioneps tascazfliagrt a8y ofithermspeedingeclsimss whergjnedten Brs modified so
| ayer as Wet:l}lﬁ elz t.he sec)ond injection |ayer and the

t30 EBRPI I FUOWVIBE SR Wsed gl ass. 5 20. A process
according to any of the clainms 15 - 19, wherein the

first and second injection layer is applied as a

vie) apmlying t-fastpinjestion dayer of a material comprising acrylic, epoxy or polyure-

thane immediately followed by application of a second injection layer of a material

comprising acrylic, epoxy or polyurethane onto the first injection layer and allowing at
least part of the applied material to enter into the pores of said object utilising subat-

mospheric or superatmospheric pressure.

16. A process according to claim 15, wherein only the first injection layer and not the

second injection layer or the topcoat comprises pulverised glass.

17. A process according to claim 15, wherein only the first and second injection layer

and not the top coat comprise pulverised glass.

18. A process according to claim 15, wherein only the first injection layer and the top

coat and not the second injection layer comprise pulverised glass.
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21. A process according to any of the clains 1 - 14,
wherein the porous object is a clay-based materi al;

wob@rai39t he i njection | ayer cg{zri ses gl ass pRCT/DER@3/000286

and wherein 10 step iv) and pv) is omtted. 22. A
process according to claim 21, wherein the injection
| ayer conprises transparent polyurethane. 15 23. A

| ain®s_21 -22,  wherei
A0 RSPoRS0 Sieheld k. P RSB T oS W o
ps@nad snjsedardjengnd theady coit cbﬁ@r@é ﬁlhl%ns?e& gia%§ wher ei n

the anmount of pulverised glass is 2 -
preferably 5 - 20 wt% such as 10 - 15 vvt%of t he

tgha t acr C,..€pOXY Or po ure hane

o OPAS BBl 16 485" hF IeEB T B0 P b Shno b iotnd second
t hgectioailaper Zlappliédtas M@f Bl-Wel fplicRii@ct i on | ayer addi -
tionally conprises a biocide and/or an UV protective

substance. 25 26. A porous obJect i mpr egnat ed

aggo t hod q@f., an t hg, pr.ecedi ng ..
o5 Aar0Gss SocMEplRe ARY of piistt o TR eaperous object i a

Oblja%bsddﬁhﬁt&‘lﬁe{vﬁéﬂeﬁﬂth@ ﬁlﬁﬁ%ﬁdiﬂa%r%ﬁxp?i@é? 1R pakties; and wherein
roof tiles; pipes, such as sewer pipes; cons ructi o

efteprisnaad stsp VMsmittel s: 30 construction el ements for

oil rigs; construction elenents for patios or

bal coni es; con struction elenents for staircases, such
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for transnission of electrical power; cons?ructl
ePdiagthane.or f| oors; construc- tion el enents for use

in the field of agriculture, such as ensilage floors,
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eﬁ?%&ﬁ@ceﬁ@ﬁc&)f@@g % hﬁ‘y ePaid élgi%n&i 0232 %he%é?ﬁ %4 Hoofid object is a

floors or for feed alleys or for alleys or
celpy-betedngofitdecal matter in stables; table tops,

wi ndow sills, furniture. 28. An obJect according to

cl ai m 27, mherein said object is a cenent or clay

bzs el proeed¥rrcedrtimls to ARy BF the difhs@42 93 %&httﬁe ount of pulverised
travertine, sandstone or eternit. ria
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rous,.object co ses gating of acrylic, epo
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25. A process according to any of the claims 21 — 24, wherein the injection layer addi-

tionally comprises a biocide and/or an UV protective substance.

26. A porous object impregnated according to the method of any of the preceding

claims.

27. An object according to claim 26, said object being selected from the group com-
prising: roof tiles; pipes, such as sewer pipes; construction elements for wind mills;
construction elements for oil rigs; construction elements for patios or balconies; con-
struction elements for staircases, such as stair case steps; pylons for suspension of ca-
bles for transmission of electrical power; constructio;l elements for floors; construc-

tion elements for use in the field of agriculture, such as ensilage floors, construction
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i sed glass having a particle size of O nni to 100 m
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elements for floors in ensilage silos or for slatted floors or for feed alleys or for alleys

for collecting faecal matter in stables; table tops, window sills, furniture.

28. An object according to claim 27, wherein said object is a cement or clay based

material, marble, terrazzo, granite, travertine, sandstone or eternit.

29. An object according to any of the claims 26 — 28, wherein the porous object com-
prises a coating of acrylic, epoxy and/or polyurethane, said coating comprises pulver-

ised glass having a particle size of 0 nm to 100 pm.



