
WO 2007/143997 PCT/DK2007/000286  A method for
impregnation of porous objects Field of the Invention
5 The present invention relates to a method for
impregnating porous objects in such a  way that the
impregnated objects are provided with a substantially
closed surface  which is highly resistant against wear
of mechanical, chemical, thermal and/or bio- logical
nature. 10 Background of the Invention For a number of
purposes, it may be desirable to impregnate porous
objects such as for  example clay or cement based
materials with a surface onto which pollution, algae
and  other undesirable substances cannot adhere, or in
case they adhere that it will be rela 15 tively easy
to clean these surfaces without destroying the pore
structure of said surface.  For these purposes, it has
hitherto been know to paint especially concrete
surfaces for  a number of purposes, among other in
order to render them easy to clean. Also, in a  number
of instances the concrete structures are painted in
order to avoid the ingress of 20 carbon dioxide,
moisture, acid 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  25 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  30 such that the enclosing properties of
the glazing are not fulfilled. WO 2007/143997 2
PCT/DK2007/000286  Consequently, there is a need to
provide a method for impregnating porous objects in
order to avoid the disadvantages associated with the
well-known techniques. 



Object of the Invention  5 Therefore, it is an object
according to a first aspect of the present invention
to provide  a method for impregnating a porous object
with an impregnation material comprising  acrylic,
epoxy or polyurethane and allowing at least part of
said material to enter into  the pores of said object
utilising subatmospheric or superatmospheric pressure.
10 Furthermore, it is an object according to a second
aspect of the present invention to  provide a porous
object which has been impregnated according to this
process. In the art, it is well-known to impregnate
timber under pressure. These processes are  15
developed in order to render the timber construction
more resistant to the influence of  the environment
such that a longer life expectancy may be provided.
The above meth- ods, however, have not been found
suitable for impregnating porous materials which  are
treated in the scope of the present invention. This is
due to the fact that the pres- sure impregnating
method and materials used for impregnating timber rely
on the fact 20 that 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 25 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  30 so miniscule that
the capillary forces in the pores makes them
unsuitable for such a  process. WO 2007/143997 3
PCT/DK2007/000286  Description of the Invention 



The present invention relates in a first aspect to a
method for impregnation of porous  5 objects
comprising the following steps i)-v): i) applying an
injection layer of a material comprising acrylic,
epoxy or polyurethane  onto the surface of at least
part of the porous object and allowing at least part
of said  material to enter into the pores of said
object utilising subatmospheric or superatmos- 10
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; 15 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;  20 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 m.
Furthermore, the present invention relates in a second
aspect to a porous object im 25 pregnated according to
the method of the present invention.  Description of
the Drawing Fig. I a is a photograph showing a
concrete tile impregnated according to example I a.
30 Fig. la 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. 1 a
also shows a adhesion strength test dolly which is
glued WO 2007/143997 PCT/DK2007/000286  4 to the
surface of the top coat of the tile and which has
already being subjected to a  adhesion strength test
without any breakdown of the surface within the
tensile strength  limits of the apparatus. 5 Fig. lb
is a close-up of the area (upper left corner) of the
surface of the top coat of the  



concrete tile of Fig. 1 a which has been already being
subjected to an adhesion strength  test. The concrete
underneath the top coat is clearly recognised. Fig. 1
c -1 g each shows a thin section photograph of
different areas of the surface part  10 of the
concrete tile impregnated according to example 1 a.
Fig. lh shows the difference of the impact of the
weather of a concrete tile made ac- cording to Example
1 a (lower tile) and a prior art concrete tile (upper
tile) impreg- nated with an acrylic coating not
comprising pulverised glass. 15 Fig. 2a - 2d each
shows a thin section photograph of different areas of
the surface part  of the concrete pipe impregnated
according to example 2. Fig. 3a shows a thin section
photograph of the surface part of the high strength
con- 20 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. 25
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. 30 Fig. 6 shows a thin section
photograph of an area of the surface part of the
eternit ob- ject impregnated according to example 6.
WO 2007/143997 5 PCT/DK2007/000286  Fig. 7a and Fig 7b
each shows a thin section photograph of different
areas of the sur- face part of the clay tile
impregnated according to example 7. Detailed
Description of the Invention  5 Tests have shown that
it is possible to impregnate porous objects, such as
cement or  clay based materials by using either
superatmospheric pressure or subatmospheric  



pressure in relation to the ambient pressure. The
impregnating material of choice must  be chosen in
such a way that it fulfils both the requirements to
the finished surface, i.e. 10 that a substantially
closed surface is provided, and at the same time it
must be of a  viscosity such that it is possible for
the material to migrate into the pores and voids
present in the surface layers of the porous objects,
such as cement and clay based ma- terials. The present
inventor has found that acrylic, epoxy or polyurethane
comprising  pulverised glass having a particle size of
0 nm to 100 m fulfils the above require- 15 ments.
Accordingly, the method for impregnation of porous
objects according to the present  invention comprises
the following steps: 20 i) applying an injection layer
of a material comprising acrylic, epoxy or
polyurethane  onto the surface of at least part of the
porous object and allowing at least part of said
material to enter into the pores of said object
utilising subatmospheric or superatmos- pheric
pressure; 25 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  30 object
impregnated with the injection layer; v) allowing the
topcoat to harden; WO 2007/143997 6 PCT/DK2007/000286
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 m. 5 Hence, according to the method of the
present invention a total of at least two layers  are
applied onto the surface of the porous object; viz. an
injection layer which with the  help of either
superatmospheric pressure or subatmospheric pressure
is forced at least  partly into the pores of the
porous object to be impregnated, and subsequently a
top- coat which is applied on top of the injection
layer, and which provides the desired fin- 10 ishing
touch to the surface of the final product. 



The porous object to be impregnated The objects to be
impregnated with the present invention may be any type
of porous  15 objects such as for example objects
comprising a cement or clay based material, mar- ble,
terrazzo, granite, travertine, sandstone or eternit,
without limiting the application  to these. Examples
of finished products are clay or cement based roof
tiles. Other  products are: tiles; pipes, such as
sewer pipes; construction elements for wind mills;
construction elements for oil rigs; construction
elements for patios or balconies; con 20 struction
elements for staircases, such as stair case steps;
pylons for suspension of ca- bles for transmission of
electrical power; construction elements for floors;
construc- tion elements for use in the field of
agriculture, such as ensilage floors, construction
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. 25 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. 30 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 WO 2007/143997 7
PCT/DK2007/000286  component material where a hardener
is added to the resin of the impregnation mate- rial
prior to applying the material to the objects. The
hardener may be mixed with the  resin of the
impregnating material just prior to leaving the nozzle
head from which  nozzle head it will be ejected as a
mist towards the object to be treated. By mixing the 5
two components in the nozzle, no contamination and
possible clogging of the nozzle  device will occur.
Also, the pot life of the mixture will continuously
remain fresh in  that the amount of time from the
mixed impregnating material leaves the nozzle and
until it impacts the surface of the object to be
treated may be kept relatively short and  



constant throughout the entire application process. By
further regulating the hardening 10 time of the
two-component impregnating material, it is possible to
create a relatively  short impregnating cycle such
that the objects treated according to the inventive
method relatively quickly after leaving the
installation in which the method is carried  out may
be stacked, stored or otherwise handled. 15 A wide
range of acrylics may be used as a material for the
injection layer and/or for  the top coat. The acrylic
Teknocryl Aqua 2789 from the company Teknos have
proven  excellent as a material for the injection
layer and the topcoat. Teknocryl Aqua 2789 is  a
water-based 1-component acrylic available in different
colours which harden upon  drying. It has a dry matter
content of 40%. 20 A wide range of epoxies may
alternatively 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  25 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  30 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 WO
2007/143997 PCT/DK2007/000286  8 proven excellent as a
material for the injection layer and the topcoat.
Teknos 3646 is a  two-component polyurethane
comprising a resin part and a hardener part and having
a  dry-matter content of approx. 63%. 5 A person
skilled in the art will be able to provide other
acrylics, epoxides and polyure- 



thanes suitable for use in the method of the present
invention, such as those manufac- tured by Bayer,
BASF, Huntsman and Akzo Nobel. In a further embodiment
of the invention, the impregnation material optionally
com- 10 prises a solvent or thinner. The impregnation
material to be used in the process accord- ing to the
present invention may be water-based or based on an
organic solvent. In  some instances it will be
advantageous to apply the impregnation material in a
relative  dilute state which may be accomplished by
thinning the impregnation material with a  thinner.
The thinner may like the impregnation material itself
be water-based or based 15 on an organic solvent. It
is preferred to use a thinner which according to the
instruc- tions of the manufacturer of the impregnation
material is compatible with the impreg- nation
material to be applied. Hence, in each specific
instance one should consult the  supplier of the
impregnation material for information relating to
suitable solvents. 20 The impregnation layer and/or
the topcoat may be coloured or transparent depending
on the desired visible properties of the impregnated
object. In a preferred embodiment according to 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(r) 384, Tinuvin(r) 400 and a  30 hindered
amine light stabilizer (HALS), e.g. Tinuvin(r) 123 or
Tinuvin(r) 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. WO
2007/143997 9 PCT/DK2007/000286  The biocide may be
selected from a wide range of commercially available
biocides. A  few of these are: methylisothiazolinone,
chloromethylisothiazolinone,  benzisothiazolinone,
octylisothiazolinone, dichlorooctylisothiazolinone. A
person  skilled in the art will be able to come up
with other suitable biocides. 



5 The pulverised glass to be included in the
impregnation material It has been found that the
inclusion of pulverized glass in the impregnation
material  highly improves the breaking strength of the
finished coating. This may probably re- 10 late to the
fact that very small glass particles will fill the
pores of the porous material, thereby strengthening
the integrity of the coating. Hence, it is believed
that the pulver- ised glass- when present in the
injection layer - acts as an amour against wear and at
the same time provides a larger surface area to which
the subsequently applied topcoat  can adhere, whereas
when present in the topcoat, the pulverised glass acts
as an amour  15 against wear and at the same time
provides protection against UV radiation. It was
surprising to verify by thin section photography
analysis that the injection layer  comprising
pulverised glass could be injected into the pores of
the porous object at a  depth of up to a few mm, and
accordingly provide for a coating which in many in 20
stances was stronger than the porous material itself
as evidenced by the adhesion  strength tests. The
pulverized glass to be used in the impregnating
material has a particle size of 0  mn to 100 gm.
Preferably the pulverized glass has a particle size of
10 nm to 99 gm,  25 such as 20 nm to 95 gm, such as 30
run to 90 gm, e.g. 1 gm to 80 gm, for example 5  gm to
50 gm, such as 8 gm to 40 gm, e.g. 10 gm to 25 gm. 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- 30 cles having a particle size of 20
gm or less, e.g. in such a way that min. 40 wt% of the
particles having a particle size of 10 gm or less,
e.g. in such a way that min. 25 wt% of  the particles
having a particle size of 5 gm or less. WO 2007/143997
10 PCT/DK2007/000286  It should be noted that in the
above expression, a particle size of 0 nm is to be
con- strued as the particle size is not restricted to
any lower limit. Accordingly, in its gen- eral
formulation, the particles of the pulverised glass may
have any size in the range of  



100 m or lower. 5 It has been found that a particle
size distribution of the pulverised glass according to
the following table 1 is particularly suitable for use
in the process according to the  present invention.
Diameter of hole of sieve Amount of glass parti- (m)
cles passing hole (wt%)  38.2 88.1 28.5 76.2  21.4
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  10 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  15
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  20 wt%, such as 10 -
80 wt%, such as 20 - 70 wt%, e.g. 30 - 60 wt%, such as
40 - 50 WO 2007/143997 PCT/DK2007/000286  11 



wt% of the total amount the acrylic, epoxy or
polyurethane of the applied amount in  the respective
step. The pulverized glass is an ingredient of the
impregnation material was created by pul- 5 verizing
second hand glass derived from window panes. The glass
was placed in a  drum mill in which drum mill a number
of steel balls were present whereafter the mill  was
rotated such that the steel balls would crush the
glass. Alternatively, the pulver- ized glass to be
used in the present invention may be obtained by means
of other  grinding techniques, such as by use a an
attritor system or by means of a roller edge  10
apparatus. Traditionally, glass is considered to be a
hydrophobic material but when pulverized  such that
the particle distribution of the pulverized glass is
in the range 0 nm to 100  m, the glass particles seem
to exhibit hygroscopic properties such that it is
possible to 15 use the pulverized glass in an
impregnation material mentioned above where the pul-
verized glass in addition to being a passive
ingredient also is active in that a very good
dispersion of the pulverized glass in the matrix of
the impregnation material filling the  voids and pores
of the porous objects, is achieved. Furthermore, the
pulverized glass  particles to a certain extent
exhibit binding properties such that the pulverized
glass  20 does contribute to the enhanced strength in
the hardened impregnation material. By including
pulverized glass in the top coat material according to
the present inven- tion, a very smooth surface of the
finished, impregnated, porous object is obtained. 25
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. 30 Application of
the injection laver of the porous object using
superatmospheric pressure WO 2007/143997
PCT/DK2007/000286  



12 In one preferred embodiment of the method according
to the invention, the injection  layer is applied
using superatmospheric pressure. In this embodiment,
the porous object after application of the injection
layer is sub- 5 jected to superatmospheric pressure,
i.e. pressures above atmospheric pressure. The
application of superatmospheric pressure after the
injection layer has been applied  forces the material
of the injection layer into the pores of the porous
object. In a preferred embodiment of the method
according to the invention the superatmos- 10 pheric
pressure is in the range of 1,5 - 25 bar, such as 2 -
20 bar, e.g. 4 - 15 bar, for  example 5 bar to 10 bar.
In the present description and the appended claims,
whenever a pressure is given it is  understood that
this pressure is an absolute pressure. In this frame
of reference a per- 15 fect vacuum has a pressure of 0
bar and normal pressure (i.e. neither subatmospheric
pressure nor superatmospheric pressure) is 1 bar.
Superatmospheric pressure is to be  understood as an
absolute pressure of more than 1 bar, whereas
subatmospheric pres- sure is to be understood as an
absolute pressure of less than 1 bar. 20 When the
injection layer is applied using superatmospheric
pressure, it is usually suf- ficient to apply the
superatmospheric pressure for a relative short period
of time.  Hence, according to a preferred ambodiment
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. 25 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. 30 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. WO 2007/143997 PCT/DK2007/000286  13
Application of the injection layer of the porous
object using subatmospheric pressure  In another
embodiment of the method according to the invention,
the porous object is  5 impregnated with an injection
layer utilising subatmospheric pressure. In this em
bodiment, the object to be impregnated is subjected to
a subatmospheric pressure,  whereafter the porous
object is impregnated with the injection layer. In a
preferred embodiment, the subatmospheric pressure is
0.001 - 0.8 bar, such as  10 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. In a preferred
embodiment, the subatmospheric pressure is applied for
30 - 240 min.,  such as 60 - 180 min., e.g. 90 - 120
min. prior to the application of the injection layer.
15 When the desired subatmospheric pressure has been
established and maintained for  the desired period of
time, the injection layer is applied. It is preferred
that the object is maintained at subatmospheric
pressure for a short time,  such as 2 - 45 min., such
as 5 - 30 min., e.g. 10 - 20 min. after the
application of the  20 injection layer. This allows
the injection layer material to distribute itself over
the sur face of the porous object which has been
impregnated and to a small extent 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- 25 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  30 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 



WO 2007/143997 14 PCT/DK2007/000286  surface layers of
the objects such that impregnating depths calculated
as the perpen- dicular distance from the surface of
these materials will be in the range .from a few g
metres and up to a few millimetres and more. 5
Application of the topcoat onto the surface of the
injection layer Subsequent to the application of the
injection layer, the topcoat is applied to the sur-
face impregnated with said injection layer. 10 In one
embodiment according to the process of the present
invention is advantageous  to allow the injection
layer to harden for a short period of time, such as 2
- 60 min- utes, e.g. 5 - 45 minutes, such as 10 - 30
minutes, e.g. 15 - 25 minutes, such as 20  minutes
before the top coat is applied. 15 In another
embodiment according to the process of the present
invention, the topcoat  is applied onto the surface of
the injection layer immediately after the application
of  the injection layer after the object has been
brought back to normal pressure. In the application of
the topcoat no subatmospehric or superatmospheric
pressure con- 20 dition is needed. Hence, the topcoat
can be applied at normal pressure. There is no
restriction as 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 25 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- 30 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- oxy/epoxy,
polyurethane/polyurethane. WO 2007/143997
PCT/DK2007/000286  



15 In case the injection layer comprises pulverised
glass having a particle size of 0 nm to  100 m, the
inclusion of such pulverised glass in the topcoat is
entirely optional.  However, in case the injection
layer does not comprise pulverised glass, the topcoat
5 must comprise pulverised glass having a particle
size of 0 nm to 100 m in order to  provide the desired
strength of the combined system injection
layer/topcoat. In one embodiment of the method
according to the present invention, the injection
layer as well as the topcoat comprises pulverised
glass having a particle size of 0 Mn  10 to 100 m. In
another embodiment of the method according to the
present invention, only the injection comprises
pulverised glass having a particle size of 0 nm to 100
m.  In yet another embodiment of the method according
to the present invention, only the  topcoat comprises
pulverised glass having a particle size of 0 Mn to 100
pm. 15 Application of two injections lam In certain
specific cases, especially in cases where a super
strong surface of the porous  object is required, it
may be advantageous to modifify step i) of the process
according  to the present invention. Accordingly, in
cases where an extremely strong suface is 20 required,
the first step of the process according to the present
invention is substituted  with step 1 a) reading: 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  25 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  30 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 



WO 2007/143997 PCT/DK2007/000286  16 the second
injection layer are applied. Hereafter the object
impregnated with two in- jection layes are brought
back to normal pressure. In a preferred embodiment of
this modified process according to the present
invention  5 only the first injection layer and not
the second injection layer or the topcoat com- prises
pulverised glass. In another preferred embodiment of
this modified process according to the present
invention only the first and second injection layer
and not the top coat comprise pul- 10 verised glass.
In yet another embodiment of this modified process
according to the present invention  only the first
injection layer and the top coat and not the second
injection layer com- prise pulverised glass. 15 In
still another embodiment of this modified process
according to the present inven- tion the first
injection layer as well as the second injection layer
and the top coat com- prise pulverised glass. 20 It is
preferred that the first and second injection layer is
applied as a wet-in-wet- application. Application of
only one injection laver and no topcoat 25 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 30 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 WO 2007/143997
PCT/DK2007/000286  17 the topcoat is omitted. In this
modified process it is essential that the injection
layer  comprises pulverised glass having a particle
size of 0 nm to 100 m in order to provi- de the
desired strength. By limiting the amount of the
injection layer applied it is pos- sible to ensure
that all the applied injection layer by means of the
superatmospheric or 5 subatmospheric pressure applied
will diffuse into the pores of the surface of the
object  thus leaving behind a strengthened object with
better resistance against wear of me- chanical,
chemical, thermal and/or biological nature, but
without any changed visible  surface characteristics.
The above modified impregnation method is particularly
useful  in the case of clay-based roof tiles and/or by
using transparent polyurethane. 10 In the embodiment
of the method of the present invention in which only
one injection  layer is applied it is advantageous
that the pulverised glass amounts to 2 - 30 wt%,,
preferably 5 - 20 wt%, such as 10 - 15 wt% of the
total amount the acrylic, epoxy or  polyurethane
applied in step i). 15 In a further preferred
embodiment, the injection layer additionally comprises
a biocide  and/or an UV protective substance. Method
of application  20 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 25
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
30 wards the objects, and at the same time maintain
the temperature as well as the pres- sure within the
preferred ranges. WO 2007/143997 18 PCT/DK2007/000286
In a further embodiment, the method may further be
combined with the use of a heat- ing chamber in a way
that allows the objects after being impregnated to be
cured at  elevated temperatures. The heating chamber
may provide for a quick and complete  curing of the
objects which have been impregnated such that
handling, storing and use  5 of the objects maybe
carried out immediately after leaving the heating
chamber. The product impregnated with a method
according to the present invention. In a second
aspect, the present invention also relates to an
impregnated object obtain- 10 able by a method
according to the present invention. The impregnated
object exhibits  strengthened surface characteristics.
According the object according to the present
invention comprises a porous object  comprising a
coating of acrylic, epoxy and/or polyurethane, said
coating comprises  15 pulverised glass having a
particle size of 0 rim to 100 m. In one embodiment of
the impregnated object according to the present
invention, the  object is selected from the group
comprising: roof tiles; pipes, such as sewer pipes;
construction elements for wind mills; construction
elements for oil rigs; construction 20 elements for
patios or balconies; construction elements for
staircases, such as stair  case steps; pylons for
suspension of cables for transmission of electrical
power; con- struction elements for floors;
construction elements for use in the field of
agriculture,  such as ensilage floors, construction
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,  25 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. 30 Tests and results By
selecting impregnating materials from the group
comprising acrylics, epoxies and  polyurethanes, the
texture and appearance of the surfaces maybe
maintained such that WO 2007/143997 19
PCT/DK2007/000286  even though a roof tile made from
red clay is desirable, it will still appear as a red
clay  tile, but have properties corresponding to a
glazed tile. Furthermore, the method ac- cording to
the present invention may provide the porous objects
with a surface in  which the pores in the surface, but
not the surface itself, is totally filled with and 5
thereby sealed by the impregnating material of
acrylic, epoxy or polyurethane compris- ing pulverised
glass. During the development of the inventive method
as described above, a number of dif- ferent materials
have been tested and tried, and found useable in order
to by means of  10 the inventive method to provide a
highly desirable result. By using the method accord
ing to the present invention, it is possible to
substantially and completely fill all micro  and macro
voids and capillary and gel pores present in materials
of the type mentioned  above. The impregnating depth
has by thin section analysis been determined to be be-
tween 0.02 millimetres and up to 4 millimetres. 15 In
order to test the quality of the coatings applied to
the porous objects obtained ac- cording to the method
of the present invention, a series of test has been
conducted.  Adhesion strength tests 20 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  25 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 cm2.
When the glue had hardened, a  groove having a depth
of 1 mm was cut around each dolly into the porous
object. 30 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. WO 2007/143997 PCT/DK2007/000286  20
The tests were performed in two different
laboratories, using different test apparatuses.
Adhesions tests show that the coatings applied to the
porous objects had a strength of  up to 10 MPa or
more. Often the crack appeared in the material of the
porous object  itself and not in the applied
coating(s), suggesting that the applied coating was  5
stronger than the porous object. Thin section
photographs The samples of the examples were subjected
to thin section photography. This test  10 reveals the
injection depths of the injection layer. The thin
section was prepared by  moulding a little piece of
the surface of the porous object in epoxy. Thereafter
this  mould was subjected to abrasion in a plane
essentially perpendicular to the surface of  the
sample until the sample had a thickness of 2 - 3
micrometers. The sample was  photographed under
magnification and by exposing the backside (the side
opposing 15 the side which is photographed) with UV
radiation which causes the EpoDye present  in the
injection layer to fluorescence. Examples  20 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- 25
graphs. Example 1 a - Impregnation of concrete roof
tiles by using superatmospheric pressure  



in the injection la application step 30 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. WO 2007/143997 PCT/DK2007/000286  21 A
polyurethane injection polymer was applied onto the
top surface of the tiles. The  polyurethane used was
Teknodur 3646 from Teknos. The polyurethane to be
applied  was obtained by mixing resin and hardener in
the ratio 6:1. Furthermore, 12.5 wt%  thinner of the
type Teknos 7040 was admixed with the resin and the
hardener. The 5 polyurethane comprised 30 wt%
pulverised glass, of which min. 50 wt% had a particle
size of 20 gm or less. Subsequently, the tiles were
removed from the spray cabin and arranged in an auto-
clave. In the autoclave the pressure was increased to
3.8 bar within 14 seconds. The  10 temperature of the
internal of the autoclave was 20 - 25 C. Immediately
hereafter the superatmospheric pressure was reduced to
normal pressure and the tiles were moved  to another
spray cabin, in which they were arranges in a manner
enabling application  of the top surface of the tiles.
15 The tiles were then impregnated with a top coat in
the second spray cabin. The top  coat was a
polyurethane from Teknos of the type Teknodur 3646.
The topcoat was  obtained by mixing polyurethane resin
and hardener in the ratio 3.8:1 and adding 10 %
thinner (Teknos 7040) and 30 wt% pulverised glass of
which min. 50 wt% had a parti- cle size of 20 gm or
less. The temperature of the internal of the spray
cabin was 20 - 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. 25 



Test results The mean adhesion strength measured in
this experiment was 3.25 MPa. 30 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.
la  shows the concrete underneath (left side) this
pulled-off dolly. Hence, the applied WO 2007/143997
PCT/DK2007/000286  22 coatings were stronger than the
concrete of the object itself. Fig. 1a also shows
(right  side) a dolly which could not be pulled off
using the equipment of this experiment.  Fig. lb is a
close-up of the pulled-off dolly of fig. I a. The
concrete underneath is clea 5 rly visible. 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
the tile of Example I a. The  term "impregnated paste"
refers to the injection layer and the term "added
layer" refers  to the topcoat. Individual glass
particle can be seen in the topcoat. The impregnation
10 depth is approximately 0.4 mm. Fig. 1 d, Fig. 1 e
and Fig. If are other thin sections of an area of the
surface of the tile of  Example 1 a. Again, the term
"impregnated paste" refers to the injection layer and
the  term "added layer" refers to the topcoat. The
impregnation depth is 0.4 - 0.55 mm. 15 Fig. 1 g is
yet another thin section of an area of the surface of
the tile of Example 1 a.  The impregnation depth is
here 1.2 mm. Fig. lh shows two concrete tiles which
have been subjected to a weather-o-meter test.  20 The
weather-o-meter test simulates the condition a tile
will be subjected to in real en- vironments. The tile
was subjected to the test for 5 months 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 25 without pulverised glass and without
application of subatmospheric or superatmos- 



pheric pressure was subjected to the same test. Fig.
lh 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 1
a) remained shiny and comprised no visible signs  of
algae growth. 30 Example lb - Impregnation of concrete
roof tiles by using superatmospheric pressure  in the
injection layer application step without use of
pulverised glass in the top coat WO 2007/143997
PCT/DK2007/000286  23 Example l a was repeated with
the exception that no pulverised glass was added to
the  top coat. Test results  5 The mean adhesion
strength measured in this experiment was 2.85 MPa.
Example 2 - Impregnation of sewer pipes made of
concrete by using LiMeratmospheric  10 pressure in the
injection layer application step This example
describes impregnation of concrete sewer pipes on the
inside surface.  Concrete sewer pipes obtained
immediately after 24 hours of setting time after manu-
facture were impregnated on the inside surface with an
epoxy injection polymer of the 15 type TeknoFloor
Primer 310 F Epoxy Varnish by application. The polymer
was ob- tained by mixing epoxy resin with hardener in
the ratio 2:1. Additionally 35 wt% thin- ner (Teknos
7040) was added to the resin/hardener-mixture.
Furthermore, the mixture  comprised 45 wt% pulverised
glass of which min. 50 wt% had a particle size of 20
gm  or less. 20 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- 



25 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  30 wt% had a particle size of 20 m or less. The
topcoat was applied by using four rotating nozzles. WO
2007/143997 24 PCT/DK2007/000286  After application of
the topcoat the impregnation was allowed to set for
four weeks  before distribution to the costumer. Test
results  5 The mean adhesion strength measured in this
experiment was 12.4 MPa. Fig. 2a shows a thin section
of an area of the surface of the tile of Example 2.
The  term "impregnated zone" refers to the injection
layer and the term "added layer" refers  10 to the
topcoat. The impregnation depth is approximately 0.3
mm. It appears from fig. 2a that also cracks in the
concrete are filled with impregnation layer material
(cf. in- jected defect). Fig. 2b, fig. 2c and fig. 2d
also show thin sections of an area of the surface of
the tile  15 of Example 2. Example 3a - Impregnation
of a tile made of high strength concrete by using
subat- mospheric pressure in the injection laver
application step 20 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  25 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 30 pulverised
glass of which min. 50 wt% had a particle size of 20 m
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. WO 2007/143997
PCT/DK2007/000286  25 15 minutes after the application
of the injection polymer, the pressure in the
autoclave  was restored to atmospheric pressure. This
forces part of the injection polymer into  the pores
of the object. 5 Thereafter, a polyurethane topcoat
(Teknodur 3646) comprising 30 wt% pulverised  glass of
which min. 50 wt% had a particle size of 20 gm or less
and 10% thinner  (Teknodur 7040) was applied onto the
injection layer using four nozzles. The ambient
temperature under this application was 20 - 25C. 10
Test results The mean adhesion strength measured in
this experiment was 11.4 MPa. 15 Fig. 3a shows a thin
section of an area of the surface of the object of
Example 3a. The  term "impregnated zone" refers to the
injection layer. The impregnation depth is more  than
0.5 mm. The topcoat appears from fig. 3a as the white
surface layer. 20 Example 3b - Impregnation of an tile
made of high strength concrete by using sbat-
mospheric pressure in the injection laver 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%  25 had a
particle size of 20 m or less. Test results The mean
adhesion strength measured in this experiment was 11.5
MPa.  



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
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 WO 2007/143997 26 PCT/DK2007/000286  represent
bauxite which is part of the aggregate of the high
strength concrete of exam- ple 3b. 5 Example 4 -
Impregnation of a clay tile utilising application of
two injection layers  Tiles made of clay were
subjected to application of a first polyurethane
injection layer  of the type Teknodur 3646 (ratio of
resin:base was 6:1). 10% thinner (Teknos 7040)  and 10
wt% pulverised glass of which min. 50 wt% had a
particle size of 20 gm or 10 less was added prior to
application of the first injection layer.
Subsequently, the tiles  were subjected to application
of a second injection layer. This layer comprises
poly- urethane (Teknodur 3646) comprising 5% thinner
(Teknos 7040) and 20 wt% pulver- ised glass of which
min. 50 wt% had a particle size of 20 gm or less. The
ratio  resin:hardener was 2:1. 15 After application of
the second injection layer, the tiles were immediately
transferrred  to an autoclave, in which the injection
layers were forced into the pores of the porous
material of the tiles. The tiles were subjected to a
pressure of 4.1 bar for 21 seconds.  The temperature
in the autoclave was was 20 - 25C. 20 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 gm or less. 25 After a few minutes
the tiles were ready for packaging and delivery.  



Test results 30 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. WO 2007/143997 27 PCT/DK2007/000286  Fig.
4a shows an impregnated tile of example 4 after being
subjected to an abrasion  strength test involving five
dollies. In respect of each dolly, the break appeared
in the  clay of the tile in a depth of 2 - 4 nun. 5
Example 5 - Impregnation of 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
comprising 10 wt% pulverised 10 glass of which min. 50
wt% had a particle size of 20 m or less and comprising
34  wt% water as thinner). Subsequent to the
application of the injection layer, the tiles were
transferred to an  autoclave in which they were
subjected to a pressure of 3.4 bar for 16 seconds. 15
Thereafter, the tiles were transferred to another
spraying cabin in which the were sub- jected to
application of a top coat consisting of Teknocryl 2789
comprising 30 wt%  pulverised glass particles of which
min. 50 wt% had a particle size of 20 m or less. 20
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 25 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 30 "pavirket
zone" = affected zone  "cementpasta" = cement paste
"sand" = sand 



i "luft" = air WO 2007/143997 28 PCT/DK2007/000286
Example 6 - Impregnation of porous objects made of
eternit by using superatmos hp eric pressure in the
injection laver application step 5 The procedure of
example I was repeated with the exception that the
porous objects to  be impregnated was made of eternit
and that no topcoat was applied and that the  amount
of pulverised glass in the injection layer was 4 wt%
The objects measured 200  X100X10mm. 10 Test results
Fig. 6 is a thin section of a sample of example 6.
Fig. 6 shows that the injection layer  was injected
into the porous eternit at a depth of 2 mm. 15 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. 20 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  25 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- 30 ample 7. The term "injected
material" refers to the injection layer. The
impregnation  depth is approximately 1.5 mm. WO
2007/143997 PCT/DK2007/000286  29  Claims 



1. A method for impregnation of porous objects
comprising the following steps i)-v):  5 i) applying
an injection layer of a material comprising acrylic,
epoxy or polyurethane  onto the surface of at least
part of the porous object and allowing at least part
of said  material to enter into the pores of said
object utilising subatmospheric or superatmos- pheric
pressure; 10 ii) allowing the porous object to return
to an atmosphere of normal pressure;  iii) optionally
at least partly allowing the injection layer to
harden; 15 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; 20 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 gm. 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  25
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  30 particle size of 20
gm or less, e.g. in such a way that min. 40 wt% of the
particles hav ing a particle size of 10 gm or less,
e.g. in such a way that min. 25 wt% of the particles
having a particle size of 5 gm or less. WO 2007/143997
30 PCT/DK2007/000286 4. A process according to any of
the preceding claims, wherein the objects to be im-
pregnated are stored at approximately 30 - 50 C, such
as approximately 40 C for 12  hours immediately prior
to impregnation. 5 5. A process according to any of
the claims 1 - 4, wherein the injection layer is
applied  



utilising superatmospheric pressure, and wherein the
superatmospheric pressure is  applied after the
injection layer is applied. 6. A process according to
claim 5, wherein the superatmospheric pressure is 1,5
- 25  10 bar, such as 2 - 20 bar, e.g. 4 - 15 bar, for
example 5 bar to 10 bar. 7. A process according to
claim 6, wherein the object is subjected to
superatmospheric  pressure for 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 min- 15 ute. 8. A process
according to claim 4, wherein the injection layer is
applied at subatmos- pheric pressure, and wherein the
subatmospheric pressure is applied prior to and under
the application of the injection layer. 20 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. 25
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- 30 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. WO 2007/143997
PCT/DK2007/000286  31 12. A process according to any
of the preceding claims, wherein the porous object is
selected from the group comprising: roof tiles; pipes,
such as sewer pipes; construc- tion elements for wind
mills; construction elements for oil rigs;
construction elements  for patios or balconies;
construction elements for staircases, such as stair
case steps; 5 pylons for suspension of cables for
transmission of electrical power; construction ele- 



ments for floors; construction elements for use in the
field of agriculture, such as ensi- lage floors,
construction 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. 10 13. A process according
to claim 12, wherein the porous object is a cement or
clay  based material, or marble, terrazzo, granite,
travertine, sandstone or eternit. 14. A process
according to any of the preceding claims, wherein the
topcoat and/or the  15 injection layer comprises a
biocide and/or an UV-protective additive. 15. A
process according to any of the preceding claims,
wherein step i) is modified so  as to comprise the
following step ia): 20 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. 25 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  30
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. WO
2007/143997 32 PCT/DK2007/000286  19. A process
according to claim 15, wherein the first injection
layer as well as the  second injection layer and the
top coat comprise pulverised glass. 5 20. A process
according to any of the claims 15 - 19, wherein the
first and second  injection layer is applied as a
wet-in-wet-application. 



21. A process according to any of the claims 1 - 14,
wherein the porous object is a  clay-based material;
wherein the injection layer comprises glass particles;
and wherein  10 step iv) and step v) is omitted. 22. A
process according to claim 21, wherein the injection
layer comprises transparent  polyurethane. 15 23. A
process according to any of the claims 21 -22, wherein
the porous object is a  clay-based roof tile. 24. A
process according to any of the claims 21 -23, wherein
the amount of pulverised  glass is 2 - 30 wt%,,
preferably 5 - 20 wt%, such as 10 - 15 wt% of the
total amount  20 the acrylic, epoxy or polyurethane
applied in step i). 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. 25 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;  30 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; construction
elements for floors; construc- tion elements for use
in the field of agriculture, such as ensilage floors,
construction WO 2007/143997 PCT/DK2007/000286  33
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  5 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 nni to 100 m.
10 


