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1 DESCRIPTION HIGH-SOLID ANTIFOULING PAINT COMPOSITION,
ANTIFOULING COATING FILM, BASE MATERIAL WITH COATING
FILM, ANTIFOULING BASE 5 MATERIAL, METHOD FOR FORMING
COATING FILM ON SURFACE OF BASE MATERIAL, ANTIFOULING
METHOD FOR BASE MATERIAL, AND HIGH-SOLID MULTI-PACKAGE
ANTIFOULING PAINT COMPQSITION SET TECHNICAL FIELD 10 The
present invention relates to a h %-%%ﬁﬂﬁ%unng paint composition,
more particularly a high-solid antifouling paint composition used for
forming an antifouling coating film that exhibits an excellent antifouling
perf%TQ_régg and the like on a surface of a base material such as an
underwater atructureN1s B uiiaetboard of 2SR5 1 Ashing HeT IR ING
Cog%m% %ear, with reduced environmental burden and reduced effect on
AuMsh foddfes B HEREER Hid thelike: BRCRE FEUND WETE JOUHENG BASE
bottom of a ship, fishing nets, pipings for supplying/draining seawater,
MA T hGefwatel St %ré’@gné%&ﬂm@ SePSoMEtiMES YaRhgudRRARSIr OF BASE
appearances and functions, upon exposure to water over a long period of
MATHE Hue (R HRERCaHE Troferatio rPoBRNGUBERGUstIC G§RNISIS - SOLID
such as animals 2 like oysters, mussels, barnacles and the like, plants
MUSTEn BACTaVeFs ANd 1O k6 BdcttiTa @AH B like ON tHEIF surfaces.
Particularly, when such aquatic organisms attach to the ship bottom and
proliferate, the surface roughness of the ship bottom 5 increases,
possibly leading to decrease in ship speed and increase
TECHNICAL FIELD

The 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
that exhibits an excellent antifouling performance and the like
on a surface of a base material such as an underwater structure,
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

The 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
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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 grganisms attach to fishing nets such
as aquaculture nets, set nets and the like, and 10 proliferate there, the
mesh of the nets is clogged, possibly leading to a significant problem

11 ksSUushsas dyingof dvingcatehes, frorna lackef aimand the-like; Rukthermere, as
attachment and proliferation of aquatic organisms on pipings for

1avSHPRIYiRG{draining seawater pessibly docauses tioubles indistibitions ces .
and circulation of cooling water in thermal and atomic power stations or

theﬂ%@t&%ﬁ@&ﬂ‘ﬁ(&“@}{%ﬁ these damages ship bottams andthe likene snip

have conventionally been coated with, for example, a paint containing a

bot CARAymer of fributyltin methacrylate-with methyl, 20 methacrylaterontheo - om

ike and cuprous oxide (Cu20) as an antifouling paint excellent in

inc$§ég%$;g%§§%9@§g§§1a£@ﬁ Qpoly, é’gs@iﬁr@%ﬁi{%'igge%%ﬁ%a%wease

e Ing paint”, that is, the copolymer hydrolyzed in
, eawater, releasing organotin _compounds_such as bis(ributylti [ :
o TS ST 4 B3RO RIS Bl FofotBats » bUT U e e ina
houtributgltinrgalider éEu%an}é Xmge‘p.reser%tg hglo en &t}og]% or tri1e Iigeﬁ'groOm the
eXhiitan “&htifod ing eﬁectef anathe hyd?o yZ copolymeqr |{1se?11fl which
egr become water-soluble, is also dissolvedtiglto seawater. 5 Accggdi&g%
e

.h C
SR oFREI R mains on fhe Cozted Lifdcs BFfhe ship Béttom "and this

. _surface can be always kept active. A solvent-based paint, which has.been
£15BLRGr ) GoSt 28 & parR AP o R R A oG S §LRe/ and

source of ) ,
proliferate there, the mesh of the nets is clogged, possibly

leading to a significant problem such as dying of living catches
from lack of air and the likes.

Furthermeore, attachment and preoliferation cf aquatic
organisms on pipings for supplying/draining seawater possibly
causes troubles in distribution and circulation of cocling water
in thermal and atomic power stations or the like.

In order to prevent these damages, ship bottoms and the like
have conventionally been coated with, for example, a paint
containing a copolymer of tributyltin methacrylate with methyl
methacrylate or the like and cuprous oxide (Cuz0) as an antifouling
paint excellent in antifouling performance. The copolymer in
this antifouling paint is a “hydrolyzable self-polishing paint”,
that is, the copolymer hydrolyzed in seawater, releasing organotin

compounds such as bis{tributyltin) oxide (tributyltin ether,
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environmental pollution because such a paint releases a large 10 amount
of organic solvent in the air. As an environmentally friendly paint, a
high-solid paint, a water-based paintza 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

Bu; rerormemnce; With adedueed: 15 gantentiobergapic, salventphxamples 4401 de
3 of Japanese Patent Laid-open Publication No. S52-32928 (Patent

(BuRecumentd}discloses an patitoyling Paint) COMpOsition gentaiBing@ibit an
copolymer of (meth)acrylic acid with methyl methacrylate or the like, zinc

ant aeelate,Rnd:others. 2Q Examples, 48 1o b4 Qf JapansserRatentLaidfopem: ch
Publication No. H2-196869 (Patent Document 2) disclose an antifouling

ha s PBIL SRMRQSItion containing a;methacryli¢iacid/;qtbyl @ﬁg@%ﬂéﬁﬁz{ter.
methoxyethyl acrylate copolymer, and copper naphthenate or zinc

Accfﬁ%ﬁﬁﬁ%y?iwgr9@&%{“1%%@&9 coptipg films.with a4, sufficlent «ne ship

antifouling performance. Japanese Patent No. 3040094 (Patent Document

bot Sbflisclasgs .an antifouling paint CompOSIION GONMAINIGA: 4 ctive,

metal-containing resin formed from a carboxyl group-containing resin

such ag 5 gerylicresin and. éi,kewgmg aﬁg%a&s%%'gggg%%égﬁao INges 25 a

“agent. Japanese Patent Laid-open Publication No. -501293 (Patent
pail? pcument g}ﬂ}d@&gses an ar}tf%lirggepain% %g:m?gsition using a carboxglf
' y

' , about 105 to35% by

group-conr}ainlng p%ﬁ/maer"%ﬁat conjtalns,r F?yplcall
envi@! h;%r%fl%‘%rﬂ'i‘:&ci%%%% '%%E%g@gc ggif?nmgngra”fét’*% %%hseés‘? a large

antirouling pal compositions had a probleém In storage Stability over time
amo%g%aof crganic solvent in the alr. As an environmentally
friendly paint, a high-solid paint, a water-based paint, a powder
palnt and the like have besen developed. However, there has been
developed no antifouling paint having beth a high antifouling
performance and a high cocating f£lim performance with a reduced
content of organic solvent.

Ixamples 1 to 3 of Japanese Patent Laid-open Publication

Neo. 552-32928 (Patent Document 1) discloses an antifouling paint
compesition containing a copolymer of (meth)acrylic acid with
methyl methacrylate o¢r the like, zinc acetate, and others.
Examples 45 to 54 of Japanesé Patent Laid-cpen Publication No.
HZ2-19686% (Patent Document 2} disclose an antifouling painﬁ
composition containing a methacrylic acid/ ethyl methacrylate/
methoxyethyl acrylate copolymer, and copper napnthenate or zinc

rosinate. Neither of them provided coating films with a
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difficulty in reducing the volatile organic compound content (VOC) to a
low level. Japanese Patent Laid-open Publication No. 2002-241676 15
(Patent Document 5) discloses, as af antifouling paint of high-solid type,
an antifouling paint that contains a varnish of a metal-containing acrylic
resin having, in the side chain of the acrylic resin, at least one group
suf fdpresantechhy feroiula ¢1)cbelowr@ 281-C-O-M-(A)m (1) 20 (in the
formula, X is a group represented by the following formula: O -O-CY 5 n
is 0 pdaneischydrosatbors M3s metal; m paniiegergiventby) discloses
subtracting 1 from the valency of metal M; and A is an organic acid

an fesidyederivedfiom@ menpebasicasid)-whetein thg antdeulng paint hasing
a non-volatile content of 40% by weight or 5 more, a viscosity (25C) of 18

resPRisealess, angan organie solvent cantet(VOG):of A00a/L0rdass, as

However, this antifouling paint had extremely poor coating workability

acrh@qause of is 1opshighs viscosity .Fhereferec a coating 4im ywas harditoouring
orm, and the formed coating film had difficulties such as a low stationary

agel antifauling perfarmange and alawearing degree-Rajgnt ROoUmMERt 3
1: Japanese Patent Laid-open Publication No. 552-32928 Patent

oL o A S R oo A oo
using a carboxyl group-containing polymer that contains,
typically, about 10% to 35% by weight of acrylié acid oz
methacrylic acid monemer. Any of these antifouling paint
compositions had a problem in storage stability over time and a
difficulty inreducing the volatile organic compound content (VOC)
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 acrylic resin having, in the side chain of the

acrylicresin, at least one group represented by formulia (1) below:

3
— Xy C—0—M—(A)}, (1)

(in the formula, X is a group represented by the following formula:

—O0—C—Y—
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Patent Document 4: Japanese Patent Laid-open Publication No.
S62-501293 Patent Document 5: Japanese Patent Laid-open Publication
No. 2002-241676 20 DISCLOSURE ©F THE INVENTION The present
invention is directed to solving the above problems accompanied by the
conventional arts. It is therefore an object of the present invention to

n 1iProvide an antifQuling6 coatingfilm.that impeses reduced environmental. .,

burden, affects human bodies less, and exhibits excellent antifouling

by Q%f@f%@@?ﬁg excellspt presistence thergof.and exgellentymechanical, - . ¢

strength; and a high-solid antifouling paint composition capable of forming

acig stebanantifouling goating film., The high solid anfifouling naint, ., .

composition of the present invention is characterized by comprising: (A) a

ant €20y graup-cantaining %%%O-'wggkg%aéo%t%f Ct%&a'mtgg{iu%gggm or

from an unsaturated carboxylic acid 10 monomer (al) and a stru

morderived from %?fvtv'?t%é upsatyrated compound monomer (a2

copolymeriza the’ unsaturated carboxyiic acid monog}rrrngfEl faif e vent

has a weight aver, lecular weight, of 1,000 to 6,000 as measyred .
o R T Em et SompOCd CBbaLIcLbF rBhEtg Ga e Lot
the carboxyi group of the carboxyl group-containing copolymer (A), and _ |
b2 G ek TRASLIRG Soert e Righe Lo AroMi BaE Eoftposifor-ge "iab

. _preferably . :
viscosity.” Therefore, a coating f£ilm was hard to form, and the

formed coating f£ilm had difficulties such as a low stationary
antifouling perfbrmance and a low wearing degree.

Patent Document i: Japanese Patent Laid-open Publication
No. 852-32928

Patent Document 2: Japanese Patent Laid-open Publication
No. HZ2-196869

Patent Document 3: Japanese Patent No.304009%4

Patent Document 4: Japanese Patent Laid-open Publication

No. 562-501293

Patent Document 5: Japanese Patent Laid-open Publication

Ne. 2002-241676

DISCLOSURE OF THE TNVENTION

The present invention is directed to solving the above
problems accompanied by the conventional arts. It is therefore

an object of the present invention to provide an antifouling
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a high-solid multi-package antifouling paint composition 20 obtained by

mixing a first liquid containing the carboxyl group-containing copolymer

(A), and a second liquid containing the polyvalent metal compound (B).

The high-solid antifouling paint composition is preferably a high-solid

two-package antifouling paint composition obtained 7 by mixing a first
coatigyid and:a second liguide whereindbe fisk liguidcomprses the-egrborykct s

group-containing copolymer (A) , and the second liquid comprises the

humP9lyvaleatmetakcomporng (8) - Ehe:high-selid antfeulingipaigtpe r formance,
composition is preferably 5 a high-solid two-package antifouling paint

exc&£OMPosition gbtained by aixingrafirst iquid end-a second-iguid, whesin n;
the first liquid comprises the carboxyl group-containing copolymer (A), the

and $PEANG, liquid comprises the palyvalent metal compound 0 (R). and 8L vri ng

least one of the first liquid andthe second liquid contains the antifouling

sucROSAt (Q): 145 alsa.prefened thatdhe fhigh-solid antifouling paint

composition be a high-solid two-package antifouling paint 15 composition

ompositon be a high-Sofi -p uling paint 15 com
] o es T 2y Ghoun A taing CopO e () o B0ge™>="

: no%contain therpo%gv%lent.meéal comLpound. gB)Fl 20 the second liquid
mventlion 1 cria C ri1ze o} Oomprisl -
comprises the car oxngroup-cor?gtaunlngp copo yﬂwer (A) and the

poWMﬁFWﬁ”§§%E%¥§Eogggégl88%92%%5%% copolymer that has a

structural unit derived from an unsaturated carboxylic acid
monomer (al) and a structural unit derived from an other
unsaturated compound moncomer (a2} copolymerizable with the
unsaturated carbeoxylic acid monomer (al} and has a welght average
meolecular weight of 1,000 to €¢,000 as measured with GPC,

{B)- a polyvalent metal compound capable c¢f reacting with
the carboxyl group of the carboxyl group-containing copolymer (A),
and

(C) an antifouling agent.

The high-solid antifouling paint compesiticn is preferably
a high-solilid multi-package antifouling paint composition
obtained by mixing a first ligquid containing the carboxyl
greoup-containing copolymer (A), and a second liguid containing
the peolyvalent metal compound {(B).

The high~solid antifculing paint composition is preferably

a high—-sclid two-package antifouling paint composition obtained
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contain water in a substantial amount, and at least one of the first liquid
and the second liquid contains the antifouling agent (C) ; and in this case,
the second 8 liquid preferably contais the carboxyl group-containing
copolymer (A) in an amount of 1 to 30% by weight of the total amount of
the carboxyl group-containing copolymer (A). The high-solid antifouling
by Raini sgmpesitan is praferably, b a high-sglid thregspackage,antifouling ¢4, o«
paint composition obtained by mixing a first liquid, a second liquid, and a
11 gihirg éthHgﬂ_«ﬂ@%f%'ﬂé*@a@ﬁékﬂ-ﬂd%EQ{HBU%%‘P&??{QS%pq1ym r (), and
group-containing copolymer (A), 10 the second liquid comprises ﬁ1e
hePQly¥alent metalicompound (B), tﬁ‘?ethggi:g'&'&%%@pﬁ'%ec%ﬁt_'f&ﬁ’tp%%d (B).
ingredient selected from a defoaming agent, a viscosity modifier,"a
coating.film curing- rate fier,,and a_coating film hardness modifier
and 15 at Ie%;rgt one of tﬁ%]tg'f)l?gtbl}%lu?gl and the gg:c%%qﬁqlﬁfd‘ Contains f:nfeerably

ah ggﬂfgggﬂg gg&% jcg.clf(%ge:wsg r&rg%err@githat the high-solid an ifoulingbtaine 4

int "composition'be a frés-patkage antitouting paimnt ™

ampaositign obtained by mixing a first liquid, a second liquid, 20 and a
oY | Jl“réé%(ﬁ%ma V\%errse?n &%%Trlsﬁic?%ﬁ c%m%%i%%?% tSibokyl Wherein
group-containing .copolymer (A) and does not contain the polyvalent
G %ﬁ%ﬁiﬂ SEBNTIRfR EOMpHEEs the dabbRyP ~containing

metal conipound
copPURSonfaining

the second liguid comprises the polyvalent metal compound

(R}, and

at least cne of the first liguid and the second liguid
contains the antifouling agent (C).

It is also preferred that the high-solid antifouling paint
composition be a high~sclid two-package antifouling paint
composition obtained by mixing a first liguid and a second liguid,
wherein

the first liquid comprises the carboxyl group~containing

copolymer (A) and does not contain the polyvalent metal compound

the second liquid comprises 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 liguid and the second liguid

contains the antifouling agent (C); and in this case, the second
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9 copolymer (A) and polyvalent metal compound (B), and does not
contain water in a substantial amount, the third liquid comprises at least
one component selected from a defgaming agent, a viscosity modifier, a
coating film curing 5 rate modifier, and a coating film hardness modifier,
and at least one of the first liquid, the second liquid, and the third liquid

1igeontairs the aptifpubng agenk(Greanskindbisy case.dhg-sesand liguid
preferably contains the carboxyl group-containing copolymer (A) in an

cop@metnt okl to30% hyweighi 49 efdheptotalapauntotthe garbex: amount

group-containing copolymer (A). The volatile organic compound content

of MOQ0fIhehigh-salid antifouling:paint.comngsition ofthe present
invention is preferably 400 g/L or less, and particularly preferably 100 15

to 3p0: 9/ ﬁ@s‘@@iﬂ@tﬁgﬁgﬁiﬁ%@?gﬁW@iggh%fotgﬁﬁgoﬂél preferably
group-containing copolymer (A) is preferably 1,300 to 5,500, and

a nParlicylarly;preferably,1,500 49 5,000 a5 megsured with GEG, dathe .,

high-solid multi-package, two-package, or 20 three-package antifouling

_ i-pack age, or 20 geartfailing
o S aencs & <hlltih o he Yoo BroL LoNAInG oyt (57

13 qw£1(9§ew%{%cositx at 25C is 800 mPas or less measured for a solution with

a non-volaj'fii% content 10 of 50 wt% and 20,000 mPas or less measured
. ) ] X 0 X
for a golution with .a non;volatile. content of 70 wipe, and gptionally another,

copolymer (A),

the second ligquid comprises the polyvalent metal compound

the third liquid comprises at least one ingredient selected
fromaadefoamingagent,a\dscositynmdifier,acmatingfilmcuring
rate modifier, and a coating film hardness modifier, and

at least one of the first liguid and the second liguid
contains the antifouling agent (C).

Tt 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 liguid,
and & third ligquid, wherein

the first liguid comprises the carboxyl group-containing
copolymer (A) and does not contain the polyvalent metal compound
(B),

the second liquid comprises the carboxyl group-containing
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ingredient(s), and that the carboxyl group-containing copolymer (A)

contain 5 to 5 50% by weight of the structural unit derived from the

unsaturated carboxylic acid mononter (al) based on 100% by weight of

the carboxyl group-containing copolymer (A). The carboxyl

group-containing copolymer (A) is preferably a copolymer produced by
copdagitaksalmtion pelymeanzaiinenn and=Solvenimsingia (adicabnd does not

polymerization initiator in an amount of 10 parts by weight or more based
con©i}0Q;pads byweight.ekther tatal amauatef, raw monomers. The

unsaturated carboxylic acid monomer (al) is preferably a monocarboxylic

acid monemer andipadicary preferably th@ednacadiganiditiselected
preferred that the unsaturated carboxylic acid monomer (al) be

f rofiaeiplacerlicracid,; and the ptherunsajurated:campound monamer (a2 heing

at least one 20 kind of monomer selected from the group consisting of an

rat @yl dmathlacryate and a.deriyative thereol shuene andsia detyatives

thereof, vinyl acetate, vinyl propionate, (meth)acrylamide and a derivative

theregof ;and (methlacrylaniteile: ;The pelyvalent metal compound (B)isy, ang

preferably a compound 11 of a divalent or trivalent metal, and particularly

- bly. ' | f th : ,
e A

es, and carboxylates of the divalent

ca s%[ r;%%:eé“er&%a s13 JhePYyvaigntipetal is preferably atleast gne kind
group-containing copeclymer {A) in an amount of 1 to 30% by weight
cf the total amocunt of the carboxyl group-ccontaining copolymer
(RA) .

The volatile organic compound content (VOC) of the
nigh-solid antifouling paint composition of the present invention
is preferably 400 g/L or less, and particularly preferably 100
to 350 g/L.

The weight average molecular weight of the carboxyl
group-containing copolymer {(A) is preferably 1,300 to 5,500, and
particularly preferably 1,500 to 5,000 as measured with GPC.

In the high-solid multi-package, two-package, or
three-package antifouling paint composition of the present
invention, it is preferred that

the first liquid comprise a solution of the carboxyl
group-contalning éopolymer (L) whose viscosity at 25°C is 800

mPa*s or less measursad for a selution with a non-volatile content
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selected from the group consisting of zinc, copper, germanium,
magnesium, calcium, cobalt, and aluminum. The polyvalent metal

- compound (B) is preferably an oxide @f 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,

of suchas acliyaied zinc whutesand the ke, andior.cupricexides Ihgr ion with
high-solid antifouling paint composition of the present invention preferably

a nSONtRINS. 1o 500 parts by weigh ofthe 15.polyyalent metal compaund
(B) based on 100 parts by weight of the carboxyl group-containing

ingg%gggglgr(g)\)r. Tg}gdhlggésglid antifouling paint composition of tle present
invention preferably contains the polyvalent metal compound (B) in a ratio

of 0.1, 0 500 males pgmpﬁegég@@gﬁxh%fog%;% 10820 qaPOXYLe 51 n 5 to

group-containing copolymer (A). The high=solid antifouling paint

50%2%%%%?&&%5&“&%%@@ éﬁ‘_{%”at' " E%ée)r bly sentains 2 ggepgérl?a;:urated

asthe “antifouling agent e copper compoun

o= djsliges cuprous oide, 12 The high-sold antlpplig paint composiion.,

present invention preferably contams zing sulfide
ntifouling a entéC)CIt is also preferred that'i& high-solid antifouling
Carpéﬁﬁylfs anp Sition of nelﬁlges%?f??ni/\éfﬁﬁgn oer\tain an organic
antifouling agent §c3) as the antifouling, a%:nt Cg . In this case, cuprous

oxide Hiay ot B corRAMEN 1% SUbtantral SO SEthe: Artfofitig =~ 221

agent (C). Here, the "substantial amaount" means _ , ,
a copolymér produced by radical solution polymerization in a

solvent using a radical polymerization initiator in an amount of
10 parts by weight or more based on 100 parts by welight of the
total amount of raw monomers.

The unsaturated carboxylic acid monomer (al) is preferably
a monocarboxylic acid monomer, and particularly preferzably
{meth)acrylic acid.

It is preferred that

the unsaturated carboxylic acld monomer (al) be
(meth)acrylic acid, and

the other unsaturated compound monomer {aZ) be at least one
kind of monomer selected from the group consisting of an alkyl
(meth)acrylate and a derivative thereof, styrene and a derivative
thereof, vinyl acetate, vinyl pro?ionat@, {meth)acrylamide and
a derivative therecf, and (meth)acrylonitrile.

The polyvalent metal compound (B} is preferably a compound
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"amount required for functioning as an antifouling agent." 10 Preferred
examples of the organic antifouling agent (c3) include at least one kind of
compound selected from the group ggnsisting of a pyrithione compound,
an amine-organoborane complex, and
4,5-dichloro-2-n-octyl-4-isothiazolin-3-one. It is particularly preferred to
of H9817IREpyrthione, ndh L pyrding tripheaviborane complex Qe feranly at
4-isopropylpyridine-diphenylmethylborane complex in combination, or to
leaYseinc pyrthiope.and, 4,5:8ichlor0-2:n:0etyl4-isothiazalins3:008 it s ng of
combination. The high-solid antifouling paint composition of the present
oxiég é“,V%%RJEQE‘%ISEab'X&? Q@é%s; %%9&9:%&%0&%% Q%gc%§n9h%nd9@§fé%t or
antifouling agent (c3) as the antifouling agent (C).” Examples of the
trig@f&%aggfg MrS]g agent (c3) include, preferably, at least one kind of
compound selected from the group consisting of a pyrithione compound,

an amine-organoborane complex. and 13 .
e I L 20 dan 1y o deaor one Kind of metal

Sellgalg[tﬁgn%gggrg %gom?ognd selected from the group consisting ocgco

per,
p)?r Ione; zinc pyrit(P'noCheE,3 ﬁﬁﬁﬁ‘é‘i rilp%n%fborane’co?ﬁjﬁig%% Srmaniui,
4-isopropylpyridine-diphenylmethylborane complex, and
magﬁ‘,%%&ﬁlbrt&éﬁ%ﬁ%ﬁ@%ﬁﬁ&oliﬁ@oﬁ@%?ﬁ@high-solid antifouling
paint compaosition of the present invention, cuprous oxide, and copper ,
pyrit’ﬂfb%eo&li’iﬁélﬁ{/‘rﬁh%%aére%%?éﬁ@z u‘s%)d intoMGINGRiGT af the ©*-¢e
antifouling 10 agent (C). For example, cuprous oxide, copper pyrithione
of Bin]n%a;i%itﬁﬂﬁ] A 2 FoRACAIBR-S e listtiasdIfRa g afée 9roup

consisting of zinc, copper, germanium, magnesium, calcium, and
cobalt, and particularly preferably zinc cxide, such as activated
zinec white and the like, and/or cupric oxide.

The high-sclid antifouling paint composition of the present
invention preferably contains 1 to 500 parts by weight of the
polyvalent metal compound (B) based on 100 parts by welght of the
carboxyl group=-containing copolymer (A).

The high-solid antifouling paint composition of tife present
invention preferably contains the polyvalent metal compound (B)
in a ratio of 0.1 to 500 moles per mole of carboxyl grcocup of the
carboxyl group-containing copolymer (A}.

The high-sclid antifouling paint composition of the present
invention preferably contains a copper compound {cl) as the

antifouling agent (C}. The copper compound {cl) includes cuprous

oxide.
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preferably used in combination. In the high-solid antifouling paint
composition of the present invention, zinc sulfide (c2) and an organic
antifouling 15 agent (c3) are preferably used in combination as the
antifouling agent (C). Examples of the organic antifouling agent (c3)
include at least one kind of compound selected from the group consisting

of ampgithiene semPouRG: Brbamine;GFEaRAbeRNeLONRIEK, #Ndne present
4,5-dichloro-2-n-octyl-4-isothiazolin-3-one; for example, at 20 least one

invking:of-compaing-sejected fronsthe groupicensisting of2.GOpRETant i fouling
pyrithione, zinc pyrithione, pyridine-triphenylborane complex,

agefidsqeropylpyridine-diphenylmethylborane complex, and
4,5-dichloro-2-n-octyl-4-isothiazolin-3-one. In this case, the antifouling

agent (¢} ray. Hof LORLAIN COPPLL OF &-CORRESCmPAUNd 144 a1 : ny paint

substantial amount; and in such a case, the organic antifouling agent™(c3)

comSJ¥elarahly zinc pyrifhigne, L is; prefgtred to usg.zing pyrithiope, and

pyridine-triphenylborane complex or

ant%i??%%g%gfgéq{@e@??%”é’ 'E%eéhé/:}&bgo{%%%fo%'%é%? qumbinations and; ..,

rred to use zinc pyrithione an

cupét?%%'Cé‘it%rﬁézﬁ%&ﬁd}é'{:4%%0%‘.{;%%04'&%8”&'“ac‘%’él?'?’%aé'q‘?{‘ia'iea%éﬁ%t as the
substantial amount™ means "amount required Tor functioning as an

antifouling agent”. The high-solid antifoulipg paint compasition of the
2=t LEQEN B ehtior mdy ferher contain & Iast SR dnd BF adtve 167"
w.Selected from the group consisting of water (dl), an acetoacetyl "
S b L RAN RS O DOL TR (3 T S S oo B 255 -
?xe%erlvatg/e thereof (d3), a dispersant (d4) , an anti-sagging agent c(3(1)&3):22Clude

/G51iGiZeT 86F, HheKterder GIGRTENE (i7) Excopt e ¢ 22 |

at least one kind of compound selected from the group consisting
of a pyrithione compound, an amine-organcborane complex, and
4,S—dichlor0m2wn~octyl—4—isothiazolin—B—ohe. It is
particularly preferred to use zinc pyrithione, and
pyridine-triphenylborane complex or
4-isopropylpyridine-diphenylimethylborane complex in combination,
or to use zinc pyrithione and
4,5-dichloro-2-n-octyl-4-isothiazolin-3-one in combination.
The high-sclid antifouling paint composition of the present
invention preferably contains a copper compound (cl) and an
organic antifouling agent {(c3) as the antifouling agent (C).
Examples of the organicantifouling agent (¢3) include, preferably,
at least one kind of compound selected from the group consisting

of a pyrithione compound, an amine-organoborane complex, and
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15 polyvalent metal compound (B), a color pigment (d8), 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, a petroleum resin, a terpene resin, a
vinyl ether 20 (co)polymer, a (meth)acrylate ester (co)polymer, and a

4, 5 radnocashoxylicracid egmpound daving-a mMoleaHanweight:of 3.000i6tilarly
less. Preferred examples of the plasticizer (d6) include a chlorinated

pre paraffin pndler bephospherous basedplaglicizes. 151 Prefesred examlesroup
of the extender pigment (d7) include talc. Preferred examples of the color

con pigmenty(dSy inchyde at deastianeddad of coler pigment;sglacted from the

group consisting S of iron oxide red, titan white, yellow iron oxide, and an

pyrp&@m%}}igm@ﬁ.yﬁ%gms@@@mg%ﬁng paint composition of the
present invention preferably contains at least one kind of solvent (E)

4-1 88l franthegroug @ﬂﬁ@éﬁ%}%‘&%&ﬁ@%r&& ex, and

trimethylbenzene, ethanol, propanol, bitanol, ethylene glycol monobutyl

4, setherymethyl ishutyliketone ;and propylene, alycol monomethyl ether.

The antifouling coating film of the present invention is characterized in

thatjt,isfarmed by curing dhe, ¢ Pf’%d‘i%'?@?}da horantiouling paint ¢ oy,

composition. Thé base material with a coating fhm oFt%eppresent
preIMENIORJE hRMACteized In b3l the surface of the basg material o o; 2ine
pyrithicne are preferably used in combination as the antifouling
agent (C). For example, cuprous oxide, copper pyrithione or zinc
pyrithione, and 4, 5~dichloro-2-n-octyl~4-isothiazolin-3-one are
preferably used in combination.

In the high-solid antifouling paint composition of the
present invention, zinc sulfide (c2) and an organic antifouling
agent (c3) are preferably used in combination as the antifouling
agent (C). Examples of the organicantifoulingagent (c3) include
at least one kind of compound selected from the group consisting
of a pyrithione compound, an amine-organoborane complex, and
4,5-dichloro-2-n-octyl-4-isothiazclin-3-one; for example, at
least one kind of compound selected from the group censisting of
copper pyrithione, zinc pyrithione, pyridine-triphenylborane
complex, 4-isopropylpyridine-diphenylmethylborane complex, and
4,5-dichloro-2-n-octyl-~4-isothiazolin-3-one. In this case, the

antifouling agent (C) may not contain copper or a copper compound
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is coated with a coating film formed by curing the above high-solid
“antifouling paint composition. 20 The antifouling base material of the
present invention is characterized iR 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

in gxamplesn{ihe basgJnaterial nglyde an underwaler struglure, 16, an.

outside board of a ship, a fishing net, and a fishing gear. The method for

antfoFAING & coating film on a surface pf ahase materiglof the present. . o

invention is characterized by comprising: coating or impregnating the

pre¥d faceofthe hase, E}%eﬁ?f'ﬁ with fhe ’ab&s{ 8 %%?8 L}% gﬂg@:‘ﬁ?ﬂgr&?i'go rane

composition, followed by curing the high-solid antifouling pain

amposition to fq ing fikm . T| if UE ethod for a base .
Com%aterial of the prgsqeor%[§%%%%%§%?secr%r§§%eﬁ§e§%% otfnggﬁgﬁg: fgmplex H
c_)Lt' .or impregnating the surface of the base material with the above
S e e AR R el il R
antifouling paint compositiop to form . an antifouling coating film, Preferred
e B oL S e B Lo hwaies stCAEC A 22 o
Heroutsiéir(]a bqard ofg 15 shjp, a fishing net, and a fishing gear. The
Figh$&fid it Hatkagd arftfSuing pdiRedet of S PreseRtinveRtor BT
characterized by comprising: a first liquid comprising a carboxyl

P "
U G R aiRhg™ Cof oy et (A) Hat R structural unit derived from an

20 unsaturated carboxylic acid monomer (al) and a structural unit
The high-solidrantifouling paint composition of the present

invention may further contain at least one kind of additive (D)
selected from the group consisting of water {(dl}, an acetoacetyl
group-containing compound {(d2), an alkoxysilane compound or a
derivative thereof (d3), a dispersant (d4), an anti-sagging agent
(d5), a plasticizer (d6), an extender pigment (d7) except the
polyvalent metal compound (B), a color pigment (d8), and =z
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, a petroleumresin, a terpene resin, avinyl ether
(co)polymer, a (meth)acrylate ester (co)polymer, and a
monocarboxylic acid compound having a molecular weight of 3,000
or less.

Preferred examples of the plasticizer (dé) include a

chlorinated paraffin and/or a phosphorous-based plasticizer.
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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 GPC, 17 a second liquid comprising a polyvalent metal compound
(B) capable of reacting with the carboxyl group of the carboxy!

group=coftaininocepalymer (), and optiosall-an piheraompaent(s)ciude
at least one of the said first liquid, the said second liquid, and the said

+a1 ®&ther component(s) containing an antifouling agent (C). The "other
component(s)" may be in a form of solution. The high-solid two-package

antifoulingraint setpfthe spresentigventionrisichanacterized Pyinciude at
comprising: 10 a first liquid comprising a carboxyl group-containing

1=a SeRAMer{A)that fias.astruetural snit derivadefrom @Hetgas@uﬁ@@gsmting

carboxylic acid monomer (al) and a structural unit derived from another

of Mnsatyratad campound mopameg (ag). copelymerizableswithihe an organic

unsaturated carboxyllc acid monomer (al), 15 and has a weight average’
pi I%q{%cular weight of 1,000 to 6,000 as measured with GPC, and a second
I|qU|d comprising a polyvalent metal compound (B) capable of reacting

W't %18 £ w LIIOHR the %’c}@ gygmqua-ipcq%%(g%@mg%pg@mﬁé Aesent

e said first liquid an Jof the said Second fi containing an
inv ‘1081{ \%ae%”t (B J e ighssolid twospackagg, antifoyling paipt may ke

e one erein
selected from the group consisting of toluene, xylens,
trimethylbenzene, ethanol, propancl, butanol, ethylene glycol
moncbutyl ether, methyl isobutyl ketone, and propylene glycol
monomethyl ether.

The antifouling coating film of the present invention is
characterized in that it is formed by curing the above high-solid
antifouling paint composition.

The base material with a coating film cf the present
invention is characterized in that the surface of the basematerial
is coated with a coating film formed by curing the above high-solid
antifouling palint composition.

The antifouling base material of the present invention is
characterized in that the surface of the base material contacting
with seawater or freshwater is cocated with a coating film fermed
by curing the above high-solid paint composition. Preferred

examples of the base material include an underwater structure,
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the first liquid comprises the carboxyl group-containing 18 copolymer (A)
and does not contain the polyvalent metal compound (B), and the second
liquid comprises the carboxyl grouprgontaining copolymer (A) and the
polyvalent metal compound (B), and does not 5 contain water in a
substantial amount. The high-solid three-package antifouling paint set of

an dhespreseptiventien is characterizeddby egmpaising: adirst kWl ng gear.
comprising a carboxyl group-containing copolymer (A) that has a

strueturalunitderived from andlQ unsaturated carboxylic Acid MANQPES base

(al) and a structural unit derived from an other unsaturated compound

mat40QRAMEF (a2) copolymerizahle withthe unsaiurated-carboxylic.agid, i sing:

monomer (al), ‘and has a weight average molecular weight of 1,000 to

6,000 as; measprad with GRC, 13 a.secand liquid compriging, aolyvalent . )
metal compound (B) " capable of reacting with the carboxyl group of the

witkﬁ@@g%&{gﬁé&?ﬁt@ Q%%%g?i%gxﬁf@? }%%ﬁ%@%g&?x%%?@?[i%%%‘&wed

east one kin ngredient selecte oaming agent, a viscosity

madifier, a coating. 20 film curing. rate madifier, and a coating, film
SRt m S e ks b Sl et A RO
R Cliguidh a ,Ehe said third liquid containing an antifouling agent (C). The
ig -88li tlhrrené-package antifouling paint may be the one wherein 19 the

first liqui mpri h rhoxyl group-containin
S%E%*%&Eigggfiégeggéggg g&%”%%gag% mgterial of the present

invention is characterized by comprising:

coating or impregnating the surface of the base material
withtheabovehigh~solidantifoulingpaintcomposition,followed
by curing the high-solid antifouling paint composition tc form
an antifouling coating film. Preferred examples of the base
material include an underwater structure, an outside board of a
ship, a fishing net, and a fishing gear.

The high=-solid multi-package antifouling paint set of the
present invention 1s characterized by comprising:

a first liguid comprising a carboxyl group~containing
copelymer (A) that has a structural unit derived from an
unsaturated carboxylic acid moncomer (al) and a structural unit
derived from an other unsaturated compound monomer {(azZ)
copelymerizable with the unsaturated carboxylic acid monemer (al),

and has a weight average molecular weight of 1,000 to 6,000 as

measured with GPC,
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copolymer (A) and does not contain the polyvalent metal compound (B),
and the second liquid comprises the carboxyl group-containing 5
copolymer (A) and the polyvalent mgtal compound (B) , and does not
contain water in a substantial amount. EFFECTS OF THE INVENTION
The high-solid antifouling paint composition relating to 10 the present

invention.can; provide an.an '@ygﬂgg%aquwf@ﬁtewggﬁ e&&ﬁsﬂ%%d (B)

antifouling performance and excellent persistence thereof and ha

capgXaellent mechanical srepgth as V‘é%l'réé%{ﬂ PPaPets o) ir??}@egga?‘:lboxyl

burden and effects on human bodies. In addition, the antifouling coating

rofl —8&@%9@5’1‘? t 15in ngon X ibits an excellent antifouling
7 pgformance an§ Ext eciliéﬁrtapjérs?stzmg thereof and has excellent
mechg{ncal ﬁtreng;th. B¥,the method of the gresent invention for forming a
& k! 1 n,GoLn

coating il on 4 surface of a bas ?nna'?@rla(l, g\h antifouling coating film 20

with_excellent antifouling performance, excellent persistence of antifouling
oot ST EhcETen FTB RS S EHGEY A B TS e - dhid,
dajggfouling ethod for a base material of the present invention can, .
s reVent éﬁﬁé BF b SR 6PE base FBerial DBYiRdubmgt 58 préferépent
oneg, an underwater structure, an outside board of a ship, a fishing net, a
(C) fishifty ge st A RF tHe RO REBF Elongiafictfoftiné By tingthaolution.

high-solid multi-package antifouling paint set 5 (the high-solid
hNo$ﬁﬁk5@§%ﬁﬁﬁﬁﬁ%§&%ﬁﬂﬂﬁﬁ%ﬁQEeantlfoullng paint set of the

present invention is characterirzed by comprising:

a first liquid comprising a carboxyl gxoupmcontaining
copelymer (A) that has a structural unit derived from an
unsaturated carboxylic acid monomer {(al} and a structural unit
derived from another unsaturateg compound monomer (aZ)
copolymerizable with the unsaturated carboxylic acid menomer (al),
and has a weight average molecular weight of 1,000 to 6,000 as
measured with GPBC, and

a second liguid comprising a polyvaleﬁt metal compcund (B}
capable of reacting with the carboxyl group of the carboxyl
group-containing copolymer (A},

the said first liquid and/or the said second liquid
containing an antifouling agent (C).

The high-solid two~package antifouling paint may be the one
wherein

the first liquid comprises the carboxyl group-containing
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high-solid three-package antifouling paint set) of the present invention,
that is, by coating a desired base material with a mixture prepared by
mixing the first liquid and the second §iquid and optionally the other
component(s), there can be formed an 10 antifouling coating film that
exhibits excellent antifouling performance and excellent persistence

cop&%{ﬁ%&aﬁ‘g)h%%ﬁx&sg%”h&e%ﬂ%aﬂﬁt@@tEMSﬁ%@WﬂS%%mpound

environmental burden and effects on human bodies. 15 BRIEF _
(B) PEa":}l%RIPTION OF THE DRAWINGS FIG. 1 is the IR spectrum chart of
copolymer S-1. FIG. 2 is the IR spectrum chart of copolymer S-2. FIG. 3

is the | chart of copolymer S-3. FIG. 4 is.fhe IR spect -
of OBy S SO & e R Spactn Sean O ccpch G T

FIG. 6 is IR spectrum chart of copalymer S-6. FIG. ¢ is.the
D Bheit o] oo 71 81 I e CAG i cnd 1 B °°

coni{] Fjg%fer%r%%er Productic&gﬁl}fg(ample % %}QOE}IQ. 9 is the IR spectrum chart
of copolymer H-I' AIG T isthe 1R spectrum chart of copolymer H-2.
FIG, 11 is the IR spectrum chart of copolymer H:3. FIG. 12 is the GPC
Chre PSRN S DIy NBF &P BIATT5E e G Thraltgrast ot - £Fe
copolymer S-2. FIG, 14 is the GPC chromatogram of copolymer S-3.
PTEEfE 5 RTRR'GRE dhrofitograht or éopolyider S5 £RG #6 is the GPC

chromatogramﬁo.f copolymer S-5. FIG. 17 is the GPC chromatogram of
Copay§%¥%56flqu;d comprising a carboxyl group-céntaining

copolymer {A) that has a structural unit derived from an
unsaturated carboxylic acid monomer {(al} and a structural unit
derived from an cother unsaturated compound monomer (aZ)
copolymerizable with the unsaturated carboxylic acid monomer (al),
and has a weight average molecular weight of 1,000 to 6,000 as
measured with GPC,

a second liguid comprising a polyvalent metal compound (B}
capable of reacting with the carboxyl group of the carboxyl
group-centaining copolymer (&), and

a2 third liquid comprising at least one kind of ingredient
selected from a defcaming agent, a viscosity modifier, a coating
film curing rate medifier, and a coating f£ilm hardness modifier,

at least cne of the said first liguid, the said second ligquid,
and the said third liguid containing an antifculing agent (C).
The high-sclid three-package antifouling paint may be the

one wherein



10

15

20

10 FIG. 18 is the GPC chromatogram of copolymer S-7. FIG. 19 is the
GPC chromatogram of PEA in Reference Production Example 1. FIG. 20
is the GPC chromatogram of copolymer H-. FIG. 21 is the GPC
chromatogram of copolymer H-2. 15 FIG. 22 is the GPC chromatogram of
copolymer H-3. BEST MODE FOR CARRYING OUT THE INVENTION

Herejnaftey, more detailed.explanation willbe.given,on the: igh-selitk 21 ning

antifouling paint cormposition, the antifouling 20 coating film, the base

copiaigHal with a caating film, the antifouling base material,themethod £, 1 n g

forming an antifouling coating film, the antifouling"method for a base
(B) meggr&al, and the high-solid multi-package (two-package or
three-package) antifouling paint composition set, which are all related to

the 24 present inventon, [Highssold Antioping, Baint Comepaiion e 1 g

. L1 rl
high-so ouling com%o& ioh of the present invention contains

a specific carboxyl group-containing 5 copolymer (A) (hereinafter, al
o0 R ey (AP NOSVAIEN HETA SaPCHE) Sbpaiaar 2= 0%
reacting with the carboxyl group. of the copolymer (A) , and an antifouling
congﬁér’ﬁ ( ‘,egn&?na?y ﬁ%%g%gﬁb?&s gﬂ‘&%é ingredient (s) such as a

defoaming agent and the like as necessary. 10 Firstly, each ingredient
will be explained. <(A) Carboxyl group-containing copolymer> The

specific carboxyl grouz_gcontaining copolymer (ﬁ%%ggd in the present
invention has a struc :

The high-solid antifouling paint composition relating to
the present invention can provide an antifouling coating £ilm that
exhibits excellent antifouling performance and ez;cellent
persistence thereof and has excellent mechanical strength as well
as suppresses environmental burden and effects on human bodies.

In addition, the antifouling coéting film of the present
invention exhibits an excellent antifouling performance and
excellent persistence thereof and has excellent mechanical
strength.

By the method of the present invention for forming a coating
film on a surface of a base material, an antifouling coating £ilm
with excellent antifouling performance, excellent perslstence of
antifouling performance and excellent mechanical strength can be
formed.

The antifouling method for a base material of the present

invention can prevent fouling of a surface of a base material,
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unsaturated carboxylic acid monomer (al) and a structural unit 15 derived
from an other unsaturated compound monomer (a2) copolymerizable with
the unsaturated carboxylic acid mo er (al), and has a weight average
molecular weight of 1,000 to 6,000 as measured with GPC. As the
unsaturated carboxylic acid monomer (al), any 20 publicly-known
incTIQROMEr MaY hesed, provided iLis,a compound. having a,carbogl . ¢ .
groupr(g) and poTymenza%]e déuble BoR , Including @& monobasic aci
T b LA Mo il e e LA e TR
monocarboxyiic acidj incltide (met acrﬁlcgaglﬁa, a reaction product o
lz-h%droxgeth Iéﬂr%e rgtacrylate and an acid anhydride, such as
2 2 hethatnio x% fYI succinate, 2- (meth) acryloyloxyethyl phthalate,
2- (meth) acryloyloxypropyl 5 hydrogen tetrahydrophthalate, and . _
2-(n?e¥h‘)1§&?§/ﬁ)§/l%%)b+86ﬂ5ﬁ;}d1% fréxati/d relidef §Hd w9 paint set
monoester derived from a dibasic acid anhydride, such as monomethyl
(= hiadbndte, SRonbethyPCitacoAdfe, ANt LAonbisopréiit Maléste; 36 anth
. others. In the present invention, a dimer, a trimer or an oligomer of
highrthfd@y e 8RR RSformBd IRy MichEePAdBORTT! (Réthacrneesent
acids, may be used as the unsaturated carboxylic acid monomer (al). 15
invErdmples 6fRé pblybdiic eidlASIIdE nsRsiEERId, Fafrrfe a6El rdcorich 2
acid, citratonic acid and the like.
mixture prepared by mixing the first ligquid and the second liquid

and optionally the other component{s), there can be formed an
antifouling ceoating 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.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is the IR spectrum chart of copolymer S-1.
FIG. 2 is the IR spectrum chart of copolymer S-2.
FIG. 3 is the IR spectrum chart of copolymer S$-3.
FIG. 4 is the IR spectrum chart of copolymer S$S-4,
FIG. 5 is the IR spectrum chart of copolymer S5-5.
FIG. & 1s the IR spectrum chart of copolymer 35-6.
FIG. 7 is the IR spectrum chart of copolymer S-7.

FIG. 8 1s the IR spectrum chart of PEA in Reference

Production Examplie 1.
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Examples of the other unsaturated compound monomer (a2)
copolymerizable with the unsaturated carboxylic acid monomer (al)
include an alkyl (meth)acrylate such as methyl (meth) acrylate and 20
ethyl (meth)acrylate, and derivatives thereof (for example, a hydroxyalkyl
(meth)acrylate, an alkoxyalkyl (meth)acrylate, an alkylpolyoxyalkylene

(mestpacrylae, ana fydigaenpalyoryaledens (mefyachiatey siyrene

styrene derivatives; a vinyl ester such as vinyl acetate and vinyl 24

prop at%iom}esrh)c%é{j'%%jggssgﬁ:%ivéﬂmth@fe%5@9ymex H-2 .

(meth)acrylonitrile] an e weight average molecular weight of

the carboxyl group-containing copolymer (A).is 1,000 fo 6, 000, preferably
1, Cfé?)é 5 %%%Bo,g%ag%re ra?iy %, O%E]t%r)sto&go étcrtl:)cﬁ'3 ng%%(l%aﬁ{/ £
preferably.1,500 tg 2,500, as measured with GPC in terms of palystyrene.
iR st e R il ke bt Bt

containing.copolymer (A).is within the above ran e, an nvironrgg tally
friehdly amtexcellsRfattitouling Pamt 18 HEing a Fediced afotnt of
organic solvent can be obtained. The conditions for GPC meas reﬁnent
are asFollods Appafatis “HE CL8TS0GEEARafifaciite Wefoé)"h Corp.,
Column: Super H2000+H4000, 6 mm |. D., 15 cm, manufactured by Tosoh
Combr 515 Fuar: TR, Fibw TAe DB60H Efmit BERRIOFTRR, &nd -

Column oven temperature: 40C. Desirably, the viscosity at 25C of a
sohﬁﬁﬁruﬂﬁaﬁﬁmﬁhe GPC chromatogram of copdlymer S5-5.

FIG. 17 is the GPC chrematogram of copclymer S-6.

FIG. 18 is the GPC chromatogram of copolymer S5S-7.

FIG. 19 is the GPC chromatogram of PEA in Reference
Production Example 1.

FIG. 20 is the GPC chromatogram of copolymer H-1.

FIG. 21 is the GPC chromatogram of copolymer H-2Z.

FIG. 22 is the GPC chromatogram of copolymer H-3.

BEST MODE FOR CARRYING CUT THE INVENTION

Hereinafter, more detailed explanation will be given on the
high-solid antifouling paint composition, the antifouling
coating film, the base material with a coating film, the
antifouling base material, the method for forming an antifouling
coating f£ilm, the antifouling methed for a base material, and the
high-sclid multi-package (two-package or three-package)

antifouling paint composition set, which are all related to the
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20 carboxyl group-containing copolymer (A) with a non-volatile content of
50% by weight is 800 mPas or less, and preferably 600 mPas or less;
and the viscosity at 25C of a solution.containing carboxyl
group-containing copolymer (A) with a non-volatile content of 700 by
weight is 20,000 mPas or less, and preferably 25 10,000 mPas or less. If
pre gée gsgosi%gfi tgg solution with a non-volatile content of 50% by weight
800 mPas of more, it tends to be difficult to prepare an antifouling paint
1 gomposition, lhat has 3 volatile organic compeund content (VOC) of 400
Git-6 £sS-and catable: Aig-paint composition, even
if prepared, tends 1o have a poor antifouling performance. In order to
Ak e VtoSRy SFRE SoRHToN BYHRE LA ORITS05-BRGiing® Present
, co;gqumer (A) with a non-volatile content of 70% by weight not more than
INVBHLH06 miva ' ARd & préfiare 1 afr LoARbYE aftifouing PRt 12119
composition with not more than 400 g/L of VOC, it is desirable that the
COPRAMBERY dfolp CainiRg Coholymer(Ajas prsHuceRmSING & Fadithl )+ 2
polymerization initiator in an amount of 10 parts by weight or more based
pol ¥ abeSarts by wEigHPeEHE tofal a“n%’@ﬁ?tl%? tRE MGy 18 Wdthghe
radical polymerization initiator, a conventional publicly-known initiator,
Carggety st aRPdompo BN al PBfoxidé land e ike pay eludet agent (C),
Examples of the azo compound include 2,2'-azobisisobutyronitrile,
andayazbbis{Z-methyisutroaithielie 202 2raddlsis 2| 4-dimethyham dmfifiR) ing
and the like. Examples of the peroxide include benzoylperoxide,
agefeit-Biylpdiexy ideetate, rcbasAperoxy octoate, cumene hydroperoxide,

Firstly, each ingredient will be explained.

<{A) Carboxyl group-containing copoclymer>

The specific carboxyl group—coﬁtaining copelymer (A} used
in the present invention has a structural unit derived from an
unsaturated carboxylic acid moncmer {al} and a structural unit
derived from an other unsaturated compound monomer (aZl)
copolymerizable with the unsaturated carboxylic acid monomer {al)},
and has a weight average molecular weight of 1,000 to 6,000 as
measured with GPC.

As the unsaturated carboxylic acid monomer (al), any
publicliy-~known monomer may be used, provided it is a compound
having a carboxyl group{s) and a polymerizable double bond,
including a monobasic acid and a polybasic acid.

Specifically, examples of the monobasic acid

(monocarboxylic acid) include
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tert-butyl peroxide, tert-butylperoxy benzoate, tert-butylperoxy
2-ethylhexanoate, tert-butylperoxy isopropyl 26 carbonate, tert-butyl
hydroperoxide, persulfate (potassiu%salt or ammonium salt) and the like.
The radical polymerization initiator may be added to a reaction vessel
either as a homogeneous dispersion in a monomer 5 mixture or

sep ratg fg%rp tpecmor(l:o er mixture on production. If necessary, the
radi glepo glmer?ﬁaﬁon Titiator may be used as a solution or slurry.

Method for Producing Carboxyl group-containin olymer (A).10 The
Car o S GBS eORo T A EXR b AreBacel Ty Saingnnd =
.polymerization method. As a solvent for the solution polymerization, an
2L Ao SRt iat Ran AT dB o CHeptSd B EArbbkyF oco tnate.
group-containing copolymer (A) may be used. Either water or an organic
2 (EGTEnEBY 5 L& Tdwever it IS TS tigsiralbld 6 tle 20 Vers A GriahieY *
solvent for paints, considering drying property of the paint composition.
Dy dE RGP SHF tHeYrEr SRS 'sahht forfddintancRiBE P Aiphatié ot Py L
such as turpene; an aromatic solvent such as toluene and xylene; an
hydzlesRalic SsRBHESGERES FsbpF6pylAcdbhol, 20 n-butyl alcohol, and
isobutyl alcohol; an ester solvent such as ethyl acetate and butyl acetate;
a kefoReBORAERNE 5UEH ViRt oBthy| keksrfel methyfisobiifyl keténe S8Fd 28
methyl amyl ketone; an ether or ether-ester solvent such as ethylene
mongiyesinrondiretiayladther Methylehdglycol monobusi @thé propylene
glycol 27 monomethyl ether, and propylene glycol monomethyl ether
acetatycisopropyl maleate;

and others.

In the present invention, a dimer, a trimer or an oligomer
of (methjacrylic acid, which is formed by Michael Addition of
(meth)acrylic acids, may be used as the unsaturated carboxylic
acid monomer {(al}.

Examples of the polybasic acld include maleic acid, fumaric
acid, itaconic acid, citratonic acid and the like.

Examples of the other unsaturated compound monomer (az)
copoiymerizablewiththeLumaturat@icarboxylicacidnwnomer(al)
include an alkyl (meth)acrylate such as methyl (meth)acrylate and
ethyl (meth)acrylate, and derivatives thereof (for example, a
hydroxyalkyl {meth)acrylate, an alkoxyalkyl {meth)acrylate, an
alkylpolyoxyalkylene {meth)acrylate, and a
hydrogenpolyoxyalkylene {meth)acrylate); styrene and styrene

derivatives; a vinyl ester such as vinyl acetate and vinyl
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and others. These solvents may be used alone or in".combination of two
or more. These solvents may be used in an arbitrary ratio with 5 respect
to the monomer mixture, and may bg dded during or after reaction as
appropriate. In order to obtain the carboxyl group-containing copolymer
(A) having a lower molecular weight, polymerization is carried out in a

bro rgﬁaaggouﬂ&n%ft%'vaecn}yﬁg%ia&germ La*e@efsm%%olmtf@g%?eang
ile an

dist off as necéssary. 10 In terms of easiness in polymerization
(meémgléc}:iglig u%igglfor;the Qair(y;cdchqeng%osition,.the carbpxyl group-cpntz_iining
copolymer (%5 IS pre?era%y produced by radical solution polymerization
method in a.solyent, and in production it is_desirable that a radical
oSS At LR S T AmCRF O 16 bertey ReCHEBh
more, and preferably 2Q to 40 parts. by wejght base 100 parts
07O T A OB RENTT T b oGS g HeIGARG e Bidight 200
f the radical polymerizatign injtiator itself), For the reaction, one may use
SR icfey i A M e g R ACH E R
chain-transferring agent such as an alkylmercaptan ag}gl merization
PreffTdferuth s a%&e%hﬁgt@rerﬁsaﬁt?ﬁﬁﬂﬁﬁ@léf%e immér terms of
(2,4-diphenyI-4-meth%I-1-pentene) and the like, as necessary. The
pol ysictibRtempdiatite i§ praterdbl: 50CHBDEARIYS Aol pratérably the
80C to 200C. The reaction may be carried out at a high temperature under
ca r58§iﬁ@feg§r@é§UFé3§6 2376 BBARPHhEYERRBOMY! gréup-e6rtaiRitYy 2E6PEyRIEs e -
(A) with a lower molecular weight.
an environmentally friendly and excellent antifouling paint
having a reduced amouht of organic solvent can be obtained.
The conditicns for GPC measurement are as follows:

Apparatus: HLC-81Z0GPC manufactured by Tosoh Corp.,

Column: Super HZ000+H4000, © mm T. D., 15 cm,
manufactured by Tosoh Corp.,

Eluent: THF,

Flow rate: 0.500 mL/min,

Detecter: IR, and

Column oven temperature: 40°C.

Desirably, the viscosity at 25°C qf a solution containing
carboxyl group-ccentaining copolymer {A) with a non-volatile
content of 50% by weight 1s 800 mPa's or less, and preferably 600
mPa-s ¢r less; and the viscosity at 25°C of a sclution containing
carboxyl greoup-containing copolymer (A) with a non-volatile

content of 70% by weight is 20,000 nPars or less, and preferably
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5 In 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 carboxyl group-containing cop ymer (A) (100% by weight) , the
content of the structural unit derived from the unsaturated carboxylic acid
monomer (al) is 10 preferably 5 to 50% by weight, more preferably 10 to

10, 48% hyweight, and particulaly preferably. 15 1o 35% by weight; while fhey,
content of the structural unit derived from an other unsaturated compound

non!! @Péry&%@%&%eg%%r%béy 9540 "/eg%%%gt@og(ig%r@ e{ﬁge.@b!yﬁ 900, st

60% by weight, and particularly préfera y 15 weight. <(B)

. Polyvalent Metal Compound> The polyvalent. metal compound (B) reacts. .
e e L o O RRUNS P IEALR 1o

nd 20 functions.as a curing,agent. In the reaction bet the xyl .

e BntanTg LoroHRE S PSRt e o b - o

1 a metal salt cros%ﬁnkin structure (for example, -CQ0-M2+..0 CQ-) will be

RIS o OD! HoURoWHIEN TS grBtp SRRdTAr by diRfiRadorT2e Ve

. of a hydrogen ion from the carboxyl group of the carboxyl

1 BGtEdSHlaintTg S6paiynet [R), aRE polyvalent rhBtal R MRE e ce -
represents the valency of metal element M). In some cases, the reaction
betwebrPiHEFolyPaBRtmetare 5 EoPMptt(BY andthe tatiidxypn ©f the
roup-containing copolymer (A) (carboxyl group therein) can be .

Car%%éﬁiz%H?Fﬁi“é%@?ﬁﬁié%?%é’%%é@% cofdr of #id sGlufi6R bERr8 Gnte

after the og/valent metal compound (B) is mixed with the solution of the
Coqﬁﬁﬂﬂy (0% by weight not more than 20,000 mPa's and to prepare

an ccatable antifouling paint compesition with net more than 400
g/L of VOC, it is desirable that the carboxyl group-centaining
cepolymer {A) is producedusing 2 radical pelymerization initiator
in an amount ¢f 10 parts by weight or more based on 100 parts by
welght of the total amount cf the monomers.

As the radical polymerization initiator, a conventional
publicly-known initiater, such as an azo compound, a peroxide and
the like, may be used. Examples of the azo compound include
2,2"~azoblsisobutyronitrile,
2,2"~azobis(Z2-methylbutyronitrile),
2,2’~azobis(2,éudimethylvaleronitril@) and the like. Examples
of the peroxide include benzoylperoxide, tert-butylperoxy
acetate, tert-butylperoxy octcocate, cumene hydroperoxide,
tert-butyl peroxide, tert-butyiperoxy benzoate,

tert-butylperoxy Z-ethylhexancate, tert-butylperoxy lsopropyl
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(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 is, by decrease in the absorptigiyband assignable to 0-H stretching of
carboxyl groupin3,000to 3,500 cm 'after mixing, by decrease in the
absorption band assignable to C=0 stretching of carboxyl group around

carpbidem’ after mixing; of by L nereasedn the absormtion band.assignable: «

to C=0 stretching of "metal carboxylate around 1600 cm-1 after mixing.

o r' aFnHXHhefuiﬁ‘ $ame s cases., fhe progress of reaction can be confirmed by

viscosity increase of the solution of the copolymer (A) with time after

mixiag, 20.Gxamples-al e nolalent metel nclide qaRPelo 2WSaeq 1o

magnesium, calcium, germanium, aluminum, cobalt, iron, titanium, and
readpe lke, Among té‘f{“nezfr‘%’SCOPR%@Q%%Q'HQ" ZI%%@%%EH% galclum. e v

cobalt, and aluminum are preferre pper an are particularly

i xBieferred: 30 Examples of fhe polyvalentmetal compound B jncude, -
oxmeesﬁwy&t%m es, halides! inorganic &oid salts such as carbonates and
sulfates, and organic acjd SingUCh as acetates and salicylates . of the

e IR MentoRed LIS ORIEbE Ry dr6RtES, cA/bonaiss, b AR organiged =2
acid salts are preferred, and oxides and hydroxides are more preferred.

3 SEHLpGVAEnErhaEI tompound (B) is preferably an oxide(s) 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.
Method for Producing Carbexyl group-coéontaining Copolymer (A)

The carboxyl group-containing copolymer (A) can be produced
by solution polymerization method. As a solvent for the solution
polymerization, an appropriate solvent that can dissolve or
disperse the carboxyl group-containing copolymer (A) may be used.
Either water or an organic solvent may be used; however, it is
desirable to use a versatile organic solvent for paints,
considering drying property of the paint composition.

Examples of the versatile sclvent for paint include an
aliphatic solvent such as turpene; an aromatic solvent such as
toluene and xylene; an alcoholic solvent such as isopropyl alcchol,
n-butyl alcohel, and isobutyl alcohol; an ester solvent such as
ethyl acetate and butyl acetate; a ketone solvent such as methyl
ethyl ketone, methyl iscbutyl ketone, and methyl amyl ketone; an
ether or ether-ester solvent such as ethylene glycol moncmethyl

ether, ethylene glycocl monckbutyl ether, propylene glycol
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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 thagythe 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

nonfREdngss et eeating film ingreases in ashotter fime and fhe.qoaling, film v e ;

develops damage resistance in an earlier stage. 20 In the antifouling
and Pait composition of the present invention, the content of the polyvalent
metal compound (B) is preferably 1 to 500 parts by weight, and more

preferally 5,10,4Q0), .parts, yggeigggga(s%q)gg ]o%% Bﬁrtégxb"%%igm8gh§f two

carboxyl group-containing copolymer 31 The content of the

or xﬁéo’lge"?'e%@sg'scoﬂ%‘?&‘gr‘%o&g 1S9 1.19 5%Oim°'er§’a‘?‘f'~‘8ip{§ferabl}’ Q240,141

moles per mole o grouﬁso? e Iéa‘?boxy’l group%“ggntaallnlng

copolymer_(A). 5 <(C) Antifouling Agent> The antifoulj ajnt compositio

e N AT Cotaib ot Bhlog SoG ey, Hrs g e WP
aptifouling paint composition of the present invention, it is desirable that

e G SRTBUI R SRE (V1S Used" 10T &n AR0GRCERL 0 560 PAR By |

weight, and preferably 5 to 400 parts by weight hased on 100 parts by

I ORI b i LR R GrTBomiainiAg LooR mered. TheSaaaing -20t
agent (C) is not particularly limited and may be either an organic or

PO L iirgaric ahtfolldagentFHere 15 nfay BEIRegMOUNT Of solvent, and

after that unnecessary solvent may be distilled ¢ff as necessary.

In terms of easiness in pelymerization and simplicity in
using for the paint composition, the carboxyl group-containing
copolymer (A} is preferably produced by radical scolution
polymerization method in a solwvent, and in production it is
desirable that a radical polymerization initiator is used in an
amount of 10 parts by welght or more, and preferably 20 to 40 parts
by welght based on 100 parts by weight of the total amount of the
raw monomers (not including the weight of the radical
polymerization initiator itself).

For the reaction, one may use a publicly-known molecular
weight modifier including a chain;transferring agent such as an
alkyimercaptan, a polymerization modifier such as
x-methylstyrene and a-methylstyrene dimmer
(2,4-diphenyl-4-methyl-l-pentene) and the like, as necessary.

The reaction temperature is preferably 50°C to 250°C, and
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cuprous oxide, copper powder, cuprous thiocyanate (copper rhodanate);

zinc sulfide (c2); and an organic antifouling agent (c3) including a metal 20

pyrithione such as copper pyrithione,gzinc pyrithione and the like;

tetramethylthiuram disulfide; a carbamate antifouling agent such as zinc

dimethyldithiocarbamate and the like; 2,4,5,6-tetra chloroisophthalonitrile,
mer &, N-dimethyldichiorophepylures, 32

4,5-dichloro-2-n-octyl-4-isothiazolin-3-one,

2,4 srtrichlarophenyimaleimide - and an.amine-organoRarane CompleX under

such as pyridine-triphenylborane and

pos:ﬂﬂ%@@%%’é%ﬂ%e'sdépgé”XN%@Q@Pﬁa%é“SéPsé%15gT£?ﬁl%ﬂ@8H'é%Qning

agent (C) is preferably at least one kind of copper compound (cl) selected

5 u sisti upr ide, ¢ iocyanate, and
coplOpthe Qﬁt}] R.AQ1PISing Qf. cupy u?%%eécﬂﬁ?%m

copper pyrithione, in view of antifouling e wide range of

organisms, In of e\nFat_%eEe'rf‘rfgé%gs haenac“é'f%%“cﬁ‘gap%%{éﬂ nee- 0T NS COPRSE g
compound (g:l), 0 It'is preferred to use at least one kind of organic
per%tl%ﬁ%@% %%?g? 3 tsﬁzll%ct 9f&o%ﬁ‘:%g%%%8%”%5?2“85‘1’{%%”%0@0sitm
pyrithione, pyridine-triphenylborane complex,
4-isopropylpyridine-diphenylmethylborane complex, and L
O JE RN 2n OOk A IS Hias B3 orie 1o ther with ™ 18 Lot 29
cgm{gound cl). In view of bein% heag%metal-free antifouling a%ents "
COPRGRtATHiInG Mo ‘Coppereotipolnds; préfarréd st tedst ohe Kird™ of Brganie™
antifouling agent (c3) selected from the groug , , ,
erived Irom the ufnsaturated carboxylic acid monemer {(al) is
preferably 5 to 50% by welcght, more preferably 10 to 40% by welight,
and particularly preferably 15 to 35% by weight; while the content
of the structural unit derived from an cther unsaturated compound

monomer (aZ) is preferably 95 to 50% by weight, more preferably

90 to 60% by weight, and particularly preferably 85 to €5% by

weight.

<{B) Polyvalent Metal Compound>

The polyvalent metal compound (B) reacts with the carboxyl
group cof the carboxyl group=containing copolymer (A), and
functions as. a curing agent.

In the reaction between the carboxyl group-containing
copclymer (A) and the polyvalent metal compound (B), a metal salt
crosslinking structure (for example, -CO0 - -M*"--07CO-) will be

formed from -CO0™ group, which is a group generated by elimination
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consisting of zinc pyrithione, pyridine-triphenylborane complex, 20
4-isopropylpyridine-diphenylmethylborane, and
4,5-dichloro-2-n-octyl-4-isothiazolin-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

of Plurali33 Jdnds of antifguling agents b, used in.a speeific.comhingtion.|

The preferred specific combinations include followings: (i) a combination

gro@bZinGyrihione, and pyridige-tphegylbarane COMPIEX OF D yar a1 5on 1

4-isopropylpyridine-diphenylmethylborane complex;™ (ii) a combination of

. i rithi ne néj 4.5 E:glor +2-N-0ct I-4-'seo réil oli -:_%-one; (iii) a
{ %:0 r[%\r%en i aﬁg I‘X 8f2crj;u(=; DR IF g¢ lﬂﬂ

ation of a copper compoun 01) and at least one kind of organic

anifouling agert (c3) selected from {he gioun, J0.cansisting of COBREr rc..;
pyrithione, 2in pyrithione. pyridme-tiphenylborarie complex,

4-isopropylpyridine-diphenylmethylborane complex, and
con R b 2 ey 1o AR S (0] B vt biidis 7 BP giets
oxide, and co Eg)eg rithione 15 or zinc pyrithione; (v) a combinatjon of
(C35§8 89&88? COPISErPYRithioRB &F° ZiicpyHithibRa; ahg™ S*ameie, Dy the
4,5-dichloro-2-n-octyl-4-isothjazolin-3-one; and (vi) a combination of zinc
Chagifide(c2y ARl dtieidtone 2HKifd SorgamcttiBlnty agBft RB)Yvalent

selected from the group consisting of copper pyrithione, zinc pyrithione
metal compound (B% is mixed with the sdlution of the copo’lymer

(A). In some cases, the progress of reacticon can be confirmed
by comparing the IR spectra of the copolymer {A} before and after
mixing, that is, by decrease in the absorption band assignable
to O-H stretching of carboxyl group in 3,000 to 3,500 cm™* after
mixing, by decrease in the absorption band assignable to C=0

stretching of carboxyl group around 1700 em™ after mixing, or by
increase in the absorption band assignable to C=0 stretching of

metal carboxylate around 1600 cm™

after mixing. Further, in some
cases, the progress of reaction can be confirmed by viscosity
increase of the sclution of the copolymer (A} with time after
mixing.

Examples of the polyvalent metal include copper, zinc,
magnesium, calcium, germanium, aluminum, cobalt, iron, titanium,
and the like. Among them, zinc, copper, germanium, magnesium,

calcium, cobalt, and aluminum are preferred. Copper and zinc are

particularly preferred.
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pyridine-triphenylborane complex,
4-isopropylpyridine-diphenyimethylborane complex, and
4,5-dichloro-2-n-octyl-4-isothiazolins3;one. 34 In combination (vi) , zinc
pyrithione is preferably used as the organic antifouling agent (c3) , and it
is also preferred to use zinc pyrithione in combination with

pyﬁ@%?@%@y&%%wgi%@é Aetal compound (B} include oxides,

4-isopropylpyridine-diphenylmethylborane complex; 5 and to use zinc

e L ConbINaNONE 176 CamBions CAptamiig. 2o CRrale >

sulgélge?sresaurjxtcilrc]?:rf%daur?{'gna%fi%ngg%@rsnes?llg%lhbgr%ie%gggt@ %% galicvlates
appearance of the anfifouling coating film, which'is coated 10 ona s |H

d contacts Wiyth.wateof surfac Withé)ut &Iiscol%rat'on caused bcy
of Qﬁe aﬁbreqﬁn ioned 71 ta?é. X1des érox1 %ﬁ arbonates,
alternation of cuprous oxide into basic coppef carbonate. The

binati tai id It d. antifouli .
on BRI MDY Bl CELES 00000 IO

because cuprous oxide is effective in stable antifouling performance. <(D)

aT€ ARG eS e hightsolid antifouling paint composition of the present 20
invention may further contain at least one kind of additive (D). selected
front e RodY 2ORSSHAG GHWAEERENT Grl BeetSaBEft SEMBOCEHZESS (=)
group-containing compound (d2) , an alkoxysilane compound or a

of Yerikafie tRefectiag) o LEnt0E) & BntR8agging Gderitdbiis 9roup

plasticizer (d6), an extender pigment 35
consisting of zinc, copper, germanium, magnesium, caicium, and

cobalt, more preferably zinc oxide a;d/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
reaction between the carboxyl group of the carboxyl
group-containing cepolymer (A) and zinc oxide is more promoted
than a case with coarse zinc oxide, whereby the hardness of coating
film increases in a shorter time and the coating film develops
damage resistance in an earlier stage.

In the antifouling paint composition of the present
invention, the content of the polyvalent metal compound (B} is
preferably 1 to 200 parts by weight, and more preferably 5 to 400
parts by weight based on 100 parts by weight of the carboxyl

group-containing copolymer (A).



(d7) (except the polyvalent metal compound (B)), a color pigment (d8) ,
and a dehydrating agent (d9). When the high-solid antifouling paint
‘composition of the present inventiomis of multi-package type, the additive
(D) may 5 be blended in a first liquid, a second liquid, a third liquid, or
two or more of these liquids unless otherwise noted. (dl) Water When the
highsselid-antifouling paint gompesitiom ef ie: 10 pregent vemionis ¢.1 to
contains water (dl) , the reaction between the carboxyl group-containing
500 Gopolmer (A and the polyyalent metah eompound (R)-isyomefedearboxyl
whereby the hardness of coating film can increase in a short time and the
gro©9ating filn attains.damage resistapce.inthe carlystagee 15 The reaction
between the carboxyl group-containing copolymer (A) and the polyvalent
metal compound (B) is also promoted by moisture in surroundings of the
place where the coating film is applied (that is, moisture in the air or the

5 < (C%'L_ig@t .#gﬁgﬁﬁﬁgeﬁgfe\%@@ water (q_l) is intentionally bI_endeq in the_ 20
- composition of the present invention, it is

10

20

desirable that water. (d) is blended in an.amount of 0.01_to 10%,b ,
%{%e al’lh:lg\(éuf fOP&j.POQSg/OOﬂbT?OSl 1Ol gdt%)xebﬁres% - ?{hveentlon

weight, and prefera weight, in weight o

igh-solid antifouling, gint compogsition.of the present invention
ConEéc?t?diﬁél s%?v%#r%%)gdggcnab%%lgte?ﬁ )36 considering promoting effect

on the re ction, ease in mixin aLtpe ingredients d(r:}/in pr eerty %%%gvﬁer
resisthnee o1 THE Loating P 2nd thé TRE S (12) Reetsacety! ©
invgrggli%_nc,oqtgigisngdgs?zlinl%ob%ned that the antifouling agent (C) 1s used
in an amount of 1 tc 500 parts by weight, and preferably 5 to 400
parts by weight based on 100 parts by weight of the carboxyl
group-containing copolymer (A).

The antifouling agent () is not particularly limited and
may be either an organic or inorganic antifouling agent. There
may be used

cuprous oxide, copper powder, cuprous thiocyanate (copper
rhodanate) ;

zing sulfide (c2); and

an organic antifouling agent (c¢3) including a metal
pyrithione such as copper pyrithicne, zinc pyrithiocne and the
like; tetramethylthiuram disulfide; a carbamate antifouling
agent such as zinc dimethyldithiocarbamate and the like;
2,4,5,0~tetrachloroisophthalonitrile,

N, N-dimethyldichlorcphenylurea,
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Examples of the acetoacetyl group-containing compound (d2) include
acetylacetone, acetoacetylethyl methacrylate and the like. When the
acetoacetyl group-containing compgund (d2) is 10 blended in the
high-solid antifouling paint composition of the present invention, the
acetoacetyl group-containing compound (d2) works as a chelating agent

4, 54a ke pohwalen etal,compodnd H(B) z £onseguently, viscosity of the
antifouling paint composition is lowered and rapid progress of the reaction

2, 4 petween 1 the-earbexylgreupicantaining copolymee (A)aNththesrane
polyvalent metal compound (B), which is caused by blending of water (dl),

comgd supRressed sAg aregylt.dhe patiifeofithe.nalat gemposition of the
present invention can be extended. Considering the effect of extending

4 -1 b iteAnd praperadivstment of the-grying.ability 20,97 thecoafipg film,

the acetoacetyl group containing compound (d2) is preferably blended in

an amount,of 0.01:t0.10% hy weight in100% -y weight of the high-sglid, ; 4

antifouling paint compaosition of the present invention (excluding solvent

or &Ehdescribad later), 37 {d3).Alkoxysilane Gompoungd RIESOTING o ¢

alkoxysilane compound (d3) include metﬁ@ silicate,ethyfl silicate,

rolyti ndensates thereof and the like, 5 When the alkoxysilane (d3).
Rl oG it B o ot he . Jaen

reig g%gé ié?gggg%ggfgﬁggé§?géggggecmfthecoppercompound(cl),
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-iscopropylpyridine-diphenylmethylborane complex, and
4,5~dichlore-2-n-octyl-4-isothiazolin-3-one together with the
copper compound (clj.

In view of being heavy metal-free antifcouling agents
containing no copper compounds, preferred is at least one kind
of organic antifouling agent (c3) selected from the group
censisting of zinc pyrithione, pyridine~triphenyiborane complex,
4-isopropylpyridine-diphenylmethylborane, and
4,5-dichloro~2-n~octyl~4~-isothiazolin-3-one.

In the high-sclid 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
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10 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<190% by weight of the high-solid
antifouling paint composition of the present invention (excluding solvent
(E) described later). 15 (d4) Dispersant Examples of the dispersant (d4) to

kinde wsed include, 2 gealbasadresin . asReIrolgUM Kgsin, & tXPERRKESIAL &on .
vinyl ether (co)polymer, a (meth)acrylate ester (co)polymer, and a 20

The MReRGCarbaxylicacid compound; having amolecylas weightof,3,00Q .or

less (except copolymer (A) described above) Specifically, one may use

as 3 coakbased resing, goumarone resipand the fike; asa petroleum

resin, C5-, C9-, styrene-, and 38 dicyclopentadiene- resins, and their

pyri‘dﬂﬁ%l%g%@ﬁ%%cg%ﬁggt%%@& polyester resin, acrylic resin,

aldehydfa resin, vinyl ¢ .orlde resin, ponaIkyIvinyI ether resin, chlc_)rinated
R A e e T e R er

(oo by BRG Singim () aRd e K10 44 (methyaylate
‘5 _eggecr}_x(fgmoo_l%rpre%g é)ﬁéﬁ;gggyl.asggﬁg% @;:%Ic)%gthacrylate/methyl acrylate

copolymer, and the and as’a lic Acid compound having

a m?le,c,ular weight, , . .
111) a combination of a copper compound {cl) and at least

one kind of organic antifouling agent {c3) selected from the group
consisting of copper pyrithione, zinc pyrithione,
pyridine—triéhenylborane complex,
d-isopropylpyridine-diphenyimethylborane complex, and
4,5~dichloro-2-n-octyl-4-iscthiazelin-3-one;

{iv} a combination of cuprous oxide, and copper'pyrithione
or zinc pyrithione;

(v} a combination of cuprous oxide, copper pyrithione or
zinc pyrithione, and
4,5-dichloro~2-n~octyl-4-isothiazolin-3-one; and

{vi) a combination of zinc suifide (c2)} and at least one
xind of organic antifouling agent (¢3) selected from the group
consisting of copper pyrithione, zinc pyrithione,
pyridine—tripheﬁylborane complex,
d-isopropylpyridine-diphenylmethylborane complex, and

4,5-dichloro-2-n-octyl-4-isothiazolin-3-one.
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of 3,000 or less, rosin and derivatives thereof, publicly-known
monocarboxylic acids such as naphthenic acid, versatic acid, 15
isononanic acid and the like, the caBdoxylic acid compound described in
Japanese Patent Laid-open Publication No. 2005-179345, and the like.
The monocarboxylic acid compound having a molecular weight of 3, 000
or [ess¢suth as rasin and derivative ptheieof; possinty 2@ femad dsalsed as
with the polyvalent metal contained in the polyvalent metal compound (B)
the iodbehigh-solid paint Compesitian otthe, presentinyentor orgrfiferred to
antifouling coating film. When the dispersant (d4) is used, in the high-solid
use anifoutipgipaint-eompesitan of theipresent vention: ok wheib32 tiebocrane
composition is a multi-package type, in the first liquid, the second liquid,
compnghthethied liguigoptionally usedeand dhelike tsedfopprepasingthel e x ;
multi-package type composition, the solvent-insoluble ingredients are
and hemegeneously disperseddnd prepare 8 Pasterfoym,cemposition
containing the solvent-insoluble components and the solvent. In addition,

4, 5 1be dispersant (d4) capjpreventceagylationof the solvent insoluble
ingredients on storage of the first, second, and third liquids. Further, when

the highssalid mult-package-antifouling paint 10 compasition,okthe ne a1 ning

present invention is prepared by mixing the first, second, and optionally

no dpidiiguidsand ofhers, the solvgntinsalyble-ingredients age easily rgen ang

dispersed homogeneously in the composition. It is desirable that the

in ﬁ%ﬁ%@%ta@é% Isbien %ﬁ% npan A9.ameynt.of 0,01,te 6076 by weiaht, and, . 4
preferably 0. 1 to 40% by weight,
on a ship and contacts with water surface, witheout 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 filminvarious

sea areas because cuprous cxide iseffective in stable antifouling

performance.

<{D) Additive>

The high-sclid antifouling paint compesition of the present
invention may further contain at least one kind of additive (D)
selected from the group consisting of water (dl), an acetoacetyl
{CH4COCH,CO~} group-containing compound {(d2), an alkoxysilane
compound or a derivative thereof (d3), a dispersant (d4)}, an

anti-sagging agent {d5), a plasticizer (d6), an extender pigment
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in 100% by weight of the high-solid antifouling paint composition of the
present invention (excludingsol, vent (E) described later) (d5)
“Anti-Sagging Agent 20 Examples ofthe anti-sagging agent (d5) 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 alkylsulfonate, Polyethylene wax,

(a7 amideswax, hydregenaied sastel-eikwaxopelyamidewax, & mixture pf gment
hydrogenated castor oil wax and polyamide wax, 40 synthetic silica fine

(ds povgles, polyethylans: oxidewax andtbe like. Preferred are polyamide

wax, polyethylene oxide wax, and an extender pigment such as synthetic

silicgfine EQWdﬁE-g%X%'H@lﬁé gheammercialpraducts E&Kﬂ?s"i@%@q”@& the
4200-20" and "Disparlon 5 A630-20X" (manufactured by Kusumoto

pre&hiemicals.lidi ), ;ASAT230": (manuiactured by ltopyQil Lhemicals €9y, may

Ltd.), and others. The high-solid antifouling paint composition of the

pe RIESEN invention-preferaply confains the antizsagging agent (4p) from; the; 4,

viewpoint of that precipitation of solvent-insoluble 10 ingredients can be

or PlRvenied,and e %tﬂ%%%hffgsaagg H}gﬂt%@gd the.anti;saqging nrgperty

on coatfing can be adjusted. 1t'is desirab at the anti-sagging agent (d5)
is contained in an amount of 0.01 to 30% by weight, and preferably 0.1 to
10% by weight, in 100% by weight of the high-solid 15 antifouling paint

(dls:o%] gsition of the present invention (excluding solvent (E) described
—Iﬁteé(%%) Plasticizer The plasticizer (d6) includes TCP (tricresyl

phosphiate), 20,3 gtlorinated paref i, pohyvinylstyl etier Al of cne
phthalate,
present invention contains water (dl), the reaction between the
carboxyl group-containing copolymer {A} and the polyvalent metal
compound (B) is promoted, whereby the hardness of coating film
can increase in a short time and the cocating £ilm attains damage
resistance in the early stage.

The reaction between the carboxyl group-containing
copolymer (A) and the polyvalent metal compound (B) is also
promoted by moisture in surroundings of the place where the coating
film is applied {that is, moisture in the air or the like}.
Nevertheless, when water {(dl) is intentionally blended in the
high~solid antifouling paint compesition of the present invention,
it is desirable that water (dl) is blended in an amount of .01
to 10% by weight, and preferably 0.02 to 5% by weight, in 100%
by weight of the high-solid antifouling paint compositicn of the

present invention {excluding solvent (E) described laterj,
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and the like. Among them, a chlorinated paraffin and a dialkyl phthalate

are preferred. These plasticizers may be used alone or in combination of

two or more. The high-solid antifouking paint composition of the present 41

invention preferably contains the plasticizer (d6) from the view point of the

coating film (antifouling coating film) formed from the antifouling paint
con£OMROsitiop exikitsi mproved crask resistange.3 Jhe chladnated.paraffing e

(chloroparaffin) may be either straight-chain or branched, and may be

ingSither liguid gr-golid, (povyder)-at room, lemperatine - Suitakly sede coating

chlorinated paraffins each has, an average of, generally, 8 to 30, and
£11.Rreferably, 109,26 carbon atoms; a number average molecular 10
weight of, generally, 200 to 1,200, preferably, 300 to 1,100; a viscosity of,
generally, 1 poise or more, preferably, 1.2 poise or more at 25C; and a
specific gravity of 1.05 to 1.80, preferably, 1.10 to 1.70 at 25C. By using

(a2 chiprinaled paraffin hauing, e, qhave AL gf carbon atoms, the
coating film less

suffering from cracking _and peeling off. When the number of carbon
R LR e e e
3.anflgglnst crac glger]ggﬁ be insufficient. When the number of c&rbon atoms

exceeds %Y eresu %’g cao%{?inaal‘ﬁr%tsxﬁjhaatcléyma@1 %5@8 %16\& 5 %vg‘élrlngthe

1 kgroperty (renewability) and hence a poor antifouling performance. The
**Zhlorination ratio (chlorine content) of the chlorinated paraffin is generally

35% to 75%, and preferably 35% to 65% from the viewpoint of that the |
ressﬂﬂﬁ& a*ﬁlﬁ?()lﬂiﬁatﬁﬁx&ety group-containing compound (d2) is

blended in the high-sclid antifouling paint composition of the
present invention, the acetoacetyl group-containing compound
(dZ} works as a chelating agent to the polyvalent metal compound
(B). Conseqguently, visccsity of the antifouling paint
composition is lowered and rapld progress of the reactio; between
the carboxyl group-containing copolymer {A) and the polyvalent
metal compound (B), which is caused by blending of water (dl),
is suppressed. As a result, the pot 1life of the paint composition
cf the present invention can be extended. Considering the effect
of extending pot 1ife and proper adjusiment of the drying ability
0f the coating film, the acetoacsetyl group containing compound
(d2) is preferably blended in an amount of 0.01 to 10% by weight
in 100% by weight of the high-solid antifouling paint composition

of the present invention (excluding solvent (E) described later).



10

15

20

composition can form a coating film less suffering from cracking 42 and
peeling off. Examples of such a chlorinated paraffin include "Toyop a rax
150" and "Toyoparax A-70" (manufagtured by To soh Corp.) and the like.
It is desirable that the plasticizer (d6) is contained in 5 an amount of 0.01
to 30% by weight, and preferably 0.1 to 10% by weight, in 100% by
(d3)weight of el high-solid@antifeuling paint composition of the present

invention (excluding solvent (E) described later). 10 (d7) Extender
pigmentdihesextendes pigment i) includestalcrcalcum carbanate, methyl
barium sulfate, mica, and the like. The high-solid antifouling paint

511 icamposiionof theipresert, inventionpreferablyicantainsthe extendernd the
pigment (d7), in terms 15 of the cost-reduction of the resulting paint,

11 kdmprovement in strength of the coating film, improvement in the
anti-sagging property, and the like, and further the degree of wearing of

theygeating, film, ¢an beadjusted bysselecting theddrd of extendel oh—s0114
pigment. 20 It is desirable that the extender pigment (d7) is contained in

ant AL3MoyNt 0f 0,01 10 80% by weight, and preferably Q- 110.60% 5By, +1e

weight, in 100% by weight of the high-solid antifouling paint composition

Color Pigment The color pigment(d8) in es iron oxide red, titah white,

coatdflie P{%ﬁ?fﬁi@l\’eﬁ@giSXQHH@%SO#‘&%%&%%SC{E?GQAa‘eeélrtgi {48)qe .

Considering the promotion effect on the reactiocn,
preventive effect on ease in mixing the ingredients, and drying
ability and water resistance cf the coating film, it is desirable
that the alkoxy silicate (d3) is blend@d in an amcunt 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).

(d4) Dispersant

Examples of the dispersant (d4) to be used include a
coal~based resin, apetroleum resin, a terpene resin, a vinyl ether
(coypolymer, a (meth)acrylate ester (co}polymer, and a
monocarboxylic acid compound having a melecular weight of 3,000
or less (except copeclymer (A) described above). Specifically,
cne may use

ag a coal-based resins, coumarone resin and the like;

as a petroleum resin, C5~, C89-, styrene-, and
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an organic color pigment, and the like. 5 The high-solid antifouling paint
composition of the present invention preferably contains the color
pigment (d8) from the viewpoint of¥hat the hue of antifouling coating film
obtained from the composition can be modified arbitrarily. It is desired
that the color pigment (d8) is contained in 10 an amount of 0.01 to 80%
dicyayl weight, zahick preferaddy 0s], 6090y ineights i bee%stdweight of the,
high-solid antifouling paint composition of the present invention
ket (excludingrsolvent(&) cdesariberhlater:-151d2) Rebydrating Ageptidheasin,
dehydrating agent (d9) includes anhydrous gypsum, burnt gypsum,
vingyntheliczeodte; e arthpestes sueh as meathylt pehofereiate, and the:liker=d
The high-solid antifouling paint composition of the present 20 invention

po 1 preterably ontaing the debydrating agent (d9) from the viewpoint of that
the antifouling coating film of the present invention attains improved

physical peopesties-and adhesian: to-ghase materjal DesirablyHBe o1 resin
dehydrating agent (d9) is contained in an 44 amount of 0.01 to 10% by

and Weight; apd preferably 0.1 to 5% by weight, in 100% by weight of the
high-solid antifouling paint composition of the present invention

(exgludingsolvent(E) described lafer) §§E qlyeniz As the gelvent ), »

that can be containéd in the high-solid antifouling paint.composition of the

com{\{%‘%%%ﬁ g}[‘ﬁ!@@ﬁ%’&t conventional publiclysknown selvents with a Wide; ny sasr
Japan Ltd.}, and the like;

as a (meth)acrylate ester (co)polymer, poly(ethyl acrylaté) '
octyl methacrylate/methyl acrylate copolymer, and the like; and

as a monocarboxylic acid compound having a molecular weight

of 3,000.03: less, rosin and derivatives thereof, publicly-known
monocarboxylic acids such as naphthenic acid, versatic acid,
isoncnanic acid and the like, the carboxylic acid compound
described in Japanese Patent Laid-open Publication No.
2005-179345, and the like.

The monocarbexylic acid compound having a meleculiar weight
of 3,000 or less, such as rosin and derivatives thereof, possibly
forms a salt with the polyvalent metal contained in the polyvalent
metal compound (B} in the high-solid paint composition of the
present invention or in the antifouling coating film.

When the dispersant (d4) is used, in the high-sclid

antifouling paint composition of the present inventicn or, when
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boiling point may be used. Examples of the solvent (E) include 10 an
aliphatic solvent such as turpene and the like; an aromatic solvent such
as toluene, xylene and the like; an agoholic solvent such as isopropyl
alcohol, n-butyl alcohol, isobutyl alcohol and the like; an ester solvent
such as ethyl acetate, butyl acetate and the like; a ketone solvent such as

the ek ety ketorea methyk 15 isobutyd kejenre, methylamyl ketane;and, the

the like; an ether or ether-ester solvent such as ethylene glycol

secdpenomethy ether ©thyleneglycolbmenobutyl sther; propyene-glycehe 1ike

monomethyl ether, and propylene glycolmonomethyl ether acetate, and

usedhelike pPreferred salyents inglyde, é)é%@%el'pg@ ol3pd prapylene 20

glycol monomethyl ether. These solvents may be used alone or in

so1-embination awo QrmpLe; Ehe- highssolid antifauling paint 89@,?8?988 of

the present invention has a low viscosity even with a low ‘solvent content.

pregai§Qegireel&tg%mh?Q&%Aigﬂié%z"ggrpﬂ%%@pqﬂ lon 45 of the

present invention contains the solvent (E) in an amount of 1 to 45% by

sol W eelll%m?.%rs]% preferably .10 35 0y wei %@ét%f%%%hé of yjrﬁ §h {':g;'l_{ solid, , the

antifouling paint'composition being given as y weight). 5'In"the

. _case where the high-solid antifoulin int .composijtion of the present
Ao e B B ahaaE) o uble

inaJSHEI 0 o olely Mt o el oo 4t DYAEEIL o,
cocERIe e UL oL ool (B e secong e B IO ASOPY ..
composition ¢f the present invention is prepared by mixing the
first, second, and optionally third liguids and others, the
solvent-inscluble ingredients are easily dispersed homogeneously
in the compoesition.

It is desirable that the dispersant (d4) is blended in an
amount of 0.01 to 60% by weight, and preferably 6.1 to 40% by weight,

in 100% by weight of the high~solid antifouling paint composition

of the present invention {(excluding solvent (E) described later).

{d5) Anti-Sacgging Agent

Examples of the anti-sagging agent (d5} include a salt sﬁch
as an amine salt of Al, Ca, or In derived from organic clay', a
stearate salt, a lecitinsalt, andanalkylsulfconate, polyethylene
wax, amide wax, hydrogenated castor oil wax, polyamide wax, a

mixture of hydrogenated castor o¢il wax and polyamide wax,
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of the second liquid being given as 100% by weight). [High-solid

Antifouling Paint Composition] 15 The high-solid antifouling paint

composition of the present inventigrshas a small value of volatile organic

compound content (VOC) . The value is preferably 400 g/L or less, and

more preferably 100 g/L to 350 g/L. These values of VOC are the values
syntneasured underthe conditiens described in Exanmplege20=Theseforenysei ke.

of the high-solid antifouling paint composition of the present invention can

Pre fedueg eaviropmenial i burdea:gnaeffeet anhumandeodirs. Jhe, highsolid

antifouling paint composition of the present invention contains the

ext aifoulingagent (G)-anddsaretarably 46 ;a high-solid raulfi-componeatp i es
antifouling paint composition that comprises a first liquid containing the

of cegﬁ@xlmi@)@zﬂ@@@qmlﬁa@id sentaining thenalyvalent metadi sparion

compound (B) , and optionally further comprises another component(s). 5

n63PAShe 39&3‘1%9'% multi-package anifeuling paint-caraRasition, parkigylasly oy~
is

preferre a high-solid two-package antifouling paint composition, which

(marfORLAINS Adirstlinuid contaiing, e capolymer (Ayand a second ligyidy
containing the polyvalent metal compound (B) Also, preferred is a

higt}ﬁg'i@ﬂ%ﬁ%1@83.1%55%%%f9}4§ﬂ%£ﬁ1@t eggg)ﬁg@y@w@%htw Slesent

comprises a third liquid containing at feast one Ingredient selected

... from a _defoaming agent, a viscosity, modifier,.a coating. film curing,r
e arer & BeBl i Ao RaHEL (e Mih-Sai (87 xo

the twgg%g*fﬁ@% aé‘%“‘%;ﬂ'é‘@ Féaar'%;p%or?g%%t{%% &2 PLetprably, gtleast one of
thé first iquid and the secon Il(fw
ingredients can be prevented, and the strength of coating film
and the anti-sagging property on coating can be adjusted.
It is desirable that the anti-sagging agent (d5) 1is
contained in an amount of 0.01 to 30% by weight, and preferably
0.1 to 10% by weight, in 100% by weight of the high-solid

antifoulingpaint composition of thepresent invention (excluding

solvent (E) described later}.

{deé}) Plasticizer

The plasticizer (d6) includes TCP (tricresyl phosphate),
a chlorinated paraffin, polyvinyl ethyl ether, adialkyl phthalate,
and the like. Among them, a chlorinated paraffin and a dialkyl
phthalate are preferred. These plasticizers may be used alone

or in combination of two or more.

The high~sclid antifculing paint composition cof the present
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contains the antifouling agent (C). The high-solid multi-package antifouling
paint composition, including the two-package and the three-package
types as representatives, 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

1 nv I PYRFCONMAINING sopolymer: () Arg, the, polyvalent metal compand(B)y i ew

and does not contain water in a substantial amount, and at least one of

poidhedirstfiguid.and the seeonddiquid-contains 47 theantifouling agent (Cr.rom

In this case, it is preterred that the second liquid contain the carboxyl

the %Bvef&ﬁajﬂ%’gg%oﬂ%w@%é& inan amount of 1 t9,30% by weight.of the

total amount (I100% by weight) of the carboxyl group-containing
xesfé’@%l}’é@(?r (A) in the 5 high-solid antifouling paint composition. Here,

water in a substantial amount" means sufficient amount of water for

ting the reaction bet th | - inj I
DG, I1e eacioh Beee e Oy DA YA OO o

1
e polyvalen ompoun (for examp ount

required for.increasing_the reaction rate by 5% or more) . Even.10 though, .
5“%&@%@6&%& ﬁa‘ui%rco% ains e§ ba%légyina L?F)JG-BCO@I‘] g%len% %%) %ﬁ/?agrr(A%Olld
olyvalent metal compound (E‘Bgl\év

and the en water is not contained
<P°‘ﬂ?§r%rn ﬁl?ta S0BStantBPSHhat t the secona%gﬁidu ﬁ%épéj %&18\}:vlvr|l§%§s?ty
over a long time (for example, three manths) andq es n% imﬁp ir coatin
iy B

PRI GorRAIIiGE $5 ASGen&rally KnbAC a®mulft packae dnt At
an antifouling paint that is used after a plurality of liquids are mixed just
me@ﬁﬂ%lcﬁéati‘nga. SftniftiyS A5 RNB-corPatmant ARtfoTIiAY parieidgt e cular

_antifouling paint that is used after two
weight of, generally, 200 to 1,200, preferably, 300 to 1,100; a

viscosity of, generally, 1 poise or more, preferably, 1.2 poise
or more at 25°C; and a specificgravity of 1.05tec 1.80, preferably,
1.10 to 1.70 at 25°C. By using the chleorinated paraffin having
the above number of carbon atoms, the resulting antifouling paint
composition can form a ceoating £ilm less suffering from cracking
and peeling off. When the number of carbon atoms in the
chlorinatedparaffin is less than 8, the preventive effect against
cracking may be insufficient. When the number of carbon atoms
exceeds 30, the resulting ceoating film surface may have poor
wearing property (renewabpility) and hence a poor antifouling
performance. The chlorination ratio (chlorine content) of the
chlorinated paraffin is generally 35% to 75%, and preferably 35%
to 65% from the viewpoint of that the resulting antifouling paint

composition can form a coating £ilm less suffering from cracking
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liquids are mixed just before coagting, and a "three-package 20 antifouling
paint” is an antifouling paint that is used after three liquids are mixed just
before coating. The high-solid antifeuyling paint composition of the present
invention is preferably a high-solid multi-package, such as a two-package
or three-package, antifouling paint composition 48 which comprises the
and tedlewingfisstand secapd dguids,and, eptionallyifyether comprisesaithiFrd ude
'Liquid and others. The high-solid multi-package antifouling paint
ToFOPARASItionof thes presenbinvention-is excellentin-storage sfabilifyrandrp . |
the 5 antifouling coating film obtained from this composition has an
and exgellent,and persistent antifouling performance and excellent
mechanical strength. <First Liquid> 10 The first liquid contains the
carbexyl group-confaining, copolymer, (A).and;a solvent,and may,furthety
contain the antifouling agent (C), the additive (D), and others. The first
diuid, e pe;prepared by, mixing e carboxyl, groLp-coptaining s o 105 b
n co%(%ymer (A) and the other %grgd%nts'requélired? 15%9%%% u%ual mar?ner. Y
. <Second Liquid>,The secgnd liquid contains the polyvalent. metal. ot
e Ty il o, G Fo A Soen BcAnadiag pain
agent 20 (C),.the additive (D), and others. In a hi ql-s lid two-package
comE RS Foimt Comngnan e A Anee e o Tt e (=)
sec%g%liﬁuid contains the antifouling agent (C) The second liquid may

desﬁfr%her con?éﬁ%%é carboxyl

(d7) Extender pigment

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
of the cost-reduction of the resulting paint, improvement in
strength of the coating film, improvement in the anti-sagging
property, and the like, and further the degree of wearing of the
coating film can be adjusted by selecting the kind of extender
pilgment.

It is desirable that the éétendex'pigment (d7) is contained
in an amount of 0.01 to 80% by weight, and preferably 0.1 to 60%
by welght, in 100% by weight of the high-solid antifouling paint
composition of the present invention (excliuding solvent (E)

described later).
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group-containing copolymer (A), preferably, in an amount of 1 to 49 30%
by weight of the total amount (100% by weight) of the carboxyl
group-containing copolymer (A) in thé antifouling paint composition of the
present invention. The second liquid can be prepared by mixing the
polyvalent 5 metal compound (B) and the other ingredients required, in a
usual manner. <Third Liquid> The third liquid contains the antifouling
agent (C) , the 10 additive (D), a defoaming agent, a viscosity modifier, a
{ 48 poatig filmicuéng:rate modifier, a coating film hardness modifier, and

others. Similarly to the first liquid and the second liquid, the third liquid
contairs eoselventgxamplas pfihe defeamingagent dackide,at i tan white,
silicone-based, 15 oxyalkylene-based, or mineral-based defoaming agent

an anrdihe likecFor example FlawlentAG-300%Kyoeisha Chemical Co.,
Ltd.), "BYK-088, BYK-065, BYK-P104" (BYK-Chemie GmbH, Germany),

"Dispaeoft @X-£Q1(Kysirmatodfohemicals 1dd. )c onthaslike ay be:- vsed:a sent

20 As the viscosity modifier, the acetoacetyl group-containing compound

invidd) ; the apERAAING ageRt (D), or theslikemay be used, tA3 &he ceating rne

film curing rate modifier, water (dl), the acetoacetyl-group containing

vie%YBRAUNd £d2),gr the, like, mayhe é&?@gﬁéQlAﬁéh%éQQ@tf%f'@ﬂ@r%%ned
modifier, the plasticizer (d6) or the like may be used
from the composition can be modified arbitrarily.
It is desired that the color pigment (d8) is contained in
an amount of 0.01 to 80% by weight, and preferably 0.1 to 60% by
weight, in 100% by weight of the high-solid antifouling paint

composition of the present invention (excluding solvent (E)

described later).

(d9) Dehvydrating Agent

The dehydrating agent {d9) includes anhydrous gypsum, burnt
gypsum, synthetic zeclite, an orthoester such as methyl
crthoformate, and the like.

The high-solid antifouling paint composition of the present
invention preferably contains the dehydrating agent (d8) from the
viewpoint of that the antifouling coating film of the present
invention attains improved phvsical properties and adhesion to

a base material.

Desirably, the dehydrating agent (d9) is contained in an



[Method for Producing High-solid Antifouling Paint Com osition] 5 In the
case where the high-solid antifouling paint composition of the present
invention is of one-package type, thes composition can be produced by
stirring and mixing (or other manipulations) the above ingredients. On
coating, a component(s) in a form other than solution, such as powder

amo:and dhedike; may 1@ b, fuahemjxadhwith stiuing-(oy doing-ather oy wei gnt,
manipulations) with the composition. In the case where the high-solid

in 1@@@%&”%9@@% %W?éiﬂ%;ﬂf-g‘ﬂgfﬁsﬁ%i@@@ﬂ@ﬂésg?&hﬂ'&%'é@ﬂ@;os ition
multi-package antifouling paint composition, including a two-package or

of thR hieaspackage yps as represenatves dhe compesitoncan Beg 1ater) .
produced by mixing with stirring (or othér manipulations) the first liquid
and the second liquid, and further, as necessary, other liquids such as the
third liquid, each of these liquids being prepared in advance. At this time,

5 < (Eﬁ %o(ﬁ]%g%gt (s) in a form other 20 than solution, such as powder and the
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urther mixed with stirring (or doing other manipulations). On

the ﬂ‘s'xk'}%ws'tohfé'éﬁ%g.gé)O%E?%erEe %r%%ogb%%%jn}laé/d.ufg”&%e high-selid
appropriate,a conventional publicly-known “mixing/stirring apparafus suc

anta&?uq'ghéi%?aeidn ISFE%E'A aossafgi%]ﬁ %?dtlzr}l%mélgfea s%%scke}_rwgh% Jk_) grlll mill, a
ree-ro er, a Rossmixer, a planetary mixer, a Shinagawa mixer and

COnthe Iike.nl%A%ntifo ling (fog&i%n Eilr_n, Base Material with %o,aégwngaiI@,e_nd o%
BiREr<Thi ARG ORI BTG 0 HhG réscvEATOR 1¢
boi LI poy St gy SRNE 1IN SI AN e solvent (E) include
an aliphatic solvent such as turpene and the like; an arcomatic
solvent such as toluene, xylene and the like; an alcoholic solvent
such as isopropyl alcchol, n-butyl alcohol, isobutyl alcohol and
the like; an ester solvent such as ethyl acetate, butyl acetate
and the like; a ketone scolvent such as methyl ethyl ketone, methyl
iscobutyl ketone, methyl amyl ketone and the like; an ether or
ether-ester solvent such as ethylene glycol monomethyl sther,
ethylene glycol menobutyl ether, propylene glycol mcnomethyl
ether, and propylene glycol monomethyl ether acetate, and the like.
Preferred solvents include xylene, 1-butanol, and propylene
glycol monomethyl ether. These solvents may be used alone or in
combination of two or more.

The high-soclid antifouling paint composition of the present

invention has a low viscosity even with a low sclvent content.

It is desirable that the high~-solid antifouling paint composition
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paint composition. The base material with 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 b¥ % uring the above high-solid
antifouling paint composition. The antifouling base material relating to the
present invention is characteri zed in that the surface of the base material
of tikthat<oatacts withrseawates ot freshwater is coatadtwith ja deating Binount
formed by curing the above high-solid antifouling paint composition. In the
of lantifoblngbase materiat Ofthe fresentynyention, s the haseymatetiak weight
which works as a base, is preferably any of 20 an underwater structure,
of twareoutside-beardpfships alfishing net-and adfishing geakIhesmethash zs
for forming a coating film on a surface of a base material of the present
1004nygntipasigieharacterized by comprising coating or impregnating the
surface of the base material with the 52 high-solid antifouling paint
compositien, dalawed by.curing thegeamposition te forpy the,coatingfilm.
The antifouling method for a base material of the present invention is
com&haracterizedby gemprising, coating.piimpreguating 5 the: surfage.of the
base material with the high-solid antifouling paint composition, followed by
curiggdhe gompositign to form-an -antifeuling.coating: fim. 1a the present . 4
invention, the base material to which the antifouling method is applied is

15 foelerably any.pf.an updenyater, 1Q-tuctyte. a0 uiside,board of a,8Rip, - o

a fishing net, and a fishing
weight of the first liguid being given as 100% by weight); and
desirably, the amount of sclvent (E) in the second liguid

is 1 to 45% by welght and preferably 5 to 35% by weight {the weight

of the second liguid being given as 100% by weight).

[High-solid Antifouling Paint Composition]

The high-solid antifouling paint composition of the present
invention has a small value of volatile corganic compound content
(VCC). The value is preferably 400 g/L or less, and more
preferably 100 g/L to 350 g/L. "These values of VOC are the values
measured under the conditions described in Examples.

Therefore, use of the high-solid antifouling paint
composition of the present invention can reduce environmental
burden and effect on human boedies.

The high-solid antifouling paint gomposition.of the present

invention contains the antifouling agent (C) and is preferably



16

15

20

“gear. Explaining in detail, when the high-solid antifouling paint
composition of the present invention is applied on the surfaces of various
formed bodies including underwatey, gtructures such as 15 water inlet and
outlet at thermal and atomic power stations, coastal roads, submarine
tunnels, coastal facilities, sludge spread prevention films for various

a2 hfgeansivibengineering warks, sugh as £analsand channels, ships: fishing.

materials (for example, ropes, fishing nets, fishing gears, floats, and

comBHO¥R)ANcthe20;like, iy %%%%@géite ieusyabmethod, ance Q@ second

plurality of times, there can be provided ships, underwater structures or

1iq8£'!?r§88%591%‘§’ﬂg1 the antifquling,caating film that has.an excellent ,

“antifouling performance, can sustainably release the antifouling agent

opt%ﬂlgiaé %gﬁg&@g%g g%%éﬁ}a&eas“ %@P&%B@?%%%ngﬂ{?&? ity even when

is excellent in crack resistan at is, the

antifouling coating film, which is.formed by application and curing.of.such
O <OV SO TELIg A OB o L SeLTt e

corfitaces of various formed bodies. has.an excellent antfouling o p2cyage
Beﬁormande,pf%r exampie, %e‘?sstfenﬁy preventing attachmient o aqu%ﬁc 9
anis,ms such as sea lettyce, barnacle, green strin Iettu%,se:gu#aiqui d
e

or
ANTLIStBrakd HeilbstGmaR for aidhg e 10 IR Partictiar, Bveh v
ships and others are made of a_material such as FRP, steel, wood,

CoOnSRmiinGA Aty GRERETRE, the rigsdlid ShtRslhgPHifit CoMpBstioRY =he

adheres well on the surface of these materials. In the case of a steel ,
pol\yé@éeqzza}:axﬁetal compound (B). Also, preferred is a high-solid

three-package antifouling paint composition, which further

comprises a third liquidcontaining at least one kind of ingredient
selected from a defoaming agent, a viscosity modifier, a coating
film curing rate medifier, and a coating £ilm hardness modifier.

In the high-solid two-package antifouling paint composition,
preferably, at least one of the first 1iguid and the second liquid
contains the antifouling agent (C).

The high-sclidmulti~package antifouling paint composition,
including the two-package and the three-package types as
representatives, may be the one wherein the first Liguid containsg
the carboxyl group-containing copolymer (A) and does not contain
the polyvalent metal compound (B}, the second liquid contains the
carpboxyl 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 liguid and the second liguid contains
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aluminum vessel, the high-solid antifouling paint composition of 15 the
present invention is applied to the base material surface precoated with a
primer, an anticorrosion paint, and gptionally a binder paint. In addition,
the high-solid antifouling paint composition may be overpainted on the
surface of an existing antifouling coating film. 20 Furthermore, for

the @MpPle, Whep the figh-selid antfouling spaintcomposifion s applied 10 &, -

surface of a submerged structure in the sea, attachment of marine

the gmmﬁ%e@ygw%@ga%@;@169@84#0%%%% THEWE yrner

can be maintained over a long period of'time. When the high-solid

 be il long period oftme. Wihen he high salid "
R o e Tahg e can e ploubntal FUnherore 16 pocaialty o

oy uipR el polutenis o The iob-sald anifguing ey sompostion. .,

of the present 5 invention irectly app | ay

. _be %L?Lpligd t s%rfaies of ships,.underwater structureg or the like .
high-g % an ﬁ [a}8] %P? gﬁln co%§051tlon.. ere water in a
precoated with an undetcdat suchas an anticorrésive agent, a primer or

the like. In addition, the high-salid antifouling paint composition of the |
D A BN ) e T BN bt SOFes JDoPEHIpRc Lr
h particularggFRP vessels, underwater structures or the like that haye been
© alfEHy CORRAWITTE Cotfvértionar ¥ntfouting ~pamt o WithtreRighyStiia ()
antifouling paint compositign of the present invention. The thickness of
and i SnBotlig toatinG it fohitBH D the Sttfat& Ut tfié SRRy Grthe? amount
underwater structure in 15 this manner is, not specifically limited to, for

reagxafiiple,  Approifiately 3002 5F amftime, rate by 5% or more). Even

though the second liquid contains the carboxyl group-containing
copolymer (A} and the polyvalent metal compound (B}, when water
is not contained therein in a substantial amount, the second liguid
Keeps a low viscosity over a long time (for example, three months)
and does not impair coating workability.

As generally known, a “multi-package antifouling paint” is
an antifouling paint that is used after a plurality of liqﬁids
are mixed just before coating. Similarly, a “two-compartment
antifouling paint” is an antifouling paint that is used after two
liquids are mixed Just before coagting, and a “three-package
antifoulingpaint” is anantifouling paint that is usedafter three
ligquids are mixed just before coating.

The high-solid antifouling paint composition of the present
invention is preferably a high=-solid multi-package, such as a

two-package or three-package, antifouling paint composition
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The antifouling coating film or the coating film on water-contacting
surfaces of ships or underwater structures of the present invention
obtained in the above-described magner is 20 formed from the
above-described high-solid antifouling paint composition and exhibits an
excellent long-term antifouling performance against a wide variety of

whi &qgeekselgt}iti@é attach 10, ships apd ainderwater structures With 1ess, ang
ity

possibility of environmental pollution. 55 According to the present

opt A2YENtian. fherecan %%RE%@%@ a;high-splid anfifouling paint.compositien

with less environmental burden, exhibiting an excellent antifouling

h1gRELIoN %819%9%@%1% ”T%!H@%%ﬁtﬁg%é!g}d%%%aéi”&%‘o@ﬂ%ﬁ WO he

uniformly at a constant rate over a long pefi time, maintaining the

pre&XgElENt %%éﬁf‘{%'i{‘gi%e%%&aﬂ%e? Vel A 's@‘{‘c%re%go%%ﬂré’]ef&gg? Sna the

llnv
suitably used for ocean vessels. There can SO provi chan

aptifauling coatin fiIm'%tﬂi s, . suhmerged structures, fishing implements
S R hiEn SR ossH TO MR Said AR BTouUinG codting TACTRGR-ONG =>

lti-package Antifouling Paint Set] The high-solid multi-package
e BHE 26 TS o ot TRt o AL B g =™
the first liquid, 15 which contains the carboxyl group-containing
e R bfvter () H%Hn essential ingredient, a second container keeping the
second liquid, which contains the polyvalent metal compound (B) as an

essential ingredient, and optionally a third container keeping the third
 liquid, ,Thegliguids each kept in each container, at least the 20 first liquid
<Fizas liquid, are separately stored or
The first liguid contains the carboxyl group-containing
copolymer (A) and a scolvent, and may further contain the
antifouling agent {(C), the additive (D}, and others.
The first liguid can be prepared by mixing the carboxyl
group-containing copolymer (A) and the octher ingredients reguired,

in a usual manner.

<Second Liguid>

The second liguid contains the poiyvalent metal compound
(B} and a solvent, and may further contain the antifouling agent
(C}, the additive (D), and others. 1In a high-solid two-package
antifouling paint composition, at least one of the first ligquid
and the second liguid contains the antifouling agent (C}.

The second liguid may further contain the carboxyl

group~containing copolymer (A), preferably, in an amount of 1 to



10

15

20

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-package antifoulinggaint set of the present invention,

that 56 is, by mixing the first liquid, the second liquid, and optionally the

other component (s) in an arbitrary sequence, and applying the mixture to
30% 8lesined.base matenal there-can be fermedan.antifaulingcoating o x 1

with excellent antifouling performance, 5 excellent persistence thereof and

grolxeeligntmechanical siiepath, with reduced enyironmental burden and

reduced effects’on human bodies. EXAMPLES 10 The present invention
c omﬁ’&ig fe.described;in rm%ggs%q}@il M‘\%E‘?J%%{‘Fe to Examples below, but it

should be construed that the present invention is in no way limited to

the%%éé%”&@'ﬁé- 13 \C?i'%iagg)ﬁ ‘%%D ;S’P%%%%I Sgpﬂkyﬂ%rg(%}?e@& yvalent
properties of a copolymer and a copolymer (A) 15 solution were
valuated as follows: (1), GPC and IR.GPC and IR were measured under,
e eI, (Cohs T GG R S A At
HLC-8120GPC, manufactured by Tosoh Corp., 20 Column: Super
00+H4000, 6 mm I. D., 15 cm, manufactured by Tosoh Corp., Eluent:
THE, Flow rate: 0.500 mL/min, Detector: IR, and

<Third Liquid>

The third ligquid contains the antifouling agent (C}, the
additive (D), a defocaming agent, a viscosity modifier, a coating
film curing rate modifier, a coating film hardness modifier, and
cthers. Similarly to the first liguid 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 l1ike.
For example, “Flowlen AC-300" (Kyoeisha Chemical Cc., Ltd.),
“"BYK~088, BYK~065, BYK-P104” (BYK-Chemie GmbH, Germanyl,
“Disparlon 0X-70" (Kusumotc Chemicals Ltd.), or the like may be
used.

As the viscositymodifier, the acetoacetyl group-containing
compound (d2), the anti-sagging agent (d5) or the like may be used.

As the coating film curing rate modifier, water {dl), the
acetoacetyl~group containing compound (d2) or the like may be

used.
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57 Column oven temperature: 40C; (Conditions for IR measurement)
Apparatus: Spectrum ONE(B) FT-IR Spectrometer, manufactured by
Perkin Elmer Inc., 5 Measurement rg%thod: KBr cell, coating method. (2)
Residue after heating (weight-NV) 17gram of a copolymer solution was
weighed in a flat-bottomed dish and spread uniformly with a wire whose
weight was known. 10 After dried at 125C for_1 hr, whole af the residue
i g A TAtE P T S et FErF GR By o (4

ere,l'fr sidue after heatigg" has the same meaning as "non-volatile
content” aeesncl?iﬁeaeab%@%. 15 (3) Viscosity The viscosity of a copolymer
solution was measured with an EM-type viscometer (manufactured by
Tokimec Inc.). <Evaluation of Properties of Antifouling Paint

Composition> 20 The properties of an antifouling paint composition and a

[Mefhad for broduc ino B ohs fibhd M sosisd iR ThEeRaaad tion]

gravity (paint specific gravity in g/cm3) was_ determined by weighing the

antifoliling pairtt Lo nsssitort-fife d 581 TPdpetific §rahty cbpch &g an

inside volume of 100 mL at 25C immediately after the first liquid and the

ComgEconeiftfuia WeRE mb&E B2 RESdUS afte P Heatiep(WragHeNY) tygramthe
of an antifouling paint composition was weighed in

composition can be produced by stirring and mixing (or other

or

manipulations) the above ingredients. Oncoating, a component (s)
in a form other than solution, such as powder and the like, may
be further mixed with stirring (or doing other manipulations) with
the composition.

In the case where the high-seclid antifouling paint
compositionof the present inventionisahigh-solidmulti-package
antifeuling paint composition, including a two-package or
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 further, as necessary,
other liquids such as the third liquid, each of these ligquids being
prepared in advance. At this time, a component(s) in a form other
than solution, such as powder and the like, may be further mixed
with stirring (or doing other manipulations).

On the mixing with stirring cr on the preparation, one may
use, as appropriate, a conventional publicly~known

mixing/stirring apparatus such as a high-speed disper, a sand
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a flat-bottomed dish immediately after the first solution and the second
solution were mixed, and the composition was spread uniformly with a
wire whose weight was known. After dried at 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 valu vVQC was |CM|a eld fr nlj\ﬁlﬂeﬁo Ehe Qamr;le%%%qﬂﬁc .
qulrglrgc';fi/rilt énnd?\gv’eight}?ﬁic’/, %%inglt%e following equ%i{‘loﬁ: VOC(g/L) = (sperE:JiLfcherr
ravity. of the pai tg\x 000 X (100 - weight-NV 42%00 4 asurement of .,
a R |§’C(§I}s/%f§/egf’Aﬁtﬁ’gu f}leg;tlégiﬁt oﬁﬁdsit?or%kﬂ% wﬁn%%%l\léa%te%/ after ang °
at a given time after the first liquid and the second liquid were mixed, the

plate measuring 100 x 300 x 2 mm was coated with an epoxy-based
Othargkich primer (product name, Epicon 5 Zinc-rich Primer B-2,

manufactured by Chugoku Marine Paints, Ltd., having a zinc powder

conteRfofB6%4 BY WweightiAdite Beint): 4 EFOR-bafded antiCoirdsize ~t
~paint (product name, Bannoh 500, manufactured by Chugoku Marine .
invegiht PRI Y, S BBt Y e fH4 L BAsEd EnfESHFESiVE Baimt Yprbd b haffer L 1ng

‘Bannoh 500N, 10 manufactured by Chugoku Marine Paints, Ltd.) in 20
Paifh, TS0RM “&R@100 pm as dry thickness, respectively, in this order in a

manner of 1 coating every day (that is, 1st day: primer, 2nd day:
The base material with a coating film of the present

invention is characterized in that the surface of the basematerial
is coatedwith a coating film formed by curing the above high-solid
antifouling paint compesition.

The antifouling base material relating te the present
invention is characterized in that the surface of the basematerial
that contacts with seawater or freshwater is coated with a coating
film formed by curing the above high-solid antifouling paint
composition.

In the antifouling base material of the present invention,
the base material, which works as a base, i1s preferably any of
an underwater structure, 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

coating or impregnating the surface of the base material with the
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anticorrosive paint, and 3rd day: another anticorrosive paint) After that, an
antifouling paint composition was applied, in a 15 dry thickness of 150 pm,
to the surface of the coating film formed from these epoxy-based binder
coats to prepare a test plate. From a raft for testing floated off the coast of
Miyajima island in Japan, the test plate was immersed into the seawater

hig k‘I"I @o%%%hagftzk g'o x‘flf %%{ %le'gép%ﬁttp@%ﬁlﬁ%@ l:? &?P %Oo %tf‘&gefg rb Ocqj%: in ﬁ the

months, an area of t ate to aquatic macro-organisms suc

c Om{ggs qy@gglet Cs)e@y%a a@g %1% Il%% were fa»_ﬂamc._hed was evaluated. The
evaluation was made on the followi criteria: 5 points:

magroorganisms-attached area js 0%; 60, 4 points; . -
o S R ACh S o R GH SeE B o5 e
: m%croorgani%ms-att%ched area is more than 5% and 15% or less; 5 2 £
Y oS macrooTgariSms-attached aTeh s morStTar 1596 and “A%h -2 =79
less; 1 point; macroorganisms-attached area is more than 40%. (6). ,
Ehe \FRAfiRg T&st of Antiron ing Tty Fiim T A Suftade 6P & poydingt- £t <19
. chloride plate measuring 50 x 50 x 3 mm was roughened with sandpaper.
PalfhisYiHaEe Waférboétt%g Wt AP dntibuting pdifit compositiohcsing &R ™ an
applicator having a coating slit of 500 pm, and then dried indoor at room
antidifipérdtare” $aodt206) Br 7 days to prepare a test plate. 15 The test
plate was fixed on the side faces of a rotating drum placed in a .
thermloStaEbRIFSHRY Wil ¥8alvafdt at 28€. Pase material to which the

antifouling method is applied is preferably any of an underwater
structure, an outsice beard of a ship, a fishing rnet, and a fishing
gear.

Explaining in detail, when the high-solid antifouling paint
composition of the present invention is applied 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, cocastal facilitieszs, sludge
spread prevention films for various ocean civil engineering works
such as canals and channels, ships, fishingmaterials (for example,
ropes, fishing nets, fishing gears, floats, and buoys) aﬁd the
like, in accordance with a usual method, once or a plurality of
times, there can be provided ships, underwater structures or
others coated with the antifouling ccating film that has an
excellent antifouling performance, can sustainably release the

antifeouling agent over a long periocd of time, has an appropriate
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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
sandblasted steel plate measuring 150 x 70 x 3.2 mm 61 manufactured

£1 00 kalyy KizgiGo, L id. was coated with an epoxy-based anticorrosive ., ; ok
paint in 150 pm as dry thickness and dried at room temperature (about

res20G)far.1 day to form a coating film. The surface of the resultant coating
film was further 5 coated with an epoxy-based binder paint in 100 pm as

dry fhickness ga% fdd %f‘%é%‘i%t %Doeg%%l (3hout ZQJ%!]T:‘%{ ]iga%%mgd by

m
form'a” coating film. Thé surface of the résultant coating film was coate
appi;\“g‘a%r{ %gtlfgggn% lE)ralnt compasition in 150 pm aﬁgg érr\llpknes§ and dried

room temperature %el{t?oucf OS&C or 1 azyL/gl ) to form a cé’é“t?r?guﬁlgrﬁl.gﬂ%amt
rocess of ¢

ting with the . antifouli aint composition was re eate?
composSition %atggtggtesp?gtt nven@géjnn%)flosur%%ces avﬁll\fn,?.\li”vl Ruas r)?rmed

O
wice 10 prepare a € naving an a aling coatin

thickness of 300 pm. After the abaqve test plate was further dried for 1, 3,
bod SESe Bt 7idiy e BRMA0 bIGOE AR S0 55 FHT n wep oo L e

the coating film (in the central part thereof) and a pressure of 40 kgf/cm2

P39IP R) Wak et pendicdiry ppMsd on e 16 of te %886%%%1% fore 2

min. Change in the surface of the coating film was observed (deformation

522 (e 6& GP the B5RATY FimATAS 2O e vatiistets) - EXaRuatic Eritkfia 4 to* 2nd

shown in Table 1 below. .
cheilestomata for a long time.

In particular, even when ships and others are made of a
material such as FRP, steel, wood, aluminum allioy and the like,
the high~solid antifouling paint composition adheres well on the
surface of these materials. In the case of a steel vessel br an
aluminum vessel, the high-solid antifouling paint composition of
the present invention i1s applied to the base material surface
preccated with a primer, an anticorrosion paint, and optionally
a binder paint. In addition, the high-solid antifouling paint
composition may be overpainted on the surface of an existing
antifouling coating film.

Furthermore, for example, when the high-sclid antifouling
palint composition is applied to a surface cf 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 long pericd of time. When the high-sclid antifouling paint
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62 Table 1 Evaluation Criteria for Drying Properties of Coating Film
Points T good 5 5 coating film 4 MAMMMMMMMW 3 2 .~~ -.. wood block
10 poor <Production of Copolymer£A)> Production Example 1 15
(Production of Carboxyl group-containing Copolymer (S-1) Solution) A
reaction vessel equipped with a stirrer, a condenser, a thermometer, two

comERPRING APPAraisesed Ri0geR gas iNleLube, -3 Hgating jagkethanglasn of
cooling jacket was charged with 52.5 g 20 of xylene and 52.5 g of

the ProRYIeAs glyeal monomethid etheras. soivent-and the.SolveRt \ass i i 11ty

stirred with heating to the refluxing temperature (around 120C) under a

of BitkegeniBesphere.While thessolvenyt was kept under reflux, here were

simultaneously dropped, over 3 hr, a monomer solution containing 15 g of

methyl68 rs‘_%@i’@%@@f%ﬁﬁ%@?%fﬂ% aCith 2.9 Of Sthyl-achdale. sent
and 1 g of 2,4-diphenyl-4-methyl-I-péntene from one dropping

inveaea@&ﬁs%@@%§9&9&5§%%9§@éyt%-%@m%§% te from e, ather ) s og

dropping apparatus. After he mixture was stifre

to surfaces of ships, underwater structures or the like preccated
with an undercoat such as an anticorrosive agent, a primer or the
like. 1In additicn, the high-sclid antifouling paint composition
of the present inventionmay be overpainted for repairs on surfaces
of ships, particularly FRP vessels, underwater structures or the
like that have been already coated with a conventiconal antifouling
paint or with the high-solid antifouling paint composition of the
present invention. The thickness of the antifouling 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 to 250 um/time.

The antifouling coating f£ilm or the coating film on
water-contacting surfaces of ships or underwater structures of
the present invention cobtained in the above-described manner is
formed from the above-described high~solid antifoulling paint
composition and exhibits an excellent long-term antifouling
performance against a wide variety of organisms that attach to
ships and underwater structures with les§ possibility of

environmental pollution.
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5 for additional 1 hr at this refluxing temperature, and then 0.1 g of
t-butylperoxy 2-ethylhexanoate was added three times every 1 hr while
stirring was continued. After the mixjure was further stirred for 30 min,

66.8 g of the solvent was recovered by elevating the temperature, and the
concentrate was cooled to obtain 160 g 10 of a varnish (copolymer (S-1)
solution), fhe fesidueralterhaating Fasidyakcontephatter the, SGR i ded
was dried at 125C for 1 hr in a thermostat) of the obtained copolymer

a nignbsolution was #1.8% by weight. The, yiscosity at 250 was 5,840

mPas. The weight average molecular 15 weight (Mw) measured with GPC

envOEGapAlymer (Srhhwas 120 The, raw materals,and properties,of ;

copolymer (S-1) are shown in Table 2. Production Example 2 20

pe £R1adcON RLEALOXYLGQUR;ONIAIDING, COPPGT(S 21 SOWIOR) f chat
reaction véssel equipped with a stifrer, a condenser, a” thermometer, two

. bg Qpping. apparatuses, a nitrogen gas inlet tube, a heating jacket ang .

S T ing Adket iids Shargod with B2 764 ofxieRe andBs 26 81 T Timer
. ethylene glycol monobutyl ether as,solvent, and the solvent was stirred

e iy BnE T TeRberatire (U TIO0) Wi Rlidben 17

as was supplied. While the solvent was kept at the refluxin

oo A & e & STBRCS Sopaed, e s HEsSRbRomanere
S%Iutio contaning 12 g of ngethﬁll methacrylate, 30 % of methacrylic aclild,

CangBY 8f Bthyl BRIk aRd 1y BF 24 GiphRRy ARG EEpentene o - PS

one dropping apparatuses; and 30 g of t-butylperox
subm@rgedpgtrgucpc%res, fishing gmplemeyn%s o3¥ fishing nets coated

with said antifouling coating film.

[High-sclid Multi-package Antifouling Paint Set]

The high-solid multi-package antifouling paint set of the
present invention has a first container keeping the first liguid,
which contains the carboxyl group-containing copolymer (A} as an
essential ingredient, a second container keeping the second 1iquid,
which contains the polyvalent metal compound (B) as an essential
ingredient, and optionally a third container keeping the third
ligquid. The liguids each kept in each container, at least the
first ligquid and the second liquid, are separately stored or
transported until just before use.

By using the high-solidmulti-package antifouling paint set,
high-solid two—package antifouling paint set, or high-solid

three-package antifouling paint set of the present invention, that
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2-ethylhexanoate 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-butylperoxy 2-ethylhgxanoate 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

is, B20&i anddhentd consentraie was caeledkta-phiain 4471.8,9:0f@ yaimisha11y
(copolymer (S-2) solution). The residue after heating (residual content

tne fterthe soldionwas dried &t 125G farl-bringdbermaostathof e ving the
obtained copolymer (S-2) solution was 72.3% by weight. The 20 viscosity

mi x84 25C-Wag 4,970 mRas, The weight ayerageyoolecular weight {MW) an

measured with GPC of copolymer (S-2) was 1,670. The raw materials

ant 9@9&@9&@8&Dﬁﬁgpﬂyﬂ%@f%ﬁ@eﬁﬂ%‘é{% By @Pieo@l%ép HAAUCHON. n ce,

Examples$ 3 to 7 (Production of Carboxyl group-containing Copolymers

excé§ 39&9 éér@l%‘%'gﬁ%'és)&é‘@%ﬁk% %%8@?!{}&"&%8%994{9@&(% @’}é%igth
) each 5 were preparedln a similar manner to Production Example
wmtﬁxggahé%%tt e Juateria g]%dg 1%9%’&”098'”(9 and Amoyntst eé%%f ‘%er%uman
hanged as shown In hé Faw materials and propertles
569 onmers (S-3) to (S-7) were shown in Table 2. 10 Reference
i:’roductlon Example 1 (Production of Dispersant (Polyethyl acrylate)
Solution) A reaction vessel equipped with a stirrer, a condenser, a
thermometer, two dropping apparatuses, a nitrogen gas inlet tube,

EXAMPLES

The present invention will be described in more detail with

. reference to Examples below, but it should be construed that the

present invention isg in no way limited to these Examples.
<Evaluation of Prcperties of Copolymér (A) >

The properties of a copolymer (A) and a copolymer (A)
solution were evaluated as follows:

{1ly GPC and IR

GPC and IR were measured under the following conditions.
(Conditions for GPC measurement)
Apparatus: HLC-8120GPC, manufactured by Tosoh Corp.,
Column: Super HZ0C0+H4G00, 6 mm I. D., 15 cm,
manufactured by Tosoh Corp
Eluent: THF,

Flow rate: 0.500 mL/min,

Detector: IR, and
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a heating jacket, and a cooling jacket was charged with 41.6 g 15 of
xylene as solvent, and the solvent was stirred with heating to the refluxing
temperature (around 120C) while nitrogen gas was supplied. While the
solvent was kept at the refluxing temperature, here were simultaneously
dropped, over 3 hr, a monomer solution containing 100 g of ethyl
acrylate] and log of 20 wd-eliphenyk4-methyl-l-pentene from one dropping
apparatuses; and 30 g of t-butylperoxy 2-ethylhexanoate from the other
droppings apparaius chfterthas dbe maixture was stirred for additional 1 hr
at this refluxing temperature, and then 0.1 g of t-butylperoxy
2-ethylbpxaneate wapaddedthrerrings everyr howhile stiging-66 was
continued. The mixture was further stirred at the same temperature for 30
min and cooled to eRtairr 1645 6f & yamish: itheznesidue after, heating
(residual content after the solution was dried at 125C for 1 hrin a
thermestal), ot the, & oRiained.varaish (dispersank (polyethyt aerylate)
solution; hereinafter polyethyl acrylate may be described as "PEA") was
70.3% by weight. The viscosity at 25C was 51 mPas. The weight average
molecular weight (Mw) measured with GPC of PEA was 2, 160. The raw

(2) materigls.andproperties of PEA daseribegapove are 10 shown in Table
*mmparaﬂwpmdmiﬁwgmplgl_?mﬁuction of Copolymer (H-1)) A

réa@@?a‘é{?é%ﬂﬁé’é@%%%‘é’%%fﬂg er,2,.00denser.a 4n eimometer, e g

two dropping apparatuses, a nitrogen gas inlet tube, a heating jacket, and
dish %%04'” g%‘%ﬁe& V&%%%'&%EQE ‘%‘%@%ZE’ 9, Qf2YIeNE AN, 223.9 o s known.
propylene glycol monomethyl ether as
After dried at 125°C for 1 hr, whole of the residue and wire was
welghed to calculate residue after heating (% by weight). Here,

“regidue after heating” has the same meaning as “non-volatile

content” described above.

(3} Viscosity

The viscosity of a copolymer solution was measured with an

EM-type viscometer (manufactured by Tokimec Inc.).

<Evaluation ¢f Properties of Antifouling Paint Composition>
The properties of an antifouling paint composition and a
coating film were evaluated as fcliows.

{1) Specific Gravity

The specific gravity (paint specific gravity in g/cnﬁ) was

determined by weighing the antifouling paint composition filled
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solvent, and the solvent was stirred with heating to the refluxing
temperature (around 120C) while nitrogen gas was supplied. 20 While the
solvent was kept at the refluxing ten%%erature, here were simultaneously
dropped, over 3 hr, a monomer solution containing 15 g of methyl
methacrylate, 30 g of methacrylic acid, 55 g of ethyl acrylate, and 1 g of
in 24AphenylApelytpeniene fiom ong digaaing apPAIRLISES: A5, .
of t- utyfperox? B -é’thy &xanoate from the other ropping apparatus.
. After that, the.mixture was stigred for additional 1, hr,at this refluxing . .
29 TR A e b L o £ B aroky 2 iRy e GROA he e
mixthcrlee times every 1 hr while stirring was continued. The 5 mixture was
fitther stirred for 30 min and then cooled. The residue after heating
(residual content after the solution was dried at 125C for 1 hrin a
thermostat) of the obtained copolymer (H-1) solution was 50.0% by

6,760. The raw materials and_properties of copolymer (H-1) are shown in
Table %-Bbpafativi biodittidR Exirple £ AP @ Tbtublodf weilghed in
Copolymer (H-2)) A reaction vessel equipped with a stirrer, a condenser, a
aft %@ﬁ%&@ﬂ%@ﬁ?&pbﬁ&&d@aﬁ%e@%ﬁt%ﬁ%%%%ﬁ%&Hel,oé? and the
heating jacket, and a cooling jacket was charged with 52.5 g of xylene
seCaRfls 8 By bi propifdite GEBFmoRDMEHA cHTERSS 20 Solvert SaritPifea d
solvent was stirred with heating to the refluxing temperature (around
uniﬁz(;@)hyﬁﬂétmtmgéﬁ@a@%g y@d@i@‘g_was known. After driedat 125°C

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
specific gravity and weight-NV, using the following eguation:
VOC (g/L) = {specific gravity of the paint} x 1000

x (100 - weight-NV) / 100

(4) Measurement of Viscosity of Antifouling Paint Composition (Ku)

Immediately after and at a given time after the first liguid
and the second liguid were mixed, the viscosity of the antifouling
palint composition (Ku value at 25°C) was measured with a stormer

viscometer.
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While the solvent was kept at the refluxing temperature, here were
simultaneously dropped, over 3 hr, a monomer solution containing 45 g of
methyl methacrylate, 10 g of methagkylic acid, 10 g of 68 acrylic acid, 35
g of ethyl acrylate, and 1 g of 2,4-diphenyl-4-methyl-I-pentene from one
dropping apparatuses; and 5 g of t-butylperoxy 2-ethylhexanoate from the

5. Aftet taal e mixture s sticed for addifgnal ng

Co agi%t%ylp%noate was added three, times every. 1 hr while stirring was

~After the mixture was further stirred for 30 min, 60 g of the

solent ag secgvered under (erioed pressre 41 109501206, and g o

concentrate was cooled to obtain rnish (copolymer (H-
coagg@tloing The residue aftergeatlncg_geia ual contené after the Islolr%ljgtalor]apicon

Was tricd At 1980 or 1Hein & thermosta yorthe o e G5

aine opo?ymér

. .{H-2) solution was 69.7% by weight. The viscosity at 25C wasg 98,300 _
2 e A A58 HICaLar e e et iy e
GPC of copolymer, (H-2) was 6,720, The raw materials and properties of
R AV L Bofynter (H2) 478 ShohqR Tanlé é?gc‘foﬁ%a”f‘ﬁﬁ\%iﬁr&dh [6h BRafhple 2"
3 20 (Production of Copalymer (H-3)) 810 g of the copolymer (S-7)
EPOEYIHOR Was BHAER TFEP by Urdp liffo 275 § Bt RbxARE Swhich HAa folw #

ability of dissolving polymers, and the resultant mixture was allowed to
MENHHGOF DU @h%%?éti&?aﬁé&%sﬁﬁ tbmpotént wadtenfvettiF

filtration, and the 69
epoxy~based anticorrosive palint (product name, Bannoh 500N,

manufactured by Chugoku Marine Paints, Ltd.} in 20 pym, 150 pm ,
and 100 pm as dry thickness, respectively, inthis order in a manner
of 1 coating every day {that is, 1st day: primer, 2nd day:
anticorrosive paint, and 3rd day: another anticorrosive paint).
After that, an antifouling paint composition was applied, in a
dry thickness of 150 pm, to the surface of the coating £ilm formed
from these epoxy-based binder coats to prepare a test plate.

From a raft for testing floated off the coast of Mivaiima
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
12 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: macrocorganisms—attached area is 0%;
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hexane-soluble part was concentrated to obtain 108 g of a varnish
(copolymer (H-3) solution). The residue after heating (residual content
after the solution was dried at 125C for 1 hr in a thermostat) of the 5
obtained copolymer (H-3) solution Wik 70.3% by weight. The viscosity at
25C was 2,200 mPas. The weight average molecular weight (Mw)
measured with GPC of copolymer (H-3)ﬁwas 716. The properties of
copolfifier B3y sre sHowif i FAle %S 10<riodictibnicl RRfifodit Painend
. Composition and Evaluation of Coating Film> Example 1 A second liquid
% Yastprépared by homogeneously mixing the above dispersant (PEA
solution) (5.7 parts by weight), "Zinc Oxide 15 JIS 3" (10 parts by weight),
pyridiREiptenyIBGrane (7t By elghtiepytithfethioliRsgide ncialend
(2 parts by weight), a chlorinated paraffin (Toyoparax 150) (2 parts by
15%\/\%9!%@,% organic red pigment (3 parts by weight) , iron oxide red (0.5
part_by weight), titan white (2.3 parts by weight), talc (9 parts by 20
weigh®y ahteti-8a64ing aient YDispation 4200-20R €l parbye bight),ah and
anti-sagging agent (Disparlon 630-20X) (1 part by weight), 1-butanol (3.5
40% pars byaweight), propylene glycol monomethyl ether (PGM) (3.5 parts by
weight), and xylene (7 parts by weight) using a disper. 70 An antifouling
paint qepipdsitiorewas preparcshisy harnagereousty mixing22.8 partsbyi 0% .
weight of the copolymer (S-1) solution, which served as a first liquid, and
the above second liquid using a disper.

(0) Wearing Test of Antifouling Coating Film

A surface of a polyvinyl chloride pléte measuring 50 x 50
*x 3 mm was roughened with sandpaper. This surface was coated with
an antifouling paint composition using an applicator having a
coating slit of 500 um, and then dried indoor at room temperature
{about 20°C} for 7 days to prepare 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 25°C.
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

measured.

(7) Evaluaticon of Drying Properties of Coating Film (Wood Block

Pressing Test)

A sandblasted steel plate measuring 150 x 70 x 3.2 mm
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5 The properties of the antifouling paint composition and the coating film
formed from the composition were evaluated by the above methods. The
raw materials and properties of the é:gmposition and coating film are
shown in Table S. The list of the raw materials used is shown in Table 4.
10 Examples 2 to 4, Example 7, and Examples 30 to 32 Each antifouling

aint composition.was prepared in a similar, mannertoEx le 1 except
A HGH At SR8 AaAts TISHAGE i 1 SolSRAERGL N Weho

changed as shown in Tahles 5 and 7 and %%hbhat the fir(sjt liquid aglg its 4
CPOErount 10 nfik with the“Second il wére chargedss Shewn ih Tabres 52"
. and 7. The properties of the antifouling paint compositions and the ‘
=3 ELRRGFAIFAL TP ROMFhe EBMBoSHonS were caIndied by b 6o 179
.. methods. The raw materials and properties of the 20 compositions and
£3 18oating Filis &ré Shoh in"“fatiés $'arc7. EX&mphes A fifst figdidiwas he”
repared by homogeneously mixing 22.3 parts by weight of the .
coa EBBo e 05 BFSHTHSR 370 DR bp 71 height GP AEE RSB IR ESSS
disper. A second liquid was prepared in a similar manner to Example 1
andededitdhattheiAgrédiBRaidamolmESintthé blénd fiete Ehangedcagorm 2
shown in Table 5. 5 These first and second liquids were mixed
coahdmpbgEneBuslyRlith sa Bisyes 16 bbtdlt apsmiitdiling patRtéaBpdsition was
The properties of the antifouling paint composition and the coating film
coafgimedifidmahe s0Mpositionwerd evaluatstgpiielon in 150 um as dry

thickness and dried at room temperature (about 20°C) for 1 day
to form a coating film. The process éf coating with the
antifouling paint compogition was repeated twice Lo prepare a test
plate having an antifouling coating film with a dry thickness of
300 um.

After the above test plate was further dried for 1, 3, 5,
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
kgf/cm? (3.9 MPa) was perpendicularly applied on the top of the
wood biock for 20 min. Change in the surface of the coating £film
was observed (deformation degree of the coating film was

evaluated). Evaluation criteria are shown in Table 1 below.
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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 paint6 mpositions were prepared in a
similar manner to Example 5 except that the ingredients and their
amounts 15 blended in each of the first liquid and the second liquid were

TapRAnged as:Shown in Tables:s, 8, and-10. The prgpepties of the antifouling, ,

r; 1§valuated by the above methods. The raw materials and properties of the

——20 compositions and coating films are shown in Tables 5, 8, and 10.
Comparative Examples 1 to 3 Each antifouling 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
Tabled'8'and 9 and® A%t the first liquid and its amount to mix with the

second liquid were changed as shown in Tables 6 and 9. The properties
of the aﬁtifwo%?iﬁblf%s%ﬂrﬁ‘ed from the
compositions were evaluated by the above methods. The raw materials
and proper d coating films are shown in Tables

6 and 9. Comparative Example 4 10 An antifouling paint composition was

prepared inmme 5 except that the ingredients
and amounts blended Iin" each or the first liquid and the second liquid were

changed aeroperties of the antifouling paint
compositio
1 a j /. wood block

| poor

<Production of Copolymer (A)>

Production Example 1

(Production of Carboxyl group-containing Copolymer (8-1)
Sclution)

A reaction vessel eqguipped 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 52.5 g
of xylene and 52.5 g of propylene glycol monomethyl ether as
sclvent, and the solvent was stirred with heating to the refluxing
temperature {around 120°C) under a nitrogen atmosphere. While
the solvent was kept under reflux, here were simultansously

dropped, over 3 hr, a monomer scolution containing 15 g of methyl
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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. 10" (M3 W .-ICO . Wd'r-I ~-t)riP N
OWN m~nrin:iiomrmNNMOOOO,. VVNNCN~MNMrd' .-l
OO IMLUNLUWNH OOr INNONNUUOHCULUNNHHNH

net MdMN H+Q O3bNNLA Q£ L N AN NW EECL) £ kG H( Pa@r%l%te,
INNNWNOtCUWLUHNNMIWN OO INNOOLUOOCUN

and L1UJJ\I MEHZI\JA‘L&Eﬁ'é'ng)lc—)fl%%{d—l—pentene from cone dropping
apparatuses; and 30 g of t-butylperoxy Z2-ethylhexancate from the
other dropping apparatus. After that, the mixture was stirred
for additional 1 hr at this refluxing temperature, and then 0.1
g of t-butylperoxy 2-ethylhexancate was added three times every
1 hr while stirring was continued. After the mixture was furﬁher
stirred for 30min, 66.8 g of the solvent was recovered by elevating
the temp@ra.ture, and the concentrate was cocled to obtain 160 g
of a varnish (copelymer (S-1}) sclution).

The residue after heating (residual content after the
solution was dried at 125°C for 1 hr in a thermostat) of the
obtained copclymer (S-1) solution was 71.8% by weight. The
viscosity at 25°C was 5,840 mPa-s. The weight average molecular

welght (Mw) measured with GPC of copolymer (S-1) was 1,%20. The

raw materials and properties of copolymer (S-1) are shown in Table

zZ.

Production Example 2

(Production of Carboxyl group-containing Copolymer (5-2)
Scolution)

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 83.2 ¢
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((IN OILDE IMCUNOL)ONCd OOI) NWANH WO)-ri INNN
ONOHUONCGO-i GaGo-CN >0CowyY -is,Qrlt~-N >,
a~1x-3"P.1.4"N4a 0GGoU>Q04-i13+~t~N+)CO ri'OEIN
O011UOCNro-000.G> 1>InmaOFCcnW:N +~ia,~> Ixwl) N
C) NLU >0o0HIH 1;J)rtl-OGI)NOC'HH11 nEO14t0,0 -00

of x?zpeg)er%ﬁ% 5'309 &o@g\{:ﬁﬂileangl élycol monobutyl ether as solvent,

and the solvent was stirred with heating to the refluxing
temperature (around 120°C) while nitrocgen gas was supplied.
While the solvent was kept at the refluxing temperature, here were
simultanecusly dropped, over 3 hr, a monomer solution containiné
15 g of methyl methacrylate, 30 g ¢f methacrylic acid, 55 g of
ethyl acrylate, and 1 g of 2,4-diphenyl-4-methyl-i-pentene from
one dropping apparatuses; and 30 g of t-butylperoxy
2-ethylhexanoate from the cther dropping apparatus. After that,
the mixture was stirred for additional 1 hr at this refluxing
temperature, and then 0.1 g of t-butylperoxy 2-ethylhexanoate was
added three times every 1 hr while stirring was continued. After
the mixture was further stirred for 30 min, the sclvent was
recovered under reduced pressurxe at 100 To 120°C, and the
concentrate was cooled to obtain 147.8 g of a varnish (copclymer
($-2) solution).

The residue after heating {(residual content after the
sclution was dried at 125°C for 1 hr in a thermostat) of the
obtained copolymer {5-2) solution was 72.3% by weight. The
viscosity at 25°C was 4,970 mPa-s. The weight average molecular
weight (Mw) measured with GPC of copolymer (5-2) was 1,670_. The

rawmaterials and properties of copeclymer (8-Z) are shown in Table

2.
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74 Table 3 Polymer H-1 H-2 H-3 Solvent Xylene 52.5 52.5 Ultra-low
Propylene glycol monomethyl 52.5 52.5 molecular ether weight Material
Methyl methacrylate 15 45 fraction agdded by Methacrylic acid 30 10
extracted dropping Acrylic acid 10 from Ethyl acrylate F55 35 copolymer
2,4-Diphenyl-4-methyl-l-pentene 1 1 (S-7) t-Butylperoxy 2-ethylhexanoate
produe £Y0peries Residue aftgr heating (wit%) 50 69.7 70.3 Viscosity
(MPas/25C) 81098300 2,200 Value measured with GPC (Mw) 6,760
erQuR1 130 Betes e unt obaraunis A atelials oAM=, Tkl
(= Sum%ary of RaWaMa(tDeril’)aSﬂs ogld‘g#:n p?oc}!l?ct&f?\l{a el(?r? redﬁfénr%?trS (ag) Joro
_-Manuf rer. Table 5 1 Ethyl silicate 28 Ethyl silicate Colcoat Co., Ltd. 2
(3 %‘-w%%%%léﬁfox Amide-based anti-sagging Kusumoto Chemicals, Ltd.
agent 3 Copper Pyrithione %—P. ridinethiol-I-oxide Olin Corp. copper salt 4
Acetﬁlgggfé e 2£)-éﬁlgnt%ﬁg %%/Iél[?aﬁcecict?ﬁg f%%ﬁnégstries?ftd%;ﬂ sach
Lutonal A-2

[ Japan, Ltd.
were prepareg I::‘L)glyéngglmeftfglre%]g{ar?érsio Broduction Example 1 except

that the materials added by dropping and amounts thereof were
changed as shown in Table 2. The raw materials and properties

of copolymers (5-3) to (8S-7) were shown in Table 2.

Reference Production Example 1

{Production of Dispersant (Polyethyl acrylate) Solution)

A reaction vessel eqguipped 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
of xylene as solvent, and the solvent was stirred with heating
to the refluxing temperature (arcund 120°C) while nitrogen gas
was supplied. While the solvent was kept at the refluxing
temperature, here were simultanecusly dropped, over 3 hr, a
monomer solutiqn containing 100 g of ethyl acrylate, and 1 g of
2,4-diphenyl-4-methyl~l-pentene from one dropping apparatuses;
and 30 g of t-butylperoxy 2-ethylhexanoate from the other dropping
apparatus. After that, the mixture was stirred for additional
1 hr at this refluxing temperature, and then 0.1 g of t-butylperoxy

Z-ethylhexanocate was added three times every 1 hr while stirring
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6 Rosin WW Rosin Otake Meishin Chemical Co., Ltd. 7 Monocarboxylic
acid (Compound Yasuhara Chemical Co. AD-5 in JP-A-2005-179345)
Ltd. A3000X (monocarboxylic acid ghtained from alloocimene and
methacrylic acid) B YP-90L Terpenée phenol (solid) Yasuhara Chemical
Co. Ltd. 9, Terpene phenol (low softening Yasuhara Chemical Co.

was ook 99%“? 5%%"%31'%9% J:—%d- 10 ver @%‘%}%&9’%@9@%5‘&"15%“%% samne

Chemicals™ Chlorinated paraffin Tosoh Cofrp. it Toyoparax 15

<enghlotnation deaipe 80912 Eyrdine Uipheminorane Hokko Chermical ;o

-Isopropylpyridine- emical
Industr Co.,.lgli henylmethylborane Ltd. i4 Zinc Omadine
2 Py nEHO B 2 OTR COlp. SAT 15 SEaNE 97T 25ter th

sol4 %—Dichloro-ééné%tym- ?é? and Haas Cowﬁanytgothiaz%in-?ﬂ;-onf %g
up?guéqf)%(i thtpr oXid O(E:u, ?ﬁu awa Co 44! £7) © e
Sachtolith HD Zinc sulfide Sachtleben Chemie GbmS (German ,
obtalned varnish (dispersant (polyethyl acrylate) sdlution;
nereinafter polyethyl acrylate may be described as “PEA”) was
70.3% by weight. The viscosity at 25°C was 51 mPa-s. The weight

average molecular weight (Mw) measured with GPC of PEA was 2,160.

The raw materials and properties of PEA described above are

shown in Table 2.

Comparative Production Example 1

(Production of Copolymer (H-1))

A reaction‘vessel equipped with a stirrer, & condenser, a
thermometer, two dropping apparatuses, a nitrogen gas inlet tube,
a heating jacket, and a cooling jacket was charged with 52.5 g
of xylene and 52.5 g of propylene glycol monomethyl ether as
solvent, and the solvent was stirred with heating to the refluxing
temperature {(arcund 120°C) while nitrogen gas was supplied.
While the solvent was kept at the refluxring temperature, here were
simultaneously dropped, over 3 hr, z monomer solution containing
15 g of methyl methacrylate, 30 g of methacrylic acid, 55 g of
ethyl acrylate, and 1 g of 2,4-diphenyl-4-methyl-1l-pentene from

one dropping apparatuses; and 5 g of t-butylperoxy
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18 Naphthol Red Organic red pigment Fuji Pigment Co., Ltd. 19 Gekko
BB Iron oxide red Nippon Bengara Kogyo Co., Ltd.. 20 R-SN Titanium
oxide Sakai Chemical Industries Ggs, Ltd. 21 Zinc Oxide JIS 3 Zinc oxide
(medium particle Hakusui Tech Co., Ltd. size) 22 Burnt Zinc White Zinc
oxide (large particle Hakusui Tech Co., Ltd. size) 23 Zinc oxide (small

2-eRAMIRlELhe Honie Chemical Com. éiggg‘t’gxz%gd '%%%%’t\é’é‘.ite NeLr that,

containing small amounts of zinc car nc hydroxide) 24 Talc
at nesiym Takehara ogyo.Cq. T K silj :
e P aon 470650 Pe ety e s A bastd Kl oy uing
Chemicals, Ltd, anti-sagging agent,26 Benton 38 gan'c%ntonite
e chents e 27 ARy rous synthet S Nigpoh Aerasi Co. Lid- >~ 2

Aerasil k200, fine powder 28 FT-2 Burnt gypsum,.Noritake Co., Ltd. Table
oo R T ARt S aes TE et By Bl e 1 7o

. 2345 Firs Co%lol mer Copol rger (5:1) solution 2.§h14.8 14.% 23.3
iG55 o () Ebiition Copolmar (S 37 sBitllofna tren cooted:

The residue after heating (residual content after the
sclution was dried at 125°C for 1 hr in a thermostat) of the
cbtained copolymer (H~1) sclution was 50.0% by weilght. The
viscosity at 25°C was 810 mPa's. The weight average molecular
weight (Mw) measured with GPC of copolymer (H-1) was 6,760. The

rawmaterials and properties of copolymer {H-1) are shown in Table

3.

Comparative Production Example 2
(Production of Copclymer (H-2))

A reaction vessel equipped with a stirrer, a condenser, a
thermofneter, two dropping apparatuses, a nitrogen gas inlet tube,
a heating jacket, and a cooling jacket was charged with 52.5 ¢
of zylene and 52.5 g of propylene glycocl monomethyl ether as
solvent, and the solvent was stirredwith heating to the refluxing
temperature (around 120°C) while nitrdgen gas Qas supplied.
While the scivent was kept at the refluxing temperature, here were
simultanecusly dropped, over 3 hr, a mcnomer solution containing

45 g of methyl methacrylate, 10 g of methacrylic acid, 10 g of
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Co of .er (S-3) solution Copolymer (S-4) solution Copolymer (5-5)
solution Copolymer (5-6) solution Coool er (5-7) solution Additive Ethyl
silicate 28 *|. Disparlon 630-20X *26 -Pyridinethiol-lI-oxide copper salt *3
Aceth lacetone *4 2 Xylene Water Second Copolymer Copolymer (S-7)
solution liquid (A) solution Polyvalent Zinc oxide JIS 3 *21 10 4.5 15 10

w51 BTt Zing Whise 22 115 30_compgund () Acivated Zinc Whit

*23 Dispersant PEA solufion .7 Lutonal A-25 *5 4 4 Rosin *6

* _ * _ * i * it
R NN TR RN T
and é-!;%%rquépygi;{j'%eegiof}l%né@g%%{ibl raer;]{%;%%te from the other dfopping
apparatus. After that, the mixture was stirred for additional
1 hr at thisrefluxing temperature, and then 0.1 g of t-butylperoxy
Z-ethylhexancate was added three times every 1 hr while stirring
was continued. After the mixtufe was further stirred for 30 min,
60 g of the solvent was recovered under reduced pressure at 100
to 120°C, and the concentrate was cooled to cobtain 1495 g of a
varnish (copolymer (H-2) solution).

The residue after heating (residual content after the
solution was dried at 125°C for 1 hr in a thermostat) of the
ocbtained copolymer (H-2) sclution was 69.7% by weight. The
viscosity at 25°C was 98,300 mPa-s. The welght average molecular

weight {(Mw) measured with GPC of copolymer (H-2) was 6,720. The

rawmaterials and properties c¢f copolymer (H~2) are shown in Table

3.

Comparative Production Example 3

(Precduction of Copolymer (H-3))

81C g of the copolymer (5-7) solution was added drop by drop
into 27C g of hexane, whichhada lowability of dissolving polymers,
and the resultant mixture was allowed to stand for 2 days. The

precipitated resin component was removed by filtration, and the
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2-Pyridinethiol-I- 2 3 2 2 oxide zinc salt *14 2-Pyridinethiol-I-oxide 3 coo
er salt *3 4, 5-Dichioro-2-n-octyl-4- isothiazolin-3-one *15 Cu rous oxide
*16 45 Zinc sulfide *17 20 Pigment®pganic red pigment *18 3 0.5 0.5
=2.32.3 iron oxide red *19 0.5 Titan white *20 2.3 1.5 1.5 Talc *24 9 2.5
2.5 Anti-sagging Dis arlon 4200-20 *25 1 1 1 agent Dis arlon 630-20X *2 1

hexdrkBeplamh 36 12orAerasil 4262 A2 7 Dehydratingrl T2 128 agerit Selvent sh
1-Butanol 3.5 4 4 3.5 3.5 Propylene glycol monomethyl 3.5 3.5 3.5 ether

(copilenreir5 519 9) Methykisebytyl ketone 26 Properties Paint ape ific ravit (
/lcm") 1.27 2.00 ffl17 Residue after heating (wt%) 70.4 81.9 .7 Volatile

orgamie cempeund weight (k375,89 3620 Qi EvaluationViscasit (KU he

value after mixin ) 85 85 0 results Stationer antifouling performance 5 5

so1WVeayin deae My manthsp19d6-4 (continue {0 nexi paGRIEARIE P of the

(continue from previous page) Note: The unit of amounts of ingredients is

obt 2PHLRY Exampieneight's6 %8 8,10 on was 70.3% by weight. The

viscosity at 25°C was 2,200 mPa-s. The weight average molecular
weight (Mw) measured with GPC of copolymer {H-3) was -716. The

properties of copolymer (H-3) are shown in Table 3.

<Preoduction of Anﬁifouling Paint Compositionrand Evaluation of
Coating Film>
Examgle 1

A second liguid was prepared by homogeneously mixing the
above dispersant (PEA solution} (5.7 parts by weight}, “Zinc Oxide
JI8 3" (10 parts by weight), pyridine-triphenylborane {7 parts
byweight),2—pyridinethﬁﬁr1—oxidezincsalt(Zpartsbyweighth
a chlorinated paraffin (Toyoparax 150} (2 parts by weight), an
organic red pigment (3 parts by weight), iron oxide red (0.3 part
by weight), titan white (2.3 parts by weight}, talé {9 parts by
welght), an anti-sagging agent (Disparlon 4200~20} (I part by
weight},an anti-sagging agent (Disparlon 630-20X) {1 part by
weight}, 1~butancl (3.5 parts by welght), propylene glycol
monomethyl ether (PGM} (3.5 parts by weight), and xylene (7 parts

by weight) using a disper.



10

15

20

First Copolymer Copolymer (S-1) solution 22.3 14.8 20 F 2C 20 77 liquid
(A) solution Cool er (S-2) solution Cool er (5-3) solution Copolymer (5-4)
solution Copolymer (5-5) solution €gpolymer (S-6) solution Copolymer
(S-7) solution Additive Ethyl silicate 28 *i 1 1 Dis arlon 630-20X *2 0.4 0.4
0.4 2-Pyridinethiol-I-oxide copper salt *3 Acethylacetone *4 2 X lene 1.6

1.6 3.6 Watef Second GrpalymMer&enalymerdSyA)Sqluion ligyid(A)
solution Polyvalent Zinc oxide JIS 3 *21 4.5 15 15 15 metal Burnt Zinc

homd¥Bite 522 10 20 20-20 scompguind £B) Activatad-Zine mt%%%%ﬁéoér (S-1)
Dispersant PEA solution Lutonal A-25 *5 4 2.6 Rosin *6 4 A3000X *7

solgi%'g%l,-;@ﬂ HPR0LL9 4 Versatic 10 *ﬂ@cf{ﬁétjdé%rd-r%}?ea@é&ﬁ@ sklbond
liguid using a disper.

The properties of the antifouling paint composition and the
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 5. The list of

the raw materials used 1s shown in Table 4.

Examples 2 te 4, Example 7, and Examples 30 to 32

Bachantifouling paint compositionwas prepared ina similar
manner to Example 1 except that the ingredients and amounts blended
in the secend liquid were changed as shown in Tables 5 and 7 and
that the first liguid and its amount to mix with the second liguid
were changed as shown in Tables 5 and 7.

The properties of the antifcouling paint compositions and
the coating films formed from the compositions were evaluated by
the above methods. The raw materials and properties of the

compositions and coating films are shown in Tables 5 and 7.

Example 5

A first liquid was prepared by homogeneously mixing 22.3

parts by weight of the copolymer {(S-1) solution and 2 parts by
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Antifouling Pyridine-triphenylborane agent(C) *12 6 6 6
4-1sopropylpyridine- 7 diphen Imeth Iborane *13 2-Pyridinethiol-' -2 2 2 2
oxide zinc sal” *14 2-Pyridinethiol-l-pxide 3 copper salt *3 4,
5-Dichloro-2-n-octyl-4- isothiazolin-3-one *15 Cuprous oxide *16 45 Zinc
sulfide *17 Pigment Organic red pigment *18 3 0.5 Iron oxide red *19 0.5 2
weigh? DRMWAHQ 204345 ?i28 Tale1248-2.54 4 4 Anti-sagging
Disparlon 4200-20 *25 1 1 agent Disoarlon 630-20X *2 1 Benton 38 *26 2

2 23A508ih#200 327 9 2:43: 2020 PebydiatingTFr21"26 Asha&ptic Exampls
Solvent 1-Butanol 3.5 4 Propylene glycol monomethyl 3 5 ether Xylene 9

1 ex2d8 8:3:10:8, Methyldsohuykketnne 2. Preperties Raint spadificiavih b nged
/cm’) 1.26 2.02 1.65 1.65 1.65

as shown in Table 5.

These first and second ligquids were mixed homogeneously with
a disper to obtain an antifouling paint composition.

The properties of the antifouling paint compoesition and the
coating f£ilm formed from the composition were evaluated by the
above methoeds. The raw materials and properties of the

composition and coating film are shown in Tabkle 5.

Example 6, Examples 8 to 29, and Examples 33 to 41

Antifouling paint compositions were prepared in a similar
manner to Example 5 except that the ingredients and thelr amounts
plended in each of the first liguid and the second liguid were
changed as shown in Tables 3, 8, and 10.

The properties of the antifouling palnt compositions and
coating films formed from the compositions were evaluated by the
above methods. The raw materials and properties of the

compositions and coating films are shown in Tables 5, 8, and 10.

Comparative Examples 1 to 3

Each antifouling paint composition was prepared in a similar

manner to Example 1 except that the ingredients and amounts blended
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15

Residue after heating (wt%) 72.7 82.9 79.7 79.7 79.7 Volatile organic
compound weight ( /L) 344.0 345.4 1 335.0 335.0 335.0 Evaluation
Viscosity (KU value after mixin ) 8187 95 91 88 results Stationary
antifoulin performance 55 5 5 5 Wearin degree (WS/2 months) 41 23 44
35 33 (continue to next page) 78 Table 5 (continue from previous page)

in NetesIheg it obameunts of ingredientsis 'pactby Examplesveightndle ang
12 13 14 15 First Copolymer Copolymer (5-1) solution 20 20 14 14 14

thatiopid (&) sQlution,Gogol-er (S).selution CopalymerdS-8) soldliothd 1:quid
Copolymer (S-4) solution Co of er (S-5) solution Copolymer (5-6) solution

we r COPRMMEN(55 ) selution fdditive Eylsilicate 28 *111111 1 Dis arlon
630-20X*2 0.4 0.4 0.3 0.3 0.3 2-Pyridinethiol-l-oxide 3 3 3 copper salt *3

Acethylacetone 24 X lener1.6,L.6.1.7 d¢f, 1./ WWaler Second GRSt s ang

Copolymer (S-7) solution liquid (A) solution Polyvalent Zinc oxide JIS 3

coa%%\%sfjiqgi; Jf7o}%e@%%gﬁ%ﬁtezgg%gg§§%%gg %% 9e6 gva}_uated by the

above methods. The raw materials and properties of the

compositions and ceoating films are shown in Tables 6 and 9.

Comparative Example 4

An antifouling paint composition was prepared in a similar
manner to Example 5 except that the ingredients and amounts biended
in each of the first ligquid and the second liquid were changed
as shown in Table 10.

The properties of the antifouling paint composition and
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.



73

Table 2

compound (B) Activated Zinc White *23 55 5.5 5.5 5.5 Dispersant PEA
solution Lutonal A-25 *5 Rosin *6 2.5 A3000X *7 2.5 YP-90L *8 YP-90LL
*9 4 4 2.5 Versatic 10 *10 Plasticizer To o arax 150 *11 332.52.52.5
Antifouling Pyridine-triphenylborane agent(C) *12 4-Isopropylpyridine-

dihen Imeth Iborane *13 2-Pyridinethiol-I- 2 2 oxide zinc salt *14
24Pyridinethipl-oxide ¢o|per >ait 3 4,5-Dichloro-2-n-octyl-4- '0 10
isot mazcl ir.-3-one 15 Cuproys ® oxide *16 30 30 30 Zinc sulfide *17 5
Plgiment Organjicired @2mene *‘;iq\,iron oxidered*192 2111 Titan white
*2022-3-3 alc244-4-444Anti-sagging Disparlon 4200-20 *25
agent DlsLParImES)-ZOK*Z Bentan 38*262222 2
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Polymer
Solvent
Properties

Material
added by
dropping
Note:




Aerosil #200 *27 0.2 0.2 0.2 0.2 0.2 Dehydrating FT-2 *28 1 0.5 0.5 0.5
agent Solvent 1-Butanol Propylene glycol monomethyl ether X lene 3.8
3.8 8.3 8.3 8.3 Methyl isobut 1 ketepg Properties Paint specific gravity (
/lcm’) 1.69 ;3 2.14 2.14 2.14 Residue after heating (wt%) 79.4 84.3 84.3

84.3 Volatile organic compound weight (g/L( 348.1 336.0 336.0 336.0
Tap Evalyation Viscosity (KO value after mixin ) 85 95 95 91 results

Stationary antifouling performance 555 5 Wearing degree (

Polymemp o ’)7 (rnnflnup to next page) 79 _Ta Idﬂﬁl(r‘nnﬂihglp fre

m/2 months)
YACPrevious

Solvent
page)

of
1 bUIIIL I

weight".

| ame na rbkﬂeltéaSHHJ [ge-iow
%éhﬁi‘fé’ g Qﬁ”cﬁst Copo%er Copo yme (’é:%) sq 'E&zeﬁﬁﬁld

Mate(A)RSOIU

R GRPRIVIAeE D2y solution 22.T T

OpPIYMEE {S-3) $altion 2.7

adde@apolyn

neet(ba4) golatieni?2.3 Copolymer (S:5osolution 20.8 26:8racted

drergbpblyn

FEHYoEg *2

55

éey8lay sotition Copolymer (S-7) solution Additive EtHyFsilicate
28 *1 Di§4dHon 32

copolymer

2, 4-Diphenyl-4-methyl-l-pentene | 1

i
i

(5-7}

t-Butylpercxy Z-ethylhexanoate 5 5

Properties

Residue after heating (wt%)

50 69.7

70.3

Viscosity (mPa-s/25°C)

§10 88,3001 2,200

Value measured with GPC (Mw)

6,760 6,720

716

Note:

The unit of amounts of materials is

“gramu‘




2-Pyridinethiol-l-oxide copper salt *3 Aceth lacetone*411111 Xylene
Water Second Copolymer Coool .er (5-7) solution liquid (A) solution
Polyvalent Zinc oxide JIS 3 *21 101§ 10 10 10 metal Burnt Zinc White
*22 compound (B) Activated Zinc White *23 Dispersant PEA solution 5.7
5.7 5.7 5.7 Lutonal A-25*5 4 Rosin *6 A3000X *7 YP-90L *8 YP-90L' *9
TabMergatic 10540 Rlasticizes.Jo@asax15Q*11 22 2 22 Antifouling

Pyridine-triphenylbar

ne77777 agent(C)*12 4-Is

propylpyridine-

:Zode Q!'p

hen lmetp lporane

*13,2:Ryridinethiol-- 2222 2

Oxide:zing, salt *14

rabl2:sRyridinethiol-l-oxide copper salt *3 4, 5-Dichloro-2-n-octyl-4-
1 isot azoli<3ore 8] BbEthyl silicate Colcoat Co., Ltd.
2 Disparion 630-20% Amide-based anti-sagging Kusumotc Chemicals, Ltd.
agent
3 Copper Pyrithione 2-Pyridinethiol-i~oxide Olin Corp.
copper salt
4 Acetylacetone Z2,4~Pentanedione Daicel Chemical
Industries, Ltd.
5 Lutonal A-25 Polyvinyl ethyl ether BASF Japan, Ltd.
6 R Rosin Otake Meishin Chemical
Rosin W Co., Ltd.
7 Monocarboxylic acid (Compound | Yasuhara Chemical Co.
AD-5 in JP-A-2005-179345) Ltd.
A3000X {monocarboxylic acid obtained
from alloocimene and
methacrylic acid)
g8 YB-901L Terpene phencl (solid) Yazuhara Chemical Co.
Ltd.
G ¥YE-90nL Terpene phenq; {low softening | Yasuhara Chemical Co.
polnt; semi-solid) Ltd.
10 Varsatic 10 Versatic acid Shell Chemicals
11 - Chlorinated paraffin Tosch Corp.
Teyoparax 150 (chlorinatioi degree: 50%) )
12 9K Boron Pyridine-triphenylborane igkko Chemical Ind. Co.,
d.
i3 Ki-2 4-Iscopropylpyridine~ KI Chemical Industry Co.,
diphenylmethylborane Ltd.
i4 mine Omadine 2-Pyridinethiocl-l-oxide zinc | Olin Corp.
salt
15 SeaNine 211 4,5-Dichloro-2-n-octyl-4- Rohm and Haas Company
isothiazolin-3-one
16 Cuprous Qxide GG Cuprous oxide (Cu.0) Furukawa Co., Ltd.
17 Sachtolith HD zinc sulfide Sachtleben Chemie GbhmH
i {Germany)
i8 Naphtheol Red Organic red pilgment Fuji Pigment Co., Ltd.
1% Gekko BB Iron oxide red Nigpon,Bengara Kogvo Co.,
20 B 5N Titanium oxide Sakal Chemical Industries
Co., Ltd.
21 Zine Oxide TS5 3 Zinc oxide [medium particle Hakusul Tech Co., Ltd.
size)
22 Burnt Zine White Zinc oxide (large particle Hakusui Tech Co., Ltd.
- ) size)
23 Zinc oxide (small particle The Honio Chemical Corp.
Activated Zinc stz
White No.1l cqntalnlng small amounts of
zinc carbeonate and zinc
hydroxide)
74 Tale TTK Talc (hydrated magnesium Takehara Kagaku Kogyo Co.
silicate) Led.
z25 Disparlon 4200-20 Polyethylgne oxide~-based Kusumoto Chemicals, Ltd.
anti-sagging agent
26 Benton 38 Organic bentonite Elementis plc
27 rerosil £200 A;hydrous synthetic silica Nippon Rercsil Co., Ltd.
fine powder
28 FT-2 Burnt gypsum

Ltd.

Noritake Co.,

Table 5




Cu rous oxide *16 Zinc sulfide *17 Pigment Organic red pigment *19. 33 3

—

Disparlon 630-20X *2 1 1 1 i Benton 38 *26 Aerosil:.1200 *27
Dehydrating FT-2 *28 a ent Solvent 1-Butanol 3.5 3.5 3.5 3.5 3.5

33 Ironoxidered*190505050505 Titan white *20 2.3 2.3 2.3 2.3
2.3 Talc *24 9 9 9 9 9 Anti- sagglng7l%|s arlon 4200-20*2511111 agent

32§Zhg?‘epypén§ gtry@eflwénemé%#m% 53%53.53.5 %;ethe%xyﬁéﬁgl? 79—
First VICU] 'CEEUHH&' K ‘db%l%%?élﬁbsgfuék‘@k’eu TG OREAYTOY G/GIT ) 4. 4721 22.3
liguif 27 1 .28 $16idR ¢Sy st [2a ) t%\ 0970570872 21719
Volatfle or anic co ﬁﬁﬁﬁgvg BT 389-6-974-7-370:8-355:8 3541
Evaluation Viscos tvOﬂ&iJwalwesafbemmmn ) 86 87 88 84 86 results
Statignax antifouli o slgn ing-ae-ree(jimf2-months)-19
cpolymer = solution
17 16‘5&?&6@(@1}?&@@3{&{}@&@&3@1&30 IablE 5 (Cantinueg/ from previous
page) Note: The uRft-BEasy 0 is-“partby :xam;:Tle
- " rldlnet 1ol-1-0
weight". 21 22 23 74@235: calt *3
Acethylacetone *4 2
Xylene
wWater
Second Copolymer Copolymer {5-7) solution
liguid (A} solution
Polyvalent Zinc oxide JI§ 3 *21 10 4.5 15 10
metal Burnt Zinc White *22 14.5 10
compound (B) | Activated Zinc White *23
Dispersant PEA solution 5,7 3.7 3.7
Lutonal A-25 *5 4 4
Rosin *6
R3000% *7
YP-90L *8
YPE-30LL *8
Versatic 30 *i0
Plasticizer Toyoparax 150 *11 2 i i 2 2
Bntifouling Pyridine-triphenylborane *12 7 7 7
agent {C} 4-Isopropylpyridine-
diphenylimethylborane *13
2-Pyridinethiocl-1-
oxide zinc salt *14 2 3 ¢ 2
2-Pyridinethicl-l-oxide 3
copper salt *3
4,5-Dichiore-2-n-octyl-4-
isothiazolin-3-cne *15
Cuprous oxide *16 45
Zinge sulfide *17 20
Pigment Organic red pigment *18 3 0.5 0.5 3 3
iron oxide red *1i9§ 0.5 0.5 0.5
Titan white *20 2.3 1.5 1.5 2.3 2.3
Talg *24 g 2.5 2.5 9 9
Enti-sagging | Disparlon 4200-20 *25 1 1 1 1 1
agent Disparlen 630-20X *2 1 1 1 1 1
Benton 38 *2¢
rerosil #200 *27
Dehydrating FT-2 *28
agent
Solvent 1-Butanol 3.5 4 4 3.5 3.5
Propylene glycol monomethyl 3.5 3.5 3.5
ether
Xylene 7 5 El 9 9
Methyl iscobutyl ketone
Properties | Paint specific gravity (g/cm’) 1.27 2.00 1.95 1.25 1.26
Residue after heating (wt%) 70.4 81.9 81.9 70.2 72.7
Volatile erganic compound weight {(g/L} 375.9 | 362.0 | 353.0 | 372.5 | 344.0
Evaluation | Viscosity (KU value after mixing) 85 g5 30 86 80
results Stationary antifouling performance 5 5 5 5 5
Wearing degree (um/2 months) 19 16 17 39 44
{continue o next page)
Table 5 (continue from previous page)
Note: The unit of amounts of ingredients is “part by Example
weight”. |3 7 8 9 L0
First | Copolymer ! Copolymer {5-1) solution 22.3 14.8 20 20 20




First Copolymer Copolymer (5-1) solution liquid (A) solution Copolymer
(S-2) solution Copolymer (5-3) solution Copolymer (5-4) solution
Copolymer (S-5) solution Copolymes (S-6) solution 24.8 Co of er (S-7)
solution 25.1 25.1 22.6 20 Additive Ethyl silicate 28 *1 1 Disparlon

630-20X *2 0.4 2- Pvrldmpthml l-oxide rnnnpr salt *3 Acethylacetone.*4.1
g 1 M1 TE W D50 econp-Copdlymer-Copotymer(S=7)
solution 3 liquid (A ( chc xide JIS3*21 1010101
15 nijetal Burnt ZipEHie 22 202 chinihoundH(B) Activated Zinc White
*23 Oispersant PEAsoEon 371 3.Iutligtonal A-25 5 Rosin *6 A3000X(*7
1tk @Fﬂy*@l\lﬁgﬁtﬁn—?ﬁ ‘Tﬁa 0. lacticizor. Tolonhrat 1EQ #1141
4 Yp'gﬁﬁ 8@YP_ \IS:LSEazJJn %Eﬁc&jb‘x LT TAOTIOTLATI TY u'd.cga JDJ&I J.J.G-4
22223 Antlfoullr@ply’wmmwtnpﬂeng&borane (7176
copper salt *3
Acethylacetone *4 2
Hylene 1.6 1.6 1.6
Water
Second Copolymer Copolymer (S$-7) solution
liguid {A} solution
Polyvalent Zinc oxide JIS 3 *21 4.5 15 15 15
metal Burnt Zinc White *22 :0 20 20 20
compound (B) § Activated 2inc White *23 5 5 5
Dispersant PEA solution
Lutonal A-25 *5 4 2.6
Rosin *6 4
A3000% *7
YE-50L *8 4
YP-S0LL *9 4
Versatic 10 *10
Plasticizer Toyoparax 150 *11 2 1 3 3 3
Entifouling Pyridine-t{riphenylborane s ‘ P
agent (C) *12
4-Isopropylpyridine— .
diphenylmethylborane %13
2= Pyridinethiol -l 5 5 o 5
oxide zinc salt *¥4
2-Pyridinethicli-l-oxide 3
coppéer salt *3
4,5-Dichloro-2-n-octyl-4-
isothiazolin-3-one *15
Cuprous oxide *16 45
‘Zine sulfide *17
Pigment Organic red pigment *18 3 0.5
Tron oxide red *19 D.5 2 2 2
Titan white *20 2.3 1.5 2 2 2
Talc *24 9 2.5 4 4 4
Anti-sagging | Disparion 4200-20 *25 1 1
agent Disparlon 630-20% *2 1 1
Benton 38 *26 2 2 2
Berosil #200 *27 0.2 0.2 0.2
Dehyfratlng FT-2 *28 1 1 1
agent
Solvent i-Butanol 3.5 4
Propylene glycol monomethyl 4.5
ether .
Yylene 9 5 10.8 8.8 10.8
Methyl iscbutyl ketone 2
Properties | Paint specific gravity (g/om’) 1.26 2,02 1.65 1.65 1.85
Residue after heating (wth) 72.7 B2.8 19.7 79.7 79.7
Volatile organic compound weight {(g/L) 344.0 | 345.4 | 335,.0 | 335.0 | 335.0
Evaluation | Viscosity (KU value after mixing) 81 87 95 91 g8
results Stationary antifouling performance 5 5 5 5 5
Wearing degree (um/2 months) 41 23 44 35 33

{continue to next page)




agent(C) *12 4-Isopropyipyridine- di hen imethvlborane *13
2-Pyridinethiol-I- E22 2 2 2 oxide zinc salt *14 2-Pyridinethiol-I-oxide

copper salt *3 4, 5-Dichloro-2-n-octyj- isothiazolin-3-one *15 Cuprous
oxide *16 Zinc sulfide *17 Pigment Organic red piument *18 3 3 3 3 Iron

oxide red *19 0.5 0.5 0.5 0.5 2 Titan white *20 2.3 2.3 2.3 2.3 2 Talc *24

Tab ?eg 94 MLE%}QQ%”Q PéﬁP?ﬂ‘H%%QPsz

211 1 2 _Benton. 38 *26 Aerosil 420

Fin)

1 agent Disparlon 630-20X
2 Dehydrating FT-2 *28

Note:
weigh

Firsto:
LiquiPaint

specificgran

@ﬁ@m“sm%@ﬂf%%afaﬁ@r%i%’s%% 5r35 PPro

%Aennrﬂxfnl

...v- Tot

B erd) ﬁa?ﬁulQ 5

5

LSaviettrt

SOt

REHOTT

I4U P

TtES

14

tyoffonEd) (1 28 $1284 28

281

5

Copolymer (8%-3) solution

Copolymey {5-4) solution

Copelymer (5-5) solution

Copolymer {8-6) solution

Copolymer [(8~7) solution

Additive

Ethyl silicate 28 *11

Disparlion 630-20% *2

0.3

2-Pyridinethiol-l-oxide
copper salt *3

Acethvliacetone *4

Hylene

Water

Sacond
tiquid

Copolymerxr
{A) solution

Copolymer {§-7} solution

Polyvalent
metal
compound (B)

Zinc oxide JIS8 3 *231

15

10

Burnt Zing White *22

20

20

Aotivated Zinc White *23

Dispersant

PEA solution

Lutonal A=~25 *§

RoSin *6

A3000X *7

2.5

YP-93L *8

YP-90LL *8

Versatic 10 *10

Plasticlzexr

Toyoparax 150 *11

Antifouling
agent {C}

Pyridine-triphenylborane
*i2

4-Isopropylpyridine~
diphenvimethylborane *13

2-Pyridinethiol-1~-
oxide zinc salt *14

2~2yridinethiol-l-oxide
copper salt *3

4,5-Dichloro-2-n-octyl-4~
iscthiazolin—3-one *15

10

Cuprous oxide *16

30

30

30

Zing suifide *17

Pigment

Organic red plgment *18

Iron oxide regd *19

Titan white *20

fanl

w

(=t

Talc *24

Anti-
agent

sagging

Disparlon 4200-20 *25

Disparlon 630-20X *2

Benton 38 *26

Rerosil #200 *27

Dehydrating
agent

FT-2 *28

(533

Solvent

i~Butancol

Propylene glycol monomethyl
ether

Xylene

Methyl iscbutyl ketone

Properties

Paint specific gravity (g/cm’)

1.68

Residue after heating

(WE%)

79.4

Volatile organic compound weight

(a/L)

348.1

Evaluation
results

Viscosity (XU value after mixing)

86

Stationary antifouling performance

Wearing degree (um/2 months)

30

{(continue to next page)




Residue after heating (wt%( 70.5 70.2 70.8 72.6 79.7 Volatile organic
compound weight (9/L) 377.6 380.8 373.2 350.2 335.0 Evaluation
Viscosity (KU value after mixing) 86 86 87 86 94 results Stationary
antifouling performance 55 5 55 wearing degree (um/2 months) 31 25
31 26 24 (continue to next page) 81 Table (continue from previous page)

TabINOte: Theunitafameuntsafdnaredients is'part by Example weight". 26
27 2829 FEirst Copalymer Co.olvmer.(5-1).s

plution liquid (A) solution

255 GBIy (522 s6futitii* CopblymEr (S23) seution CopotyBt5-41——;
First SOIULPEbsdlyke o0 QIR e - o) SOMMIQR &OPOlyMer (S-6) SOlution
3 Copofyfer (S-7) Jolution20 18 18:20-Addithe Ethiyt silicate- 28411141
) 1 Copclvper (5=3) solution 1. . Er N s ,
Dispdrlon 630-20)?@%{;@7@%@ﬂm|nem| FroxidezEopper a3
AcetH lacetone*4 K 106 146 ‘ ond-Copolymegt-8 | 20.
one 30 on — . R b
Copoljymer (S-7) Lﬁ@gﬁz '4(5Ju,]uggi@o§umt o Polyvatent Zinc oxide3tS
3 *21[ #8155 18| metakBirmteZinc White *42 201
Disparion 630-20X *2
2-Pyridinethicl-l-oxide
copper salt *3
Acethylacetone *4 1 1 1 1 1
Xylene
Water
Second Copolymer Copolymer {S-~7) solution
liguid {A) solution
Polyvalent Zinc oxide JIS 3 *21 10 1D 15 10 10
metal Burnt Zinc White *22
compound {B) | hetivated Zinc White *23
Dispersant PEA solutiocn 5.7 5.7 5.7 5.7
Lutonal A-25 *3 4
Rosin *6
A3000X *7
YP-90L *8
YP-90LL *9
Versatic 10 *i0
Plasticizer Toyoparax 150 *11 2 Z 2 2 2
Antifouling Pyridine-triphenylborane g - 4 9 9
agent {C) *12
4-Isopropylpyridine-
diphenylmethylborane *13
2-Pyridinethiol-1-
oxide zinec salt *14 “ ¢ 2 2 2
2-Pyridinethiol-1l-oxide
copper salt *3
4,5~Dichioro-2-n-octyl-4-~
isothiazolin-3-cne *15
Cuprous oxide *16
Zing sulfide *17
Pigment Organic red ploment *1§° 3 3 3 3 3
Iron oxide red *i9 0.5 0.5 0.5 0.5 0.3
Titan white *20 2.3 2.3 2.3 2.3 2.3
Talc *24 9 9 S 9 g
Anti-sagging | Disparlon 4200-20 *25 1 1 1 1 1
agent Disparion 630-20X *2 1 1 1 i 1
Benten 38 *26
herosil «#200 *27
Dehydrating FT-2 *28
agent .
Solvent i-Butanol 3.5 3.3 3.5 3.5 3.8
Propylene glycol moncomethyl 3.5 5.5 3.5 3.5 3.5
ether .
Xylene 7 7 7 7 )
Methvl iscbutyl ketone
Properties | Paint specific gravity (g/cm’) 1.27 1.27 1.27 1.28 1.26
Residue after heating (wti} 70.8 70.5 76.8 72,2 71.8
Volatile organic compound welght (g/L} 369.6 | 374.7 | 370.8 | 355.8 | 354.1
Evaluation | Viscosity (KU value after mixing) 86 87 88 84 86
results Stationary antifouling performance 5 5 5 5 5
Wearing degree {um/2 months) 19 17 1€ 50 96

(continue to next page)




compound(B) Activated Zinc White *23 5555 Dispersant PEA solution
Lutonal A-25 *5 Rosin *6 A3000X *7 4 YP-90L *8 YP-90LL *94 44

Versatic 10 *10 Plasticizer To o ar

ridine-triphenylborane *12 6 6 6 agent(C) 4-Isopropylpyridine

diohenyllmethylborane *13 2-Pyridinethiol-I- 2 2 2 3 oxide zinc salt *14
Tab ZsPYNdIpshioli-axide Gopper.sall '3

isothiazolin-3-one *15 Cuprous oxide

éé—@Bchloro-Z-n-octylA-
16qZ|nc sulfide *17 ' 0 20 22

Note:
weight” =

O =

Pigmient Oraamictred itnsertt #1198 fronroxide re

1*10222 2

Bies ek

450 *11 3 3 3 3 Antifouling P

vhite *

(1)

2

Firstl & &
liguigrion

o e 2
630-20 #2

A At saggrg: Rrspapt

0501

24 .

TD

25

3
a4

clit DI

[8X26n Aer

0*27

0.2 0.2

020

) Q2 Ind3epton
5~3)

Copolymer | solution

Copolymer {(5-4) sclution

Copolymer {5-5) solution

Ceopolymer (8-6) solution

Copolymer (5-7) solution

25.1

22.6

Additive

Bthyl silicate 28 *1

Disparlon 63020 *2

2-Pyridinethiol-l-oxide
copper salt *3

Acethylacetone *4

Xylene

Water

0.5

Second
liguid

Copolilymer
(&) solution

Copolymer {§-7) solution

Polyvalent
metal
compound {B)

Zinc oxide SIS 3 *21

10

10

10

10

15

Burnt Zinc White *22

20

Activated Zinc Wnite *23

Pispersant

PER solution

Lutonal A-23 *5

Rosin *$§

B3000X *7

19

¥Yp-901, *8

YP-90LL *8

Versatic 10 *10

Plasticizer

Toyoparax 150 *11

Antifouling
agent{C)

Pyridine-triphenylborane
*12

4-Isopropylpyridine-
diphenyimethylborane *13

2-Pyridinethicl-1-
oxide zinc salt *14

2-Pyridinethiol-l-oxide
copper salt *3

4,5-Dichloro-2-n-octyl-4-
isothiazolin-3-one *15

Cuprous oxide *16

Zine sulfide *17

Pigment

Organic red pigment *18

3

Iron oxide red *18

Titan white *20

PO
LHin

[p3 L]
Len

[3e) L)
L |

[kl Ll
Lad | L

™

Talc *24

Anti-sagging
agent

Disparion 4200-20 *25

Disparlon 630-20% *2

[Iny 'S TE. S

[ (R It

o)

Benton 38 *26

Rerosil $200 *27

Dehydrating
agent

FT-2 *28

Solvent

l-Butanol

[£N)

Propylene glyccl monomethyl
ether

Lo
wn w

¥vlene

Methyl isobutyl ketone

Properties

Paint specific gravity [(g/cm’)

1.28

1.28

1.65

Residue after heating

(we%)

0.5

70.8

78.7

Volatile organic compound weight

(g/L)

377.6

373.2

335,0

Evaluation
results

Viscosity

(KU value after mixing)

86

94

Stationary antifouling performance

Wearing degree

fum/2 months)

24

(continue to next page)




Dehydrating FT-2*28 1 1 1 1 spent Solvent 1-Butanoi Propylene glycol
monomet_hyl ether X lene 10.8 10.8 10.8 10.8 Methvi isobutyl ketone
Properties Paint specific ravit ( /cmg)1.65 1.64 1.62 1.70 Residue after
heatin (wt %) 79.7 79.7 79.7 81.5 Volatile or anic compound wei ht ( /L)
335.0"s 32.9 32 B.9 314.5 Evaluation Viscosity (KU value after mixing) 87
Tab193 §6 88 1esults-Stationay antifoslin pesfesmance 5555 Wearing degree
(pm/2 months)- 1 21 25 29 24 Table 6 82 Comparative Example (two:

Note: ARKAEHYHET LY T FIRELCEPSIYMSTCOBI er fH-)-sotutBiBE AiguisA)
First SOIUTQRpORATYM =r:4;ldmaesqwﬁloraoidtambop()Iymer (H-3) $olufion 2Z2.5
Baidgecdnd PElate it Zingis : 10-1C—compaund-(B)
Dispérsant PEA spig ) Pfasticizer Tc ooarax
150 2 2 2 Antifou |mctl‘xmnné$ ﬁhm@iamm age 1t((‘\ Cuprous.oxide
Copolymer (5-6) solution N r
Copolymer (5-7) solution 20 18 18 20
Additive #thyl silicate 28 *31 1 1 1 1
Disparlon €30-20X *2 0.4 0.4 0,4 0.4
2-Pyridinethiol~l-oxide
copper satt *3
Acethylacetone *{
Xylene 1.6 1.6 1.6 1.6
Water
Second Copolymer Copolymer {S-7) solution 2 2
liguid {A) selution
Polyvalent Zinc oxide JIS 3 *21 15 5 15 18
metal Burnt Zing White *22 20 10
compound (B) activated Zinc White *23 5 5 5 5
Dispersant PEA -soluticon
Lutonal A-25 *5
Rosin *6
A3I00OY *7 4
YE-90L *8
YP-90LL *9 4 4 4
Versatic 10 *10
Blasticizer Toyoparax 150 *131 3 3 3 3
Antifouling Pyridine-triphenylborane *12 6 6 6
agent{C} 4-Igopropylpyridine—
diphenylmethylborane *13
2-Pyridinethiol-1-
oxide zinc salt *14 2 z 2 3
Z~-Pyridinethicl-i-oxide
copper salt *3
4,5-Dichloyo-2-n-octyl-4~-
isothiazolin-~3-one *15
Cuprous oxide *1§
Zinc sulfide *17 10 20 22
Pigment { Organic red pigment *18
Iron oxide red *19 2 2 2 2
Titan white *20 2 2 2 2
Talc *24 4 4 4 4
Anti~sagging | Disparlon 4200-20 *25
agent Disparlon 630-20X *2 2 2 2 2
Benton 38 *26
Aerosil #200 *27 0.2 0.2 0.2 0.2
Dehydrating T-2 *28 1 1 1 1
agent
Solvent 1-Butancl
Fropylene glycol moncmethyl
ether
Xylene 16.8 10.8 10.8 10.8
Methyl isobutyl ketone
Properties | Paint svecific gravity (g/cm’) 1.65 | 1.64 i.62 1.70
Residue after heating {wt%) 78.7 78,7 749.7 B1.5
Volatile organic compound weight {(g/L} 335.0 1 332.9 | 328.9 | 314,5
Evaluation | Viscosity (KU wvalue after mixing) 87 83 86 88
results Staticnary antifouling performance 5 5 5 3
Wearing degree (ym/2 months} 21 25 29 24

Table &



P ridine-tri hen Iborane 7 7 7 4-lsopropylpyridine dihen Imeth Iborane
2-Pyridinethiol-lI-oxide zinc 2 2 2 salt 2-Pyridinethiol: oxide co er salt 4,
5-Dichloro-2-n-octyl-4- isothiazolin-g-pne N,N-dimethyldichlorophenyl-
urea Pigment Organic red piament 3 3 3 Iron oxide red 0.5 0.5 0.5 Titan
white 2.3 2.3 2.3 Talc 999 Anti-sagging Disparlon 4200-20 1 1 agent

Disparlon 630-20X 11 1 Solvent 1-Butanol 3. 53%5;?;2:?#6@5}){%9 glycol
monomethyl 3.5 3.5 3.5 ether X lene 7 7 7 Hroperties Paint specjfic
?Hs’tgraw r:ﬁy@muel 21| L2747 ﬁuewmntn:ﬁmr heating (wt%) 63.0 6918 69.8

solution | Copolvmer (H-=2) 2 nan o nad s ; ;
Volatije organic cq l&&%&vypg}llg&ﬁgokuu 1382:6:362:6FEvalyation sity
secosfimmediatediafter fraxin 986 104 85 results Ahtifoulin performance 4 4 3
‘“’m\‘?Vear rﬁngggge@)( m/2 months) 21 21 -(*) * M¢asuremeht was disgbled,
becaysesthesgoatll YpBd3 wet) 5.7 | 5.7 | 5.7
Plasticizer Tovoparax 150 2 2 2
Antifouling Copper rhodanate
agent {C} Cuprous oxide
Pyridine-triphenylborane 7 7 7
4-Isopropylpyridine-
diphenylmethyliborane
2-Pyridinethiol-l-oxide zinc
2 2 2
salt
2-Pyridinethicl-l-oxide
copper salt
4,5-Dichloro-Z-n-octyl-4-
isothiazolin-3-cne
N, N-dimethyldichlorophenyl—
urea
Plgment Organic red pigment 3 3 3
Iron oxide red 0.5 0.5 0.5
Titan white 2.3 2.3 2.3
Talc g 9 9
Anti-sagging | Disparlon 4200-20 1 1 1
agent Disparlion 630-20X 1 1 1
Solvent i-Butanecl 3.5 3.5 3.5
Propylene glycol monomethyl
cther 3.5 3.5 3.5
Xylene 7 7 7
Properties | Paint specific gravity (g/cm’) 1.21 1.27 1.27
Residue after heating (wt$) £3.0 69.8 59.8
Volatile organic compound weight (g/L) 447 .1 382.6 | 382,
Evaluation | Viscosity (immediately after mixing) 80 104 85
results Antifouling performance 4 4 3
Wearing degree (um/2 months) 21 21 ~-{*)

* Measurement was disabled, because the coating film was warped.

Note:

The unit of amounts of ingredients is

"part by welght".



Note: The unit of amounts of ingredients is "part by weight". 83 Table 7
Example 30 31 32 First Copolymer (A) Copolymer (S-i) 22.3 22.3 22.3
liquid solution solution Second Dispggsant PEA solution 5.6 5.6 5.6 liquid
Additive Zinc oxide JIS 3 10.0 10.0 Activated zinc white 10.0 1Water r
2.0 Solvent Xylee 10.0 10.0 10.0 IR Absorption at after 1 hr None Large
TarxMedium analysis 1600 cm -I after 29 hr None Large Large after 120 hr
Small - - Note: The unit of amounts of ingredients is "part by weight". 84

Table 8 Example 33 34 35 36 First Copolyn:j;r_c.gggmé*ai‘fl’ﬁ\ soll Ig?n
LA [ . Jfallla) 1
Flrsthuwl \5\o}po Iul.IUI AYU JEOBIE.CI é\J glul.lull 'JUI_yIIICI \\) Q) SQUIULIUTI
11 quiGOpolyRE fm 5:4) solut |@@£gppl er (5-5) solutlon®€dpolymét-(5-6) **->
secorgplutioni€epalymer (SrEpsedution?5.1 25.1 25.1 25¢1 Additive 5.6
liquascethyﬁéﬁiﬁtﬁ?e 11 1lginc oxide JIS 3 10.0 10.0
“Activated zinc white 10.0
Water 2.0
Solvent Xylene 10.0 10.0 10.0
IR Absorption at after 1 hr None Large Medium
analysis 1600 om? after 24 hr None Large Large
after 120 hr Small - -
Note:

The unit of amounts ¢f ingredients is “part by weight”.



Water 0 0.25 0.5 1 Disparlon 630-20X X lene Ethyl silicate 28 Second
Polyvalent Zinc oxide JIS 3 10 10 10 10 liquid metal Burnt Zinc White
compound (B) Activated Zinc Whitg Dispersant PEA solution 3.1 3.1 3.1
3.1 Ter ene henol YP-90L Plasticizer To o arax 150 2 2 2 2 Antifouling P
ridine-t_ri hen Iborane 7 7 7 7 agent(C) 4-Isopropylpyridine dihen
Tap1lgethlborane 2-Pyridinethiol-l-oxide zinc 2 2 2 2 salt
2-Pyridinethjol-I-oxide copper salt 4,5-Dichlo

0-2-n-0ctyl-4-iso
thiazolin-3-one Cuprous oxide Pigment Or afiesedpigfieft3:3-3-3;
First OXI0G FERdma-0.5 Peonbltred N1 VWAMG:Zw 2.0 ¥.0 2.0 malc P 99
Lrquig\nti- ;ammg@ewmm&mzmg&%@ #20041-1 11 Solvent
lymer (5-3% s¥lution | ,
I-Butginol 3.5 3.5 %@ﬂqwﬁggwy&pl mopromethyl 37513535 3.5
Copolymer {S-5) solution
Copolymer (§-6) solution
Copolymer (8-7}) solution 25.1 25.1 25.1 25.1
Additive Acethylacetone 1 1 1 1
Water q 0.25 0.5 1
Disparion 630-20X
ylene
Ethyl silicate 28
Secend Polyvalent Zinc oxide JIS 3 10 i0 10 10
liguid metal Burnt Zinc White
compound {8} | Activated Zinc White
Dispersant PEA solution 3.1 3.1 3.1 3.1
Terpenaphencl YP-90L
Plasticizer Toyoparan 150 Z 2 2 2
Antifouling Pyridine-triphenylborane 7 7 7 7
agent (C} 4-Isopropylpyridine-~
diphenylmethyiborane
2-Pyridinethiol-l-oxide zinc 9 a 2 9
salt
2-Pyridinethiol-l-oxide
copper salt
4,5-bichloro-2-n~octyl~4~is0
thiazelin-3-one
Cuprous oxide
Pigment Organic red pigment 3 3 3 3
Iron oxide red 0.5 0.5 0.5 0.5
Titan white 2.3 2.3 2.3 2.3
Talc E] 9 9 g
Anti-sagging | Benton 38 1 1 1 1
agent herosil 200 1 1 1 1
Selvent i-Butanol 3.5 3.5 3.5 3.5
Propylene glycol monomethyl 5.5 3.5 3.5 3.5
ether
Xylene 8 8 8 g
Properties | Paint specific gravity (g/cm’) 1.263  1.262 1.26 1.258
Residue after heating (wt%) 68.7 68.5 68.4 68.6
Volatile organic compound weight (g/L) 395.3 | 387.5 | 388.5 | 385.3
Evaluation | viscosity change after 0 hr 86 B4 g3 81
results (KU value) after 0.5 hr 86 g2 g2 g9
after 1 hr B85 B2 84 92
after 3 hr 84 84 93 95
after & hr g2 93 95 98
after 30 hr 108 106 104 102
after 192 nr 128 124 122 116
Pot life {time required until KU reaches 83} 100rhr 6 nr § hr 3 hr
more

Note: The unit of amounts of ingredients is “part by weight”.

{continue to next page)



ether X lene 8 8 8 8 Properties Paint spa ific gravity ( /cm’) 1.263 1.262
1.26 1.259 Residue after heatin (wt%) 68.7 68.5 68.4 68.6 Volatile
organic compound weight (/L) 395g3397.5 398.5 395.3 Evaluation
Viscosity change after 0 hr 86 84 1 83 81 results (KU value) after 0.5 hr
.86 82 82 89 afterihr85 828492 after 3 hr 84 84 93 95 after 6 hr 82 93
Tab 20 98 @fter30.h:106 196,109,102 Aafter 192 hr 128 124 122 116 Pot life

(time required until KU reaches 95) 10 hr 6 hr 6 hr 3 hr or. more Note.

The unit of amounts of ingredients is "part by weight:- (g?ﬁﬁ?%@g tg-Rext
rirstage ééollyagle o [{&GHIIREE [ ONT RREVIQLS PAYE) EXAIMpPIe (o7 5o pY 1 40
Haifirst CEpolyimera z ion liqujd (A) Solution Copolymer_

. o e = splution N L .- ,\

(S-2)isolution CO})@&Hﬂﬁeii—)E—gpi;blgﬁgj_ﬁyﬂmcupl.iylllbl 5=4) splution Copo

er (5-p) solution d ertS6ysottiton Copolymer (S-7) solutipn 25

1717417 Copofymer (S-6] sclution

Copolymer (5-7} solution 25.1 17 17 17
Additive Acethylacetonsa
Water 1
Disparlon 630-20% 0.4 0.4 0.4
Xylene 2.6 1.6 1.6
Ethyl silicate 28 1 1
Second Folyvalent Zinc oxide JIS 3 ic 20 20 15
liguid matal Burnt Zinc White 20 20 20
compound {8) Activated Zinc White S
Dispersant PEA solution 3.1 3 3 3
Terpenephencl YP-S0L 4 4 4
Plasticizer Toyoparax 150 2 3 3 3
Antifouling Pyridine-triphenylborane 7 6 6 &
agent (C) 4-Isopropylpyridine—
diphenylmethvliborane
Z2-Pyridinethiol~l~oxide zinc 5 5 2 2
salt
2-Pyridinethiol-}i-oxide
copper salt
4,5-Dichlorc-2-n-octyl-4-iso
thiazoiin-3-one
Cuprous oxide
Pigment Organic red pigment 3
Iron oxide red 0.5 2 2 2
Titan white 2.3 2 2 2
Talc 9 5 5 3
Anti-sagging | Benton 3B 1 2 2 2
agent AEROSIL #200 1 0.2 0.2 0.2
Solvent l-Butanol 3.5
Propylene glycoel monomethyl 5.5
ether )
Xilene 8 10.8 i0.8 10.8
Properties | Paint specific gravity (g/cm’} 1.264 1.6% 1.686 1.66
Residue after heating (wt$) £8.8 78.7 79.7 79.63
Yolatile organic compound weight {g/L)} 394.4 1 383.6 ¢ 337,01 337.8
gvaluation § Viscosity change after 0 hr 84 g7 85 g7
results (KU value} after 0.5 hr 90 87 85 89
after 1 hr 895 87 g4 EE]
after 3 hxr 101 B6 84 93
after & hr 102 BE 84 107
after 30 hr 109 167 114 123
after 182 nr 125 122 128 137
Pot life (time required wuntil KU reaches 85) 10 hr | 10 hr
1 hr or or 3 hr
moTe more




Additive Aceth lacetone Water Disparlon 630-20X 0.4 0.4 0.4 X lene 2.6

1.6 1.6 Ethyl silicate 28 1 1 Second Polyvalent Zinc oxide JIS 3 10 20 20

15 liquid metal Burnt Zinc white 20529 20 compound(B) Activated Zinc

White 5 Dispersant PEA solution 3.1 3 3 3 Ter enephenol YP-90L 4 4 4

Plasticizer To o arax 150 2 3 3 3 Antifouling P ridine-tri hen Iborane 7 6 6
Tab1& agent(C) 4-Isopropylpyridine diphen Imethlborane

2-Pyridinethiol-]-oxide zinc 2 2 2 2 salt 2-Pyridinethiol-l-oxide copper salt
4,5-Dichloro-2-n-octyl-4-iso thiazolin-3-one (,uﬁi‘@qé&@g&’ﬁe Pigment Or
anic red pi ment 3 Iron OXIde red 0.5 2 2 2 Tifanwhite 23222 Talc95
First5 g5 risaguing Geees L piges OSIL42001 0.20.20.2
liquid (B} g 22.5
Secon
ligquid metal zinc oxide JIS 3 10 i)
compound {B)
Dispersant PEA solution 5.7 5.7
Plasticizer Toyoparax 150 2 2
hntifouling Cuprous oxide
agent (C} Pyridine-triphenylborane 7 7
4-Isopropylpyridine-
diphenyimethylbeorane
2-Pyridinethiocl-l-oxide zinc A 2
3alt
2-Pyridinethiol~l-oxide
copper salt
4,5-bichloro-Z2-n-octyl-4-iso
thiszolin-3-cne
Pigment Organic red pigment 3 3
Iron oxide red 0.5 0.5
Titan white 2.3 2.3
Talc 9 9
anti-sagging | Benton 38 1 1
agent Aerosil #200 1 1
Solwvent 1-Butancl 3.5 3.5
Propylene glycol monomethyl 3.5 3.5
ether
Yylene 7 7
Properties | Paint specific gravity (g/cm’} 1.21 1.27
Residue after heating {wt%) £3.0 3.8
Volatile organic compound weight (g/L) 447 .7 | 382.6
Svaluation | Viscosity change after 0 hx 80O 104
results (KU value) after 0.5 hr B0 109
after 1 hx 80 114
after 3 hr BO 117
after 6 hr B2 123
after 26 hr 84 *
after 54 hr 104 -
Pot life (fime reguired until KU reaches 95} | 26 hxr
. or 0
mnore

* measurement was

Note:

The unit of

disabled

amounts of ingredients is

“part by weight”,



Propylene glycol monomethyl ether 3.5 Xylene 8 10.8 10.8 10.8
Properties Paint specific ravit (/cm') 1.264 1.66 1.66 1.66 Residue after
heatin (wt%) 68.8 78.7 79.7 79.65 gVolatile or anic compound wei ht( /L)
394.4 353.6 337,0 337.8 Evaluation Viscosity change after O hr 84 87 85
87 results (KU value) after 0.5 hr 90 87 85 89 after 1 hr 95 87 84 89 after
T7ab13 N1 401 86 84 93 after 6 hr 102 86 84 107 after 30 hr 109 107 11e 123

after 192hr 125 122 128 137 Pat life (time required until KU reaches 95)
10 no 10 hr 1 hr or or 3 or more more 86 Thble 9 Coriff&fative Examilésr
12 First Copolvmer Copolymer (H-1) solutibn 31 .4 ligend (Alssolutian 4
First Copgl 2) petetigre2 25U SERsAAPolyvalent liquid-Hetal-Zine-oxifle—
liguid 28 601 tlo Copolymer (5-2) —salution .
JIS 3 compPERE, (B DISPEESa: BEA Joiution 5.7 5.7 Plasticizer 1o
0 ardax 1502 2 Copolymer {S-4} solution
Copolymer (S-5) solution
Copolymer {(5-6} solution
Copolymer (8-7) sclution 17 17 17 17
Copelymer (H-3) solution 17
hdditive Disparlon £30-20% 0.4 0.4 0.4 0.4 0.4
Xyiene 2.6 1.6 1.6 1.6
Ethyl silicate 28 1 1 1
Acethylacetone 1
Water 1
Second Polyvalent Zinc oxide JIS 3 20 20 15 20 i5
liguid metal Burnt Zinc White 20 20 20 20 20
compound (B} | hctivated Pinc White 5 3
Dispersant PEA solution 3 3 3 3 3
Terpenephencl YP-907, 4 4 4 4 4
Plasticizex Toyoparax 150 3 3 3 3 3
Antifouling Pyridine-triphenylborane & & 6 |5 3
agent (C) 4-Isopropylpyridine—
diphenylnethylberane
Z—Eyrid%nethi?l—l— 5 5 5 2 o
oxide zinc salt
2-Pyridinethicl~l-oxide
copper salt
4,5-Dichloro-2-n-occtyl-4-
isothiazolin-3~one
Cuprous oxide
Pigment Crganic red pigment
Iron oxide red 2 2 2 2 2
Titan white 2 2 2 2 2
Talc 5 5 5 5 5
Anti-sagging | Benton 38 2 2 2 2 2
agent aerosil #200 0.2 0.2 0.2 0.2 6.2
Solvent i-Butancgl
Propylene glycol monomethyl
ether
Xylene 10.8 10.8 10.8 10.8 10.8
Properties } Paint specific gravity (g/cm’) 1.66 1,66 1.66 1.67 1.66
Residue after heating [wth%) 78.7 79.7 78,65 79.2 79.65
Volatile organic compound weight {g/Lj 353.6 | 2337.0 337.8 347.4 337.8
Evaluation | Wood block pressing after 1 day 2 3 4 4 1
results test after 3 davs 3 4 5 5 1
arfter 5 days 3 5 5 5 1
after 7 days 4 5 5 5 1
Note: The unit of amounts of ingredients is

“part by weight”.
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Antifouling onerous oxide agent(C) P ridine-tri henylborane 7 7
4-Ssopropylpyridine- di henyimethy borane 2-Pyridinethiol-l-oxide zinc 2
2 salt 2-Pyridinethiol-I-oxide co er galt 4,5-Dichloro-2-n-octyl-4-iso
thiazolin-3-one Pigment Organic red i ment 3 3 iron oxide red 0.5 0.5
Titan white 2.3 2.3 Talc 9 9 Anti-sagging Benton 38 1 1 agent Aerosil
#2001 1 Solvent 1-Butanol 3.5 3;:5:Rrepylene glycol monomethyl 3.5 3.5
ether X lene 7 7 Properties Paint specific gravity (/cm’) 1.21 1.27
Residue after heatin (wt%) 63.0 69.6 Volatile organic compound weight (
/L) 447.7 382.6 Evaluation Viscosity change after O hr 80 104 results (KU

valle) after,0.54;80.109 after & LA 114 9181380147, afer 6 hr 82
comprising:

(A) a carboxyl group-containing copolymer 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} copoclymerizable with the
unsaturated carboxylic acid monomer (1) and has a welght 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.

2. The high-solid antifouling paint composition
according to claim 1, which is a high~solid multi-package
antifouling paint composition obtained by mixing a first liguid
comprising the carboxyl group-containing copolymer (A) and a

second tiquid comprising the polyvalent metal compound (B).

3. The high-solid antifouling paint composition
according to claim 1 or 2, which is a high-solid two-package

antifouling paint composition obtained by mixing a first liguid
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after 26 hr 84 after 54 hr 104 - Pot life (time required until KU reaches 95)
26 hr or 0 more * measurement was disabled Note: The unit of amounts
of ingredients is "part by weight". 8% slable 10 Example Comp. Ex. 38 39
40 41 4 First Copolymer Copolymer (S-1) solution liquid (A) solution
Copolymer (5-2) solution Copolymer (5-3) solution Copolymer (5-4)

and SOIWIOR: £OPPHNEH(So) sekitign Copolymer (S-6) solution Coool er
(S-7) solution 17 17 17 17 Copolymer (H-3) solution 17 Additive

Disuador 630120X.:40.4 Q:fh 0:4 84 XHlene 2:6,3,6,1.65k-6uEthd slicate ng
28111 Aceth lacetone 1 Water 1 Second Polyvalent Zinc oxide JIS 3

cop@P2R 15 20,15 Jigyid metal Burnt Zinc white 20 20 20 20 20 compound
(B) Activated Zinc white 55

the seccend liguid comprises the polyvalent metal compound

4. The high-solid antifouling paint composition
according to any one of claims 1 to 3, which is a high~sclid
two=-package antifouling paint compositicn obtained by mixing a
first liquid and a second liguid, wherein

the first liquid comprises the carboxyl group-containing
copolymer (A),

the secend ligquid comprises the polyvalent metal compound
(B), and

at least one of the first liguid and the second liguid

contains the antifouling agent (C}.

5. The high-solid antifouling paint composition
according to any one of claims 1 to 4, which is a high-solid
two-package antifouling paint composition cobtained by mixing a
first ligquid and a second liquid, wherein

the first ligquid comprises the carboxyl group-containing

copolymer {A) and does not contain the polyvalent metal compound

(B},
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Dispersant PEA solution 333 33 Ter enenhenol YP-90L 44444
Plasticizer To o arax 150 3 3 3 3 3 Antifouling P ridine-tri hen Iborane 6 6
6 6 6 agent(C) 4-Isopropylpyridine difien Imeth Iborane 2-Pyridinethiol-1-
2 2 2 2 2 oxide zinc salt 2-Pyridinethiol-i-oxide copper salt 4,
5-Dichloro-2-n-octyl-4- isothiazolin-3-one Cuprous oxide Pigment Or anic

red pigment.lron %a@l{%dgo%gﬁ%e@%whét&%@@% %Jﬁl 22223 ning

Anti-sagging Benton.”38 2 2 2 2 2 agent Aerosil #20 0.20.20.20.2

copﬁg- QJI: 1(%3%@1%' lgi:\%o?ééi?{gg f gh@%é){%elthg&g “%%r%)é lﬁ%% ]fo%% ]'fp%%s not

10.8 10.8 Propert aint specific ravit (/c

contb6, Rvggjcdue after hea%n# wit%).78.7 79.7 59.65 79.2 79.65 Volatile
q

organic co%%oﬁ%dawgia E)tég 633770 337%'547.4 337.8 Evaluation

\]/-Vooa%b@gg spcr eg%ig goagtetrél.edaf %r?’sé}c 4111 qrg__sltgtsatne t gggr %g 324?15’ L}. 15 q5ui d

contains the antifouling agent (C).

6. The high-solid antifouling paint composition
according to claim 5, 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

copolymer (4).

7. The high-sclid antifouling paint composition
according to claim 1 or 2, which is a high-solid three-package
antifouling paint composition obtained by mixing a first liguid,
a second liquid, and a third liguid, wherein

the first liquid comprises the carboxyl group-containing
ceopolymer (A},

the second liguid comprises the polyvalent metal compound

the third liquid comprises at least one ingredient selected
froma defoaming agent, a viscositymodifier, a coating filmcuring
rate modifier, and a coating film hardness modifier, and

at least one of the first liguid, the second liguid, and
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after 5days 35551 alter 7 days 4 55 5 Note: The unit of amounts of
ingredients is "part by weight". 88 CLAIMS 1. A high-solid antifouling
paint composition comprising: 5 (A).a carboxyl group-containing
copolymer that has a structural unit'derived from an unsaturated
carboxylic acid monomer (al) and a structural unit derived from an other

t he UDgtUrated compaeund monomer (a2 ¢Q I elrizable with r&z
© unsaturate%qcéﬁoxﬁ%%gc% ?ng’r?})emgr)n (<';1f)%§or¥(;P fas aa\ﬁgﬁkt zgv rage 10
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 garboxﬁ royp-c ntain%;n 00(5 I e‘_ré}([A, and (C%an antifouling
agent. 15 5 T RS g e RO ol BTG
accglafi@nl hich is, a high:-solid multi-package antifouling paint composition
ShtHiRed By isihG & firdt Iighid ‘cfbRging the'taBoxy group csmaRfigade
tCgpol‘}(/)mer A) and a 20 second liquid comprising the polyvalent metal
A0 tompotind ()13 FRERRHESdIFahitbaiing Pamt BdmpoSittor tdctordirg1d,
to claim 1 or 2, which is a high-solid two-package antifouling paint
2 SE5Rpdsitior dtairdtbyEmixidd & firédiiit 8874AE Bsecond liquid,
wherein :
the first liguid comprises the carboxyl group-containing
copolymer (A) and does not contain the polyvalent metal compound
{B),
the second liquid comprises the carboxyl group-containing
copolymer (A) and polyvalent metal compound (B), and does not
contain water in a substantial amount,
the third liguid comprises at least one ingredient selected
froma defoaming agent, a viscositymodifier, a coating filmcuring
rate modifier, and a coating film hardness modifier, and

at least one of the first liguid, the second liguid, and

the third liquid contains the antifouling agent (C).

9. The high-solid antifouling paint composition
according to claim 8, wherein the second liguid 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

copolymer (A).
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the first liquid comprises the carboxyl group-containing copolymer (A),
and the second liquid comprises the polyvalent metal compound 5 (B). 4.
The high-solid antifouling paint compgsition according to any one of
claims 1 to 3, which is a high-solid two-package antifouling paint
composition obtained by mixing a 10 first liquid and a second liquid,

wherein thepfitst {iquid comprises, thecarboxy] graup-optaining: + ; o,

copolymer (A), the Second liquid comprises the polyvalent metal

accSPRRpRd £R), and ]éfaéi%%%soﬂetg the first liguid and U{}ﬁﬁ%&%@ liguid., -

contains the antifouling agent (C). 5. The high-solid antifouling paint

conSQResifion. according.to any pne of claims Jl%c;sg_,_which is a high-solid
20 two-package antifouling paint composition obtained by mixing a first
liquid and a second liquid, wherein the first liquid comprises the carboxyl

group-containing copolymer (A) and does not contain the polyvalent
metal compound, (B), 90 the sec n%l]iq id comprises the carbaxy|
roip ont A e aet Tapand I A GARRE Fotd ZORAa e B)
sce apg.orlloe g%t coontairéyatler in a§ubsti8tial amount, and a%%ast one of |
e Hirst ITqURFANARE Secoftliuid b contais the ahtifoUig agef (EFanic
6. Thg hi%h-solid antifouling aint com[?osition
compound cdntent (VOC) 100 g/L to 350 g/L.
12. The high-solid antifouling paint composition
accerding to any one of claims 1 to 11, wherein the carboxyl

group-containing copelymer (A) has a weight average molecular

weight of 1,300 to 5,500 as measured with GPC.

13. The high-solid antifouling paint composition
according to any one of claims 1 to 12, wherein the carboxyl
group~containing copolymer {(A) has a weight average molecular

weight of 1,500 to 5,000 as measured with GPC.

14. The high-solid antifouling paint composition
according to any one of claims 2 to 13, wherein

the first liquid comprises a solution of the carboxyl
group-containing copolymer (A) whose viscosity at 25°C is 800
mPa+s or less when measured for a solution with a non-volatile

content of 50 wt% and is 20,000 mPa-s or less when measured for
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according to claim 5, wherein the second liquid comprises the carboxyl
group-containing copolymer (A) in an amount of 1 to 30% 10 by weight of
the total amount of the carboxyl grogp-containing copolymer (A). 7. The
high-solid antifouling paint composition according to claim 1 or 2, which is
a high-solid three-package 15 antifouling paint composition obtained by

a sdnixing:a fissthiguid, a-second:liquid and-a third Hauid  wheraindhe frshna11y
liquid comprises the carboxyl group-containing copolymer (A), the second

anotiquid comprises-the palyvalgnt metal compound 20 (B), the third liquid
comprises at least one ingredient selected from a defoaming agent, a

viscosity ifier, fi ring. rate ifi d.a coating fi
neraeSe moiTet i i 16250 D48 61 he e i, the <ot > °"°

str@ggx?ﬂ?ih%ﬂ‘i@ iud &8&‘%@%%%@@”8%‘%%%%’%4% ;%-\):V%% ighssolidt

antifo Ing paint composition according to claim ICITIS a

high-salid, three-package. 5 antifouli int compaosition obtained by o
o o Tounl, bt g i S St et W e P 0% B

.liquid comprises the carboxyl group-containing copolymer (A does
vot R e PR, ST Lot ()P 10THE beRGha b

comprises the carboxyl group-containing copolymer (A) and polyvalent

metal compound (B), and does not contain water in a substantial amount,

15. The high-=olid antifcouling paint composition
according to any one Qf claims 1 to 14, wherein the carboxyl
group-containing copolymer (A) is a copolymer produced by radical
sclution polymerization in a solvent using a radical
polymerization initiator in an amount of 10 parts by weight or

more based con 100 parts by weight of the total amount of raw

monomers.,

16. The high-solid antifouling paint composition
according to any one of claims 1 to 15, wherein the unsaturated

carboxylic acid monomer (al) is a monocarboxylic acid monomer.

17. The antifouling paint composition according to claim

16, wherein themonocarboxylicacidmonomer is {(meth)acrylicacid.

1g. The high-solid antifouling paint composition

according to any one cf claims 1 toc 17, wherein
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the third liquid comprises at least one ingredient selected from a
defoaming agent, a viscosity modifier, a coating film curing 15 rate
modifier, and a coating film hardnesssmodifier, and at least one of the first
liquid, the second liquid, and the third liquid contains the antifouling agent
(C). 9. The high-solid antifouling paint composition 20 according to claim
8, whereimthersaconsdiciud-somprises the Carkey groupseontaining
copolymer (A) in an amount of 1 to 30% by weight of the total amount of
(methe garipxylgroupscontaining copolymer (A). 92 10. The high-solid
antifouling paint composition according to any one of claims 1 to 9,

whergin the volatile organic compopnd coMeRt-LVAC) i 400.04. of less. ,pe

5 11. The high-solid antifouling paint composition according to any one of

kin&l%@%§go¥%ﬂvg%'§&tp§d/%%ﬁ Oifgl%ni r QJBPBHHleQEE‘?{H .(ggcé)nisalkyi
100 g/L to 350 g/L. 12. The high-solid antifouling paint compaosition 10

(me@£5Ading tq any ong afe@w%stm %ewf_éeﬁ%i,n 5@9@5{0@% a derivat

i ve
group-containing copolymer (A) has a weight average molecular weig fof

theded) G200 BRDERRLICL U SPEaaRale ool AOloMRg PlMang

compositiort 15 according to any o claims T fo 12w ere|n¥he
thoxyl group-containing copol r A%h a weight average molecular
2 d%v%e%é’rﬁ%%‘%sgg‘%% 0ags“§e§§é{rl'e%d)saw ﬁ%&?’i “The high-solid

antifouling paint composition 20 according to any one of claims 2 to 13,
wherein the first liquid comprises a solution of the carboxyl

13. The high-solid antifouling paint composition
according tc any one of claims 1 to 18, wherein the polyvalent

metal compound {B) is a compound of z divalent or trivalent metal.

20. The high-solid antifouling paint composition
according to claim 19, wherein the polyvalent metal compound (B)
is at least cone kind of compound selected from the group consisting

of oxides, hydroxides, halides, and carboxylates of divalent or

trivalent metals.

21. The high-solid antifculing paint composition
according to any one of claims 1 to 20, wherein the polyvalent
metal is at least one kind of metal selected from the group

consisting of zinc, copper, germanium, magnesium, calcium, cobalt,

and aluminum.
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group-containing copolymer (A) whose viscosity at 25C is 800 mPas or
less when measured for a solution with a non-volatile content of 50 wt%
and is 20,000 mPa-s or less when measured for 93 a solution with a

non-volatile content of 70 wt%, and optionally another ingredient(s), and
the carboxyl group-containing copolymer (A) contains the structural unit

derived from,theyngaturaiedicarboxylic.acid 5 manamer(ahinan on
amount of 5 to 50% by weight based on 100% by weight of the carboxy!l

acc@FOURLOMAIRNING eopolyper.(A): 1o Ih&:higIi',SO\MéaPQg%Jli@ﬂé)%tlgvalent

composition according to any one of claims 1 to 14, wherein the carboxyl

met 49 GOYR-CARIAIAING copalymar{M) s a copalymer.produced by radical . ot

solution polymerization in a solvent using a radical polymerization initiator

met N 20 Amauntofl0 parts by weight orp %rlséé?@ﬁrgd& %9%g?fté.$5¥ﬁ%%i9ht

of the total amount of raw monomers. 1 e high-solid antifouling

erﬁgﬂt&gm% H n.ac 9rdin to any onledof cl%irrﬁw_l_ to 15, Wh_erein the
g unsaturéte(%l a:a%bg“xli}ﬁc a%ﬁ?r%%%%heﬂal)cfg aamonocarboxyllc acid
monomer. 20 17. The antifouling paint composition according to claim 16,

wherein the monocarboxylic acid monomer is (meth) acrylic acid. 18. The

high;solid antifoyling paint.composition according to any one of ¢claims 1 to
5 tereit 01 Do R AR haRiAe RGO GP LA &L -0

SR At
nsaturated car
meth)acrylic acid, ,
accc(,urgg,r?g t% C aimai]g, wherein the polyvalent metal compound (B}

is zinc oxide and/or cupric oxide.

24, The high~solid antifouling paint compesition
according to claim 23, wherein the polyvalent metal compound (B)

is activated zinc white.

25. The high-solid antifouling paint composition
according to any one of claims 1 to 24, containing 1 to 500 parts
by weight of the polyvalent metal compound (B) based on 100 parts

by weight of the carboxyl group-containing copolymer (A).

26. The high-solid antifouling paint composition
according to any one of claims 1 to 25, containing the polyvalent
metal compound (B} in a ratic of C¢.1 to 500 moles per mole of

carboxyl group of the carboxyl group-containing copolymer (A).
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the other unsaturated compound monomer (a2) is at least one kind of
monomer selected from the group consisting of an alkyl 5 (meth) acrylate
and a derivative thereof, styrene ang 2 derivative thereof, vinyl acetate,
vinyl propionate, (meth)acrylamide and a derivative thereof, and
(meth)acrylonitrile. 19. The high-solid antifouling paint composition 10

accgrding tg.any,one of claims 1 to 18, wherein the, polyvalent metal
con%g'und els%lg?)hmsgar%&? 0 g%d}v%fhgl&gfri\?glé%? metal 20t The®
high-solid antifoulin int compasition. according to claim 19, wherein the
oo B e Tor et DR hid B CRpaBA ormbosnd
,clielecte; from hefgéo%g% consisting of oxides, hydroxides, halides, and
' \Y

afboxylhtes BF d B¥ &Nt irfetals. 21. The high-solid antifouling
paint composition 20 according to any one of claims 1 to 20, wherein the

polyvalent metal is at least one kind of metal selected from the group
consgisting of zinc, copper, germanium, magnesium, calcium, cobalt, and
alurhthum. 6@922?%%1%@ QiU PaiRECeHp SSEES BtEéRing
to any one of claims 1 to 21, wherein the polyvalent metal compound (B)
ACCRIER BRide St 1Ehst onBERE HF ol SIRRP FRetdimeRetad fFdm fHecuprous
_group consisting of zinc, copper, 5 germanium, magnesium, calcium, and
OXlg@balt. 23. The high-solid antifouling paint composition according to claim
22, wherein the polyvalent metal compound (B) is zinc oxide and/or
cupric oxide. 10

29, The high-solid antifouling paint composition
according to any one of claims 1 to 26, containing zinc sulfide

(c2} as the antifouling agent {C).

30. The high-solid antifouling paint composition
according to any one of claims 1 to 26, containing an organic

antifouling agent (c3) as the antifouling agent (C).

31. The high-solid antifouling paint composition
according to claim 30, wherein the organic antifouling agent (c3)
i1s at least one kind of compound selected from the group consisting
of a pyrithione compound, an amine-organoborane complex, and

4, 5-dichloro~2-n-octyl-dé~iscthiazolin-3-one.

32. The high-sclid antifouling paint composition

according to claim 30 or 31, containing zinc pyrithione, and
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24. The high-solid antifouling paint composition according to claim 23,
wherein the polyvalent metal compound (B) is activated zinc white. 15 25.
The high-solid antifouling paint comggsition according to any one of
claims 1 to 24, containing 1 to 500 parts by weight of the polyvalent metal
compound (B) based on 100 parts by weight of the carboxyl
pyr %%gggtm%gg%ggygﬂ%r (égm%q_ 26. Ek}lre high-solid antifo_uling paint
composition” according to any one of claims 1 to 25, containing the
: ent _metal comppund (B).in a.ratio.of 0.1 to 500 moles per.mole of .
o ot 8 CsB s O BoaTnis Som s (i 56 e denic
The high-solid antifouling paint composition according to any one of
ant %:ra?ﬁ% o f@%%ntahjn?h%’a copper compound (cl) as the antifouling
agent (C). 5 28. The high-solid antifouling paint composition according to
claim 27, wherein the copper compound (cl) is cuprous oxide. 29. The
high-solid antifouling paint composition 10 according to any one of claims
1t0™26, con ﬁinﬁl%ﬁ(f W 7 hstHe BhGftngadetiRes 136 She
high-solid antifouling paint composition according to any one of claims 1
ACCH5 96 KontAinmigaR orgarit i anfifolifidg AgBAt 3} ashkE drtitsttmgand
a ent%gg. 31. The high-solid antifouling paint composition according to.
4 5“&%% > Yitierainthe ofganic aRito Mg agent {9 % afleBBEore Kt
compound selected from the group consisting 20 of a pyrithione
ant¢5RpolRg, &Y &RiindoPganoborane complex, and

34. The high-solid antifouling paint composition
according te any cone of claims 30 to 33, not containing cuprous

oxide in a substantial amount as the antifouling agent (C).

35. The high-solid antifouling paint composition
according to any one of claims 1 to 26, containing the copper
compound (cl} and the organic antifouling agent (¢3) as the

antifouling agent (C).

36. The high-scolid antifouling paint composition
according to claim 35, wherein the organic antifouling agent {c3}
is at least one kind of compound selected from the group consisting
of a pyrithicne compound, an amine-crganoborane complex, and

4,5-dichloro-Z2-n-octyl-4~isothiazolin-3-one.
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4,5-dichloro-2-n-octyl-4-isothiazolin-3-one. 32. The high-solid antifouling
paint composition according to claim 30 or 31, containing zinc pyrithione,
and 97 pyridine-triphenylborane cogplex or
4-isopropylpyridine-diphenylmethylborane complex as the organic
antifouling agent (c3). 5 33. The high-solid antifouling paint composition
accgrding teclaif 3005 31; oRiuNING,ZNCRYThioRe 8y o5t 1on
4,5-dichloro-2-n-octyl-4-isothiazolin-3-one as the organic antifouling agent

accde)iAQ 84 The:highysqlidantifauling paint,cogiposition .according tp Ay o
one of claims 30 to 33, not containing cuprous oxide in a substantial

(o3 priaung s the antlouing agent £ 3ao Se didhvald 8RVTENIN PRI oy
composition 15 according to any one of claims 1 to 26, containing the
copper, og}pqggqgj (c1).and.the organic antifoulin ent (c3) as the

con antifouliél:g agent (C). Séﬁl%j"elef%éég%ﬁd %g}tll ougﬁxg%%llﬁtocl(loerﬁposition 20

8%@1 i laim-35, wherein the.organic antifouling agent (c3) is at
byE east one %& %%%Pndp%%%% sce?gl&é rbm the group consisting of a

. pyrithi d, ar ine- lex, and
o Al 3 S SB59. TREFIgHeoftd

antifauling paint composition according to_claim 35 or 36, wherein the
12 ogjé%}é %%é}ia)iu'lwirﬁﬁoéjg%eﬁ[ —%é)l issogthlégﬁoo]rferﬁha Bt tompound selected

from the group consisting of copper pyrithione, zinc pyrithione,

38. The high-solid antifouling paint composition
according to any one of claims 1 to 26, containing cuprous oxide,

and copper pyrithione or zinc pyrithione as the antifouling agent

(C).

39. The high-solid antifouling paint composition
according toclaim 38, containing cuprous oxide, copper pyrithione
or zinc pyrithione, and
4,5-dichloro-2-n-octyl-4~isothiazolin-3-one as the antifouling

agent (C).

40, The high-solid antifouling paint composition
according to any one of claims 1 to 26, containing zinc sulfide

{c2) and the organic antifouling agent ({(c3) as the antifouling

agent (L).



1C

15

20

5 pyridine-triphenylborane complex,
4-isopropylpyridine-diphenylmethylborane complex, and 4,
5-dichloro-2-n-octyl-4-isothiazolin-3z@ne. 38. The high-solid antifouling
paint composition 10 according to any one of claims 1 to 26, containing
cuprous oxide, and copper pyrithione or zinc pyrithione as the antifouling
agent. (C) v82. Fhe highssalid antifouling paint campositign 1. aceording
to claim 38, containing cuprous oxide, copper pyrithione or zinc

accdMiRione, %ﬂ%ﬂé-ﬂ@h@ﬁ%‘?@&'ﬁ%ﬂé&%i@%&'%%‘PE‘S@SL% agent (c3)
- antifouling agent (C). 20 40. The high-solid antifouling paint composition

is aBQG0LdING 10 any.ong pfclaims, 110,26, containing zing sylfide, (c2).and. ;
the organic antifouling agent (c3) as the antifouling agent (C). 99 41. The

of 51ig%?@ﬂf&’iiéo%g&%%ﬁd:on%o%fg%"é“i%%rgﬁ%‘r?o@%m 48@5%??&?!” g@%d

organic antifouling ag c3) is at least one kind of compound Selecfe
4, 5 1Lamdhe group consising. of apithions compound, an

amine-organoborane gomplex, and 5

4,5-dichloro-2-n-octyl-4-isothiazoiin-3-one. 42. The high-solid antifouling

paint composition according to claim 40 or 41, wherein the organic

antifouling agent (c3) is at least one kind of compound selected from the

grégp 10 cgﬁgs%égqof (%}rJEpleC?p%/?i?HT fe Zihé p?gtjn%ﬁecfomposmmn
s ﬁ/éldlne-trlp enylborane complex

Ropfopyipyritine dphenyimdth§boiahs ompRLafi¢ t ifouling agent

(c3) is at least one kind of compound selected from the group
consisting of copper pyrithione, zinc pyrithione,
pyridine-triphenylborane complex,
4-isopropylpyridine-diphenylimethylborane complex, and

4,5-dichloro~2-n-octyl-4-iscthiazolin~-3-cne.

43. The high-solid antifouling paint composition
according te any one cof claims 40 to 42, not containing copper

or any copper compound in a substantial amount as the antifouling

agent (C).
44. The high-solid antifouling paint composition
according to claim 43, containing zinc sulfide (c¢2) and zinc

pyrithione as the antifouling agent (C).

45. The high-solid antifcouling paint composition



4,5-dichloro-2-n-octyl-4-isothiazolin-3-one. 15 43. The high-solid
antifouling paint composition according to any one of claims 40 to 42, not
containing copper or any copper ound in a substantial amount as
the antifouling agent (C). 20 44. The high-solid antifouling paint
composition according to claim 43, containing zinc sulfide (c2) and zinc

accoyEithigne as the gntifouling @qem@&)tﬁn‘i%e%h9@&%9'2%%%@83"_ gpaint_

composition 100 according to claim 43 or 44, Tontaining zinc sulfide (c2),

o L |
pyr 89, pyriding-triphenyl %aé‘ecggﬁb% o,

4-isopropylpyridine-diphenylm orane complex, and zinc pyrithione

4mi§§§?§§¥%§?¥E@f¥#ﬂgfgﬁé%§?mg %§%¥g§%$%$%g§§¥?%Pagg%n%inc

composition ‘according to anyone of claims aihing

fyg'de c2), zinc pyrithione and 4,5-dichloro-2-n-octyl-4-isothiazolin-3-one

pyr ast cé-’znaénti g‘ul%éjlarz%%%?@fn@}.%%%g -%Sbrid antifouling paint
composition according to any one of claims 1 to 46, further comprising
water (dl). 15 48. The high-solid antifouling paint composition according

to any one 9 clajms 1 to 47, further. com[irrjsing an acetoacetyl
group-contaifin pSGd {2y 2b 4 rHachigh-5Bfd GiRstithg isdint

composition , o
according to any one of claims 43 to 45, containing zinc sulfide

(c2), zinc pyrithione and
4,5~dichloro-2-n-octyl-4-isothiazolin-3-one as the antifouling

agent {C).

47 . The high-solid antifouling paint composition
according to any one of claims 1 to 46, further comprising water

{di).

48, The high~sclid antifouling paint composition
according to any one of claims 1 to 47, further comprising an

acetoacetyl group-ceontaining compound (d2).
49, The high-solid antifouling paint composition
according to any one of claims 1 to 48, further comprising an

alkoxysilane compound or a derivative thereof (d3).

50. The high-solid antifouling paint composition
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according to any one of claims 1 to 48, further comprising an alkoxysilane
compound or a derivative thereof (d3) 50. The high-solid antifouling paint
composition 101 according to any-ppe of claims 1 to 49, further
comprising a dispersant (d4). 51. The high-solid antifouling paint
composition 5 according to claim 50, wherein the dispersant (d4) is at
accdgastngne kind,of dispersant selegted fram the group censisting gt a s gy 4
coal-based resin, a petroleum resin, a terpene resin, a vinyl ether
diség@)@g}y{nq@ 2 (meth)acrylate ester (co)polymer, and a monocarboxylic
acid compound having a molecular weight of 3,000 10 or less. 52. The
high-solid antifouling paint composition according to any one of claims 1
to 51, further comprising an anti-sagging agent (d5). 15 53. The high-solid

antifouling paint 0sition .accqrdipg to any one, of claims 1 to 52
fu rtt%%r' com%?rllgi n%gﬁlggt%gera@%)l. g%ugin#]ep ﬁéﬁﬁsoﬁgnfnﬁ&}l an%n
aint composition according to claim 53, wherein the plasticizer, (d6) is
ace cﬁgjffﬁ%técg p%?aafﬁlr”\a gériéc;’/orw 61? %ﬁ%%ﬁho‘?%ﬁsf#ai% rpT’éas iciz ?4@5#h§t Peast
igh-solid antifouling paint composition_ 102 according to any one of,
Calﬁé o gits ﬁﬁtﬁge Rt ?ncgtc?(ﬁ? ég&é’ﬁbetﬁﬁg%%‘f?dﬂ.%%.lﬁéng of a

Piqﬁh-solﬁifl antifoulingopaint composition i ,
coal-based resin, apetroleumresin, a terpene resin, avinyl ether

one

{co)polymer, a (meth)acrylate ester (co)polymer, and a
monocarboxylic acid compound having a molecular weight of 3,000

or less.

52. The high-solid antifouling paint composition
according to any one of claims 1 to 51, further comprising an

anti-sagging agent (d5}.

53. The high-sclid antifouling paint composition
according to any one of claims 1 to 52, further comprising a

plasticizer (d6).
54. The high-sclid antifouling paint composition
accerding to claim 53, wherein the plasticizer (d6) is a

chlorinated paraffin and/cr a phosphorous-based plasticizer.

55. The high-solid antifouling paint composition
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5 according to claim 55, wherein the extender pigment (d7) is talc. 57.
The high-solid antifouling paint composition according to any one of
claims 1 to 56, further comprising g gglor pigment (d8). 10 58. The
high-solid antifouling paint composition according to claim 57, wherein the
color pigment (d8) is at least one kind of color pigment selected from the

accFQYR £0RSisEAg of nikon, exide Jed stitanwhite, yellowiipon-oxide,andany an
organic 15 pigment. 59. The high-solid antifouling paint composition

ext@&g@gdi@g%&giw ong;of claims 1 to 58, containing at least one kind of
solvent (E) selected from the group consisting of toluene, 20 xylene,

trimethylbenzene, ethanol, propanol, butanol, ethylene glycol monobutyl
ether, methyl isobutyl ketone, and propylene glycol monomethyl ether.

60. £yn antifguling coating film f%rﬁ%gdf%f%%?l O;gé% 403 bsé)iigsigt?%L

antifouling paint composition according to any one of claims 1to

LR teéiﬂiwit coa.;gin film, wherein a surface, 5 of the base . .
B oLt i & Loaug i o o o oo ghgnd s £a2¢
antifouling paint composition according to any one of claims 1 to 59. 62.

An antifouling base material, wherein the surface of 10 the base material

tob tacted with . t f ' ted with ting fil
formidd by Calng th igh S0l SrRaLn BainE E0TpoSitBR Seeoriig t

any one of claims 1 , .
gecording to any one of ¢laims 1 to 56, further comprising a coler

pigment (d8).

58. The high-solid antifouling paint composition
according to claim 57, wherein the color pigment (d8) is at least
one kind of cclor pigment selected from the group consistiﬁg of
iron oxide red, titan white, yellow iron oxide, and an organic

pigment.

59. The high-solid antifcouling paint composition
according to any one of claims 1 to 58, containing at least one
kind of sclvent (E) selected from the group consisting of toluene,
xylene, trimethylbenzene, ethanol, propanol, butanol, ethylene
glycol moncbutyl ether, methyl iscbutyl ketone, and propylene

glycol monomethyl etherx.

60. An antifouling coating f£ilm formed by curing the
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to 59. 15 63. The antifouling base material according to claim 62, wherein

the base material is any one of submerged structures, outside boards of a

ship, fishing nets and fishing implehients. 64. A method for forming a

coating film on a surface of 20 a base material comprising: coating or

impregnating the surface of the base material with the high-solid
higranidulihg paint comipositen accowding td @mnyrone obeldimsg kto 59y ons of

followed by curing the high-solid antifouling paint composition to form a
clateatingfitms 404 65. An antifouling method for a base material

comprising: coating or impregnating the surface of the base material with

the high-solid antifouling paint composition according to 5 any one of

claims 1 to 59, followed by curing the high-solid antifouling paint

comasition 9-foemwan @ntifouling soatineeflm. §& The, amtifording methetsce

for a base material according to claim 65, wherein the base material is

of A INe0hapdnderwales 10 siiuatuie AR Quiside hoard ebaebipnd curing
fishing net and a fishing gear. 67. A high-solid multi-package antifouling

the RAIBLSEL COMPHSING, 1D Afirstdiguid comprising;a gashXyl qing to any one
group-containing copolymer (A) that has a structural unit derived from an

of dpnsapuated.carbgxylic acid monomer (al) and a structural unit derived
from an other unsaturated compound monomer (a2) copolymerizable with
the unsaturated carboxylic acid monomer (al), 20 and has a weight
average molecular weight of 1,000 to 6,000 as

6z. An antifouling base material, wherein the surface of
the base material to be contacted with seawater or freshwater is
coated with a coating film formed by curing the high-solid

antifouling paint composition according to any one of claims 1

to 59.

63. The antifouling khase material according to claim 62,
wherein the base material is any one of submerged structures,

cutside boards of a ship, fishing nets and fishing implements.

o4, A method for forming a coating film on a surface of
a base material com.prising:

coating or impregnating the surface ¢f the base material
with the high-solid antifouling paint compecsition acccrding to
any one of claiwms 1 te 59, foliowed by curing the high-solid

antifouling paint composition to form a coating film.
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measured with GPC, a second liquid comprising a polyvalent metal
compound (B) capable of reacting with the carboxyl group of the carboxyl
group-containing copolymer (A), ah@ 405 optionally an other

component(s), at least one of the said first liquid, the said second liquid,

and the said other component(s) containing an antifouling agent (C) 5 68.

A high-solid two-package antifouling paint set comprising: a first liquid
comprising a carboxyl group-containing copolymer (A) which has a
stractural it derved fronnami@ nosativated-carbme/tie acid mongmes ing:
(al) and a structural unit derived from an other unsaturated compound

moneael (a2 copelyraetizable yithribe snsatirates-canpoxyhGacitaterial
monomer (al), and has a weight average molecular weight of 1,000 to

withb,000 as: meassired With-GP&; antll 5a seeonddiguish €amArisiP@crding to

polyvalent metal compound (B) capable of reacting with the carboxyl

any @RUPOf the garkoxyl group-containing sapelymar {Athersaid fisgt liguid: 4
and/or the said second liquid containing an antifouling agent (C). 20 69.

ant TE8:highssglid fwo-package antifouling,paintseh aceording 40-61aim £8.£1 1m.
wherein the first liquid comprises the carboxyl group-containing

06. The antifouling method for a base material according

to claim 65, wherein the base material is any one of an underwater

structure, an outside board of a ship, a fishing net and a f£ishing

gear.

7. A high-solid multi-package antifouling paint set
comprising:

a fiist liguid comprising a carboxyl group-containing
copclymer (A} that has a structural unit derived from an
unsaturated carboxylic acid monomer (al) and a structural unit
derivecd from an other unsaturated compound monomer (a2}
copcolymerizable with the unsaturated carboxylic acid monomer {al},
and has a welght average molecular welght of 1,000 to &,000 as
measured with GPC,

a second liquid comprising a polyvalent metal compound (B}
capable of reacting with the carboxyl group of the carboxyl

group=-containing copoclymer (&), and
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copolymer (A) and does not contain the polyvalent metal compound 106
(B), and the second liquid comprises the carboxyl group-containing
copolymer (A) and the polyvalent metal compound (B) , and does not
contain water in a substantial amount. 5 70. A high-solid three-package
antifouling paint set comprising: a first liquid comprising a carboxyl

group-contadning eopelymer (Abthabhasastructural unit derived from an
10 unsaturated carboxylic acid monomer (al) and a structural unit derived

from anathewrsatutatedseQmpound tmonemer (a2)e Gopolymerizable withi d,
the unsaturated carboxylic acid monomer (al), and has a weight average

andmoelecular weightof $H06:10:6,00Q ascmeasured Wit GRG,: 158 seeend gent
liquid comprising a polyvalent metal compound (B) capable of reacting

(c) with the carboxyl group of the carboxyl group-containing copolymer (A), a
third liquid comprising at least one kind of ingredient selected from a
defoaming agent, a viscosity modifier, a coating 20 film curing rate
modifier, and a coating film hardness modifier, at least one of the said first

quig the sgidsegprciau. pRd e saigahizc iguid coniaining op. oo

i
antifouling agent {C). 71. The high-solid three-package anfifouling paint
Comﬁgcti]s%éa_ccording to.cllaim 70, wherein the first liquid comprises the
carboxyl group-containing

a first liguid comprising a carboxyl group-containing
cepolymer (A} which has a structural unit derived from an
unsaturated carboxylic acid monomer (al) and a structural unit
derived from an other unsaturated compound monomer (a2)
copolymerizable with the unsaturated carboxylic acid monomer (al},
and has a welight average molecular weight of 1,000 to €,000 as
measured with GPC, and

a second liquid comprising a polyvalent metal compound {B)
capable of reacting with the carboxyl group of the carboxyl
group~containing copolymer (A),

the said first liguid and/or the said second liquid

containing an antifouling agent ().

€9. The high-solid two-package antifouling paint set
according to claim €8, wherein
the first liquid comprises the carboxyl group-containing

copolymer {A) and does not contain the polyvalent metal compound
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copolymer (A) and does not contain the polyvalent metal compound (B),
and 5 the second liquid comprises the carboxyl group-containing
copolymer (A) and the polyvalent met&l compound (B), and does not
contain water in a substantial amount.
(B), and
the second liguid comprises the cafboxyl group=~containing

copolymer {A) and the polyvalent metal compound (B), and does not

centaln water in a substantial amount.

7C. A high-solid three-package antifouling paint set
comprising:

a first liguid comprising a carboxyl group-containing
copolymer (A) that has a structural unit derived freoem an
unsaturated carboxylic acid monomer (al) and a structural unit
derived from an other unsaturated compound moncmer (aZ)
copolymerizable with the unsaturated carboxylic acid monemer {al),
and has a weight average molecular weight of 1,000 to 6,000 as
measured with GPC,

a second liguid comprising a polyvalent metal compound (B)
capable of reacting with the carboxyl group of the carboxyl
group~ceontaining copolymer (A],

a third liquid comprising at least one kind cof ingredient
selected from a defoaming agent, 2 viscosity modifier, a ccating
film curing rate modifier, and a coating film hardness modifier,

at least one of the said first liguid, the said second liquid,

and the said third liquid containing an antifouling agent (C).

71. The high-=zolid three-package antifouling paint set
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according to claim 70, wherein

the first liquid comprises the carboxyl group-containing
copolymer (A) and does not contain the polyvalent metal compound
(B), and

the second liguid ccomprises the carbozyl group-containing
copolymer (A) and the polyvalent metal compound (B), and does not

contain water in a subsiantial amount.



