
19-Mar-2007  WO 2004/026975 PCT/IB2003/003169 - 1  COATING, PROCESS OF
PREPARATION AND USE THEREOF ON  WOODY SUPPORT The present invention relates
to a coating and to a  process for its preparation. In addition, the present
5 invention relates to the use of said coating for  applications on a
support such as wood. It is known about the existence on the market of a
large'number of coatings for external applications on a  woody support. In
particular in recent years, in order 10 to reduce the emission of volatile
organic substances  into the environment, a series of water-based products
has been developed. P; group of water-based coatings for  applications on
wood consists of transparent coatings  for external use. 15 It is known that
the woody support and the coating  undergo degradation phenomena due to
atmospheric agents  such as for instance solar radiation, in particular the
ultraviolet component of solar radiation; heat;  environment temperature;
liquid humidity (rain) or gas 20 humidity .(atmospheric humidity) .
Moreover, it is known  that a woody support exposed to' sunlight undergoes a
degradation process.. In practice, the exposed surface  takes on a gray
color. due to lignin degradation, which  results in a higher wood porosity,
a loss of structural 25 firmness and a' higher absorption of environment
humidity. Such degradation involves an increase of  phenomena of dimensional
variation, which can be seen  as surface splits. Splits or clefts make water
absorption easier,' which eventually results in a dark 30 brown color and
degrades little by little wood internal  



structure. The increase of relative humidity favors the  formation of
colonies of moulds or fungi. The degradation of the woody support and of the
coating, for instance a transparent coating, involves a  35 decay in the
external appearance of the coated 19-Mar-2007  WO 2004/026975
PCT/IB2003/003169 2  manufactured item. Once the shielding action of the
coating film is over, the degradation speed -of the  woody support gets
higher. The practical result of this  degradation is an unpleasant
appearance of, the coated  5 manufactured item. In addition, a structural
decay of wood takes place,  due to a subsequent splitting of the wood
surface. Wood  then rots because of fungi and moulds, which results in  a
loss of dimensional stability of the material used to  10 build for instance
an external window. Therefore, it is necessary to have on the market a
coating or coating system without the drawbacks of the  prior art. In
particular, there is the need for a coating or  15 "combined" coating system
that, in good conditions,  increases the duration of the woody support, thus
avoiding frequent maintenance operations. More particularly, there is the
need for a coating or  combined coating system keeping its. shielding  20
aesthetical features unchanged for a longer lapse of time than the duration
that can be obtained through the  application on the same support of a
primer and of a  finishing coating such as are available on the market.  A
first aim of the present invention is to provide for 25 a coating having an
inalterability of its aesthetical  



and mechanical features also after a prolonged  exposition to atmospheric
agents. Another aim of the present invention is to provide for  a coating
that can shield the woody support from,  30 attacks caused by fungi, moulds
and by degradation phenomena due to the action. of UV rays, and by humidity
absorption. These and other aims that will be evident from the  following
detailed description have been achieved by  35 the Applicant, who has found
it useful to make use of a 19-Mar-2007  WO 2004/026975 PCT/IB2003/003169 3
particular combination of a specific primer and a  specific finishing
coating. Therefore, a first object of the present invention  consists in a
coating or combined coating system whose  5 features are listed in the
enclosed independent claim. Another object of the present invention consists
in a  process for preparing said coating, whose features are  listed in the
enclosed independent claim. A further object of the present invention
consists in  10 the use of said coating or combined coating system for
applications on an woody support for external use. The Applicant has found
it useful to develop a combined  coating system comprising two formulations.
The first formulation is a specific primer for  15 obtaining a transparent
coating of a woody support. The second formulation is a specific transparent
coating for finishing a woody . manufactured item  previously imbibed with a
primer. In general, a primer is defined as a formulation of  20 resins, for
instance acrylic resins; a solvent, for  



instance water and additives. A primer has a low solid  residue of 10 to 35%
by weight, with respect to the  total amount of primer. A primer is always
applied  directly on wood, generally untreated wood. 25 Finishing coating
usually refers to a formulation  containing resins, for instance acrylic
resins; a  solvent, for instance water and additives. A  transparent coating
for external use has a solid  residue of 30 to 60% by weight. A coating is
generally 30 applied on a woody support previously treated with a  primer.
Preferably, between the application of the primer and  of the finishing
coating a third formulation can be  applied, usually known as "filler" or
intermediate 35 product., Said third formulation is generally a coating
19-Mar-2007  WO 2004/026975 PCT/1B2003/003169 4  that further joins together
wood.fibers so as to enable  an easier sandpapering operation before
applying the  finishing coating. Said first formulation, which is the object
of the  5 present invention, is a primer commonly used by people.  skilled
in the art for obtaining a transparent coating  of a wood surface, which has
been added with particular  compounds. The Applicant has found it useful to
add to said primer  10 a selected wood antioxidant compound (HALS - steric
hindered amines); an ultraviolet ray (UV) absorbing  compound (type 3),
since the result obtained is an  increased protection of the woody support.
In particular, said wood antioxidant is chosen among  15 piperidineoxylo
derivatives; for instance 4-hydroxy- 



2,2,6,6-tetramethylpiperidineoxylo. Advantageously, the wood antioxidant
compound is  present in an amount of 0.1 to 5% by weight, with  respect to
the total weight of said specific first  20 formulation. The UV absorbing
compound (type 3) is chosen among  micronized titanium compounds; for
instance micronized  titanium dioxide with particles having a diameter of 1
to 50 nanometers. 25 Advantageously, the absorbing compound is present in an
amount of 0.1 to 4% by weight. Preferably, the primer can comprise acrylic
resins or  derived acrylic resins in water dispersion; additives;
defoamers; fungicide substances and transparent  30 pigments based on iron
oxides., Said second formulation, which is the object of the  present
invention, is a finishing coating commonly used  by people skilled in the
art for obtaining a  transparent coating on a woody support, which has been
35 added with particular compounds. 19-Mar-2007  WO 2004/026975
PCT/1B2003/003169 5  The .Applicant has found it useful to add to said
finishing coating a selected coating antioxidant  compound; an ultraviolet
ray (UV) absorbing compound  (type 1); an ultraviolet ray (UV) absorbing
compound 5 (type 2), 'since the result obtained is a prolonged  duration to
external exposition. In particular, said antioxidant compound for finishing
coating is chosen among piperidyl derivatives; for  instance
bis(1,2,2,6,6-pentamethyl-4-piperidyl) 10 sebacate or, alternatively, methyl
and 1,2,2,6,6- 



pentamethyl-4-piperidyl sebacate. Advantageously, the antioxidant compound
is present in  an amount of 0.1 to 2%. In particular, said UV absorbing
compound (type 1) is  15 chosen among hydroxyphenyl-benzotriazole
derivatives;  for instance obtained from a reaction of methyl-3-(3-
2H-benzotriazol-2-yl)-5-t-butyl-4-hydroxyphenyl)-pro- pionate in PEG 300
solvent. Advantageously the UV (type 1) absorbing compound is  20 present in
an amount of 0.1 to 2% by weight. In particular, said UV absorbing compound
(type 2) is  chosen.. among triazine derivatives; for instance  (Tinuvin),
which is a 85% solution of an active  substance CAS 153519-44-9 in
1-methoxy-2-propanol. 25 Preferably, the finishing coating according to the
present invention can comprise: a fungicide substance  in an amount by
weight of 0.05 to 1.5% by weight; a UV'  absorbing compound (type 3), as
mentioned above. Preferably, the finishing coating of the present  30
invention can comprise a shielding solid wax. In  practice, the latter is a
synthetic polypropylene wax  that helps to reduce the intensity of UV
radiation by  dispersing the latter in all directions contained in  the
solid angle. 35 Preferably, the finishing coating of the present 19-Mar-2007
WO 2004/026975 PCT/IB2003/003169 6  invention can comprise iron oxides, as
mentioned, above.  In a preferred embodiment of the invention the combined
coating system can comprise a third formulation  .(generally known as
"filler" or intermediate product), 5 which is applied between said first and
second  



formulation. Said third formulation is of a type known on the  market, which
has been added-with particular compounds.  The Applicant has found it useful
to add to said 10 intermediate product: a coating antioxidant compound of
the type steric hindered amine (HALS); for instance a  piperidyl derivative
in an amount of 0.1 to 2% by  weight; a fungicide substance in an amount of
0.05 to  1.5 by weight; a UV absorbing compound (type 1) in an  15 amount of
0.05 to 2 by weight. In the framework of the present invention ultraviolet
ray (UV) absorbing compound type 1, type and type 3  refers to a compound
absorbing ultraviolet radiations  in a given region of UV spectrum, each of
said regions 20 having a given range of values of radiation frequency  and
wave length. Another object of. the present invention is a process  for
preparing said combined coating system according to  the. teachings known to
people skilled in the art. 25 For instance, the resin in water dispersion,
for  instance an acrylic resin, is introduced into a  suitable vessel
equipped with mixing elements. The  various components are added in sequence
under  stirring, depending on whether said first formulation, 30 said second
formulation or said third formulation has  to be prepared. If the finishing
coating (second formulation) has to be  prepared, the following components
are added into said  vessel at room temperature in sequence under stirring:
35 a UV absorbing compound (type 1); a coating antioxidant 19-Mar-2007  WO
2004/026975 PCT/IB2003/003169 7  



compound; a leveling additive; a preserving agent; a  thickening additive; a
defoamer additive; iron oxide  pigments; a UV absorbing compound (type 3); a
shielding  wax and a UV absorbing compound (type 2). 5 If an intermediate
product (third formulation) has to  be prepared, the same procedure is
repeated under  stirring at room temperature, adding the necessary
components in sequence. A further object of the present invention is the use
of  10 the combined coating system for obtaining a transparent  coating on
wood manufactured items (windows, doors,  balconies) for external use. The
primer according to the present invention (ready  for use) is applied to a
woody support, preferably  15 sandpapered (not previously treated with
chemical products) with known systems such as spraying, dipping,  flow
coating and paintbrush. After applying the primer  the surface is left to
dry for 4-16 hours.  Subsequently, the surface may be slightly treated with
20 an emery and then the finishing coating according to  the present
invention is applied, generally through  spraying systems. The treated
surface is left to dry  for 10-24 hours. Advantageously, after the primer is
applied and dried,  25 a "filler" or intermediate product (third
formulation)  can be applied with conventional methods. The applied  filler
is left to dry for 16-24 hours. Subsequently,  the manufactured item can be
advantageously treated  with an emery and the finishing coating. (second  30
formulation) can then be applied. EXAMPLE OF APPLICATION The enclosed figure
FIG. A shows a comparative trial of  a test comparing a durmast surface 1
treated with a  



conventional water-based coating system and a durmast 35 surface 2 treated
with the coating system according to 19-Mar-2007  WO 2004/026975
PCT/IB2003/003169 8 - the present invention. The surface 1 has undergone an
application of a water- based primer containing an acrylic resin and known
additives; an application of an intermediate product 5 "filler" containing
an acrylic resin and known  additives; and an application of a finishing
coating  containing an acrylic resin in water dispersion, a foam
preventive, iron oxide, a wax and known additives. The surface 2 has
undergone an application of said  10 first formulation; an application of
said third  formulation and an application of said second  formulation
according to the application method  described above. After drying, both
surfaces 1 and 2 have been placed  15 (keeping an inclination of 45 degrees
with respect to  the vertical) under the sun in southward direction in  an
external exposition field outside the lab QUV-Lab,  Homestead Florida. The
period of exposition has been of  24 months. Exposition has been continuous,
night and  20 day, for all 24 months. The lower portion of both surfaces lb
and 2b has been  shielded from the sun by means of a suitable frame,
whereas the portions of both surfaces, lb and 2b have  been exposed as
described above. 25 At the end of the 24 months both surfaces have been
taken and analyzed. The analysis has shown that the  surface 2a treated with
the system according to the  present invention has a resistance to
degradation which  



is definitely higher than surface la, whereas both  30 shielded portions lb
and 2b are unchanged. The surface la 'shows the full degradation of the
coating film, which became completely detached from the  support. In
addition, the support shows the 'signs of  splits and of surface
degradation, as pointed out by a 35 dark gray. color. On the splits wood has
taken on a 19-Mar-2007  WO 2004/026975 PCT/IB2003/003169 - 9  black color
due to the excessive absorption of humidity  and to the subsequent
degradation also of the wood  structure. Said black areas further show a
degradation  due to the beginning of a proliferation of moulds and  5 fungi.
An analysis of the surface 2a shows that the applied  coating film is still
substantially integral, and there  is no sign of degradation of the woody
support. The results described above have never been achieved  10 before
with a transparent coating changing the natural  color of wood without
hiding its structure. EXAMPLE OF PRIMER (said first formulation) A common
primer containing an acrylic resin in water  dispersion of known type 93.7%
by weight, is added  15 with: a wood antioxidant compound type HALS
(derivative of piperidineoxylo) 0.4% by weight; optionally a  fungicide
(IPBC) 0.4% by weight; a UV absorbing  compound (type 3) (dispersion of
micronized titanium  dioxide) 2.5% by weight; optionally a mixture of  20
transparent iron oxides 3% by weight. EXAMPLE OF INTERMEDIATE PRODUCT (said
third  formulation) A common. intermediate product "filler" of known type  



containing a water dispersion of acrylic resins 98.7%  25 by weight-, is
added with: a coating antioxidant compound HALS of type derivative of
piperidyl 0.4% by  weight; optionally a fungicide (IPBC) 0.4% by weight; a
UV absorbing compound (type 1) hydroxyphenyl- benzotriazole derivative 0.5%
by weight. 30 EXAMPLE OF FINISHING COATING (said second formulation)  A
commonly used transparent opaque finishing coating  containing a dispersion
of acrylic resins in water  95.35% by weight, is added with a coating
antioxidant  compound type HALS (steric hindered amine) piperidyl 35
derivative 0.8% by weight; optionally a fungicide 19-Mar-2007  WO
2004/026975 PCT/IB2003/003169 - 10  (IPBC). 0.2% by weight; a UV absorbing
compound (type 1)  1% by weight; a UV absorbing compound (type 2) of type
triazine derivative 0.5% by weight; optionally a UV  absorbing compound
(type 3) dispersion of micronized 5 titanium dioxide 0.1% by weight;
optionally a shielding  wax 2% by weight; optionally a mixture of
transparent  iron oxides 0.05% by weight. 19-Mar-2007  CLAIMS 1. Coating
system for application on wood comprising:  - a primer containing: - acrylic
resins, or derived acrylic resins, in water dispersion;  - a wood
antioxidant compound; - a finishing coating containing: - acrylic resins in
water dispersion; - a coating antioxidant compound, selected from piperidyl
derivatives;  - an ultraviolet ray absorbing compound selected from
hydroxyphenyl- benzotriazole derivatives; 



- an ultraviolet ray absorbing compound selected from triazine  derivatives;
characterized in that, - in said primer, said wood antioxidant compound is
selected from  piperidineoxylo derivatives; and - said primer further
contains an ultraviolet ray absorbing compound selected  from micronized
titanium compounds. 2. The coating system according to claim 1,
characterized in that, in said primer,  said wood antioxidant, is
4-hydroxy-2,2,6,6-tetramethyl piperidineoxylo. 3. The coating system
according to claim 1, characterized in that, in said primer,  said
ultraviolet ray absorbing compound is micronized titanium dioxide. 4. The
coating system according to claim 1, in which said primer further comprises
additives; foam preventives; fungicide substances and pigments based on
transparent  iron oxides. 19-Mar-2007  'a 5. The coating system according to
claim 1, characterized in that, in said finishing  coating, said coating
antioxidant compound is selected from bis(1,2,2,6,6-pentamethyl-
4-piperidyl)-sebacate; methyl and 1,2,2,6,6-penta
methyl-4-piperidyl-sebacate. 6. The coating system according to claim 1,
characterized in that, in said finishing  coating, said ultraviolet ray
absorbing compound, selected from hydroxyphenyl- benzotriazole derivatives,
is obtained from the reaction of methyl-3-(3-
(2H)benzotriazol-2-yl)-5-t-butyl-4-hydroxyphenyl) propionate in PEG 300
solvent. 7. The coating system according to claim 1, characterized in that,
in said finishing  coating, said ultraviolet ray absorbing compound,
selected from triazine derivatives, is  a commercial solution containing 85%
of 4-(4,6-bis(2,4-dimethylphenyl)-1,3,5-triazin- 2y1)-1,3-benzenediol in
1-methoxy-2-propanol. 8. The coating system according to one or more of the
preceding claims,  characterized in that said finishing coating further
comprises a synthetic wax, i.e. a  polypropylene wax, and/or iron oxides. 9.
The coating system according to one or more of the preceding claims, in
which said  finishing coating further comprises a fungicide substance. 10.
The coating system according to one or more of the preceding claims,  



characterized in that it further comprises a filler, comprising: - acrylic
resins in water dispersion; - a coating antioxidant compound, which is a
steric hindered amine, selected  from piperidyl compounds; - a fungicide
substance; - an ultraviolet ray absorbing compound, selected from
hydroxyphenyl- benzotriazole derivatives. 19-Mar-2007  13 11. A process for
preparing said coating system according to one or more claims 1 to  10,
providing for the addition in sequence of the single components into a
vessel  provided with mixing elements. 12. Use of the coating system
according to one or more of claims 1 to 10, for obtaining  a transparent
coating of a wood surface. 13. A method for applying said coating system
according to one or more of claims 1 to  10, comprising the following steps:
- treating a wood surface with said primer through applying systems; -
treating said wood surface with said finishing coating through applying
systems. 14. The method according to claim 13, characterized in that said
wood surface  treated with said primer is then treated with said filler
according to claim 10. 




