
DESCRIPTION HIGH -SOLID
ANTIFOULING PAINT COMPOSITION,
ANTIFOULING COATING FILM, BASE
MATERIAL MITE COATING FILM,
ANTIFOULING BASE MATERIAL,
METHOD FOR FORMING COATING
FILM ON SURFACE OF BASE
MATERIAL, ANTIFOULING METHOD
FOR BASE MATERIAL, AND
HICH-SOLID MULTI-PACKAGE
ANTIFOULING PAINT COMPOSITION
SET TECHNICAL FIELD 10The present
Invention relates to a high -solid
antifouling paint composition, more
particularly a high-solid antifouling paint
composition used for forming an
antifouling coating film than exhibits an
excellent antifouling performance and the
like on a surface of a base material such
as an underwater structure, 15 an
outside board of a ship, a fishing net, and
a fishing gear, with reduced
environmental burden and reduced effect
on human bodies, use thereof, and the
like. BACKGROUND  ART 20The bottom
of a ship, fishing nets, pipings for
supplying/draining seawater, underwater
structures and the like are sometimes
damaged in their appearances and
functions, upon exposure to water over a
long period of time, due to attachment
and proliferation of various aquatic
organisms such as animals  2 like
oysters, mussels, barnacles and the like,
plants such as lavers and thebacteria
and the like on their surfaces.
Particularly, when such aquatic
orhanisnh attach to the ship bottom and
proliferate, the surf ace roughness of the
ship bottom 5 increases, possibly leading
to decrease in ship speed and increase
in fuel consumption. Moreover, a huge
amount of labor and working hours are
required for removing such aquatic
organisms from the ship bottom.
Furthermore, when aquatic organisms
attach to fishing nets such as aquacultnre
nets, se.nets  and the like, and 10
proliferate there, the mesh of the nets is
clogged, possibly leading to a se gni
ficant problem such as dying of living
catches frhm lack of air and the like.
Furthermore, attachment and
Proliferation of aquatic organisms on
pipings for supplying/draining seawater
possibly it causes troubles in distribution
and circulation of cooling water in thermal
and atomic power stations or the like. In
order to prevent these damages, ship
bottoms and the Iflce have conventionally
been coated with, for example, a paimt
containing a copolymer of tribudyltin
methscrvlate with meth.zq 20
meihacrylate or the like and cuprous
oxide (01120) as an antifouling paint
excellent in antifouling oerf arrange. The
copolymer in this nq paint is a.
"hydrolyzable .. paint",", that is, the
copolymer hydrolyzed in seawater,
releasing organotn compounds such as
bis Ctribetyltir2 oxide dribntylfin ether,
BusSn-0-SnEu3; 3u represents a hutyl
group), a tribueyihalide
(3u3SnX:represents a halogen atom) or
the like, to exhibit an antifouling chicon,
and the hydrolyzed copplymer itself, whi
has become wafer-soluble, is also
dissolved into seawater. 5 accordinaly,
no resin remains on the coated surface of
the ship bottom, and thus the surface can
be always kept active.        A
solvent-based paint, wInch has been
generally used as a paint, is now under a
worldwide restriction as a source of
environmental pollution because such a
pain,: releases a large 10 amount of
organic solvent in the air. As an
environmentally friendly paine, a
high-solid Paint, a water-based paint, a
powder paint and the like have been
developed. However, there has been
developed no antifouling paint having
both a high antifouling performance and
a high coating flim performance with a
reduced lb content of organic solvent.
Examples 1 to 3 of Japanese Patent
Laid-open Publication No. 352-32928
(Patent Document 51 discloses an
erre-Hauling paint composition containing
a c000lymer of (meet)acrylic acid with
methyl methacrylate or the like, zinc
acetate, and others. 20 Examples 49 to
54 of Japanese Patent Laid-open
Publdcation No. H2-196869 (Patent
Document 2) disclose an antiroulirg paint
composition containing a methacrylic
acid/ eth}C methacrylw_e/ methoxyethyl
acrylate copolymer, and copper-
naphthenate or zinc rcsinate. Neither of
them provided coating films with a  4
sufficient antifouling performance.
Japanese Patent No. 3040094 (Patent
Document 3) discloses an antifouling
paint conTcsAtion containing a
metal-containing resin formed from a
carboxyl group-containing resin such as
acrylic resin and the like, and a
metal-containing antifouling agent.
Japanese Patent Laid-open Publication
No. 362-501293 (Patent Document 4)
discloses an antifouling paint composition
using a carboxyl group-containing
polymer that contajnsi typically, about
10% to 35% by weight of acrylic acid or
15 methacrylic acid monomer. Any of
these antifouling paint compositions had
a problem in storage suability over time
and a difficulty in reducing the volatile
organic compound content (POC) to a
low level Japanese Patent Laid-open
Publication No. 2002-241676 (Patent
Document 5) discloses, as an antifouling
paint of high-solid type, an antifouling
paint that contains a varnish of a
metal-containing acry5i c resin having, in
the side chain of the acrylic resin, at least
one group represented by formula (1)
below: C) 00" C 0 -M-(A)m(1) 



20(in the formula, his a group
represented by the following formula: 0
0-C --Y-  n is 0 or I; Y is hydrocarbon; M
is metal; m is an integer g by subtracting
1 from the valency of metal 24: and A is
an organic acid residue derived from a
menobasic acid), wherein the antifouling
paint has a non-volatile content of 40%
by weight or more, a 'viscosity (2520) of
18 poise or less, andan.organic solvent
content (fl/DC) of 400 g/L or less.
However, thisantifoulingpaint had
extreme4y poor coating workability
because of its too high viscosity.
Therefore, a coating film was hard to
form, and the formed coating film had
difficulties such as a low stationary 10
antifouling performance and a low
wearing degree.        Patent Document 1
Japanese Patent Laid-open Publication
No. 552-32928        Patent Document 2:
Japanese Patent Laid-open Publication
No. 52-196869 15Patent Document 3:
Japanese Patent No.3040094        Patent
Document 4: Japanese Patent Laid-open
Polication No. S62-301293        Patent
Document 5: Japanese Patent Laid-open
Pub]. No. 2002-241576 20
DISCLOSURE OF THE INVENTION
The present invention is directed to
solving the above problems accompanied
by the conventional anus. 7t is therefore
an object of the present invention to
orovide an antifouling  6 coating film that
imooses reduced eovi.ronmencsl burden,
affects human bodies less, and exhibits
excellent antifouling performance,
excellent persistence thereof and
excertervf mechanical strength( and a
highs-solid antifouling- paint composition
capable of fcuming such an antifouling
coating film. The nigh-solid antifouling
paint comp-ft on of the present Invent ion
is characterized by comprising:         (A) a
carboxyl group-containing copolymer that
ham a structural unit derived from an
unsaturated carboxylic acid 10 monomer
(a2) and a structural unit derived frbm an
other unsaturated compound monomer
(at2) copolymerizable with the
unsaturated carboxylic acid monomer (al)
and has a weight average molecular
weight of 1,000 to 6,000 as measured
with GPO,         (B) a polyvalent metal
compound capable cif reacting with the
carboxyl group of the carboxyl
group-containing copolymer (A) , and
(C) an antifouling agent.         The
high-solid antifouling paint composition is
preferably a high-solid multi-package
antifhuling paint composition 20 obtained
by mixing a first liquid containing the
carboxya group-containing copolymer-
(A) , and a second liquid containing the
polyvalent clef al compound (3)         the
high-solid aniifitaling paint composition is
preferably a high-solid two-backage
antifouling paint composition obtained  by
mixine a first, liquid and a second liquid,
wherein the first liquid comprises the
carboxyl a,roAp-containing copolymer
(A), and the second liquid comprises the
polyvalent. metal comtond (B). The
high-solid antifouling paint comtosition is
preferably 5 a high-solid two-tackage
antifouling paint composition obtained by
mixing a first liquid and a second liquid,
wherein          the first liquid comprises
the carboxyl grouP-cnntaining copolymer
(A), the second iiqui d comprises the
polyvalentcompound 10(and          at
least one of the first iicuid and the second
liquid contains the antifouling agent (0).
St is also preferred that the high-solid
antifouling paint composition be a
high-solid two-package antifouling taint
15 composition obtained by mixing a first
liquid and a second liquid, wherein
the first 7iiquid comprises the carboxyl
group-containing copolymer (A) and does
not contain the polyvalent metal
compound 20the second liquid comprises
the carboxyl group-containing 



copolymer (A) and the polyvalent metal
compound (3) and does not contain
water in a substantial amotni, and
at least one of the first liquid and the
second liquid cona the antifouling agar:::
(C); and in this case, the second  8 liquid
preferably contains the carboxyl
grouo-000taioiog copolymer (A) in an
amount of 1 to 30% by weight of the total
amount of the carboxyl grOlip- Conta
ning copc;lymer (A) . The high-solid apti
fouling paint composition is preferably 5 a
high-solid three-package antifouling paint
composition obtained by mixing a first
liquid, a second liquid, and a third liquid,
wherein          the first liquid comprises
the ca boxy] group-containing copolymer
(A), the second liquid comprises the
polyvalent metal compound (B),          the
third liquid comprises at least one
ingredient selected from a defoaming
agent, a viscosity modifier, a coating film
curing rate modifier, and a coating film
hardness modifier, and 15at least one of
the first liquid and the second liquid
contains the antifouling agent (C) .
It is also preferred that the high-solid
antifouling paint composition be a
high-solid three-package antifouling paint
composition obtained by mixing a first
liquid, a second liquid, and a third liquid,
wherein          the first liquid comprises
the carboxyl grouo-cortainino cobolymer
(A) and does not contain the polyvalent
metal_ compound (P), the second liquid
comprises the cerhoxyl group-centa  9
copolymer /s) and Polyvalent metal
compound (B), and does not contain
water in a substantial amount,        the
third liquid comprises at least one
component selected trom a defoamiog
agent, a viscosity modif ier, a coating film
curing 3 rate modifier, and a coating film
hardness modifier, and        at least one
of the first liquid, the second liquid, and
the third, liquid contains the antifouling
agent (C); and in this case, the second
liquid preferably contains the carboxyl
group-containing copolymer (A) in an
amount of I to 30% by weight 10 of the
total amount of the carboxyl
group-contalning copolymer (A). The
volatile organic compound content (V00)
of the high-solidantifonlirgnaint
composition of the present invention is
preferably 400 g/L or less, and
particularly preferably 100 15to 350 g/L.
The weight average molecular weight of
the oarboxyl group-ecntairing copolymer
(A) is preferably 1,300 to 5,500, and
particularly preferably 1,500 to 5,000 as
measured with GPO. In the high-solid
multi-package,--package, or 20
three-package antifouling paint
composition of the present invention, it is
preferred that        the first liquid
comprise a solution of the carboxy
group-containing copolymer (A) whose
viscosity Sc 25C is BCD mPa- a or less
measured for a solution with a
non-volatile content  of 50 wtPu and
20,000 mi2a-s or Less measured for a
sulutic-n with a non-volatile content of 70
wtIu and optionally another Ingredient (s),
and that the carboxyL gruup-contai ring
copolymer (153 contain 5 to 5 50% by
weight of the structural unitclued from the
satumated carboxylic_ acid monomer (al)
based on 100% by weight of the carboxyl
group-oonsaining copolymer (A). The
carboxyl group-containing copolymer (A)
is preferably copcJymer produced by
radical solution polymerization in a 10
solvent using a radical polymerization
initiator in an amount of 10 parts by
weight or more based on 100 parts by
weight of the total amount of raw
monomers.      The unsaturated
carboxylic acid monomer (al) is
preferably monocarboxylio acid
monomer, and particularly preferably
15(meth)acrylio acid. It is preferred that
tIne unsaturated carboxysacid monomer
(meth) acrylic acid, and 



the other unsaturated compound
monomer (be at least ore 20 kind of
monomer selected from the group
consisting of an alkyl (meth) acrylase and
a derivative thereof, styrene and a
derivative thereof, vinyl acetate, vinyl
propionate, (meth) acry_Lamide and a
derivative :hereof, and ;meth;
aorylonisrile. The polp'sudenC mesaj
compound (3) is preferably a compound
11 of a divalent or trivalent metal, and
particularly preferably at east one kind of
compound selected from the group
consisting of oxides, hydroxides, halides,
and carboxylates of the divalent or tri
valent metals.         The polyvalent metal
is preferably at leas_ one kind of metal
selected from the group consisting of
zinc, copper, germanium, magnesium,
calcium, cobalt, and aluminum,         The
:polyvalent metal compound (B) is
preferably an oxide of at least one kind of
polyvalent metal selected from the group
10 consisting of zinc, copper,
germanium, magnesium, calcium, and
cobalt, and particularly preferably zinc
oxide, such as activated zinc white and
the like, and/or cupric oxide.         The
high-solid antifouling paint composition of
the present invention preferably contains
1 to SOO parts by weight of the 15
polyvalent metal compound (E.) based
du 100 parts by weight of the carboxyl
group-containing copolymer (A).
The high-solid antifouling paint
composition of tfie present invention
preferably contains the nolyvalent metal
compound (I=s in a ratio of 0.1 to 500
motes per mole of carboxyl group of the
20carboxyl group-containing copolymer
(A) .         The high-solid antifouling paint
composition of the present invention
preferably contains a copper compound
(el) as the antifouling agent (0). The
copper compound (c1) includes cunrous
oxide.  12         The high-solid antifouling
paint corrposotion of the present
inventiun preferably contaOns zinc sulfite
(02) as the antifouling agent (0).      It is
a.1.so preferred that the high-soled anti
fouling paint composition of the present
invention contain an organic antifouling
agent (c3) as the antifouling agent (C) In
this case, cuprous oxide may not be
contained in a substantial amount as the
antifouling agent (0) . Here, the
"substantial amount" means "amount
required for functioning as an antifouling
agent." 10Preferred examples of the
organic antifouling agent (c3) include at
least one kind of compound selected
from the group consisting of a pyrithione
compound, an amine-oroanoborane
complex, and 4,
En-dichloso-22n-octyl-11-i
sothiazolin-3-one. It is particularly
preferred to use zinc pyrithione, and
pyridine-triphenylborane complex or
4-isopropylpyr:tdine-diphenylmethylbor e
complex in combination, or to use zinc
pyri thi one and 4,
5-dichloro-22n-octv1-4-isothiazolin-3-one
in combination. The high---solid
antifouling paint composition of t le
present 20 invention preferably contains
a copper compound (c1) and an organic
antifouling agent (03) as the anti fouling
agent (C) . Exao-:ples of the organic
antifouling agent (c3) include, preferably,
at least one kind of compound selected
from the group consisting of a pyriLnione
compound, an amine-orcanoborane
compilex, and  13
4,5-dichloro-2-n-octylx4-isothiazolin-3-on
e, and, particuimrjy Preferably, at least
one kind of compound selected from the
group consisting of capper nyrithicne,
zinc pyri.thione, pyridineftriphenylborane
complex,
4-isopropylpyridine-diphenylmethylboxan
e complex and 4,
5-diohloro-2-n-ccty1-4-isothiazolin-3-one.
In the high-solid antifouling paint
composition of the present invention,
cuorous oxide, and copper nyrithione
orzi..nc pirithione are preferably used j r
combination as the antifouling agent (0) .
For example, cuprous oxide, copper
pyrithibne or zinc pyrinhione, and 4,
chloro-2-n-octy1-4-isothiazolin-2-ore are
preferably used in combination.        In
the high-solid antifouling paint
composition of the Present invention, 7,
MC sulfide (c2) and an organic anti
foaling agent (c3) are preferably used in
combination as the antifouling agent (C) .
Examples of the organic antiffniling agent
(c3) include at least one kind of
compound selected from the group
cpnsisting of a pyrithicne compound, an
amine-organoborane complex, and 4,
S-dichloro-2-n-ncty1-4-isottiazclin-3-one;
for example, at 20 least one kind of
compound selected from the group
consisting of copper pyrithf one, zinc
pyrifhione, pgridine-trlphenylloorane
complex,
4-isopropylpyridine-diphenylmefhylbcran
e complex, and 4, 5-dichl
cro-2-n-octy1-4-isothfazolin-3-one. In this
case, the antifouling agent (C) May not
contain copper or a copper compound
a substantial amount; and in such a case,
the organ! antifouling agent (o3) is
preferably zinc pyrithione, it is preferred
to use zinc pyrithiene, and
pyridine-Priphenyiborehe complex or
4-isopropylpyridine-diohenylmethylboran
e complex in 5 combination, and it is also
preferred to use zinc pyrithione and
4,5-dish2gro-2-n-octy1-4-isoehlazolin-3-o
ne in combination. Here, the "substantial
amount" means "amount required for
functioning as an antifouling agent'. The
high-solid antifouling paint composition of
the present 19 invention may further
contain at least one kind of additive (D)
selected from the group consisting of
water (di), an aceeoacetyl
group-contaning compound (d2), an
alikoxysilane compound or a derivative
thereof (d3), a dispersant (d4), an
anti-sagging agent (dP), a plasticizer
(d6), an extender pigment (di) except the
polyvalent metal compound (3), a color
pigment (do), and a dehydrating agent
(d9).        Preferred examples of the
dispersant (d4) includes at least one kind
of dispersant selected from the group
consisting of a coal-based resin,
aoetroleumiesif, a terpene resin, a vinyl
ether 20(co) polymer, a (meth)acrylate
ester (co)polymer, and a monocarbcxylic
acid compound having a molecular
weight of 3,000 or less. Preferred
examples of the plasticizer (di) include a
15 



Preferred  examples of the extender
nigment7) include        Preferred
examples of the solar nigment (da
include or least one kind of color pigment
selected from the group consisting 5 of
iron oxide red, titan white, yellow iron
oxide, and an organic pigment.        The
high-solid anti fouling paint composition
of the present invention preferably
contains at least one kind of solvent (Z)
selected from the group consisting of
toluene, xylene, trimethylbenzene,
ethanol, propanol, butanol, ethylene
giycol rpnobutyl ether, methyl isobutyl
ketone, and propylene glyooi
monomethyd ether.          The antifouling
coating film of the present invention s
characterized in that it is formed by
curing the above high-solid 15 antifouling
paint composition.        The base material
with a coating film of tbe present
invention is characterized in that the
surface of the icae material is coated with
a coating film formed by curing the
-above high-solid antifouling paint
composition. 2CThe antifouling base
material of the present invention is
characterized in that the surface of the
base material contacting with seawater or
freshwater is coated with a coating film
formed by curing the above high-solid
paint composition. Preferred examples of
the base material i.ncl ode an underwater
structure,  16 an outside board of a ship,
a fishing net, and a fishing gear. The
method for forming a coating film on a
surface of a base material of the present
invention is characterized by comprising(
coatlizei or impregnating The surface of
the base material 5 with the above high
.solidantifouling paint composition,
followed by curing the high-solid
antifouling paint composition to form a
coatin.7 film.          The antifouling.
method for a hose material of the present
invention is characterized by comprising:
10coating or impregnating( the surface of
the base material with the above
high-solid antifouling paint comoosj.tion,
followed by curing the high-solid
antifouling paint composition to form an
antifouling coating film. Preferred
examples of the Lase material include an
underwater structure, an outside board of
a 15ship, a fishing net, and a fishing
gear.          The high-solid multi-package
antifouling a air::: set of the present
invention is characterized by cox- O.  ng:
a first liquid comprising a carboxyl
group-containing cop()) ymer (A) that has
a structural unit derived from an
unsaturated carboxylic acid monomer (al)
and a structural unit derived from an
other unsaturated compound monomer
(a2) coral ymerieable with the
unsaturated carboxylic acid monomer
(al), and has a weight average molecular
weight of 1,000 to 6,000 as measured
with GPO,  17         a second liquid
comprising a polyvalent metal compound
(B) capable of reacting with the carboxyl
group of the carboxyl group-containing
copolymer (F.), and optionally an other
component (s), 5at least one of the said
first liquid, the said second liquid, and the
said other component (s) containing an
antifouling agent (C)     The "other
component (s)" may be in a form of
solution. The high-solid two-package
antifouling oa.in.t set oil the present
invention is characteri zed by comprising:
10a first liquid comprising a carboxyl
group-containing copolymer (A) that has
a structural unit derived from an
unsaturated carboxylic acid monomer (al)
and a structural unit derived from another
unsaturated compound monomer (a2)
copolgymnerizable with the unsaturated
carboxylic acid monomer (al) , 15 and
has a weight average molecular weight of
1,000 to 6,000 as measured with CPC,
and:          a second liquid comprising a
polyvalent metal compound (T) capable
of reacting with the carboxyl group of the
carboxyl group-containing copolymer (M)
, 20the said first liquid and/ore said
seoond liquid containing an antifouling
agent (C) .          The high-solid
two-package antifouii.ng paint may be
the one wiser e n the first liquid
con!.pr..ises the carboxyl
group-containing  13 copolymer (A) and
does nor. contain the polyvalent natal
compound (B), and             the second
liquid comprises the carboxyl
grnup---c.nnraining conolymer (A) and
the ipolyvaient metal compound (B) and
does not 5 contain water in a substantial
amount.          The high-solid
three-package antifouling paint set of the
present invention is characteri zed by
comprising:          a first liquid comprising
a carboxyl group-containing corolymer
(A) that has a structural unit derived from
an 10 unsaturated carboxylic acid
monomer (al) and a structural unit
derived from an other unsaturated
compound monomer (a2)
c000lymerizable with the unsaturated
carboxylic acid monomer (al), and has a
weight average molecular weight of
1,000 to 6,000 as measured with GPO,
a second liquid comprising a polyvalent
metal compound ) capable of reacting
with the carboxyl group of the carboxyl
group-containing copolymer (A), and 



a third liquid comprising at least one kind
of ingredient selected from a deroarning
agent, a viscosity modifier, a coating 20
film curing rate modifier, and a coating
film hardness modifier, at least one of the
said first liquid, the said second liquid,
and the said third liquid containing an
antifouling agent          The high-solid
three-package ens I fo-G ing paint may
'De the one wherein  19    the first 'liquid
comprises the carboxyl group-containing
copolymer (A) and does not contain the
polyvalent metal compound and the
secondquid comprises the carboxyl
group-contain. )rng copoLymer (A) and
the polyvalent metal compound (B) , and
does not contain water in a substantial
amount. EFFECTS OF ITE INVENTION
The high-solid anti fouling paint
composition relating to 10 the present
invention can provide an antifouling
coating- film that exhitnin_s excellent
antifouling performance and excellent
persistence thereof and has excellent
meohanicai strength as well as
suppresses environmental burden and
effects on human bodies.. In addition',
the antifouling coating film of the present
13 invention exhibits an excellent
antifouling performance and excellent
persistence thereof and has excellent
mechanical strwr)gifh.        By the method
of the present inventroli for forming a
coating film on a surface of a base
material, an anti foul. i)no) coating film 20
with excel lent antifouling performance,
excellent persistence of antifouling
performance and excellent mechan cal
strength can be formed.        The ant.i
fouling method for a base material of the
pr _sent inventIon can prevent fouling of
a surface of a base material,  20
inclaaang, as preferred ones, an
underwater structure, an outside board of
a ship, a fishing net, a fishing gear and
the like, over a long per:log of time By
using the high-solid multi-package
antifouling paint set     e high-solid
two-package antifouling paint set or the
high-solid three-package antifouling
pain.: set ) of the present invention; that
is, by coating a desired base mate-2 al
with mixture prepaRed by mixing the first
liquid and the second liquid and
optionally the other component (s) , there
can be formed an 10 antifouling coating
film that exhibits excellent antifouling
performance and excellent persistence
thereof and has excellent mechanical
strength as well as suppresses
environmental burden and effects on
human bodies. 15 20 FIG. FIG. FIG..
FIG. FIG. FIG. FIG. FIG I 2 3 I 5 6 7 P
BRIEF DESCRIPTION OF THE
DRAWINGS 5-1. 5-2. 5-3. S-I S-5.   S-6.
S-7,    is is is is is is is is 



the the the the the the the the IR IF IF IF
IF IF IF IF spectrum chart spectrum chart
spectrum chart spectrum chart spectrum
chart spectrum chart spectrum chart
spectrum chart. of copolymer of
copolymer of copolymer of copolymer of
copolymer of copolymer of copolymer of
PEA in Reference   Production Exampl e
21 FIG. 9 is the IF spectrum chart of
conolymer H-1. FIG. 10 is the TR
spectrum chart of copolymer 2-2. FIG.
71a the TB spectrvn chart of copolymer
F3. FIG. 12is the GPO, chromatogram of
copolymer 5-1. ETG, 13 is the GPO
chromatogram of copolymer 5-2. FIG. 14
is the GPO chromatogram of conolTymer
S-H. FIG. 15 is the. GPO chromatogram
of copolymer 51-1,. FIG. 16 is the GPO 



chromatogram cf copolymer 5-5. FIG.. 17
is the GPO chromatogram of copolymer
E-6. FIG. IS is the GPO chromabogram
of copolymer 3-7. FIG. 19 is the GPO
chromatogram of PEA in Reference
Production Example I.    FIG. 20 is the
GPO chromatogram ci copolymer H-1.
FIG. 21 is the GPO chromatogram of
copolymer 0-2. FIG. 22 is the GPO
chromatogram of copolymer 2-3.  BEST
MODE FOR CARRYING OCT 72E
INVENTION   Hereinafter, more detailed
explanation will be G yen on the
high-solid antifouling paiAlt composition,
the antifouling 20 coating film, the base
material with a coating film" the
antifouling base material., the method for
forming an antifouling coating film, the
antifouling method for a base material,
and the high-solid multi-package
(two-package or three-packageT
antifo,Jb.ng paint_ composition set,
which are all1E:keg to the 



22 present invention. :Hioh-solid
Antifouling Paint Comccsitinj         Inc
highusol id antifouling paint complisiti on
of the present invention contains a
specific carboxyl group-corbaining
5copolymer (A) (hereinafter, also called
"copolymer (A)"), polyvalent metal
compound (13) capable of reacting with
the carboxyl group of the copolymer (A),
and an ante fouling agent (0), and may
further contains another ingredient (a)
such as a defoaming agent and the like
as necessary. Firstly, each ingredient will
be explained. < (A) Carbolbyl
grouo-containing copolymer>         The
specific carboxyl group-containing
copolymer (A) used in the present
invention has a structural unit derived
from an unsaturated carboxylic acid
monomer (al) and a structural unit 15
derived from an other unsaturated
compound monomer (a2)
copolymerizable with the unsaturated
carboxylic acid monomer (al) , and has a
weight average molecular (weight of
1,000 to 6, 000 as measured with GPO.
As the unsaturated carboxylic acid
monomerl), any 20 publicly-known
monomer may be used, provided it is a
compound having a carboxyl croup (s)
and a polymerizable double bond,
including a monobasic acid and a
polybasic acid.         Specifically,
examples of _ha monobasic acid
(monocarboxylic acid) inch:de  (meth)
acrylic acid         a reaction product of
2-hydrokyethyl (meth) acrylate and an
acid anhydride, such as
2-(raeth)acryloylowyenhyl succinater
(meth) acrylovloxyethyl phthalate, 2-
(meth) actylayloxypropyi o hydrogen
tetrahydrophthalate, and
2-(meth)acryloylcxypropy1 hydrogen
hexahydre-phthalanne; and         a
monoester derived from a dibasic acid
anin ide, such as monomethyl itaconate,
nonoethyl citraconate, and
monoisopropyl maleane; 10and others.
In the present iriventic n,a diner, a trimer
or an oligorier of (meth) acrylic acid,
which is formed by Michael Addition of
(meth) acrylic acids, may be used as the
unsaturated carboxylic acid monomer
(al). 15Examples of the polybasic acid
include maleic acid, f.umaric acid,
itaconic acid, citratonic acid and the like
Examples of the other unsaturated
compound monomer (a2) condi
ymerizable with the unsaturated
carboxylic ac1dmonamer include an
alkyl(meth) acrviate such as methyl
;meth; acrylate and 20 ethyl
(meth)acrylate, and deriyanives thereof
(nor example, a hydroxyalkyl (meth)
acrylate, an alkoxyankyl (neth)acryl ate,
Cr alkylpolyoxyalkylene (meth) acrylate,
and a hydrogenpolycxyalkylene (meth)
aerylate); styrene and styrene
derivatives; a vinyl ester such as vinyl
acetate and vinyl  24 propionate;
(meth)acrylamide and derivatives thereof;
and (meth)amrylanitmile; and others. The
weight average molecular weight of the
cc vbdxyl GromProortaimngccgolymer
(A) is 1,000 to 6F000,preferably1"300
5co 5, 500 more preferably 1,500 to
5,000, and particularly preferably 1,500
to 2,500, as measured with CPC in terms
of polystyrene. When the weight average
molecular weighs. of the
carboxylgroup-contaimingconolymer (A)
iswithingheaboverange, an
environmentally friendly and excellent
antifouling paint 10 having a reduced
amount of organic solvent can be
obtained. The conditions for GPO
measurement are as follows: Apparatus:
HLC-61200P0 manufactured by Tosoh
Corp., Column: Super H2002v34000, 6
mm 1. D., 15 cm, manufactured by Pasch
Corp., 15Efuent: MAF, Flow rate: 0.500
miMmin, Detector: IF, and Column oven
temperature: 40C. Desirably, the
viscosity at 25C of a solution containing 



20 carbovyl group-containing copolyrner
(A) with a non-volatrio content of 50% by
weight. is 000 mPams or less, and
preferably 630 mPams or less; and the
viscosity at 25C of a solution containing
carboxyl group-containing copolymer (A)
with a non-volatile content of 70% by
weight is 20,000 plTas or less, and
preferably  28 10,000 mFa's or lessf the
viscosity of the solution with a
non-volatile content of 50% by weight is
800 mtP8ns or more, it tends to be
difficult to prepare an ant( fouling oaint
comoosition that has a volatile organic
compound content ( \IOC) of 400 5/8 or
:5 less and is coatable, and the
antifouling paint composition, even if
prepared, tends to have a poor
antifouling performance.          in order to
make the viscrizi ty of the solution of the
carboxyl group-containing copolymer (A)
with a non-volatile content of 808 by
weight not more than 20,000 mga  s and
to prepare 10 an coo:cable antifouling
paint comoosition with not more than 400
gil of VOC., it is desirable that the
carboxyl group-containing copolymer (A)
is produced using a radical
polymerization initiator in an amount of
10 parts by weight or more based on 100
parts by weight of the total amount of the
monomers:          As the radical
polymerization initiator, a convent( anal
Publicly-known initiator, such as an aza
compound, a peroxide and the like, may
be used. Examples of the azo compound
include 2,2' -azobi sisobutyzonitrile, 2,2'
-azobis (2-methylbutyronitr3, 202, 2 ' -a
zobis (2,4-ciimethylvaleronitrile) and the
like. Examples of the peroxide include
benzoylperoxide, tert-butylperoxy
acetate, zertroutylperoxy octoate,
cumene hydroperoxi de, teit-iontyl
peroxide., tert-butylperoxy benzoate,
tert-butyiperoxy 2-ethylhexanoate,
tert-butylperoxy isopropyl  26 carbonate,
tert-butyl hydroperoxide,tlfate (potassium
salt or ennui urn salt) and the like.
The radical polymerization initiator may
be added to a reaction vesseh either as a
homoperous dispersion in a monomer
mixture or separately from the monomer
mixture on production. If necessary, the
radical polymerization initiator may be
used as a solution or slurry Method for
Producina carboxyl group-containing
Copolymer (A)         The carboxyl
group-containing copolymer (P) can he
produced by solution polymerization
method. As a solvent for the solution
polymerization, an approprj ate solvent
that can dissolve or dhsperse the
carboxyl group-containing copolymer (Al
may be used. Either water or an organic
sol-vent may be used; however, it is 15
desirable to use a versatile organic
solvent_ for paints, considering drying
property of the paint composition.
Examples of the versatile solvent for
Paint include an aiiphetic solvent such as
turpene; an aromatic solvent such as
toluene and xylere; an alcoholic solvent
such as isopropyl alcohol, 20 n-butyl
alcohol, and iscbutyl alcohol; an ester
solvent such as ethyl acetate and butyl
acetate: a ketone solvent such as methyl
ethyl ketone, methyl isobutyl ketone, and
methyl amyl ketone; an ether or ether
ester solvent such as ethylene glycol
monomethyl ether, ethylene glycol
monobutyl ether, propylene glycol  27
monomethyl ether, end propylene glycol
mcnomethyl ether acetate; and others.
These solvents may be asod alone or in
combination of two or more. Those
solvents may he used in an arbitrary ratio
with respect to the monomer mixture, and
may be added during or after reaction as
appropriate. In order to obtain the
carboxyl, group-containing copolymer (A)
haying a lower molecular weight,
polymerization is carried out in a large
amount of solvent, and after that
unnecessary solvent may be distilled off
as necessary. 10In terms of easiness in
polymerization and simolicity in using for
the paint composition, the carboxyl
group-containing copolymer (A) is
preferably produced by radical solution
polymerization method in a solvent, and
in production it is desirable that a radical
polymerization initiator, 1.3 used in an lb
amount of 10 parts by weight or more,
and preferably 20 to 10 parts by-weight
based on 100 parts by weight of the total
amount of the raw monomers (not
including the weight of the radical
polymerization initlator itself.). For the
reaction, one may use a publicly-known
molecular 20 weight modifier including a
chain--transferring agent such as an
alkylmercaptan, a polymerization modfer
such as ob-metnylscyrene and
ob-methylstyrene dinner
(2,1-dirinenyl-4-methyl--1-pentene) and
the like, as necessary. The reaction
temperature is prelerah:y 50"C to 250C,
and  28 more oreferably 80C to 200C.
the reaction may be carried out at a high
temperature unde pcsi nt,ve pressure so
as to obtain the carboxyl
group-containing, copoly.Ter (A) with a
lower molecular weight. 3In view of water
resistance and a long-term antifouling
Performance of a coating film formed
from the paint composition of the present
invention, in the ca.:2'002y.,
group-containing copal yrner (A) (1005
by weight), the content of the structural
unit derived from the unsaturated
carboxylic acid monomer (al) is 



10 preferably Ito 50% by weight, more
preferably 10 to 40% by weight, and
particularly preferably 13 to 35% by
weight; while the content of the structural
unit derived from an other unsaturated
compound monomer (a2) is preferably 95
to 505 by weight, more preferably 90 to
60% by weight, and particularly
preferably 83 to 65% by 1weight. <(E)
Polyvalent Metal Compound>  The
polyvalent metal compound (B) reacts
with the carboxyl group of the carboxyl
group-containing cgpo; ymer (A), and
functions as a curing agent.         In the
reaction between the carboxyl group
containing copolymer (A) and the
polyvalent metal compound (A) , a metal
salt crossJ inking structure ;for example,
-000 -( (:).00-1 will be formed from -005
group, which is a croup- generated by
elimination  of a hydrogen ion from the
carboxyl group of the carboxyl
group-containlng copolymer (A), and the
polyvalent metal ion aff- (x represents the
valency of metal element F)(         In
some cascs, the react ion between the
polyvalent metal compound (3) and the
carboxyl croum-ccntaining copolymer (A)
(carboxyl group therein) can be
recognized, for example, by the change
in color of the solution before and afte.r
the polyvalent metal compound (3) is
mixed with the solution of the copolymer
(A) ( In some cases, the progress of
reaction can be confirmed 10 by
comparing the IR spectra of the
copolymer (A) before and after mixing,
that LS, by decrease in the absorption
band assignable to MPH stretching of
carboxyl group in 3,000 to 3,500 cril after
mixing, by decrease in the absorption
band assignable to 0-0 stretching of
carboxyl group around 1700 cnil after
mixing, or by la increase in the
absorption band assignable to 0=0
stretching of metal carboxylate armund
1600 cm' after mixing. Further, in some
cases, the progress of reaction can be
confirmed by viscosity increase of the
solution of the copolymer (A) with time
after miffing. 20Examples of the
Polyvalent metal include copper,
magnesium, calcium, germanium,
aluminum, cobalt, iron, titaana,mn, and
the Like. Among them, zinc, copper,
germanium, magnesium, calcium, cobalt,
and aluminum are Preferred. Copper and
zinc are oreferred.  30       Examples of
the pnlyvalert metal compound (E)
include oxides, hydrcides, halides,
inorganic acid salts such as caibonwnes
and sulfates, and organic amid salts such
as aceMateis and salicylates of the
aforementioned metals. Oxides,
hydroxides, carbonates, and organic acid
salts are preferred, and oxides and
hydroxides are more preferred. The
polyvalent metal comno(B) is preferably
an oxide of at least one kind of
polyvalent. metal selected from the group
consisting of zinc, copper, germanium,
magnesium, calcium, and 10 cobalt,
more preferably zinc oxide and/or cupric
oxide, and particularly preferably zinc
oxide.         Zinc oxide with a various
particle size may be used. Fine
particulate zinc oxide such as activated
zinc white and the like is preferably used
because of advantages including that the
15 reaction between the carboxyl group
of the carboxyl group-containing
copolymer (A) and zinc oxide is more
promoted than a case with coarse zinc
oxide, whereby the hardness of ccanimq
fi Ir increases in a shorter time and the
coating film develops damage resistance
in an earlier stage. 20In the antifouling
paiht composition of the present
invention, the content of the polyvalent
metal compound :B) is preferably 1 to
500 parrs by weight, and more preferably
5 to 400 parts by weight based on 100
parrs by weight of the carboxyl
group-conowining copolymer (A) .  31
The content of the polyvalent metal
cormound (B) is en] to SOO moles, and
preferably 0.5 to 400 moles oer mole of
carboxyl group of the u.arbOxy.L
group-containing copolymer e(C)
Antifouling Agent> The antifouling paint
composition of the presentention ins an
antifouling agent (C), In the antifouling
paint composition of the present
Invention, it is desirable that the
anaiicn)Mng agent (C) is used 10 in an
amount of 1 to 500 parts by weight, and
preferably 5 to 400 narts by weight based
on 100 parts by weight of the carboxyl
group-containing copolymer (A)
The antifouling agent (C) is not
particularly limited and may be either an
organic or inorganic antifouling agent
There 15 may be used         cuprous
oxide, copper powder, cuprous
thiocyanate (copper rhodanate); zinc
sulfide (c2); and an organic antifouling
agent (c3i including a metal 20 pyrithiene
such as copper pyre hione, zinc
eyrithione and eta like;
eetramethylthiuram disulfide; a
carbamate antifouling agent such as zinc
dlineehyldMtheocarbamate and the like;
2,4,5,6-tetrachicroisophthalonitri'e,
N,N-dimathyldichloreehenylpea,  32 4,
5-dichi oro-2-n-octyl-4-isothiazolin-3-one,
2,4, 6 -irichlorophenylmaLeimide , and an
ami ne-o complex such as
pyridine-triphenylborane and
4-isfpropylpyridine-diphenylmethylborane
and the I ke. 



5  The antifouling agent (2) is preferably
at least one kind cr copper compound
(01) selected from the group consisting of
cuprous oxide, copper thiocyanate, and
copper pyri thi one, in view of antifouling
effect on a wide range of orgsnisms. In
order to reinforce the antifouling
performance of the copper compound (c]
) 10 it is preferred to use at least one kind
of organic antifouling agent (c3; selected
from the group consisting of zinc
pyrithione, pyridine-triphenylborane
complex,
4-tsopropylpyridine-diphienymethylborari
e complex, and 4, 5-d.i
chloro-2-n-octy1-4-isothiazol in-3-oe
together with the 15 copper compound
(cl) In view of being heavy metal-free
antifagents containing no copper
compounds, preferred is at least one kind
of organic antifouling agent (c3) selected
from the group consisting of zinc
pyrithione, pyridine-trichenylborane
complex, 20
4-isoprooylpyridine-diphenylmethylboran
e, and 4,
5-dichloro-2-n-octy1-4-teochiazulin-3-one
.          In the high-solid antifouling paint
composition of the present invention, one
kind of antifouling agent may be used
alone as the antifouling agent (C) , but it
is preferred that a plural  33 kinds of
antifoulinc agents be ps d in a specific
combInation. The preferred specific
combPnaticns include followings         (3)
a combination of zinc pycifhione, and
pyridine-friphenyhoorane complex Of
4-isopropylpyridine-dipheny1methylboran
e complex; (ii) a combihation of zinc
pyrithione and 4,5-dichloro 2
nucchyl-4-isothiazolin-2-one;               a
combination of a copper compound (c])
and at leasp one
kindoforganicantifoulingagent (c3)
selected from the group consisting of
copper pyriphione, zinc pyrithione,
pyridine-triphenylbcbane complex,
4-isopropylpyridine-diphenylmothylnoran
e complex, and
4,5-dichloro-2-n-octy1-4-isothiazolin-3-on
e;                   (i.17) a combinapion of
cuprous oxide, and copperWvrithione 13
or zinc pyriphione;         (v) a combination
of cuprous oxide, copper pyrithione or
zinc pyrithione, and
4,5-dich1oro-2-nhooty1-4-isothiazclin
3-one; and         (vi) a combination of zinc
sulfide (of) and at least one 20kind of
organic antifouling agent (o3) selected
from the group consisting on copper
pyrithiche, zinc pyrithfore,
pyridine-triphenylborane complex,
4-isooropylpyfddine-diphenylmethvlboran
e complex, and
4,5-dich1orc-2-n-ooty1-4-iwothiazolin-3-o
ne  341 in combinationzinc pyrithione is
preferably used as the organic antifouling
agent ;c1i)  and it is also preferred to use
zinc pyrithione in combination with
pyridine-triohenylhorane complex or
4-isopropylpyridine-diphenylmethylboran
e complex; 5 and to use zinc pyrithicne in
combination with 4, 5di
chloro-2-n-ooty1-4-isothi a zol in-3-one .
In these specific cabinetIons, the
combinations containing no cuprous
oxide result in reduction of environmental
burden and in good appearance of the
antifouling coating film, which is coated
10 on a ship and contacts with water
surface, without discoloration caused by
alternation of cuprous oxide into basic
copper carbonate.         The
combinations containing cuprous oxide
result in good antifouling performance of
the antifouling coating film in various 13
sea areas because cuprous oxide is
effective in stable antifouling
performance. < (C) Additive> The
high-solid ag Paint compositionthe
present 20  'nvertion may further contain
at least one hind of additive (0) selected
from the groin) consisting of water (dl),
an acetcacetyi ;0390303200-)
croup-containing compound (d2l , an
aikoxysi lane compound or a derivative
thereof (d3), a dispersant (d4), an
anti-sagging agent (c15) , a plasticizer )
an extender plament  35 (dl) (except the
polyvalent metal compound)), a color
pigment (d8), and a dehydrating agent
(d9).        When the high-solid antifouling
paint composition of tams present
invention l.a of multi-package type, the
additive (D) may be blended in 9 first
liquid, a second liquid, a third liquid, or
two or more of these liquids unless
otherwise noted, (di) Water When the
high-solid antifouling paint composition of
the 10 present invention contains water
(dl), the reaction between the carbonyl
group-containing copolymer (A) and the
polyvalent metal compound (E) is
promoted, whereby the hardness of
coating film can increase in a short time
and the coating film attaha damage
resistance in the early stage. 15The
reamtion between the carboxyl
group-containing 



copolymer (A) and the polyvalent metal
compound (B) is also
promotedbymoisturein surroundings
oftheplanewherethe coating film is
applied (that is, moisture in the air or the
like). Nevertheless,a(dl) is intentionally
blended in the 20 high-solidant DA q
paint composition of the :present
invention, it is desirable that water (na) is
bended in an amount of 0.01 to 10% by
weight, and preferably 0.02 to act by
weight, in 100% by weight of the
high-solid antifouling paint composition of
the present invention (exciudin solvent
(E) described later),  considering phomoti
na effect or the reaction, ease in mixing
the ingredients, drying property and
water resistance of the coating film, and
the like. 5(d2) PEcetoacetyl
Group-containing Compound Examples
of the acetoacetyl group-containing
compc2/ Mc: ode acetylacetone,
acetoacetyl etbyl methacrylate and the
like. When the acetpacetyl
group-containing compound (d2) is 10
blended in the high-solid antifouling paint
composition of the nresent Invention, the
acetoacetyl group-containing compound
(d2) works as a chelating agent to the
polyvalenx metal compound (3) .
Consequently, viscosity of the ant.lfoc)ing
paint composition is lowered and rapid
progress of the reaction between the
carboxYl coup-containing copolymer (A)
and the polyvalent metal compound (D)
which is caused by blending of water (dl),
is suppressed. As a result, the pot life of
the paint composition of the present
invention can be extended. Considering
the effect of extending pot life a:xi proper
adjustment of the drying ability 20 of the
coating film, the acetoa eery' group
containing compound (d2) is preferably
blended in an amount of 0.01 to 10% by
weight in 100b5 by weight of the
hiph-solid antifouling pain: opmposf tfnn
of the present invention (excluding
solvent (E) described later) .  (d3)
Alkoxysilane Compound         Examples
of the alkoxysilane comoeund (d3)
include methyl silicate, ethyl silicate,
hydrolytic condensates thereof and the
like. the alkcxysalane (d3) is blended in
the hiqolid antifouling paint composition
of the present invention, the coating film
can attain damage resistance in an early
stage. Considering the promotion effect
on the reaction, preventive effect on ease
in mixing the Ingredients, and drying IC
ability and water resistance of the coating
film, it is desirable that the alkoxy silicate
(d3) is blended in an amount of 0.01 to
10% by weight, and preferably 0.02 to
5% by weight, in 100% by weight of the
high-solid antifouling paint composition of
the present invention (excluding solvent
(E) described later). (di)  Dispersant
Examples of the dispersant (d4) to be
used include a coal-based resin,
apetrkfleum resin, a terpene resin,
avinyletiter (co)polymer, a ndeth)acryrate
ester (co)polymer, and a mcnocarboxylic
acid compound having a molecular
weight of 3,000 or less (except
copolymer A.) described abckfe).
Specifically, one may use as a
coal-based resins, coumerone c_sin and
the like; as a petroleum resin, Cg-, Cs-,
styr,,  38 dicyclopentadiene- resins, and
their hydrogenated products, kesone
resLn, polyester resin, acrylic resifn,
aldehyde resin, vinyl chloride resin,
polyalkylyinyi ether resin, chlorinated
polyolefin resin and the like:         as a
ternene resin, polyterpene resin,
terpene-phencl resin and the lIke;         as
a polyvinyl ether copolymer, polyvinyl
ethyl ether, a
commercialproducttherepfsachas"butonal
" (TanufacturedbyRASY Japan Ltd.), and
the like; 10as a (meth)acrylaeeester
(co)polymer,pely(ethylacryiate), octyl
methaorylatelmethyl acrylahe copolymer,
and the like; and         as a
monocarboxylic acid compound having a
molecular weight of 3,0.00 or less, rosin
and derivatives thereof, publicly-known
monocarboxylic acids such as
naphthenic acid, versatic acid, 15
isononanic acid and the like, the
carboxylic acid compound described in
Japanese patent Laid-open Publication
No. 2005-17934E, and the like.        The
monocarboxylic acid compound having a
molecular weight of 3,000 or less, such
as resin and derivatives thereof, possibly
20 forms a salt with the polyvalentmeeal
contained .n ehepolyvalene metal
compound (3) in the high-solid paint
composition of the present invention or in
she antifouling coating film. When she
dispersant (d4) is used, in the high-solid
antifouling paint composition of the
prhsent invention or, when  39 the
composition is a multi-oaoicaoe type, in
the first ilpuid, the second bout d, and the
third liquid optionally used, and the like
used for preparing the multisoacIsae type
composition, the solvenleinsclmble
ingredients are homogeneously
dispersed to prepare a paste -form
composition containing the
solvent-insolmble components and the
solvent. In addition, the dispersant (d4)
can prevent coagulation of the solvent
insoluble ingredients on storage of the
first, second, and third liquids. Further,
when the high-solid multi-package
antifouling paint 10 composition of the
present invention is orepared by mixing
the first, second, and optionally third
liauids and others, the solvent-insoluble
ja-igredients are easily dispersed
homogeneously in the composition. It is
desirable that the dispersant (d4) is
blended in an 45 amount of 0.01 to 60%
by weight, and preferably 0.1 to 40%
byweight, in 1004'4 by weight of the
high-solid antifouling paint composition of
the present invent) on (excluding solvent
(E) described later). (d5) Anti-Sagoina
Agent  20Examples of the anti-sagging
agent 05) include a salt such as an
amine salt of Al, Ca, or Zn derived from
organic clay, a stearate salt, a lecitin salt,
and an a.: kylsulfonate, polyethylene
wax, amide wax, hydrogenated castor oil
wax, polyamide wax, a mixture of
hydrogenated cestor oil wax and
polyamide wax,  



40 synthetic silica fine powder,
polyethylene oxide wax, and the like.
Preferred are poi yerni de wax,
polyethylene oxide wax, and an extender
pigment such as syntherics.i 13%a fine
powder, Examples of commercial
products include "Dispa ail on 4200-20"
and 'Di spa rlor 5 A630-20X"
(manufactured by Kusumoto Chemicals
Ltd. ), "ASAT-2501" (manufactured by
Itch Oil Chemical s Co., Ltd.), and others.
The high-solid antltoufing paint
composition of the present invention
preferably contains the anti-sag-53nd
agent (d5) from the viewpoint of that
precipitation of solvent-insoluble 10
ingredients tan be prevented, and the
strength of coating lihn and the
anti-sagging property on coating can be
adjusted. It is desirable that the
anti-sagging agent WO 3s3 contained in
an amount of 0.01 to 30% by weight, and
preferably 0.1 to 10% by weight, 3r,
100% by weight of the high-solid
15antifouling paint composition of the
present i.nvertion (excluding solvent (2)
described Later) . (d6) Plastic The
plasticizer (d6) includes TOPcresyl
phosphate), 20 a chlorinated paraffin,
polyvinyl ethyl ether, a &Lai kyl phthalate,
and the like. Among them, a chlorinated
Paraffin and a dialkyl Phthalate are
prefer-red. These plamt3c3 zers may be
used alone or in combination of two or
more. The high--solid antifouling paint
composition of the present_  Invention
preferably contains the plasticizer (d5)
from the view ooint of the coating film
(antifouling coating,1m) formed from the
antifouling pain:, composition exibits
improved crack resistance. The
chlorinated paraffin (chi oroparaf fin) may
be either       ight-ohain OS branched,
and may be either liquid on so2 id
(powder) at room temperature. Suitably
used chlorinated paraffins each has, an
average of, generally, 3 to 30, and
preferably, 10 to 26 carbon atoms; a
number average molecular 10 weight of,
generally, 200 to 1,200, preferably, 300
to 1,100; a viscosity of, general 1 y, 1
poise or more, preferably, 1.2 poise or
more at 25C; and a specific gravity of
1.03 to 1.60, preferably,    10 70 1.70 at
25C. By using the chlorinated paraffin
having the above number of carbon
atoms, the resulting antifouling paint 15
composition can form a coating firm less
suffering from cracking and peeling off.
When the number of carbon atoms in the
chlorinated paraffin is loss than 8, the
preventive effect against cracking may be
insufficient. When the number of carbon
atoms exceeds 30, the resulting coating
film surface may have poor 20 wearing
property (renewability) and hence a poor
ambi fouling performance. The
chlorination ratio (chlorine content) -of
the cblorin,ated paraffin is g.enerally 33%
to ViAu and preferably. 35% to 655 from
the viewpoint of that the resulting
antifouling paint composition can form a
coating film less suffering from cracking
42 and peeling off. Examples of such a
chlorinated paraffin include "Toyoparax
152' and "Thyonarax A-70"
(manufactured by Tosch Corp. ) and the
like.          It is des) rahie that the
olesaicizer (6'6) is contained in an
amount of 0.03 to 30% by weight, and
preferably 3.1 to 10% by weight, in 1001)
by weight of the high-solid antifouling
paint composition of the present
invention (excluding solvent (E)
described later) (d7) Extender oiumeno
The extender pigment (d7) includes talc,
calcium carbonate, barium sulfate, mica,
and the like.         The high-solid
antifouling :paint composition of the
present invention preferably contains the
extender pigment (d7), in terms 15 of the
cost-reduction of the resulting paint,
improvement in strength of the coating
film, improvement in the anti-sagoing
property, and the like, and further the
degree of wearing of the coating film can
be adjusted by selecting the kind of
extender pigment. 20It is desirable that
the extender pigment ;d7) is contained in
an amount of O. 0)) to 80% by weight,
and preferably 0.1 to 60% by weight, in
100% by weight of the high-solid anti
foulin; paint comuosition of the present-
invention (excluding solvent (E)
described later) .  (dri) Color Pigment
The colon oigmene (d8) Includes .irnn
oxide red, titan an organic color pigment,
and the like.         The high-solid
antifoulirig paint composition of the
present nnvention preferably contains the
color pigment (dB) from the viewpoint of
that the hue of antifouling coating film
obtained from the composition can be
modified arbitrarily. It is desired that the
color pigment (dB) im contained in 10 an
amount of 0.01 to 8095 by weight, and
preferably OS to 60% by weight, in 100%
by weight of I. he high-solid antifouling
paint comnosit5ion of the present
invention (excluding solvent (E)
described later). 15(d9)  Dehydrating
Agent          The dehydrating agent (d9)
Includes anhydrous gypsum, burnt
gypsum, synthetic zeolite, an orthoester
such as methyl orthoformater and the
like. The high-solid antifouling paint
composition of the cwesent 



20 invention preferably contains the
dehydrating agent (dB) from
the-viewpoint of that the antifouling
coating film of The present invention
attains improved physical properties and
adhesion to a base material. Desirably,
the dehydrating agent (d9) is contained in
an  Lie amount of 0.01 to 10% by weight,
and preferably 0.1 to 5% by weight, An
T00% by weiuht of the higP-sol id ant
fouling paint composition of the nreent
invention (excluding solvent (5) described
later) . <UE) Solvent>         As the solvent
(E) than can be conta5red in the
high-solid antifouling paint composition of
the present Anvent5nan, conventional
publtoly-knokm solvents with, a wide
variety of boiling point may he used.
Examples of the solvent (E) inclnde 10
an aliphatic solvent such as plarpene and
the lb. an aromatic solvent such as
toluene, xylene and the like; an alcoholic
solvent such as isopropyl alcohol, n-butyl
alcohol, Lsohutyl alcohol and the like; an
ester solvent such as ethyl acetate, butyl
acetate and the like; a ketone solvent
such as methyl ethyl ketone, methyl 15
isoloutyl ketone, methyl amyl ketone and
the like; an ether or ether-ester solvent
such as ethylene olycol monomethyl
ether, ethylene glycol monoCutyl ether,
propylene glycol monomethyl ether, and
propylene glycol monomethyl ether
acetate, and the like. Preferred solvents
include xylene, 1-butanol, and propylene
20 glycol monomethyl ether. These
soivents may he used alone or in
comttnatinn of two or more.        The
high-solid antUfouling paint composition
of the present invention has a low
viscosity even with a low solvent content
It is desirable that the high-solid
antifouling paint composition  45 of the
present invention contains the solvent (E)
in an amount of 1 To 45% by weight, and
oreferably 5 to 35% by weight (the weight
of the high.- solid antifouling paint
composition, being given as 100% by
we5ohn.) In the case where
theantifouling paint composition of the
present invention is of multi-package,
desirably, the amount of solvent(51) in
the first quid is 10 to 454, by weight and
preferably 11 to 40% by weight (the
weight of the first liquid being given as
1004 by weight) and 10  desirably, the
amount of solvent (E) in the second liquid
is 1 to 45% by weight and preferably 5 to
33c,. by weight (the weight of the second
liquid being given as 100% by weight).
[High-solid Antifouling Paint
Composition]  15The high-solid
antifouling paint composition oche
present ention has a small value of
volatile organic compound content
WOO). The value is preferably 400 g/L or
less, and more preferably 100 g/L to 350
g/L. These values of VDT are the values
measured under the conditions described
in Examples. 20Therefore, use of the
high-solid antifouling, paint composition
of the present invention can reduce
environmental burden and effect on
human bodies         The high-solid anti
fouling paint comnosition of the present
inverVier, contains the antifouling agent
(0) and is preferably  46 a h( gh-solid
multi-comeonent antifouling (or that
comprises a first liquid containing the
copolymer (A) End a second linuid
containing the nolyvalent metal
compound (13d onally further comprises
another component (s) .         As the
high-solid multi-package antifouling paint
composition, particularly preferred is a
high-solid two-package antifouling paint
composition, which contains a  irstdui d
containing the copolymer (A) and a
second liquid containing the polyvalent
metal compound (5)Also, preferred is a
high-solid 10 three-package antifouling
paint composition, which further
comprises a third liquid containing at
least one kind of ingredient selected from
a defoaming agent, a viscosity modifier, a
coating film curing rate modifier, and a
coating film hardness modifier. In the
high-solid two-package antifouling paint
composition, 15 preferably, at least one
of the first liquid and the second liquid
contains the antifouling agent (C) The
high-solid mul ti-nackage antifouling paint
coIrposition, including the two-package
and the three-package types as
representat( yes, may be the one
wherein the first liquid contains 20 the
carboxyl group-containing copolymer (A)
and does not contain the polyvalent
metal compound (B), the second liquid
contains the carboxyl group-containing
copolymer (A) and the polyvalent metal
compound (B) and does not contain
water in a substantial amount, and at
least one of the first I( quid and the
second liquid contains  47 the antifouling
agent (C). In this case, it is Preferred that
e second liquid contain the carboxyl
group-containing copolymer (A) in an
amount of 1 to 30% by weight of the total
amount (100% by weight) of the carboxyl
groupoo.ontaini -opolymer (A) in the
hioh-solid antifouling paint composition.
Here, "water in a substantial, amount"
means sufficient amount of water for
promoting the reacti 00, between the
carboxyl group-coniainino copolymer (A)
and the DOI yvalent metal compound (B)
(for example, an amount required for
increasing the reaction rate by 5% or
more). Even 10 though the second liquid
contains the carboxyl group-containing
copol ymer (A) and the polyvalent metal
compound (TB), when water is not
contained therein in a substantial
amount, the second liquid keeps a low
viscosity over a long time (for example,
three months) and does not impair
coating workability. 



15As generally known, a "multi-package
antifcuiing paint" is an antifouling paint
that is used after a plurality of liquids are
mixed just before coating. Similarly, a
"two-compartment antifouling paint" is an
antif pin ing paint that is used after two
liquids are mixed just before coagting,
and a "three-package 20 antifouling
oaint" is an antitoul ing paint that is used
after three liquids are mixed just before
coating.         The high-solid antifouling
paint oomposa Lion of the present
invention is preferably a hioh-sol id
multi-package, such as a two-package or
three-package, antifouling paint
composition  4 H. which comprises the
foltowinc first and second liquids, and
optionally further- comprises a third liquid
and others The high-solid multi-package
antifouling paint composition of the
present invention is excellent in stcrace
stability, and the 5 antifouling coating film
obtained from this composition has an
excellent and persistent antifouling
performance and excellent mechanical
strength. <First liquid> 10The first llqui.d
contains the carboxyl group-containtng
copolymer (A) and a solvent, and may
further contain the antifouling agent (C),
the additive. (p), and others.        The first
liquid can be prepared by mixing the
carboxyl group-containing copolymer
(A)and the other ingredients required, IS
in a usual manner. <Second Liquid>  The
second liquid contains the polyvaienc (B)
and a solvent, and may further contain
the antifouling agent 20  (C), the additive
(0), and others. In a high-solid
two-package antifouling paint
composition, at least one of the first liquid
and the second liquid contains the
antifouling agent (C). The second liquid
may further contain the carboxyl  49 305
by weight of the total amount (100% by
weight) of the carbo group-containing
copolymer (I) in the antifouling paint
composition of the present invention.
The second liquid can be prepared by
mixing the polyvalenL. 5 metal compound
(3) and the other ingredients reauired, in
a usual manner, <T rd Liquid>           The
third liquid contains the rentifouJing
agent (C), the additive (0), a defoaming
agent, a viscosity modifier, a coating film
curing rate modifier, a coating film
hardness modifier, and others. Similarly
to the first liquid and the second liquid,
the third liquid contains a solvent.
Examples of the defoaming agent include
a silicone-based, oxyalkylene-based, or
mineral-based defoaming agent and the
like. For example, "Flowlen AC-300"
;Kyoeisha Chemical Co., Ltd.), "0YK-088,
3T1<-005, Brii-P104" (3Y.K-Chemie
GmloP., Germany), "0iepsilon
OX-70"(K.usumsto Chemicals Ltd.), or
the like may he LI see.         As the
viscosity modifier, the acetoacetyl
group-oomtaining compound (di) , the
anti-sagging agent (d;) or the like may be
used.         As the coating film carin-g
rate modifier, water (d1), the
acetoacetyl-group containing conniound
(0:2) or the-like may be used  SO
As the coating film hardness modifier,the
plasticiz- ( G) or the 11.1ke rsav be used.
(Method for Producinnd Antifoulino
ParComposiriorl            In the case where
the high-solid antifouling paint
comoosition of the present invention is of
one-package type, the composition can
be produced by stirring and mixing (or
other manioulations) the above
ingredients. On coating, a component (s)
in a form other than solution, such as
powder and the like, may 10 be further
mixed with stirring (or doing other
manipulations) with the composition. In
the case where the high-solid antifouling
paint composition of the present
invention is a high-solid multi-package
antif nal ing paint composition, including
a two-package or 15 three-package type
as representatives, the composition can
be produced by mixing with stirring (or
other manipulations) the first liquid and
the second liquid, and farther, es
necessary, other I jou:ids such as the
third liquid, each of these liquids being
nrepared in advance. At this time, a
component (s) in a form other 20 than
solution, such as powder and the like,
may be Oncher mixed with stirring (or
doing other manipulations).          On the
mixing with stirring or on the preparation,
one may use, as appropriate, a
conventional publicly-Xnown
mixing/stirring apparatus such as a
high-speed disper, a sand  grinding mill,
a basket mall, a ball mill, a three-roll
mixer, a Ross river, a planetary mixer, a
Shinagawa mixer and the tA Re..
[Antifouling Coating film, Base Aaterial
with Coating y Film, and 5 Otnersj
The antifouling coating film relating to the
present invention. is formed by curing the
above hich-solid antifouling paint
combosfflon. 



The base mere ..ci ,,H.1- a coating film of
the present 10 invention is characterized
in that the surface of the base material is
coated with a coating film formed by
curing the above high-solid antifouling
paint composition. The antifouling base
material relating to the present ention is
characterized in that the surface of the
base material 15 that contacts with
seawater or freshwater is coated with a
coating film formed by curing the above
high-solid antifouling paint composition.
In the anti fouling base material of the
ftcesent invention, the base material,
which wrivs as a base, is Preferably any
of 20 anater structure, an outside board
of a ship, a fishing net and A. fishing gear
.         The method for forming a coating
film on a surface cf a base material of the
present invention it characterized by
comprising coating or impregnating the
surface of the base material with the  52
high-solid anti forting paint_ composition,
followed by curing the compnsition to
form the costing film.          The
antiforainq merhod for a base material of
the present invention is characterized by
combrising coating or iragregnatrng 5 the
surface of the base material with the
high-solid antifouling paint composition,
followed by curing the composition to
form an antifouling coating film.          In
the present invention, the base material
to which the antifouling method is applied
is preferabi y any of an underwater
10structure, an outside board of a ship, a
fishing net, and a fishing gear.
Explaining in detail, when the high-solid
antifouling paint comosition of the
present invention is aptl etrl on the
surfaces of various formed bodies
including underwater structures such as
water inlet and outlet at thermal and
atomic power stations, coastal roads,
submarine tunnels, coastal facilities,
sludge spread prevention films for
various ocean civil engineering works
such as canals and channels, ships,
fishing materials (for example, ropes,
fishing nets, fishing gears, floats, and
buoys) and the 20 like,i n accordance
with a usual method, once or a plurality
of times, there can be urovided ships,
underwater structures or others coated
with the antifouling coating film that has
an excellent antifouling performance, car
susteuratahly release the antifouling
agent over a long period of time, has an
appropriate  flexibility even when thickly
painted,and is exc resis          That is, the
antifouliuc coating film, which is formed
by application and curing of such a hi
ph-solid antifouling paint 5 composition of
the present invention on surfaces of
various formed bodies, has an excellent
antifouling performance, for example,
persistently preventing attachment of
aquatic organisms such as sea lettuce,
barnacle, green string lettuce, sem:wile,
oyster and cheilostomata for a long time.
10In particular, even when shin's and
others are made of a material such as
FRP, steel, wood, aluminum alloy and
the like, the high-solid antifouling paint
compes ti on adheres well on the surface
of these materials. In the case of a steel
vessel or an aluminum vessel, the
hlgh-sol id antifouling paint composition
of the present invention is applied to the
base material surface precoated with a
primer, an anticorrosion paint, and
optionally a hinder paint. In addition, the
high-solid antifoud ng paint composition
may be overpainted on the surface of an
existing antifouling coating film.
20Furthermore, for example, when the;d
antifouling paint composition is applied to
a surface of a submerged structure in the
sea, attachment of marine organisms can
be prevented, and therefore the function
of the structure can be maintained over a
moo period of time. When the
hech-soCid antifouling paint  54
composition is applied to fishing nets,
clogging of the n the fishing nets can be
prevented. Furthermore, the possibility or
environmental pollution is low, The
high-solid antifouling paint composition of
the present 5 invention may be directly
applied to fishing nets or may be applied
to surfaces of ships, underwaler
structures or the like precoated with an
undercoat such as an ansficorrosAme
orient, a primer or the like. In addition,
the high-solid antifouling paint
composition of the present inventionnybe
overpainhed for repairs on surfaces 10 of
ships, particularly FRP vessels,
underwater structures or the
likethathavebeenalreadycoatedwith a
conventional antifouling paint or with the
high-solid antifouling paint composition of
the Present invention. The thickness
oftheantifouling coating film formed on
the surface of the ship or the underwater
structure in this manner is, not
specifically limited to, for example,
approximately 30 7-0 250 am/time.
The antifouling coating film or the coating
film on water-contacting surfaces of ships
or underwater structures of the presenr
invention obtained in the
above-described manner is 20 formed
from the above-described high-solid
antifouling pain: composition and exhibits
an excellent long-term antifouling
performance against a wide variety of
organisms that attach to ships and
underwater structures with less possibility
of environmental pollution  55
According to the present invention, there
can be provided ao 'd antifouling paint_
composifjor, with less environments I
burden, exhibiting an excellent anti
fouling oerfornance, capable of fozmino
an antitou]ing coating film that 5 is worn
uniformly at a constant rate over a long
period of time, maintaining the excellent
antifouling performance over a long
perfod of time, and is suitably used for
ocean vessels. lnere can he also
provided such an antifouling coating film;
ships, submerged structures, fisting
implements or fishing nets coated 10 with
said antifouling coating film. 



[nigh-solid Multi-package Antifouling
Faint Set]        The high-solid
multi-package antifouling paint set of the
present invention has a first container
keeping the first liquid, which contains
the carboxyl group-containing copolymer
(A) as an essential ingredient,
asecondcontainerkeepingthesecondliquid
, which contains the polyvalent metal
compound (3) as an essential ingredient,
and optionally a third container keeping
the third liquid. The liquids each kept in
each container, at least the 20 first liquid
and the second liquid, are separately
stored Of transported until just before
use.       By using the high-solid
multi-package antifouling paint set,
high-solid two-package antifouling paint
set, or high-solid
three-packageantifoulingpaint see of the
present invention, that  56 is, by ixfng the
first liquid, the second liquid, and
optionally the other component (s) in an
arbitrary sequence, and appi yi.nq the
mixture to a desired base made-dal,
there can be formed an antifouling
coating film with e)daellAdat antifouling
performance, 5 excelent persistence
thereof and excellent mechanical
strength, with reduced environmental
burden and reduced effects on human
bodies, EXAMPLES  11The present
invention will be described in more detail
with reference to Examples below, but in
should be construed that time present
invention is in no way liMited to these
Examples. <Evaluation of Properties of
Copolymer (A):              The properties of
a copolimer (A) and a copolymer (A) 15
solution were evaluated as follows: (1)
GPO and 73 CPC and TR were
measured under the toll owing
conditions. (Conditions for GPO
measurement)               Apparatus:
HLC-8120GPC, manufactured by losol
Corp., 20Column: Super H2000e1i4000,
6 mm I. S., 15 cm, manufactured by
Tosoh Corp Eluent: Fiow rate: 0.500
mLimin, Detector: TR, and  57 Column
oven temperature 40C; (Conditions for IC
measurement) Apparatus: Coectrum
ONE(S) PT- R Spectrometer,
manufactured by Perkin Eimer Trim,
Measurement method: ICEr call, coating
method. (2) Residua after Seating
(weignt-MV)         1 gram of a
copollLymer solution was weighed in a
flat-battened dish and spread uniformly
with a wire whose weight was known.. 10
After dried at 1251C for 1 hr, whole of the
residue and wire was weighed to
calculate residue after heating (5 by
weight). Here, "residue after heating" has
the! same meaning as "non-volatile
content" described above. 15(3) Viscosity
The viscosity of a copolymer solution was
measured with an PM-type viscometer
(manufactured by Tohimpc Inc.).
<Evaluation of Properties of Antifouling
Paint Composition> 20The properties of
an antifouling paint comporThan and a
coating film were evaluated as follows.
(1) Specific Gravity        The specific
gravity nosMne specific gravity in gScm3)
was determ.ined by weighing the
antiforlino paint composition filled  58 in a
specific gravity cup having an Inside
volume of 100 ri at 25C
immediatelyafterthe first liquid arid the
second iquid were mixed. 5(2) Residue
after nea(weight-NV)        1 gram of an
antifouling paint uomposrtton was
weighed in a flat-bottomd
dishiglu-Led:Latelyafter the first solution
and the second solution were mixed, and
the composition was so read uniforraly
with a wire whose weight was known.
Afterdriedat 125C: 10 for 1 hr, whole of
the residue and wire was weighed to
calculate residue after heating (% by
weight). (3) Measurement of Volatile
Organic Compound Weight (VOC)  The
value of VOC was calculated from values
of the paint 15 specific gravity and
weight-NV, using the following equation:
VOC (g/L)(specific gravity of the paint) x
1000 x (100 - weight-NV (4)
Measurement of Viscosity of Antifoulino
Paint Ogspo(Ku)  



20  Immediately after and at a given time
after the first liquid and the second
liquidweremixed, the viscosity of the
anuifcvliing paint composition (Ku value
at 25C) was measured with a stormer
%viscometer.  59  ;5) Test for Stationary
Antifoclinc Performance of Antifouling
Coating Film A sandblasted steel plate
measuring 100 x 3002 mm was coated
with an epoxy-based zinc-rich primer
(product name, Eplcon Zinc-rj oh Primer
0-2, manufactured by Chudoku Marine
Paints, Ltd., having a zinc powder
content of 80% by weight in the paint), an
epoxy-based anticorrosive paint (product
name, Bannoh 500, manufactured by
Chugoku Marine Faint Ltd..) , and
another epoxy-based anticorrosive paint
(product name, Bannoh 500N,
manufactured by Chugoku Marine Paints,
Ltd.) in 80 arn, 150 pm , and:00 pm as
dry thickness, respectively, in this order
in a manner of 1 coating every day (that
is, 1st day: primer, 2nd day:
antic.orrosive paint, and 3rd day: another
anticorrosive paint); . After that, an
antifouling paint composition was
applied, in a 15 dry thickness of 150 Lm,
to the surface of the coating film formed
from these epoxy-based binder coats to
prepare a test plate.          From a raft for
nesting floated off the coast of Miyajima
island in Japan, the test plate was
immersed into the seawater at a depth of
1 m. After the test plate was allowed to
stand for 2312 months, an area of the
test plate to which aquatic
macro-organisms such as barnacle,
serpula and the like were attached was
evaluated, the evaluation was made on
the following criteria: 5 points:
macroorganisms-attached area is 0%;
60        4 points: acroorganisms-attached
area is more than 0% and 5% cr less;
3 points. macroorganismscattached area
is more than 5% and 15% or less; 52
points)croorgamisms-attached area is
more than 13% and 40% Or lesS; ] point)
macroargamtarea is more40%  (6)
Aearing Test. of Antifouling Coating Film
10A surface of a polyvinyl chloride plate
measuring 50 )4 30   d mm was
roughened with sandpaper. This surface
was coated with an antifouling paint
composlMion using an applicator having
a coating slit of 500 em, and then dried
indoor at room temperature (about 207C)
for 7 days to erepare a test_ plate.
The test plate was fixed on the side faces
of a rotating drum placed in a thermostat
bath filled with seawater at 25C. After the
drum was rotated at a circumferential
velocity of 15 knots for 2 months, the
wearing degree (decrease in thickness)
of the antifouling coating film formed on
the test plate was 20 measured_  (7)
Evaluation of Drying Properties of
Coating Film (Wood Block Pressing Test)
A sanabiasted steel plate measuring 150
2 70 2 3.2 Tra  61 manufactured by Taiya
Kizai Co., Ltd. was coated with an
epoxy-based anticorrosive paint in 160
pm as dry thickness and dried at room
temperature (about 2050) =cc 1 day to
forma coating film. The surface of the
resultant coating film was further coated
with an epoxy-based binder paint in 100
pm as dry thickness and rned at room
temperature (about 20C) for 1 day to
form a coating 5thru The surface of the
resuicarr coating film was coated with an
antifouling paint composition in 150 um
as dry thickness and dried at room
temperature (about 20C) for 1 day 10 to
form a coating film. The process of
coating with the arnaifouling paint
composition was repeated twice to
preware a test plate having an antifouling
coating film with a dry thickness cf 300
pm. After the above test plate was further
dried and 7 days, a wood block
measuring 30 x 30 x 10 mm was Put on
the coating film (in the central part
thereof) and a pressure of 40 2gf/ox52
(3.9 MPa) was perpendicularly applied on
the top of the wood block for 20 mdr.
Change in the surface of the coating film
was observed (deformation degree of the
coating film was 25 evaluated)Evaluation
criteria are shol,m in Table 1 below.  52
Table 1Evaluation Criteria  for Drying
Properties of CO37.' nq Film Pointst
good 5 4 coating film     



4. Poor <Production of Copolymer (A)>
Production Example 1 15(Production of
Carboxyl group-containing Copolymer
;S-L) Solution)          A reaction vessel
equicmed with a stirrer, a condenser,
thermometer, two dropping apparatuses,
a nitrogen gas inlet tube, a heatjng
jacket, and a cooling jacket was charged
with 32.5 g 20 of xy.lene and 52.5 g of
propylene glycol monomethyl ether as
solvent, and the solvent was stirred with
heating 7-0 the refluxing Lemperature
(around 1211C) under a nitrogen
atmosphere. While the solvent was kept.
ander reflux, here were simultaneously
dropped, over 3 hr, a monomer solution
containing 15 g of methyl  63
methacryiate, 30 g of methacrylic ec. d,
55 g of ethyl acryThte, and 1 g of 2, 4.--d
from one dropping apparatuses; and 30 g
of txburaillseroxy 2-enhylhexanoate from
the other dropping apparatus. After Lost,
the mixture was stirred  5 for additional 1
hr at this ref luxirig temperature, and then
0.1 q of seoptylpercxy 2-ethylhexanoate
was added three times every 1 hr while
stirring was continued. after the mixture
was further stirred for 30 min, 68-8 g of
the solvent recovered by elevating the
temperature, and the concentrate was
coaled to obtain 160 g 10of a varnish
(copolymer (8-1) solution).           The
residue after heating (residual content
after the solution was dried at 1255C for
1 hr in a thermostat) of the obtained
copolymer (82-1) solutimn was 71.88 by
weight. The viscosity at 2555. was 5,840
mPa.s. The weight average molecular
weihs_ (Mw) measured with GPO of
coraolymer (Sel) was 1,920. The raw
materials and properties of copolymer
(S-1) are shown in Table 2. Production
Example  2 20(Production of Carboxyl
gran containing Copolymer (5-2) Soluti
on)          A reaction vessel ecelimped
with a stirrer, a condumser, a
thermometer, two dropping apoa ratilses,
a nitrogen gam tnle.t tube, a heating
jacket, and a cooling acket was charged
with 33.2 g  64 of xylene and 83.2 g of
ethylene glycol monobutyl ether as
solvent; and phe solvent was stirred with
heating to the refluxing temperature
(around 120C) while nitrocen gas was
supplied. While the solvent was kept at e
refipamingtemperatbre, here were
simultaneously dropped, over 3 hr, a
monomer solution containing 15 g of
methyl methaorylater 30 g of methacrylic
acid, 55 g of ethyl acrylmte, and 1 g of
2,4-dipheny1-4-methylmt-pentene from
one dropping apparatuses; and 30 g of
ttoutylperoxy 2-ethylhexanoame from the
other dropping apparatus After that, 10
the mixture was stirred for additional 1 hr
at this refluxing temperature, and then.
0.1 g of t-butyiperoxy 2-ethylhexanoate
was added three times every 1 hr while
stirring was continued. After the mixture
was further stirred for 30 min, the solvent
was recovered under reduced pressure
at 100 to 120C, and the 15 concentrate
was cooled to obtain 147.8 g of a varnish
(copolymer (8-2) solution).        The
residue after heating (residual content
after the solution was dried at 125C for 1
hr in a thermostat) of the obtained
copolymer (8-2) solution was 72.3% by
weight. The 20 viscosity at 25C was
4,970 rba.s. the weight average
molecular weioht (11w) measured with
GPC of CaCtiflEr (8-2) was 1,671. The
raw materials and properties of
copolymer (8-2) are shown in table  6s
Production Examples 3 to 7 (Production
of Carboxyl crnup-u ontaining Copol) to
(S-7) SolutionCarboxyl group uontab4ing
copolymers (S-3) to (S-7) each were
prepared in a similar manner. to
Production Example 1 except That the
materials added by dropping and
amounts thereof were changed as shown
in Table 2. The raw materimls and
properties of copolymers (S-3) to (S-7)
were shown in Table 2. 10 Reference
Production Example 1 (Production of
Dispersant (Polyethyl acrylmte) Solution)
A reaction vessel equipped with a stirrer,
a condenser, a thermometer, two
dropping apparatuses, a nitrogen gas
inlet tube, a heating jacket, and a
cooling- jacket was charged with 41.6 g
15 of xjtLene as solvent, and the solvent
was stirred with heating to the refluxing
temperature (around 12000) while
nitrogen gas was supplied. While the
solvent was kept at the refluxing
temperature, here were simultaneously
dropped, over 3 hr, a nmnorner solution
containing 100 g of ethyl acrylate, and 1
g of 20 2,4-dipheny1-4-methyl-l-pentene
from one dropping apparatuses; and 30 g
of t-Putylperoxy2-ethylhexanoate from
the other dropping apparatus. After that,
the mixture was stirred for additional 1hr
at this reflux7bg temperature, and then
0.1 g of u-butylperoxy 2-embylhexancate
was added three Limes every 1 hr while
stirring  66 was cont' -ed, The mixture as
further stirred at the same temperature
for 30 min and cooled to obtain 164,5 g
of a varnish.         The residue after
heating (residual content after the
solution was dried at 125C fur 1 hr in a
thermostat of the 5obtained varnish
(dispersant (pcJyettyl, acrylate) solution;
hereinafter polyethyl acrylate may be
described as "PEA") was 70,3% by
wej.ghtv The viscosity at 25C. was 51
mPa.s, The weight average mbiecular
weight ;C.1w) measured with GPO of
PEP. was 2,160f 



The raw material..s and properties of
PEA descrlbed above are 10 shown in
Table 2 Comparative Production
Example I  (Production of Copolymer
)E-1) ) A reaction vessel equipped with a
stirrer, a condenser, a 15 thermometer,
two dropping apparatuses, a nitrogen gas
inlet tube, a heating jacket, and a cooling
jacket was charged with 52.5  of xylene
and 52.5 g of propylene glycol
monomethyl ether as solvent, arid the
solvent was stirred with heating to the
fefluxing temperature ;around. 120C)
while nitrogen gas was supplied, 20
While the solvent was kept at the
refluxing temperature, here were
simultaneously dropped, over o hr. a
monomer soltion containing 15 g of
methyl methaorylate, 30 g of menhacrylic
acid, EE g of ethyl Elorate, and 1 g of
2,4-dIphony1-4-meth.y1-1-pentene from
one dropping apparatuses; and 5 g of
t-butylperoxy  2-ethylhexansate from the
other dropping apparatus. After that the
mixture was stirred for additional 1 hr at
this reflux/rag temperature, and. then 0.3
g of t-butylperody 2-etylhesancate was
added three times every 1 hr while
stirring was continued. The 3 mixture was
further stirred for 30 min and then cooled.
The residue after heating (residual
content after the solution was dried at
125C for 1 hr in a thermostat.) of the
obtained copolymer (H-1) solution was
50.0% by weight. The viscosity at 25C
was 810 mPas. The weight average
molecular 10 weight (Mx) measured with
GPO of copolymer (H-1) was 6,760 The
raw materials and properties of
copolymer- (H-1) are shown in Table 3.
Comparative Production Example 2
l'a)(Production of Copolymer (H-2))
A reaction vessel equipped with a stirrer,
a condenser, a thermometer, two
dropping apoaratuses, a nitrogen gas
inlet tube, a heatUnd jacket, and a
cooling jacket was charged with 52,5 g of
xylene and 52.5 g of propylene glycol
monome.thyl ether as 20solvent., and the
solvent was stirred with heating to the
refluxing temperature (around 120C)
while nitrogen gas was suoplied While
the solvent was kept at the refluxing
temperature, here were simultaneously
dropped, over 3 hr, a monomer solution
containing 45 g f methyl methacrylate, IC
g of metheorylic acid, 10 p of  68 acrylic
acid, 35 g of ethyl acrylate, and 1 g of
2,41-dioheny1-4-methyl-1-penfene from
one dropping apparatasas and 5 o of
t-butyloaroxy 2-ethyll-:exanoate from the
otter dropfdng apparatus. After that, the
mixture was sti med for additional 5 1 hr
at this refluxing temperature, and then
0.1 g of t-butylperoxy 2-ethylhexanoste
was added three times every 1 hr while
stirring was continued. After the mixture
was further. st -red for 30 min, 60 g of the
solvent was recovered under reduced
pressure at 100 to 120C, and the
concentrate was cooled to obtain 149 g
of a varnish ;copolymer (3-2) solution)
The residue after heating (residual
content after the solution was dried at
125C for 1 hr thermostat) of the obtained
copolymer (6-2) solution was 68.7% by
weight. The viscosity at 25C was 93,300
mPa s. The weight average molecular 15
weight (M)AC measured with GPO of
copolymer (01-2) was 6,720. The raw
materials and properties of copolymer
(61-2) are shown in ?able 3. Comparative
Production Exan_nle. 3 20(Production of
Copolymer (3-3) )        810 g of the
copolymer (3-7) solution was added drop
by drop into 270 g of hexane, which had
a low ability of dissolving polymers, and
the resultant mixture was allowed to
stand for 2 days. The precipitated resin
component was removed by filtration,
and the  69 hexane-solitbie part was
concentrated to obtain 08 g of a varnish
(copolymer (H-3) solution)           The
residue after heating (residual content
after the solution was dried at :23C forhn
in a thermostat) of the 5 obeainee
copolymer ;H-3) solution was 70.3% by
weight. The viscosity at 25C was 2,200
mPa(s. The weight average molecular
weight (Mw) measured with CPC of
cophlymer (i-3) was 716, The properties
of copolymer (H-3) are shown in Table 3.
10 <Productfon of Antifouling Paint
Composition and Evaluation of Coating
Film> Example 1         A second liquid
was prepared by homogeneously mixing
the above dispersant (PEA solution) (5.7
parts byweight), "Zinc Oxide 15 Jas 3"
(10 parts by weight),
pyridine-tripherylborane M7 parts by
weight, 2-pyridinethio1-1-oxide zinc salt
(2 nartsbyweight), a chlorinated paraffin
joyoparax 150) (2 parts by weight), an
organic red .pigment (3 parts by weight),
iron oxide red (0.5 part by weeght), titan
white (2.3 parts by weight), talc (9 pans
by 20weight), an anti-sagging agent
(Disparlon 4200-20) (1 part by weight) an
anti-sagging agent (Disparlan 630-201)
(1 part by weight), 1-euhanol (3.5 parts
by weight), propylene glycol monomethvi
ether (PPM) (3.5 parts by weight), and
xylene (7 parts by weight) using a disper,
70        An antifouling paint composition
was prepared by homogeneously mixing
22.3 par-3s by weight of the copolymer
(Si solution, which served as a first liar:id,
and the above second liquid using a
diaper,         The properties of the
antifouUng paint composition and th
coating film formed from the composition
were evaluated by the above methods,
The raw materials and properties oi the
composition and coating film( are shown
in Table S. The i.ist of the raw materials
used is shown in Table 4, 10 Exambles 2
to 4, Example 7, and Examnies 30 to 32
EacnantifouliAlg paint composition was
Prepared in a similar manner to Example
1 except that the ingredients and
amounts blended in the second liquid
were changed as shovel in Tables 5 and
7 and 



lh that the first lieu3d and its amount, to
mix with the second liquid were changed
as shou-, in Tables E. and 2.        The
properties of the antifouling, paint
compositions and the coating films
formed from the compositions were
evaluated by the above methods. The
raw materials and properties of the 20
compositions and coating films are
shown in Tables 5 and 7. Example 5
A first Liquid was prepared by
homogeneously mixing 22.5 parts by
weight of the copo_ymer (S-1) solution
and 2 oarts by  71 weight of
acetylaceione with a diaper        A
second liomid was prepared in a sini liar
manner to hxample 1 except that the
ingredients and amounts in the
Pleryiwere changed as shown in Table 5,
These first and mond liquids were mixed
hommgeneouslywith a diaper to obtain
an antifouling paint composition.
The properties of the antifouling paint
composition end the coating fiMm formed
from the composition were evaluated by
the above methods The raw materials
and Properties of the 10 composition and
coating film are shown in Table 5.
Example 6, Examples 8 to 29, and
Examples 33 to 41         Antifouling paint
compositions were nrepared in a similar
manner fp Example 5 except that the
ingredients and their amounts 15 blended
in each of the first liquid and the second
liquid were changed as shown in Tables
5, 8, and 10.         The properties of the
antifouling paint compositions art coating
films formed from the compositions were
luated by the above methods. The raw
materials and properties of the
20compositions and coating films are
shown in Tables g, 8, and 15.
Comparative Examples  I to 3         Each
ant if mu ling paint composition was
prepared in a similar manner to Example
1 except that the ingredients and
amounts blended  72 in the second liquid
were changed as shown in Tables 6 and
9 and that the first 11cmid and its
amount, to mix with the second liquid
were changed as shown In Tables 6 and
9,        The Properties of the antifouPling
paint compositions coating films formed
from the compositions were evaluated by
the above methods, The raw materials
and poomerpies of the compositions and
coating films are shown in Tables 6 and
9. arnie 4 10An antifouling paint
composition was prepared manner to
Example 3 except that the ingredients
and amounts blended in each of the first
liquid and the second I- 'd were changed
as shown in Table 10. The properties of
the antifouling- paint composition and 15
coating film formed from the composition
were evaluated by the above methods.
The raw materials and properties of the
composition and coating film are shown
in Table 10.    Table 3 I'vlymer    Solvent
6ylene .52.5 52.5 Ultrate_p6  Propylene
p1 cccl nanc,s-nthether 152.5 I 



52.5  1)16 wceiott        Pal odde.d by
drop-ping YetPyt rerhacrviate :16 57
fraction i extracted  Y,etnacry_55 avid 37
:IC   Acrylic acid  70 tram  Ethyl_
acrylave 53 '31 I cupolyrrr
2,4-Dipheny1-4-mevhyl-l-penter  5
'315,-f(XV 26-prhythenanca5e '  i
Properties Residue after heating(wt%)
:50 :697 ;70.2  Viscosityera-s/25"C) : no
6,765 198,3CC 16,720 12,200 11E 



Valuered with OPC(M,..0     Note:he ifliV
of arcj.c...as is cg  Table 4. Summary of
Raw Materials Code in Table S product
Name dlent Manufacturer  5 bates tthvl
silicate Colmar Co.,Lt'  Dispsr20X ms
630  dased anti-sagging cc cot Mmumoro
Cnommems, /bd.   Copper 3cmithione A1
Ld Copper Olin Corp 4 AcetyiaceLone
2nedione Deice' Chemical /ndustries,Ltd
(atonal 1 etleyl ether 8451FCapon,'ltd.
Rosin  Orake Aeishin Chemical  030008 



onccarnoxylm. geldMgr/pours' AD-5in
OF-h-TrOldl ,93414 Mmnocarbcxylms
mdd obtained from alloccimene and
morhaor>Mie acid: Yds:Mare Chemical
Cc.  PIL Tepyte pmencl(solid}yrsuharo
Checical Co. ci  IT-90LL Mrnone
phenolbowtite Chemical Co. _pcint;
semi-guild/ Versetic suoid' Shell
Chedlca's  Versatie LO   Teyoparax ISO
Co)vrInated Barbi:finTeach Corp.
Ichice'ngtdon deonme:50//  PK Boron
by:Mdine-triphonylbersneRekts
Cheruma: 2nd. Co., CS
M1-24-Tsvpropodpyridine-IC Chemical
industry lie. dinheryimnrhyldosane  idClin
Corp. Zinc Omrdineid0lel-1-0x_-_ CS ine
211mdm,loro-2-n-dery.-4-Rohm and
Race Company issthiazolin-3-cno 6 Cup
0G Cuprona ox'de;0_60)Furukawa
Cc.,Ltd.  cbtoiith HO Zinc sulfide
Sachtleben Chemie Curd Igergany)
Napk,thoi. Red Organic red vismid_  9 m
DB 



Iron oxide red Ninpoh Dense:Ls lbscpc
Co., kr. R Tivaniue, oxideSake,denhcal
Industries TemLtd. 21 c oxide MIS
eei,Ia,LHakusui Tech CodLtd. a1 2.e1 22
dcrut Zic Zinc oxideMerge
particleHekosui Tech cc.,Ltd. 23 flared
2.c White lichl Zinc oxide(small
parcacieThe HOni.? Chemise: Cvlzh
site,, cosainism small amounts cm zinc
carbcnate andfins  T,TTE TalcI. d
magnesiumh,ki. Notdm Cu. silicate) 23
suasion 1260-20 Pssy ere
oxide--Lainnate Chemicals,:td. o.ntaped_
Canton 33 Organic be-.tor-IreElemenrig
plc  r,ail208 6         as synthetic silica ace
pc.dec NIcasch AerFdil Co.,Mud. 2E.
curer gypone TuriiakeCc.,Ltd.  '76 so et
The:  



rirsr iiqui-a SerumS Copolptet
tootsolution  Cotol vine s ,1)solntnon
Volyvalent rwt el Gov:pop-Jr!MI
Co.IS-solution 22.0  30. 04.522.322.
0,,-2       of 01-3solution       /cooler. r(
C.-41sol-st or Corol veeri1-1 Is onutn on
notolvracs(3-613'olntncs  



eoPolyn'e*:0-3 Ios10- I or Zr hvl Ethos:to
23 ,        Oisoerlon8402        -1- xi de cate
noethy acetone 05  2     27j:flans -er     



CopolymerISsolution                Znrc os:idt
503 3 *21 10 3 15 22    Burntc        active
rentt tsr: 661St'23       Caspersen, CEO,
solution   



Lutonol .0 *5 *6        h22031 -&        90
701        00005tlC 10' 20       



Plan tinistt 70000araxltoe       n, if ou_neg
ellt (C. neono        4-1s op ropylpyrno -
tintenvIspthvlbenanc *13
2-Sysidinothi01-1- onidc rant salt -14
2-Pyridarosid copse- "'  3      4,3. -TU..__'
-3, -o ' "othlasol n- -o' 



'to Coo:cos osa do 'te
:ti.rrsul "Luc+17  20   Pigment Orcsnit ret
P3 30.3 0, 0.57   ron oxide red -it      51,-
- "23  5 2.3      9  P.nt-at-;ne non uns
a4200-20  11   



'02 21     BenSon 3,
Soetotil62.02027              ol Sa ono/   "
niycul*ursootnrnyl       



Zyi.ene 7 5 29 I   netnx.d, i s
butt]Sesame.-      fain:se._nnfin'4,71, 7du
4 cm': 1.27 2.00 1.1.23 1.26  ate aster
nectar:aNtt I 8E 31.9 31.970.3 72.7 30
.1.annle organs" aorpoanf 5tL91,:5011
Eve luatnon results Si s coca t v(KOva
due or ter misuse 5      9* e tionat ' ant
Wee:1701 icons. 1 f onlineors-erre _pore
5  1.--3-7-5 - 



faun ran -1. I   j44  (continue to next
page) Table 5 (continue from previous
page)  Norco rho unit of rosounroof I
ngrrdlrni weight". 01  14.3 I20  _[20
Second id  C0R40vmer(4-2:scAuti,D
Thuivmer Dl-3;solution
Oo.olI3-4:solution               Cocose_no 



Additive (valet (1D loinste 44ol 1 1..   nix
ar1oo721.22 '2 10.4
2-Cvaidine-:Isiol-1-oside coupon ca_c 43
Cocci;e MUMat         0:0004"  coal
comuound 



'     sucnt conc RI1=2 122 13I20
cocooned Zinc 5Dnite I5   Disp,444n- 5
soltulor ,    Lutonal2 .     C         1.4-900
n8  IIEMIIIOIIIIIO   TO540.54,"1___
Versant: 1D 41:0    9lasticiaer 



Tonoaras 156 41          fouling Pr
dlsenaa:apn"   6   4olo 4PY1P_ d_er
11444hihorase *03      th.0 zaide nor lilt
-lyrirai nothi _ri cc.oer salt'2
,p_D0-15-,U-4-     oxad:16 at   



I an-ca 3 0    Iron ode 0.5!    _a:"
qnni-Sal 4061*5. Dos-anon 420C-2C24
111    D sparflon434-204 -2 lectno* 242a
11     . 10 22   Acrosl_ 4253 l-    



acrent 1-2442 1-4utanol    Solvont  2.1o
Dropyionc gl5c0 mnnonaniry caner
Xy:Dne 82 112.9 2 0   Metnn_
54obntyl64.5000     Crop ecties
on resultsno Paint 2010405.0rev, 5x
i/cna' 1.26.2.02 1-61 1.65   Roaich,e sitar
SeatinoIo**%l 72.762.8 71,7 .7 7  



Vol t,,, or .r ic ccispoundwaicht(6/L ,1 5 5
it9791t15  anaia'onlana pert Irma 100
Iseanne dacnoo(nm/2 months ts224422
(continue to next nage)  Tab') 5(continue
from pI-evious page) First creed not
or012cc-sIts -spier solotoon of engrec by
0 21 id 9.14 id   CoPoliptoo15-1c.ctii
CotolagerIS 2solootion   1     



1    CopO,Th,erse-41an 7.
:14,ler14-51SOYLcr   I
doP2er43-6,soluble.'       PegpoiveerI0-
3isolution      Additig        Doon 630-20A
1.3 



2-anethio1-1-exode cooper ccl 1' a   31
Acetoviacetor9   I    Xyirne o,6 6 , 2
Second era Copcivsxer 010solur'nn
_opor.toors-.. ox           



Po r mbeal pompon. oxide 111 3  2
rnte           i  Peepers solution
Lutonal35       0       



PP-90              vepsetie 300U
logcLioizer Tovooarax 250
Antifouling agent 00)
3yr39Unateelpheriy1bo-lc *12  



E
4-lsopropyloyridinedapheiI04lbetablberan
e 2-syrieinetheol-5- pridefioc1a1: -1
2-11yendinethool-3-o celd*r sell T3
402-Pechloro-2- esothofeofin-3-         a
Cppocus ode        lino sulfide'17 I  



arEan_C red pi0       Iron oxide re9       T
Taec      An:5-sagg:ng &cent Degparlon
4200-20       Dtspellon 630-205 s2    



Benton 3e 626       Ae9   0 0  Dehydret:
agent 33     Solvent       vool monomethyl
erIe:      SIc-lane 3:3c 3     5104051
isobuty0ketronne  



4 684 .3   Properties Paint specific
ogAvitvIC Seatingcat   2.14 04,2 2U4
64.3  Residue after       Volatileonoeid
weioht  43336.0 320,4316,0 ICeion e
lose ea  91 0561  S'tattonary ar.t:fo-atine
sexo   5  ,g_rie dere: A /2 months) 21
7122 2327  (continue to next page)  



79 Table o (continue from previous page)
.DC amounts h o:red,-nts is "oust by
C000lYmet15-1)oio  ip 10 o7   ,   liquia
,Squ'd. CuP (A)n dditiv       o olynor(S-2
.In,tie CgpfJjnori3-3)solution      Cs
olor1041otiutton
.20012111Trc),._-.1-."_
Copolymer12-6)solution   204   



o.o1'..cir(0-7)stiution
rsoar":_ca410.-20Y.        .1.nol-,-oxl nal,
.3  Acelh'Jr..,",        solo so       ar_er
..opo_yrotzsolution      -,0 ?I      



10   o7a-en 00 510550 lint o'21 00 It.1-3
V.Whz_ue       c6 Zinc suite 23      =pc:
an   5  5    iutosal      



Rtsin6        0C        04-931 '0
Ver,at(c 33 '10       L C Cl 2 2 



2            snot ovainc -.9(CI idnne-triphen.
_  2 _ '  1 _   _",Yr '1- exiCIc salt.14.
zdteCrEiol +.0x3de coaaer salt -.3
1,5-Dich_oro-'2-n-octv--.1-
,s,All4o2[0i"-,.-"15     



Catrous oxide *1S        Zinc sulfide *17
Biqnnnt Organic red p!unient"18
Cron oxide red '19 0 0.5 5     Titort white
.2C 7.2 2,3 2     1670 .24 0 



9 0 0 0   )ost-saggisq
...Lsn.r..on4205-22c
Diparlor.610-20x .2        Benton 2523
rosin 62(22'         ehydrat).n agent T-2
.28      



sccsent os  2.5      P u":,12ne giycal M0,0
.21              lint Ovasobetor.2
Properties arc:,spoof fi 1qr-,,, I ..:,ij../c,e)
idi,otter '--atthe'50,' 7072 70.8
oiotilccnio comRloun.:1   



Evaluation results c(*il.,':KJvalue,..iter
mixing;      st, - - ar" an_itoulinq
porformance      &gr.,In/2 mon,h3;   50
(continue to next page)  Table 3
'onntinoje from prev( Enpage) Noteri
wslcit" 08 amonrts oen   22 32 24 25
2.1     First liquid  n"toDyne'- 21)*olxH.uri 



,o,olvmer,3-2:.so_ut,On
Cop010s.sris'212:12202
,(cunlyn,,!nu')33_83_3cm
Sopmlyme8(3-lisolution
5-1sc]u-Aen poi,f" '8siusion      



P01'1?8-1u-ion  ! s      8i21e7Ite28hS
3pa33on 833-28X '3
323idinethiol-I-oxide C-181,58 salt'3
' 4277003e4      



,,)y1.ene  3   1.8          second 18gLid
T81 00cr ir 8 mol,e,_solution
Poi metal compound qB 



Zion,82          murm- Zone White *22
d Zinc 838'2         2i*pnssant PEA 201
initn*1-'     



Rosin          7,300223,          23-52, /3
YPSOLI  4        



Versatic23 '323         88 n_130               -,
An tison iir.q 89e8
Pvridtr.*-triphsnylbnrane  2  =  C.    4-Is
48,8,81pyr8dineCliehenylmctvlbo38n3
813  2-8,,srLdinetc.)-1- txiis zinc salt '14



23_1+.313('e 801,Pa--.
4,5-clot:lolc-3-3-3c- isosl-Maz32in-Sscr,
Caprs,8 oxide '14         Z8nc suit:sae811
-,    Plqn,n8 



,JLganic  red -clement818 is_:9
e0,5    Titan whit,28
P2Iti-Saggr, spent Di_or-         



Pieper-On e30-202     -    Benton lf =2e
o20       Dehydratin agent Solvent 5
-15,zano2    3.5    Propylene .qlycot ether
Y 



8e 3 8 1 61       I       thyl s_88butv_
Isetose      Firomel s Eamat smecif88.
gravIssyra/cm't neaimm(..3'  '.2 1.78
_.28151._    Ile -ific.t.sif83   10.5 10.2'
70.872.8   Volatile olccmpounc. ,,,,.(_g  



51 388. 51 a 250 a results n 37: s cos it
v':13/3.1,3a f , ,21w_ x i s'     11
315sL02arv a .lropflec merrormence
Bream" de8/33c (pm/2 months:  31 25
3221  (continue to 21E072 cage)  81
Table 5 (continue from prevous page)
Home,Tie e, welott"  Forst liquid Second
liquid " of amounts Copomprp9 ;(,.
,soloto. on of mner _ _
11111111111111.1  



MINEIME1111     omol,,2-1sow_I-ion
002001021(3u ion     9omo,       to
so0-or-40solmtio      Co
ce.etemPE-52collation
eope:m9m:(9-E.)eolutioc      CO
0E'mr209-52solution 



20 119 18E20  Additive (Atsolution
Et1p.1eil (cat Ems armon 030m200 '2   1
2-oxridincthmol 1-mxmde momoor salt ,9
Acethyleeelene "4     Evlene  E
Folyvalont metal uand(E, 



sine oxeMe MIS 3 e21 fi.,[71tCan,6,L9e
e22 20 23 it 14 19     20
Dmsmersanm ?EA solumion (.tonal A-25
'5              Rosin 96      530020'2 08-901
'S  



9(ersatic 11 010     lasti 9'ovopar9x19C'1]
11111111111111.11111111111   e tC:
P-rmomnc-tmmphenmlborane -1  II " I1
____m _ 3
4-I9opropylpy,mdinpdiEhen.lmEthMboran
e 910 2-1,9-ridinetdo:-1- oxidc zinc salt
914 2     



2-1,,.99,H-(t9(9,E.91-pmitie
0,5-Dichloro-2-nmomM9 ismthidel
in-E-or*-e9      Cu mous oxide 0.LE nil.
Zinc s(lifide*17  10 20  Eigtr,ont
Organicre,, _pigment"IP      stooloxidetea
'10-  ne    Titan tee en     -ggmne agent
Eismarlon 290-20 'Ii Mill 



Emsmarlon 63  2 2   Penton 38e26
1111111111.1111111111111.11111
Onhydratllg Elm 2 9E5 1 1   t 1-Eutanol
P9E,nlyeomn otis       El  



0 . 910,0 Ma   oc    OPE 1111 El
Resittoc_ heatineontO 19.7 09.0I79,7
vois tileortanic co (ec. me: woo wht(v/L
L072.0100010 I89 01:1.0  ix          s-'
nnnnn re;demc 01209   82  Coroner:
19,4,t_p 



Example  1   First1 easels:11er
itTaldIpisoinitio Cocci-cast; E -I ,solution
--  010r:l.yore(102)solution 075
Copolymer1E-8,solution   CoccuSE,01
pal cut liquid de tad Zinc oxide,715:3 15
13  Eisnertant  r   nest o4 act 1w o.arax
125    4S4Lfonling Coppor rhcdanace
Cc roamide    



trap'nenvlbcn  -   4-Isorrosylp5'ridine-
di-1=1trnno-ne
n-8801dInet1:101--Gradezinc salt
23se5hLo1-1-0xide cooper snit
4,5-Diet1cro-2-n-octy1-4-
.:ssttiaznlin-3-o7p
N,10-rimethyidlchLoiophenci    orel-it  3
Iron ns2.de    titer. white 2.32.3 2.3  



talc 99 9 Anti-saqoinoagent Clap, lon
4200-20  ' _    1 cot :-actanol. I3.3 3.9
opylene glycrot monomeldy: e no-  8.5
7 ope 1.2117 1.27 xex)deoaite- t'a- n
.509.8 68.2 _,-Ocatile
toeSionViscosity(iraoedae nor conTound
weagct1Cli_i 441.7 382 304   te:i after
con   82 resultsi'ogj:Erformanne  (-ns/2
months) 21fl  4 



-Id; desires     ' MCC1SEreMent was
disabled, because the costang film was
warped. N0.7.0: The unit cf amounts of
lngreCients is par  83 Table 7  89 Table 8
0,,:,./Mer A)solution COnOrtM0 Exanpie
32 24 3538   ennui-Amerl2-2'solution
CunolrcterN-.?.?Solutisn  MEM     CO
01solution       Illbh9111C81_62solsitio, _
._ co ol?e3-6)solution   



Cotoly000r0-7clutron _.     it
Acethr-drecnne       Water   0I    len
td91_ a liz nu oxide   0 0  ecnnd squid
Anly,,,ech mei,' coarbund Is  CISE  



BurIlt Zinc Wtite       etA solution 3.5
Slchelsdll1        Torpsriorhonol 32-902
911Gris-1-02 Antafculin r .130 d-essti
sher,'C.borane       4c6ony -ITela-e  



ry:ni cu.edh"-hie hehlh - -21cety1-1-Iso
.RE2 032 rous oz_d-             FIgment n
Iron Onae red 3.2 G     lItAn EdG'e 



i ..  64 agent ' BCIltOn 36       ,6 I1 0   1
Frop'ileoeolvcnoonorrathvl ether       6, 8



" 2,j1(:. 025891112.(6281.,,r6.11.19inlIhI.
Residue otter hesbinewtrI 68.7 48.5 48.4
Voir:Ise or anic ccrround weirtt(3/ Li
Evaluationrestsltr ViscbsEty rhdrrhe IT
waluel Rfner 0 'h after U.0 hr 86 84 4 02
52    aftz:r1 Sr 85 62     aft, E h, 81 64 03
95   after I nr 82 92 95 96   after 30 hr
after 152 hr 



102 126 324 104 122 ICA 11E
Potntshc5, or more  6 hr 3 hr  Note: The
unit of amonrps of ingredients Is "part by
weight". (continue to next page;  Table 8
(continue from previous page) liquid
Second liquid     7cy.sner 1101sold-urn
ConchLoSeoFro) 02arple  ---g 40 -- -7-7
.1' 13          



Cenci cmer(6-2)en:11.10n       '
nornner75-37solution       o olIs-
4)solution       Zecel dner53-51so) ut 'on
Copolymer(13-0117 lotion 2      Concl
umer01-71col ol i ey      7i rile tel
compoune 1051 ierethyraretone 



Ca -  1.4    D       Xvlene  2.6 1.6    61801
since  e114       Eurnt Zinc 141.110   20
2,ctiva41   



Dispe r cant s't' on 1.1 S 03   .
orderor-90y  4 4  Plasticizer Dawn. cen
150     AL I 1 fun tog &gen, (DI P rid'
ne-triohenviloo ,     4-rcopropylpyriaine-
dinteny3nothylbscone
2-Pyri4inethiel-1- ox,i derOut
2-Pyrid.lrIer.110ei7 c525 e r sair 4,5 ni
chloro ths e co). C -1   
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di     Note: The unit of xacucLx of
ingrepart by we  CLAIMS lcA hi qh-sol i.d
enri.foui.1.nc paint composition
cobprisinez        (A) a carboxy_
grouc-oc-otaicing cocciymar that has a
structural dnit derived from an
unsaturated carbexytic acid monomer (al)
and 9 structural unit derived from an
other unsaturated compound monomer
(a2) c000lymeritable with the unsaturated
carboxylic acid =nosier (al) and has a
weighs average 50 molecular weight of
1,000 to 6,000 as measured with CPC,
(5) a polyvalent metal compound capable
of reacting vi th the carboxyl groan of the
carboxyl group-containing copolymer (A),
and (C) an antifouliog aceot. 2.The
high-solid antifossIng paint composition
according to claim 1, which is a high-solid
multi-package antifouling paint
composition obtained by mlxing a first
liquid comprising the carboxyl
group-corVaining copolymr (A) and a 20
second liquid comprising the polyvalent
metal =MOUT-A (R) and optionally other
component(s), wherein at least one of
said first liquid, said second liquid and
said other component (5) contains the
antifouling agent (C).  89 3.The high-solid
antifonliin: compcitior according lo any
one of claims I. no 2, which is a
high-solid two-package anti:Jot:ding paint
composition obtained by mixing a first
Pcudd and a second liquid,        ahe first
liquid comprises the carboxyl
group-containtrq copolymer ;A),       the
second liquid comprises the roi.vvatent
metal cox.pcuand (B), and            at least
one of the first liquid and the second
liquid IC contains The antifouling agent
(C). The high-solid antifouling paint
cocroosition    according to any one of
claims 1 to 3, which is a igh-sclid
two-packagp antifouling paint comrsition
obtained by mixing a 15 first liquid and a
second liquid, wherein       the first Itquid
conprises the carboxyl grcuo-cnntaining
copolymer (A) and does not contain the
polyvalent metal compounc (3),  90  the
second liquid COEI grmuo-contaiving
coaolyme (A) and. the pclvvaleoit
ICompcnd (3) and does not contain water
in a substantial amount, and at least one
of the first liquid and the second liquid
rna the antifouling agent (C). 5.The high
solid antifouling painL composition
according to claim 4, wherein the Feachd
liquid comprises the carboxyl
group-conta-ring copolymer (A) in an
amount of 1 to 30% 10 by weight of the
total amount of the carboxyl
group-containing cepodymor 6The
high-salvo anti fouling paint cornposi.ti.cn
according to claim 1 or 2, which is a
high-solid uhree-packa 15 antifouling
paint composition obtained by mixing a
first liquid, a second liquid, and a third
liquid, wherein the first liquid comprises
the carboxyl0-taini.nv copolymer TA), the
second liquid comprises the polyvalent
metal compound 



20(3), the third liquid comprises at least
one ingredient se' L. ad from a
defoamine agent, a viscosity modifier, a
coating film rate modifier, and a coating
film hardness modifier, and at least one
of the first liquid, the second liquid, and
Lneuid contains the antifoulinc agent
P36, 7. The high-solid anti fcu_os so
ctrrpcsition    according to claim 1, 2,
onha high--soi.id three-nacWace 5
antiftwling paint composition obtained by
mixing a first a second liquid, and a third
dquid, whereto       the first liquid
comprises the carboxyl group-containing
copolymer (A) and does not contain the
polyvalent renal compound (S), 10the
second:, liquid comprises the carboxyl
croup-containing copolymer (A) arid
polyvalent mete. IL compound (3), and
does not contain water in a substantial
amount,       the third liquid comprises at
least one ingredient selected from a
defoaming agent, a viscosity modifier, a
coating film curing rave modifier, and a
coating film hardness modifier, and       at
least one of the first liquid, the second
liquid, and the ohird liquid contains the
antifouling agent (.:). 8. The high-solid
antifouling paint composition: 20
according to claim 7, wherein the second
liquid comprises the carboxyl
group-containing copolymer (A) in an
amount of 1 to 30% by weight of the total
amount of the carboxyl group--containing
cocclymer (A).  92 9.T.he high-solid
antifouling paint oomposrtrcri accordingof
ciams. 1 to 9, wherein the volatile
orcanl.o compound content (VOC) is 400
VI or less.              The high-solid
antifouling paint cornousitior according
tm any one of claims 1 to 9, whereim the
volatile organic compound content (VOC)
is 100 g/L to 350 (4/I         11. The hisolid
antifouling paint composition 10
according to any ore of claims 1 to 10,
wherein the carboxyl group-con aiming
copolymer rd.) has a weight avemage
molecular-weight of 1,300 to 5,500 as
measured with 070.         12. Thegm-solid
antiMoulThq paint comsitlon according to
any one of claims 1 to 11, wherein the
carboxyl group-containing copolymer (A)
has a weight average molecular weigh).
of 1,500 to 5,000 as measured with GPO,
13. The high-solid antifouling paint
cnvpcsi.tion 20 according to amy one of
claims 2 to 12, wherein       the first liquid
comptises a scautiom of the carboxyl
group-containing copolymer U-.) whose
viscosity at 25C is 800 cd3ems or less
when measured for a solution with a.
non-volatile content of 50 wtd and is
2:0,000 mPais or less when measured
for  a solution with a non-volatile nnnaot
of 70 wA(4, and ocuicanother ingredient
Cs), and the ceneceyl grouo-contalnino
coeclymercontains the structurui unit
derived from the unsaturated carboxylic
acid 5 monomer (al) in an all1011flt of !-j
TM 50% by weight based on 15042 by
weight of the carboxyl geoup-ccetaiedeo
conolyner (A). 14The 1:) qhsoiid
antifouling paint composition to any one
on claims J. to 13, wherein the carboxyl
group- 10 containing copolyx.er (A) is a
copolymer nrcArced by radical solution
polyme.rization in a solvent using a
radical polymerization initiator in an
amount of 10 parts by weight or more
based on 105 carts by weight of the total
amouno of raw 7:7710111ers.        15.
The high-scid.d anti fooi.ing paint
composition according to any one oi
claims 1 to 14, wherein the unsaturated
carboxylic acid monomer (al) is a
444nocarboxyLic acid monomer. 2516.
The antifouling pant composition
according to claim      wherein the
monocarboxyAic acid monomer is
(meth)a nylic acid. 17. The high-solid
sotifoul ing paint composo aoatrding to
any one of claims I to 16, wherein 



94 the unsaturatetonoer al; is
(vHeth)acrylic acid, and        the other
unsaturated compound monomer (a2; is
at Least one kind ci monomer selected
from the group consisting of an alky'
(neth:rand a derivative thereof, shyrene
and a derivative thereof, vinyl acetate,
aVnyi prop:Legal:eh (methiaczwJamidw
and a derivativw
Zhercof(meth)acrylonitrile. 18. The
high-solidaru ling pal nt comositiov Ti
0acho,o1nc....clai:rs I to 19, wherein Lde
p, meta] conruound (2) is a zompz_ind of
,9hr tziglo.nt natal. The high-solid
anhi.fowl9ng paint composition according
to ol.ai,v 79A, wherein the polyvalent
metal compound (8) Is at least one kind
01 comoound selected from the group
consisting of oxides, hydroxides, halides,
and cazboxylaz.es of cghvagent Cr
trivalent. metals. 20. Thehigh-solid
anhifohLihng pa no composition 20
according to any one of claims I to 19,
wherein the ociyvag.enV metal is at least
one kihzo of zretai Selected iron. the
group consishing of zinc, copper,
germanium, magneshung calcium,
cobalt, and. aluminum.  2A, nbc
high-solid antiiooilrrq pei.nt compositio
according to any one of claims 1 to 20,
wherein tbe polyvalcus metal CO:Ep0,3 d
(R) is an oxide of at Masi one kind of
polyvalent metal sclocled from the groin
nonsistang of zinc, cooper, germanium,
magi-be:atm, calcium, and noba)t.
22. The high-solid antifouliog paint
compost according to claim 21, wherein
the polyvalent metal is cinc oxide and/or
cupric oxide.       23. Theoh--solid
antifouling pains: comoosition according
to claim 22, wherein the polyvalent metal
compound (3) is activated zinc white.
24. The high-solid antifouling paint
compo according to any one of claims 1
to 23, containing I md 300 o-rs by weight
of the oolyyalent metal compound (b)
based on 100 parts by of the carboxyl
gr000-000taininc copolynr (A). 23. Ohs
high-solid acti.foul.ing paint composition
aaccording to any one of claims 1 to 24,
containing the polyvalent metal
compound (R) in a ratio of 0,1 to 300
moles pen mole of carboxyl gromp of the
carboxyl group-containing copolymer (A).
26- The IdoL-solid antitro:ling paint
composition according any one of claims
1 do 25, containing a copper cormound
(01) as the antifouling agent (Cd high
xsoiantifouling paint oompcoltion
according claim 26, wherein the copper
compound (OU is cuprous oxide, 23. The
high-solid: antifouling paint: composition
according to any one of claims 1 to 25,
containing zinc soul-be 10(c2n as the
anti-fouling agent (C).       29. The
high-solid antifouling paint connpc-siticn
according to any 07e of claims 1 to 25,
oo-ntaining an cuuanic antifouling agent
(03) as the antifouling agent (C.) . 3Ch
The nx_m I id e.ntifouling paint
comdosiflon acicordino to claim 29,
wheroln the organdis antifouling ageng
(c3) is at least one kind of cox:pound
selected from the group consisting of a
pyriohliore compound, an
aminenerganoborane complex, and 20
4,5-dichloro-2-rd-ccfyinfnisoftiazolin-3-on
e. 31. The hioh-sclid anciiocline p-a mt
70M.F.0, according to claim 29 or 30,
containing zinc pyrithione, and.  7
ryridine-friphonylboranf complex or
4-iscpropylpyridine-dionenylitctnyaborane
complex as the organic 32. The nidh-dr'
anuifuling paint COTIEGS according to
claim 29 or 30, containing zinc pyrdtnigne
and
4,5-clichicifo-2-n-octyln4-iisoPifiarclin-3-o
he as the organic antifouling agent (7:3)
1033. The high-solid antifouling paint
composition 



according to any one of claims 29 to 12,
not containing cuprous oxide
insahstantiai amount as the antifouling
agent (C).              The high-solid
antifouling paint composition
accordingone of c3aima 5 to 25,
containino the copper compound (el) and
the organic antifouling agent (c3) as the
ntifouling agent (.3). 35. The high-solid
antifouling paint composition 20
according no claim 34, wherein phe
organi antifouling agent (c3) is at least
one kind of compound selected from the
group consisting of a pyrithione
compound, an amine-organobofanci
complex, and
4,5-dichlorc-2-n-ociLy1-4-isothiazolin-3-o
ne.  36. The high-solid antifouling paint
composition according to claim 34 or 35,
wherein the organic antifouling cent kind
of confound selected from the croup
conuis.lug cf. copper synith4oref Zino
rratotore, 5 pyridine-trifhenylberane
complex,
4-gscpropylpyridine-gioheny1methylbora
ne complex, and
4,5-dichicro-2-noofty1-4-iszh.niazolin-3-o
ne. 37. The high-solid antifeu.iing paint
codchsition 10 according to any One of
claims 1 to 25, coneaining (morons
oxide, and copper pyrithione cc zinc
pyrithione as the antifouling agent (CH
33. The high-solid antifotling paint
composition 15 according to claim 37,
containing cgchich_s oxide, copper pyrith
o or zinc pyri..hione, and
4,5-dichloro-2-n-octy1-4-i--
h2azolin-3-one as the armitcoling agent
(C). 2039. The high-solid antitenling faigt
composition according to any one of
claims 1 to 25, containing zinc s Ifide (c2)
and one organic entgfouling agent (c3)
as the antlIoulIng agent (C).  99         40.
The toSphssolid anti.fou1. ng naint
composition according to cialm 39,
wherein the organic: antifouling agent -3)
is at least one kind of compound selected
frora the groom conslscing of a.
pyrithlono cumgotmd, an
amino-orcansborane complex, 5
4,5-diclero-2-n-octy1-4-isothiazolin-3-one
o         41. The high-solid antifouling paint
composition acconcljng to claim 39 or 40,
A-is:rein the organic antiiouling ag (c3) is
at least one kind of compound selected
flum the group. 10 consisting OC copper
pyritnione, zinc pyrithione, p yr i cc ue-t
Ig_phen ,..31:;(car...9 camp]. ex
4-iscpropylpyridine-diphenylmethylborah
e complex, and
4,5-dichloco-2-n-octv1-4-isoUhiazolin-3-o
ne.         42. The high-solid antifooling,
paint composition according to any one
of claims 39 to 41, not containlng copper
or any copper col-mound in a substantial
amount as the antifouling 2043. the
high-solid antifouling paint composstsc.
accordlrc in C_BiT K2, CO'Ktainiflq zinc
sulfide (c2) and zinc uyrithlone as Lne
antifou_ing agent (I). 44. The nigh-solid
antifouling paint composition  100
accorginm to clamm 42 or 43, containing
zinc suii.ide (c2), and
pyridine-triphenylborane complex or
4-ioopropyloyridina-ciiphecv:Lmethyl] bc;
rane complex, and zinc: pyrithicne as tho
anLifccjing ament) Thecddd antifo.inling
paint composition according in any one of
claims 42 to 44, containing zinc su fib
(029, zinc pyrithione and 4,5-ylichloro 2 n
octy1-4-isptholin-3-one as the antifouling
IC.agent (0). 46. The high-solid
anoii:nulHng paint composit accord) no to
any one of claims 1 to 45, further corm
'sing (931). 15              The high-solid
antifouling paint comphsgtZmn according
to any one of claims 1 to 46, further
comprising an achtoaceLyi
group-cora)rihg compound (d2). 20A.
The high-solid antifouling paint
composition according to any one of
clams 1 to 47, further comprising an
alkomysilane compound or a derivative
thereof Cg3).  



101 according to any one ci claims 1 to
43, further om-rig a dispersant (c14).
50. 50-d anifoutheng pafre compcsitimn 5
according to claim 19, /therein the
dispersant d4) Is aL least orth kind of
dispersant selected from rhe group
consisting of a coalobaeed resin, a
petroleum resin a Lermene resin, a vinyl
ether (co)polymer, a thiethPacrylate esrdr
(copclymer and a mmmocarboxylic acid
compound Paving a molecular weight of
3,000 cr less.         51. The high-solid
antifouling paint composition according to
any one of claims 1. to 50, further
compofthinc an anti-sagging agent (d5).
52. The high-solid antifouling paint
composidem according to any one of
claims 1 to SI, further comprising a
plasticizer 2053m The high-solid arrifcm
fog paint composition according to claim
52, wherein the plastthclzer (d6) is a
chloriddted paraffin and/or a
phosphorous-based plasticizer. 54The
hic:h-solid antif ling mint composd  102
accordinb to any one of claims 1 to 33,
Metier corean extender pigment (di). ni.
The riniseMid art) foolino ofint
composition 5 according to claim 34,
wherein the extender pi. gerent (d7) is -
56. The high--solid antifouling paint
composition according to any Ore of
claims I to 55, further comprising a color
pigment (dB). 1 57. The high-solid
antifouling paint composition according to
claim 56., wherein the color pigment (dB)
is at least one :dud of color pigment
selected from the croup consisting of iron
oxide red, titan whete, yellow iron oxide,
and an organic 15 pigment. 52- the
high-solid antifoaling paint composition
according to any one of claims 1 to 57,
containing at least one kind of solvent (F)
selected from the group consisteng of
toluene, 20 xylene, erime2hylbenzene,
ethanol, pre:porn', butanol, ethylene
glycol monobutyl ether, methyl ischhey1
ketone, and propylene glycol
monomeehyl ether.  10-3 high-solid
antifouling paint comocwllion according
to any one of claims 1 to sa.  60. A base
materal with 5 the as- rauerial is coated a
thessch solid antifouling paint of claims I
to 58.              ?in a surface of film
formed by curing ion according to any
one  Ar antifouling base material,
wherelts the surface of 10 the base
material to be contacted with seawater or
freshwater is coated with a coating film
formed by curing the high-solid
antAfouling paint comnoslljen accordirm
to any one of claims 1 to 58, 1562. The
antifouling base material acc.o.ton to
claim 61, wherein the base material is
any one of submerged structures, outside
boards of a ship, fishing nets and fishing
implements.            63. A method for
forming a coating fill on a surface of a 20
base matetal comprising: 



coating or impregnating theL the tase
material with the high-solid astiicling paint
composition according to any one of
claims 1. to SH, followed by curllg the
high-solid antifouling. paint composiuto
form a coating film.  104        64. An
antifoupix, method for a base material
comprising:       coating or irrpreonatang
the surface of the base material siyh the
Xlcl-scGid antifouling oaf.rxt composition
according to any one of claims 1 to 50.
Gcliownd by cur cc the hi
ph-solidanti.feuling paint composition to
form an antifouling coating film,        65.
The antifouling method. for a base
material according Go claim 64, wherein
the base material is any one of an
udderwatxx structure, an outside board of
a ship, a fishing net and a. fishing 10
66. A high-solid1ifoulfng paint set
comprising:        a first liquid comprfsing a
caxboxyl grout-oontatnind copolymer Gl2
that has a structural unit derived from an
unsaturated carboxylic acid monomer (al)
and a structuxal d derived from an other
unsaturated compound monomer (a2)
copolymerizable with the unsaturated
carboxylic acid monomer and has. a
weight average molecular weigh:, 0.7.7
1,000 70 6,000 as 20 measured with
GPO, a second fignjd COMprja
polyvalent metal eatable of reacting with
the carboxyl group of the carboxyl
group-containing copolymer. (A), and
105 omtjmnally an other compnnent(s),
at least one of the said firstthe said
second liquid and the said other
component(s) containingantifouling
sgemt (PJ. 7-) highasclid two ----neckege
antifouling paint set coral a first liculd
comprisingrni.taimind copolymer (A)
which has a structural unit derived from
an 10 unsaturated cal:boxy/1c acid
monomer (al) and a structural unit
derives from an other unsaturated
compound monomer (a2)
copolymerizable with the unsaturated
carboxylic acid MOnOM.S7 (al), and has
a weight average molecular weight cf
1,C00 to 6,000 as measured with GEC.,
and 15a second liquid comprising a
polyvalent metal compound (B) capable
of reacting with the carboxyl group of the
carboxyl )up-containium copohmer (A),
the said first liquid and/or the said second
liquid containing an anyifogling agent (0).
20       GB. The high-solid two-packeue
enti.foul. ing paintset according it.) claim
67, wherein the first liquid comprises the
carboxyl group-containing copolymer (A)
and does not contain the polyvalent
metal compound  106 and       the second
liquid comprises the carboxyl
group-contadning copolymer .g.) and tne
roiyvaianh metal compound (D), and
does not contain water in a subsbantial
amdurt. 69. Jat high-solid three-package
antifouling paint se COWpb bd ccmpr
sing aco.tel ning copolymer 1\) that has a
structural unla derived fro:nen
unsaturated carboxylic acid monomer (al
and a structural unly derived from an
other unaaturated compound monomer
(ob) caupolymorizaele with the
unsaturated carboxylic acid monomer
(al), and has a weight average molecular
weight of 1,000 to 6,020 as measured
with CirC, 15a second liquid
comprising3compound (3) 



capable of reacting wtth the carboxyl
gorcap of the orcup-containr.g.
copolymer (al,       a third liquid
comprisixo at 1east one kind of
ingredient selscted from a defcaming
agent, a v iscosity Tr:di:Fier, a coating 20
film curing rate modifier, and a coating
film hardness mcdifier, at Mast one of the
said first. licuid, the said second liquid,
and the said third liquid containing an
antifouling agent (0). 70. The high-solid
three-caokage antifouling waset  107
according s.c slain 59, wherein the firstcg
td comnri ace the carboxy group-
containing cl9(01 ympnot contain the
oolyvalent meta I compound (0) , and
theiod iicfuscsorrLurisesthe carooxyt
croup-co cops lymer (Al and the
polyvalent metal compound (0), and dccc
not in a. substantial amount .
ABSTRACT Disclosed is a high-solid
antifouling paint composition
characterized by including: (A) a carboxyl
group=containing copolymer that has a
structural unit derived from an
unsaturated carboxylic acid monomer
(a1) and a structural unit derived from an
other unsaturated compound monomer
(a2) copolymerizable with the
unsaturated carboxylic acid monomer
(a1), and has a weight average molecular
weight of 1,000 to 6,000 as measured
with GPC, (B) a polyvalent metal
compound capable of reacting with the
carboxyl group of the carboxyl
group-containing copolymer (A), and (C)
an antifouling agent. The high-solid
antifouling paint composition of the
present invention provides an antifouling
coating film that imposes less
environmental burden, affects human
bodies less, and has excellent antifouling
performance, excellent persistence
thereof and excellent mechanical
strength.   




