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Title: Road marking compositions and use thereof

BACKGROUND OF THE INVENTION

The invention is in the field of road markings. In particular the
invention pertains to road marking compositions that can be used in
marking roads for improved visibility, as well as to methods of marking
roads using said road marking compositions.

EP-A-0 389 060 discloses paint compositions for marking roads.

The present invention seeks to improve the known paint
compositions (also referred to as marking compositions) by making them
more versatile, in particular by providing enhanced visibility during the day

and at night and optionally making their visibility temperature dependent.

BRIEF SUMMARY OF THE INVENTION

It is an object of the present invention to provide road marking
compositions and methods of using them that result in patterns on the road
having improved visibility, in particular by providing patterns that are
luminescent (viz. fluorescent, phosphorescent or both).

A further object is to provide road marking compositions that are
thermochrome, viz. change color upon temperature change.

The invention provides marking compositions that are
luminescent and/or thermochrome, which marking compositions that can be
applied easily to road surfaces using printing techniques. In this way the
marking compositions of the invention can be used to print patterns in a
predetermined shape. The marking compositions of the invention have a
drying time and hardening time that enables their use on roads. In
particular the drying time is very short, and may be on the order of minutes

which has the advantage of causing minimal impact on road traffic.
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DETAILED DESCRIPTION OF THE INVENTION

In a first aspect, the present invention is directed to a marking
composition suitable for marking roads for improved visibility, which
composition comprises a monomer having a high-boiling point; a
polyacrylate; and at least one compound selected from luminescent
compound; thermochrome compound; or both; which marking composition
has a viscosity of less than or equal to 1000 mPa ‘s, as measured by a
Brookfield viscometer using a spindle no. 2 at 100 rpm and at a temperature
of 20 °C.

The invention is furthermore directed to a method of applying a
pattern on a horizontal surface, in particular a road or part thereof,
comprising printing a pattern with the marking composition according to
the invention, followed by a step in which said printed pattern is contacted
with a hardener.

The new compositions of the present invention open up completely
new applications, such as warning symbols on the road surface, which for
instance change color with temperature so that they may become visible
when the road temperature decreases below a certain threshold value. In
view of this new means of application have to be applied as well, which
result in certain demands on the marking compositions in terms of
processability and drying time. Thus a further object of the present
invention is to provide such compositions which can be used in new printing
techniques, which techniques facilitate printing images on roads in various
shapes and sizes, not limited to continuous lines and dashed lines alone.

The monomer used in the marking composition of the invention
has a high boiling point, which is typically > 100 °C, and preferably > 150
°C. The monomer used is typically an acrylate monomer. Preferably, the
monomer is selected from the group consisting of benzyl methacrylate, 2-
ethylhexyl acrylate, hydroxypropyl methacrylate, hydroxybutyl
methacrylate, n-butyl acrylate, dibutyl maleate, butyl methacrylate and
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combinations thereof. More preferably the monomer selected comprises
benzyl methacrylate.

The luminescent compound may be selected from one or more
sulfides; strontium salts; alkaline earth metal salts; and combinations
thereof.

Preferably said luminescent compound is selected from SrAl>O4,
calcium sulfide; alkaline earth metal silicate; and combinations thereof.

The thermochrome compound may be selected from one or more
organic materials, such as thermochromic liquid crystals and
thermochromic dyes; and/or transition metal compounds.

Thermochromic liquid crystals, which may include cholesteryl
esters and/or cyanobiphenyls, exhibit different colors at different
temperatures because of the selective reflection of specific wavelengths of
light on their structures. As the temperature increases, it changes the
structure of these materials from a liquid crystalline at a lower temperature
through to a nematic liquid crystalline isotropic liquid state at a higher
temperature. The thermochromic liquid crystals used are typically
microencapsulated in a polymeric material. Within the active range the
color may change from black to red through orange, yellow, green, blue,
violet, and then black again. Such color changes typically occur within a
temperature range of between -30 °C and 120 °C.

Thermochromic dyes are mixtures typically comprising one or
more leuco dyes, a color developer and an organic solvent. Leuco dyes are
dyes whose molecules can acquire two forms, one of which is colorless. These
dyes undergo a change color at varying pH values. The thermochromic dyes,
like the thermochromic crystals, are also usually microencapsulated in a
polymeric material. The leuco dyes may be selected from one or more
spirolactones, fluorans, spiropyrans, fulgides and combinations thereof. The
color developers used are proton donors and are typically acids such as

bisphenol A, parabens, 1,2,3-triazole derivates, and 4-hydroxycoumarin,
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which alter the pH of the mixture, while the solvent is used to determine the
temperature at which the color change will occur. When the solvent is solid,
the acid cannot dissolve and the leuco dye exists in its lactone leuco form.
When the solvent melts, the acid dissolves lowering the pH of the mixture
and protonating the dye which causes the lactone ring to open and its
absorption spectrum to shift resulting in a color change. The colors of the
leuco dyes may include, but are not limited to, red, rose red, magenta,
vermillion, orange, yellow, green, yellow green, sky blue, dark blue, violet,
and black. The temperature at which a leuco dye undergoes a color change
is typically between -15 °C and 70 °C.

Suitable transition metal compounds include
bis(diethylammonium) tetrachlorocuprate; bis(diethylammonium)
tetrachloronickelate; vanadium dioxide, which may also be doped with
tungsten to lower its transition temperature; and, combinations thereof.

Preferably the thermochrome compound selected undergoes a
color change within the temperature range of between -10 and 50 °C, and
more preferably between 0 and 40 °C.

The marking composition of the invention typically has a viscosity
of less than or equal to 1000 mPa s, and preferably between 550 and 1000
mPa s, as measured by a Brookfield viscometer using a spindle no. 2 at 100
rpm, and at a temperature of 20 °C.

The polyacrylates which may be used in the marking composition
include polyacrylates comprising alkyl acrylates, and/or alkyl
methacrylates, wherein said alkyl group has 1 to 10 carbon atoms,
preferably 1 to 4 carbon atoms and combinations thereof. Suitable
polyacrylates may further comprise styrene. The polyacrylates may be
chosen from one or more homopolymers, copolymers (e.g. block copolymers,
random copolymers and graft copolymers), mixtures, composites, cross-
linking and blends of the above-mentioned polyacrylates. Preferably, the

polyacrylate used comprises methyl methacrylate, butyl methacrylate
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and/or styrene and more preferably, a copolymer of methyl methacrylate
and butyl methacrylate.

The marking composition of the present invention may further
comprise an aldehyde binder.

Suitable binders which may be used include urea-aldehyde
binders and/or ketone aldehyde binders, and the like. Preferably the
aldehyde binder used comprises an urea-aldehyde binder.

Typical urea-aldehyde binders which may be used comprise
cyclic, straight and/or branched chain alkyl and/or alkylene aldehydes;
and/or, aromatic aldehydes. Preferably, the aldehyde is selected from the
group consisting of formaldehyde, benzaldehyde, propanol, hexanal,
cyclohexane carboxaldehyde, acetaldehyde, butyraldehyde, valeraldehyde
and combinations thereof. The urea present in the urea-aldehyde binders
may include straight and/or branched chain urea derivatives, as well as
cyclic urea derivatives.

Typically, the ketone-aldehyde binders used comprise aldehydes
as mentioned hereinabove. The ketone present in the ketone-aldehyde
binders may include cyclic, straight and/or branched chain alkyl and/or
alkylene ketones.

The marking composition of the present invention may further
comprise one or more additives. Suitable additives may include fillers,
accelerators, inhibitors, pigments, stabilizers, waxes and combinations
thereof.

Fillers which may be used are inorganic materials, preferably
transparent inorganic materials, such as, silicates (e.g. glass in the form of
grains, particles and/or beads, quartz, aluminium silicate and cristobalite),
aluminium oxide (e.g. corundum), calcium magnesium carbonate (e.g.
dolomite), barium sulfate, calcium carbonate, calcium sulfate, syenites and
combinations thereof. The particle size of the fillers is typically from 1 pm to

1 mm.
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Preferably the accelerators used are amine based accelerators.
Such amine based accelerators may include N,N-dimethyl aniline, N,N-
diethyl aniline, N,N-dimethyl-3,5-xylidine, para-(dimethylamino)-
phenylacetic acid, dimethyl-para-toluidine, diethyl-para-toluidine,
ethoxylated para-toluidines (e.g. N,N-bis-(2-hydroxyethyl)-para- toluidine
and polyethoxypara-toluidine) and combinations thereof.

The inhibitors used may include hydroquinone and derivatives
thereof, as well as butylhydroxytoluene, para-methoxyphenol, benzene-1,2-
diol, 4-tert-butylbenzene-1,2-diol, phenothiazine and combinations thereof.
Such inhibitors act to prevent thermal polymerization of the marking
composition of the invention during storage.

The pigments which may be used include inorganic pigments, for
example, titanium dioxide, carbon black, aluminum silicate and calcium
carbonate; and/or, organic pigments. The choice of the specific pigment used
will be dependent on the desired color for the painted road markings.

The stabilizers which may be used include ultraviolet (UV)
stabilizers, anti-settling stabilizers, or both. The UV stabilizers may be
selected from one or more benzophenones, benzotriazoles, salicylates,
triazines, cyanoacrylates and combinations thereof. Such UV stabilizers act
to minimize discoloration and prolong the useful life of the marking
composition of the invention. Suitable anti-settling stabilizers may include
surfactants, colloids and/or gelling agents.

Suitable waxes may include paraffin waxes and/or crystalline
polyethylene waxes. Preferably the wax used has a melting point between
50 and 120 °C.

Typically the marking compositions of the invention comprise:

10 - 25 wt.% of a monomer having a high-boiling point;

5 - 20 wt.% of a polyacrylate and/or an aldehyde binder;

1-50 wt.% of at least one compound selected from luminescent

compound; thermochrome compound; or combinations thereof; and,
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20-57.5 wt.% of one or more additives.

It should be appreciated, however, that this typical marking
composition is for illustrative purposes only, and is not intended to limit the
scope of the invention.

The marking composition of the present invention may be applied
to road surfaces and other horizontal surfaces (e.g. parking lots/garages, air
strips, distribution halls, sports fields and courts with a sealed surface,
walkways, bicycle paths and the like) using conventional means. However,
with great advantages special printing techniques are used that are suitable
for printing single images in a predetermined pattern.

EP-A-1 958 517, which is incorporated herein by reference,
describes a method and device for printing, in particular for printing
foodstuff. This method for dispensing a liquid through a plurality of
dispensing openings comprises the steps of introducing a liquid for
dispensing into a liquid container; applying a pressure to the liquid which is
higher than ambient pressure; carrying the liquid to the dispensing
openings; opening and closing the openings in a controlled manner per
dispensing opening by means of displacing the membrane, and wherein said
membrane is displaced by means of varying a medium pressure.
Surprisingly it was found that this method is also suitable for dispensing a
marking composition of the present invention.

The marking compositions of the present invention can be tailored
such that they meet the conflicting demands that result from their
application as road markings. On the one hand the compositions need to be
fast curing, which calls for a viscous liquid. On the other hand they need to
be printable, for instance using the apparatus of EP-A-1 958 517, which
calls for a marking composition that has a very low viscosity prior to
application. Surprisingly, by choosing a two-component system, for instance

the marking compositions of EP-A-0 389 060, while carefully selecting a
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monomer having a proper boiling point, these conflicting demands were
found to be made compatible.

In contrast to the monomers used in marking composition in
EP-A-0 389 060, viz. acrylic acid or methyl methacrylate, which are
characterized by a low boiling point, the monomer used in the present
invention has a high boiling point. The advantage of the high boiling point is
the elongation of the evaporation characteristics of the marking composition necessary
to avoid blockages by drying in of the dispensing openings of the printer. Commonly,
high boiling points and/or high molecular weights of the monomers are not preferred
because of their lower reactivity, solubility and viscosity. However, the present
inventors have surprisingly found that the marking composition according to the present
invention overcomes these drawbacks.

In accordance with the invention the method of applying a pattern
on a horizontal surface comprises printing a pattern with the marking
composition according to the present invention, followed by a step in which
said printed pattern is contacted with a hardener. This hardener initiates
and propagates a polymerization reaction in which said monomer
polymerizes, resulting in a cured composition, as is described in
EP-A-0 389 060, which is incorporated herein by reference.

Preferably, the method of applying the marking composition of
the present invention is according to that of EP-A-1 958 517, which method
comprises the steps of introducing the marking composition for dispensing
into a marking composition container; applying a pressure to the marking
composition which is higher than ambient pressure; carrying the marking
composition to the dispensing openings; opening and closing the openings in
a controlled manner per dispensing opening by means of displacing the
membrane, and wherein said membrane is displaced by means of varying a
medium pressure.

During operation the membrane is displaced at a speed such that

the marking composition leaves the dispensing opening at a determined
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starting speed. This starting speed usually lies between 1 and 10 m/s, and
preferably between 2 and 5 m/s. The device of EP-A-1 958 517 hereby
presses the marking composition in the direction of the horizontal surface to
be provided with the marking composition. The starting speed at which the
marking composition is pressed out of the device can be controlled by
varying the pressure and the flow rate of the medium with which the
membrane is displaced.

Typically the membrane displacement has a frequency between 1
and 500 Hz. In order to ensure a good sealing the medium pressure exerted
on the membrane in a closed position of the dispensing opening should be at
least 0.2 bar or higher than the pressure of the marking composition in the
marking composition container which has to be dispensed.

Preferably said hardener comprises dibenzoyl peroxide.

In accordance with the teachings of EP-A-0 389 060, said
hardener is preferably a granular material, which comprises a solid core
material to which said hardener is bonded. The solid core material is bonded
to the hardener with the aid of a softening agent.

The solid core material may include inorganic materials, such as
silicates (e.g. glass in the form of grains, particles and/or beads, quartz,
aluminium silicate and cristobalite), aluminium oxide (e.g. corundum),
calcium magnesium carbonate (e.g. dolomite), granite, basalt and the like,
and combinations thereof. The particle size of the solid core material is
typically from 0.1 to 2.5 mm, and preferably from 0.1 to 1.4 mm.

The softening agent which may be used has a melting point lower
than the decomposition temperature of dibenzoyl peroxide, and preferably
comprises dicyclohexyl phthalate.

The hardener may further comprise one or more pigments. Such
pigments correspond to those as previously described.

In another embodiment of the present invention, the method of

applying a pattern on a horizontal surface according to the present
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invention may also be performed with marking composition lacking the
compound selected from luminescent compound; thermochrome compound
or combination thereof. In such an embodiment, the marking composition
may for instance be according to EP-A-0 389 060. When a marking
composition according to EP-A-0 389 060 is used, a monomer having a high
boiling point according to the present invention is selected. In this
particular embodiment, all components, physical properties or other
features of the marking composition may thus be the combined with other
embodiments of the present invention, except that the marking composition
lacks the compound selected from luminescent compound; thermochrome
compound or combination thereof. Hence, the method of applying a pattern
on a horizontal surface, in particular a road or part thereof, comprising
printing a pattern with the marking composition, followed by a step in
which said printed pattern is contacted with a hardener; may make use of
marking composition which comprises a monomer having a high-boiling
point; a polyacrylate; which marking composition has a viscosity of less than
or equal to 1000 mPa-s, as measured by a Brookfield viscometer using a
spindle no. 2 at 100 rpm, and at a temperature of 20 °C. Typically,
conventional organic or inorganic color pigments may be added to the
marking composition wherein the compound selected from luminescent
compound; thermochrome compound or combination thereof, may not be
present.

For the purpose of clarity and a concise description features are
described herein as part of the same or separate embodiments, however, it
will be appreciated that the scope of the invention may include
embodiments having combinations of all or some of the features described.

In a further aspect, the present invention is directed to marking
composition suitable for marking roads for improved visibility, which

composition comprises a hydroxyl functional acrylate; an isocyanate; and at
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least one compound selected from luminescent compound; thermochrome
compound; or both.

The marking composition is prepared as a two component
composition, wherein the first component comprises a hydroxyl functional
acrylate; and at least one compound selected from luminescent compound;
thermochrome compound; or both; and, a second component comprising an
isocyanate.

The hydroxyl functional acrylate which may be used in the
marking composition of the present invention includes hydroxyl alkyl
acrylates and/or hydroxyl alkyl methacrylates, wherein said alkyl group has
1 to 10 carbon atoms, and preferably 1 to 4 carbon atoms. The advantage of
using hydroxyl functional acrylates in the marking composition of the
present invention is that they are readily cross-linked with isocyanates, in
particular polyisocyanates, to produce hardened polymers.

Suitable 1socyanates may include biuret polyisocyanate, aliphatic
polyisocyanates based on hexamethylene diisocyanate, aliphatic
polyisocyanates based on isophorone diisocyanate, aromatic polyisocyanates
based on 2,4 and 2,6 toluene diisocyanate, aromatic polyisocyanates based
on methylene diphenyl diisocynanate, blocked polyisocyanates and
combinations thereof. Preferably, the isocyanate comprises biuret
polyisocyanate.

Typically the isocyanate used is diluted in an ester based solvent.
Suitable ester based solvents may include alkyl acetates, alkyl propionates,
glycol ether acetates and combinations thereof.

The luminescent and/or thermochrome compounds which may be
used in these marking compositions of the present invention are the same as
described herein above.

The marking composition of the invention typically has a viscosity
of less than or equal to 1000 mPa s, as measured by a Brookfield viscometer

using a spindle no. 2 at 100 rpm, and at a temperature of 20 °C.
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This marking composition of the present invention may further
comprise one or more additives as described herein above. The one or more
additives may be present in either of the two components or in both.
Preferably, the one or more additives are present in the first component of
the marking composition.

The marking composition of the present invention may also be
applied to road surfaces and other horizontal surfaces (e.g. parking
lots/garages, air strips, distribution halls, sports fields and courts with a
sealed surface, walkways, bicycle paths and the like) using conventional
means. Preferably, these marking composition of the present invention are
applied to indoor road surfaces and other horizontal surfaces. Such
conventional means which may be used for applying the marking
composition include airless spray guns and the like.

Typically these marking compositions of the invention comprise:

a first component having 20-50 wt.% of a hydroxyl functional
acrylate; and,

1-50 wt.% of at least one compound selected from luminescent
compound; thermochrome compound; or combinations thereof; and,

20-57.5 wt.% of one or more additives; and,

a second component having 20-57.5 wt.% of an ester based solvent
and 60 -80 wt.% of an isocyanate.

Such marking compositions are prepared by mixing the first
component with the second component in an appropriate ratio (e.g. 80 vol.%
: 20 vol.%, respectively).

It should be appreciated, however, that this typical marking
composition is for illustrative purposes only, and is not intended to limit the
scope of the invention.

The invention is now elucidated on the basis of some examples,

which are also not intended to limit the scope of the invention.
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Examples

Example 1
Marking compositions were prepared by combining the following
5 components:
22 wt.% methyl methacrylate, 7 wt.% 2-ethylhexyl acrylate and 3
wt.% hydroxypropyl methacrylate;
9 wt.% acrylate copolymer and 9 wt.% urea-aldehyde binder;
1.2 wt.% polyethoxypara-toluidine;
10 < 0.1 wt.% butylhydroxytoluene;
0.8 wt.% of 60 wt.% wax in water emulsion;
0.3 wt.% pyrogene quartz and 0.1 wt.% solution of
polyhydroxycarboxylic acid amides; and,
46 wt.% of yellow green luminescent pigments; or,
15 15 wt.% thermochrome pigments red/white 4 °C; or,
15 wt.% thermochrome pigments blue/white 4 °C; or,
15 wt.% thermochrome pigments red/white 10 °C; or,
15 wt.% thermochrome pigments black/yellow 29 °C.
The viscosity of this marking compositions was 1000 mPa s, as
20 measured by a Brookfield viscometer using a spindle no. 2 at 100 rpm, and
at a temperature of 20 °C.
The marking compositions were sprayed onto a glass surface, a
metal surface and an asphalt surface using a Braive bird paint applicator
500 micron wet. The hardening times of the marking compositions was
25  typically between 6 and 12 min at a temperature of 20 °C.
The printed marking compositions with the luminescent pigments
were found to have long lasting light emissions after dark, which typically
lasted more than 2 h after loading during the preceding daylight hours. The

luminescence of the marking compositions was tested according to
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DIN67510 Part 1 (5 min at 1000 lux exposure) and had values of > 36
millicandelas per square meter (mcd/m2) after 60 min.

The printed marking compositions with the thermochrome
pigments had color changes which ranged from blue to white at 4 °C and red

to white at 4 °C and 10 °C and black to yellow at 29 °C, respectively.

Example 2

Marking compositions were prepared using the following
components:

a first component having 32 wt.% or 45 wt.% of a hydroxyl
functional acrylate;

0.4 wt.% pyrogene quartz and 0.2 wt.% solution of
polyhydroxycarboxylic acid amides; and,

46 wt.% of yellow green luminescent pigments; and,

a second component having 20 vol.% biuret polyisocyanate based
on hexamethylene diisocyanate in a solvent mixture of 13 vol.% n-
butylacetate and 80 vol.% ethylacetate.

These marking compositions were prepared by mixing 1 liter of
the second component with 4 liters of the first component.

The viscosity of these marking compositions was 1000 mPa s, as
measured by a Brookfield viscometer using a spindle no. 2 at 100 rpm, and
at a temperature of 20 °C.

The marking compositions were sprayed directly onto a number of
surfaces which included a glass surface, a metal surface and an asphalt
surface, using a Braive bird paint applicator 500 micron wet. The hardening
time of the compositions was typically about 16 h at a temperature of 20 °C.

The printed marking compositions with the luminescent pigments
were found to have long lasting light emissions after dark, which typically
lasted more than 2 h after loading during the preceding daylight hours. The

luminescence of the marking compositions was tested according to
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DIN67510 Part 1 (5 min at 1000 lux exposure) and had values of > 36

mcd/m? after 60 min.

Example 3

A marking composition was prepared using the following
components:

16 wt.% benzyl methacrylate, 5 wt.% 2-ethylhexyl acrylate and 2
wt.% hydroxypropyl methacrylate;

7 wt.% acrylate copolymer and 7 wt.% urea-aldehyde binder;

9 wt.% titanium dioxide pigments;

20 wt.% dolomite and 30 wt.% cristobalite;

0.9 wt.% polyethoxypara-toluidine;

< 0.1 wt.% butylhydroxytoluene;

0.6 wt.% 60 wt.% wax 1n water emulsion; and,

0.3 wt.% pyrogene quartz and 0.1 wt.% solution of
polyhydroxycarboxylic acid amides.

The viscosity of the marking composition was 1000 mPa s, as
measured by a Brookfield viscometer using a spindle no. 2 at 100 rpm, and
at a temperature of 20 °C.

The marking composition was applied onto the surface of an
asphalt based roofing material using the printing device and method of EP-
A-1 958 517 “Food-jet printer”’. The printed composition was then contacted
within a few seconds after printing with 1.0-1.5 times overdoses in a dosage
of 1.5 kg/m2 Veluvine Plusbeads 600-1500 (glass beads bonded to dibenzoly
peroxide using dicyclohexyl phthalate; commercial product from Veluvine
B.V., the Netherlands) as a special drop-on hardener.

The hardening time of the composition was typically about 10 min
at a temperature of 20 °C.

The printed marking composition was found to have good

readability.
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Example 4

A marking composition was prepared using the same components
as Example 3, with the exception that the acrylate monomers used were 26
wt.% benzyl methacrylate, 3 wt.% 2-ethylhexyl acrylate and 2 wt.%
hydroxypropyl methacrylate.

The viscosity of this marking composition was 1000 mPa s, as
measured by a Brookfield viscometer using a spindle no. 2 at 100 rpm, and
at a temperature of 20 °C.

This marking composition was tested by applying it to an asphalt
based surface using an airless spray gun in a so called 98:2 system, meaning
that 98 wt.% of the marking composition and 2 wt.% of a sprayable
dispersion of dibenzoyl peroxide was used. An internal static mixer system
was used to incorporate the peroxide hardener into the marking composition
which started the hardening process. The hardening time of this

composition was typically about 9 min at a temperature of 20 °C.
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Claims

1. Marking composition suitable for marking roads for improved
visibility, which composition comprises a monomer having a high-boiling
point; a polyacrylate; and at least one compound selected from luminescent
compound; thermochrome compound; or combinations thereof; which
marking composition has a viscosity of less than or equal to 1000 mPa s, as
measured by a Brookfield viscometer using a spindle no. 2 at 100 rpm, and
at a temperature of 20 °C.

2. Marking composition suitable for marking roads for improved
visibility, which composition comprises a hydroxyl functional acrylate; an
isocyanate; and at least one compound selected from luminescent compound;
thermochrome compound; or both.

3. Marking composition according to claim 1, wherein said monomer
having a high boiling point is selected from the group consisting of benzyl
methacrylate, 2-ethylhexyl acrylate, hydroxypropyl methacrylate,
hydroxybutyl methacrylate, n-butyl acrylate, dibutyl maleate, butyl
methacrylate, and combinations thereof, and preferably benzyl
methacrylate.

4, Marking composition according to claim 1, which composition
further comprises an aldehyde binder.

5. Marking composition according to any of the previous claims,
which comprises a luminescent compound selected from one or more
sulfides; strontium salts; alkaline earth metal salts; and combinations
thereof.

6. Marking composition according to the previous claim, wherein
said luminescent compound is selected from SrAl2O4, calcium sulfide;

alkaline earth metal silicate; and combinations thereof.
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7. Marking composition according to any of the previous claims,
wherein the thermochrome compound is selected from one or more organic
materials, wherein preferably said one or more organic materials are
thermochromic Liquid crystals and/or thermochromic dyes; transition metal
compounds; and combinations thereof.

8. Marking composition according to any of the previous claims,
which composition further comprises one or more additives, wherein said
one or more additives are selected from the group consisting of fillers,
accelerators, inhibitors, pigments, stabilizers, waxes and combinations
thereof.

9. Marking composition according to the previous claim, wherein
said fillers are inorganic materials, preferably transparent inorganic
materials; wherein said accelerators are selected from the group consisting
of N,N-dimethyl aniline, N,N-diethyl aniline, N,N-dimethyl-3,5-xylidine,
para-(dimethylamino)-phenylacetic acid, dimethyl-para-toluidine, diethyl-
para-toluidine, an ethoxylated para-toluidine and combinations thereof;
and, wherein said inhibitors are selected from the group consisting of
hydroquinone and derivatives thereof, butylhydroxytoluene, para-
methoxyphenol, benzene-1,2-diol, 4-tert-butylbenzene-1,2-diol,
phenothiazine and combinations thereof.

10. Method of applying a pattern on a horizontal surface, in
particular a road or part thereof, comprising printing a pattern with the
marking composition according to any of the claims 1, 3-9, followed by a step
in which said printed pattern is contacted with a hardener.

11. Method according to claim 10, wherein said method comprises the
steps of introducing the marking composition for dispensing into a marking
composition container; applying a pressure to the marking composition
which is higher than ambient pressure; carrying the marking composition to
the dispensing openings; opening and closing the openings in a controlled

manner per dispensing opening by means of displacing the membrane, and
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wherein said membrane is displaced by means of varying a medium
pressure.

12. Method according to claims 10 or 11, wherein said hardener
comprises dibenzoyl peroxide.

13. Method according to any of the claims 10-12, wherein said
hardener is a granular material, which comprises a solid core material to
which said hardener is bonded.

14. Method according to any of the claims 10-13, wherein said
hardener is bonded to said solid core material with the aid of a softening
agent, and wherein preferably said softening agent comprises dicyclohexyl
phthalate.

15. Use of a marking composition according to claims 1-9 in a printed
pattern of a predetermined shape on a horizontal surface, wherein said
horizontal surface includes road surfaces or parts thereof, parking
lots/garages, air strips, distribution halls, sports fields and courts with a

sealed surface, walkways, bicycle paths and the like.
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