
-DESCRIPTION Title of Invention ANTIFOULING COATING COMPOSITION,
ANTIFOULING COATING FILM, AND METHOD OF PREVENTING FOULING OF BASE
Technical Field [0001] The present invention relates to a two-pack
hydrolyzable antifouling coating composition that has a low
environmental burden and minimal effect on the human health, and that
can impart an 10 excellent antifouling property to the base surfaces
of ships, underwater structures, fishing nets, fishing gear and the
like, as well as to an antifouling coating film employing the
antifouling coating composition, and to a method of preventing
fouling of bases. Background Art 15[0002] The surfaces of base
materials that are subjected to underwater conditions for long
periods, in ships, underwater structures, fishing nets and the like,
are prone to attachment of various types of aquatic creatures
including animal life such as oysters, mussels and barnacles or plant
life such as laver, as Well as bacteria. Proliferation of these 20
aquatic creatures on base surfaces can lead to increased ship surface
roughness, and thus lower speed and greater fuel consumption, while
also potentially resulting in damage as anticorrosive coating films
provided on base surfaces can become damaged, seducing the strength
and function of underwater structures or notably shortening their
life. 25In addition, aquatic creatures adhere to and proliferate on
fishing nets such as aquaculture nets and fixed shore nets, often
causing serious  problems such as oxygen deficient mortality of fish
catches due to mesh obstruction. Furthermore, adhesion of aquatic
creatures to seawater plumbing pipes for thermal power and nuclear
power plants, and their proliferation, can create hindrances to the
plumbing circulation of  5 cooling water. Much research and
development has been devoted to antifouling coatings designed to be
coated onto base surfaces to prevent adhesion of aquatic creatures.
[0003] Antifouling coating compositions employing hydrolyzable
polyester resins as resins are .known as conventional antifouling  10
coatings. Because polyester resins are produced by esterification of
acids and alcohols by dehydrating condensation, they are prone to
hydrolysis, and not only exhibit excellent antifouling performance
but are also readily taken up in the process of metabolism of
microorganisms, by hydrolysis. 15[0004] For example, Patent document
1 discloses an antifouling coating wherein the hydrolyzable resin
used is an aliphatic polyester comprising one or more from among
glycerin, ethylene glycol and 1,4-butanediol copolymerized in a
polyester comprising succinic acid and 1,2- propylene glycol, Patent
document 2 discloses an antifouling coating  20 comprising a
hydrolyzable polyester resin obtained by reacting a polyhydric
alcohol with an oxyacid such as lactic acid and a polyvalent
carboxylic acid containing no hydroxy groups, Patent document 3
discloses a hydrolyzable polyester resin for an antifouling coating
that is composed mainly of an aliphatic polyester comprising a metal
salt of a 25hydroxycarboxylic acid, and Patent document 4 discloses a
polyester resin for an antifouling coating, having excellent coating
suitability with  a suitable hydrolyzing rate, obtained by
copolymerization of a C2-40 dicarboxylic acid such as glycolic acid,
lactic acid or caprolactone, and a C2-40 glycol. [0005] Also, Patent
document 5 discloses an antifouling coating 5 composition comprising
a resin with an acid value of 20400, a metal-containing antifouling
agent and a monobasic acid compound with a carboxyl group, Patent
document 6 discloses an antifouling coating composition comprising a



attention in the field of antifouling coatings has been focused in
recent years on reducing volatile organic compound (VOC) contents of
coating materials, in addition to providing prolonged antifouling
perfoimance (long-term antifouling properties) and reducing
re-coating operations. 25[0008] However, Patent documents 1-10 do not
sufficiently address the issue of reducing VOCs. Based on research by
the present inventors, it  has been found that conventional
antifouling coatings employing polyester resins are in need of
improvement in the following aspects. [0009] Specifically, all of the
conventional antifouling coatings have high molecular weights and
require the use of large amounts of solvent  5 to produce a viscosity
suitable for coating. Consequently, the coating materials that can be
provided for practical 'use have high VOC contents and therefore low
environmental friendliness. Using lower molecular polyesters for
viscosity reduction can reduce the amount of organic solvents used in
the coating materials, but this also excessively  10 increases the
hydrolyzing rate in seawater, and since the hydrolyzing rate cannot
be adjusted, the long-term antifouling property is impaired. When
polylactic acid, polyglycolic acid or the like is used as a polyester
resin for an antifciuling coating, the hydrolyzing rate is too high
and it is therefore difficult to maintain an antifouling property for
long periods,  15 [0010] In addition, Patent document 8 discloses an
embodiment of an antifouling coating which contains a polyester
resin, cuprous oxide and zinc oxide, but it cannot be considered a
hydrolyzable coating material, and it does not allow the VOC value to
be easily minimized. Puithermore, the resin used in Patent document
10 adopts a structure  20 having organic acid residues at the side
chain ends, and therefore does not form a metal crosslinked
structure. It is therefore extremely difficult to lower the VOC value
without impairing the coating manageability.     [0011] Thus, low VOC
and long-term antifouling are in a trade-off 25relationship, and it
has not yet been possible to realize an antifouling coating
exhibiting both.  [0012] The present invention has been accomplished
in light of the aforementioned problems of the prior art, and its
object is to provide an antifouling coating composition that allows
high levels to be achieved for both low VOC and long-term
antifouling, and that can form an 5antifouling coating film with
excellent mechanical strength, as well as an antifouling coating film
obtained using the antifouling coating composition, and a method of
preventing fouling of base materials. Solution to Problem [0013] In
order to. solve the problems described above, the invention 10
provides a two-pack hydrolyzable antifouling coating composition
(hereunder also referred to simply as "antifouling coating
composition") comprising a first component that contains a polyester
resin having a solid portion acid value of 50-200, a solid portion
hydroxyl value of no greater than 100 and a 25C viscosity of no
greater than 500 mlpa.s, and 15 a second component which is a paste
comprising zinc oxide and cuprous oxide, wherein the volatile organic
compound (VOC) content is no greater than 400 g/L based on the total
of the first component and second component. The term "two-pack
antifouling coating" refers to an antifouling coating of a type used
by mixing two solutions 20immediately prior to coating,. [0014] The
antifouling coating composition of the invention is a two-pack
antifouling coating composition used by mixing the aforementioned
first component and second component, the formulation being such that



[0026] According to the invention, it is possible to provide a
low-VOC high solid-type hydrolyzable antifouling coating composition
with 25satisfactory balance between the various aspects of
performance, that can form antifouling coating films with excellent
mechanical strength  and having minimal environmental load and
minimal effects on the human health and a low VOC while also
exhibiting satisfactory coating manageability and an excellent cluing
property and long-term antifouling properties (polishing degree and
stationary antifouling 5property). According to the invention it is
also possible to provide an antifouling coating film with an
excellent long-term antifouling property and excellent mechanical
strength. Furthermore, according to the invention it is possible to
provide a  10 method of preventing fouling of base materials, which
can prevent fouling of base material surfaces of underwater
structures, ship outer platings, fishing nets, fishing gear base
materials and the like, for prolonged periods. Brief Description of
Drawings 15[0027] Fig. 1 is a diagram showing the evaluation levels
in a coating film drying property test (wood block pressing test) for
the examples. Description of Embodiments [0028] Preferred embodiments
of the invention will now be described in detail. 20[0029]
[Antifouling coating composition] The two-pack hydrolyzable
antifouling coating composition of this  embodiment comprises a first
component that contains a polyester resin having a solid portion acid
value of 50-200, a solid portion hydroxyl 25value of no greater than
100 and a 25C viscosity of no greater than 500 niPa-s (hereunder also
referred to as "polyester resin (A)"), and a second  component which
is a paste comprising Zinc oxide and cuprous oxide, wherein the
volatile organic compound content is no greater than 400 gfL based on
the total of the first component and second component. Each of the
components will now be explained, 5[0030] <Polyester resin (A)> The
acid component of polyester resin (A) may be a monoearboxylie acid
such as benzoic acid or p-t-butylbenzoic acid, an aromatic
dicarboxylic acid such as terephthalic acid, isophthalic acid,
phthalic  10 acid or naphthalenedicarboxylic acid, an aliphatic
carboxylic acid such as adipic acid, sebacic acid, azelaic acid,
succinic acid, hymic acid or 1,6-cyclohexanedicarboxylic acid, a
trivalent or greater polybasic acid such as trirnellitic acid or
pyromellitic acid, or a lower alkyl ester (for example, a CI-C4 alkyl
ester) or acid anhydride of the foregoing. A  15 monocarboxylic acid
and a dibasic acid such as an aromatic dicarboxylic acid or saturated
aliphatic dicarboxylic acid may each be used alone, or two or more
may be used in combination. Trivalent or greater polybasic acids may
also be used alone, or in combinations of two or more, 20[0031]
Alcohol components for polyester resin (A) include ethylene glycol,
propylene glycol, 1,2-propanediol, 1,3-propanediol, 1,3-
butanediol,neopentyl glycol, 1,5-pentanediol, 16-
hexanediol,3-methylpentanediol,&ethyleneglycol,1,4-
cyclohexanedimethanol, 3-methyl-1,5-peritanediol, 2-methyl-1, 3-
25propanediol,2,2-diethy1-1,3-propanedio1,2-buty1-2-ethy1-1,3-
propanediol, hydrogenated bisphenol A, ethylene oxide addition
products or propylene oxide addition products of bisphenol A and
divalent or greater polyhydric alcohols such as trimethylolethane,
trimethylolpropane, glycerin and pentaerythritol. These alcohol
components may be used alone or in combinations of two or more.
5Also, hydroxy acids such as dimethylolpropionic acid may be used



[0035] The weight-average molecular weight of polyester resin (A) is
no greater than 5,000, preferably no greater than 4,000 and more  5
preferably no greater than 3,000. If the weight-average molecular
weight exceeds 5000, the resin viscosity will be high and the final
coating material viscosity excessively increased, tending to increase
the VOC content as dilution with solvent will be neeessary to obtain
a coatable viscosity. If it is less than 500 the low-molecular-weight
will 10lead to residual sticking after drying of the coating film,
and therefore the weight-average molecular weight is preferably 500
or greater. [0036] The weight-average molecular weight of polyester
resin (A) is the value obtained by measurement by gel permeation
chromatography (GPC) and calculation using a standard polystyrene
calibration curve. ISThe GPC conditions for molecular weight
measurement are as follows. <GPC conditions> Pump: L-6200 by Hitachi,
Ltd. Column: Gel packs GL-420, GL-430 and GL-440 by Hitachi Chemical
Co., Ltd. 20Eluent: tetrahydrofuran [0037] The solid portion acid
value of polyester resin (A) is 50-200, preferably 80-150 and more
preferably 90-110. If the solid portion acid value is less than 50,
reaction with zinc oxide will be retarded and the drying property
will be inferior, while if it exceeds 200, reaction 25with zinc oxide
will cause the coating material to have high viscosity during mixing
and tending to result in day-by-day viscosity increase.  The solid
portion acid value of the polyester resin of this embodiment may be
measured by titration using potassium hydroxide (KOH). [0038] The
solid portion hydroxyl value of polyester resin (A) is no greater
than 100, preferably no greater than 50, more preferably no greater
than 20 and most preferably no greater than 10. If the solid portion
hydroxyl value exceeds 100, the compatibility between the rosin and
petroleum resin used for the coating material will be reduced and the
outer appearance of the coating film impaired, while the water
resistance of the coating film will also be inferior. 10[0039] To
obtain a solid portion acid value for polyester resin (A) within the
range specified above, there may be applied a method of introducing
an acid at the ends using a dibasic acid, or a method of modification
with a polybasic acid. More specifically, a dibasic acid and a
divalent alcohol may be used to obtain a polyester with acid ends, 15
or synthesis of the math chain polyester may be followed by
introduction of a polybasic acid (such as trimellitic anhydride). A
method of introducing a polybasic acid at the start of synthesis may
also be employed, but introduction by addition after polyester
synthesis allows easier control of the reaction with less gelling and
viscosity 20 increase. Also, a polybasic acid such as trimellitic
anhydride may be introduced alone, but the viscosity will tend to
increase due to greater localization of carboxyl groups and higher
polarity. Polybasic acids and, monocarboxylic or dicarboxylic acids
and the like are more preferably used in combination. 25[0040] In
order to limit the solid portion hydroxyl value of polyester resin
(A) to no greater than 100, the content may be prescribed at the
start of synthesis, or it may be modified by reaction of a
monocarboxylic acid with the hydroxyl groups at the final stage.
[0041] Low molecularization of the polyester for viscosity reduction
will tend to increase the hydroxyl groups, and in such cases a
5monocarboxylie acid such as benzoic acid may be simultaneously used
for reaction with the hydroxyl groups, to adjust the hydroxyl value.
[0042] Examples of organic solvents for dilution include solvents



5will tend to be poor [0049] Paste (B) used for this embodiment
comprises, as an essential component, cuprous oxide which -serves as
an antifouling agent. Cuprous oxide exhibits stable antifouling
performance, from the viewpoint of its antifouling property against a
wide range of organisms, 10and it exhibits its antifouling property
in antifouling coating films in a variety of sea regions. [0050] In
the antifouling coating composition of this embodiment, the cuprous
oxide content is used at preferably 50-800 parts by weight and even
more preferably 200-600 parts by weight with respect to 100 parts
15by weight of the polyester resin. [0051] <(C) Rosin and rosin
derivative> The antifouling coating composition of this embodiment
may further comprise a rosin and/or a rosin derivative. Rosins
include gum rosin,  20 wood rosin and tall oil rosin, Rosin
derivatives include hydrogenated rosins, polymerized rosins,
maleinized rosins, aldehyde-modified rosins, rosin metal salts and
rosin amines. The rosin and/or its derivative used may be a single
type or a mixture of two or more types. The rosin and/or rosin
derivative may be added to either or both the first 25component and
second component, or it may be added to a prepared mixture of the
first component and second component, although it is  preferably
added to the second component. [0052] The content of the rosin and/or
rosin derivative is preferably 0.5- 300 parts by weight, more
preferably 0.5-200 parts by weight and most preferably 0.5-150 parts
by weight with respect to 100 parts by weight  5 of the polyester
resin (A) solution. At less than 0.5 part by weight the coating
material viscosity will tend to increase, and at greater than 300
parts by weight impairment of the physical properties, such as
cracking, will tend to occur. [0053] 10AD) Antifouling agent> The
antifouling coating composition of this embodiment may further
comprise an antifouling agent (other than cuprous oxide, hereunder
also referred to as "antifouling agent (D)"). Antifouling agent (D)
may be an organic or inorganic antifouling agent, which include metal
15 pyrithiones such as copper pyrithione or zinc prithione, and 4,5-
dichloro-2-n-octy1-4-isothiazolin-3-one,
2.-methy1thiott-butylamino-6- cyclopropylamino-s-triazine and the
like. For an antifouling property under stationary conditions,
antifouling agent (ID) is preferably copper pyrithione,
4,5-dicblora-2-n-octy1-4-isothiazolin-3-one or 2-methylthio-
204-t-butylamino-6-cyclopropylamino-s-triazine. Antifouling agent (D)
is preferably added to the second component. [0054] In the
antifouling coating composition of this embodiment, antifouling agent
(D) is preferably used in an amount of 10-600 parts by weight and
more preferably 100-500 parts by weight, with respect to 25100 parts
by weight of the polyester resin (A) solution. [0055]  <(B) Other
additives> The antifouling coating composition of this embodinient
may comprise at least one additive selected from the group consisting
of plasticizers (el), extender pigments (e2), pigment dispersants
(e3), color pigments  5 (e4), anti-running agents (e5) and
anti-settling agents (e6) (hereunder referred to collectively as
"additive (E)'), The additive (B) may be added to either or both the
first component and second component, or it may be added to a
prepared mixture of the first component and second component,
although it is preferably added to the second component.  10 [0056]
The plasticizers (el), extender pigments (e2) (other than zinc
oxide), pigment dispersants (e3), color pigments (e4), anti-running



20 chlorinated paraffins, petroleum resins and ketone resins. These
plasticizers may be used either alone or in combinations of two or
more. [0058] The plasticizers (el) are preferably added at 0.1-300
parts by weight, more preferably 0.1-200 parts by weight and most
preferably 0.1-150 parts by weight, with respect to 100 parts by
weight of the 25polyester resin (A) solution. [0059]  (e2)
Extenderpigments Extender pigments (e2) (other than zinc oxide)
include talc, silica, mica, clay, potassium feldspar, or calcium
carbonate, kaolin and alumina white that are also used as
anti-settling agents and white carbon,  5 aluminum hydroxide,
magnesium carbonate, barium carbonate and barium sulfate that are
also used as delustering agents, among which extender pigments
selected from the group consisting a talc, silica, mica, clay,
calcium carbonate, kaolin, barium sulfate and potassium feldspar are
preferred. Extender pigments are pigments with a low  10 refractive
index that when kneaded with oils or varnishes are transparent and do
not hide coated surfaces, and an extender pigment (e2) is preferably
added to the antifouling Coating composition of this embodiment from
the viewpoint of improving the coating properties, including crack
resistance. 15[0060] An extender pigment (e2) is preferably added in
an amount of 0.1-500 parts by weight and more preferably 50-300
parts. by weight, with respect to 100 parts by weight of the
polyester resin (A) solution. [0061] (e3) Pigment dispersants 20As
pigment dispersants (e3) there may be used conventionally known
organic and inorganic dispersing agents. Organic pigment dispersants
include aliphatic amines and organic acids (DUOMEEN TDO by Lion
Corp., and DISPEBBYK-101 by WYK Chemie).     [0062] A pigment
dispersant (e3) is preferably added in an amount of 250.01-100 parts
by weight and more preferably 0.01-50 parts by weight, with respect
to 100 parts by weight of the polyester resin (A) solution.  [0063]
(e4) Color pigments As color pigments (e4) there may be used
conventionally known organic and inorganic pigments. Organic pigments
include carbon 5 black, naphthol red, phthalocyanine blue and the
like. Examples of inorganic pigments include red iron oxide, baryta
powder, titanium white and yellow iron oxide. Various coloring agents
such as dyes may also be added. The antifouling coating composition
of this embodiment preferably contains a color pigment (e4) from the
10viewpoint of discretionary adjustment of the color tone of the
antifouling coating film obtained from the composition. [0064] A
color pigment (e4) is preferably added in an amount of 0,01- 100
parts by weight and more preferably 0.0140 parts by weight, with
respect to 100 parts by weight of the polyester resin (A) solution,
15[0065]  (e5) Anti-nmning agents (also known as "anti-sagging
agents") Anti-running agents (e5) include amide waxes, hydrogenated
castor oil waxes and polyandde waxes and mixtures of both, and
synthetic fine silica powder, with polyamide waxes and synthetic fine
silica powder 20 being preferred. Commercial products include
DISP.ARLON A630- 20XC by Kusumoto Chemicals, Ltd, and ASAT-250F by
Itoh Oil Chemicals Co., Ltd. The antifouling coating composition of
this embodiment preferably contains an anti-running agent (e5) from
the viewpoint of allowing adjustment of the anti-running property
during 25coating. [0066] An anti-running agent (t.-t5) is preferably
added in an amount of  0.1-100 parts by weight and more preferably
0.1-50 parts by weight, with respect to 100 parts by weight of the
polyester resin (A) solution. [0067] (e6) Anti-settling agents



produced by stirring and mixing the first component and second  15
component that have been previously prepared. The stirring and mixing
may be accomplished using a known mixer/stirrer such as a high-speed
Disper mixer, sand grinding mill, basket mill, ball mill, triple
roll, Ross mixer, planetary mixer, universal Shinagawa mixer or the
like. 20[0072] [Antifouling coating film and method of preventing
fouling of base materials] The antifouling coating film of this
embodiment is obtained by curing the antifouling coating composition
of the embodiment described above. 25In the method of preventing
fouling of base materials according to this embodiment, the
antifouling coating composition of the aforementioned  embodiment is
coated onto or impregnated into a base material and then cured to
form an antifouling coating film. [0073] There are no particular
restrictions on the base material that is the target of the method of
preventing fouling, but it is preferably an 5 underwater structure,
ship, fishing net or fishing gear item. For example, the antifouling
coating composition may be applied once or several times by a common
method onto the surface of underwater structures such as plumbing
drains in thermal power or nuclear power plants, sludge
diffusion-blocking films for various ocean civil 10 engineering works
such as coastal roads, undersea tunnels, harbor facilities,
canals/water channels or the like, or molded articles of ships,
fishery materials (for example, ropes, fishing nets, fishing gears,
floats and buoys) and the like, to obtain antifouling coating
film-coated ships or underwater structures with excellent antifouling
properties, allowing 15 sustained release of antifouling agent
components for prolonged periods, and exhibiting excellent crack
resistance with suitable flexibility even when thickly coated. [0074]
That is, an antifouling coating film obtained by coating and curing
the antifouling coating composition of this embodiment on the 20
surface of a molded article exhibits excellent antifouling properties
that allow long-term and continuous prevention of adhesion of aquatic
creatures such as sea lettuce, barnacles, green laver, serpula,
oysters and Bugula neritina. Satisfactory adhesion occurs especially
for material surfaces when the materials of ships and the like are
FRP, steel, wood or 25aluminum alloy.In addition, coating the
antifouling coating composition of this embodiment onto the surface
of an underwater  structure can prevent adhesion of marine organisms
and maintain the function of the structure for prolonged periods,
while coating onto a fishing net can prevent obstruction of the
fishing net mesh and lower the risk of environmental pollution.
5[0075] The antifouling coating composition of this embodiment may be
coated directly onto a fishing net, or it may be coated onto the
surface of a ship or underwater structure whose base layer material
has already been coated with a rust-preventive agent or primer.
Furthermore, the antifouling coating composition of this embodiment
may be applied as  10 an overcoat for repair on the =face of a ship,
especially a FRP ship, or an underwater structure that has already
been coated with a conventional antifouling coating or that has
already been coated with an antifouling coating composition according
to this embodiment. There are no particular restrictions on the
thickness of the antifouling coating  15 film formed in this manner
on the surface of a ship, underwater structure or the like, and it
may be about 30-250 pm/application, for example. [0076] The
antifouling coating film of this embodiment, obtained as described



(a-3))  In a 2 L four-necked flask there were added 225 0 parts of
isophthalic acid, 366.0 parts of sebacic acid, 205.0 parts of
neopentyl glycol, 131.0 parts of ethylene glycol and 86.0 parts of
benzoic acid, and reaction  15 (esterification reaction) was
conducted at 220C for 6 hours in the presence of nitrogen gas. The
water generated during the reaction was removed by reflux de-watering
and, measuring the acid value by K01-I titration and the hydroxyl
value by the acetylation method, the reaction was suspended when the
solid portion acid value reached 43 and the  20 solid portion
hydroxyl value reached 115. The mixture was then cooled to 170C,
108.0 parts by weight of trimellitic anhydride was added, the mixture
was warmed for 2 hours, addition reaction was conducted, and the
reaction was suspended when the solid portion acid value reached 90
and the solid portion hydroxyl value reached 60. 25After cooling,
dilution was performed with methyl isobutyl ketone to obtain
polyester resin solution (a-3) having a heating residue of 70.0%,  an
acid value of 63 (90 in terms of solid portion), a hydroxyl value of
42 (60 in terms of solid portion), a viscosity of 345 inPa.s and a
weight average molecular weight of 2,060.       10082] (Production
Examples 4 to 7: Production of polyester resin 5solutions
(a-4)-(a-7)) Polyester resin solutions (a-4) to (a-7) were obtained
in the same manner as Production Example' 3, except for changing the
types and amounts of starting materials to those shown in Table 2.
[0083] 10(Comparative Production Examples 1 to 4) The amounts of
starting materials used for production of resin solutions as
comparative production examples are shown in Table 3. For Comparative
Production Examples 1 and 2, synthesis was carried out by the same
steps as Production Example 3, and KOH titration  15 confirmed a
solid portion acid value of no greater than 2, after which
trimellitic anhydride was reacted therewith to obtain resin solution
(a-8) or (a-9). For Comparative Production Example 3, synthesis was
carried out by the same steps as Production Example 3, and KOH
titration confirmed a  20 solid portion acid value of 10, after which
trimellitic anhydride was reacted therewith and the solid portion
acid value was adjusted to 40 to obtain resin solution (a-10). For
Comparative Production Example 4, synthesis was canied out by the
same steps as Production Example 3, and KOH titration confirmed a
25solid portion acid value of 140, after which trimellitic anhydride
was reacted therewith and the solid portion acid value was adjusted
to 210 to  obtain resin solution (a-11). 10084] <Evaluation of resin
properties> The following evaluation was conducted on polyester resin
solutions (a-  5 1) to (a-7) obtained in Production Examples 1 to 7
and resin solutions (a-8) to (a-11) obtained in Comparative
Production Example 1. The results are shown in Tables 1 to 3. (1) GPC
Measurement was conducted under the following conditions. 10(GPC
measuring conditions) Apparatus: L-6200 by Hitachi, Ltd. Column; Gel
packs GL-420, GL-430 and GL-440 by Hitachi Chemical Co., Ltd. Eluent:
TIT 15Flow rate: 2.0 mihnin (2) Heating residue (weight NV) After
weighing out 1 g of resin solution into a flat-bottom dish, a wire of
known mass was used for even spreading and the solution was dried at
125C for 1 hour, after which the weights of the residue and wire
20were measured and the heating residue (wt%) was calculated. The
term "heating residue" has the same definition as "nonvolatile
content" mentioned above. (3) Viscosity         The viscosity of the
polyester resin solution was measured at 25C 25using a B-type



5 appearance was examined after 24 hours. In Tables 1 to 3, "A"
represents compatibility and "B" represents no compatibility
(separation). [0085] [Table 1]   Prod. Ex, 1 Prod, Ric. 2 Pal ester
resin A solution a-1 a-2 Monomer composition (parts) Eth lent :I col
89 79  Nee'1:col 232.2 235  Trimeth lol Ire pane -   Stele acid 427.1
452  Phtbalic acid. -   Iso,Ithalic acid MEM MEM 352-9  Tare hthalic
acid    Benzoic acid  =In  Trimellilic anh dude -  Non-volatile
content V 70.3 69.9 



Resin properties ViscosimPa-s 320 360  Solid 'onion acid value
m:0111: 100 110  Solid "rtion 11 dro1 value ml OW; 30 10
Number-avera: c molecular via: t 860 920  Wei: t-avera:e molecular
wei: tIw 1200 2200 Compatibility  Rosin A   Angelic hydrocarbon
TIMONE 1500 A   Ketone resin AROPALA81  A  [0086] [Table 2]  poia  RI
I 1lit  SIS  21,1 Sot ZZI I6'DEI VZL Ob 001  



IOZ6 IDLit in   9 ixa ?cud 9-1 On tot  tEE 061   011  OL OOP OOL It
OE 006 0961    s -xa Tara G-s 9ZI ELI  L'60E I L'IrOZ  611 081 R'69
OZE  OZI I 006 06R1    'ica 'Paid  ZIT  tat  OT  



I EC   RIZ  ,  Li I  L*69  OZE  001  in 0001  OGOZ  -re   e E ra 'PQM
I E-'13 tEl    99C  . GZZ  , 98 ROI 01. 517E 06  OG  0001  090Z    -4
>olyester resin (A) solution lo3.C18 atzaplIng leolCV Ilduadoam
Trimethylolpropane Schack acid Filth/ lk add rsophthalio acid Pim
ol1si110919.1.. plou oFozuog Trimellitic anhydride  &AO 4.12allO1
diptIOA-LION (s.lictor) fdisoosris. Pimorzull ;um., pPr tly1Pod PlIoS
Solid portion hydroxyl value (mgKOI-lig) 41010.10. 1E713010W
Q...IIN2-.MC[T.11111.4 



Weight-average molecular weight (Mw) u1s011 Alicydic hydrocarbon
(QUINT ONE 1 5003 (IEV'Tc'd0W1) olsco sucnox   2 0 I 1- -  Resin
properties Compatibility  1 *lcq Told 'dump 11-B ozi. 14141  101
9'1,5 E . cEZ . . . il091 02. 000Z OTZ  ict 09E 005  turn PO Comp.
Prod. Ex 3 01-2 L'EE  6'26Z  516  4'891 t 6L  I  It6 119 CL  Cit 1 OS



0201  000Z  m134 M z Ica -ppm %tamp  . 9Z5 . . . Ela   EIS  . 9'LS1
E'IL  oozt F. 001   OZ9  0001  PO CO PI -xa Told .doiroa 8-2    I I'
Z06    I ES  L.69  Oat  05  01Z  OLL   a  M   Rusin solution Ethylene
glycol 



Neoperdyl glycol Trimerhylolpropane ppt opssas prs  Pim oilutIlltdosI
Terephthalic acid Plog 01619V   Benzoic acid Trimellitic anhydride
Non-Yolathe content (%) Viscosity (mPlys) Solid portion acid Yoko
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[0088] <Modification of antifouling coating composition> (Example 1)
The second component of the antifouling coating composition was
5modified in the following manner. First, a xylene solvent (8.5
parts), PGM (2.5 parts), methyl isobutyl ketone (1 part), DUOMEEN
'11)0 (1.3 parts), rosin (7.5 parts) and chlorinated paraffin (2
parts) were mixed in a 1000 nil plastic container and agitated with a
paint shaker to Ilea dissolution. 10Next, Talc PC-1 (3 parts), zinc
oxide (11 parts), potassium feldspar (4.2 parts), NOVAPERIVI RED F5RK
(0,3 part), cuprous oxide (43.4 parts), copper pylithione (2.5 parts)
and the anti-settling agent Dis4200-20X (1 part) were combined, 200
parts of glass beads were added, and the mixtinie was dispersed for 1
hour. 15The anti-running agent D1s630-20X (1.8 parts) was further
added, and after dispersion for 20 minutes, filtration was perfonned
with an 80 mesh filter screen to prepare paste (1) as tbe second
component. As the first component there was used polyester resin
solution (a-1) obtained in Production Example 1. 20An antifouling
coating composition was prepared by uniformly mixing 10 parts by
weight of polyester resin solution (a-1) as the first component with
the second component, using a Disper mixer. [0089] (Examples 2 to 19)
Antifouling coating compositions were prepared in the same manner as 



25Example 1, except for changing the compounding ingredients and
amounts of the second component and the types and amounts of the
first  component as shown in Tables 4 to 6. [0090] (Comparative
Examples Ito 7) Antifouling coating compositions were prepared in the
same manner as Example I, except for changing the compounding
ingredients and 5amounts of the second component and the types and
amounts of the first component as shown in Table 7. [0091] [Table 4]
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[0095] <Evaluation of physical properties of antifouling coating
compositions> The physical properties of the antifouling coating
compositions of Examples 1 to 19 and Comparative Examples 1 to 7 and
the coating 5films formed using them were evaluated in the following
manner. The results are shown in Tables 8 to 11,  (1) Measurement of
volatile organic compound (VOC) weight The values for the coating
material specific gravity and weight NV were used for the following
calculation. 10VOC (g/L) = coating material specific gravity x 1000 x
(100 - weight NV)/100  (2) Specific gravity Immediately after mixing
the first component and second component,        the weight of the
antifouling coating composition filling a specific 15gravity cup with
an internal volume of 100 ml was measured at 25C to 



determine the specific gravity (coating material specific gravity)
(g/cm3).  (3) Heating residue (weight NV) Immediately after mixing
the first component and second component, 1 g of antifouling coating
composition was weighed out into a flat-bottom 20 dish, a wire of
known mass was used for even spreading and the solution was dried at
125C for 1 hour, after which the weights of the residue and wire were
measured and the heating residue (wt%) was calculated.    (4)
Measurement of antifouling coating composition viscosity 25The first
component and second component were weighed out to a total amount of
1000 g, and the coating material viscosity immediately after  mixing
and adjustment to 23C was measured using a Rion viscometer
(VISCOTESTER VT-04F by Rion Co., Ltd., for high viscosity, No.1
rotor). (5) Airless spray manageability 5The first component and
second component were measured out to 5000 g, and the coating
manageability (atomizing property, coating film outer appearance)
with airless spraying was confirmed. In Tables 8 to 11, "A"
represents satisfactory coating manageability, and "B" represents
poor coating manageability. 10(6) Coating film drying property test
(wood block pressing test) A 150 x 70 x 3,2 nun sand blast-treated
steel sheet was coated with an epoxy-based anticorrosive coating
material (BANNOH 500, product of Chugoku Maxine Paints, Ltd.) to a
dry film thickness of 150 pm and allowed to dry at room temperature
(approximately 20C) for 1 day to 15 form a coating film, and the
surface of this coating film was further coated with an epoxy-based
binder coating material (BANNOH SOON, product of Chugoku Marine
Paints, Ltd.) to a dry film thickness of 100 pm and allowed to dry at
room temperature (approximately 20C) for 1 day to form a coating
film. A procedure of coating the surface of this 20 coating film with
the antifouling coating composition to a dry film thickness of 100
pm, and allowing it to dry at room temperature (approximately 20C)
for 1 day to form a coating film, was repeated twice, to produce a
test sheet having an antifouling coating film with a dry film
thickness of 200 Ian. 25The test sheet was further dried at a room
temperature of 23C for 1, 3, 5 and? days, a 30 x 30 x 10 mm wood chip
was placed on the coating  film (at the center), a pressure of 40
kgf/cm2 (3.9 MI'a) was applied onto the wood chip in the longitudinal
direction for 20 minutes, and the condition of the coating film
surface was observed (deformation of the coating film was measured).
The evaluation levels are shown in Fig. 1. 5In Fig. 1, 10 denotes the
wood chip and 20 denotes the coating film,  The evaluation level of 5
indicates no deformation of the coating film 20, and is the most
satisfactory condition. The evaluation level of 4 indicates slight
defamation of the coating Mtn 20 but no exposure of the wood chip 10,
and is a satisfactory condition. The evaluation 10levels 3, 2 and 1
indicate conditions in which the wood chip 10 was exposed due to
deformation of the coating film 20, with degree of  damage
(deformation) increasing in the order: 3, 2, 1. (7) Antifouling
coating film polishing degree test An applicator was used for coating
of 50 x 50 x 1.5 ram hard vinyl 15 chloride sheets with each of the
antifouling coating compositions prepared in the examples to a dry
film thickness of 150 um, and the coatings were allowed to dry
indoors for 7 days at room temperature (approximately 20C), to
prepare test sheets. Each test sheet was attached to the side of a
rotating drum set in a 20 thermostatic bath containing 25C seawater,
which was rotated at a circumferential speed of 15 knots, and the
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[0100] The details for some of the starting materials used in the
examples and comparative examples are shown in Table 12. [0101]
[Table 12] Product name Manufacturer IVP0 Solid content (Y0) Talc
FC-1 Fukuoka Tale Extender pigment 100 Zinc oxide Kyushuu Halcusui
Extender pigment 100 NOVAPERM RED F5RK Clariant North America Organic
red pigment 100 Copper mediae Arch Chemicals Organieantifouling agent
100 Cuprous oxide NC-S03 NC Tech Cuprous oxide 



100 Potassium feldspar 1Cinsei Matic Potassium feldspar 100 CEREMOR
8-52 Chlor Chemical Chlorinated paraffin 100 OUDITONE 1500 Zcon Corp.
Alicyclie hydrocarbon 100 LAROPALA01 BASP Ketone resin 100
4,5-Dichloro-2-n-octy1-4- isothiazolin-3-one Rohm & Haas
Organicantifouling agent . 30 DDOMBBN Ito Lion Pigment dispersant 100
BYK-101 BYK Chemical Pigment dispersant 100
2-Methylthio.-4-t-butylamino6.tyclopropylamino-s-triazbae Ciba
Organicantifouling agent 100 Die 630-20KC Kusumoto Chemicals
Anti-miming agent 20 Die 4200-20X Kusurnoto Chemicals Anti-settling
agent 20  Explanation of Symbols  [0102] 10: Wood chip, 20: coating
film  CLAMS  1. A two-pack hydrolyzable antifouling coating
composition, comprising: a first component that contains a polyester
resin having a solid 



5portion acid value of 50-200, a solid portion hydroxyl value of no
greater than 100 and a 25C viscosity of no greater than 500 rolDa.s;
and       a second component which is a paste comprising zinc oxide
and cuprous oxide,           wherein the volatile organic compound
content is no greater than 10400 g/L based on the total of the first
component- and the second component.  2. The two-pack hydrolyzable
antifouling coating composition according to claim 1, wherein the
weight-average molecular weight of the polyester resin is no greater
than 5,000 as measured by gel 15permeation chromatography.  3. The
two-pack hydrolyzable antifouling coating composition according to
claim 1 or 2, wherein the zinc oxide content in the second component
is 10-300 parts by weight with respect to 100 parts by weight of the
polyester resin. 204. The two-pack hydrolyzable antifouling coating
composition according to any one of claims 1 to 3, which further
comprises a rosin and/or a rosin derivative.     5. The two-pack
hydrolyzable antifouling coating composition according to any one of
claims 1 to 4, which further comprises an 25antifouling agent (other
than cuprous oxide),     6. The two-pack hydrolyzable antifouling
coating composition  according to any one of claims 1 to 5, which
further comprises a plasticizer.     7. The two-pack hydrolyzable
antifouling coating composition according to any one of claims 1 to
6, which further comprises an 5extender pigment (other than zinc
oxide).  8. The two-pack hydrolyzable antifouling coating composition
according to any one of claims 1 to 7, which further comprises a
pigment dispersant.     9. The two-pack hydrolyzable antifouling
coating composition 10according to any one of claims 1 to 8, which
further comprises a color pigment.  10. An antifouling coating film
obtained by curing the two-pack hydrolyzable antifouling coating
composition according to any one of claims 1 to 9. 1511. A method of
preventing fouling of a base material, comprising the steps of:
coating or impregnating the two-pack hydrolyzable antifouling coating
composition according to any one of claims 1 to 9 onto or into a base
material; and 20curing the two-pack hydrolyzable antifouling coating
composition to form an antifouling coating film. 


