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Description

FIELD OF THE INVENTION

[0001] The present invention relates to the field of pol-
ishing control components of anti-fouling compositions
and paints or similar controlled leaching systems for ves-
sels and stationary marine constructions.

BACKGROUND OF THE INVENTION

[0002] Ship surfaces exposed to seawater are inclined
to settlement by animal and plant organisms. The bio-
logical process, which is termed fouling, can result in the
formation of a thick and hard crust that poses several
problems in relation to maintenance, fuel consumption,
and operational availability of ocean-going ships. Various
ways of avoiding the fouling have been tried, but pres-
ently fouling is fought by the use of so-called antifouling
paints, which slowly release biocides into the seawater.
[0003] In modern paints used for fouling control on
commercial ships/vessels polishing is an essential fea-
ture ensuring that the biocide concentration at the surface
is sufficient over time, and that the biofilm/macrofouling
is minimized. In most paints the binder system polish
slower than required for an effective diminishing of the
fouling. The desired polishing rate is achieved by intro-
duction of pigments and extenders/fillers in the paint. In
commercial anti-fouling paints Cu2O, Cuprous oxide,
and/or ZnO, Zinc oxide is used to enhance polishing con-
trol. The restrictions on use of biocides in paints have
placed the use of Cu and Zn under pressure, since Cu
constitutes a permanent biocide load on the environment
and Zn is bioaccumulating. It is therefore of interest to
find suitable replacements for Cu and Zn compounds that
might provide the same favorable polishing rates.

SUMMARY OF THE INVENTION

[0004] In order to overcome the above-mentioned lim-
itations of the known compositions used for controlling
the polishing process in paints used for fouling control,
the present invention provides compositions comprising
a gel wherein is entrapped at least one component. The
loaded gel particles are referred to in the context of the
present application as "S". "S" can enhance polishing in
a controlled manner, either due to hydrolysis and/or due
to suitable mechanical properties, and brings about a
controlled leaching of the entrapped at least one compo-
nent.
[0005] Generally a paint contains a binder, which is the
film forming component of the paint, and particles of dif-
ferent kinds (pigments and/or fillers) in amounts up to the
critical pigment volume concentration, also called CPVC,
which is the limit for wetting all pigments/particles with
the binder system. The polishing rate for paints can be
considered the removal rate of the paint components.
[0006] Filling a paint with gel particles S will thus be

possible up to the limit where the gel particles S - together
with other particles included in a formulation - start to
come into physical contact. The binder thus fills the voids
in the loose packing of S particles. The ratio between
binder and S is in this situation the critical concentration
of S.
[0007] If the S particles polish faster, i.e. are removed
faster from the surface of the paint than the binder, the
disappearing S particles will create water channels in the
surface of the paint and thereby allow attack on the paint
to a certain depth below the surface, thus ensuring a
sufficient polishing rate and thereby also a sufficient re-
lease rate, or leaching of the active compound(s)/biocide.
[0008] Another way to achieve a larger surface is to
allow swelling of the particles at the surface.
[0009] To achieve a larger surface by creating water
channels as discussed above, it may be beneficial if the
S particles contain a water-soluble/water-degradable
polymer or binder.
[0010] Applicants have now found that rosin, hydro-
genated rosin or water-soluble/water-degradable polym-
erized derivatives thereof can be employed in this func-
tion.
[0011] Rosin is a natural non-volatile resinous mass
obtained from Pinus palustris Miller and other species
such as Pinus linnae. It is not a polymer, but primarily
contains a mixture of discrete tricyclic diterpene carbox-
ylic acids (abietic acid, pimaric acid and structural iso-
mers of abietic acid, see Figure 1), and small amounts
of non-acidic components.
[0012] Rosin contains approximately 90% "rosin acids"
(Fig 1). The rosin acids are monocarboxylic acids and
have a typical molecular formula C20H30O2. The promi-
nent rosin acids include abietic acid (and its isomeric
forms) with conjugated double bonds, and pimaric acid
with non-conjugated double bonds. The rosin acid mol-
ecules possess two chemically reactive centres, the dou-
ble bonds and the carboxyl group.
[0013] The double bonds of rosin acids can be polym-
erized to form eg. rosin dimer as shown in Figure 2 for
abietic acid.
[0014] The double bonds of of a rosin acid molecule
can also be hydrogenated to form hydrogenated rosin -
also known as tetrahydroabietic acid - which still contains
a carboxylic group suited for ester formation, but no dou-
ble bonds.
[0015] The carboxylic acid group of a rosin acid (in-
cluding hydrogenated rosin) molecule can also be react-
ed with a linker to form a new polymerizable rosin deriv-
ative. In fig 3 it is shown how a linker of length 1-3 carbon
atoms having an epoxy group in one end and an acrylate
group in the other can react with the carboxyl group of
the hydrogenated rosin acid to form a rosin derivative
with a polymerizable acrylate group attached. The anal-
ogous derivative can be formed from rosin itself, ie. from
abietic acid and its isomers.
[0016] This rosin derivative can be polymerized in situ
in the gel thereby forming an acrylate backbone with
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grafted rosin moieties. The degree of polymerization is
difficult ascertain within the gel, but the formed acrylate
backbone presumably contains about 10.000-100.000
repeating rosin ester units.
[0017] The rosin immobilized in this manner will be im-
mobilized in the gel in nonaquous media. However, when
exposed to seawater at ph 8.2 the ester linkage will slowly
hydrolyze and release Rosin. Loading of the gel can be
realized with a rosin acrylate content up to 95 weight
percent.
[0018] Due to its low solubility in water Rosin has been
used in anti-fouling paints for many years as part of the
binder system. Due to its good solubility in the solvents
normally used in paints, rosin will end up as an integrated
part of the binder phase in the paint film formation, and
will thereby have a significant influence on the polishing
rate of the paint film.
[0019] However, according to the present invention
rosin may be introduced not only as part of the binder
system, but also as part of the solid particles phase of
the paint by filling or loading said gel particles S with rosin
or a polymerized derivative thereof as discussed above.
Rosin may be polymerized by several different means,
for example by acid catalysis, heating, UV radiation or
by free radical initiated polymerization.
[0020] When the loaded particles are exposed to sea
water, not only the gel particles themselves can affect
the polishing behavior, but also the rosin or water-solu-
ble/water-degradable polymer inside the gel particles
can take part in the polishing process.
[0021] Applicants have previously described the ben-
eficial influence on the properties of paints when aerogels
are added in PCT application WO 2009062975. These
gels may entrap various mixtures of active compounds.
In WO 2009062975 it was specified that the typical active
component/active compound is so large that its release
will primarily be determined by the breakdown of the gel
network. The typical size of such compounds will be 1-2
nm.
[0022] The conditions according to the present inven-
tion are very different, as rosin is a natural substance of
molecular weight approximately 300 Dalton and accord-
ingly of much smaller dimensions than the entrapped
components and compounds discussed in WO
2009062975.
[0023] Depending on the affinity towards different com-
ponents in a paint formulation, rosin, rosin polymers or
water-degradable polymers in general can leach out of
a wet gel structure. In order to control the entrapment of
such polymers, different methods can be used, which
methods are the focus of the invention. By employing
polymerized rosin or rosin derivatives, the pores of the
final, dry gel particles S become "clogged" which pre-
vents any minor amounts of non-polymerized material
from escaping, until the gel structure itself has been pol-
ished sufficiently to expose a new layer of the gel particle.
[0024] In a first aspect the present invention thus re-
lates to a method of producing polymer loaded gel par-

ticles for polishing control in anti-fouling paints by incor-
poration of one or more water-soluble or water-degrada-
ble polymers prepared from rosin or one or more rosin
derivatives into a hosting gel structure, which method
comprises the following steps:

a. Prepare a suitable dry gel and subsequently im-
merse the gel particles in a solution of the one or
more relevant monomers necessary to produce said
one or more water-soluble or water-degradable pol-
ymer, and subsequently carry out polymerization in
situ, or
b. Prepare a suitable wet gel (alcogel) and exchange
the mother liquid in the wet gel with a saturated so-
lution of said one or more water-soluble or water-
degradable polymers, which steps are followed op-
tionally by milling the polymer loaded gel particles
obtained by any of the steps a and b above to finer
particles, either before addition to a paint formula-
tion, or during the further processing of the paint.

[0025] In an embodiment of the invention the hosting
gel may be in wet form. In a different embodiment the
hosting gel may be in a dried form such as as a xerogel,
aerogel, cryogel or aeromosil.
[0026] The present invention also relates to the poly-
mer loaded gel particles obtained by the methods of the
present invention discussed above, and to polymer load-
ed gel particles, wherein the method of preparation in-
volves one or more steps conducted in the presence of
carbon dioxide under supercritical conditions.
[0027] Loading rosin or one or more water-soluble/wa-
ter-degradable polymers in gels by any of the above
methods will have a significant effect on polishing prop-
erties and surface swelling of the eventual paint.
[0028] The gel may be an aerogel, a cryogel, a xerogel
or an aeromosil depending on the requirement of the
paint in question.
[0029] The polymer loaded particles may now be used
as a combined pigment/binder component in the paint
with a concentration that attains the desired polishing
rate. Before mixing with the other paint components, the
gel particles obtained by any of the above methods may
be milled to finer particles either before addition to a paint
formulation or during the further processing of the paint.
[0030] Since water-degradable polymers slowly hy-
drolyse in water, the gel particles will provide a means
for penetration of water into the surface as discussed
above. The gel structure may control the water penetra-
tion to an optimal surface area of the water degradable
polymer, which allows control of the dissolution rate of
said polymer.
[0031] The water-soluble/water-degradable polymers
used may be mixed with suitable organic biocides on the
list of accepted biocides, such as, for example, Eco-
nea™, Sea-Nine™ or soluble Pyrithiones. Hereby the
release rate of the biocide is coupled to the dissolution
of the water-soluble/water-degradable polymers and the
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distribution of gel particles in the paint. Furthermore the
gel itself can be partly filled with acceptable biocides,
thereby enhancing the biocidal effect.
[0032] The present invention thus also relates to the
use of polymer loaded gel particles obtained by the meth-
ods of the invention as components for polishing control
in anti-fouling paints.
[0033] In another aspect the present invention also re-
lates to a method for achieving polishing control in anti-
fouling paints, which method comprises adding polymer
loaded gel particles obtained by the method of the inven-
tion to the relevant paint formulation during the process-
ing of the paint.
[0034] In yet another aspect the present invention also
relates to a method for improving the polishing rate of
anti-fouling paints, which method comprises adding pol-
ymer loaded gel particles obtained by the method of the
invention to the relevant paint formulation during the
processing of the paint.

FIGURES

[0035]

Figure 1 shows the so-called "rosin acids", which
are monocarboxylic acids and have a typical molec-
ular formula C20H30O2. The prominent ones include
abietic acid with conjugated double bonds and pima-
ric acid with non-conjugated double bonds. Rosin
acids are the main components of rosin.

Figure 2 shows a polymerization reaction whereby
two molecules of abietic acid are converted to a dim-
er.

Figure 3 shows how a linker of length 1-3 carbon
atoms having an epoxy group in one end and an
acrylate group in the other can react with the carboxyl
group of the hydrogenated rosin acid (tetrahydroa-
bietic acid) to form a rosin derivative (monomer) with
a polymerizable acrylate group attached. Figure 3
further shows how this rosin derivative can be po-
lymerized thereby forming an acrylate backbone with
grafted rosin moieties. The degree of polymerization
is difficult ascertain within the gel, but the formed
acrylate backbone presumably contains about
10.000-100.000 repeating rosin ester units.

DEFINITIONS

[0036] The term "sol" as used herein means a solution
of various reactants that are undergoing hydrolysis and
condensation reactions. The molecular weight of the ox-
ide species produced continuously increases. As these
species grow, they may begin to link together in a three-
dimensional network.
[0037] The term "alcogel" as used herein means a wet
gel which can be removed from its original container and

can stand on its own. An alcogel consists of two parts, a
solid part and a liquid part. The solid part is formed by
the three-dimensional network of linked oxide particles.
The liquid part (the original solvent of the Sol) fills the
free space surrounding the solid part. The liquid and solid
parts of an alcogel occupy the same apparent volume.
[0038] The term "supercritical fluid" as used herein
means a substance that is above its critical pressure and
critical temperature. A supercritical fluid possesses some
properties in common with liquids (density, thermal con-
ductivity) and some in common with gases (fills its con-
tainer, does not have surface tension).
[0039] The term "aerogel" as used herein means what
remains when the liquid part of an alcogel is removed
without damaging the solid part. Removal of the liquid
part can be achieved by e.g. supercritical extraction. If
made correctly, the aerogel retains the original shape of
the alcogel and at least 50% (typically >85%) of the al-
cogel’s volume.
[0040] The term "xerogel" as used herein means what
remains when the liquid part of an alcogel is removed by
evaporation, or similar methods. Xerogels may retain
their original shape, but often crack. The shrinkage during
drying is often extreme (-90%) for some xerogels.
[0041] The term "cryogel" as used herin means what
remains when an alcogel is frozen and the previously
liquid part of the alcogel is removed by evaporation keep-
ing the alcogel frozen all the time. Cryogels may retain
their original shape, but often crack. The shrinkage during
drying may be substantial for some cryogels. Addition of
suitable surfactants in the alcogel may relieve this prob-
lem.
[0042] The term "Aeromosil" as used herin means Or-
ganically Modified Silicate Aerogel, obtainable by modi-
fying silicate aerogel structures with flexible, organic con-
taining polymers such as polydimethylsiloxane (PDMS).
[0043] The empty gels of the invention in general have
densities in the range 0.05 to 0.8 g/cm3. When loading
the gel the density will raise according to the amount and
properties of the loaded compounds. Typically the den-
sities of the loaded gels will be below 2.0 g/cm3.
[0044] The absorption of rosin and other compounds
in the aerogels renders the gels significantly denser than
pure aerogels, but they are clearly distinguished from the
dense glass films that may be prepared from the same
starting gels by complete collapse as such films have
densities similar to the corresponding glasses, i.e. 2.2 to
4.8 g/cm3.
[0045] The term "rosin" as used herein comprises a
material mainly consisting of abietic acid and its isomers,
or hydrogenated Rosin which is a refined saturated (i.e.
hydrogenated) reaction product. For the purpose of this
invention, rosin may alsobe functionalized on the carbox-
ylic group in order to obtain a polymerizable monomer,
including esters and amides of abietic acid and its iso-
mers.
[0046] The term "water degradable polymer" as used
herein refers to polymers such as polyacrylates and
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-methacrylates containing chemical groups which upon
contact with water may be hydrolyzed over time. Typical
chemical groups comprise ester and amide groups.
[0047] The term "polishing rate" as used herein can be
considered the removal rate of the paint components
when a painted surface is exposed to seawater.
[0048] The ideal polishing rate for an anti-fouling paint
is dictated by the type of vessel or pleasure boat the
product is aimed for. Thus a low polishing rate is normally
desired for ships sailing continuously, and a higher pol-
ishing rate for the yacht market. According to the present
invention, polymer loaded gel particles can be produced
which allow for a very wide range of polishing rates in
the final anti-fouling paint, thus adressing the require-
ments of a broad segment of ships, yachts, boats, ves-
sels, buoys, offshore structures and any other sub-
merged objects and marine constructions, both station-
ary and non-stationary, for which fouling should be pre-
vented.

DETAILED DESCRIPTION OF THE INVENTION

[0049] According to the present invention certain mol-
ecules such as rosin, hydrogenated rosin, water degra-
dable rosin derivatives and/or water-degradable poly-
mers thereof or other water-degradable polymers may
be entrapped in gel particles, such as aerogel or aero-
mosil particles.
[0050] The resulting gel particles may be added to anti-
fouling compositions such as paints to control the polish-
ing rate of said compositions. Other components may be
entrapped in the gel particles according to the invention,
such as eg. biocides and/or metal particles which may
have a beneficial influence on the properties of the even-
tual paints produced containing the gel particles.
[0051] In a preferred embodiment the gel particles of
the invention are used in anti-fouling paints to provide
polishing control.
[0052] In a first aspect the present invention thus re-
lates to a method of producing polymer loaded gel par-
ticles for polishing control in anti-fouling paints by incor-
poration of one or more water-soluble or water-degrada-
ble polymers prepared from rosin or one or more rosin
derivatives into a hosting gel structure, which method
comprises the following steps:

a. Prepare a suitable dry gel and subsequently im-
merse the gel particles in a solution of the one or
more relevant polymerizable monomers necessary
to produce said water-soluble or water-degradable
polymer, and subsequently carry out polymerization
in situ, or
b. Prepare a suitable wet gel (alcogel) and exchange
the mother liquid in the wet gel with a saturated so-
lution of said one or more water-soluble or water-
degradable polymers, followed optionally by milling
the polymer loaded gel particles obtained by any of
the steps a and b above to finer particles either before

addition to a paint formulation or during the further
processing of the paint.

[0053] In a preferred embodiment of the invention the
one or more water-soluble or water-degradable polymers
has a polyacrylate or polymethacrylate backbone.
[0054] In another specific embodiment of the invention
the entrapment takes place by preparing a suitable dry
gel followed by immersing said gel in a solution of the
relevant one or more monomers necessary to produce
said one or more water-soluble or water-degradable pol-
ymers, and subsequently carry out the polymerization of
the adsorbed monomer in situ.
[0055] In another embodiment of the invention the en-
trapment takes place by exchanging the mother liquid in
an already prepared wet gel (alcogel) with a saturated
solution of the relevant one or more water-soluble or wa-
ter-degradable polymers.
[0056] In the invention the one or more relevant mon-
omers necessary to produce said water-soluble or water-
degradable polymer are selected from rosin, rosin deriv-
atives such as hydrogenated rosin, or abietic acid and
isomers of abietic acid.
[0057] In a further preferred embodiment of the inven-
tion, the one or more relevant monomers necessary to
produce said water-soluble or water-degradable polymer
contain a polymerizable acrylate or methacrylate func-
tionality or group. In an embodiment of the invention one
of the relevant monomers is rosin. In a different embod-
iment one of the relevant monomers is hydrogenated ros-
in. In a different embodiment one of the relevant mono-
mers is hydrogenated rosin derivatized on the carboxy
group to contain a linker with a polymerizable acrylate or
methacrylate group attached. In a different embodiment
one of the relevant monomers is selected from abietic
acid and isomers of abietic acid.
[0058] In a further embodiment the relevant monomer
is a rosin based product or derivative, which contains a
hydrolyzable group such as an ester or amide.
[0059] In an embodiment of the invention the water-
soluble or water-degradable polymers are created in situ
from one or more relevant monomers by polymerization.
[0060] In another aspect the present invention also re-
lates to the polymer loaded gel particles obtained by the
methods of the present invention discussed above, and
to polymer loaded gel particles, wherein the method of
preparation involves one or more steps conducted in the
presence of carbon dioxide under supercritical condi-
tions.
[0061] In an embodiment of the invention the polymer
loaded gel particles further comprise one or more bio-
cides, such as, for example, Econea™, Sea-Nine™ or
soluble Pyrithiones.
[0062] In another embodiment of the invention the pol-
ymer loaded gel particles further comprise metal parti-
cles, such as particles of Ag and/or Cu.
[0063] In another aspect the present invention also re-
lates to the use of polymer loaded gel particles obtained

7 8 



EP 2 542 629 B1

6

5

10

15

20

25

30

35

40

45

50

55

by the methods of the invention as components for pol-
ishing control in anti-fouling paints.
[0064] In a specific embodiment the polymer loaded
gel particles obtained by the methods of the invention
are used as components for polishing control in anti-foul-
ing paints for yachts and other types of private vessels.
[0065] In another specific embodiment the polymer
loaded gel particles obtained by the methods of the in-
vention are used as components for polishing control in
anti-fouling paints for commercial ships and vessels.
[0066] In another specific embodiment the polymer
loaded gel particles obtained by the methods of the in-
vention are used as components for polishing control in
anti-fouling paints for buoys, offshore structures and any
other submerged objects.
[0067] In another specific embodiment the polymer
loaded gel particles obtained by the methods of the in-
vention are used as components for polishing control in
anti-fouling paints for other types of both stationary and
non-stationary marine constructions exposed to, or sub-
merged in seawater.
[0068] In another specific embodiment the polymer
loaded gel particles obtained by the methods of the in-
vention are used as components for polishing control in
anti-fouling paints for use in pipes and other parts of
equipment including pumps and storage tanks designed
for transporting or pumping non-potable water such as
cooling water from power plants, waste water, sewage
and the like.
[0069] In another aspect the present invention also re-
lates to a method for achieving polishing control in anti-
fouling paints, which method comprises adding polymer
loaded gel particles obtained by the method of the inven-
tion to the relevant paint formulation during the process-
ing of the paint.
[0070] In yet another aspect the present invention also
relates to a method for improving the polishing rate of
anti-fouling paints, which method comprises adding pol-
ymer loaded gel particles obtained by the method of the
invention to the relevant paint formulation during the
processing of the paint.
[0071] The present invention will in the following be
exemplified by the following nonlimiting examples:

Example 1

Preparation of a polymerizable rosin derivative

[0072] 20.25 g hydrogenated rosin was dissolved in
100 ml dry Methyl ethyl ketone (MEK) and 72 mg hydro-
quinone and 360 mg tetramethylammoniumbromide
were added. A solution of 11.6 g of glycidyl methacrylate
is dissolved in 10 ml dry MEK and slowly added to the
reaction mixture at room temperature. The reaction mix-
ture is left under nitrogen atmosphere. After stirring for
15 min the temperature is raised to 80 °C and the reaction
mixture is left for 24 hours.
[0073] After cooling the MEK is removed by destination

in vacuum. The waxy yellowish material is redissolved in
methylene chloride and washed with a 5% aqueous so-
lution of sodium hydroxide, followed by washing with a
brine solution and finally with water. The methylene chlo-
ride solution is dried over sodium sulphate and the sol-
vent is removed by vacuum desillation. The yield is 82%.

Example 2

[0074] An aerogel prepared from TMOS as described:
86.5 ml TMOS (tetramethyl orthosilicate, tetramethoxysi-
lane) was mixed with 400 ml MeOH on a magnetic stirrer
for 15 minutes and 50 ml 0.5 % ammonia solution added.
After 2 minutes vigorous stirring the gel was allowed to
rest unstirred and gelify within additionally 15 minutes.
[0075] 300g of the prepared gel was cut into pieces
and placed in a 500 ml high pressure flow vessel. After
slowly letting MeOH flow app © ml/ minute for several
days in order to remove water content, the temperature
was raised to 40°C and the vessel was gradually pres-
surized with MeOH to 100 bars with a speed of 3
bars/minute.
[0076] The reactor was flowed with CO2 at 100 bars
pressure and a temperature of 40°C for 9 hours at a flow
rate of 6-7 g CO2/minut. After this, CO2 gas was slowly
vented off during several hours leaving the dry hy-
drophilic silica aerogel for collection from the vessel.
[0077] For preparation of more hydrophobic aerogels,
MTMS (methyltrimethoxysilane) can partly be used as
replacement for TMOS using the same procedure as de-
scribed above.

Example 3

[0078] The material produced in example 2 was
crushed to produce small lumps below 1 cm3 and im-
mersed in a solution in dichloromethane of rosin-mono-
mer and a few percent AIBN as polymerization initiator.
After evaporation of solvent, xylene was added and the
suspended material was heated to 85 °C. Polymerisation
was allowed to take place for about 15 minutes. The ma-
terial was cooled down and washed several times with
xylene in order to remove unreacted rosin-monomers
and if necessary dried in vacuum before use.

Example 6a

[0079] An aerogel prepared from TMOS as described
in example 2 was prepared. The material was crushed
to produce small lumps below 1 cm3 and placed in a
container with a solution of Rosin based monomer and
Econea™ (an organic biocide) in acetone. The container
was heated to about 52°C where a solution of rosin and
Econea™ in acetone was obtained. The container was
kept at this temperature for about 4 hours. The filled gel
was separated from the solution of the rosin and dried in
vacuum before use.
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Example 6b

[0080] The Example 6a procedure was carried out with
Sea-Nine™ as the biocide.

Claims

1. A method of producing polymer loaded gel particles
for polishing control in anti-fouling paints by incorpo-
ration of one or more water-soluble or water-degra-
dable polymers prepared from rosin or one or more
rosin derivatives into a hosting gel structure, which
method comprises the following steps:

a. Prepare a suitable dry gel and subsequently
immerse the gel particles in a solution of the one
or more relevant monomers necessary to pro-
duce said water-soluble or water-degradable
polymer, and subsequently carry out polymeri-
zation in situ, or
b. Prepare a suitable wet gel (alcogel) and ex-
change the mother liquid in the wet gel with a
saturated solution of said one or more water-
soluble or water-degradable polymers,

followed optionally by milling the polymer loaded gel
particles obtained by any of the steps a and b above
to finer particles either before addition to a paint for-
mulation or during the further processing of the paint.

2. The method of claim 1 wherein the hosting gel is a
dry xerogel, aerogel, cryogel or aeromosil.

3. The method of claim 1 wherein the hosting gel is a
wet gel prepared by exchanging the mother liquid in
an already prepared wet gel (alcogel) with a saturat-
ed solution of said one or more water-soluble or wa-
ter-degradable polymers prepared from rosin or one
or more rosin derivatives.

4. The method of any one of the preceding claims
wherein the one or more water-soluble or water-de-
gradable polymers are created in situ from a relevant
monomer by polymerization.

5. The method of any one of the preceding claims
wherein the one or more relevant monomers neces-
sary to produce said water-soluble or water-degra-
dable polymers are selected from rosin, rosin deriv-
atives such as hydrogenated rosin, or abietic acid
and isomers of abietic acid.

6. The method of any one of the preceding claims
wherein the polymer loaded gel particles further
comprise one or more biocides.

7. The method of claim 6 wherein the biocide is selected

from soluble Pyrithiones.

8. The method of any one of the preceding claims
wherein the polymer loaded gel particles further
comprise metal particles.

9. The method of claim 8 wherein the metal particles
are selected from particles of Ag or Cu, or a mixture
thereof.

10. Polymer loaded gel particles obtained by the method
of any one of the preceding claims.

11. Polymer loaded gel particles according to claim 10
wherein the method of preparation involves one or
more steps conducted in the presence of carbon di-
oxide under supercritical conditions.

12. The use of polymer loaded gel particles obtained by
the method of any one of claims 1-9 as components
for polishing control in anti-fouling paints.

13. A method for achieving polishing control in anti-foul-
ing paints, which method comprises adding polymer
loaded gel particles obtained by the method of any
one of claims 1-9 to the relevant paint formulation
during the processing of the paint.

14. A method for improving the polishing rate of anti-
fouling paints, which method comprises adding pol-
ymer loaded gel particles obtained by the method of
any one of claims 1-9 to the relevant paint formulation
during the processing of the paint.

Patentansprüche

1. Verfahren zur Herstellung polymerbeladener Gelp-
artikel zur Polierregulierung in bewuchshemmenden
Anstrichen durch Einverleiben eines oder mehrerer
wasserlöslicher oder wasserabbaubarer Polymere,
die aus Kolophonium oder einem oder mehreren Ko-
lophoniumderivaten hergestellt sind, in eine Wirts-
Gelstruktur, wobei das Verfahren die folgenden
Schritte umfasst:

a. Herstellen eines geeigneten trockenen Gels
und anschließend Eintauchen der Gelpartikel in
eine Lösung des einen oder der mehreren rele-
vanten Monomere, die erforderlich sind, um das
wasserlösliche oder wasserabbaubare Polymer
zu erzeugen, und anschließend Durchführen
von Polymerisation in situ, oder
b. Herstellen eines geeigneten feuchten Gels
(Alcogel) und Austauschen der Mutterlauge in
dem feuchten Gel durch eine gesättigte Lösung
des einen oder der mehreren wasserlöslichen
oder wasserabbaubaren Polymere,
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gegebenenfalls gefolgt von Mahlen der durch einen
der vorstehenden Schritte a und b erhaltenen poly-
merbeladenen Gelpartikel zu feineren Partikeln ent-
weder vor dem Zugeben zu einer Anstrichformulie-
rung oder während der weiteren Verarbeitung des
Anstrichs.

2. Verfahren gemäß Anspruch 1, wobei das Wirts-Gel
ein trockenes Xerogel, Aerogel, Kryogel oder ein Ae-
romosil ist.

3. Verfahren gemäß Anspruch 1, wobei das Wirts-Gel
ein feuchtes Gel ist, das durch Austauschen der Mut-
terlauge in einem bereits hergestellten feuchten Gel
(Alcogel) durch eine gesättigte Lösung des einen
oder der mehreren wasserlöslichen oder wasserab-
baubaren Polymere, die aus Kolophonium oder ei-
nem oder mehreren Kolophoniumderivaten herge-
stellt sind, hergestellt ist.

4. Verfahren gemäß einem der vorstehenden Ansprü-
che, wobei das eine oder die mehreren wasserlös-
lichen oder wasserabbaubaren Polymere in situ aus
einem relevanten Monomer durch Polymerisation
erzeugt werden.

5. Verfahren gemäß einem der vorstehenden Ansprü-
che, wobei das eine oder die mehreren relevanten
Monomere, die erforderlich sind, um die wasserlös-
lichen oder wasserabbaubaren Polymere herzustel-
len, aus Kolophonium, Kolophoniumderivaten, wie
z. B. hydriertem Kolophonium, oder Abietinsäure
und Isomeren von Abietinsäure ausgewählt sind.

6. Verfahren gemäß einem der vorstehenden Ansprü-
che, wobei die polymerbeladenen Gelpartikel ferner
ein oder mehrere Biozide umfassen.

7. Verfahren gemäß Anspruch 6, wobei das Biozid aus
löslichen Pyrithionen ausgewählt ist.

8. Verfahren gemäß einem der vorstehenden Ansprü-
che, wobei die polymerbeladenen Gelpartikel ferner
Metallpartikel umfassen.

9. Verfahren gemäß Anspruch 8, wobei die Metallpar-
tikel ausgewählt sind aus Partikeln von Ag oder Cu
oder einem Gemisch davon.

10. Polymerbeladene Gelpartikel, die durch das Verfah-
ren gemäß einem der vorstehenden Ansprüche er-
halten sind.

11. Polymerbeladene Gelpartikel gemäß Anspruch 10,
wobei das Herstellungsverfahren einen oder meh-
rere Schritte umfasst, die in Gegenwart von Kohlen-
dioxid unter überkritischen Bedingungen durchge-
führt werden.

12. Verwendung von polymerbeladenen Gelpartikeln,
die durch das Verfahren gemäß einem der Ansprü-
che 1-9 erhalten sind, als Komponenten zur Polier-
regulierung in bewuchshemmenden Anstrichen.

13. Verfahren zum Erzielen von Polierregulierung in be-
wuchshemmenden Anstrichen, wobei das Verfah-
ren Zugeben von polymerbeladenen Gelpartikeln,
die durch das Verfahren gemäß einem der Ansprü-
che 1-9 erhalten sind, zu der relevanten Anstrichfor-
mulierung während der Verarbeitung des Anstrichs
umfasst.

14. Verfahren zum Verbessern der Polierrate von be-
wuchshemmenden Anstrichen, wobei das Verfah-
ren Zugeben von polymerbeladenen Gelpartikeln,
die durch das Verfahren gemäß einem der Ansprü-
che 1-9 erhalten sind, zu der relevanten Anstrichfor-
mulierung während der Verarbeitung des Anstrichs
umfasst.

Revendications

1. Procédé de production de particules de gel chargées
de polymère pour le contrôle de polissage dans des
peintures antisalissures par incorporation d’un ou
plusieurs polymères solubles dans l’eau ou dégra-
dables dans l’eau préparés à partir de colophane ou
un ou plusieurs dérivés de colophane dans une
structure de gel d’incorporation, ledit procédé com-
prenant les étapes suivantes :

a. préparer un gel sec adapté et ensuite immer-
ger les particules de gel dans une solution des
un ou plusieurs monomères adaptés nécessai-
res pour produire ledit polymère soluble dans
l’eau ou dégradable dans l’eau, et ensuite con-
duire une polymérisation in situ, ou
b. préparer un gel humide adapté (alcogel) et
échanger le liquide mère dans le gel humide
avec une solution saturée desdits un ou plu-
sieurs polymères solubles dans l’eau ou dégra-
dables dans l’eau,

facultativement suivies du broyage des particules de
gel chargées de polymère obtenues par l’une quel-
conque des étapes a et b ci-dessus en particules
plus fines avant l’ajout à une formulation de peinture
ou pendant le traitement ultérieur de la peinture.

2. Procédé selon la revendication 1 dans lequel le gel
d’incorporation est un xérogel sec, aérogel, cryogel
ou aéromosil.

3. Procédé selon la revendication 1 dans lequel le gel
d’incorporation est un gel humide préparé par échan-
ge du liquide mère dans un gel humide (alcogel)
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préalablement préparé avec une solution saturée
desdits un ou plusieurs polymères solubles dans
l’eau ou dégradables dans l’eau préparés à partir de
colophane ou un ou plusieurs dérivés de colophane.

4. Procédé selon l’une quelconque des revendications
précédentes dans lequel les un ou plusieurs poly-
mères solubles dans l’eau ou dégradables dans
l’eau sont créés in situ à partir d’un monomère ap-
proprié par polymérisation.

5. Procédé selon l’une quelconque des revendications
précédentes dans lequel les un ou plusieurs desdits
monomères nécessaires pour produire lesdits poly-
mères solubles dans l’eau ou dégradables dans
l’eau sont choisis parmi la colophane, des dérivés
de colophane tels que la colophane hydrogénée, ou
l’acide abiétique et des isomères d’acide abiétique.

6. Procédé selon l’une quelconque des revendications
précédentes dans lequel les particules de gel char-
gées de polymère comprennent en outre un ou plu-
sieurs biocides.

7. Procédé selon la revendication 6 dans lequel le bio-
cide est choisi parmi des pyrithiones solubles.

8. Procédé selon l’une quelconque des revendications
précédentes dans lequel les particules de gel char-
gées de polymère comprennent en outre des parti-
cules métalliques.

9. Procédé selon la revendication 8 dans lequel les par-
ticules métalliques sont choisies parmi des particu-
les de Ag ou Cu, ou un mélange de celles-ci.

10. Particules de gel chargées de polymère obtenues
par le procédé selon l’une quelconque des revendi-
cations précédentes.

11. Particules de gel chargées de polymère selon la re-
vendication 10 où le procédé de préparation met en
œuvre une ou plusieurs étapes conduites en pré-
sence de dioxyde de carbone dans des conditions
supercritiques.

12. Utilisation de particules de gel chargées de polymère
obtenues par le procédé selon l’une quelconque des
revendications 1 à 9 en tant que composants pour
le contrôle de polissage dans des peintures antisa-
lissures.

13. Procédé d’obtention du contrôle de polissage dans
des peintures antisalissures, ledit procédé compre-
nant l’ajout de particules de gel chargées de poly-
mère obtenues par le procédé selon l’une quelcon-
que des revendications 1 à 9 à ladite formulation de
peinture pendant la fabrication de la peinture.

14. Procédé d’amélioration du taux de polissage de
peintures antisalissures, ledit procédé comprenant
l’ajout de particules de gel chargées de polymère
obtenues par le procédé selon l’une quelconque des
revendications 1 à 9 à ladite formulation de peinture
pendant la fabrication de la peinture.
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