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DESCRIPTION HIGH -SOLID
ANTIFOULING PAINT COMPOSITION,
ANTIFOULING COATING FILM, BASE
MATERIAL MITE COATING FILM,
ANTIFOULING BASE MATERIAL,
METHOD FOR FORMING COATING
OF BASE
S S R
COATING FIO¥YR BASEMATERIALCCANEE: FILM, ANTIFOULING BASE
MATERIALH&M@%QBAQW&Tk&%gQQE ON_SURFACE OF BASE
ANTIFOULING PAINT COMPOSITION
HATERIAL QBN TP HIN EAL IFTEL BR 1D THE RaSEN HIGK-SOLID
muLTI-PadRANENHOR Felales 19:a:highsolid, <or
antifouling paint composition, more
particularly a high-solid antifouling paint
composition usee:ferforming an
Thean;ifouljcng coating film than exhibits an ‘ .
excelient antifodiing B&rformarice artd thert fouling
paint cofikeignea. susface: of:adase malﬁﬁiagl;@lugrhntifouling
paint comap%salgilélrr;]qgg\év%gerf%trrlﬁli%turae’ 15c ‘av”n 13 i i
outside board of a ship, a fishing net " and>*"? =
that exhlalﬁgmnqwa}'a’eW|mtr:efdubed performance and the like
on a surfg&vgpgrggs@tﬁL:pegEg?Quacgdageaglu&%greg:ee(r:tstructure
on human bodies, use thereof, and the '
an outsiqi @ BACK GROUND IART 20Theboitambing gear,
with redL@E@. &W&JA&E}!B& %&%@pigmg§emged effect on human
s ‘supplylngg/dralnl[lg seawater, underwater
oS SfrUctES aftf thef likeare sometimes
damaged in their appearances and
functions, upon exposure to water over a
long period of tirte-dte td attachment
theapd proliferation ofvarieys.aguaticings ror
supplyingggggirrlli?nrgssesaldgp IaSu%Qima!CS 2 like :
oysters, mussels, barnacies and the ke the Like
are sometpantdeguph as laversand thebactefiaunctions, upon
exposure @(pgat&% lc'KzgrOanf[g]n%lrpglr'lirigcoefs't.ime, due to attachment
Particularly, when such aquatic
and prolifiEnignhtattachr torthetshiptbottom andh as animals
proliferate, the surf ace roughness of the
ship bottom 5 increases, possibly leading
to decrease in ship speed and increase
in fuel consumption. Moreover, a huge




15

20

20(in the formula, his a group
represented by the fellowing formula: O
0-C --Y- nis 0Qor ;Y is hydrocarbon; M

Like oystdSINEIALIN Is.an.integer.g by Sublacting. s sucn as
1 from the valency of metal 24: and A is

ravers arhiprgaficaditrTesid e detved from 2 r surfeces.
rarNENOH3SI acid)whereinthe-aptifouling <o the snip
aint has a non-volatile content of 40%
pottom amEV\?\}éFgeﬁftc?r moré. a Viscosity (P520j 6> Porron
increases 18- pOISE, 0k dess, @ndarnofganic Solvesitand increase
. content (fl/DC) of 400 g/L or less. ‘
i fuet copqgever, thisantitoulingpaint fiad - ~=7°+ #ne veskine
hours are exﬂtem@@@p@@ﬂ{oﬁzg&tiE]\gzwmkabﬂityrganisms from the
ship bottcpme.c%§§hglrr!<t>§fet0%hgirghq\{liastci(gSit.(ja isms attach to
Therefore, a coating fiim was hard to
fishing nefm'ml’carfd thezfoimed @Qjauﬁgtmmhaxdj the like, and
proliferagéﬁiggig_,esc§yg\gs§50§ I‘Qd\él §£@goi@a£¥o%9ed, possibly
antifouling performance and a low
leading t%a%mgfd@@re@foblempactéﬁtserﬁéﬁf\ﬂ}ng catches
from 1ack3@@§@§§dpﬁ@mﬂe&lid'0pen Publication
No. 552-32928 Patent Document 2:
FrapatiEse” PASAT L aidopeh Pillicatich 2atte
organismsNG. 521196869 1bPatent Decuiment3ater possibly
causes tr J%Qe;asnlensgEartebﬂit::ﬂggncc)i4qogé ti P%tceorétl' t
Bocument 4 Japanese Patent Laid-open ¢ "
in thermaPelicationiNee&62:3012930r thPatent
1n 2RCUMENt 2: Japanese Patent.Laid:open ... 1.
Pub]. No. 2002-241576 20
have convPISGLOSURE OFTHE INVENTGNLe, a paint
containingqecgggggngi@%’%@;m}ifﬁtgy%gtggc late with methyl
solving the above problems accompanied
methacrylbiysﬂfet%h‘v@ﬁﬁéﬁaqraﬁaggiﬁ_eiécth@rémantifouling
paint excéﬂQQjQQt giéhf%t@ﬁ%@%&ﬂgngn t@de copolymer in
orovide an antifouling 6 coating film that
this antHMogERR t8datéd EOvT retientsl burdém, e pant"
that is, tﬂf&%lmm@ﬁ&@@@ﬁJE%@B& ﬁm@itﬁﬂg organotin
excellent antifo,uli[lgl Berformance, . o
conpounds olicelleht pelsistance theréof ang > " <wher
excertervf mechanical strength( and a
highs-solid antifouling- paint composition
capable of fcuming such an antifouling
coating film. The nigh-solid antifouling



10

15

20

copolymer (A) and the polyvalent metal
compound (3) and daes not contain
water in a substantial amotni, and
Bu3Sn~O—S§gu|3e,aB%tgg%ggnt!geafg’gJiq&_iglquat‘ﬂqbutylt in halide
second liquid cona the antifouling agar:::
(BusSnx: YCYPEMATT this*case, the seedhd 8 iguiiel exhipit an
antifouliﬂ@egefa&ly m@m%mm@%}ﬁklymer itself, which
grouo-000taioiog copolymer (A) in an
Aas PeCoTENBUIRE BF 1S 3006°h5 WETGHt Gf the fofar 2ter
Accordingamlebnie@fLrth&rﬁamO&yltgégu&e@@maace of the ship
ottom nijn?hcop%%;lymefr gA) : Tk}])e h[gh-so}!id apti
" Fouling painf composition i§ preferdblysa’™s
r shighr-sohleethpee-packagerantiteulingpaint vsed as a
ain iscgmpu% eiatlog 9(9: Qfldtg smij).((ln naﬁrsc’!x: ource
P Higuid. §secondt%lqu?cei, agnara third Tiqaid; °F
environmepigéreplution threfast kgeickcomprisggases a large
amount ofthgggg‘ipo&]]g‘rpHQ-‘EQQ@p.ln_gscgp%liyxmr%%mentally
(A), the second liquid comprises the
friendly pioRivalentinttal Corhipourit (B)pased pifgs, a powder
paint andtlalixwluqyi@@mpﬁi%@§e@tﬂ§@5t&mger, there has been
ingredient selected from a defoaming
developedagent & Vil odflér eoafing fingtifouting
performarﬁblrialﬂg ratesmodifiery &mdnapgﬂﬁt:iﬁ@cfumith a reduced
contont ohaorgne,ss mgdifiter, and 15at least one of
the first Tigdid and the second liquid
Exagpitaing dhve @ntdouling agent (G)d-open Publication
No. 852—39.95_% a}l’sa(t)egg%c?crgggn%hﬂt cggse_cpolgeg-ggggtifouling paint
antifouling paint composition be a
compositinjghesoliditireepackage antifoutingpaint acid with
methyl me%gggggggéog]r%tglﬂggg,byimlxa!geg_;%;!,rsgpd others.
liquid, a second liquid, and a third liquid,
Examples Bheteih of Jarfiesfirse lilidcempriségelication No.
12-1968 sthe-carboxyl grouercertainino.coholymert . ...«
~(A) and does not contain the polyvalent
compos it ifetal - *cOMpSUTid (P, 'the secdntt tiguigthacryliate/
methoxyetﬁ@fﬂz@&iﬁﬁﬁJ%&@pn%yg&[%pﬁ&em@l&enate or zinc
, copolymer /s) and Polyvalent metal .
FoSIRate- compound (B): Brd does ot cohtain™ T @
water in a substantial amount, the
third liquid comprises at least one
component selected trom a defoamiog
adent, a viscosity modif ier, a coating fiim
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the other unsaturated compound
monomer (be at least ore 20 kind of
monomer selected from the group

sufficientORSISUNG Of an alkyl (meth) acrylase and
a derivative thereof, styrene and a
e gefivative thereot, Vinyl ‘Geetate gigrs 7 aiscioses
an antifopfgﬁi%me,cgmm}ﬂﬁrﬁgkﬂm% @ndeaalwcontaining
_ derivative hereof and ;meth;
resin forg%dry BOrIﬁSaH li-ché 8fpo;,§3uaont nln% resin such as
acrylic r@&mpﬂﬁlﬁlde(3)}ls pi&ie{amyaa—eﬁm@ﬁr@dantifouling
llofa dlvalent or trlvalent metal, and
moent: J?)panteléﬁlarfy prefaeraBTy af éast ?)tﬁé ind 6
(Patent Dg@m@mddsecte@t@&(j {mmtﬂ’t@gmm@alnt composition
ssing a ca9bn5|slt|nlgoof _oxides, hgdrqmdes %JI
and carboxylates of the divalent or tri
typicallyglenttmeétals. 3°% by el polyvalkeny metatid or
methacryliﬁ:p;g_fg%lgu\ét. |e§§;&n%&@da9fl%%§§|ng paint
selected from the group consisting of
compositizmc?a@obﬁé??]gférmaﬁiwwéaﬁégwrﬁyer time and a
dlfflcult@@@i@mcmuwaﬂq;@Lumgah'mcompourzlc-ir&%ntent (VOC)
olyvalent metal compound (B) is
£o 2 tow ;féférably an oxide of at least one kind of
Jappolyvalentmetal-selected: from thevgraupz-241676
(Patent Djé(c:)ugonSIStmg of ZIQC er ftifoulin aint of
germanlum magneélum caicium, and ©
high-—soli@l@b’aﬁ, amanpaf@p@ufaﬂgameﬁefabiynzms a varnish of
a metal~ cc())n le_%mh a§ aCtlvat%d ZInC WhtRee gp e chain of the
the like, and/or cupric oxide. The
acrylic rérigh-sbliek antifoeding pairtscormpositiorof (1) below:
(}he present invention preferably contains
Il to SOO parts by weight of the 15
= oRwMliefftmetal dompound (E.) based
(in the f()qll?!ui-Q,Q(QQG%LQMM@&Q;&EghgyC@Q)MIOW1ng formula:
group-containing copolymer (A).
The high-solid antifouling paint
|| composition of tfie present invention
Cpréferably contains the nolyvalent metal
compound (I=s in a ratio of 0.1 to 500
motes per mole of carboxyl group of the
20carboxyl group-containing copolymer
(A) . The high-solid antifouling paint
composition of the present invention

_FZ 501293

ains,

O
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Preferred examples of the extender
nigment7) include . Preferred
examples of the solar nigment (da
include or least one klnd of color Plgment
selected from the group consisting 5 of o9 ¢iver
by subtra%ngok@z@qred? m;ﬂnwhﬁEmy@bow HONA is an organic
acid res¢9&d§érqogj%o%rgamc Qagmeg]c!:l dj, WhTerJlfng the
high-solid anti fouling paint composition
antifoulipf fhé présentirvention preferallys 40% by weight or
more, a v19%@9$2@t4¢@§¥[9£1§ iﬁ%@ J_Oef §0|a\41%n§7@);anlc solvent
selected from the group consisting of
content ({BfUGHE kylertd, rifhethyiBeErizenes antifouling paint

had extre@éhﬁ@@brpcf%%ldﬁwggwt@m@gg of its too high
giycol rpnobutyl ether, methyl isobutyl

VlSCOSltykei%lﬁéefgﬁa rﬁ.d:ﬁ?iélﬁ% fg.l%aizs hard to form, and the
formed coﬁﬂ@ﬁmmﬂﬁhyﬁideihﬁﬁcult1esT|31@clarits!fQUiU}1Jgstatlonary
amtlfoullg:oatlngofllr&pn of the gresent invention s
characterized in that itis formeaBy-=°:
ratguring-therabove highr<soelide15 antifodingubiication
s52-3paipt composition. The base material
with a coating film of tbe present
Fatipvetttiorris chatacterizett imthat thepen Publication
vo. m2-198t4face of the icae material is coated with
a coating film formed by curing the
Fateab Ve Aigh-solidrantiteulirigpafist 3040094
Pat &OMPOSIHON 426333%@&59&4%&&@5%% Publication
material of the present invention is
“Characterized in that the surface of the
ratbase-material: CW@GBB@AN&& SeAWaLek Ofblication
Mo, 2009~ fréleshwater is coated with a coating film
“formed by curing the above high-solid
paint composition. Preferred examples of
the base material o@C| ode an underwater
_IG—GUtsﬁ%bUarrdT—Ulg

n is 0 or

No.

No. S62-5

INVEN
structure ship,

The gpfishirig etraivd asfishing-geapr. Iheing the above
problems m&mQ1f&{ E%rmén&rgvgrgalggglmm on l% is therefore
surface of a base material of the present
an objectinyeritioh’ ’§ thatatterized by tonmrsing i fouling
coatlizei or impregnating The surface of
the base material 5 with the above high

.solidantifouling paint composition,
followed by curing the high-solid
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a third liquid comprising at least one kind

of ingredient selected from a deroarning

agent, a viscosity modifier, a coating 20
coating fﬂmt%&”nz%@t? mguqlf@éhgpr%n%e%(%apggrden affects

film hardness modifier, at least one of the
human bodiggigpfitselig et the said'secord liguidne performance,
excellem:%@gs§Q€e§@éq}¥mEggi%igxggmgti@m}égical strength;

antifouling agent The high-solid
=nd 2 hiohhfeel GACKAGE &N o GTNG paintpaals < o fomming
such an ar@EmeLQf]%o\émeQeHﬂlrg-g the first ||qU|d
comprises the carboxyl group-containing
e BhBoREr (A) ahtl toes Hot EBftain it =ne present
inventionpolyvalentsnetal eprapeund and the

seconbdgwd comprlstes the carboxyl .

) Grotip-contain. Jmg copoLymar (A and > "= @
structurathenpolysalent meiaslrcgmptoumdecél?ﬂ)a;mdlic acid
.does not contain water in a substantial
amount. EFFECTS OF ITE INVENTION
unsaturatqqf]eoh@hngorndxcatﬂﬂ f@@l]m:gppawﬁzrlzable with the

unsatu*atgggmyp@ E@!@%QOL%JQ Eh%rmg§§gtvelght average
invention can provide an antifouling

moleculafc%%ﬁh@ il thatexhithin®s excefieht =" =<

z) ahtifowing.performance and.gxeellent reacting with
persistence thereof and has excellent

the carboxlghl %Cﬁa;h?éatlhgtr%rﬁ)ﬁfﬁlaqg?}‘}%“:&rgalnlng copolymer (A),

monomer other

and suppresses environmental burden and
eflflegg%on human bodles In addition’,

he antn‘foujrnﬁ cOa]flng film of the present
The bsgwentmexhtbntsgaﬁlexceﬂmlmon is preferably
a high- so?natlfoqlcm-%ep?rforryn%r;?oeu?"qg %g(apn%"%g]n!:posltlor
persistence thereof and has éxcellent
obtained pyethanical Strwvrygifhid conBy:the miethedeoxyl
group—congiitljl%do %&% RL@V@!‘”QJMO! f%myglqu1d containing
coating film on a surface of a base
the polyvedgtérialsancarity foul (5)mo) coating film 20
TheWim‘es)&@% L@;@E@JE‘I@&BQ&P@&@@@[‘&QS preferably
N excellent persistence of antifouling
® hiohmso e TANCE and Exeetnt THEcHAREAL o crtained
strength can be formed. The ant.i
fouling method for a base material of the
pr _sent inventlon can prevent fouling of
a surface of a base material, 20
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the the the the the the the the IR IF IF IF
IF IF IF IF spectrum chart spectrum chart
spectrum chart spectrum chart spectrum

by mixing Q%rltrgpﬁctg{g]aqzqartssee?(:trur%gg,a&thereln the first
spectrum ¢ qhart Of copolymer

liguid coegtpgwmrc@f@@pgme;r @fr@@pﬂk}g‘meﬂic@ﬁmer ., and

the secon%op%b/m%gn%frggéj Xmer of CP@PQ'XQ@% (c):ompound (B) .
PEA in Reference Productlon Exampl e

ThEPIGI99S thi IF spertramrehartof on is preferanly

a high- SOQQ@QWEBQ&J'EJ afggog'ﬂxlé L@%’)I Fpos:Ltlon obtained

spectrum chart of copolymer 2-2.
oy mixing § o th TRISpRCHV chiaprefiéapclymersin
theF&rEJG 42@ &H%QEQ,&UQJP@JQW@;%LQ containing
opolymer 5-1. ETG, 13 is the GPO
6‘matogram of copolymer 5-2. FIG. 14
thd&ihﬁﬁﬁ@mf&m&t%am @E%@Iﬂﬁ&él compound
4 S-H. FIG. 15 is the. GPO chromatogram
of copolymer 51-1,. FIG. 16 is the GPO

at least one of the first liguid and the second liquid

copolymer

contains the antifouling agent (C).

It is also preferred that the high-solid antifouling paint
composition be a high-solid 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),

the second liguid 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 liquid and the second liguid

contains the antifouling agent (C); and in this case, the second
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chromatogram cf copolymer 5-5. FIG.. 17
is the GPO chromatagram of copolymer
E-6. FIG. IS is the GPO chromabogram

ligquid prggeggpgycrgr?cragﬁZ'tEéGdar 90>i<§llthgero(§£g)ontaining
chromatogram of PEA in Reference

copolymerp%daéﬂ@ﬁo%?ﬁﬁ@q_BO% Et@e20ts ke total amount

of the ca@BQCHIOMAatagram.¢i copelymer Hi-1.
FIG. 21 is the GPO chromatogram of

FreCopbImet 02 FIGT 22718 tHfegP G ton te preferably
a highwsoﬂmm@gﬁam&f QQ@@AMM% ga%ﬁt B,Eré-([sition
_MODE FOR CARRYING OCT 72E |
PRt INVENTION* Hetelhattet, 1Hiore detafag™™ = ==

liquid, wexplanation will be G yen on the
high-solid antifouling paiAlt composition, o
" the anttauling 20 Coating i, the base 73
copolymermiaterial with a coating film" the

the Qgggyllqgulggsc%mm%%g%hé tgﬁ;pﬁtg dmifa(egl compound
forming an antifouling coating film, the
(B). antifouling method for a base material,

theQQQ&“@JM@E%MS@QJQJ_pQ(;K%ggingredient selected
(two-package or three-packageT

From e ASTEHtiRG, Iy paitoTonTHESition sepzting filn curing
rate modimamhaaﬁeaaua&:i&@gft@nthﬁrdness modifier, and

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

It is also preferred that the high-solid antifouling paint
composition be a high-solid three-package antifouling paint
composition obtained by mixing a first liguid, a second liquid,
and a third 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
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22 present invention. :Hioh-solid
Antifouling Paint Comccsitinj Inc
highusol id antifouling paint complisiti on
copolymerOfE Rresent iBvention CORLAINS @z), and does not
specific carboxyl group-corbaining
contain waEEnElymer (A theteifiaftér, also called
the "GOPOIYMEH (A)y): polyvalent matalonponent selected
compound (13) capable of reacting with .
Frome defoR CATBOXYIPgroGp OF tRE EOBIyhIE (AY, T crta
rate modi@nd ammante-feulingragent {@).antbmaytr, ana
... urther contains anotheringredient (), ;. .15,
SUCH 8% a defoaming agent and the fike ¥
the third agonecessary.s Firstly eachingredient willnd in this
case, thebseeceo)r(xBIqlln%gd _grg%lr(é:balrp(c):!gxlains the carboxyl
grouo-containing copolymer> The
group~con§pﬁge‘ff@cceaqybgyy| (@I)-Ojdpac@nefa_hqiﬁg 1 to 30% by weight
of the toQ{Q.LpQIl"Mmgro@hlés%qggxyﬂegpggé—gggtaining copolymer
invention has a structural unit derived
from an unsaturated carboxylic acid
TheMONEMeErfab.and A sHEuctal LRitd®) of the
‘ _derived from an other unsaturated , .
hlgh_SOlls&ﬁ%b%ﬁﬁﬁ%&ﬁbﬁﬁ%}?pfgzslon of the present invention
is preferé@poOlymerizable-withsthepunsaturatethrereraniy 100
carboxylic acid monomer (al) , and has a
g/L. . .
weight average molecular (weight of
The w00 10 6;:800assmeasurednwitlt GROarboxyl
group-con@aslrglgneg l‘é@?&t}gnreaft?g) Clasrgpe)%grlgb%glg, 300 to 5,500, and
monomerl), any 20 publicly-known
particulammraﬁaﬂaylbéogsfed?m/i@eaeﬁsi@:aj with GPC.
m CeMpound-having a carboxyl.croup (s). .
and a polymerizable double bond,
three—pacﬁf@mdmgfa%éﬁébggicca@dsém%of the present
inventionpoilymsg\r@f@ﬂed thatspeCiﬁca”yi
examples of _ha monobasic acid
the(ﬁéﬁbé&?b&ﬁﬁ%"éﬁﬁ)ﬁn?fﬂfﬂéor(rﬁﬁtﬁ)e carboxyl
group—conﬁ@i’y{h@gaﬁjﬁi}lymer a}fﬁaﬁgg{l\ﬂr&éﬁﬁyogt 25°C is 800
_ 2-hydrokyetoI (methz acrylate and an
mPa-s or lae(s:isdmg?lﬁlﬁa?ldoer’ aSlSJ%]Hla:.LSOD with a non-volatile content
2-(raeth)acryloylowyenhyl succinater
(meth) acrylovloxyethyl phthalate, 2-
(meth) actylayloxypropyi o hydrogen
tetrahydrophthalate, and

(A) .

to 350
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20 carbovyl group-containing copolyrner
(A) with a non-volatrig content of 50% by
weight. is 000 mPams or less, and

of 50 wt%pgnef:fezrca,tgbé @r\g’ao g]caa{gsssorgelaesslé.ég@grtgesolution with

viscosity at 25C of a solution containing
& non-volearhoXyr grouptcontaining eopolymely(A)other
ingredieWith angnsyolatile content of 70% by
weight is 20,000 plTas or less, and
thepreferably? 28 10000 ME LSO IBssf therontain 5 to

50% by we1\655395i@yeojtm%tﬁgiutigx@t\/\ggﬂi@ed from the unsaturated
‘non-volatile content of 50% by weight is
SRRy LGt tPBAY br orB2 iffefitls tofpy veiont of the
carboxyl difficultdta prepare-an ant( fauling oaint
The(:g)arpbtg()gslition that has a volatile organic i
compotnd’ content { IOEY 814t 5/8 or® Preferarty
a copolyrndy |essiand iszoaatabmpajnldithEpolymerization in a
solvent ugpntc!;fgurléggcgggéaCrg)erpipz2§llt<|)grl’n§’é/ieagol:g in an amount of
prepared, tends {0 have a poor
10 parts gptifouling perforimanéexr 100 rirorderdoioht of the
coral amd@ke:the viscrizi ty of the solution of the
carboxyl group-containing copolymer (A)
TheWitPe BRIV Contért BT BOB Kyt is preferably
a monocaﬂﬂ&iglhgmgmm&ﬁbﬂn g’@a%@@tmg@r§ya§l@ferably
to prepare 10 an coo:cable antifouling
meth) 2eyaifit €ohoosition with not more than 400
1t gH ef/OEC itistdesirable that the
thecarbngrlzlEL Jrou -gontlaining copolymer SA)
is produced USIRG & radical menener (ah be
(meth) acxgolymerization initiator in an amount of
thelong%rlgg’sQ uj\!\éi%ie%hci:oggomrpcir.eoploarlwseeﬁ:d( 692r)] %Ogt least one
parts by weight of the total amount of the
kind of mmomometscted fréxstifye yadicabnsisting of an alkyl
(meth) acrggl){g‘g%gé%ggpvgry;l%tggéQegp,ny’te}/@g(rxeagn a derivative
Publicly-known initiator, such as an aza
thereof, EohipoEtid-a peraxidecartdtie liketiyylanide and
a derivat@@e%degxml%&f)g&?y@grg.tcb.qmpound
include 2,2' -azobi sisobutyzonitrile, 2,2'
TheB70Bfs (Z-fetytBtityronitr3, ‘pgpe ragty @ compound
zobis (2,4-ciimethylvaleronitrile) and the
like. Examples of the peroxide include
benzoylperoxide, tert-butylperoxy
acetate, zertroutvlperoxy octoate,
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10 preferably Ito 50% by weight, more
preferably 10 to 40% by weight, and
particularly preferably 13 to 35% by
of a dlvay\el goht’tr hll?ethemcgntent of the S ru Efuzl;?:'lew‘erably at
unit derived from an Gther Unsaturated
least onewmmwm@p(ag)f;snpre#mty@ﬁsisting of
oxides, h%r%ggepy W%I%tsz rggg ﬂ'io%t% %pfbé tt)Qe divalent or
60% by weight, and particularly
trivalenthpatatably 83 to 65% by 1weight. <(E)
The%@Wﬂg&tnM@tﬁlsgqg}p%ﬂggt JTeQ@t one kind of metal
polyvalent metal compound (B) reacts
selected With tHE GarboXyrgroupof the Carbsgyl: germanium,
magnesiuQlOLR-CRANTINING, CGRO: YMBK(A), and
functions as a curlng agent. In the
e SACEn Detivetn tHE Carb Xyl grongperarty an oxide
of at lea@f)ﬂiﬁalﬂmg @Dp@lym&’n(ﬁn)eaﬂdsm@cted from the group
valent metal compound (A) , a metal
consistif Tt¥ crossJinking strl rug:ture f%r éﬁ%ﬁ%lecalcwm and
cobalt, an@@@r:@(p)l@ﬂ-ﬂpmﬁﬁeb@bﬁ@rm@cdom QObas activated
zinc wmtgrQHP*tWh!ﬁh iS Q‘ngygup &%Qe&a} d by
elimination of a hydrogen ion from the
Thed“&ﬂﬁo‘i(iﬂll@mﬁbféﬂﬁéi ea;rﬁ"owlp051tlon of the present
invent 1o/ JIQLRCONAINING COPOYMEE (), @A thE o1t o the
polyvalent metal ion aff- (x represents the
eo1yvaL e A1BiTey BT TSAl BISERER)(C® Par oy #eiant of the
carboxyl ﬁemﬁ—g@ﬁﬁ&aim &@@Q&/}QB between the
- %olyvalent metal compounfd (3) and the
“CarbosyI Eralim Eeraining COPSR/mar (A) e preseot
inventior((@ad?b@:)éyllgr@upaﬂﬂerﬂiél)asaﬂabent metal compound (B)
i a ratlgrjeocfognlzed for examgle bg the chan e .
in‘color of the Solition betore and affer 2ouF °F =
carboxyl tdrreuperaeiemﬂnmebabmmpound 3)is
Therpji. é/YIth thce ﬁSOIl tlonagggh:%m%QPQ%n oI the present
A ( In some cases, L the progress of
inventioq@ae{mb@amb‘é@@ﬂfﬁrme@%cbypound (cl) as the
antlfoullggqygg‘[mg th%r!BﬁB%@E%BMD@ cl) includes cuprous
copolymer (A) before and after mixing,
oxide-  that LS, by decrease in the absorption
band assignable to MPH stretching of
carboxyl group in 3,000 to 3,500 cril after
mixing, by decrease in the absorption
band assignable to 0-0 stretching of
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5 The antifouling agent (2) is preferably
at least one kind cr ¢gpper compound
(01) selected from the group consisting of
meGURrONS;QXide . copper thiocyanate, and. ., ...
copper pyri thi one, in view of antifouling
Lnvent longffgct ot acwitke range of Srgsnigms: fie antifouling
agent (cyOrder to reinforce the antifouling
performance of the copper compound (c]
Tt Y15 ¢ i preteifedto Uise t1east bAe king i ne paint
compositi&t Qﬁgawcp%HétQUL|ﬂgaﬁg@ﬂtc(ﬁgaﬁ@p@ganlc
it from the group consisting of zinc .
anti oullﬁ ?ﬁﬁ?&ﬁé?b%lmﬁégfﬁﬁﬁ E}ﬂ)a(ﬂegﬁé(l) . In this case,
cuprous oﬁﬂﬁhﬂiﬁ)ﬁpt be contained in a substantial amount as the
. .4-tsopropylpyridine-diphienymethylborari
antlfOUllégCaOgr%ﬁleg(X,) anaeﬁ?'Sfaﬁ substantial amount” means
“amount refjored 2:m-Ootylidnigathiazol in3<0€.ing agent.”
Preferredtgga%tgﬁgg Mtnqghg(%%i%OﬁlQ?go%?mggg&q (c3) include
(ch) In view of being heavy metal-free
at least caxﬁtﬁagleq—ﬂgmﬁqaqirﬂﬁgem@@ppe‘rhe group consisting
of a pyrlGQLmQOMQ%MGLQr%@Qn‘é@iql%%gpﬁg Iélcﬂt lex, and
of organic antifouling agent (c3) selecte
¢ Sretenlfni e Group consising of zie - 1t o
particulapyithione pyriding-trichenyborang anq
. complex, 20
pyEaine b l(’533‘?[(5%<f|‘r>1m(—§)-18ixpﬁénylmethylboran
4—isoprop@],paﬂdiihe—dipbenylmethylborane complex in combination,
or to useSZ-griI(C:hlogg-gi-n;oc%l—4-teochiazulin-3-one
. “In ﬁ1eoh‘|egﬁ-solid antifouling paint
4, 5-dichloonposition of-thetpresent.iavention,coft@ration.
._kind of antifouling agent may be used
e e e e g Ao tees Sef e prosen
inventionjgyyefeired that e plaratr83 kimdswofl (1) and an
organic aﬁlﬁtﬂ%%'{bc Q;ggpt§cp>e &S‘gxénag‘t§9_§ﬁlﬂ% agent (C).
comblnation. The preferred specific
Exanples EGHTTPRAEHS THChidesfolfowiings incuq@)preteraply,
at least @&QM@M@@&EZIM&XGHW%%@FQOW consisting
pyridine-friphenyhoorane complex Of

of @ ey SR rEBEYIYidite S8 Rety T FiethyIBoiER e and
e complex; (i) a combihation of zinc
pyrithione and 4,5-dichloro 2
nucchyl-4-isothiazolin-2-one; a
combination of a copper compound (c1)
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copolymer (A) and the polyvalent metal
compound (B) is alseo;
promotedbymoisturein surroundings
4,5- dlchlgimgmmwh@rgébﬁg&@yﬂ'gJllme and, particularly
applied (that is, moisture in the air or the
preferablﬁké} Né%?fﬁ&é?soé(ﬁﬂwgq?ﬂéﬁ%ﬁﬁﬁwmm the group
consisti n@leﬂ(i%gp!ﬂ t@ﬁ%@ﬁlﬁh §9A@@9;1%<91e,
palnt composition of the :present
HtigH, ti8°dedikable that water (na) is
4~isopropbﬂ:ﬂﬁﬂdd&m@mHmr@i&%JQ&@%@@yand
. dlchlorolght and prefer%tlnly 0.02 to act by
ght, i 100% By Weight of the -
In mghm-mhsloamlf@mhnglpamtpeﬂmpﬁsw@ﬂo;fn of the
bresent the present |nvent|9n (eaxcmdln solventth ,
(E) destribed later), considering phomoti = °* "¢
pyrithionpnareffect orthe we@ctmmneazwinnmﬁxmg antifouling
agent ( th%olpg£§$egt§u;g:r%pgxp per;%e?‘rn;g/rlthlone or zinc
water resistance of the coatlng film, and
pyrithlonﬁqérﬁzklé 55?&]‘2%%6@?636@1%4 isothiazolin-3-one are
preferabl@E@&p'ﬁrp@&ammglgtpmpound Examples
of the acetoacetyl group-containing
In tlbnﬁlﬁ)%}z/sm(}’dOéaléléﬁtélty}ad%atﬁﬁecompOSLtlon of the
present ua;(éetﬁ)acetcykememeth@Grylaia@H@lhﬁ antifouling
agent C3 |II§§6 \/\J!Deerl!’atple acedt aCEt%
group-containing compound (d2y i
agent (C) .plerdet:rthe Jugh-solichantifouing paints) inciude
at least Ongrpp%SIEIC)CrO]mOLIEQS Srér_‘.eeggenC} L@c\almegltllgnrotpeconsw Stll’lg
acetoacetyl group containing comp8 nd
°of a pyri{g2pworksoasia ehellfaltmgoagielnbctoabhecomplex, and
4,5—dichl<p:g|—>évgl%gg(ym§t§i&q 3('3)1 for example, at
Consequently, V|sc05|ty of the ant.lfoc)ing
Least one hHIAPECIPIPOSIiONT isToWered drrderapidonsisting of
copper pyPRHOGEESS QHD%J@LQQFQQ b%\@/ﬁ@ﬁ‘em% henylborane
carboxYI coup-containing copolymer (A)

COmPLEE: AT TRE PO AIEITE Bt COMPOBATE (D forplex, and
4,5- dlcb1<Wl§l4@thl$>&@usﬁdJAthEBQngsCHn\é/at% (QDS case, the
ifoul IS suppressed As a result, the pot life of
e EontiAg a%5aint Aot HiéﬁthHtéﬂﬁépﬁfé%rﬁCoppef compound
invention can be extended. Considering
the effect of extending pot life a:xi proper
adjustment of the drying ability 20 of the
coating film, the acetoa eery' group

pyridine-

e antifoulin
°10 g
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40 synthetic silica fine powder,
polyethylene oxide wax, and the like.
Preferred are poi yerni de wax,
in a sub&gl}g?;pyig&%th!aqg %a)s(ngng gysee,xk%gdoegganic
pigment such as syntherics.i 13%a fine
antifouliﬁ@\,@@%}t’ Ec)‘@arﬁlmégeéﬁJ@@Mmelpeialyrithione, it is
preferrecpquggtéiimwgtgpé§p,aﬁi& (B[/-]réll'giqg:gpi"phenylborane
and 'Di spa rlor 5 A630-20X"
compies (riantifiCRIred by KuSHHON Theftiestss comsies in
combinatil@td-a)mcilé\l.sﬁ-ra??s% Iéf@i@éﬂ-’t@@%%@n@)@yrithione and
4 -1 JIch Oil Chemical s Co., Ltd.), and others.

OmI e P RE higeSolid afitdhtiig paintne 1 combination.
Here, th«CORNpOSitianofthe present NYentoRquired for
S preferabl coptains the anti-sag-53nd
Tnettenragent (asy from the viswpaint of that

Thepragipitatiomofisolventdnsolufies10ion of the present
inventior!nnglg/egl,!?g)tgrtgpm‘?aelrpggvleeg!‘éed ng'r](dir}c}i-leof additive (D)
strength of coating lihn and the
selected Anti Sy g@ingPpropertyorrEoatirgeéan be acetoacetyl
group—cor@gj.lr!%gioupﬁggggﬁblgghﬂt:(gm?silane compound or a
anti-sagging agent WO 3s3 contained in
Servatl AT EATOUNt Of 0.01°16°30% by weighit; ‘aftping acent
@s), a feeterably Q4kito 0%y Weidlte3t, (a7) except the
100% by weight of the high-solid
p"ly"ale“fs“éeﬁﬁfoﬁ‘ff“ﬁ’éuﬁ%irﬁ%boﬁnﬁ%ﬁﬁ@ﬁg&ﬁhe{dg)' and 2
dehydratippesent i.nwertion (excluding solvent (2)
Preqegr%gbggml_later t§d6) PIaStiCtTQAle includ 1
plasticizer (d6) incllided TOPCrégy| ne des ot teast
one kind phospiate),:2¢ e chlorinatedparaffin;onsisting of a
coal-bas Orl s\élrpy; ee;[ J%Ebnerré’s?rz&la_ «lrk ! I;:legglarllate\’fin ether
e egngthé li e@;}mong the’m?a 1E(%/Fﬂ%))rinatécf yieth
(co) polyrPyraffirmantkardiatkyb Phthatatecareer, and a
monocarbogg%ggrélé%g'cI&%%gdmeg%gm%?£§u a@XJQieght of 3,000
used alone or in combination of two or
°or less. more. The high--solid antifouling paint
Pre@@@&pgﬂigg}lgi Ukezﬂlée;s?a@hcl@é@n@@)n include a
~ preferably contains the plasticizer (d5)
chiorina b P thée vieW G6INt of e codtingy fifh p1estictzer.
(antifouling coating,1m) formed from the
antifouling pain:, composition exibits
improved crack resistance. The
chlorinated paraffin (chi oroparaf fin) may
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20 invention preferably contains the
dehydrating agent (dB) from
the-viewpoint of that the antifouling
Pre?&%‘@g;ﬁm@i The.pr esSentinvention. (o7 incivae
attains improved physical properties and
tale.  adhesion to a base material. Desirably,
prethe debydrating,agent (d9) is.containgd if.ciuge ac
an Lie amount of 0.01 to 10% by weight,
least one éﬁal ﬁ?éﬁéfémsﬂ@eittﬁeggﬁtbglm?éht IAFFP consisting
of iron ox-[@eo%db)ﬁWﬁlm‘i@i,tl}ellﬂ&ga‘ﬁﬁldgl@nt and an organic
fouling paint composition of the nreent
invention (excluding solvent (5) described
Thelater) sold B} iSolventpaint Asptherselventne present
ventio (E) tfhan can be contatSred itn thek, 4 of solvent (=
"high-solid antifouling paint composition of =" ¥/
selected therpresentyAnventsnan, conventionalylene,
trimethylggnelggéy-lé&()agm,S%lJy.o%ra]rtlglv,\lil;)hl’téang\iigeethylene glycol
variety of boiling point may he used.
monobutylpaiamplastof the suhent{Eyincinded@ylene glycol
monometny@lt@liRhatic solvent such as plarpene and
the Ib. an aromatic solvent such as
TretBleHe, BAetie and the ke, ah JIRoRoliE et on is
characterSOdVERLSHER as: isopERRy] alcoholh Byl gh-so11a
i l,alcoh.ol, Lsohutyl alcohol and the like; an
antroulad B SoIVEt Such ds ethyl acetate, butyl
tTheacetate ancktheilike; adketone selventne present
invention,SiLéCI‘k]maafg rnegy-zlg!i ?rghtxl lée!:l%ré%' frnceetgylcl':!'eSb sematerial
iSO outyiC etone, metahyﬁ amﬁ ketone an o
is coated thighlikeszairethien orether-estersolyentve high-solid
ane 70u1:84CH 38 ethylene glycol monomethyl
ether, ethylene glycol monoCutyl ether,
Thepropylehergles! monomethyletherssapnd nvention is
characte&EQ@XL%@QJXQ%L@Q&O@meda%m%rterial contacting
acetate, and the like. Preferred solvents
with seawﬁem%f*?lséﬁ@t’e:{_bnféﬁm’dgﬁﬂlﬁrémﬂérwefilm formed
by curingZngIyggleml@mti@yggitn_ercoxﬂgggion. Preferred
soivents may he used alone or in
examples 86%&%1%&6?%&\}610’}%% an unﬁkﬁéater structure,
high-solid antUfouling paint composition
of the present invention has a low
viscosity even with a low solvent content
It is desirable that the high-solid

pigment.
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15As generally known, a "multi-package
antifcuiing paint" is ag antifouling paint
that is used after a plurality of liquids are
an ouss1alNXEALIUSLEIOrE coating. Similarly, 8.0y gear.
"two-compartment antifouling paint” is an
The gptifopiFringy paitit thvaeisusedrafter twgace of a base
material JEQ&#Q%%&@%@QM& p@t@[&@a@@@ggg@by comprising:
and a "three-package 20 antifouling
cogaeTis @R Entitot irig pamt thatissee material
with the a@:ﬂ@ﬁll@flegohmJéQ§1a£@1m@(§QﬁH%t)rQ%m@on, followed
~ coating. _The high-solid antifouling
by curlngptgm{lb%ﬁfﬁg)édaﬁ%ﬁodﬁtﬂé E)aré"%efﬁmp051tlon to form
a coatinginvention is preferably a hioh-sol id
. emnqclyf %cka%ethsuch as a two ackalgefotrh
ree-package, antifouling paint. o of the present
inventioncmm@smowmfehi swhieh:cemprises the
coa!?rl*x%()\évmg fIrSt and S%%Ond “t%u'ds agd base material
optlonally further- comprlses a third liquid
with the albvd W@ﬁﬁé%@huﬁ%mﬁpmka@en followed
by curmg%@fgﬁmgﬁﬁ&ng&qgégﬁg%@ﬂfc tbghposition to form
present invention is excellent in stcrace
an antifoutipilify2aiid tHe™s artifGuilipl Coatitg fiflm™he Pase
material QQ&&HEQJ[QH&MH&GMQ&UQD ﬂa&aélde board of a
excellent and persistent antifouling
shipe = flerlfo?rﬁ%ltncéné)ndfé‘xéé%ﬁf?ﬁechamcal
The Strength i < kirsti ligpticky <l OFhesfirstdlgeid set of the
present 1rcl:x9err]£:alcpns ltpe Caarrakgoe)yllz ro )Ec%?nnta;grtlng
copo ymer a solve
a ffmthero@@mtacpmpmelamtﬁwlmq@g@rﬁ%Qpntaininq
copolymerthg qxdltl\ée (E)étaw’: dtm?}!;]?rs it dertxbgdfltrrsc:[m an
|qU|d can be prepared by mixing the
unsaturat@@@gﬁ%;@mumchammfg e@p@[yimeftructural unit
serivea tiA)ANLhe otheringredients requited, IS .,
in a usual manner. <Second Liquid> The
copolymersEEond igUitt eoTitairs tAepotyvaient (Byrorer (al),
and has a%@g@tSQJz\@Q}e %Bgam@é/rfugﬂa% Q@rﬂt,ad& to 6,000 as
the antifouling agent 20 (C), the additive
measured 16y &t -others. In a high-solid
two-package antifouling paint
composition, at least one of the first liquid
and the second liquid contains the
antifoulinag agent (C). The second liquid



10

15

20

The base mere ..ci ,,H.1- a coating film of
the present 10 invention is characterized
in that the surface of the base material is
- SGoated with %rsewmg]f"m formed by ., a
curing the above high-solid antifouling =~
capable opgimtcompaositione Theatifouling Sase carboxyl
group-corMaterial.relating to,the present ention is
characterized in that the surface of the
oPhzise rhateridle1 5-thet contaots with
at le%%@%tgf Q{efggnggé@rll%ﬁ%at&g %IIQ écond liguid,
coating film formed by curing the above
=nd e SHigRISERd ARttty pEift compasitiorfouting agent
(C). Thelﬂomeraa{hfg&wmg@b’a%mtamai Qf)me)f solution.
- ftcesent invention, the base material,
*WRICHWis 4% BH5ES8, 18 Praferablgraty >t of e
present i@f20:anatersirdetere;an-puiside: board
of a shi flshm net and A. flshlng gear
B §LiPe metho l?gr forming a doating™" =2
CODO1.\/merfll<rf‘|&1 ana %Ffacet@:ﬁcatbaseumateﬁalv@ff then an
unsaturatggecsa%gg In]\.llecn£ go%@r?’errac;telnzed bystructural unit
comprising coatlng or |mpregnat|ng the
cderived fgpitfard i thesbase atateriat withithere52a2)
copolymerbiggﬁ'@@“gd @mluwgﬂgap@Qta.r&%m99§mggbnomer (al),
followed by curing the compnsition to
and has afaﬁaﬁ]ihéﬂteég%@oﬁﬁﬁjlar werphé of 1,000 to 6,000 as
neasured aftifaraingdmnerhod for a base material of
the (Present invention is characterized by
* S EoMbriSing C8&ling S IrRYreGhaEthig S thgmeound (B
capable osuidace of thenbasecmaterialwith the the carboxyl
group- conhlﬁrbl r§0|ld antlfoullng paint composition,
followed Tf)y it rlng j the composition to
theforid dn-antifoulingecoatingdilmid secodf 1iquid
containiniN€,PIESENE iNVENtioN, the base material
to which the antlfoullng method is applied
The gt preferabi v any of amundevaterint may be the one
wherein l1Ostructure, an outside board of a ship, a
fishing net, and a fishing gear.
the Explainiftth dataitshhén tiethigh-solig-containing
antifouling paint comosition of the
present invention is aptl etrl on the
surfaces of various formed bodies
including underwater structures such as
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[nigh-solid Multi-package Antifouling
Faint Set] The high-solid
multi-package antifouling paint set of the
copo merp Sgnt Qgsellil](t)ltog()ltl]as a fIrSt Ocor\]fg Ienerme a compoun
pony késepirﬁdgéthe first quﬁ?&?vtvﬁéahlcyon%ta?rt\s Fal compound
(8), and the carboxyl group-containing copolymer
the(éé)c%%@qg§§%%@imr%géec@&boxyl roup~containing
asecondcontainerkeepingthesecondliquid
copolymer, WhP@H %fah‘ﬁaﬂﬁétﬁﬁﬂ%i@ﬁﬁ?@tﬁ) , and does not
contain «&OMMPQUNd (3) as AN essential ingredient,
and optionally a third container keeping

et Rhifa g tidS TRE lielids ‘each Keptatyt et of the

present i€RGR:CONaIRES At leasithe 20:first liquid
and the second liquid, are separately .

* “sidred Bt tral€poiad anti st beforecontaining
copolymerUSe. thatB}éﬂﬁin@ﬁ\h&m@h%ﬁ@Hdierived from an
unsaturatrergiuIgzggzgklaigezﬁggtlfgglweg pa{r)lt Snedt’a structural unit

hig “solid two-package anilafouﬁng paint
derived fget, @r htigd;psgﬂ:i;gturated compound monomer (a2)
Copolymertiqré%§e_ 97@19!( g%eﬁgyggyi%%g%gygto§ﬁ?coéfcgqemonomer (al),
present invention, that 56 is, by ixfng the
and has aflrgtqi&ufd?fh@g@éeﬁda}mwﬁi’gla‘ndf 1,000 to 6,000 as
neasurea QPoOR&lly the other component (s) in an
arbitrary sequence, and appi yi.nq the

? SHiTRtUTEtE A desited hasE MEdertgp et compound (B)

capable oth@ﬁ@cearngbﬂtf@rm@dﬁﬁc&g/\iif@iﬂ‘i@gof the carboxyl
coating film with e)daellAdat antifouling
groRPTeon S ormanice s excelent persistence

a tthereofrand-excelent mechanieal kind of ingredient
selected Eggggggfovgitﬂﬂreadlélr%ed evq\s/icl‘&qg]en%tcﬁlfier a coatin

urden and reduced ‘effects on himan = e
film curipppdies rEXAMP ESa tidfthespresent-dness modifier,
- 1d0vention will be described in more.detall .,
with reference to Examples below, but in
and the sghp@ldiieléonstrirettthattine preseritng agent (C).
Tne'@YSQQQH&%‘&@M@%MI@%&JB%S&mt may be the
Examples. <Evaluation of Properties of
one whersEppolymer (A): The properties of
a copolimer (A) and a copolymer (A) 15
solution were evaluated as follows: (1)
GPO and 73 CPC and TR were
measured under the toll owina
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20 Immediately after and at a given time
after the first liquid and the second
liquidweremixed, the viscosity of the
cnoB0UGElING PRAINL COMPASIUON (KL VAINE o0y
at 25C) was measured with a stormer
copolymergplisEerfetero 5 EE Test for Statioharys! compound
3y, ana Antifoclinc Performance of Antifouling
Coating Film A sandblasted steel plate
“PEASHNNG 106°%3002 MifnWaS TodtEe-containing
copolyme WK 20 e:p@ga&ﬁa&&@ ngzr&hplaﬁim% and does not
(product name, Eplcon Zinc-rj oh Primer
contain VgI5T g ﬁusféb&mtdaﬁyaé‘??ﬂaoku Marine
Paints, Ltd., having a zinc powder
content of 80% b)é Welght in the paint), an
epoxy-b M roduct
Thepginte s Bannoh 500; manufactuned Byon relating to
the preserg cr)xl’élijoMagn§o|\fl Qgrll_tagu’c)f aﬂng coablnq filmthat
another epoxy- ‘based anticorrosive paint
exhibits éﬁméwmoga‘rmghr%@wce and excellent
persisten@%QEQQELAE%%?s\’eQJ%@%K%M@i@%??@?é%gth as well
Ltd.) in 80 arn, 150 pm , and:00 pm as
a° suPPregietRICKATES ! respettivety itf thfs bdepman podies.
In %(ﬁ.mnn@{e@fnll@@@ithﬂg %E}Aéj@y_lﬁh@tthe present
is, 1st day prlmer 2nd day:
Lavention S oSG PAINE néna(?@rfd’udéﬁf:’ Anothidrnee and
excellentapiiCOrrESI¥Epainty, aAftersthate annt nechanical
antifouling paint composition was
applied, in a 15 dry thickness of 150 Lm,

By teethresurfaceafthercoating fimcformedng a coating
£ilm on afsruor athe§e %QOXX bearslgg blngr?tr;? %.S tocoatlng film
prepare a test plate. From a ratft for
with exce%ﬂ@sﬁﬁgtﬂéa{@dgo}ffs{ﬁ@rmast giqvmya]mar51stence of
antlfoull@%g M%@Q@Qm&@?&e%r@%@ﬂ%cal strength can be
immersed into the seawater at a depth of

formed. 1 m, After the test plate was allowed to

ThesxaﬂC%JerlgégJﬂgthm @@s@rgﬁc&fimeof the present
test plate to which aquatic

lm’e“mnrﬁéér%r%ﬁg%n‘ﬁmé%u%%aaéuﬁﬁar‘ff‘aéfea base material,
serpula and the like were attached was
evaluated, the evaluation was made on
the following criteria: 5 points:
macroorganisms-attached area is 0%:

strength.
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4. Poor <Production of Copolymer (A)>
Production Example,] 15(Production of
Carboxyl group-containing Copolymer

S-L Solutron% A react|on vessel
includind, k ex structure, an outside
qurcmeé with a stlrrer a condenser

board of {hetmometerptwoe dreppingrapparattises; Like, over
a long pemootrogen gas inlet tube, a heatjng
jacket, and a cooling jacket was charged
By ywithy 351 26c6f kylerecand 825 gfofling paint set
(cne nighRLOPMene glycol monomethyl 8&@9{ 88 or the
, solvent, and the solvent was stirred with
niah-solifeitifg 7O thie TefhiRigrEemiperatitess the present

invention(a@gpqutgyl@agngeg @&'@@9%se material with a
atmosphere. While the solvent was kept.

mixture pa?ﬁ’dé‘?dréﬂﬂ%‘lﬁéfé“m%ﬁh@tﬂtaﬁé%%?yse”nd liquid
and optlcdﬁ@ﬂpeﬁia GM&I’chbrﬁp@tmO@Qmer{eS@MH@me formed an
i foul contarnrng 1519 of meth | 63 L
e o e fitachlate. 30°g" ht ACRfie e gt fouting
performargh gu@fe@ctléMeacrye'Ehter;ane Ingref2:dhgh excellent
mechanlca{ streonn%hdggpnpaqg apsparatusgssequg: rstmegtal burden
of txburarllseroxy 2- ennylnexanoate rom
and effecqireptherdroppitry apparatus. After Lost,
the mixture was stirred 5 for additional 1
hr at this ref qumg temperature and then
'.\-.»7.-. I Pz fa
FzGwasladaedzmgeecumescea\terxflJaewttrla s-1.
stirring was continued. after the mixture
FI9vds further Stired 1oF SOPRTiN 688 6T 2
ricthe selventrecpvered by:elevatingthesr s-3.
FIGtemperature and the concentrate was .
coaled 16 obtains 1607 g°100f 8'varrish™” °*
m(copalymerf@sﬂameewtrm):t of copbli@ner s-5.
re§|due after heatrngm( sidua] content
after the soIIutlon was arleé a)t 1Cf§%lénteor
F1c] frip arthermostatyofthe-obtainedymer s-7.
FIGY ogqlsyn')rgr 1(}§2 ]é)ctsr%lryté artwafst?z% §§ pé/ference
weight. The vrscosrty at 2555. was 5,840
ProductiqmPgrgr Fhe weight average molecular
weihs_ (Mw) measured with GPO of
coraolymer (Sel) was 1,920. The raw
materials and properties of copolymer
(S-1) are shown in Table 2. Production

S-6.



10

15

20

The raw material..s and properties of
PEA descrlbed above are 10 shown in
Table 2 Comparative Production
Example I_(Production of Copolymer
e R rhcian ssoash B ippe i 4
FIG stifrers arcofiderseria e thermometer: H-2.
rrcIWQ dropping apparatuses, 8 Nitrggen.gas, ;.
inlet tube, a heating jacket, and a cooling
F1Gjacketwas eharged with'52.5° 6fseyhane 51
FIG a@g 52519 @J@EQRMJ%%&WQ@' copolymer 5-2.
monomethyl ether as solvent, arid the
FICsolverit Wwas Stirfed witt? Fidafing ¥ thee: 5>
rrcfefluxinglemperatiie: araund. 420G er s-4.
while nitrogen gas was supplied, 20
FTEWHIIE T8 sEVert WS Kept &f theo e 57>
ricrefluxing-emperatuie; aese werepolyner s-6.
simultaneously dropped, overofra,
monomer soltion conta ing 15 gpo%y '
riemethyd methaorylates 36-grof imenhacrylierence
oro ductioé‘cégam%ﬁ g of ethyl Elorate, and 1 g of
2,4-dIphony1-4-meth.y1-1-pentene from
FIGorié droppirtgapparatirsest ahd® ¢ ofer -1
rrct-Butylperoxy 2:ethylhexansate from.the; -
other dropping apparatus. After that the
FIemiiure Was Stirred for aadittonat™t Hrgt "
this reflux/rag temperature, and. then 0.3
g of thutfperody 2 etyinesancate was,
aé@ed%ree%me&evefy—i*hrwh#eﬁ
HersSii¥ing-was-cantinuede hen3:mixture wasven on the
nign-sersfHrihEr Stired for 30 min and then cooled,
2ot e residue’after héating (residual B
coating fgontent after thre solutientwas-chiedsatilm, the
antifouligl'zéeca:sefcr)ngg'ep{aiﬂ %htela’]rengmlco)§tzaotr)fg£ntlpr% an antifouling
obtained copolymer (H-1) solution was
coating fg@_Oﬁ}@eWWé@gmpqmmgégsi‘tyaaqezg@erial, and the
high~soli‘é’§1§l§l%£gﬁ%§' IO@-}}%@’{QQ& %yegﬁgg—package)
molecular 10 weight (Mx) measured with
antifoul PG COFVISTET (F-1) WaE 6760 The'atsd to the
raw materials and properties of
copolymer- (H-1) are shown in Table 3.
Comparative Production Example 2
I'a)(Production of Copolymer (H-2))

FIG
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Ih that the first lieu3d and its amount, to
mix with the second Jiquid were changed
as shou-, in Tables E. and 2. The
Qropertles of the antifouling, paint
compositions and the coatlng films
sofarimadtfrom the conypasitionswwere
Theg\.{g‘rl)ugg§% Qyt h?u?@)%\éealmteggr?déulgn of the present
raw materials and properties of the 20
inventionceasitions e éleoating filnyscarecontaining
copolymersmwnl;@el-@aglc%§,55@99 Zal%mlgl@mer (A)7), a
A first Liquid was prepared by
polyvalerfinggeriBBtishy Mixiige225partehyre with the
carboxyl we&ghtf QE&Q@&@Q@;}(WGVa@ a%)a%@lug@rlng agent (C),
and 2 oarts by 71 weight of '
and may fuéigueetyi:éeé?bﬁseawﬁﬂeé Jdvi%ﬁegf.ent such as a defoaming
agent andSegondkHomidewas:prepared in a smi liar
E1lr£r%zlamner to hxample 1 except th%t thed
gifécfents Hhd amouints in the” "
<(B) Carbl&lerv changed agshown>in Table 5
The spg§efﬂ:rscta%nd mOnd “%L“qs Vvlengecggo ymern used
hommgeneousfywnh a diaper to obtain
in the praﬁa%ﬂf@mrﬁgrplaqpltacemmﬂﬂéngnlt derived from an
unsaturatI@%angpﬁqLe§cQ£ m&@yﬂ?&&lingnggirgtructural unit
o composition end the coating fiMm formed
derived Hdhtthe Ronposition Wererevrarataeerpy (=2
copolymermebaboi/@x m@m@ﬁi@g-ﬁ@drai/ﬂﬁg]@t@ga@d monomer (al),
and Propertles of the 10 composition and
=nd 2SS cgating M Are Show in“Taible %, 1000 to 6,000 as
neasured Eu:am;pte 6, Examples 8 to 29, and
N tE)éaﬂQEles 33 to_ 41 Antlfoullng pamt
composmons Were nryeparedln & Similar
publicly~mamne«prfpn5xa«mpde bsexceptthatithe is a compound

£ed|§nts and their amounts 15 blen L(%qe bond,

present

1), any

having a c g fzab

in each of the flrst |IC|UI(§3 ana the secon
includindigquiebwrerecchanged asrshowniinaFables
Spegj f@ c?irig, lgxample sTor}etggozpc%rotlg§igf atpj%

antifouling paint compositions art coating

(monocarbfifpig fotmed fréhi‘the compositions were
luated by the above methods. The raw
materials and properties of the
20compositions and coating films are
shown in Tables g, 8, and 15.



52.5 1)16 wceiott Pal odde.d by
drop-ping YetPyt rerhacrviate :16 57
fraction i extracted Y,etnacry 55 avid 37
(me%:lhc): A%rylic acid 70 tram Ethyl_
acryiave 53°31 | cupolyrrr
a réﬁdb{@ﬂobmydydp4ﬁhiew#%ﬂekﬁnahteKméﬁh)acrylate and an
. '315,-f(XV. 26-prhythenancabe ' i .
e e Rogidue St hoauaide) T
2- (meth) aBQLEIT=yEOL2! VisCosityerd-si25 ey loxypropyl

5 hydrogen @eZ@QQ&%@QQ ;tg’jggd 1;—’ %\%Qh:l‘;‘cg‘yl oyloxypropyl

hydrogen hexahydrophthalate; and

a monoester derived from a dibasic acid anhydride, such as
monomethyl itaconate, monoethyl citraconate, and

monoisopropyl maleate;

10 and others.

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

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

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 (meth)acrylate, and a
hydrogenpolyoxyalkylene (meth)acrylate); styrene and styrene

derivatives; a vinyl ester such as vinyl acetate and vinyl
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Valuered with OPC(M,..0  Note:he ifliv
of arcj.c...as is cg Table 4. Summary of
Raw Materials Code in Table S product

propionatle\!'a_'mgtg)lgpgylyla%ri]éjefaé%tyré?e&iéalgla\;eess %H’e]e\rlleof; and
silicate Colmar Co.,Lt" Dispsr20X ms
(meth) acrg30igased antiosagging cc cot Mmumoro

e GROMMEMS,.og,, . Copper 3cmithione Al .1
Ld Copper Olin Corp 4 AcetyiaceLone

group-conphadiGRerDeRE Chemical fdustiiesetdrarly 1,300

to 5,500, (atona) 1:tleyl ethey,8451 Feapom ltd « i cuiariy
Rosin Orake Aeishin Chemical 030008

preferably 1,500 to 2,500, as measured with GPC in terms of
polystyrene. When the weight average molecular weight of the
carboxyl group-containing copolymer (A) is within the above range,
an environmentally friendly and excellent antifouling paint
having a reduced amount of organic solvent can be obtained.

The conditions for GPC measurement are as follows:

Apparatus: HLC-8120GPC manufactured by Tosoh Corp.,

Column: Super H2000+H4000, 6 mm I. D., 15 cm,
manufactured by Tosoh Corp.,

Eluent: THF,

Flow rate: 0.500 mL/min,

Detector: IR, and

Column oven temperature: 40°C.

Desirably, the viscosity at 25°C of a solution containing
carboxyl group-~containing copolymer (A) with a non-volatile
content of 50% by weight is 800 mPa-s or less, and preferably 600
mPa-s or less; and the viscosity at 25°C of a solution containing
carboxyl group-containing copolymer (A) with a non~volatile

content of 70% by weight is 20,000 mPa-s or less, and preferably
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onccarnoxylm. geldMgr/pours' AD-5in
OF-h-TrOldl ,93414 Mmnocarbcxylms
mdd obtained from alloccimene and
orhaqr>M|e aC|d Yds Mare Chemlgall i
&c. PIL Tepyte pmenai(solit)yrsubare =" " @
non-volatCheeicadrCoLCchotT=O0kboMrien@o mra-s or more, it
tends to kg%mplcxgwgcgeprceggrylgnal QO qulg Paint composition
semi-guild/ Versetic suoid' Shell
that has CHadiéatsoVersatienbOrTeyopardyfsor 400 /L or
less and 1@92&%@@?@@%@Jk@I&%an?QJ&t composition, even
Ichice'ngtdon deonme:50// PK Boron
if preparﬁgﬂ:Ma?ﬁé_ﬁﬁﬁﬁaﬁﬂmépéMBling performance.
In QHa@fUmDGHHQQWQhé3€E é;gity of the solution of the
M1-24-Tsvpropodpyridine-IC Chemical
SR AU ie: Hirtheryimiirtydosang JdChinetasi1e
content of:ﬂ]’%pbﬂ@ﬁ;leSdIﬂ&@@ﬂﬁ}ri@OKOO'mEgS @ to prepare
211mdm,loro-2-n-dery.-4-Rohm and
o coatabll-'{aacnéC %ﬁfﬁgﬁy |ssﬁ1m§zofnl?cnoh§@ jlre Than 400
9/L of voQGiCupronarexide;0: 60)Furukawa group-containing
copolymerqg Jlu_stgro ucodlth HO Zlngcasyl!)fé ?merlzatlon initiator
Sachtleben Chemie Curd lgergany)
in an anopNaR, tHobs Red Orgartic redovisimiebd & ri00 parts oy

weight ofDﬁe total amount of the monomers.

10,000 mPa

As the radical polymerization initiator, a conventional
publicly-known initiator, such as an azo compound, a peroxide and
the like, may be used. Examples of the azo compound include
2,2"~azobisisobutyronitrile,

2,2’ -azobis(2-methylbutyronitrile),
2,2"-azobis {2, 4~dimethylvaleronitrile) and the like. Examples
of the peroxide include benzoylperoxide, tert-butylperoxy
acetate, tert-butylperoxy octoate, cumene hydroperoxide,
tert-butyl peroxide, tert-butylperoxy benzoate,

tert-butylperoxy 2-ethylhexanocate, tert-butylperoxy isopropyl
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Iron oxide red Ninpoh Dense:Ls Ibscpc

Co., kr. R Tivaniue, gxideSake,denhcal

Industries TemLtd. 21 ¢ oxide MIS
carbonate??!ﬁ’rlgl!?_l!‘x_’lca]lﬂﬁl?yrlogeel%gi%eo,dlﬁetgs'u g’agée(]ﬁoztgssium salt

derut Zic Zind oxideMerge
or ammonipgriéte Hekoswi Teeh cc.,Ltd. 23 flared

The 2»%}/3/!1”80'199@!gg‘a\%@%'q%%@w@& may be added to a

parcacieThe HOni.? Chemise: Cvlizh
reaction &jfgslcosamismesmaticarnetintgseni Zific i @ mononer
mixture oﬁ@J}baqg@J@yaf@gII@l% JOI(;EE[E@LQLL’Q on production. If

magnesiumh,ki. Notdm Cu. silicate) 23
necessarysdﬁgiéﬁji%cp?]@pggvéjr@q initiator may be used as
a solutic@XdenLainnate Chemicals,:td. o.ntaped_

Canton 33 Organic be-.tor-IreElemenrig

plc r,ail208 6 as synthetic silica ace
Method foD&ﬂﬁﬁdm@a&@ho@(}arEdﬂuﬁaqui%Copolymer (A)

curer g}/pone TuriiakeCc.,Ltd. '76 so et
The _i;?.lreb_ox 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 solvent for paint include an
aliphatic solvent such as turpene; an aromatic solvent such as
tcoluene and xylene; an alcoholic solvent such as isopropyl alcohol,
n-butyl alcohol, and isobutyl alcohol; an ester solvent such as
ethyl acetate and butyl acetate; a ketone solvent such as methyl
ethyl ketone, methyl isobutyl ketone, and methyl amyl ketone; an
ether or ether-ester solvent such as ethylene glycol monomethyl

ether, ethylene glycol monobutyl ether, propylene glycol
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monomethyI €ther, and prop col monomethyl ether acetate;
0,-2  “of 01-3solution ~ "Tcooler: T

and other€.-41sol-st or Corol veeril-1 Is onutn on
Theggté%l}.qgi(%%(%é@Jbé@l.'s%@‘%%one or in combination of two

or more. These solvents may be used in an arbitrary ratio with
respect to the monomer mixture, and may be added during or after
reaction as appropriate. In order to obtain the carboxyl

group~-containing copolymer (A) having a lower molecular weight,
polymerization is carried out in a large amount of solvent, and
after that unnecessary solvent may be distilled off as necessary.

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

For the reaction, one may use a publicly-known molecular
weight modifier including a chain-transferring agent such as an
alkylmercaptan, a polymerization modifier such as
o-methylstyrene and o-methylstyrene dimmer
(2,4~diphenyl-4-methyl-1l-pentene) and the like, as necessary.

The reaction temperature is preferably 50°C to 250°C, and
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more preferably 80°C to 200°C.

The reaction may be carried out at a high temperature under
positive pressure so as to obtain the carboxyl group-containing
copolymer (A) with a lower molecular weight.

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
copolymer (A) (100% by weight), the content of the structural unit
derived from the unsaturated carboxylic acid monomer (al) is
preferably 5 to 50% by weight, more preferably 10 to 40% by weight,
and particularly preferably 15 to 35% by weight; while the content
of the structural unit derived from an other unsaturated compound
monomer (a2) is preferably 95 to 50% by weight, more preferably
90 to 60% by weight, and particularly preferably 85 to 65% by

weight.

<(B) Polyvalent Metal Compound>

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

In the reaction between the carboxyl group-containing
copolymer (A) and the polyvalent metal compound (B}, a metal salt
crosslinking structure (for example, ~COO'--M“*-O"CO~> will be

formed from —-COO™ group, which is a group generated by elimination
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of a hydr§§gytggg from the carboxyl group of the carboxyl
group-containing copolymer (A), and the polyvalent metal ion M*
(x represents the valency of metal element M).

In some cases, the reaction between the polyvalent metal
compound (B} and the carboxyl group-containing copolymer (A)
(carboxyl group therein) can be recognized, for example, by the
change in color of the solution before and after the polyvalent
metal compound (B) is mixed with the solution of the copolymer
(A). In some cases, the progress of reaction 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

1

stretching of carboxyl group around 1700 cm™™ 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 solution of the copolymer (A) with time after
nixing.

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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Examples of the polyvalent metal compound (B) include oxides,
hydroxides, halides, inorganic acid salts such as carbonates and
sulfates, and organic acid salts such as acetates and salicylates
of the aforementioned metals. Ozides, hydroxides, carbonates,
and organic acid salts are preferred, and oxides and hydroxides
are more preferred.

The polyvalent metal compound (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
cobalt, more preferably zinc oxide and/or cupric oxide, and
particularly preferably zinc oxide.

Zinc oxide with a various particle size may be used.
Fine particulate zinc oxide such as activated zinc white and the
like is preferably used because of advantages including that the
reaction between the carboxyl group of the carboxyl
group~containing copolymer (R) 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 500 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).
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group of the carboxyl group-containing copolymer (A).

<(C) Antifouling Agent>

The antifouling paint composition of the present invention
contains an antifouling agent (C).

In the antifouling paint composition of the present
invention, it is desirable that the antifouling agent (C) is used
in an amount of 1 to 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 (C) is not particularly limited and
may be elther an organic or inorganic antifouling agent. There
may be used

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

zinc sulfide (c2); and

an organic antifouling agent (c3) including a metal
pyrithione such as copper pyrithione, zinc pyrithione and the
like; tetramethylthiuram disulfide; a carbamate antifouling
agent such as zinc dimethyldithiocarbamate and the like;
2,4,5,6-tetrachloroisophthalonitrile,

N, N-dimethyldichlorophenylurea,
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4,5-dichlord -n-octyl-4-isothiazolin~3-cone,

a4200-20 11
2,4,6-trichlorophenylmaleimide, and an amine-organoborane
complex such as pyridine-triphenylborane and
4~isopropylpyridine-diphenylmethylborane and the like.

The antifouling agent (C) is preferably at least one kind
of copper compound (cl) selected from the group consisting of
cuprous oxide, copper thiocyanate, and copper pyrithione, in view
of antifouling effect on a wide range of organisms. In order to
reinforce the antifouling performance of the copper compound (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-isopropylpyridine-diphenylmethylborane complex, and
4,5~dichloro-2-n-octyl-4~isothiazolin-3-one together with the
copper compound (cl).

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

In the high-solid antifouling paint compcsition 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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kinds of antifouling agents be used in a specific combination.
The preferred specific combinations include followings:

(i) a combination of zinc pyrithione, and
pyridine-triphenylborane complex or
4-isopropylpyridine~diphenylmethylborane complex;

(ii) a combination of zinc pyrithione and
4,5-dichloro-2-n~octyl-4-isothiazolin~3~one;

(iii) 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-triphenylborane complex,
4-isopropylpyridine-diphenylmethylborane complex, and
4,5-dichloro~2-n-octyl-4-isothiazolin~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 sulfide (c2) and at least one
kind of organic antifouling agent {c3) selected from the group
consisting of copper pyrithione, zinc pyrithione,
pyridine-triphenylborane complex,
4-isopropylpyridine-diphenylmethylborane complex, and

4,5-dichloro~2-n~octyl-4-isothiazolin~3-one.
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and to use zinc pyrithione in combination with
4,5-dichloro-2~n~octyl-4-isothiazolin-3-one.

In these specific combinations, the combinations containing
no cuprous oxide result in reduction of environmental burden and
in good appearance of the antifouling coating film, which is coated
on a ship and contacts with water surface, without discoloration
caused by alternation of cuprous oxide into basic copper
carbonate.

The combinations containing cuprous oxide result in good
antifouling performance of the antifouling coating filmin various
sea areas because cuprous oxide is effective in stable antifouling

performance.

<(D) Additive>

The high-solid antifouling 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
(CH3COCHCO-) 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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present invention is of multi-package type, the additive (D) may
be blended in a first liguid, a second liquid, a third liguid,

or two or more of these liquids unless otherwise noted.

(dl) Water

When the high-solid antifouling paint composition of the
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 coating film 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 bymoisture 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 composition of the present invention,
it is desirable that water (dl) is blended in an amount of 0.01
to 10% by weight, and preferably 0.02 to 5% by weight, in 100%
by weight of the high-solid antifouling paint composition of the

present invention (excluding solvent (E) described later),
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considering promotlgﬁ effect on the reaction, ease in mixing the

omuoun

ingredients, drying property and water resistance of the coating

£film, and the like.

(d2) Acetoacetyl Group~Containing Compound

Examples of the acetoacetyl group-containing compound (d2)
include acetylacetone, acetoacetylethyl methacrylate and the
like.

When the acetoacetyl group-containing compound (d2) is
blended in the high-solid antifouling paint composition of the
present invention, the acetoacetyl group-containing compound
(d2) works as a chelating agent to the polyvalent metal compound
(B) . Consequently, viscosity of the antifouling paint
composition is lowered and rapid progress of the reaction 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 life of the paint composition
of the present invention can be extended. Considering the effect
of extending pot life and proper adjustment of the drying ability
of the coating film, the acetoacetyl 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).
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Examples of the alkoxysilane compound (d3) include methyl

silicate, ethyl silicate, hydrolytic condensates thereof and the
like.

5 When the alkoxysilane (d3) is blended in the high-solid
antifouling paint composition of the present invention, the
coating film can attain damage resistance in an early stage.

Considering the promotion effect on the reaction,
preventive effect on ease in mixing the ingredients, and drying
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 100% 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 be used include a
coal-based resin, apetroleumresin, a terpene resin, a vinyl ether
(co)polymer, a (meth)acrylate ester (co)polymer, and a

20 monocarboxylic acid compound having a molecular weight of 3,000
or less (except copolymer (A) described above). Specifically,
one may use

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

as a petroleum resin, C5-, C8-, styrene-, and
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ketone resin, polyester resin, acrylic resin, aldehyde resin,
vinyl chloride resin, polyalkylvinyl ether resin, chlorinated
polyolefin resin and the like;

as a terpene resin, polyterpene resin, terpene-phenol resin
and the like;

as a polyvinyl ether copolymer, polyvinyl ethyl ether, a
commercial product thereof such as “Lutonal” (manufactured by BASF
Japan Ltd.), and the like;

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

as a monocarboxylic acid compound having a molecular weight

of 3,000 or less, rosin and derivatives thereof, publicly-known
monocarboxylic acids such as naphthenic acid, versatic acid,
isononanic acid and the like, the carboxylic 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 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-solid

antifouling paint composition of the present invention or, when
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the compos’li:l:ion 1!'(2 g\%tﬁgg%iqe4t%%§,lin the first liguid, the
second liquid, and the third liguid optionally used, and the like
used for preparing the multi-package type composition, the
solvent—-insoluble ingredients are homogeneously dispersed to
prepare a paste-form composition containing the
solvent-insoluble components and the solvent. In addition, the
dispersant (d4) can prevent coagulation of the solvent insoluble
ingredients on storage of the first, second, and third ligquids.
Further, when the high-solid multi-package antifouling paint
composition of the present invention is prepared by mixing the
first, second, and optionally third liquids and others, the
solvent-insoluble ingredients are easily dispersed homogeneously
in the composition.

It is desirable that the dispersant (d4) is blended in an
amount of 0.01 to 60% by weight, and preferably 0.1 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-Sagging Agent

Examples of the 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, andanalkylsulfonate, polyethylene
wax, amide wax, hydrogenated castor oil wax, polyamide wax, a

mixture of hydrogenated castor oil wax and polyamide wax,
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of commercial products include “Disparlon 4200~20" and “Disparlon
A630~-20X" (manufactured by Kusumoto Chemicals Ltd.), “ASAT-250F"
(manufactured by Itoh 0il Chemicals Co., Ltd.), and others.

The high~solid antifouling paint composition of the present
invention preferably contains the anti-sagging agent (d5) from
the viewpoint of that precipitation of solvent-insoluble
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) 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
antifouling paint composition of the present invention (excluding

solvent (E) described later).

(d6) Plasticizer

The plasticizer (d6) includes TCP {(tricresyl phosphate),
achlorinatedparaffin, 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~solid antifouling paint composition of the present
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resistance.

The chlorinated paraffin (chloroparaffin) may be either
straight~chain or branched, and may be either liquid or solid
(powder) at room temperature. Suitably used chlorinated
paraffins each has, an average of, generally, 8 to 30, and
preferably, 10 to 26 carbon atoms; a number average molecular
weight of, generally, 200 to 1,200, preferably, 300 to 1,100; a
viscosity of, generally, 1 poise or more, preferably, 1.2 poise
ormore at 25°C; and a specificgravity of 1.05t0 1.80, preferably,
1.10 to 1.70 at 25°C. By using the chlorinated paraffin having
the above number of carbon atoms, the resulting antifouling paint
composition can form a coating film less suffering from cracking
and peeling off. When the number of carbon atoms in the
chlorinated paraffin is less than 8, the preventive effect against
cracking may be insufficient. When the number of carbon atoms
exceeds 30, the resulting coating film surface may have poor
wearing property (renewability) and hence a poor antifouling
performance. The chlorination ratio (chlorine content) of the
chlerinated 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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It is desirable that the plasticizer (d6) is contained in
an amount of 0.01 to 30% by welght, and preferably 0.1 to 10% by
weight, in 100% by weight of the high-solid antifouling paint

composition of the present invention (excluding solvent (E)

described later).

(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
plgment.

It is desirable that the éxtender pigment (d7) is contained
in an amount of 0.0l 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).
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(d8) Color Pigment

The color pigment (d8) includes iron oxide red, titan white,
an organic color pigment, and the like.

The high-solid antifouling paint composition of the present
invention preferably contains the color pigment (d8) from the
viewpoint of that the hue of antifouling coating film obtained
from the composition can be modified arbitrarily.

It is desired that the color pigment (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) Dehydrating Agent

The dehydrating agent (d9) includes anhydrous gypsum, burnt
gypsum, synthetic zeolite, an orthoester such as methyl
orthoformate, and the like.

The high-solid antifouling paint composition of the present
invention preferably contains the dehydrating agent (d9) from the
viewpoint of that the antifouling coating film of the present
invention attains improved physical properties and adhesion to
a base material.

Desirably, the dehydrating agent (d9) is contained in an
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amount of 0.01 to 10% by weight, and preferably 0.1 to 5% by weight,
in 100% by weight of the high~solid antifouling paint composition

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

<(E) Solvent>

As the solvent (E) that can be contained in the high-solid
antifouling paint composition of the present invention,
conventional publicly-known solvents with a wide variety of
boiling point may be used. Examples of the solvent (E) include
an aliphatic solvent such as turpene and the like; an aromatic
solvent such as toluene, xylene and the like; an alcoholic solvent
such as isopropyl alcohol, n-butyl alcchol, isobutyl alcohol and
the like; an ester solvent such as ethyl acetate, butyl acetate
and the like; a ketone solvent such as methyl ethyl ketone, methyl
isobutyl ketone, methyl amyl ketone and the like; an ether or
ether-ester solvent such as ethylene glycol monomethyl ether,
ethylene glycol monobutyl ether, propylene glycol monomethyl
ether, and propylene glycol monomethyl ether acetate, and the like.
Preferred solvents include xylene, l-butanol, and propylene
glycol monomethyl ether. These solvents may be used alone or in
combination of two or more.

The high-solid antifouling paint composition of the present
invention has a low viscosity even with a low solvent content.

It is desirable that the high-solid antifouling paint composition
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of 1 to 45% by weight, and preferably 5 to 35% by weight (the weight
of the high-solid antifouling paint composition being given as
100% by weight).

In the case where the high-solid antifouling paint
composition of the present invention is of multi-package,

desirably, the amount of solvent (E) in the first liguid
is 10 to 45% by weight and preferably 15 to 40% by weight (the
weight of the first liquid being given as 100% by weight); and

desirably, the amount of solvent (E) in the second liquid
is 1 to 45% by welght and preferably 5 to 35% by weight (the weight

of the second ligquid 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 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
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 bodies.

The high-solid antifouling paint composition of the present

invention contains the antifouling agent (C) and is preferably
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liguid containing the polyvalent metal compound (B), and
optionally further comprises another component(s).

As the high-solid multi-package antifouling paint
composition, particularly preferred is a high-solid two-package
antifouling paint composition, which contains a first liguid
containing the copolymer (A) and a second liquid‘containing the
polyvalent metal compound (B). Also, preferred is a high-solid
three-package antifouling paint composition, which further
comprises a third liquid containing at least one kind of ingredient
selected from a defoaming agent, a viscosity modifier, a coating
film curing rate modifier, and a coating film hardness modifier.

In the high-solidtwo-package antifouling paint composition,
preferably, at least one of the first liquid and the second liguid
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
the carboxyl group-containing copolymer (A) and does not contain
the polyvalent metal compound (B), the second liguid contains the
carboxyl group-containing copolymer (A) and the polyvalent metal
compound (B) and does not contain water in a substantial amount,

and at least one of the first liquid and the second liguid contains



10

15

20

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

the antifouling agent (C). 1In this case, it is preferred that
the second liguid contain the carboxyl group-containing copolymer
(A) in an amount of 1 to 30% by weight of the total amount (100%
by weight) of the carboxyl group-containing copolymer (A) in the
high~solid antifouling paint composition. Here, “water in a
substantial amount” means sufficient amount of water for promoting
the reaction between the carboxyl group-containing copolymer (A)
and the polyvalent metal compound (B) (for example, an amount
required for increasing the reaction 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
isnotcontainedthereinjjlasubstantialamount,thesecondliquid
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 an antifouling paint that is used after three
liquids 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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which com§1osbelélt¥91c(eftg9ﬂ>rv]v§ng first and second liguids, and
optionally further comprises a third liquid and others. The
high-solid multi-package antifouling paint composition of the
present invention is excellent in storage stability, and the
antifouling coating film obtained from this composition has an
excellent and persistent antifouling performance and excellent

mechanical strength.

<First Liquid>
The first liquid contains the carboxyl group-containing
copolymer (A) and a solvent, and may further contain the
antifouling agent (C), the additive (D), and others.
The first liquid can be prepared by mixing the carboxyl
roup-containing copolymer (A) and the other ingredients required,

in a usual manner.

<Second Liguid>

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

The second liquid may further contain the carboxyl

group-containing copolymer (AR), preferably, in an amount of 1 to
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The second liquid can be prepared by mixing the polyvalent
metal compound (B) and the other ingredients required, in a usual

manner.

<Third Liguid>

The third liquid contains the antifouling agent (C), the
additive (D), a defoaming agent, a viscosity modifier, a coating
film curing rate modifier, a coating film hardness modifier, and
others. Similarly to the first ligquid and the second liquid, the
third liguid contains a solvent.

Examples of the defoaming agent include a silicone-based,
oxyalkylene-based, or mineral-based defoaming agent and the like.
For example, “Flowlen AC-300” (Kyoeisha Chemical Co., Ltd.),
“"BYK-088, BYK~065, BYK~P104” (BYK-Chemie GmbH, Germany),
“Disparlon OX~70” (Kusumoto 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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[Method for Producing High-solid Antifouling Paint Composition]

In the case where the high-solid antifouling paint
composition of the present invention is of one-package type, the
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 and the like, may
befurtherndxedwithstirring(ordoingothernanipulations)with
the composition.

In the case where the high-solid antifouling paint
compositionofthepresentinventionisalﬁgh~solidmulti—package
antifouling 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,
otherliquidssuchasthethirdliquid,eachoftheseliquidsbeing
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 or 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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grinding mill, @ basket mill, a ball mill, a three-roll mixer,

a Ross mixer, a planetary mixer, a Shinagawa mixer and the like.

[Antifouling Coating Film, Base Material with Coating Film, and

Others]

The antifouling coating film relating to the present
invention is formed by curing the above high-solid antifouling
paint composition.

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

The antifouling base material relating to the present
invention is characterized in that the surface of the base material
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, is 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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high-solid antifouling paint composition, followed by curing the
composition to form the coating film.

The antifouling method for a base material of the present
invention is characterized by comprising coating or impregnating
the surface of the base material with the high-solid antifouling
paint composition, followed by curing the composition to form an
antifouling coating film.

In the present invention, the base material to which the
antifouling method is applied is preferably any of an underwater
structure, an outside board of a ship, a fishing net, 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, coastal facilities, 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) and 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 coating film that has an
excellent antifouling performance, can sustainably release the

antifouling agent over a long period of time, has an appropriate
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flexibility even when thickly painted, and is excellent in crack
resistance.

That is, the antifouling coating film, which is formed by
application and curing of such a high-solid antifouling paint
composition of the present invention on surfaces of various formed
bodies, has an excellent antifouling performance, for example,
persistently preventing attachment of aguatic organisms such as
sea lettuce, barnacle, green string lettuce, serpula, oyster and
cheilostomata for a long time.

In particular, even when ships and others are made of a
material such as FRP, steel, wood, aluminum alloy and the like,
the high-solid antifouling paint composition adheres well on the
surface of these materials. In the case of a steel vessel or an
aluminum vessel, the high-solid antifouling paint composition of
the present invention is applied to the base material surface
precoated 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-solid antifouling
paint composition is applied to a surface of a submerged structure
in the sea, attachment of marine organisms can be prevented, and
therefore the function of the structure can be maintained over

a long period of time. When the high-solid antifouling paint
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the fishlng nets can be prevented. Furthermore, the possibility

of environmental pollution is low.

The high-solid antifouling paint composition of the present
invention may be directly applied to fishing nets or may be applied
to surfaces of ships, underwater structures or the like precoated
with an undercoat such as an anticorrosive agent, a primer or the
like. 1In addition, the high-solid 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 conventional 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 film or the coating film on
water-contacting surfaces of ships or underwater structures of
the present invention obtained in the above-described manner is
formed from the above-~described high~solid antifouling paint
composition and exhibits an excellent long-term antifouling
performance against a wide variety of organisms that attach to
ships and underwater structures with less possibility of

environmental pollution.
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According to the present invention, there can be provided
a high-solid antifouling paint composition, with less
environmental burden, exhibiting an excellent antifouling
performance, capable of forming an antifouling coating film that
is worn uniformly at a constant rate over a long period of time,
maintaining the excellent antifouling performance over a long
period of time, and is suitably used for ocean vessels. There
can be also provided such an antifouling coating film; ships,
submerged structures, fishing implements or fishing nets coated

with said antifouling coating film.

[High-solid Multi-package Antifouling Paint Set]

The high-solid multi-package antifouling paint set of the
present invention has a first container keeping the first liquid,
which contains the carboxyl group-containing copolymer (A) as an
essential ingredient, a secondcontainer keeping the second 1iquid,
which contains the polyvalent metal compound (B) as an essential
ingredient, and optionally a third container keeping the third
liguid. The liguids each kept in each container, at least the
first liquid and the second liquid, are separately stored or
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 antifouling paint set of the present invention, that
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is, by m1x1ﬂ§ the rst llquld ne s cond iquid, and optionally
the other component (s) in an arbitrary sequence, and applying the
mixture to a desired base material, there can be formed an
antifouling coating film with excellent antifouling performance,
excellent persistence thereof and excellent mechanical strength,

with reduced environmental burden and reduced effects on human

bodies.

EXAMPLES

The present invention will be described in more detail with

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

present invention is in no way limited to these Examples.
<Evaluation of Properties of Copolymer (A)>
The properties of a copolymer (A) and a copolymer (A)

solution were evaluated as follows:

(1Y 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 H2000+H4000, 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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(Conditions for IR measurement)
Apparatus: Spectrum ONE (B) FT-IR Spectrometer,
manufactured by Perkin Elmer Inc.,

Measurement method: KBr cell, coating method.

(2) Residue after heating (weight-NV)

lgramof a copolymer solution was weighed in a flat-bottomed
dish and spread uniformly with a wire whose weight was known.
After dried at 125°C for 1 hr, whole of the residue and wire was
weighed to calculate residue after heating (% by weight). Here,
“residue 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 of Properties of Antifouling Paint Composition>
The properties of an antifouling paint composition and a
coating film were evaluated as follows.

(1) Specific Gravit

The specific gravity (paint specific gravity in g/cm®) was

determined by weighing the antifouling paint composition filled
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mixed.

(2) Residue after heating (weight-NV)

1 gram of an antifouling paint composition was weighed in
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 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 equation:
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 liquid
and the second liquid were mixed, the viscosity of the antifouling
paint composition (Ku value at 25°C) was measured with a stormer

viscometer.
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Coating Film

A sandblasted steel plate measuring 100 x 300 x 2 mm was
coated with an epoxy~based zinc-rich primer (product name, Epicon
Zinc-rich Primer B-2, manufactured by Chugoku Marine Paints, Ltd.,
having a zinc powder content of 80% by weight in the paint), an
epoxy-based anticorrosive paint (product name, Bannoh 500,
manufactured by Chugoku Marine Paint Ltd.), and another
epoxy-based anticorrosive paint (product name, Bannoh 500N,
manufactured by Chugoku Marine Paints, Ltd.) in 20 um, 150 um ,
and 100 ym as dry thickness, respectively, in this 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 film formed
from these epoxy-based binder coats to prepare a test plate.

From a raft for testing floated off the coast of Miyaiima
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: macroorganisms-attached area is 0%;
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4 points: macroorganisms-attached area is more than 0% and
5% or less;

3 points: macroorganisms-attached area is more than 5% and
15% or less;

2 points: macroorganisms-attached area is more than 15% and
40% or less;

1 point: macroorganisms-attached area is more than 40%.

(6) Wearing Test of Antifouling Coating Film

A surface of a polyvinyl chloride plate 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 pum, 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) Evaluation 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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manufactured by Taiyu Kizai Co., Ltd. was coated with an
epoxy-based anticorrosive paint in 150 pm as dry thickness and
dried at room temperature (about 20°C) for 1 day to form a coating
film. The surface of the resultant coating film was further
coated with an epoxy-based binder paint in 100 pym as dry thickness
and dried at room temperature (about 20°C) for 1 day to form a
coating film. The surface of the resultant coating film was
coated with an antifouling paint composition in 150 pum as dry
thickness and dried at room temperature (about 20°C) for 1 day
to form a coating film. The process of coating with the
antifouling paint compositionwas repeated twice to 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 block 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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Table 1 Evaluation Criteria for Drying Properties of Coating

Film

Points + good

S SRR | Ccooting filn
.
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a j 2 —— wood block
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e
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<Production of Copolymer (A)>

Production Example 1

(Production of Carboxyl group-containing Copolymer (S-1)
Solution)

A reaction vessel equipped with a stirrer, a condenser, a
thermometer, two dropping apparatuses, a nitrogen gas inlet tube,
a heating Jjacket, 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 (around 120°C) under a nitrogen atmosphere. While
the solvent was kept under reflux, here were simultaneously

dropped, over 3 hr, a monomer solution containing 15 g of methyl
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methacrylate, 30 g of methacrylic acid, 55 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 2-ethylhexanoate was added three times every
1 hr while stirring was continued. After the mixture was further
stirredfor30min,66.8gofthesolventwasrecoveredbyelevating
the temperature, and the concentrate was cooled to obtain 160 g
of a varnish (copolymer (S-1) solution).

The residue after heating (residual content after the
solution was dried at 125°C for 1 hr in a thermostat) of the
obtained copolymer (S-1) solution was 71.8% by weight. The
viscosity at 25°C was 5,840 mPars. The weight average molecular
weight (Mw) measured with GPC of copolymer (S-1) was 1,920. The
rawmaterials and properties of copolymer (S~1) are shown in Table

2.

Production Example 2

(Production of Carboxyl group-containing Copolymer (S-2)
Solution)

A reaction vessel equipped with a stirrer, a condenser, a
thermometer, two dropping apparatuses, a nitrogen gas inlet tube,

a heating jacket, and a cooling jacket was charged with 83.2 g
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and the solvent was stirred with heating to the refluxing
temperature (around 120°C) 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
15 g of methyl methacrylate, 30 g of methacrylic acid, 55 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-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-ethylhexanocate 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 120°C, and the
concentrate was cooled to obtain 147.8 g of a varnish (copolymer
(S=2) solution).

The residue after heating (residual content after the
solution was dried at 125°C for 1 hr in a thermostat) of the
obtained copolymer (S-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 (S-2) was 1,670. The
rawmaterials and properties of copolymer (S-2) are shown in Table

2.
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(Production of Carboxyl group-containing Copolymers (S-3) to
(5-7) Solutions)

Carboxyl group-containing copolymers (S-3) to (S-7) each
were prepared in a similar manner to Production Example 1 except
that the materials added by dropping and amounts thereof were
changed as shown in Table 2. The raw materials and properties

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

Reference Production 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,
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 (around 120°C) 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 1 g of
2,4-diphenyl-4-methyl~l-pentene from one dropping apparatuses;
and30<;oftfbutylperoxy2«ethylhexanoatefromtheotherdropping
apparatus. After that, the mixture was stirred for additional
1hrat.thisrefluxingtemperature,andthen(ﬁ],goft—butylperoxy

2~ethylhexancate was added three times every 1 hr while stirring
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was continued. The mixture was further stirred at the same
temperature for 30 min and cooled to obtain 164.5 g of a varnish.
The residue after heating (residual content after the
solution was dried at 125°C for 1 hr in a thermostat) of the
obtained varnish (dispersant (polyethyl acrylate} solution;
hereinafter 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, 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
solvent, and the solvent was stirred with heating to the refluxing
temperature (around 120°C) 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
15 g of methyl methacrylate, 30 g of methacrylic acid, 55 g of
ethyl acrylate, and 1 g of 2,4-diphenyl-4-methyl-l-pentene from

one dropping apparatuses; and 5 g of t-butylperoxy
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2~ethylhe;£noate 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~ethylhexanoate was
added three times every 1 hr while stirring was continued. The
mixture was further stirred for 30 min and then cooled.

The residue after heating (residual content after the
solution was dried at 125°C for 1 hr in a thermostat) of the
obtained copolymer (H~1) solution was 50.0% by weight. 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
raw materials and properties of copolymer (H-1) are shown in Table

3.

Comparative Production Example 2

(Production of Copolymer (H-2))

A reaction vessel eguipped 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
solvent, and the solvent was stirred with heating to the refluxing
temperature (around 120°C) 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

45 g of methyl methacrylate, 10 g of methacrylic acid, 10 g of
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2,4-diphenyl~4~-methyl~l-pentene from one dropping apparatuses;
and 5 g of t-butylperoxy 2-ethylhexanoate from the other dropping
apparatus. After that, the mixture was stirred for additional
1 hrat 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,
60 g of the solvent was recovered under reduced pressure at 100
to 120°C, and the concentrate was cooled to obtain 149 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
obtained copolymer (H-2) solution was 69.7% by weight. The
viscosity at 25°C was 98,300 mPa-s. The weight average molecular
weight (Mw) measured with GPC of copolymer (H-2) was 6,720. The
rawmaterials and properties of copolymer (H-2) are shown in Table

3.

Comparative Production Example 3

(Production of Copolymer (H-3))

810 g of the copolymer (S-7) solution was added drop by drop
into 270 g of hexane, which had a low ability of dissolving polymers,
and the resultant mixture was allowed to stand for 2 days. The

precipitated resin component was removed by filtration, and the
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obtained lg-};glgﬂ;lsll(lllg-)llg-lgtlon was 70.3% by weight. The

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

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

<Production of Antifouling Paint Composition and Evaluation of
Coating Film>
Example 1

A second liquid was prepared by homogeneously mixing the
above dispersant (PEA solution) (5.7 parts by weight), “Zinc Oxide
JIS 3" (10 parts by weight), pyridine-triphenylborane (7 parts
byweight),2—pyridinethiol—1—oxidezincsalt(2partsbyweighth
a chlorinated paraffin (Toyoparax 150) (2 parts by weight), an
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
weight), an anti-sagging agent (Disparlon 4200-20) (1 part by
weight),an anti-sagging agent (Disparlon 630-20X) (1 part by
weight), l-butanol (3.5 parts by weight), propylene glycol
monomethyl ether (PGM) (3.5 parts by weight), and xylene (7 parts

by weight) using a disper.
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solution, which served as a first liguid, and the above second
ligquid 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 is shown in Table 4.

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

Each antifouling paint composition was preparedina similar
manner to Example 1 except that the ingredients and amounts blended
in the second liguid were changed as shown in Tables 5 and 7 and
that the first liquid and its amount to mix with the second liquid
were changed as shown in Tables 5 and 7.

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

-

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

Example 5

A first liguid was prepared by homogeneously mixing 22.3

parts by weight of the copolymer (S-1) solution and 2 parts by
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A second liguid was prepared in a similar manner to Example
1 except that the ingredients and amounts in the blend were changed
as shown in Table 5.

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

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.

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 their amounts
blended in each of the first liquid and the second liquid were
changed as shown in Tables 5, 8, and 10.

The properties of the antifouling paint compositions 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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that the first liguid and its amount to mix with the second liguid
were changed as shown in Tables 6 and 9.

The properties of the antifouling paint 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 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 blended
in each of the first liquid and the second liguid 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

compesition and coating film are shown in Table 10.
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2-1,,.99,H-(t9(9,E.91-pmitie

O,5-Dich|oro-2-nmor1;M9 ismthidel

in-E-or*-e9 Cu mous oxide 0.LE nil.
Zinc s(lifide*17 10 20 Eigtr,ont

Table 3 . . :
Qrganicre,, _pigment"IP____stooloxidetea
Polymer % . B-1 | H- H-3
Solvent LJrentlC ran-teeen =gygitee Gltraciow
- 1 I % H 52.5 52.5 molecular
EiSiarion 290:20™ i Mill et
Material Methyl methacrylate 15 45 fraction
added by Methacrylic acid 30 10 extracted
dropping Acrylic acid 10 from
Ethyl acrylate 55 35 copolymer
2,4-Diphenyl-4-methyl-l-pentene | 1 1 (8-7)
t-Butylperoxy 2-ethylhexanoate 5 5
Properties | Residue after heating (wt%) 50 69.7 70.3
Viscosity (mPa-s/25°C) 810 98,300 | 2,200
Value measured with GPC (Mw) 6,760 6,720 716

Note: The unit of amounts of materials is “gram”.
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Table 4. gﬂmﬁa of Raw Materials
*
Code in | product Name Ingredient Manufacturer
Table 5
1 Ethyl silicate 28 | Ethyl silicate Colcoat Co., Ltd.
P T - - T
2 Disparlon 630-20% Amide-based anti-sagging Kusumoto Chemicals, Ltd
agent
3 Copper Pyrithione 2-Pyridinethiol~l~oxide 0lin Corp.
copper salt
4 2,4~Pentanedione Daicel Chemical
Acetylacetone Industries, Ltd.
5 Lutonal A-25 Polyvinyl ethyl ether BASF Japan, Ltd.
6 Rosin WW Rosin Otake Meishin Chemical
Co., Ltd.
7 Monocarboxylic acid {(Compound | Yasuhara Chemical Co.
AD-5 in JP-A-2005-179345) Ltd.
A3000% {monocarboxylic acid obtained
from alloocimene and
methacrylic acid)
8 Terpene phenol (solid) Yasuhara Chemical Co.
YP-30L
Ltd.
9 Terpene phenol (low softening | Yasuhara Chemical Co.
YP-30LL ; X . -
point; semi-solid) Ltd.
10 Versatic 10 Versatic acid Shell Chemicals
11 . Chlorinated paraffin Tosoh Corp.
Toyoparax 150 {chlorination degree:50%)
Pyridi ~-tri 3 i
12 PR Boron Pyridine—triphenylborane iggko Chemical Ind. Co.,
13 KM-2 4-Isopropylpyridine~ KI Chemical Industry Co.,
diphenylmethylborane Ltd.
= P SR S - -
14 Zinc Omadine 2~pyridinethiol~l~oxide zinc Olin Corp.
salt
-Di - Y e Y Ha
15 SeaNine 211 1.4,5 P:.Lchl?zlfo 2-n-octyl~4 Rohm and Haas Company
isothiazolin-3-one
16 Cuprous Oxide GG Cuprous oxide (Cu,0) Furukawa Co., Ltd.
- rr - = -
17 Sachtolith HD zZinc sulfide Sachtleben Chemie GbmH
{Germany)
18 Naphthol Red Organic red pigment Fuji Pigment Co., Ltd.
- o
19 Gekko BB Iron oxide red Nippon Bengara Kogyo Co.,
Ltd.
20 R-5N Titanium oxide Sakai Chemical Industries
Co., Ltd.
21 zinc Oxide JIS 3 Z:'an oxide (medium particle Hakusui Tech Co., Ltd.
size)
in & icl E i . td.
22 Burnt Zinc White lerc oxide (large particle Hakusui Tech Co., Ltd
- size)
23 Zinc oxide (small particle The Honjo Chemical Corp.
Activated Zinc size, .
. containing small amounts of
White No.l X .
zinc carbonate and zinc
hydroxide)
24 Tale TTK Télcl: (hydrated magnesium Takehara Kagaku Kogyo Co.
silicate) Ltd.
5E v . = : T
25 Disparlon 4200-20 Polyethylgne oxide-based Kusumoto Chemicals, Lid.
anti-sagging agent
26 Benton 38 Organic bentonite Elementis plc
27 Aerosil £200 Ar}hydrous synthetic silica Nippon ARerosil Co., Ltd.
fine powder
28 FT-2 Burnt gypsum Noritake Co., Ltd.
Table 5




0.910,0 Ma oc OPE 1111 El
~~ =77 Resittoc_ heatineontO 19.7 09.0179,7
vois tileortanic co (ec. me: woo wht(v/L

P oUW I~ W~ P~~~ TP, T~ 1
Note: The unithln&n&wwmd@:ﬂs \‘.‘)ph}:ﬂ-b“ O~Example
weight. 1 A OOO AAl L 2 3 4 5
First cdoHiEHATT FColdSldIGs L G on OZT RUTOUNIEN] 14,8 | 22.3 | 22.3
liquid (Ai Jat‘on Copolymer (§-2) solution
go, ,Jt_ Jcopolymer (S-3) solution
Copolymer (3-4) soclution
Copolymer (S-5) solution
Copolymer (5-6) solution
Copolymer (S-7) sclution
Additive Ethyl silicate 28 *1
Disparlon 630-20% *2
2-Pyridinethiol~l-oxide
copper salt *3
Acethylacetone *4 2
xylene
Water
Second Copolymer Copolymer (S-7) solution
liquig (A} solution
Polyvalent Zinc oxide JIS 3 *21 10 4.5 15 10
metal Burnt Zinc White *22 14.5 i0
compound (B) | Activated Zinc White *23
Dispersant PEA solution 5.7 3.7 3.7
Lutonal A-25 *5 4 4
Rosin *6
A3000X *7
YP-90L *8
YP-90LL *9
Versatic 10 *10
Plasticizer Toyoparax 150 *11 2 1 1 2 2
Antifouling Pyridine~triphenylborane *12 7 7 7
agent (C) 4~lsopropylpyridine~
diphenylmethylborane *13
2-Pyridinethiol~1~
oxide zinc salt *14 2 3 2 2
2~Pyridinethiol~l-oxide 3
copper salt *3
4,5-Dichloro-2-n~octyl~4-
isothiazolin-3-one *15
Cuprous oxide *16 45
zinc sulfide *17 20
Pigment Organic red pigment *18 3 0.5 0.5 3 3
Iron oxide red *19 0.5 0.5 0.5
Titan white *20 2.3 1.5 1.5 2.3 2.3
Talc *24 9 2. 2.5 9 9
Anti~sagging | Disparlon 4200-20 *25 1 1 1 1 1
agent Disparion 630-20% *2 1 1 1 1 1
Benton 38 *26
Berosil #200 *27
Dehydrating FT~2 *28
agent
Solvent i-Butanol 3.5 4 4 3.5 3.5
Propylene glycol monomethyl 3.5 3.5 3.5
ether : . :
Xylene 7 5 5 9 9
Methyl isobutyl 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 organic compound weight (g/L) 375.9 | 362.0 | 353.0 | 372.5 | 344.0
Evaluation | Viscosity (KU value after mixing) 85 85 90 86 80
resulits Stationary antifouling performance 5 5 3 5
Wearing degree (um/2 months) 19 16 17 39 44
(continue to next page)
Table 5 (continue from previous page)
Note: The unit of amounts of ingredients is “part by Example
weight”. s | 7 ] g 10
First | copolymer | copolymer ($-1) solution 22.3 | 14.8 20 20 20




Example 1 Firstl easels:11ler

|tTaIde|som|t|o Cocgi-cast; E -1 ,solution
- 010r:1. yore(102)solut|on 075
liquid &,@p{)by -0 L,OCC oSE UL
Copol er (8-3) se¢lution
pal cut tle-tadgns ide, 715315
. Cdpolymer (5-5) solution
13 Eishefiani ¢ pest-od act TW 0. arax
Copolymer {S~7) solution
A e mm(‘nnnnr rhcdanace._: 1 1
Dlsparlon 630-80x *2 0.4 0.4 0.4
CC roarm‘d}e!.dlnetthl"l oxide
Copper salt *3
Acethylacetone *4 2
Xylene 1.6 1.6 1.6
Water
Second Copolymer Copolymer (8-7) solution
Yiquid (A} solution
Polyvalent Zinc oxide JIS 3 *21 4.5 15 15 15
metal Burnt Zinc White *22 10 20 20 20
compound (B) } Activated Zinc White *23 5 5 5
Dispersant PER solution
Lutonal A-25 *5 4 2.6
Rosin *6 4
A3000X *7
YP-90L *8 4
YP-90LL *9 4
Versatic 10 *10
Plasticizer Toyoparax 150 *11 2 1 3 3 3
Antifouling Pyridine-triphenylborane 5 6 5
agent (C) *12
4-Isopropylpyridine~ 9
diphenylmethylborane *i3
2~Pyridinethiol-1~
oxide zinc salt *14 2 2 2 2
2~Pyridinethiol~l-oxide 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 Q0.5 2 2 2
Titan white *20 2.3 1.5 2 2 2
Talc *24 9 2.5 4 4 4
Anti-sagging § Disparlon 4200-20 *25 1 1
agent Disparlon 630-20% *2 1 1
Benton 38 *2¢ 2 2 2
Rerosil #200 *27 0.2 0.2 0.2
Dehydrating FT-2 *28
1 1 1
agent
Solvent i-Butanol 3.5 4
Propylene glycol monomethyl 3.5
ether B
Xylene 9 5 10.8 8.8 10.8
Methyl isobutyl ketone 2
Properties | Paint specific gravity (g/cm’) 1.26 2.02 1.65 1.65 1,65
Residue after heating (wt%) 72.7 82.9 78.7 79.7 79.7
Volatiie 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 88
results Stationary antifouling performance 5 5 5 5 5
Wearing degree (um/2 months) 41 23 44 35 33

(continue to next page)




Table 5 (ﬁog*f

trap'nenvibcn - 4-Isorrosylp5'ridine-
di-1=1trnno-ne .
n-8801dInet1:101--Gradezinc salt

23se5hLol-1-0xide cooper snit

nue from previous )
let1cro-2-n-acty1-42°

'

Note: The unit of amounts oi.ingédi&g}bis “part by

weight”.

.Sstllaz

1n-

14

First
liguid

Coqqumeruﬂs{lx soluti

14

A

JIWEICTAL QTOPEIET

Iron nsZ

Copolymer.{S-3) solution
g

e

Copolymer (S-5) solution

Copolymer (S-6) solution

Copolymer (8$~7) soclution

Additive

Ethyl silicate 28 *11

Disparlon 630~-20% *2

2-Pyridinethicl-l-oxide
copper salt *3

Acethylacetone *4

Xylene

Water

Second
liquid

Copolymex

Copelymer (8~7) solution

(A) solution

Polyvalent

Zinc oxide JIS 3 *21

15

17

metal

Burnt Zinc White ¥22

20

compound (B)

Activated Zinc White *23

ur
ur

Dispersant

PEA_solution

Lutonal A~25 *5

Rosin *6

A3000¥% *7

YP-90L *8

YP-90LL *8§

Versatic 10 *10

Plasticizer

Toyoparax 150 *11l

Antifouling
agent (C)

Pyridine~triphenylborane
*12

4-Isopropylpyridine-
diphenylmethylborane *13

2-Pyridinethiol~1~
oxide zinc salt *14

2-Pyridinethiol-l-oxide
copper salt *3

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

10

10

Cuprous oxide *16

30

30

30

Zinc sulfide *17

Pigment

Organic red pigment *18

Iron oxide red *19

[N}

Titan white *20

N3

w

w

Talc *24

ENINY

Anti-sagging

Disparlon 4200-20 *25

agent

Disparlon 630-20% *2

Benton 38 *26

Rerosil #200 *27

Dehydrating
agent

FT-2 *28

o jo

w

Solvent

1-Butanol

Propylene glycol monomethyl

ether

Xylene

Methyl isobutyl ketone

Properties

Paint specific gravity (g/cm?)

1.68

2.14

Residue after heating {wt}

79.4

84.3

Volatile organic compound weight (g/L

348.1

336.0

Evaluation
results

Viscosity (KU value after mixing)

91

Stationary antifouling performance

Wearing degree

(um/2 months)

27

(continue to next page)




Table 5

talc 99 9 Anti-sagoinoagent Clap, lon

4200-20 '

1 cot_;-gactanol. 13.33.9

opylene glycrot monomeldy: e no- 8.5
A e.2£le7 %.gfi?o?l(exl)ad%?aite- ta- n
509.8 6§ 2" "Beatiie™>®

7oPe1

Note: The unit of agpunts

of.ingfedients is “part by - Examply
i 10e510NVisCosity(iradedaemor conTouRd, = 7
First Copolymer L Copplymer (8-4) S0lutioy o o o L
liquid (WS&QG{M@A(EH;L Fonogd OU%e:. 16,1 alleT
A Copolvmer (§73) solutrign 22.7 L
con 82FesultsiogEkfiormanne (-Ns2=
Caopo, er (5-5) Solution 20.8 20.8
monthqﬁiﬁﬁ:@ﬂ;s-a) solution
Copolymer {5~7) solution
Additive Bthyl silicate 28 *1
Disparlon 630-20% *2
2-Pyridinethiol-l-oxide
copper salt *3
Acethylacetone *4 1 1 1 1 1
Xylene
Water
Second Copolymer Copelymer (S~7) solution
liguid (8) solution
Polyvalent Zinc oxide JIS 3 *21 10 10 i0 10 10
metal Burnt Zinc White *22
compound (B) | Activated Zzinc White *23
Dispersant PER scolution 5.7 5.7 5.7 5.7
Lutonal A-25 *5 4
Rosin *6
A3000X *7
YP-90L *8
YP-30LL_*9
Versatic 10 *10
Plasticizer Toyoparax 150 *11 2 2 2 2 2
Antifouling Pyridine—triphenylbo:ane P 4 9 b 5
agent (C) *12
4-Isopropylipyridine~
diphenylmethylborane *13
2-Pyridinethiol~1-
oxide zinc salt *14 2 2 2 2 2
2-Pyridinethiol-l~oxide
copper salt *3
4,5~bDichloro-2~-n~octyl-4-—
isothiazolin-3~one *15
Cuprous oxide *16
Zinc sulfide *17
Pigment Organic red pigment *18 3 3 3 3 3
Iron oxide red *19 0.5 0.5 0.5 0.5 Q.5
Titan white *20 2.3 2.3 2.3 2.3 2.3
Talc *24 9 9 9 9 9
Anti-sagging } Disparlon 4200-20 *25 1 1 1 1 1
agent Dispaxrlon 630-20X *2 1 1 1 1 1
Benton 38 *26
herosil #200 *27
Dehydrating FT-2 *28
agent
Solvent 1-Butanol 3.5 3.5 3.5 3.5 3.5
Propylene gliycol monomethyl 3.5 3.5 3.5 3.5 3.5
ether
Xylene 7 7 7 7 9
Methyl isobutyl ketone
Properties | Paint specific gravity (g/cm’) 1.27 1,27 1.27 1.28 1.26
Residue after heating {(wt$) 70.9 70.5 70.8 2.2 7i.9
Volatile organic compound weight (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 S 3 5 5 5
Wearing degree (um/2 months) 19 17 16 50 96

(continue to next page)




-ld; desires

'MCC1SEreMent was

disabled, because the costang film was
Warped NO.7.0: The unit cf amounts of

gtreC|ents is

ar 83 Table 7 89 Table 8

Table 5 o evious
' rAQ?SB ttion COROIMO Exanpie
Note: The unit_p O redients is “part by . Example
s S AR A AN i-AmeT =2 Solmion ST =
First CopQlymer Copod ymen (Sl sodution AF=2a A P
liquid Uﬁkﬁlnﬁ)kﬁ N = (52 WIS IVIETVI C
Copolymer (S:3), solytion A by 1 .
Olsolutiem: 1bh9i1I.IC8162s0isitio
Copol S~-5) solution - -
. CO OI ) $Yion 24.8
_ Copolymer (8-7) solution 25.1 25.1 22.%6 20
Additive Ethyl silicate 28 *1 1
isparlon 630-20X *2 0.4
2~-Pyridinethiol~l~oxide
copper salt *3
Acethylacetone *4 1 1 1
Xylene 1.6
Water 0.5 0.5 0.5 0.5
Second Copolymer Copolymer (S-7) solution 3
liquid (A) solution
Polyvalent Zinc oxide JIS 3 *21 10 10 i0 10 15
metal Burnt Zinc White *22 20
compound (B} | Activated Zinc White *23 5
Dispersant PEA solution 3.1 3.1
Lutonal A-25 *5
Rosin *€
A3000X *7 4
YP-90L *8
YP-90LL *38
Versatic 10 *10 4
Plasticizer Toyoparax 150 *11 2 2 2 2 3
Antifouling Pyridine~triphenylborane 5 7 7 7 5
agent {C) *12
4-Isopropylpyridine-
diphenylmethylborane *13
2-Pyridinethiol-1-
oxide zinc salt *14 2 2 2 2 2
2-Pyridinethiocl-l-oxide
copper salt *3
4,5-Dichloro-2-n-octyl-4~
isothiazolin-3-~one *15
Cuprous oxide *16
Zinc sulfide *17
Pigment Organic red pigment *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 9 9 9 9 4
Anti-sagging | Disparlon 4200-20 *25 i 1 1 1
agent Disparlon 630-20X *2 1 1 1 1 2
Benton 38 *26
Rerosil #200 *27 0.2
Dehydrating FT-2 *28 .
agent :
Solvent 1-Butanol 3.5 3.5 3.5 3.5
P::opylene glycol monomethyl 3.5 3.5 3.5 3.5
ether
Xylene 6 6 6 6 10.8
Methyl isobutyl ketone
Properties | Paint specific gravity (g/cm’) 1.28 1.28 .28 1.28 1.65
Residue after heating (wt%) 70.5 70.2 70 8 72.6 79.7
Volatile organic compound weight (g/L) 377.6 1 380.8 | 373.2 350.2 | 335,90
Evaluation { Viscosity (KU value after mixing) 86 86 87 86 94
results Stationary antifouling performance 5 5 5 5 5
Wearing degree (um/2 months) 31 25 31 26 24

(continue to next page)




Table 5

CotolyO

Acethr-drecnne

00r0-7clutron _.

it

Water Ol

len

td91 aliz nu oxide 00 ecnnd squid
Anly,,.ech mei, coarbund Is CISE

(contiHdie
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Note: The unit of amounts of ingredients is “part by Example
weight”, 26 27 28 29
First Copolymer Copolymer (5-1) solution
liguid {A) solution | Copolymer (S-2) solution
Copolymer (S-3) solution
Copolymer (S-4) solution
Copolymer (8-5) solution
Copelymer (S-6) solution
Copolymer (S-7) solution 20 18 18 20
Additive Ethyl silicate 28 *1 1 1 1 1
Disparion 630-20X *2 0.4 0.4 0.4 0.4
2-Pyridinethicl-l-oxide
copper salt *3
Acethylacetone *4
Xylene 1.6 1.6 1.6 1.6
Water
Second Copolymer Copolymer (S-7) solution 2 2
liguid (A} solution
Polyvalent Zinc oxide JIS 3 *21 i5 i5 15 18
metal Burnt Zinc White *22 20 10
compound (B) Activated Zinc White *23 5 5 5 5
Dispersant PEA solution
Lutonal A-25 *5
Rosin *6
A3000% *7 4
YP-90L *8
YP-90LL *9 4 4 4
Versatic 10 *10
Plasticizer Toyoparax 150 *11 3 3 3 3
Antifouling Pyridine-~triphenylborane *12 6 6 6
agent{C) 4-Isopropylpyridine-—
diphenylmethylborane *13
2-Pyridinethiol~1~
oxide zinc salt *14 2 2 2 3
2-Pyridinethiol~l-oxide
copper salt *3
4,5-Dichleoro-2-n~octyi~4-
isothiazolin-3-one *15
Cuprous oxide *16
Zinc sulfide *17 10 20 22
Pigment Organic red pigment *i8
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 8.2 0.2
Dehydrating T2 *28 ] ] 5 1
agent
Solvent 1~Butanol
Propylene glycol monomethyl
ether
Xylene 16.8 16.8 0.8 10.8
Methyl isobutyl ketone
Properties | Paint specific gravity (q/cm’) 1.65 1.64 1.62 .70
Residue after heating (wt%) 78.7 79.7 78.7 81 3
Volatile organic compound weight (g/L) 335.0 | 332.9 1 328.9 | 314.5
Evaluation | Viscosity (KU value after mixing) 87 93 86 88
results Stationary antifouling performance 5 3 5 5
Wearing degree {(um/2 months) 21 25 29 24

Table 6




Burllt Zinc Wtite
Slichelsdll1

etA solution 3.5
Torggriorhonol 32-902
911Gris-1-02 Antafculin r .130 d-essti

sher, C-borane ZC6ony

'&J}‘E‘jdf\l‘s‘ Example

(two-package type)
1 2 3
First Copolymer Copolymer (H-1) sclution 31.4
liquid () solution | Copolymer (H-2) solution 22.5
Copolymer (H-3) soclution 22.5
Second Polyvalent Zinc oxide JIS 3
liguid metal 10 1Q 10
compound (B}
Dispersant PEA solution (NV:70.3 wt%) 5.7 5.7 5.7
Plasticizer Toyoparax 150 2 2 2
Antifouling Copper rhodanate
agent (C) Cuprous oxide
Pyridine-triphenyiborane 7 7 7
4-Isopropylpyridine-
diphenylmethylborane
2-pPyridinethicl-l-oxide zinc
2 2 2
salt
2-Pyridinethiol-l~oxide
copper salt
4,5-bDichloro-2-n~octyl-4-
isothiazolin-3-one
N, N-dimethyldichlorophenyl -
urea
Pigment 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 g
Anti-sagging | Disparlon 4200-20 1 1 1
agent Disparlon 630-20X 1 1 1
Solvent 1-Butanol 3.5 3.5 3.5
Propylene glycol monomethyl 3.5 3. 3.5
ether
Xylene 7 7 7
properties | Paint specific gravity (g/cm’) 1.21 1.27 1.27
Residue after heating (wt%) 63.0 63.8 69.8
Volatile organic compound weight (g/L} 447 .7 382.6 | 382.6
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 weight".
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Table 7
Example
30 31 32
F:rrs‘.c Copolymer (B) Copo_Lymer (8-1) 523 223 223
liquid solution solution
Second Dispersant PEA solution 5.6 5.6 5.6
liquid Additive Zinc 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 cm™ after 24 hr None Large Large
[ after 120 hr Small - -
Note: The unit of amounts of ingredients is

“part by weight”.



I .. 64 agent ' BCIItOn 36 6110 1
Frop'ileoeolvcnoongyrathvl ether 6, 8

Table 8
Example
33 34 35 36
First Copolymer Copolymer (S~1) solution
liquid {3) solution | Copolymer ($-2) solution
Copolymer (S-3) solution
Copolymer ({S-4) solution
Copolymer (S-5) solution
Copolymer {S-6) solution
Copolymer (8-7) solution 25.1 25,1 25.1 25.1
Additive Acethylacetone 1 1 1 1
Water 0 6.25 0.5 1
Disparlon €30-20X
Xylene
Ethyl silicate 28
Second Polyvalent Zinc oxide JIS 3 10 10 i0 10
liquid metal Burnt Zinc White
compound (B) | activated Zinc White
Dispersant PEA solution 3.1 3.1 3.1 3.1
Terpenephenol YP-30L
Plasticizer Toyoparax 150 2 2 2 2
Antifouling Pyridine-triphenylborane 7 7 7 7
agent (C) 4-Isopropylpyridine~
diphenylmethylborane
2~-pyridinethiol~i~oxide zinc 2 5 2 2
salt
2-Pyridinethiol-l-oxide
copper salt
4,5-Dichloro-2-n~octyl-4-iso
thiazolin-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 9 9 9 3
Anti-sagging | Benton 38 1 1 1 1
agent Aerosil #200 1 1 1 1
Solvent 1-Butanol 3.5 3.5 3.5 3.5
Propylene glycol monomethyl 3.5 3.5 3.5 3.5
ether
Xylene 8 8 8
Properties | Paint specific gravity (g/cm’) 1.263 1 1.262 1.26 1.258
Residue after heating {wt%) 68.7 68.5 €8.4 68.6
Volatile organic compound weight (g/L) 395.3 | 397.5 | 398.5 | 395.3
Evaluation | Viscosity change after 0 hr 86 84 83 81
results (KU value) after 0.5 hr 86 82 82 89
after 1 hr 85 82 84 92
after 3 hr 84 84 a3 95
after 6 hr 82 93 95 98
after 30 hr 106 106 104 102
after 192 hr 128 124 122 116
Pot life (time required until KU reaches 95) l%}fr 6 hr 6 hr 3 hr
more

Note: The unit of amounts of ingredients is “part by weight”.

(continue to next page)
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Residue otter hesbigewtrl 68.7 48.5 48.4
Voir:lse or anic ccrround weirtt(3/ Li

ravie 5 (EYAIUALIGNIEStSl VischsEty rhdrrhe IT
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Example
52 aftzrl1 Sr.85 62 aft [Esh k64 B3 40
First Copolymer Copolymer (S-1) solution ’ i ]
liguid { 501ma<ﬁ:(:godo]gg[eﬂ(i—éﬂ)oﬂboﬁf)h TTF'I' ";() mr
Copolymer (S-3} sclution
after 152-Rfmer (5-4) solution
Copolymer {S-5) solution
Copolymer (S-6) solution
Copolymer (5-7) solution 25.1 17 17 17
Additive Acethylacetone
Water 1
Disparion 630-20X 0.4 0.4 0.4
Xylene 2.6 1.6 1.6
Ethyl silicate 28 1 1
Second Polyvalent Zinc oxide JIS 3 i0 20 20 15
liguid metal Burnt Zinc White 20 20 20
compound (B) Activated zinc White 5
Dispersant PEA solution 3.1 3 3 3
Terpenephenol YP-S0L 4 4 4
Plasticizer Toyoparax 150 2 3 3 3
Antifouling Pyridine-triphenylborane 7 6 [ 6
agent (C) 4-Isopropylpyridine—
diphenylmethylborane
2-Pyridinethiol-l-oxide zinc 9 P 5 9
salt
2-Pyridinethiol~l-oxide
copper salt
4,5-Dichloro~2-n-octyl~4~iso
thiazolin-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 5
Anti-sagging | Benton 38 1 2 2 2
agent AEROSIL #200 1 0.2 0.2 0.2
Solvent 1-Butanol 3.5
Propylene glycol monomethyl 5
ether 3
Xylene 8 10.8 10.8 10.8
Properties | Paint specific gravity (g/cm®) 1.264 1.66 1.66 1.66
Residue after heating (wt$%) 68.8 78.7 79.7 79.65
Volatile organic compound weight (g/L) 394.4 | 353.6 { 337.0 337.8
Evaluation § Viscosity change after 0 hr 84 87 85 87
results (KU value) after 0.5 hr 90 87 85 89
after 1 hr 95 87 84 89
after 3 hr 101 86 84 93
after 6 hr 102 86 84 107
after 30 hr 109 107 114 123
after 192 hr 125 122 128 137
Pot life (time required until KU reaches 83) 10 hr | 10 hr
1 hr or or 3 hr
more more
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Potntshc5, or more & hr 3 hr Note: The

unit of amonrps of ingredients Is "part by
s Weight". (continue to next page; Table 8

Table

Second liquid  7cy.sner 1
First c@mgth@%@Eﬂ;})Gég&E@p =00 A0 -- /-7
liguid ()" soluCion } Copolymer (H-2) solutibn e 22.5
Second Po]l\'faggg
Liguid méfal zinc oxide JIS 3 10 10
compound (B}
Dispersant PEA solution 5.7 5.7
Plasticizer Toyoparax 150 2 2
Antifouling Cuprous oxide
agent (C) Pyridine~triphenylborane 7 7
4-Isopropylpyridine—
diphenylmethylborane
2-Pyridinethiol-l~oxide zinc A N
salt
2-Pyridinethiol~l-oxide
copper salt
4,5-Dichloro~2~n~octyl~4~iso
thiazolin-3-one
Pigment Organic red pigment 3 3
Iron oxide red 0.5 0.5
Titan white 2.3 2.3
Talc 9 a
Anti-sagging § Benton 38 1 1
agent Aerosil #200 1 1
Solvent 1-Butanol 3.5 3.5
Propylene glycol monomethyl
ether 3.5 3.5
Xylene 7
Properties | Paint specific gravity (g/om’) 1.21 1.27
Residue after heating (wt%) 3.0 69.8
Volatile organic compound weight (g/L) 447.7 | 382.6
Evaluation { Viscosity change after 0 hr 80 104
results (KU value) after 0.5 hr 80 109
after 1 hr 80 114
after 3 hr 80 117
after 6 hr 82 123
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”.
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compoune 1051 ierethyraretghe— =2
First Copolymer Copolymer (S-1) solution
liguidg {a) solution | Copolymer (S$~2) solution
Copolymer (8-3) solution
Copolymer (8-4) solution
Copolymer (S5-5) solution
Copelymer (8~6) solution
Copolymexr {5-7} solution 17 17 17 17
Copolymer (H-3) solution 17
Additive Disparlon 630-20X% 0.4 0.4 0.4 0.4 0.4
Xvlene 2.6 1.6 1.6 1.6
Ethyl silicate 28 1 1 i
Acethylacetone 1
Water 1
Second Polyvalent zinc oxide JIS 3 20 20 15 20 15
liguid metal Burnt zinc White 20 20 20 20 20
compound (B) § Activated Zinc White 5 5
Dispersant PEA solution 3 3 3 3 3
Terpenephenol YP-90L 4 4 4 4 4
Plasticizer Toyoparax 150 3 3 3 3 3
Antifouling Pyridine-triphenylborane 6 6 6 6 6
agent (C) 4-Isopropylpyridine—
diphenyimethylborane
2~?yrid%nethiolvl— 5 5 5 P A
oxide zinc salt
2-Pyridinethiol-l~oxide
copper salt
4,5-Dichloro-2~n-octyl-4~
isothiazolin-3-one
Cuprous oxide
Pigment Organic red pigment
Iron oxide red 2 2 2 2 2
Titan white 2 2 2 2 2
Talc 5 5 5 5 5
Anti-sagging | Benton 38 2 2 2 2 2
agent Aerosil #200 0.2 0.2 0.2 0.2 0.2
Solvent 1-Butanol
Propylene glycol monomethyl
ether
Xylene 10.8 10.8 10.8 10.8 10.8
Properties | Paint specific gravity (a/cm’) 1.66 1.66 1.66 1.67 1.66
Residue after heating (wt$%) 78.7 79.7 79.65 738.2 79.65
Volatile organic compound weight {(g/L) 353.6 ) 337.0 | 337.8 | 347.4 | 337.8
Evaluation | Wood block pressing after 1 day 2 3 4 4 i
results test after 3 days 3 4 5 5 1
after 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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CLAIMS

1. A high-solid antifouling paint composition
comprising:

(A) a carboxyl group-containing copolymer that has a
structural unit derived from an unsaturated carboxylic acid
monomer f{al) and a structural unit derived from an other
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,

(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 liquid
comprising the carboxyl group-containing copolymer (A) and a
second liguid comprising the polyvalent metal compound (B) and
optionally other component(s), wherein at least one of said
first liguid, said second liquid and said other component(s)

contains the antifouling agent (C).
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two“packagezégg@géiegggigkék%F?&&éyg[gyék obtained by mixing a
2-Pyrid.Irler.110ei7 c525 e r sair 4,5 ni

first liqu 18h1161i0atﬁ§c§r€0}1@n_ej! wherein

the first liquid comprises the carboxyl group-containing
copolymer (A),

the second liguid comprises the polyvalent metal compound
(B)Y, and

at least one of the first liquid and the second liquid

contains the antifouling agent (C).

4. The high-sclid antifouling paint composition
according to any one of claims 1 to 3, which is a high-solid
two-package antifouling paint composition obtained by mixing a
first ligquid and a second liquid, wherein

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

(B),
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1 nertyl 40 "e-, on e ‘one our
Pigment crilaliscre d’ 2 -or. canetenS 0

lallhe  Talc 94 - r.nti-zegang Juent .
the Se%ﬁiflﬁifét?]i?mprlses 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).

5. The high-solid antifouling paint composition
according to claim 4, 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 (A).

6. The high-solid antifouling paint composition
according to claim 1 or 2, which is a high-solid three-package
antifouling paint composition obtained by mixing a first liquid,
a second liguid, and a third liguid, wherein

the first liquid comprises the carboxyl group-containing
copolymer (A),

the second liquid comprises the polyvalent metal compound

the third liguid comprises at least one ingredient selected
from a defoaming agent, a viscosity modifier, a coating film curing
rate modifier, and a coating film hardness modifier, and

at least one of the first liquid, the second liquid, and
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according to claim 1, 2, or 6, which is a high-solid three-package
antifouling paint composition obtained by mixing a first liquid,
a second liquid, and a third liguid, wherein

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

the second ligquid comprises the carboxyl group-containing
copolymer (A) and polyvalent metal compound (B), and does not
contain water in a substantial amount,

the third liquid comprises at least one ingredient selected
from a defoaming agent, a viscosity modifier, a coating film
curing rate modifier, and a coating film hardness modifier, and

at least one of the first ligquid, the second liquid, and

the third liguid contains the antifouling agent (C).

8. The high-solid antifouling paint composition
according to claim 7, 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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according to any one of claims 1 to 8, wherein the volatile organic

compound content (VOC) is 400 g/L or less.

10. The high-solid antifouling paint composition according to
any one of claims 1 to 9, wherein the volatile organic compound

content (VOC) is 100 g/L to 350 g/L.

11. The high-solid antifouling paint composition
according to any one of claims 1 to 10, wherein the carboxyl
group-containing copolymer (A) has a weight average molecular

welght of 1,300 to 5,500 as measured with GPC.

12. The high-solid antifouling paint composition
according to any one of claims 1 to 11, wherein the carboxyl
group-containing copolymer (A) has a weight average molecular

weight of 1,500 to 5,000 as measured with GPC.

13. The high-solid antifouling paint composition
according to any one of claims 2 to 12, 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 i1s 20,000 mPa-s or less when measured for
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the ca%ggpll-rgqg&b—55ontaig:9190&%?§g?élrumprlontains the
structural unit derived from the unsaturated carboxylic acid

monomer (al) in an amount of 5 to 50% by weight based on 100% by

welght of the carboxyl group-containing copolymer (A).

14. The high-solid antifouling paint composition according
to any one of claims 1 to 13, wherein the carboxyl group-
containing copolymer (A) is a copolymer 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 weight of the total amount of raw

monomers.

15. The high-solid antifouling paint composition
according to any one of claims 1 to 14, wherein the unsaturated

carboxylic acid monomer (al) is a monocarboxylic acid monomer.

16. The antifouling paint composition according to claim
15, wherein the monocarboxylic acid monomer is (meth)acrylic

acid.

17. The high-solid antifouling paint composition

according to any one of claims 1 to 16, wherein
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the ot%b&génggﬁa?k%ﬁzggﬁpgdﬂcpr&&%\eq (a2) is 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 propionate, (meth)acrylamide and

a derivative thereof, and (meth)acrylonitrile.

18. The high-solid antifouling paint composition
according to any one of claims 1 to 17, wherein the polyvalent

metal compound (B) 1s a compound of a divalent or trivalent metal.

19. The high-solid antifouling paint composition

according to claim 18, wherein the polyvalent metal compound (B}

is at least one kind of compound selected from the group consisting

of oxides, hydroxides, halides, and carboxylates of divalent or

trivalent metals.

20. The high-solid antifouling paint composition
according to any one of claims 1 to 19, 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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according to any one of claims 1 to 20, wherein the polyvalent
metal compound (B) is an oxide of at least one kind of polyvalent
metal selected from the group consisting of zinc, copper,

germanium, magnesium, calcium, and cobalt.

22. The high-sclid antifouling paint composition
according to claim 21, wherein the polyvalent metal compound (B)

is zinc oxide and/or cupric oxide.

23. The high-solid antifouling paint composition
according to claim 22, wherein the polyvalent metal compound (B)

is activated zinc white.

24. The high-solid antifouling paint composition
according to any one of claims 1 to 23, 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).

25. The high-solid antifouling paint composition
according to any one of claims 1 to 24, containing the polyvalent
metal compound (B) in a ratio of 0.1 to 500 moles per mole of

carboxyl group of the carboxyl group-containing copolymer (A).
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26. The high~solid antifouling paint composition according to

any one of claims 1 to 25, containing a copper compound (cl) as the

antifouling agent (C).

27. The high-solid antifouling paint composition according to

claim 26, wherein the copper compound (cl) is cuprous oxide.

28. The high-solid antifouling paint composition
according to any one of claims 1 to 25, containing zinc sulfide

(c2) as the antifouling agent (C).

29. The high-solid antifouling paint composition
according to any one of claims 1 to 25, containing an organic

antifouling agent (c3) as the antifouling agent (C).

30. The high-solid antifouling paint composition
according to claim 29, wherein the organic antifouling agent (c3)
is 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~isothiazolin-3-one.

31. The high-solid antifouling paint composition

according to claim 29 or 30, containing zinc pyrithione, and
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32. The high-solid antifouling paint composition
according to claim 29 or 30, containing zinc pyrithione and
4,5-dichloro-2-n-octyl-4-isothiazolin~3~one as the organic

antifouling agent (c3).

33. The high-solid antifouling paint composition
according to any one of claims 29 to 32, not containing cuprous

oxide in a substantial amount as the antifouling agent (C).

34. The high-solid antifouling paint composition
according to any one of claims 1 to 25, containing the copper
compound (cl) and the organic antifouling agent (c3) as the

antifouling agent (C).

35. The high-solid antifouling paint composition

according to claim 34, wherein the organic antifouling agent (c3)

is 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-isothiazolin-3-one.
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36. soli 1ng paint composition

according to claim 34 or 35, wherein the organic antifouling agent
(c3) is at least one kind of compound selected from the group
consisting of copper pyrithione, zinc pyrithione,
pyridine~triphenylborane complex,

4-isopropylpyridine~diphenylmethylborane complex, and

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

37. The high-solid antifouling paint composition
according to any one of claims 1 to 25, containing cuprous oxide,
and copper pyrithione or zinc pyrithione as the antifouling agent

(Cc).

38. The high-solid antifouling paint composition
according to claim 37, containing cuprous oxide, copper pyrithione
or zinc pyrithione, and
4,5-dichloro-2~-n~octyl~4-isothiazolin-3~one as the antifouling

agent (C).

39. The high-solid antifouling paint composition
according to any one of claims 1 to 25, containing zinc sulfide
(c2) and the organic antifouling agent (c3) as the antifouling

agent (C).
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of a pyrithione compound, an amine-organoborane complex, and

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

41. The high-solid antifouling paint composition
according to claim 39 or 40, wherein the organic antifouling agent
(c3) is at least one kind of compound selected from the group
consisting of copper pyrithione, zinc pyrithione,
pyridine-triphenylborane complex,
4-isopropylpyridine-diphenylmethylborane complex, and

4,5-dichloro-2-n-octyl-4-isothiazolin-3-cone.

42. The high-solid antifouling paint composition
according to any one of claims 39 to 41, not containing copper or
any copper compound in a substantial amount as the antifouling

agent (C).
43. The high-solid antifouling paint composition
according to claim 42, containing zinc sulfide (c2) and zinc

pyrithione as the antifouling agent (C).

44, The high-solid antifouling paint composition
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high-solid antifossing paint composition
46.  Taecording'to claint <Ll whichisachighesolid
according tmmy'g%@gﬁﬁ%gfqulmgEpamgther comprising water
composition obtained by mixing a first
liquid comprising the carboxyl
group-corVaining copolymr (A) and a 20
. 265900 liquid comprising the polyvalent
meta? =MOUT-A (R) and optlonally other
according tpgporeRt(s), Witerein dfledstdne ofwrising an
acetoacetylS@i&ﬂr&gdiﬂlﬂ}gn@%&@&ﬁ@n@iiﬂmd and
said other component (5) contains the
antifouling agent (C). 89 3.The high-solid
8. Tantifonlitnl compcitior accerdingdoramyt ion
according tgquogxgat!m%lalqg% yghztgh ﬁrather comprising an
high-solid two-package anti:Jot:ding paint
alroxysilanggiBoSitiott ohtamed by mixiriy a fitst:
Pcudd and a second liquid, ahe first
. rhiyid comprises the carboxy| :
group-containtrg copolymer ‘A); "™ the °
second liquid comprises the roi.vvatent
metal cox.pcuand (B), and at least
one of the first liquid and the second
liquid IC contains The antifouling agent
(C). The high-solid antifouling paint
cocroosition according to anv one of

(dl).



10

15

20

25

20(3), the third liquid comprises at least
one ingredient se' ’ad from a
accordin tgegoarg]nin%fa%egtrhalv.isccé)l%ityfm?giﬁer’ a e
? "Roating film raté Modifier, and'a ¢Bafing ™" °
dispersant filify hardness modifier, and at least one
of the first liquid, the second liquid, and
Lneuid contains the antifoulinc agent
0. T3l THehighiselith ahtifct_egsy i tion
according thHQQSiti@n wh@ﬁ@ﬁrdm&ﬁbﬁi@mﬂ-,(aé) is at least
one kind ofOQihsaeQisggg-gg{eigtte%re?grqatcl;l\évaceu5co isti £
antiftwling paint composition obtained by -~ °* °
coal-based myf¥ing @ firstassecondiliquits@nctarthird 2 vinyl ether
(co)polymerq%i%emggg}-gate em@rﬂr(%gllgﬂilgher, and a
comprises the carboxyl group-containing

monocarLoxy L BRI ErTRY dhd“ddes hat totitam thignt of 3,000
or less. polyvalent renal compound (S), 10the
second:, liquid comprises the carboxyl
croup-containing copolymer (A) arid
>l Tholyvalent etet o cgontpeund (3yrandion
according tg%§ '89; %@rli@s!ﬂm\é/@te%l@o@ %m@%prising an
, ~amount, the third liquid comprises at
BNETea99 i (e 341 6né ihgredient selected from a
defoaming agent, a viscosity modifier, a
s2. <603Una flm cyring rave modifier, and.a,
coating film hardness modifier, and at
according traget G of thé fifst ligiuid, tHersetonerrrising a
plasticizerliguid, and the ohird liquid contains the
antifouling agent (.:). 8. The high-solid
antifouling paint composition: 20
53. Taceording to claimsr ] wherein:thersecond:
according tg%lgggmpmm%&agqgéllc1zer (dé) is a
group-containing copolymer (A) in an
chiorinated fmad At of 16 309 BiP Wetght B the tatal ot 2ot -
amount of the carboxyl group--containing
54. Tk?eaogcbérps%lii%)éntgi%o%'l—irhhe high-solid _, .
antlfouling paint oompogsr rcri accgrélngo?
ciams. 1 to 9, wherein the volatile
orcanl.o compound content (VOC) is 400
VI or less. The high-solid
antifouling paint cornousitior according
tm any one of claims 1 to 9, whereim the
volatile organic compound content (VOC)
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Zhercof(meth)acrylonitrile. 18. The
high-solidaru ling pal nt comositiov Ti
56.  TDacheroned celdifrs ity 19 iwhereirsLder
according tpimt%]scg’]wg%dl(gl I%@, Z_Eqmpe,zﬁ_lm&flmng a color
,9hr tziglo.nt natal. The high-solid
piament (9%3nhi.fowl9ng paint composition according
to ol.ai,v 79A, wherein the polyvalent
;7. «fletel compound,(8) s at least one kind
01 comoound selected from the group
according t@(ﬂ&rgi@tiﬁg dﬁ@ﬁ?dés%%y‘ﬂ?h%ﬁéﬁ?%lld‘é%, is at least
one kind ofm&agggugy’&age@&gi&gb%ag%tggup consisting of
_ _ trivalent. metals. 20. Thehigh-solid .
rron oxide aihifohCihiy pa 6 ¢8inpositidniso = o» °raenic
pigment.  according to any one of claims | to 19,
wherein the ociyvag.enV metal is at least
one kihzo of zretai Selected iron. the
°8. Teroupconsishitig ‘GFzife, Copperreosition
according tgEHNANIP, m@-ﬁ@eﬁh:ur@pa&{umming at least one
‘ cobalt, and. aluminum. 2A, nbc o
kind of solyen (E). elected .from the group consisting of toluene,
|gh- olid an?nooﬁrrq pei.nt compositio
xylene, triggeotding:te anyhemne obclamms 11e:2@;1, ethylene
glycol mono}g\élggfeeiph@,e ngyplg%mtajegoQé,EFAQdBpQOpylene
(R) is an oxide of at Masi one kind of
glycol mononsRiTaféRt'metal sclocled from the groin
nonsistang of zinc, cooper, germanium,
. magi-be:atm, calcium, and noba)t. ‘
e o A3 Baupy corioe 0o
compost according to claim 21, wherein
the polyvalent metal is cinc oxide and/or
cupric oxide. 23. Theoh--solid
antifouling pains: comoosition according
to claim 22, wherein the polyvalent metal

compound (3) is activated zinc white.
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according to any one of claims 29 to 12,
not containing cuprous oxide

high-solid an ap anp!a§moyopnt Oa'SSl I’l]gnaaﬂztéf lé!l to any one
agent ( e high-solid

of claims 1a*i?tift?uling paint composmon
accordingone of c3aima 5 to 25,
containino the copper ¢ compound (eI and

tR&°organic antifouling agernt (¢3yad e ™ @ °wrrace of

the base manstrfgu"mg aga@m @3‘[)}1 %ca_ahenmgh]sgofhdmed by curing
the high sogi%tlfaqlgIIE&P.L%!;FEQQ}@QQ)%&!QDCng according to any one
. according no claim 34, wherein phe
of claims 1gvyafi antifouling agent (c3) is at least
one kind of compound selected from the
. ,9roup conS|st|ng of a@grlthlone

antifoul e mat ein rthe surface of

compouna, an amine- organo oranci
the base ma‘e@qj‘ﬂﬂé}q }a;‘ndon*acted with seawater or freshwater is

coated wj_th4a55gaigm9rgigrﬁrk%g%§4?j§ﬁtfma&gligi’g’ﬁosolid

ne. 36. The high-solid antifouling paint
antifouling dsioSitiot Heebraifigf to Cldim34 or3st ctaims
to 58. wherein the organic antifouling cent kind

of confound selected from the croup

conuis.lug cf. copper synith4oref Zino

62.  Trratotofe} 5 pyrdinertrifhenytberanes to clain 61,

wherein the%g!aph%)gerlal is any one of submerged structures,

4- gscpropylpyrldlne giohenylmethylbora

outside boards ing nets and fishing implements.
& COmMpl8xtand™™ ¢ g

4 5-dichicro-2-noofty1-4-iszh.niazolin-3-o
63. met§07d' ;:rhefhrgah SOlIC!:c%Qt:LI!zeu “[DIQ Qalantsurface of a
codchsmon 10 accordlng to any One of
base materiglaififé“t 16°25, coneaining (morons
coatin@)ggam&&qr@@gﬂe&@ygﬁhi@ee e€ Zlilecbase material
e b %rlthlone as, the antifouling agent (CH ine
wieh the heRSYhe Righ-olid ARfitoting paint " 2°corane £
any one of @WO&H@W@B@@@MH@t@u@ﬁaW@? high-solid
antifouling C&”R@'Q‘&%&QQNQ"& s Qxide, copper pytith
0 or zinc pyri..hione, and
4,5-dichloro-2-n-octy1-4-i--
h2azolin-3-one as the armitcoling agent
(C). 2039. The high-solid antitenling faigt
composition according to any one of
claims 1 to 25, containing zinc s Ifide (c2)
and one organic entafouling agent (c3)
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101 according to any one ci claims 1 to
43, further om-rig alé‘ispersant (c14).
. 9020 anifoutheng pafre compesitimng
© "Actording o Jaim 19, Tthetéin the™ ot comprising:
coatindigparsantd4}ls abeleastzorlrKingk ofase material
with the hlgﬁSQ&rﬁ@QLé‘%@qﬁQ fgf&ﬁ(‘a@@a&f?ﬁgon according to
consisting of a coalobaeed resin, a

any one of GetrBletrn’resin g 'Letiiee TEsity, & Viryph-soLid
antifoulingeﬂiglﬁft(ﬁa)tp&ﬂym@f,tﬂ th:ieﬁhﬁﬁ&ﬁylatﬁl&5§dfoating film.
(copclymer and a mmmocarboxylic acid
compound Paving a molecular weight of
65. TE%O@@@M@SS@ metho§l1icFhe lhaigshl@@ﬁdial according to
claim 64, WMQQULIQQ %mRMQSiQOQQ%Qrgmgntgnderwater
any one of claims 1. to 50, further .
structure, EoMpSHHING d1 antsdgging agent{dsy. = 2 fehing
gear. 52. The high-solid antifouling paint
composidem according to any one of
claims 1 to Sl, further comprising a
66.  Aplasticizer 2083 THe Rightsotidh anvifermt set
comprising: f0g paint composition according to claim
~ 52, wherein the plastthclzer £d6) isa o
a flrs%h]]b?’]ildatéo IaJ..Falanaaﬁa(ffé?Xé group~conta1nlng
copolymer (phosphorous-based plasticizer-54Fhgon an
unsaturatedWQi@B%?il:gc%tilLlmo%pt(ggmgnoasg s]tggctural unit
accordinb to any one of claims 1 to 33,
derived Frop|atiQF Eorearr BXETd et pryHIe M@ hil22)
copolymerizg-khe mmseMsLduaEE)thQHm &lﬂﬂ&xylic acid monomer (al),
. com osition 5 alcco;{ding t,ohclaignq?ACBO c 0o
mnd hes = viiRerein the extender pi. gerent (d7)'is =° %0 *°
neasured wi§GEHhe high--solid antifouling paint
a seco&pm9§&t|9&@qggrqgIQQDLQ;@deQr%eQLl compound (B)
claims | to 55, further comprising a color
capable of rpﬁaﬁféﬁ;t ra@)tieS?ar?ﬁghlw_%noﬁa the carboxyl
group-conta @ntifouding paintcompesition according to
claim 56., wherein the color pigment (dB)
is at least one :dud of color pigment
selected from the croup consisting of iron
oxide red, titan whete, yellow iron oxide,
and an organic 15 pigment. 52- the
high-solid antifoaling paint composition
according to any one of claims 1 to 57,
containing at least one kind of solvent (F)
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coating or impregn?tgng thelL the tase
material with the higqn-solid astiicling paint
mposition accordin 'gg any one of

c
ti 1 (
o lon?:lpalymasn 1 t0 rSﬁ),m foliowe by curllg the

st Leapgtpsolid antifoldings painteomposiated second liquid,

and the saltxo!;@?'l@rc%,gﬁpagsrmm) ;&léaininglgm%tifouling agent
antifoupix, method for a base material
comprising: coating or irrpreonatang
the surface of the base material siyh the
. figseaitantiouing oalyd composition,..
according to any one of claims 1 to 50.
comprising: Geliownd by cur cc the hi
a rirsph-solidantifeuling paintcompESsItiont0.1ning
form an antifouling coating film,  65.
copelymer hg"aRtifsling’ Method. for a base ™™ o 2
unsaturatedmateﬁa[lac@@ﬁdimgn@@rdam 64¢ whereinural unit
derived fro}\hgnb&%%rn]l%gg@@al‘?egr%Xn%@gngfm%gomer (a2)
udderwatxx structure, an outside board of
copolymerizﬁoéehibj;té ﬁ§ﬁ|ﬁ@sﬁ?ﬁréﬁ‘d‘ éaﬁ}écrﬁwgq_ecud monomer {(al),
and has a w66nA high-solidldfaulingpaint set, coo to 6,000 as
_.comprising: a first liquid comprfsing a
measured with GFPC, an .
cax 0x37| grout-oontatnind copolymer GI2
a secotfatihasiacstructiral unit'derived from anmpound (B)
capable of HRSAIUrated carboxylic acid monomer (@),
and a structuxal d derived from an other
group-contariaattirated compound monomer (a2)
the saCOpOlymerizablewith the uasatwated 11quid
containing SAROXYIG acid mongmer and has. a
weight average molecular weigh:, 0.7.7
1,000 70 6,000 as 20 measured with
68. T@Ri@gkﬁs%@g@QQOﬂgmgag;%@glllng paint set
' poI%/\(aIent metal eatable of reacting with
aceording tiha &Aooyl §isup of the carboxyl
the figroupscoNtaining copolymerc{A),@ng-containing
copolymer (/g')ogngrgggs]nr%l‘ltyc%gtgggeghgoggpng]?&qsr)létal compound
at least one of the said firstthe said
second liquid and the said other
component(s) containingantifouling
sgemt (PJ. 7-) highasclid two ----neckege
antifouling paint set coral a first liculd
comprisingrni.taimind copolymer (A)
which has a structural unit derived from

(C).
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capable of reacting wtth the carboxyl

gorcap of the orcuﬁpéontainr.g.

copolymer (al, a third liquid

comprisixo at 1east one kind of

the sefygretiientselsetéetfrom adefeamingur-containing

copolymer @)9%9& ay b%@?%%ﬁ@@t%he'éoﬁpg%'r@) ,ZQand does not
‘ film curing rate modifier, and a coating
contatn vt hint hard eSS Tcdifiér at Mast one of the
said first. licuid, the said second liquid,
69. Aaqugg}}hs%l%%lquele%q Igggaidecgrm?ggliﬂgngn_aint set
antifouling agent (0). 70. The high-solid
comprising:three-caokage antifouling waset 107
a flrsaQQQEngo§pQ§|§lQ §%a¥m§§e|@m~fg‘§1&gnlng
td comnri ace the carboxy group-
copelyner (Lontaining A9(0T Yrifpnot contain e " =
unsaturatedooiyvalent meta hcompound (O} ,sandtuctural unit
serivea erofnlogiicfusesortlurisesthe carooxyt, ..,
croup-co cops lymer (Al and the
copolymerizﬁ&@vﬁ@nf%é{%aﬁ.émmﬁﬂcl(@})_\;/]dﬁdaa&@onomer (al),
and has a wbiQhiNAesuUlstantialameunts or 1,000 to 6,000 as
emsured wiﬁB&IRACT Disclosed is a high-solid
- antifouling paint composition
a secogharaeterized-bhylimcludmgy{X)a carboxytround (5)
capable of g!%pn:gcgmglg!@gcg%gun@%&t}agfh%acarboxyl
structural unit derived from an
group-contaijEatfivated tarboxylic acid monomer
a thirﬁaﬂi)qaﬂd@I@thﬁﬁhlj’aitumﬁﬁﬁl&i?ﬁ!@dﬁfﬁamﬁﬂlgredient
other unsaturated compound monomer ‘
selected fr?gfb 8%%8T§rrﬁeﬁ%%n6leaWYﬁ% selty mooHL]f;Ler, a coating
film curingypsatoratét: carboxylicacics Mmotomegness modifier,
at 1ea£@@neaﬂﬂ *héss@]w%lmttaymg,e Eﬂ@'@QHJaJecond liguid,
~weight of 1,000 to 6,000 as measured
and the sal%vﬁ:ﬁlé‘iplcc’:ptgb (éoﬁt(?lwg%ﬁfl rﬁléttéﬁoullng agent (C).
compound capable of reacting with the
70. ﬁqaerqgéy—lsgﬁol_gpckgge%h%agéggbeogltifoulin aint set
group-containing copolymer (A), and (gcs
an antifouling agent. The high-solid
antifouling paint composition of the
present invention provides an antifouling
coating film that imposes less
environmental burden, affects human
bodies less, and has excellent antifouling

(B), and
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according to claim 69, wherein

the first liquid comprises the carboxyl group-containing
copolymer (A) and does not contain the polyvalent metal compound
(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.



