DESCRIPTION TRIPHENYLBORON COMPOUND-CONTAINING
ANTIFOULING COATING MATERIAL COMPOSITION 5 IMPROVED IN
STABILITY, ANTIFOUING AGENT SET USED FOR THE SAME AND
METHOD FOR INHIBITING AND CONTROLLING DECOMPOSITION
OF TRIPHENYLBORON COMPOUND TECHNICAL FIELD 10 [0001]
The present invention relates to a triphenylboron compound-containing
antifouling coating material compeasitiarrimgroved in stability, an
antifouling agent set used for the same and a method for inhibiting and
controlling 15 decomposition of a triphenylboron compound.
BACKGROUND ART [0002] At present, boron compounds such as

pyridine 20 triphenytharen,andhe likeasewidelyused asaniifouling

agents for ship bottom coating materials and antifoulants for fishing nets.

However, degempesitionof a-harencompauneys, expesited-bya resin

and other raw materials which are used in combination with the boron

5 compaund: i Rreparing anp antifouling-coating materaland:by arfiserin

the temperature and mixing of moisture in production and storage, and a

content of @ {ipReAYIBOIN SeMPAURG IS redysed ifa ceraln; cage during

storage of the antifouling coating material. 5 Such antifouling coating

matesighisyeduged inanantifoyling.aciivity due. 1o.decomnasitionfdbe o
triphenylboron compound, and therefore it does not
TECHNICAL FIELD
106 (60017
The present invention relates to a triphenylboron

compound-containing antifculing coating material composition
improved in stability, an antifouling agent set used for the
same and a method for inhibiting and controlling

15 decompesition of a triphenvylboron compound.

BACKGROUND ART
roooz2]
At present, boron compcunds such as pyridine-

20  triphenylboron and the like are widely used as antifouling
agents for ship bottcem coating materiaels and antifoulants for
fishing nets. Hcowever, decomposition c¢f a boron compound is
expedited by a resin and other raw materials which are used

in combination with the boron compound in preparing an
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sufficiently display an intrinsic antifouling performance in a certain case
when forming a coating film. 10 [0003] The following materials have so far
been known as compositions (antifouling coating materials and the like)
containing triphenylboron-amine complexes (pyridine- triphenylboron and
the like) and other amine compound%. 15 [0004] JP A 1998(H10)-77202
(patent document 1) discloses an antifouling composition for attached

an#aing organisms preparedhy dissalvingan antifouling ingredieRkrpe rature

component comprising pyridine-triphenylborane and higher aliphatic 20

andQNo; Qr polyamine haying an agupe; group.in an,arganic. solvent 4 an

invention having an object of obtaining an antifouling compasition which

coflevates.a solubjlity of pyridingsttiphenylboron and which-does pot.cause. - ;

precipitation. it is described therein that the above 3 antifouling

<= Somposition has.a ggad stabilify and:does not,,form deposits (precipitates

of triphenylboron) (evaluation in the examples: 0) and that since a

susQlubliity etavridine-tiph.gnylorane in.an organic salvent is enpanced, it

can 5 evenly be coated on anet fabric in a coating bath when used as an

anﬁ@@?ﬁ%’ﬂrﬁéoraf'&sﬂ%E?tsdlgeﬁg%%c%mﬁég%{%%ob@ Rgjyamine

aving an amino group described above includes a compound

- [eresenid by the dallowing formula. and Jp be.snecifie, dianiie, triamine
and the Tike are shown as 10 the examples thereof. [0005]
sufficiently display an intrinsic antifouling performance in
a certain case when forming & ccating film.
[C003]

The following materials have so far been known as
compositions (antifouling cecating materials and the like)
containing triphenvylboron-amine complexes (pyvridine-
tripnenyiboron and the like) and other amine compounds.

[0004]

JPOA 1988 (H10)-77202 {(patent document 1) discloses an
antifculing composition for attached marine organisms
prepared by dissclving an antifouling ingredient component
comprising pyridine-triphenylborane and higher aliphatic
mono- or polyamine having an amine group in an crganic
solvent as an invention having an cobject of obtalning an
antifculing composition which elevates a solubility of
pyridine-triphenviboron and which doss not cause

precipitation. Tt 1s described therein that the above
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P.2 Ri4 (H2) Ib H2....(1) [0006] (in Formula (1) , R' is a saturated or
unsaturated hydrocarbon 15 group having 8 to 28 carbon atoms which
may be substituted with a (3-hydroxy group or a saturated or unsaturated
alkoxy lower alkyl group having 8 to_28 carbon atoms; R2 is a hydrogen
atom or a group represented by -(CﬁZ)a_i_GNHZ; ais an integer of | to 6;
and b is an integer of 0 to 4.) 20 JP A 1998(H10)-167914 (patent

andoeyment 2) disgloses-an, antifouling composition;for atfached matinen
organisms comprising, as antifouling active ingredients, pyridine-

¢ o diphenylarane andhigher-aliphatic secondaryor teitiany4 amineokd ion in

salt thereof as an invention having an object of enhancing an antifouling

= hOTREMY 1Lis despribed-therein thaf,whep the abgye an 'f%@”%fri dine-

composition (for example, a composition prepared by blending 15 parts of

ﬁr%ﬁgﬁe%r@é&nalﬁeloiaa@%059)5@!@%4@@*1%4@9@@6&99%@&, it can

n-coconut alkylamine and other components (total 100 parts) in

evExaple 1Jsuseddor fishing nets, ship hoftoms.and the like by, ¢eating, seq

it thereon, a so-called synergistic effect is displayed and that an

as adifoyling £ifect thereof,.canbe, 10 continued. 007}, Thehigher: aliphatic

secondary or tertiary amine (1) described above includes a compound

mofgRreseniediby the, following formula,.andto e specific, di-n-coconyt 13
aikylamine, dimethyl beef tallow aikylamine, di-n-octylamine,
includes & compound represented by the following formula, and
to be specific, diamine, triamine and the like are shown as
the examples therect.
[0005]
RE
£
R'-IN(CHz)aloNH;_ (1)
[6C06]
{In Formula (1), R! is a saturated or unsaturated hydrocarbon
group having 8 to 28 carbonrn atoms which may be substituted
with a RB-hydroxy group or a saturated or unsaturated alkoxy
lower alkyl group having 8 to 28 carbon atoms; R? is &
hydrogen atom or a group represented by - {(CHz)a-sNHz; & 1s an
integer of 1 to 6; and b is an integer of 0 to 4.)
JP A 199B(H10)-1€7914 (patent document 2} discloses an
antifouling composition for attached marine organisms
comprising, as antifouling active ingredients, pyridine-

triphenylborane and higher aliphatic secondary or tertiary
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dimethyihexadecylamine and the like are used. 10008," 1 ----- ) [0009] 20
(In Formula (1), R", R2 and R' may be the same as or different from each
other and represent a saturated or unsaturated aliphatic hydrocarbon
group having | to 28 carbon atoms which 5 may be substituted with one
hydroxyl group or alkoxy group (pro@ided that one of R', R2 and R3 may
be a hydrogen atom).) JP A 1998(H10)-182322 (patent document 3)

an discloses.an, antifoyling compasition for-attached matipe.oroanismsiac: of

comprising, as an antifouling active ingredient,a reaction product obtained

enioyfeacting in advanes tiphenylborane.ar an alkalimgtal hydroxide nerein

adduct thereof with specific higher aliphatic polyamine or a salt thereof as

+n 20 inyention having, an gbject-of anhancing.an antifoyling prapertys itisdo -

described therein that the above antifoulant displays a so- called

coﬁge%rﬂae?fé nd that ﬁﬁ@ﬁ&ﬁ@%eﬁj%Ctpm%OfrﬁasaﬁorEMX- resin,
[0010] JP A 1998(H10)-182323 (patenf document 4) discloses an™ 15

10 aptifouling eomposition for attached matine orgarisms,compyising, 88 a0 - oyt

antifouling active ingredient, a reaction product obtained by reacting in

al égygﬁ&%gipm@y@%a&e LAR o@%%'%@eﬁ?.'&é’gﬁ%i%% adductthereofwith,.) -
specific higher aliphatic secondary or tertiary amine or a salt thereof as in
1) 29dnyention-having ap opiect of enhanging,@n.antifallingy +re 1:ixe by
coating it thereon, a so-called synergistic effect 1is
displayed and that an antifouling effect thereof can be
continued,
[0007]

The higher aliphatic secondary or tertiary amine (1]
described above includes a compound represented by the
folliowing formula, and to be specific, di-n-coconut
alkylamine, dimethyl beef tallow alkylamine, di-n-octylamine,
dimethylhexadecylamine and the like are used.

[0008]
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[0009]
(In Formula (1), R*, R® and R? may pbe the same as or different

from each other and represent a saturated or unsaturated

aliphatic hydrocarbon group having 1 to 28 carbon atoms which
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property. It is described therein that the above antifoulant displays a
so-called synergistic effect and that an antifouling effect thereof has
continuity. [0011] 6 JP A 2004-244395 (patent document 5) discloses a
composition comprising (4 isopropylpyridinyl)methyidiphenylboron (IPMB)
and primary alkylamine having 8 to 18 carbon atoms as an invention
having 5 an object of obtaining an antifouling composition in which
ma Precipitaies @re noL produced over ajeng period %Hﬁecﬁzndai@cbﬁ\ébiﬂ'g roup
stirring is not required before net coating work, considering particularly
(o 2Pplication.thereof.as an- amtifoulant for fishing pets. Itis described therein, . )
that 10 IPMB contained in the above composition is excellent in stability
and deesynatdese an effectthereof gyen.after stored.aver longperiackaf -,
time, and that use of the above antifouling composition makes it possible
aniQ PreVent orgapisms: from,peing adhered aver,a;long peripd.of fime, 15
[0012] Further, n-octylamine, 2-ethylhexylamine, n- dodecylamine,
cooctadecylamine.and the;like are-shown. @%@%ﬁ@;@g@;{%@t the rimanyon
a?kylamlne described above (paragraph [0019} of Patent document 5),

pr 80 tis desgribed therein20-that these amines.are.addedysyially g or an

amount of 0.5 to 2 moles based on 1 mole of IPMB, that if the above
a1 80ine amount s less than 0.5 mole, theantifquling.sffect after-stored 1, o
over a long period of time is reduced and that if it exceeds 2 moles, thé
al%EﬁggX§n8£ﬁ§gﬂEE¥“Bgpgngg@%a%ﬂgyeof as an invention having
an obiect of enhancing an antifouling property. It is

described therein that the above antifoulant displays a so-

called synergistic effect and that an antifouling sffect

Fy

thereof has continuity.
[0010]

JP A 1998 (H10:-182323 (patent document 4} discloses an
antifouling composition for attached marine organisms
comprising, as an antifouling active ingredient, a reaction
product obtained.by reacting in advance triphenyiborane or an
alkali metal hydroxide adduct thereof with specific higher
aliphatic secondary or tertiary amine or a salt thereof as &n
invention having an obiject of enhancing an antifouling
property. It is described therein that the above antifoulant
displays a so-called synergistic effect and that an
antifouling effect thereof has continuilty.

[OGLL]
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7 expected to be improved further more (paragraph [0009] of Patent
document 5). [0013] However, the finding and technical idea that boron 5
compounds contained in antifouling coating material compositions and the
like are inhibited from being decompased (improved in stability) by adding
other amine compounds to triphenyl%oron-amine complexes such as
pyridine- triphenylboron are not disclosed in any of the patent 10

documenis 1de b.described aboverThaljs ihisheither desctibed nog
indicated therein that since in antifouling coating material compositions

coRiRduced by using the ahgve sspecific two components in combination,
decomposition of the boron compounds caused by effects of combination

1 sthereplwith 15-0then companenis SYCh s resin andife Iike, a tse i -

the temperature during production and storage and mixing of maisture is

a1 inhibited, the antfouling coating material compasitions are excellentin @ ;v ing
s

ability of an antifouling activity in storing for a long period and a long

an (&1, 20.antjfouling property gt.an antifeyling Goating film,ebtained; » n;ch
therefrom. [0014] JP A 2000-143417 (patent documeént 6) discloses

ortRdemwater antifouling, coating;materials, prepared oy blending 8.« e ana

underwater antifouling coating materials (antifoulants for fishing nets,

1 nafiifouling coating materials for.ship bottom, and the Jjike) comprising @,
compound as an active ingredient
considering particularly applicaticon therecf as an
antifoulant for fishing nets. It is described therein that
IPME contained in the above composition is excellent in
stakility and doegs not lose an sffect thersof even after
stored over a long period of time, and that use of the above
antifouling composition makes it possible to prevent
organisms from being adhered over a long period of time.
[0012]

Further, n-octylamine, Z2-ethylhexyiamine, n-
dgodecylamine, n-octadecylamine and the like are shown as the
examples of the primary alkylamine described above {(paragraph
[0019] of Patent document 5), and it is described therein
that these amines are added usually in an amount of 0.5 to 2

moles based on I mole of IPMB, that 1f the above amine amount

is less than 0.5 mole, the antifouling effect after stored

o

cver a long periocd of time 1is reduced and that 1f 1t exceeds

2 mcles, the stability and the antifouling property are not



n

10

20

having a triphenylboron skeleton with at least one compound 5 selected
from compounds having a -CONH- structure in a molecule and
compounds having a heterocycle having 3 or more nitrogen atoms in a
molecule (for example, tolyltriazole, 3- (N-salicyloyl)amino-1,2,4-triazole
and 1,2,3-benzotriazole). It is described therein that even if the above
underwater 10 antifouling coating material is further blended with cuprous

ex@Xide-0r cappex rheganateand the-tiphenylbaron-compeunshis; braught . ¢

into contact with them, the triphenylboron skeleton is scarcely

padegomposed.and the underwater antifouling coating material can exhibit
an excellent antifouling effect even 15 after stored over a long period of

 dine; 1[0015] However, in the invention described above in which the
compounds having a -CONH- structure in a molecule and the compounds

of a tiazeledaseare usedrqam forimpreyement:20 isdeftin tarms-ofan
effect to inhibit decomposition of a triphenylboron-amine complex. [0016]

cofbtheather hand, 4 method in-which pyridine js added in-quantiatively
determining pyridine-triphenylboron (PIPB) 9 contained in artificial

conspawater with HRL Cisdescrbed in. "Determinafionof Release Rate 0bnposeq
yridine-triphenylborane (PTPB) from Copper-free Antifouling Paints" (J.

(1 Qo%%@_gﬁm§ggﬂ§%§5¥§[%ypa@&§%§7é%%¥@lﬁﬁ%ﬂéu@g%b%unds to
akahashi et al.: non-patent document 1) [0017) However, it is neither
tr§Bﬁgﬁgﬂbﬁ¥§%ﬂgﬁgﬁ@rcompl@xes such as pyridine-
triphenylborcen are not discleosed in any of the patent
documents 1 to 5 described above. That is, it is neither
degcribed nor indicated therein that since in antifculing
coating material compositicons produced by using tThe above
specific two components in combination, decomposition of the
boron compounds caused by effects of combination thereof with
other components such as a resin and the like, a rise in the
temperature during production and storage and mixing of
moisture is inhibited, the antifouling coating material
compogitions are excellent in a stability ¢f an antifouling
activity in storing fcor a long period and a long term
antifouling property of an antifouling ccating film cobtained
therefrom.
[oo14]

JE A 2000-143417 (patent document ©) discloses

underwater antifouling coating materials prepared by blending
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indicated in the non-patent document 1 described above to what extent
the decomposition of PTPB is inhibited and 10 benzene is inhibited from
being produced according to an addition amount and the kind thereof
when pyridine is actually added to an antifouling coating mate ria'_
comprising PTPB and, if necessary, a coating film-forming resin, and
whether or not a continuous and high antifouling performance 15 is

undisplayed:when anantifeulingcoating fil-s formed fram- the-ahowe- = ror

antifouling coating material. In addition thereto, it is not even indicated in

£ 1 the abovespan-patent dacument 1, whether-or not the same.eftect asthat: oy

of pyridine is obtained when amine compounds other than pyridine are

an@dded 20 and howthe:effects thereaf-are.changed according 1o 88 redient
addition amount and the kind thereof. 10 Patent document 1: JP A

na+988(H10):27202, Patent document 2, P, A 1898(H1Q)-167914. Patent - :n g
document 3: JP A 1998(HI0)-182322 Patent document 4: JP A

seﬂ@8§@ﬂok%§%3%%§g°&$ﬁa%d%%%t 2 JR-A2004:244395, Patent 5
document 6: JP A 2000-143417 Non-patent document 1: Kazunobu

moﬂ@g@ﬁ%ﬁ@ﬁ%a@oﬂ%%@ﬁ@ﬁ“ﬂ@@fﬁéuge@%%B?g%QEle.hayin 3 or_more
Pyridine-triphenylborane (PTPB) from Copper-freé Antifouling Paints" (J.

ni8PRL30C s 10,Colour Magter .78 12], p-50-10.97,(2005) Q'&%LR%Q@EO%, 3-
THE INVENTION Problem to be solved by the invention [0018] 15 The
(v PEEsent invention intgnds to salve the foregoing s - 5 s.penzotriazole) .
It is described therein that even if the above underwater
antifoﬁling coating material is further blended with cuprous
oxide cor copper rhodanateand the triphenvlboron compound is
brought into contact with them, the triphenylboron skeleton
18 scarcely deceomposed and the underwater antifouling coating
material can exhibit an excellent antifouling effect even
after stored over a long periocd of time.
[0015]

However, in the inventilion described above in which the
compounds having a -CONH- structure in a molecule and the
compounds of a triazole base are used, room for improvement
is left in terms of an effect to inhibit decompoesition of a
triphenylboron-amine complex.

[0016]
On the other hand, a method in which pyridine is added

in guantitatively determining pyridine-triphenylboron (PIPR)



problems involved in the conventional techniques, and an object of the
present invention is to provide an antifouling coating material composition
in which decomposition of a triphenylboron compound contained therein
is inhibited and 20 which is excellent in a stability of an antifouling activity
thereof in storing over a long period 8f time and forms an antifouling
coating film having an excellent long term antifouling property. Further, an

coRbject thereaf as-anether .aspect phthepresent inyentionsisda provide an:
antifouling 11 agent set which can be used for producing an antifouling

A D@@@%& material C&m@i@s@a\ﬁag éheqsfx%%!@%i&%to{@?ﬁﬁé%ylborane
described above and a method for inhibiting and controlling

(pEpEOMPOSHHOR Of alriphenylbgron-amine complex, o.Meaps to solvedhe

problem [0019] 1] The antifouling coating material composition 10

co 86Gerdingto.the-present inyention is an-antifeuling, cqating,, mateyial

composition comprising a coating film-forming resin (A) and a

T2 ffiphenytboron-amine complex (hl) as.an,aatfouling agent (B), wherein it

further comprises an amine compound (C) (excluding the
[@rd')qhﬂnylboron-amine complex (b"i)) as a 15 decomposition inhibitor for
the triphenylboron-amine complex (bl). 0020] [2] The antifouling coating

materjal, coraposition ;according Lo the presentinvention birthgr comprises

20 preferably, in addition to the components (A), (B) and (C)
indicated in the non-patent document 1 described above to
what extent the decomposition of PTPB is inhibited and
benzene is inhibited from being produced according to an
addition amount and the kind thereci when pyridine is
actually added to an antifouling coating material comprising
PTPB and, 1f necesgsary, a coating film-forming resin, and
whether or not a continucus and high antifouling performance
is displavyed when an antifouling coating film is formed from
the above antifculing coating material. In addition thereto,
it is not even indicated in the above non-patent document 1
whether or not the same effect as that of pyridine is
obtained when amine compounds other than pyvridine are added
and how the effects therecf are changed accerding to an

addition amount and the kind thereof.
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described above, at least one component selected from the group
consisting of an organic antifouing agent (b2) other than the
triphenylboron-amine complex (bl), a color pigment (D), an extender
pigment (E), an inorganic dehydrating agent 12 (F), a plasticizer (G), an
anti-sagging/anti-settling agent (thi)@tropic agent) (H), an oxyalkylene
group-containing linear organopolysiloxane (I) and at least one plastic

resinselected from-polybutenes, parains. yaselines and dialkyl 5 sulfide
compounds (J). [0021] [3] The amine compound (C) in the antifouling

coatipg -material composition desciibed aboye is coniained preferably in
an amount of 1 to 210 parts by weight per 100 parts by 10 weight of the

triphenylboronzamine complex (bl)., 092254} The trphenytboron-amine

complex (bl) in the antifouling coating material composition described

above s contajned preferably ipan amaeunt of 510 1p0parts by weight 15
per 100 parts by weight of the coating film- formlng resin (A) (solid

content). [0023], 5] The.amine sompoung (C) deseribed above is

preferably at least one selected from the group consisting of 20 ammonia,

hetergg¥%&a@@§§mg@§s élnkgg %c%@@wﬂe& épilrphatlc amines which

may contain an alkoxy group, alicyclic amines, aromatic amines and

gg“ﬁ&@%%%&?z&iﬁhyﬂ% aming CoMPINNAG) s preferably atleast

“Determination of Relesase Rate of Pyridine-tTriphenvlborane
{PTPRB) rom Copper-free Antifouling Paints” (J. Jpn. Soc.

Colour Master ,78 [2], p. 50 to 57 {(2005)

DISCLOSURE OF THE INVENTION
Problem to be sclved by the invention
[0018]

The present inventicn intends To gsolve the foregoing
probiems involved in the conventional tTechnigues, and an
object of the present invention is to provide an antifouling
coating material compositicn in which decomposition of a
triphenvliboron compound contained therein is inhibited and
wnich is excellent in a stability of an antifouling activity
thereof in storing over a long period of time and forms an
antifouling coating film having an excellent long term
antifouling property. Further, an object therecof as another

aspect of the present invention is to provide an antifouling
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13 selected from the group consisting of primary amines, secondary
amines and tertiary amines. [0025] [7] When the heterocyclic amine given
in [5] is used as 5 the amine compound (C), the heterocyclic amine is
preferably a six-membered heterocyclic compound having 1 to 3 nitrogen
atoms. [0026] [8] The six-memberedlﬁeterocyclic compound described in
10 [7] is preferably at least one selected from the group consisting of

agPyridings represented by pyridine, (the, pyridings. may be incorparated;info

a polymer), pyridazines, pyrimidines, pyrazines, piperidines, piperazines,

coMorpholines. ;picalines, guinolines represented by quinaling and 15

isoquinoline, and quinaldines. The above six-membered heterocyclic

pef@g¥ﬂgﬁg§én%%g%§ggggu§%8@ghQﬁ@g§nmgt@$@r§&ylggﬁghgtgﬁ% and

carbon atoms), a phenyl group, an acetyl group, an amino group, a

rhoxyl group,. a yl .aroup or an.alcohol group or may not be .

e e By (002 1 e T Reraty e s =7
given in [5] described above is used as the amine compound (C), the
heterocyclic amine is preferably as well a five-membered heterocyclic 14
compound having 1 to 3 nitrogen atoms. [0028] [10] The five-membered
heterocyclic compound given in

Means to solve the problem
[001¢g]
t1] The antifouling ccating material composition
according to the present invention is an antifouling coating
material composition comprising a coating film-forming resin
(A} and a triphenylboron-amine complex (bl) as an antifouling
agent (B), whereln it further comprises an amine compound (C)

{excluding the triphenylboron-amine complex (bl)) as a

decomposition inhibitor for the triphenvlboron-amine complex

[2] The antifouling coating material composition
according to the present invention further comprises
preferably, in addition to the components (&), (B) and (C)
described above, at least one component selected from the
group consisting of an crganic antifouing agent (b2} other
than the triphenylboron-amine complex (bl), a color pigment

(D), an extender pigment (E), an inorganic dehydrating agent



[9] is preferably at least one selected from the croup 5 consisting of
pyrroles, pyrrolines, indoles, isoindoles, imidazoies represented by
imidazole, benzimidazoles, thiazoles and isothiazoles. The above
five-membered heterocyclic compounds may be substituted with halogen,
a lower alkyl group (1 to 3 carbon at%‘?ns), a phenyl group, an 10 acetyl
group, an amino group, a carboxyl group, a hydroxyl group or an alcohol

(wgroup gf may;not be.supstituteg (non- substityted), (00291 L1 When the, . -

cross-linked cyclic amine given in [5] 15 described above is used asthe

(z2mine compound (), theyerossy linked cyelic amin iSoF%Eg‘:—ecE%*PJ}Zﬂﬁ%

one of g_uinuclidines and triethylenediamines. [0030] [12] When at leas

1198 Aming gompound; selected from the, 20.group copsisting of PUMALY res:in

amines, secondary amines and tertiary amines given in [6] described

se800VE I used as Ihe ,aming compound (S, iLis preferably.at least one, 1

selected from: at least one primary amine selected from n-propylamine,

Su%%ia—é)uggﬁ@g}ql%&ghqﬁla}mine, n-octylamine, n-decylamine, n-
dodecylamine, n-tridecyiamine, n-tetradecylamine, n- hexadecylamine,

R CltTdecyIamine, aniline and toluidine; at least one secondary amine
elected from di-n 5 butylamine, di-n-hexylamine, di-n-octylamine,

w**dﬁ?yhﬂy ea$§$2999%§¥£ @e%ekhigﬁ%ﬁ%&“ﬁ@@ifouling cdatimg
di-n-tetradecylamine, di-n-hexadecylamine, di-n-octadecylamine and
maggyfgyaggﬁgﬁsition described above i1s contained preferably
in an amount of 1 to 210 parts by weilght per 100 parts by
welght of the triphenylboron-amine complex (bl).
[0022]

{4] The triphenylboron-amine ccocmplex {bl) in the
antifouling coating materizl composition described above 1s
contained preferably in an amcunt of 5 to 150 parts by weight
per 100 parts by weight of the ceoating film-forming resin (A)
(solid content).

[0023]

[5] The amine compound (C) described above 1s
preferably at least one selected from the group consisting of
ammonia, heterocyclic amines, cross-linked cyclic amines,
aliphatic amines which may contain an alkoxy group, alicyclic
amines, aromatic amines and amince alcohols.

[0024]

{6} The amine compound (C) 1s preferably at least one
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and at least one tertiary amine selected from tri-n- 10 propylamine,
tri-n-hexylamine, tri-n-octylamine, tri-n- decylamine, tri-n-dodecylamine,
tri-n-tridecyiamine, tri-n- tetradecylamine, tri-n-hexadecylamine,
tri-n-octadecylamine and triphenylamine. Among them, the primary
amines are preferred, and n-octadecylamine is particularly preferred. 15
[0031] [13] The amine compound (C) given in [5] described above is

<o Peeferably aswelhan alkoxy grolpR-containing anine Jepresanted-by the
following Formula (I): [0032] 20 H2N-R1 -O-R2 (I) (in Formula (I) , R1

sedepresents:a linear orpranched alkylene: gequp having to 8 carbon atoms
or a phenylene group, and R™ represents a linear or branched alkyl group

(dhaving 1 to 18 carbon atoms). 16 [14] The alkoxy group-containing
amine represented by Formula (1) in [13] described above is preferably at

least ane gglected fromthe group consighing, of 3-ethoxypropylaming, ysed as
3-butoxypropylamine, 3-(2-ethylhexyloxy)propylamine, 3 5

+ pdauryloxypropylaming, 3:stearyloxypropylaming) 442zmine is preferably
ethylhexyloxy)butylamine, 4-lauryloxybutylamine, 8- ethoxyoctylamine,

a Si2-gthylhexyloxyloctylamine, 2- ethylhexyloxyphenylaming and i+ rogen
lauryloxyphenylamine, and 3-(2 ethylhexyloxy)propylamine is particularly
=+ Bgferred. 10 [0033] [15] The amine compound (C) given in [5] described

[0026]

[8] The six-membered heterccvyclic compound described in
[7T] is preferably at least one selected from the group
congisting of pyridines represented by pyridine (the
pyridines may be incorporated into a polymer), pyridazines,
pyrimidines, pyrazines, piperidines, piperazines, morpholines,
picolines, guinolines represented by guinoline and
isoguincline, and guinaldines. The above six-membered
heterccyclic compounds may be substituted with halogen, a
lower alkyl group (1 to 3 carbon atoms), a phenyl group, an

acetyl group, an amino group, a carboxyl group, a hydroxyl

group or an alcohol group or may ncot be substituted (non-

substituted).
[0027]
[9] When the heterocyclic amine given in [5] described
above is used as the amine compound (C), the neterccyclic

amine 1s preferably as well a filve-membered heterocyclic
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above is preferably as well amino alcohol represented by any of the
following Formulas (l1), (1) and (1V): 0034] 15 "0035) (i.n Formula (TI),
Rla and Rla may be the same as or different from each other and are a
hydrogen atom, an alkyl group or alkenyl group having 1 to 24 carbon
atoms, a cycloalkyi group 20 having 3 to 12 carbon atoms, an alkylally
group (an alkyl group par'- has | to 24 carbon atoms), an aralkyl group (an
codikylene gropppart has | to 24 eathosratemsyor an allyl group, and R3 is
an alkylene group having 2 to 6 carbon atoms). [0036] "R 2t)-OH R 3b_
r € H037] in Formula (Il1), Rib is a hydrogen atom, an alkyl group or
alkenyl group having | to 24 carbon atoms, a cycloalky' _group having 3

to 12 cashon gtoms .an alkylallylgrodp {an alkyk 10 greupparthasdite=24 in
carbon atoms), an aralkyl group (an alkylene group part has 1 to 24

[ ¢ farbon-atoms) o an allyl graup, and:-R2tand R3b maybeithe sgme.as or

different from each other and are an alkylene group having 2 to 6 carbon
coAtons); 43 [0638] 1C OH 2u- rrorfV) B35O30 s, isoindoles,
imidazolses represented by imidazole, benzimidazoles,
thiazoles and isothiazoles. The above five-membered
heterccyciic compounds may be substituted with halogen, a
lower alkyl group (1 to 3 carbon atoms), & phenyl group, an
acetyl group, an amino group, & carboxyl group, a hydroxyl
group or an alcohol group or may not be substituted (non-
substituted; .

[0029]

'11] When the cross~linked cyclic amine given in [5]
described above is used as the amine compound (C), the cross-
linked cyclic amine is preferably at least one of
gquinuclidines and triethylenediamines.

[003C]

[12] When at least one amine compound selected from the
group consisting of primary amines, secondary amines and
tertiary amines given in [6] described above 1g used as the
amine compeund (C), it is preferably at least one selected
from:

at least one primary amine selected from n-propylamine,
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in Formula (1V), R1c, R2" and R3C may be the same as or different from
each other and are an alkylene group having 2 20 to 6 carbon atoms). 18
[16] In the present invention, when the amine compound (C) described
above is amino alcohol, this amino alcohol is preferably at least one
selected from monoethanolamine, &iéthanolamine, triethanolamine,
n-propyl alcohol amine, di 5 n-propyl alcohol amine, tri-propyl alcohol

n-3minedrprepyl alcobol.amyine, di-i-propyt alcohohamine-aed ri-kpropy| n-
alcohol amine, and monoethanolamine included in Formula (ll) is

dodarticulatly preferred. {0040 10 {14 On the ethesbandzthene, n-

triphenylboron-amine complex (b1) contained in the antifouling coating

heMalenal somposition according o thepresent inveatiomis prefarablyna ;
complex of triphenylboron with pyridine (pyridine- triphenylboron). 15

[0041]{18].Ehe triphenylbosan-amine complex(bh-gantained-in they -

antifouling coating material composition according to the present

buﬁ}w&ﬁ%& DE%fe@t%%égE@Hi@a%qu@XrPfoQEiP£?§EWP§€Q” With, —decylamine,
alkylamine. 20 [0042] [19] The alkylamine forming the complex with

q1 fphenylhoren in [18] described-abeve ispreferably at least -ongiselected; n e,
from the group consisting of n-propylamine, n- butylamine, n-hexylamine,
a1 braghamine, n-decylaming, 119+ sdecylamine and diphenylamine;
and
at least one tertiary amine selected from tri-n-
propylamine, tri-n-hexylamine, tri-n-octylamine, tri-n-
decylamine, tri-n-dodecylamine, tri-n-tridecylamine, tri-n-
tetradecylamine, tri-n-hexadecylamine, tri-n-octadecylamine
and triphenylamine. Among them, the primary amines are
preferred, and n-octadecyiamine is particularly preferred.
(003173
[13] The amine compound (C) given in [2] described
above is preferably as well an alkoxy group-contailning amine

repraesented by the following Formula (I):

[0032]
HoN-R'-0-R? (1)
(in Formula (I), R' represents a linear or branched alkylene

group having 1 to 8 carbon atcoems or a phenylene group, and R°
represents a linear or branched alkyl group having 1 to 18

carbon atoms) .
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dodecylamine, n-tridecylamine, n-tetradecylamine, n- hexadecylamine,
n-octadecylamine, aniline and toluidine, and n-octadecylamine is
particularly preferred. [0043] 5 [20] The triphenylboron-amine complex
(bl) contained. in the antifouling coqtigg material composition according to
the present invention is preferably as well a complex of triphenylboron
with alkoxy group-containing amine. [0044] 10 [21[ The alkoxy

group-containiag amine formingthe camplex withwphenylberossin 20 oy
described above is preferably a compound represented by the following

roRermsla; {1) : {0045] 315 H2N-RHQ-R2(Jin Fermula{h-Rireprasents as -
linear or branched alkylene group having I to 8 carbon atoms or a

onPhenylene groyp:and-Re rgpresents.a dinearier-branched alkylgkoup v 1 amine,
having 1 to 8 carbon atoms). 20 [22 The alkoxy group-containing amine

3-ferming the, complex with-tripheaylhorondn J20L:t0 (21 described above is

preferably at least one selected from the group consisting of

1a3rethoxypropylaming 3-butoxypropylamingy, 32+ 1 amine, 4-(2-
ethylhexyloxy)propy_amine, 3-lauryloxypropylamine, 3 20

et gleandoxypropylamine 4-(2ethylnexyloxy)butylamine o4 ne , s-

lauryloxybutylamine, 8-ethoxyoctylamine, 8-(2- ethylhexyloxy)octylamine,
=t Zeelhylhe X'Qfﬁi@l@,nymW&Qﬂzi@ﬂ%@ﬁ&%@d%i&%ﬂﬁ@q 2-

3-(2-ethylhexyloxy)propylamine is
ethyvlhexvloxyphenylamine and lauryloxypnenylamine, and 3-(Z-
ethylhexvioxy)propylamine is particularly preferred.
1C033]
{15] The amine compound {(C) given in {[5] described
above 1ls preferably as well amince alcohol represented by any

cf the following Formulas (II), (III) and (IV):

[0034]

R
N\,

RZE

10035]

(in Formula (II), R*® and R*® may be the same as or different
from each other and are a hydrogen atom, an aikyl group or
alkenyl group having 1 to 24 carbon atoms, & cycloalkyl group
having 3 te 12 carbon atoms, an alkvlallyl group {(an alkyl

group part has 1 to 24 carbon atoms), an aralkyl group (an
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5 particularly preferred. [0046] [23] The amine compound (C) is contained
preferably in an amount of 0.1 to 3 moles per mole of the triphenylboron-
amine complex (bl) in the antifouling coating material. 10 composition
according to the present invention. 0047] [241 The coating film-forming
resin (A) contained in the antifouling coating material composition as
described in any of [1] to [23] described above is preferably at least one

a1 dpiselected from te-grospconsisting of dmetacedic.asid metaksalt 11

copolymers, trialkylsilyl acrylate (co)polymers, vinyl chloride base resins,

- ¥iny) chioridesvinyLagetate copalymers vipyhehioride-vinyljsebuty’ ether

copolymers, chlorinated rubber base resins, chlorinated polyethylene 20

at&gsins, chlorinated polypropylene resins, acryl resins, styrene-butadiene

base resins, polyester base resins, epoxy base resins, phenol base

Eggsgi@?;, synthetic rubbers, silicone rubbers, silicone base resins,
petroleum base resins, rosin ester base resins, rosin base soaps and
rosin. 21 0048] [25] The antifouling coating material composition as
described in [;]Wfﬂ]—f@fﬁer comprises preferably, in addition to the
tiphenylheronamine complex (bl), ai erent organic antifouling agent

%bZ) ast H-anOlEﬂbH]g agent (B). [00 @? 26] The different organic
antifouling age

(00371

(in Formula (III), R*™ is a hydrogen atom, an alkyl group or
alkenyl group having I tc 24 carbon atoms, a cycloalkyl group
having 3 to 12 carbon atoms, an alkylallyl group {(an alkyl
group parit has 1 to 24 carbon atoms), an aralkyl group {an
alkvlene group part has 1 to 24 carbon atoms) or an allyl
group, and R™® and R™ may be the same as or different from
each other and are an alkyviene grcup having Z to © carbon
atoms) .

00387

/ﬁ’*%@H
N—R*—0OH  ~===(V)
CR*—0H
(0639
(in Formula (IV), R'™, R* and R’ may be the same as or

different from each other and ars an alkylene group having 2

to © carbon atoms).



[25] described above is preferably at least one selected from 10 the group
consisting of 2-pyridinethiol-1-oxide copper salt (copper pyrithione),
2-pyridinethiol-i-oxide zinc salt (zinc pyrithione),
4,5-dichloro-2-n-octyl-4-isothiazoline-3-one,
N,N-dimethyldichlorophenylurea, 2,4,6- trichlorophenylmaleimide,
2-methylthio-4-tert-butylamino-6 15 cyclopropyl-S-triazine,

2,4,5,6-tetrachlereisophthalanitrile; disdimethyldithocasbamaylzince ompound
ethylenebisdithiocarbamate, chloromethyl-n-octyl disulfide,

(o N de-dirpethe y1-Ni-phenyl{N= Huerodichieromethylthie)sefamides 1 cohol is
N,N'-dimethyl-N'-tolyi- (N-fluorodichloromethylthio)sulfamide,

prdetaalkylthiuram 20 disulfide @he alkyd grauphas.d te Scarben aoms),
zinc dimethyldithiocarbamate, zinc ethylenebisdithiocarbamate,

a1 e 3rglichlare:N«2',6' diethyphenyhmaleimids; 2:3-dichlorechol amine, di-
N-(2'-et:hyl-6'-methylphenyl)maleimide and zinc sulfide. [0050] 22 [27]

n-ghgAntifauling.eoating:material compesition as.daseribed im H] te {26]opy1
further comprises preferably, in addition to the components described

=18bove, alleast one colos pigrmpent.selgeted from the group-gansistingf, 1
red iron 5 oxide, titan white, yellow iron oxide and organic pigments as

=14he gelo pigment (D) in,an ameunt of 4:05,t0 125 pars by weightper (1)
100. parts by weight of the coating film-forming resin (A) (solid content).

i < [0031]; 10, {28 The antifouling:coating material composition as described
in [1] to [27] further comprises preferably, in addition to the components
 gleseribed above, at least one

[17] On the other hand, the triphenylboron-amine
complex {bl) contained in the antifouling coating material
compesition according to the present invention is preferably
a complex of triphenvylboron with pyridine (pyridine-
triphenyiboron).

[0041]

18] The triphenylboron-amine complex (bkl) contained in
the antifouling ceoating material composition according to the
present invention is preferably as well a complex of
triphenyiboron with alkylamine.

[6042]

[19] The alkvylamine forming the complex with
triphenylboron in [18] described above 1s preferably at least
one selected from the group consisting of n-preopylamine, n-

butylamine, n-hexylamine, n-octylamine, n-decylamine, n-
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extender pigment selected from the group consisting of talc, silica, mica,
clay, zinc oxide, calcium carbonate, kaolin, 15 alumina white, white
carbon, aluminum hydroxide, magnesium carbonate, barium carbonate,
barium sulfate and zinc sulfide as the extender pigment (E) in an amount
of 2.5 to 250 parts by weight per 100 parts by weight of the coating
film-forming resin (A) (solid content). 20 [0052] [29] The antifouling

do&eating.materiak-compesition as :descripeddn [ de (28] fwrther, camprises
preferably, in addition to the components described above, at least one

neiRIganicdehydrating.ageniselected from theiaroup 23, gongistingiohe, and
anhydrite and gypsum hemihydrate (casting plaster) as the inorganic

n-debydrating agent (FJnan-ameunt of 1.Q,10-25 pads by weight per 100
parts by weight of the coating film-forming resin (A) (solid content). 5

[@@Q%%] [30] The antifouling coating material composition as described in

[1] to [29] further comprises preferably, in addition to the components

described above,atjeast.one;, plasticizer selected from the groupntained in
consisting of chlorinated 10 paraffin and terpenephenol as the plasticizer

-G inan amount of 0.5 10, 50.parts by weight pst 10Q parts byweight; of o he
the coating film-forming resin (A) (solid content). [0054] [31] The

praatifouling coating, material composition as 1a.describedrin {10 {30]
further comprises preferably, in addition to the components described
tr?Bﬂ@ﬁfﬂﬂ%ﬁ%@nﬁith alkoxy group~contalining amine.
[0044]
(211 The alkoxy group-containing amine forming the
complex with triphenylboron in [20] described above 1s

preferably a compound represented by the following Formula

(I):

(00457
. 2 -
HoN-R'-0-R (1)
{in Formula (1), RY represents a linear or branched alkylene

group having 1 to 8 carbon atoms or a phenylene group, and R®

represents a linear or branched alkyl group having 1 to 8
carbon atoms).

[221 The alkoxy group-containing amine forming the
complex with triphenylboron in [20] to [21] described above
is preferably at least one selected from the group consisting
of 3-ethoxypropylamine, 3-butoxypropylamine, 3-(2-

ethylhexyloxy)propylamine, 3~lauryloxypropylamine, 3-
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anti-sagging/anti-settling agent selected from the group consisting of
respective amine salts, stearate salts, lecithin salts and alkylsulfonic acid
salts of Al, Ca and Zn 20 (organic clay base wax); polyethylene wax,
amide wax, hydrogenated castor oil wax and polyamide wax (organic
wax); mixtures of the organic clay base wax and the organic wax
described above; and synthetic fine powder silica; polyethylene oxide

s t hase wax;nskfatty-acidamide wax asitha 24y ant-gaggnglantizsettling-
agent (thixotropic agent) (H) in an amount of 0.25 to 50 parts by weight

1 2 pep 109 parts by weight of-the icoating film-4ermiag resinfA) (solid
content). [0055] 5 [32] The antifouling coating material composition as

et ilespabed ikll] de:-f31] durther comprisesipreferablyy ivh additionta dhend
components described above, a compound represented by the following

1 alcormada Biad i which-a  hygrephile:lipaphile balangedl B)dsgtodRias is
the 10 oxyalkylene group-containing linear organopolysiloxane (I) in an
pa@moeunt of 0.5 £9-20Q pas by weight per 100 parts by weight of the

coating film-forming resin (A) (solid content): [0056] 1 ~ 2 r 15 [0057] (in
(drarenpla [la], Xi, X2 and X3 each represent independently a polyether
group: -R-A-(R 30) -R4 (R represents an alkylene group having 1to 5
carban atoms; A represemtsisingle bend. i s contained preferably in
an amount of 0.1 to 2 moles per mele of the triphenylboron-
amine complex (bl) in the antifouling coating material
composition according to the present invention.
[C047]

(241 The coating film-forming resin (A) contained in
the antifouling coating material composition as described in
any of [1] to [23] described above is preferably at least cne
selected from the group consisting of (methj)acrylic acid
metal salt copolymers, trialkylsilyl acrylate (co)polymers,
vinyl chloride base resins, vinyl chloride-vinyl acetate
copolymers, vinyl chloride-vinyl isobutyl ether copolymers,
chlorinated rubber base resins, chlorinated polyethylene
resins, chlorinated pelypropylene resins, acryl resins,
styrene-butadiene base resins, pclyester base resins, epoxy
base resins, phenol base resins, synthetic rubbers, silicone

rubbers, silicone base resins, petroleum base resins, rosin

ester base resing, rosin base soaps and rosin.
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or an oxygen atom; R3 represents an alkylene group having 1 20to 5
carbon atoms; Ra represents an alkyl group having I to 5 carbon atoms or
hydrogen; and n represents a repeating unit 25 number) or an alkyl group
having 1 to 5 carbon atoms; at- le Eone of X', X2 and X3 is the polyether
group described above: -R-A-(R30)-R4; R2 represents an alkyl group
having 1 to 3 carbon atoms; r and m each represent a repeating unit 5

[ dotad number, and a bonding order of the repeating units [- Si (R3) 20-] and
[-Si(R2) (X3) 0-} may be optional). [0058] [33] The antifouling coating
materiakgompesition asc deseribecindihto 331 durther comprisescion as
preferably, if 10 necessary, at least one of polybutenes, paraffins,

dedaselines and adjalkyl sulfide compeund represented hy:the doltowing in
Formula (VI) as the plastic resin (J) in addition to the components

=adesetibed aboye in-an amount 96 bda 1OQ:partsdyyieight ger 100:parts
by weight of the coating film-forming 15 resin (A) (solid content): [0059]

a1 Rid-(3)v.-R3ev1 & (inrarmula (ML), plueal R 3¢ andR3e-maybetheculing
same as or different from each other and each represent a linear or 20

ag@f@ncr@p_alkyl group having | to 20 carbon atoms, and n represents an
integer of | to 20). [34] The antifouling agent set according to the present

[@l@vmion is characterized by comprising a triphenylboron- amine complex
(b1) as an antifouling agent (B) and an amine

[26] The different organic antifouling agent (bZ) in
[25] described above is preferably at least one selected from
the group consisting of Z-pyridinethiol-l-oxide copper salt
(copper pyrithione), Z-pyridinethiocl-l-oxide zinc salt (zinc
pyrithione), 4,5-dichloro-2-n-octyl-4-isothiazoline-3-one,
N,N-dimethyldichlcorophenylurea, 2,4,6-
trichlorophenyimaleimide, Z2-methyithic-4-tert-butylaminc-o-
cyclopropyl~S~triazine, 2,4,5,6~tetrachloroiscphthalonitrile,
bisdimethyldithiocarbamoylzinc ethylenebisdithiocarbamate,
chloromethyl-n-octyl disulfide, N,N’'-dimethyl-N'-phenyl-(N-
fluorodichloromethylthio)sulfamide, N,N’ -dimethyl-N’'-tolyl-
(N~fluorodichloromethylthio)sulfamide, tetraalkylthiuram
disulfide (the alkyl group has 1 to 5 carbon atoms), zinc
dimethyldithiocarbamate, zinc ethylenebisdithiocarbamate,
2,3~dichloro~-N-(27,6' —diethylphenyl)maleimide, Z,3-dichloro-
N-{2’-ethyl-6'-methylphenyl)maleimide and zinc sulfide.

[00501
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26 compound (C) (excluding the triphenylboron-amine complex (bl);
hereinafter the same shall apply) as a decomposition inhibitor for the
triphenylboron-amine complex 01), and it further comprises, if necessary,
a solvent (M) which can 5 dissolve the above components (bl) and (C);
and the amine compound (C) is contained in an amount of 1 to 210 parts
by weight per 100 parts by weight of the triphenylboron-amine complex

(b1). [0060]T4Q [%@tﬁ%nﬁipbﬁgylegma@in@aw@@x (bDgontainedin =5

the antifouling agent set described in [34] is preferably the same as the -

aedriphgnylboran-amine complex dsed far:the Anptifouling ¢oating.material 1 n
composition as described in any of. [17] to [22]. 15 [0061) [36] The amine

2a§ompound (C) contained inthe- antifeuling,agentrset desgrbed: i34} t0-
[35] is preferably the same as the amine compound used for the

o 2Btifauling coatingmaterial eomposition as described inanygf [51 020 i ron
[167.7[0062] [37] The antifouling coating film according to the present

ox Inyention is,characterized by, comprising the: antifgyling coating matghal. cs as
composition as described in any 27 of [1] to [33]. [0063] [38] The
théU@%ﬁ%§F%Q@H@H%“Wb%C?ﬁmghmghount of 0.05 to 125 parts by
welght per 100 parts by weilght of the ccating film-forming
resin (A) (solild content).
[00b1]

{28] The antifouling ccating material composition as
described in [1] to [27] further comprises preferably, in
addition te the components described above, at lesast one
extender pigment selected from the group consisting of talc,
silica, mica, clay, zinc oxide, calcium carbonate, kaolin,
alumina white, white carbon, aluminum hydroxide, magnesium
carbonate, barium carbonate, barium sulfate and zinc sulfide
as the extender pigment (E) in an amount of 2.5 to 250 parts
by weight per 100 parts by weight of the coating film—forming
resin (A) {(solid content).

[0052)

[29] The antifouling coating material composition as
described in [1] to [28] further comprises preferably, in
addition to the components described above, at least one

inorganic dehydrating agent selected from the group
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according to the present invention is characterized by that a 5 surface of
the substrate is coated with a coating film obtained by curing the
antifouling coating material composition as described in any of [1] to [33].
[0064] [39]. The antifouling substratggaccording to the present 10
invention is characterized by that a strface of the substrate brought into
contact with seawater or refined water is coated with a coating film

corebtaiped by curing:the antifouling coating:material-compasitionasting
described in any of [1] to [33]. 15 [0065] [40] The antifouling substrate

p18ceending to thepresent; inventigniis, preferably any.etan ppderwater amount
structure, a ship outside plate, a fishing net and a fishing equipment.

o [0066]:20 [44] Fhemethod.fer forming.a coating fitk ena surfacenof ar the

substrate according to the present invention is characterized by coating
coOF impregnating a-surface efa substrateswith the-antifeyling coating
material composition as described any of [1] to [33] and then curing it to
r form & 28 coating film. [0067] [421 The antifouling method for a substrate
according to the present invention is characterized by coating or 5

impregnating.a-surfacerof a substrate with,the-antifouling. seating material s

composition as described in any of [1] to [33] and then curing the above
de20Mfoyling coating materialey furcher comprises preferably, in
addition to the components described above, at least ocne
plasticizer selected from the group consisting of chlorinated
paraffin and terpenephenol as the plasticizer (G} in an
amount of 0.5 to 50 parts.by weight per 100 parts by weilght
of the coating film-forming resin (A) (solid content).
[0054]

i311 The antifouling coating material composition as

degscribed in [1] to [30] further comprises preferably, in
addition to the compeonents described above, at least one
anti-sagging/anti-settiing agent selected from the group
consisting of respective amine salts, stearate saits,
lecithin salts and alkylsulfonic acid salis of ARl, Ca and ZIn
(organic clay base wax); polyethylene wax, amide wax,
hydrogenated castor ¢il wax and polyamide wax (organic wax);
mixtures of the organic clay base wax and the organic wax
described above; and synthetic fine powder silica;

nolyethylene oxide base wax; and fatty acid amide wax as the
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to form an antifouling coating film. [0068] 10 [43] In the antifouling method
for a substrate according to the present invention, the substrate described
above is preferably any of an underwater structure, a ship outside plate, a
fishing net and a fishing equipment. [0069] 15 [44] The inhibiting and
controlling method for decompositiort of a triphenylboron-amine complex
according to the present invention is characterized by adding the amine

an €oMpound (C) fexcluding the friphenylboron-amine complex, (bi)to the, 4,

triphenylboron-amine complex (bl) or a material 20 containing the

an Miphenylbaren-amine complex (). ;[0070] [45] jn the.inhipiting.and. . 1,

controlling method for decomposition of a triphenylboron-amine complex

weg%kgéas%b%é” 44 the riphepylboron-aming. com p'?ﬁx‘%%&?ﬁf@%%@ent ).

ove is preferably the tfiphenylboron-amine complex as described in
[ @Ry f[17] to [22]. [0071] [46] The amine compound (C) used in the
inhibiting and 5 controlling method for decomposition of a triphenylboron

aming sompleas desribed n f441 0. [45] i preferably the,same asdfie,

amine compound used for the antifouling Coating material composition as
aed85G1hed inanyof [5}to [16]. (0072 10 A&”%%%‘}'U%% d?,”]oolué‘h?ig'ﬁ ming,

compoundJ(C) is preferably the amount as described in'[3] in termsof a
addition to the components described above, a compound
represented by the following Formula [lal in which a
hydrophile-lipophile balance (HLB) 1s 2 te 12 as the
oxyvalkvlene group-containing linear organopolysiloxane (I} in

an amount of 0.5 to 200 parts by weight per 100 parts by

welght of the coating film-forming resin (&) (solid content):

[0056]

rET [T ?2
Xo= Ej%iO S0 Si—x

w R2 oL ¥ N %ﬁ ''''' 1E]
00571

. . . 1 o 3 . \ - . -

(in Feormula [lal, X7, ¥ and ¥° each represent independently a
polyether group: -R-A-(R0),~R®' (R represents an alkyiene
group having 1 to 5 carbon atoms; A represents a singie bond

or an oxygen atom; R’ represents an alkylene group having 1

L

to 5 carbon atoms; R' represents an alkyl group having 1 to

carbon atoms or hydrogen; and n represents a repeating unit
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weight ratio (that is, an amount of 1 to 210 parts by weight per 100 parts
by weight of the triphenylboron-amine complex (bl)) and the amount as
described in [23] in terms of a mole 15 ratio (that is, an amount of 0.1 to 3
moles per mole by weight of the triphenylboron-amine complex (bl)).
Effect of the invention [0073] 20 Th%5antifouling coating material
composition according to the present invention is inhibited, though

nuf0Btainipg the tiphenylberancompoupd (triphenylboropamine.camplex)
as the antifouling agent; in decomposition of the triphenylboron

1e£9Mpaund in sforingzand it ig referred,to as.an aptifouling 30, caling: i peq
material having an excellent storage stability. lFhe above antifouling

ap&9aung materialis applied pntq parts of ships, fishing,nets..ather fishingy 1
materials and the like which are rought into contact with seawater,

£o Whershy,ap 5.antifuling coating fim having ap excellent static. antifouling .
property is obtained. [0074; If the antifouling agent set according to the

o PIEsent invention.is hlended.as an anfifouling agent with.an 10 antfouling | -
coating material, decomposition of the triphenylboron compound in

s: gieringls nhibited. andan antfauing coating materigl which can form an
antiféuling coating film having an excellent static antifouling property is

jined. 15 [0075] According tothe inhibiting and controlling method for
1 9PRIR

[33] The antifcouling coating material composition as
described in [1] to [32] further comprises preferably, if
necessary, at least one of polybutenes, paraffins, vaselines

and a dialkyl sulfide compound represented by the following

M

Formula (VI) as the plastic resin (J) in addition to th
components described above in an amount of 5 to 100 parts by
welght per 100 parts by welght of the ceoating film-forming
resin (A) (sclid content):
[00359]

R¥*~ (8) p~R® (VI)
(in Formula (VI), plural r* ang R*® may be the same as or
different from each other and sach represent a linear or
branched alkyl group having 1 to 20 carbon atoms, and n
represents an integer of 1 to 20).

[34] The antifculing agent set according to the present
invention 1s characterized by comprising a triphenylboron-

amine complex (bl) as an antifouling agent (B) and an amine
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decomposition of a triphenylboron-amine complex related to the present
invention, decomposition of the triphenylboron- amine complex (bl) can
readily and efficiently be inhibited, 20 and as a result thereof, production
of benzene and generation of benzene odor which are brought about by
decomposition of the triphenylboroﬁ-%mine complex (bi) can notably be
inhibited and reduced. In particular, the effects of the

codiphenylberon-amine, complex Rl) as anantifawling-agent axe 3domplex

continued favorably as well during storage and preservation of the

(o 8ntifauling Goating matedalcompasition bxg@ggim the amine-compound on
(C) to the triphenylboron-amine complex (b1) contained in the antifouling

1 nc0ating material.compasition. 5 As & esult thereot, anantifouling effect of ; «

the coating film formed from the antifouling coating material can be

fufeﬁté@uec%%gr%%wg periqd.of fime. BEST MODE. FOR GARRYING QUT
THE INVENTION 10 [0076] The triphenylboron compound-containing

41 8ofifouling, coating material composition-(hereinafter referred to,as the: e

antifouling coating material) according to the present invention which is

co&fggem%@d in stahility and.the antifouling 15 agent setwhich can be ysed s 1y

r producing the same shall specifically be explained below. [0077] Anti

wel @%C&@tiﬁednrgtgﬂegc position and 20 antifouling agent set ysed for. .

preparing the same The antifouling coating material compaosition
COI%Q%r}gingOEc? the present invention comprises the coating film-forming

[C060]

[35] The triphenylboreon-amine complex {(bl) contained in
the antifouling agent set described in [34] is preferably the
same as the triphenylboron-amine complex used for the
antifouling coating material composition as described in any
of [177 to [227.

[00el;

[36] The amine compound (C; contained in the
antifouling agent set described in [34] to [33] is preferably
the same as the amine compound used for the antifouling
coating material composition as described in any of [5] to
[1el.

(0062

{37] The antifouling coating film according to the

present invention is characterized by comprising the

antifouling coating material composition as described in any
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resin (A), the specific triphenylboron-amine complex (bl) as the antifouling
agent (B) and the amine compound (C) 32 (excluding the
triphenylboron-amine complex (bl); hereinafter the same shall apply) as
the decomposition inhibitor for the triJYOhenbeoron-amine complex (bl)
described above. [0078] 5 The anti?ouling agent set according to the
present invention comprises the specific triphenylboron-amine complex
of (bl) asithe antifouling agent (B) and the amine compound (C) as the
decomposition inhibitor for the triphenylboron-amine complex (bl)
I{ﬁ@@g@ibed above. 10 [0079] The solvent (M) which can dissolve the
triphenylboron- amine complex (bl) and/or the amine compound (C),

preferaly both of the above compongats (bh)andy(Q). mayfurther he

contained, if necessary, in the above antifouling coating 15 material

acCompasition.and, antifouling agent set. {0080] Further. atdeastone vy that s

component of the other organic antifouling agent (b2), the color pigment

sudlP) dhe gxtender pigment (E), the inorganic dehydrating agent (R); the 20
plasticizer (G), the anti-sagging/anti-settling agent (thixotropic agent) (H),

opiNa gxyalkylene group-containing dinear organopolysiloxane () and the

plastic resin (C) which are described later may further be contained, if

coPEEES3ANYy, I (he;ahove aptifouling.¢oating material,composition. 33
[0081]
[G064]

[39] The antifouling substrate according to the present
invention is characterized by that a surface cof the substrate
brought into contact with seawater or refined water 1s cocated
with a ceoating film cbtained by curing the antifouling
coating material composition as described in any of [1] to
[33].

[0065]

[40]7 The antifculing substrate according tc the present
invention is preferably any of an underwater structure, a
ship outside plate, a fishing net and a fishing equlipment.

[0066]

[41] The method for forming a coating f£ilm on a surface
of a substrate according to the present invention 1is
characterized by coating or impregnating a surface of a
substrate with the antifouling ccating materlial composition

as described any of [1] to [33] and then curing it to form a
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The respective components shall be explained below in order. [0082] 5 -
Coating film-forming resin (A): The coating film-forming resin (A)
contained in the antifouling coating material composition according to the
present invention shall not specifically be restricted as long as it is a resin
blended with conventional ship bott6 10 coating materials, antifoulants
for fishing nets and the like. Resins which are hydrolyzed in seawater
code.OnA €asg,0f (meth)acrylic acid metal salt base copolymers) or
dissolved therein (e.g., a case of rosin) to thereby allow a fresh coating
 fimg-surface to appear (self renewability of coating 15 film) and which can
release an antifouling agent contained in the coating film to exhibit an

antifouling effect can peised, Angkipradditon thereto,nen-yater,soluble

and non- hydrolyzable resins (e.g., vinyl chloride base resins) can be

+ o Usgd aswell.,20 [00831 The,coating;film:forming resin(A) includes, for.

example, (meth)acrylic acid metal salt copolymers, trialkylsilyl acrylate

1m$GQRAlymers, vinyl chioride base, resins.vinylchlaride-vinyl acetate, ;1 5 ng
copolymers, vinyl 34 chloride-vinyl isobutyl ether copolymers, chlorinated

codthbey pase resins, & lorinatedipolyethylene resins.chloringted . r 117 <o

polypropylene resins, acryl resins, styrene-butadiene base resins,

[ 3 Polvester base regins, epoxy:base resing, phenohhase 5. resing, SyAnetics -
rubbers, silicone rubbers, silicone base
to form an antifouling coating film.
[C068]

[43] In the antifouling method for a substrate
according te the present inventicn, the substrate described
above 1s preferably anyv of an uncerwater structure, a ship
outside plate, a fishing net and a fishing eguipment.

[00c9]

[44] The inhibiting and contrelling method for
decomposition of a triphenylboron-amine compliex according to
the present invention is characterized by adding the amine
compound (C) (excluding the triphenylboron-amine complex
(bl)} o the triphenvlboron-amine complex (bl) or a material
containing the triphenylboron-amine complex (bl).

[0070]

[45] In the inhibiting and controlling methed for

decomposition of a triphenylboron-amine complex as described

in [44}, the triphenvylborcon-amine complex (bl) described
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resins, petroleum base resins, rosin ester base resins, rosin base soaps,
rosin and the like. They may be used alone or in combination of two or
more kinds thereof. [0084] 10 Further, in the antifouling coating material
composition according to the present invention, the resins described
above can be used in combination with a monobasic acid. The
monobasic acid includes, for example, rosin, versatic acid, naphthenic

ab&6ld, 15 tiphenylisobytenylcyelohexanecaloxylicacid e. o dkade;: name:
A-3000, manufactured by Yasuhara Chemical Co., Itd.) and the like.

de{0083] AN amaunt of the; eeating.film-forming resin (A) (solid 20 content)

contained in the antifouling coating material composition according to the
[ fFesent invention is usually to 35 % by weight, preferably 15 to 25 % by
weight considering the coating property and a surface -flatness of the

coating fimrThe monabasic.acid can beblended, if 35 pecegsary: Wity and

the coating material in an amount of 0.1 to 20 % by weight, preferably 0.5

col® 15”/92PX@’@Q%%QP%%”%é@%ﬁ@lﬁ%‘&(og@rﬂgs@i£%@%§W193@8h—

A'blend ratio of the resin to the monobasic acid shall not specifically be 5

amigstricteg qnd t%%”l?é‘é’@?%!&é&"iﬁaq jplended;ig.an amoUEOf .11y the
usually 0.1 to 250 parts by weight, prefera Iy 0.5 to 200 parts by weight

s=RE" 100 paLts by W%'%B%@Sn‘%?%‘ggdf”%forw tesin (ALEOId coating
content). 10 [0086

material comp051tlon as described in any of [5] to [1l6].
[0072]

An addition amount of the amine compound (C) is
preferably the amount as described in [3] in terms of a
welght ratio (that is, an amount of 1 to 210 parts by welght
per 100 parts by welght of the triphenylboron-amine complex
{bly) and the amcunt as described in (23] in terms of a mole

ratio (that is, an amcunt of 0.1 Lo 2 moles per mole by

welght of the triphenyiboron-amine complex (bl)).

Effect of the invention
[0073]

The antifouling coating material compesition according
to the present invention is inhibited, though containing the
triphenylboron compound (triphenylkboeron-amine complex) as the
antifouling agent, in decomposition of the triphenylboron

compound in storing, and it ig referred to as an antifouling
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- Triphenylboron-amine complex (bl): The antifouling coating material
composition according to the present invention is blended with at least
the triphenylboron-amine complex (bl) (particularly preferably 15
pyridine-triphenylboron) as the antifouling agent (B). [0087] Capable of
being used as the triphenylboron-an%i?\e complex (bl) are
triphenylboron-amine complexes (b1) represented by the following

<o FormulalVal deseribed,in20 paragaph [Q041 16f JP.A2006:188453, and 7 e
paragraphs [0049] to [0053] of JP A 2006-176785 which are disclosed by

anihe.present applicants; [0088}, 36 (H) L 4,-0 N s-zp[Male3d 134 =0 ##2) of
0089] In Formula [Va], Rio represents an alkyl group having 3 to 30

sh £8onatoms which.may Q@ﬂ@?%%?@rﬂ%hﬁ% 05 N5 alkoxy 9reup 14 ke

represented by -R1-0-R2 (R- represents a’linear or branched alkylene

wh groun,having 1. 10,8 carbop atgms.qr.a phepylepe.croup, andR2.1 an

represents a linear or branched alkyl group having I to 18 carbon atoms);

anfRddis 0,1 oL 2, {0020140 Fupther, 2 trighenylboronzpyridine, (pyridine-
triphenylborane) base’compound représented by the following
antifouling property 1is obtained.
[0C74]

If the antifouling agent set according to the present
invention is blended as an antifouling agent with an
antifouling coating material, decomposition of the
triphenvylboron compound in storing is inhibited, and an
antifouling coating material which can form an antifculing
coating film having an excellent static antifouling property
is obtained.

[0075]

According teo the inhibiting and centrolling method for
decompesition of a triphenvylborcon-amine complex related to
the present invention, decomposition of the triphenylboron-
amine complex (bl) can readily and efficiently be inhibited,
and as a result thereof, production of benzene and generation
of benzene odor which are brought about by decomposition of
the triphenylboron-amine complex (bl} can notably be
inhibited and reduced. In particular, the effects of the

triphenvlboreon-amine complex (bl) as an antifouling agent are
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Formula [Vb] can be used as well for the triphenylboron-amine complex
(b1): [0091] FsJ 20 15 A 5[0092] In Formula [Vb], R2 represents H, a
halogen atom (F, 37 CI, Br or I) or an alkyl group having 1 to 5 carbon
atoms which may be linear or bran%ied). [0093] That is, the
triphenylboron-amine complex (b1) 5 represented by Formula [Va] or [Vb]
is a complex formed between triphenylboron and amines. [0094] The

coramings ased i farming the triphenylbererraming comples (Rheservation
represented by Formula [Va] or [Vb] are 10 compounds represented by

o ¢ the following Fermula [Vaskar{ybndl RHOandR2e are defingd inthieing the

same manner as in Formulas [Va] and [Vb]). They may be any of aliphatic

am ARINes,alicyclic amines, arematic;amines, heteracyelic aminesangx (b1
these amines may be any of primary amines, secondary amines 15 and

cotertianeamines-and are-preferablythe yimary aming:in termsef asstability
of the triphenylboron-amine complex (bl). x0095] 00 -(r)p ------------- [Va-I
ns #O il 20MBddo s an antifouling effect of the coating

film formed from the antifouling coating material can be

continued over a long period of time.

BEST MODE FOR CARRYING OUT THE INVENTION
[6076]

The triphenylboron compound-containing antifouling
coating material composition (hereinafter referred to as the
antifouiing coating material) according to the present
invention which is improved in stability ana the antifouling
agent set which can be used for producing the same shall

specifically be explalned below.

[CO77]

Antifouling coating material composition and

antifouling agent set used for preparing the same

The antifouling coating material composition according
fo the present invention comprises the ccating film-forming
resin (&), the specific triphenylborcn-amine complex (bl) as

the antifouling agent (B) and the amine compound (C)
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00961 20 The amines [Va-i] or [Vb-1] used in forming the 38
triphenylboron-amine complex (bl) represented by Formula [Val or [Vb]
include, to be specific, primary amines such as propylamine, butylamine,
hexylamine, octylamine, decylamine, dodecylamine, 5 tridecylamine,
tetradecylamine, hexadecylamine, 3gtadecylamine,
3-(2-ethylhexyl)propylamine, 3-(2- ethylhexyloxy)propyamine, aniline,

(efQlyiding,and the like; secondary,amines such as.dibutylamie, ; nereinafter

dihexylamine, dioctylamine, didecylamine, didodecylamine,

enditddecylamine, 10.ditetradecylaning. dibexadecylaming,ni vitor for the
dioctadecylamine, diphenylamine and the like; and tertiary amines such as

« r {HRreRyiamine, fribexylamine, trioctylamine, tridecylamingy, e .

tridodecylamine, tritridecylamine, tritetradecylamine, trihexadecylamine,
[§@7téi9ctadecylamine, triphenylamine and the like. [0097] Among them,
the primary amines are preferred, and octadecylamine is particularly

preferied. [0098} 20, In particular, when R10.0f the, amines fVa- 1l used,in

forming the ‘triphenylboron-amine complex represented by Formula [Val

i nir';e%ﬁl_ alkoxy. groyn represented by -R3,-0-R2 (R, and R2 are, QSH%‘?% Nomplex

the same manner as described above), the above amines are calle

(1 @lkoxy-coptaining amines, and 39 .among they, alkoxy:pontaining aming (¢,
represented by the
as the decomposition inhibitor for the triphenylboron-amine
complex {(bl) described above.
[0072]

The solvent (M) which can dissclve the triphenylboron-
amine complex (bl) and/or the amine compound (C), preferably
both of the above components (pl) and (C), may further be
contained, 1f necessary, in the above antifculing cocating
material compesition and antifoulling agent set.

[0080]

Further, at least one component of the other organic
antifouling agent (b2), the color pigment (D), the extender
pigment (E), the inorganic dehvdrating agent (F), the
plasticizer (G}, the anti-sagging/anti-settling agent
(thixotropic agent) (H), the coxyalkylene group-containing
linear organopolysiloxane (I} and the plastic resin (J}) which
are described later may further be contained, if necessary,

in the above antifouling coating material composition.
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following Formula (1) is preferred: [0099] H2N-R'-O-R2 (1) 5 In Formula
(), R"and R2 are defined in the same manner as described above. That
is, R' represents a linear or branched alkylene group having 1 to 8 carbon
atoms or a phenylene group, and R2 represents a linear or branched
alkyl group having i to 18 carbon atoms. 10 [0100' To be specific, the
alkoxy-containing amine (I) includes, for example, 3-ethoxypropylamine,

[ Ry doutoxypropylamine, 3-(2-ethylhexyloxy)propylamine, 3-
lauryloxypropylamina, 3-stearyloxypropylamine, 4-(2 15

ethylpexyloxybutylamine -4-auryloxybutylamine,,8- ethoxyoctylamipe oy, in
8-(2-ethylhexyloxy)octylamine, 2- ethylhexyloxyphenylamine,
ordauryloxyphenylamine and the like. [0101, Among the above
alkoxy-containing amines (1), 3-(2- 20 ethylhexyloxy)propylamine is
{@)@@fﬂred. 0102] The amines represented by Formula [Vb-1] described
above which are used in forming the triphenylboron-amine complex (bl)

represe@%q%c?o@gg@_[yg]:ﬁgqlgelsggw b()MO examples such as

pyridines, in addition to pyridine, including nuclear substituents of pyridine

suchas;. 2:picaline, 3ypigqline gngd 4-piGaline which are, obtained by, + ¢

substituting one H {= R20) of pyridiné with 5 methyl; and
antifouling coating material composition according to the
present inventilion shall not specifically be restricted as
iong as it is a resin blended with conventional sihip bottom
coating materials, antifoulants for fishing nets and the like,
Resins which are hydrolyzed in seawater (e.g., a case of
(meth)acrvlilic aclid metal salt base copolymers) or digsolved
therein {(e.g., a case of rosin) to thersby allow a fresh
coating film surface to appear (self renewability of coating
£ilm) and which can release an antifouling agent contained in
the coating film to exhibit an antifouling effect can be used,
and in addition thereto, non-water soluble and non-
hydrolvzable resins (e.g., vinyl chlorides base resins) can be
used as well.

[0G833%

The coating film-forming resin {A) includes, for

example, {(meth)acrylic acid metal salt copolymers,
trialkylsiiyl acrylate {(co)polvmers, wvinyl chloride base

resing, vinyl chioride-vinyl acetate copolymers, wvinyl
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2-chloropicoline, 3-chloropicoline and 4-chloropicoline which are obtained
by substituting one H (= R20) of pyridine with CI. pyridine is particularly
preferred in terms of a stability of the triphenylboron-amine complex (bl).
0 [0103] Among the 'triphenylboron-amine complexes (b1) represented by
Formula [Va] or [VDb], preferably usedare triphenyl(octadecylamine)boron
(thatis, in Formula [Va], t is 2, and R10'is octadecyl group) ; 15

oh complexes; of triphenylberon with, alkoxycontaiaing , amine, particuarly-uober
triphenyl[3-,2- ethylhexyloxy)pwropylamine]boron (in Formula [Va], tis 2,

pa80d, R10.s 3 (Zethylbexylexy)prary grour)»and biphenylboron,-ayridine;
(pyridine-triphenylborane, 20 abbreviated as PTPB, that is, in Formula

pol\Vbl R20:is ). JQ%@%JS-,A@H%@O@QQ%Q (C) The-aming compeund (G

in the present invention has a 41 function as a decomposition inhibitor for

reIhg tiphenylhoren:.amine complex (bl) J0105. dtisestimated thatithe o1 Hase

amine compound (C) can inhibit 5 decomposition of the

regme,ny&%‘eﬂ@mieef%ﬂ%%%b')smltb@oq@ifquihggecpgﬁngma}@e% base

composition because of the following reason and reaction mechanism.

r<[0106; The triphenylboron-amine complex () inthe coating. L.material; oqsn
stays'in‘an equilibrium state with triphenylboron
base socaps, rosin and the like. They may be used alone or in
conmbination of two or more kinds thereol,
[0084]

Further, in the antifouling ccating material
composgition according to the present invention, the resing
described above can be used in combination with a monobasic
acid. The moncbhbasic acid includes, for example, rosin,
versatic acid, naphthenic acid,
triphenyliscbutenylcyclohexanecarboxylic acid (e.g., trade
name: A-3000, manufactured by Yasuhara Chemical Co., Ltd.}
and the like.

[0085]

An amount of the coating Zilm-forming fesin (A) {(solidg
content) contained in the antifouling coating material
composition according to the present invention is usually 5
toe 35 % by welght, preferably 15 to 25 % by weight
considering the coating property and a surface flatness of

the ceoating film. The monobasic acid can be blended, 1if
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and the amine compound which stay in the state that the above complex
(bi) is disengaged (dissociated), and it is considered that a bond of
triphenylboron with the amine compound is formed by further adding the
amine compound (C) 15 and that the equilibrium is deviated to a direction
in which the complex (bl) is formed?ﬁ)l.O?] If an acid component is
added to the coating material blended with the above

nediphenylborgn.aminecomplex {bi).the 20:decompasitioneastion of the o,
triphenylboron-amine complex (b1) tends to be accelerated, and if the

20 temperatureis- elevated-in producing or storingsthg cogting materals ; dering
blended with the above triphenylboron-amine complex (bl) or moisture

thangdforeign matters sueh as metals and-the likeare:mixed 42 ;therein.the; o

decomposition reaction of the triphenylboron- amine complex (bi) tends to

of b@@cgge@;@dt%s well. [0108)-The above deggmposition feactionisa 11y be
considered to 5 proceed because of the reasons that a bond between

re fHiphenylbpron and.the amips;compound;ig broken o hare a;vacant ap,
orbital of a boron atom in the triphenylboron-amine complex (bl) to

and161e0Y, enhangce fhe ghemical reactiyity and H{?%@P?ﬂ@,c%rﬁefﬁ erably 0.5

triphenylboron becomes instable, so 10 that a phenyl group is released.

o (G091 In.contiast with this, it can ?@oe%mgdggaw@ 1he Pregentie coating

invention, if a bond between'triphenylboron and the amine compound

£ 1 {Geordinately. bopded with this.triphenylbron) . ,

[G0B&]

- Triphenylboron-amine complex (bl):

The antifouling coating material composition according
Lo the presgsent invention is blended with at least tThe
Triphenvylboron-amine complex (bl) (particularly preferably
pyridine-triphenylboron) as the antifouling agent (B).

[0087]

Capable of being used as the triphenylboron-amine
complex (bl) are triphenvlborcon-amine complexes {(bl)
represented by The following Formulas {Va] described in
paragraph [0041] of JP A 2006-188453 and paragraphs [004%2] to
[0C53] of JP A 2006-176¢785 which are disclosed by the present
applicants:

[0088]
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15 is broken, the amine compound (C) which is added and supplemented
prevents the skeleton of the triphenylboron- amine complex (bi) from
becoming instable to contribute to inhibition of the decomposition of the
triphenylboron-amine complex (bi). 32 [0110] The above amine
compound (C) may be any of ammonia, heterocyclic amines, cross-linked
cyclic amines, aliphatic amines, allcycllc amines, aromatic amines and
amino alcohols. An alkoxy grot%‘jj ntaining amine compound is included
raswell 43 \in the aliphatic amin &scribed above. [0111] The amine

" o’ompoun\q (F) may be any of pyi/mary amines, secondary amines and

‘tertiary am nd mong tlhem, the 5 primary amines are preferr |n
‘ f\ terms of afg— ﬁposmon inhiBiting effect of the triphenylboron- é-rhlrfe
plexf Jf) [0112] The hetero T mines described above include a
R“&meér%d heterocyclic compaotihd a3i’ﬁ‘§ 1 to 3 nitrogen atoms, 10 a
five-membered heterocyclic compound having 1 to 3 nitrogen atoms and
the like. [0113] Among them, the six-métatgrdd Heterocyclic compound
having 1 to 3 nitrogen atoms is preferably pyridines, 15 pyridazines,
r ydejdines, pyrazines, piperidines, piperazines, morpholines, picolines,
quinolines and quinaldines, and the above six-membered heterocyclic

compoyngls may he sybstituted with halogens adewer alkyl groyp(1193ing 2

carbon atoms), a

to 30 carbon atoms which may be linear or branched or an

alkoxy group represented by —-R'-0-R? (R’ represents a linear

or branched alkylene group having 1 to 8 carbon atoms or &

phenyiene group, and R? represents a linear or branched alkyl

group having 1 to 18 carbon atoms); and € is 0, 1 or 2.
[00s0]

Further, a triphenylpcron-pyridine {(pyridine-
triphenylborane) base compound represented by the foliowing
Formula [Vk] can be used as well for the triphenylboron-amine
complex (1):

10021]
/'f“"“““w %\ /cxmrxm EQ&Q

\/nam V2

[0092]

in Formula [VR], RZ° represents H, a halogen atom (I,
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phenyl group, an acetyl group, an amino group, a carboxyl 20 group, a
hydroxyl group and an alcohol group or may not be substituted
(non-substituted) . Further, in the case of pyridine, it may be incorporated
into a polymer as is the case with 4-vinylpyridine. [0114] 44 When the
amine compound (C) is selected from the six membered heterocyclic
compounds described above, preferred are pyridines represented by
c14-hydrexypyridine ard 4: acetylypyridineand-guinolinesreprasented:Byms
quinoline and 5 isoquinoline. [0115] On the other hand, the
whfive-merbeted hetergcyslic :compaung having 1 to 3 nitrogen atoms is
preferably pyrroles, pyrrolines, indoles, isoindoles, imidazoles,
[ bepzimidazoles, 10 thiazoles and isothiazoles, and the above
five-membered heterocyclic compounds may be substituted with halogen,

a loweralkyl group £1 10-3,carban atoms). aphenylgreup.an acetyl
group, an amino group, a carboxyl group, a hydroxyl group and an

re@IcoRohgroyp0r may.nat be ?@Q?ti@tﬁd[ﬁfkﬁ?g:‘ 15 sybstitied). (0416}

hen the amine compound (C) is selected from the five- membered
be%@é@@g&} s described abgve, imidazoles represented by

imidazole are preferred. 20 [0117] The cross-linked cyclic amines are
[@@qgﬁably quinuclidines and triethylenediamines.

The amines used in forming the triphenylboron-amine
complex (pl) represented by Formula [Val or [Vb] are
coempounds represented by the following Formuia [Va-1l) or [Vb-
1] (R and R* are defined in the same manner as in Formulas
[val and [Vk]). They may be any of aliphatic amines,
alicyclic amines, arcmatic amines, heterocyclic amines, and
these amines may be any of primary amines, seccndary amines
and tertiary amines and are preferably the primary amine in
terms of a stability of the triphenylboron-amine complex (bl).

[0085]

(Hy—N—R"%gy  ooororres [Va-1]
(=0,1,2)

[009¢]

The amines [Va-1] or {Vb-1] used in forming the
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[0118] When the amine compound (C) is selected from the cross 45
linked cyclic amines described above, triethylenediamines represented by
triethylenediamine are preferred. [0119] In addition thereto, the aliphatic
amines, the 5 alicyclic amines and t g aromatic amines include the same
compounds as the amines described above for forming the
triphenylboron-amine complex (bi). [0120] To be specific, preferred are,

- rfgnexample, pmary A0 amines such as n-popyianine-a-hulylaming: 1a [va]
n-hexylamine, n- octylamine, n-decylamine, n-dodecylamine,

or Nrifidecylaming.n- tetradecylamines n-hexadecylamine, n-octadecylamine,
aniline, toluidine and the like; secondary amines such as di-n-butylamine,

di-n-15:hexylanine, di:n-qctylamine, di-psdegylanainerdi-irl am: ne ,

dodecylamine, di-n-tridecylamine, di-n-tetradecylamine, di-n-

neNexadecyamine, gi-nractadecyaming, dinhenylamine andithe  like; and

tertiary amines such as tri-n-butylamine, tri-n- 20 hexylamine,

t r ft-0-06tyiamine, tri-n-decylaming, tin- dodecylamine, tristridecylamine,

tri-n-tetradecylamine, tri-n-hexadecylamine, tri-n-octadecyiamine,

ocitphenylaming. and the like{07 21146 ,When the amine compound (C) is
selected from the alkoxy
ethylhexyloxy)propylamine, aniline, toluidine and the like;
secondary amines such as dibutylamie, dihexylamine,
dioctylamine, didecylamine, didodecylamine, ditridecylamine,
ditetfadecylamin@, dihexadecylamine, dioctadecylamine,
diphenylamine and the like; and
tertiary amines such as tripropylamine, trihexylamine,
trioctylamine, tridecylamine, tridodecylamine,
tritridecylamine, tritetradecylamine, trihexadecylamine,
trioctadecylamine, triphenylamine and the like.
16097]
Among them, the primary amines are prerferred, and
octadecylamine is particularly preferred.
100981
In particular, when RY of the amines [Va-1] used in
forming the triphenylboron-amine complex represented by
Formula [Va] is an alkoxy group represented by ~RY*-0-R* (R'
and B° are defined in the same manner as described above),

the above amines are called alkoxy-containing amines, and
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group-containing amines described above, the alkoxy group- containing
amine is preferably a compound represented by the following Formula (1):
5[0122] H2N-RZ-O-R2 (1) in Formula (1) , R represents a linear or
branched alkylene group having 1§o 8 carbon atoms or a phenylene
group, and R2 represents a linear rbranched alkyl group having 1 to 8

10 carbon atoms. [01231 To be specific, the above alkoxy

amQURCERtaining amine is, preferably, for exampler3-ethexyprepylamine,
3- butoxypropylamine, 3-(2-ethylhexyloxy)propylamine, 3- 15

£ o Jauryloxyprepylamine, 3-stearyloxypropylamine, 4-(2
ethylhexyloxy)butylamine, 4-lauryloxybutylamine, 8- ethoxyoctylamine,

[ $reArethylhexyloxy)octylamine, 2- ethylhexyloxyphenylamine,
lauryloxyphenylamine and the like. [0124] 20 When the amine compound
© isﬁglﬁegllk%(y;g%roup- containing amine (I) described above, 3-(2-
ethylhexyloxy)propylamine is preferred. [0125] The amino alcohol is
preferably.a.compound represgnted:A7 .by. any ef the-following.Farmpulas

(I, (1 and (1V). [0126] RI c7 R 2a/ (r) [0127]
manner as described above. That is, R' represents a linear
or branched alkylene group having 1 to 8 carbon atoms or a
phenylene group, and R’ represents a linear or branched alkyl
group having 1 te 18 carbon atoms.
[01C01
To be specific, the alkoxy-containing amine (I}
includes, for example, 3~ethoxypropylamine, 3-
butoxypropylamine, 3~ (Z-ethylhexyloxy)propylamine, 3-
lauryloxypropylamine, 3-stearyloxypropylamine, 4-{2-
ethylhexyloxy)butylamine, 4-lauryloxybutylamine, 8-
ethoxyoctylamine, 8-(2-ethylhexyloxy)octylamine, Z-
ethylhexyloxyphenylamine, lauryloxyphenylamine and the iike.
[(0101]
Amcong the above alkoxy-containing amines (I), 3-(2~
ethylhexyloxy)propylamine 1s preferred.
r0102]
The amines represented by Formula [Vb~1] described
above which are used in forming the triphenylboron-amine

complex (bl) represented by Formula [VR] can be shown by
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5 In Formula (1), R1 and R'a may be the same as.or different from each
other and are a hydrogen atom, an alkyl group having 1 to 24 carbon
atoms, an alkenyl group having | to 24 carbon atoms, a cycloalkyl group
having 3 to 12 carbon atoms, an alkylailyl group (an alkyl group part has
1 to 24 10 carbon atoms), an aralky‘i1 roup (an alkylene group part has 1
to 24 carbon atoms) or an allyl group, and R3z is an alkyl group having 2
oz daS1carban ators. [9428LR~QFD :15 [0329} Injrormula ¢h JRikis a
hydrogen atom, an alkyl group having 1 to 24 carbon atoms, an alkenyl

indToUR havingd; 10,24 carboniatoms; & ¢yelaalkyl aroup having 340 12
carbon atoms, an alkylallyl group (an alkyl group part has 1 to 24 48

carbon gtorps); .an aralkyl group: (analkyleng greup parthasch ta 24
carbon atoms) or an allyl group, and R2b and R 3b may be the same as

op Ok different frameeach-other and are an alkylene grouphaving 2 19:6: 1
carbon atoms. 5[0130] _OH 2C_OH ---M N~R [0131) In_ Formula (IV),

me 36, RHQ-and Rao may be the same as or different from each other and
aré an alkylene group having 2 10 to 6 carbon atoms. [01323 To be

Spec@£cﬁfﬁ@%ﬁ%ﬁ@ﬂHE%@CQQQH§@Fﬂﬁﬁggﬂine and 4-chloropicoline
which are cbtained by substituting one il (= R*Y) of pyridine
with Cl. Pyridine is particularly preferred in terms of a
stability of the triphenylboron-amine complex (bl).

[0103]
among the triphenylboron-amine complexes (bl)
represented by Formula [Vaj or [Vk], preferably used are
triphenvyl (octadecylamine)boron (that is, in Formula [Va], €

s 2, and R* is octadecyl group):

’....«h

complexes of triphenylboron with alkoxy-containing
amine, particularly Triphenyl{3-{Z-
ethylhexyloxy)propylamineiboron (in Feormula [Va], © is 2, and
R is 3-(2~ethylhexyloxy)propyl group); and

triphenylboron-pyridine (pyridine-triphenyiborane,

abbreviated as PTPE, that isg, in Formula [Vb], R%® is H)Y.

[0104]
- Amine compound (C):

The amine compound (C) in the presept invention has a
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for example, monoethanolamine ((3-aminoethanol, 2-aminoethanol and
the like), diethanolam=_ne, triethanolamine, n-propyl 15 alcohol amine,
di-n-propyl alcohol amine, tri-propyl alcohol amine, i-propyl alcohol amine,
di-i-propyl alcohol amine, tri-i-propyl alcohol amine and the like. The
above amino alcohols are used alone or in combination of two or more
kinds thereof. 20 [0133] When the amine compound (C) is the amino

ruradechol represented by any:of Formutas-dh.«H1)rand @M):-described49 roron-
above, amino alcohol (Il), particularly monoethanolamine is preferred.
am{0234}-n the present invention, various kinds of the amine 5 compounds
(C) described above may be used alone or in combination of two or more
 kinds thereof, for example, combination of (i) octadecylamine which is a
kind of aliphatic primary amines and (ii) 4-hydroxypyridine, 4-

acetylypyridine and the like which-are a kind-of the,sbymembered innipit
heterocyclic compound having 1 to 3 nitrogen atoms (may have the

de SYbstitents described above), [Q133], Anpddition.amount-oftthe above: n the

amine compounds (C) is preferably a proportion of 0.1 to 3 mole per mole
an©f 16,15 triphenylogronsamine complex, (), and kisymote,preferably, a

proportion of 0.2 to 2 mole considering decomposition inhibition and a

£olong,term storage stahility,of the ; tiphenylborpnsamine complex (bl) and a
long term antifouling
[0106]

The triphenylboron-amine complex (bl) in the ccating
material stays in an eguilibrium state with triphenylboron
and the amine compound which stay in the state that the above
complex (bl) is disengaged (dissociated), and it is
consldered that a bond of triphenvliboron with the amine
compound is formed by further adding the amine compound (C)
and that the eqguilibrium is deviated to a directicn in which
the complex (bl) is formed.

[0L07]

If an acid compenent is added to the coating material
blended with the above triphenylboron-amine complex (bl), the
decomposition reaction ¢f the triphenylboron-amine complex
(bl) tends to be accelerated, and if the temperature is
elevated in producing or storing the coating material blended
with the above triphenylboron-amine complex (bl) or moisture

and forelgn matters such as metals and the like are mixed
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property of the antifouling coating film obtained. 20 [0136] if an addition
amount of the amine compound (C) is less than 0.2 moieper mole of the
triphenylboron-amine complex (bl), the decomposition inhibition effect
thereof tends to be unsatisfactory.dg)p the other hand, if an addition
amount of 50 the amine compound’(C) is more than 2 mole, a

decomposition inhibition effect of the triphenylboron-amine complex (bl) is

t hsatistactary buta durability of the-coatingfilmawvhem dmmersed i watefon -
over a long period of time is reduced, and 5 as a result thereof, the long

amierm antifouling praperty:tendsto be reduced.aswelk [8137L The amine

compound (C) used in an amount of 1.0 to 210 parts by weight,
[ Preterably 2.0 to 150 parts by weight per 10 100 parts by weight of the
triphenylboron-amine complex (bl) described above is preferred in terms

of the gffecis. descrinedghave: (01381 Jbe tiphenylboren-amingy o
complex (b1) which is used in 15 an amount of 5 to 150 parts by weight,

proreferably 7.10.100 parts, By weight.per 100 pagts by weight gt.the coating

film- forming resin (A) (solid content) described above is preferred in

+ » 1erms,ofia goating wierkahility.of the antifouling coating material, pare a

composition and a flatness of 20 the antifouling coating film obtained.

va%]@gg&g@ti@ylinﬁg gg?ﬁ%ﬁx(bg%:om in the triphenylboron-amine

complex (bl) to thereby enhance the chemical reactivity and
that the structure of triphenylbeoron becomes instable, so
that a phenyl group i1s released.

[0109]

In contrast with this, 1t can be estimated that in the
present invention, 1f a bond between triphenylboron and the
amine compound {coordinately bonded with this triphenylboron)
is broken, the amine compound (C) wnhich 1s added and
supplemented prevents the skeleton of the triphenylboron-
amine complex (bl) from becoming instakle to contribute to
inhibition of the decomposition of the triphenylboron-amine
complex (k1l).

[0110]

The above amine compound {(C) may be any 0 ammonia,
heterocyclic amines, cross-linked cyclic amines, aliphatic
amines, alicyclic amines, aromatlc amines and amino alcohols.

An alkoxy group-containing amine compound is included as well



The antifouling coating material composition of the 51 present invention
contains the triphenylboron-amine complex (b1l) as an antifouling agent,
and it may further contain, if necessary, the other antifouling agent (b2).
[0140] 5 The antifouling agent othe& ghan the triphenylboron- amine
complex (bl) includes, for example, copper pyrithione, zinc pyrithione,
4,5-dichloro-2-n-octyl-4-isothiazoline-3-one,

in NoNedimethyldichloraphenrydureas 2.4, 6<tiichiosaphenylmaleimide,
2-methyithio-4-tert-butylamino-6 10 cyclopropy-S-triazine,

f (2,4,5,6-tetrachloroisophthalonitr..le, bisdimethyidithiocarbamoy-!zinc

ethylenebisdithiocarbamate, chloromethyl-n-octyl disulfide,

N, N'-dimethyi-Ne-phepyldh dugrodighloramethylthyig)splfamide; amines,
N,N'-dimethyl-N'-tolyl- (N-fluorodichloromethylthyio)sulfamide,

setetraalkylthivram L Sdisulfide rzine dimethyldithiocarbamate; Ziftgen, the
ethylenebisdithiocarbamate, 2,3-dichloro-N-(2',6'-

or diethyiphenylimaleimide, 2;3-dichloroN-(2-ethyl6- = decomposition

methylphenyl)male=mide, zinc sulfide and the like. The above antifouling

inRgentsimay berusad alene ok in- coMRINGHON OF BWo 220 gEMesakinds (b1 .
thereof. [01417 The above antifouling agents (b2) are preferred since
[ thay-exert less effects on the physical properties of the coating film. 52

0142) - Color pigment (D):

The heterocyclic amines described above include a six-
membered heterocyclic compound having 1 to 2 nitrogen atoms,
a five-membered heteroéyclic compound having 1 to 3 nitrogen
atoms and the like.

[0113]

Among them, the six-membered heterccyclic compound
having 1 to 3 nitrogen atoms 1s preferably pyridines,
pyridazines, pyrimidines, pyrazines, piperidines, piperazines,
morpholines, piliceclines, guincliines and guinaldines, and the
above six-membered heterocyciic compounds may be substituted
with halogen, a lower alkyl group (1 te 2 carbon atoms), a
phenyl group, an acetyl group, an amine group, a carboxyl
group, a hydroxyl group and an alcohol group or may not be
substituted (non-substituted). Further, in the case of
pyridine, it may be incorporated into & polymer as 1s the
case with 4-vinylpyridine.

[0114]
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The antifouling coating material composition of the 5 present invention
may be blended with various kinds of conventionally known organic and
inorganic pigments as the color pigment (D). [0143] The organic
pigments include carbon black, napgtlpol red, 10 phthalocyanine blue and
the like. The inorganic pigments include, for example, red iron oxide,
baryte powder, zinc oxide (ZnO), titan white, yellow iron oxide and the

like. Watiousreolorants-suchas dyes and theslikemayheiinetuged: inthe: x -
above pigments. The color pigment (D) of the present 15 invention is

mepasticulary-preferably red iramexidedifan-white apd yellewdronaxide rred
among the inorganic pigments in terms of a tinting power in terms of

ar&oloringprapertiesyand Lheorganic pignents:descrbed above are -
preferred as well since they can provide particularly a coating film having

= c&c20 brilliantcoler apg cause less discoleratian.e [0144; When,bleading:thend
color pigment (D), it is used preferably in an amount of 0.05 to 125 parts
1 by weightiper 100 parts by weight of the coating film-forming resin (A) 53
(solid content). [0145] - Extender pigment (E): 5 The antifouling coating
[ dnaterial composition of the present invention may be blended with
various kinds of conventionally known pigments as the extender pigment

(B). 91464 other hand, the five-membered heteroccyclic
compound having 1 to 3 nitrcgen atoms is preferably pyrroles,
pyrrolines, indoles, isoindoles, imidazoles, benzimidazoles,
+thiazoles and lsothiazoles, and the above five-membered
heterocyclic compounds may be substituted with halogen, a
lower alkyl group (1 to 3 carbon atoms), a phenyl group, an
acetyl group, an amino group, a carboxyl group, a hydroxyl
group and an aicohol group or may not be substituted {(non-
substituted).

[0118]

When the amine compound (C) 1s selected from the five-
membered heterocyclic compounds described above, imidazoles
represented by imidazole are preferred.

[(0117]

The cross-liinked cyciic amines are preferably

guinuclidines and triethylenediamines.
[0118]

When the amine compound (C} 1s selected from the cross-
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The extender pigment is such a pigment that has a small 10 refractive
index and that is transparent when mixed with oil and varnish and does
not mask a coated surface, and such extender pigment includes, for
example, talc, silica, mica, clay, zin¢c oxide, calcium carbonate which is
also used as an anti-settling agent, kaolin, alumina white, white carbon 15
which is also used as a delustering agent, aluminum hydroxide,

11 Amaghesiwm carbenate sbarwm,caponate charium sulfate.anchthe: likenes
and among them, zinc oxide, talc, silica, mica, clay, calcium carbonate,

reaelin and bagum sulfate are prefegiadn I herabove-extender pigments

can be used alone or in 20 combination of two or more kinds thereof.
 When blending the extender pigment (E), it is used preferably in an
amount of 2.5 to 250 parts by weight per 100 parts by weight of the

coating filmaderming resin.(4) {solid-contenth i {0144 rlnarganic

dehydrating agent (F): The antifouling coating material. composition of the

a1 Pregent invention may be further blended with anhydrite-andi S @yRsusAme
hemihydrate (casting plaster) as the inorganic dehydrating agent (F)

cotihen hlending the inorganic dehydrating agent (F)rifis used preferably
in an amount of 1.0 to 25 parts by weight per 100 parts by weight of the

=€ %@%ﬁ%@@g&{%ﬂé@%@@g content). 10 [0148] - Plasticizer (G):
e antifouling coating material composition of the
[0120]

To be specific, preferred are, for example, primary
amines such as n-propylemine, n-butyiamine, n-hexylamine, n-
octylamine, n-decylamine, n-dodecylamine, n-tridecylamine, n-
tetradecylamine, n-hexadecylamine, n-octadecylamine, aniline,
toluidine and the like;

secondary amines such as di-n-butylamine, di-n-
nexylamine, di-n-octylamine, di-n-decylamine, di-n-
dodecylamine, di-n-tridecylamine, di-n-tetradecylamine, di-n-
hexadecylamine, di-n-octadecylamine, diphenylamine and the
like; and

tertiary amines such as tri-n-butylamine, tri-n-
hexylamine, tri-n-octylamine, tri-n-decylamine, tri-n-
dodecylamine, tri-n-tridecylamine, tri-n-tetradecylamine,
tri-n-hexadecylamine, tri-rn-octadecyiamine, triphenylamine
and the like.

10121)
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present invention may be further blended with chlorinated 15 paraffin and
terpenephenol as the plasticizer (G). When blending the plasticizer (G), it
is used preferably in an amount of 0.5 to 50 parts by weight per 100 parts
by weight of the coating film-forming esin (A) (solid content). 20 [0149] -
Anti-sagging/anti-settling agent (thixotropic agent) (H): The antifouling
coating material composition of the present invention may be. blended
with grganic: elay Hasgwvaxb5oerganic waxangdhedike@sthern the alkoxy
anti-sagging/anti-settling agent (thixotropic agent) (H). [0150] The
gr ARt-sageing/ant-setiingagentdneludes arganie S, clay dase waxessuchp -
as respective amine salts, stearate salts, lecithin salts and alkylsulfonic
co@eith salts0fAl; €a andZre: prganic waxessugh aspolysihyene wax, by the
amide wax, hydrogenated castor oil wax and polyamide wax; mixtures of
£o1hegrganic-eglay base waxes and the organic waxes; synthetic 10 fine
powder silica; polyethylene oxide base waxes, fatty acid amide waxes
r @nghthe like, and among them, preferred are polyamide wax, synthetic
fine powder silica, polyethylene oxide base waxes, fatty acid amide
waxes, and orgapic clay base waxes. 15 [015%]yWhen blending the
anti-sagging/anti-settling agent (thixotropic agent) (H), it is used

in PEEferably. inian amount. gt Q25-{0 H0-parts by weightipes 100 parts iy 1 ene
weight of the
group having 1 to 8 carbon atoms or a phenylene group, and R?
represents a linear or branched alkyl group having 1 to 8
carbon atoms.
[0123]

To be specific, the above alkoxy group-containing amine
is preferably, for example, Z2-ethoxypropylamine, 3-
butoxypropylamine, 3-{2~ethylhexyloxy)propylamine, 3-
lauryioxypropylamine, 3-stearyloxypropylamine, 4-(Z2-
ethylhexyloxy)butylamine, 4-lauryloxybutylamine, 8-
ethoxyoctylamine, 8-{Z-ethylhexyloxy)octylamine, Z-
ethylhexyloxyphenyiamine, lauryloxyphenylamine and the like.

[0124]

When the amine compound (C) i1s the alkoxy group-
containing amine (I) described above, 3-{Z-
ethylhexyloxy)propylamine is preferred.

[0125]

The amino alcohol is preferably a compound represented



coating film-forming resin (A) (solid content).. 20 [01521 - Oxyalkylene
group-containing linear organopolysiloxane (I): The antifouling coating
material composition of the 56 present invention, particularly the
antifouling coating material composélit}'on for fishing nets may be blended,
if necessary, with oxyalkylene group-containing linear
organopolysiloxane (also referred to as polyether silicone). 5 [0153] The
by axyalkylenergroup-costainingrineat: organapolysiloxane inghades; for.
example, polyether-modified polydimethylsiloxane, polyether-modified
i (patyalkyl(methyl)siloxane and the like. Among the above 10 oxyalkylene
group-containing linear organopolysiloxanes, the particularly preferred
| c?@pound includes polyether-modified polydimethylsiloxane represented
0y the following Formula [la] which was described as a component (b) in
paragraphs [0038] to [00451 of JD A 1999-199414 filed by the present 15
[ .1 .01p~ E.hﬁ.ﬁ? ye polyether-meglified polydimethylsiloxane
ly a hydrophile-t hile balance B) of 2to0 12, and it falls
R% preferably in a range of 2 to 7. 20 [0155] R2 R2 R2

[0127]

5 In Formula (II), R™ and R*® may be the same as or
different from each other and are a hydrogen atom, an alkyl
group having 1 to 24 carbon atoms, an alkenyl group having 1
to 24 carbon atoms, a cycloalkyl group having 3 to 12 carbon
atoms, an alkylallyl group (an alkyl group part has 1 to 24

10 carbon atoms), an aralkyl group (an alkylene group part has 1
to 24 carbon atoms) or an allyl group, and R is an alkyl

group having 2 to & carbon atoms.

[0128]

R¥F_OH
15 [0129]
In Formula {(III), RY™ is a hydrogen atom, an alkyl
group having 1 to 24 carbon atoms, an alkenyl group having o

to 24 carbon atoms, a cycloalkyl group having 3 to 12 carbon

atoms, an alkylallyl group {an alkyl group part has 1 to 24
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E2 XSIC) Sid SI-X R2 X1 12 ----- [la] I m 57 [0156] in Formula [1a X', X
and X3 each represent independently a polyether group: -R-A-(R 30) -R4
(R represents an alkylene group having 1 to 5 carbon atoms; A
represents a 5 single bond or an ox%%en atom; R3 represents an alkylene
group having 1 to 5 carbon atoms; R"represents an alkyl group having 1
to 5 carbon atoms or hydrogen; and n represents a repeating unit
cafumber} eran alkyh geoup having rbig- carbon atemshat least.ene 8k X', nas 1
X2 and X3 is the 10 polyether group described above: -R-A-(P, 30)n-R4;
to F2urepresemts amnalkyl greuprhaying, to;3cafhonatomsrr apd meaghhy be
represent a repeating unit total number, and a bonding order of the
théeReatingunits [-3i{R2)2Q | and { SI(RA LX) 0drs optienak 15 [QA541TRE ene
polyether silicone represented by Formula [la] described above is also
gv(g%fgrr@ggggrg;s polyether-modified siligone, and it can be classified into: i)
side chain type polyether silicone, wherein X' out 20 of X2, X2 and X3 is a
| potyether group such as -R-A- (C2H40),,-CH3 (R, A and n are the same
as descrlbed above) and the like, and X2 and X3 are an alkyl group such
like ii) both end type polyether silicone, wherein X' out

In Formula (IV), R, R*® and R*® may be the same as or

O
5,
i~
h
)
[
D
=
ot
h
H

om each other and are an alkylene group having 2
to © carbon atoms.
01327
To be specific, the above amino alcohol is preferably,
for example, monocethanolamine (B-aminoethanol, 2-aminocethanol
and the like), diethancolamine, triethanclamine, n-propyl
alcohol amine, di-n~propyl alcohel amine, tri-propyl alcchol
amine, i1-propyl alcchol amine, di-i-propyl alcohol amine,
ri-i-propyl alcohol amine and the like. The above amino
alconols are used alone or in combination of two or more
kinds thereof.
[0133]
When the amine compound (C) is the aminoe alcohol

represented by any of Formulas (II), (IIT) and (IV) described
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of Xi, X2 and X3 is an alkyl group such as methyl and the like, 58 and X2
and X3 are a polyether group such as -R-A-(C2H40),-CH3 (R,. Aand n
are the same as described above) and the 'like, and composite type
polyether silicone in which the 5 pol §ther group described above is
bonded to (iii): aside chain and one‘end, (iv): a side chain and both ends
or (v) only one end. Among them, the side chain type polyether silicone

ab4&Ror the bath end-typepolyether silicene(ii) is- preterreddnternas aithe: is
antifouling property and the like. 10 10158] In. the polyether group
oréescried above: -R-A-(R30)"-RS R represents an alkylene group having
1to 5, preferably 2 to 5 carbon atoms, and this alkylene group may be
[ @ither linear or branched. To be specific, the alkylene group includes 15
methylene, ethylene, n-propylene, i-propylene, n-butylene and the like,

and among themethejinear groups.are preferad. Ethyleneand e amine
n-propylene are more preferred, and ethylene is particularly preferred.

cotPR9] 20 R3 represents,an alkylene group-having. 3 tg bcarbon atoms
which is the same as described above, and it includes preferably

cofiiviene: Jherepeating unit pumber niis & pwnber of 140 30, Rdy1 e

represents an alkyl group having 1 to 5 carbon atoms or hydrogen, and it

colfpreferably anralkyl group. a9 -The groups, described aboye,can be

shown as the examples of the above alkyl group, and methyl is
a1 ppriculady preferred orines and (1i) 4-hydroxypyridine, 4-
acetylypyridine and the like which are a kind of the six-
membered heterccyclic compound having 1 to 3 nitrogen atoms
(may have the substituents described apove).

[0135]

An addition amcunt of the above amine compounds (C) is
preferably a proporticon of 0.1 to 3 mole per mole of the
triphenylboron-amine complex (bl), and it is more preferably
a proportion of 0.2 to 2 mole considering decomposition
inhibiticon and a long term storage stability of the
triphenylboren-amine compliex (bl and a long term antifoulling
property of the antifouling coating film cbtained.

[0136]

If an addition amount of the amine compound (C) 1s less

than 0.2 moleper mole of the triphenylborcon-amine complex

{(bl}, the decomposition inhibition effect therecf tends to be

unsatisfactory. On the other hand, if an addition amount of
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considering the antifouling property and a compatibility of polyether
silicone with the resin. 5 [0160] The above polyether group includes, for
example, -C3H6- 0-(C2HAO)n-C2H5 -C2H4-0-(C3H60)-CHj,
-C3H6-0-(C2H40)n-CH3, -C2H4- O %C3H60)n -CH3, -C3H6-(C2H40)
CH3, -C2H4-(C3H60)n-CHS3, CSH% (C,H40)n-H, -C2H4-(C3H60)n-H'
-(CSHB60)N-CH3, -CH2-0-(C2H40)-CH3, 10 -CH2-0-(C2H40)n-H,

the(G2H4QNCHBo {(82H40)N-H;, -€H2-0404H50)mEHS, = decomposition
-CH2-0-(C4H60)n-H, -(C4H60)n-H and the like. Among the above

i nipolyethergreaps thegroups havingra-methoxygroup ahanendoare: (bl) is
preferred considering the antifouling property and a compatibility of

s a polyethersiiconswith thesresin, and, 15:C3H6-0-(02H4Q)N-GH3 anger
-C2H4-0O-(C3H60)a CH3 are particularly preferred. [01611 R’ in Formula

imila}represents an-alky-greup having Lde 3-carben atems (methyh eiByl, and
n-propyl, i-propyl and the 20 like). Plural R2 may be the same as or

as differentfrom-each. gther-and all of themare preferably, mett 0162} Aends
bonding order of the repeating units [-Si(R2)20-] and [-Si(R2)(XI)O-] is

+ o optionala T hatis, whea X2 on a side chain 60 is the polyether group
described above: -R-A-(R 10)-R4, this X' may be present in any positions

[ ®f thg side chain group in a polyether silicone molecule. [0163) 5 The

repeating unit number r is a number of 1 to 7000, and in is a number of 1

to 5071 he above polygthersilicane used in an amount of 1.0 to 210
parts by weight, preferably 2.0 to 150 parts by welght per
100 parts by weight of the triphenylboron-amine complex (bl)
described above is preferred in terms of the effects

described above.

The triphenylboron-amine complex (bl) which is used 1in
an amount of 5 to 150 parts by weight, preferably 7 to 100
parts by weight per 100 parts by weight of the coating film-~
forming resin (A) (solid content) described above 1s
preferred in terms of a coating workabllity of the
antifouling coating material composition and a flatness of

the antifcouling cecating film obtained.

[0139]
- Other antifouling agent {bZ):

The antifouling coating material composition of the
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has a molecular weight of usually 1,000 to 50,000, preferably 3,000 to
10,000. [0164) 10 The above oxyalkylene group-containing linear
organopolysiloxane (I) can be used in an amount of, for example, 0.5 to
200 parts by weight per 100 parts by 1Weight of the coating film-forming
resin (A) (solid content). 15 [0165,1 = Plastic resin (J): The antifouling
coating material composition of the present invention may be further

prolended; ifnacessarys withathesplastic resin.th sueh aspoluteresonplex
paraffins, 20 vaselines, dialkyl sulfide compounds and the like. When

(b Plending thexplastic resin {)x i ds,used, preferabiyaip an ameunt of0:510,, ¢
50 parts by weight per 100 parts by weight of the coating film-forming

nefesindA), (solid.coptent) [01663:6), Thepalyhuienes described above
include, for example, "Polybutene TV-7", "Polybutene LV-10 "Polybutene

459" and "Polybutene LV-100" each manufactured by Nippon
Petrochemical's Co., Ltd. 5 [0167] The paraffins described above include,

for example,.p+ paraffin, (mapufactured by Nippen Pefrochemicals, C9oron-
Ltd.), chlorinated paraffin (e.g., A-40, A-50, A-70, A-145 and A-150

amfﬁgug@aﬂﬁ%&bwEQ§OQ£EEB@@§9t@%ykgﬁg%gﬂgﬁ]g@ﬁﬂ@§egy¥%thione,

include, for example, white vaseline and
zinc pyrithione, 4,5-dichloro-Z-n-octyl-4-iscthiazoline-3-one,
N, N-dimethyldichlorophenylurea, 2,4,6-
richlorophenylmaleimide, Z-methyithio-4-tert-butylamino-6-
cyclopropy-S-triazine, 2,4,5,6-tetrachloroisophthalonitrile,
bisdimethyldithiocarbamoylzinc ethylenebisdithioccarbamate,
chloromethyl-n-octyl disulfide, N,N’'-dimethyl-N’'-phenyi-(N-
fluorodichloromethylthyio)sulfamide, N,N’-dimethyl-N’'~tolyl-
(N-fluorodichloromethylthyio)sulfamide, tetraalkylthiuram
disulfide, zinc dimesthyldithiocarbamate, zinc
ethylenebisdithioccarbamate, 2,3-dichloro~N-~(2',6" -
diethylphenylimaleimide, Z,deichIOIOMNW(2’*ethyl—6’—
methylphenyl)maleimide, zinc sulfide and the like. The above
antifouling agents may be used alone or in combination of two
or more kinds thereof.

[0141]

The above antifouling agents (b2) are preferred since

they exert less effects on the physical properties of the

coating film.
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yellow vaseline (manufactured by Andoh Parachemie Co., Ltd. and the
like) The dialkyl sulfide compound described above includes a compound
represented by the following Formula (VI). 15 [0169] R3d_(S)n-R3e (V1)
In Formula (VI), plural Rid and R3e ggay be the same as or different from
each other and each represent a linear or branched alkyl group having 1
to 20 carbon atoms, and n 20 represents an integer of 1 to 20. [0170] The
linear or branched alkyl group having | to 20 carbon atoms represented
by Ric or R'e includes methyl, ethyl, propyl, hexyl, octyl, nonyl, decyi,
[@jp,gj@@yl, octadecyl and 62 the like, and among them, an alkyl group
having 4 to 19 carbon atoms is particularly preferred. [0171] The term n
in Formulan (YY) issanrintegerof 1 to 20, 5 and n is preferably 1 to 10, more
preferably 4 to 10 in terms of maintaining the antifouling property. [0172]
The dialkylLsulfide compound {V1).inclydes, for,examplee ditet-bubt < he
decasulfide, dipentyl tetrasulfide, dipentyl 10 pentasultide, dipentyl
prdeeasulfide,dioctyldigulifidg. dioctyldetrasulfide, dioctyl pentasultide, ¢
dinonyl tetrasulfide, dinonyl pentasulfide, di-tert-nonyl tetrasulfide,
cofiitert-nany pentasulfide, didegyl tetrasulfide, didodecyltetrasylfides s +he

dioctadecyl 15 tetrasulfide, dinonadecyl tetrasulfide and the like. It shall
color pigment (D).
[0143]

The organic pigments include carbon bklack, naphthol red,

phthalocyanine blue and the like. The inorganic pigments

[N

nclude, for example, red iron oxide, baryte powder, zinc
oxide (Zn0), titan white, yellow lron oxide and the like.
Various colorants such as dyes and the like may be included
in the above pigments. The color plgment (D} of the presaent
invention is particularly preferably red iron oxide, titan
white and vellow iron oxide among the inorganic pigments in
terms of a tinting power in terms of ccloring properties, and
the organic pigments described above are preferred as well
since they can provide particularly a coating f£ilm having a
brilliant coleor and cause less disccecloration.

[01447

When blending the color pigment (D), it 1s used

preferably in an amcunt of 0.0 to 125 parts by welght per

100 parts by weight ¢f the coating film-forming resin (A)



[
(@)

20

not be restricted to the above compounds. [0173] - Solvent (M): 20
Various components described above are dissolved or dispersed in a
solvent in the antifouling coating material composition (antifouling coating
material) of the present invention. [91,74] 63 The solvent used in the
above case includes, for example, various solvents blended usually into
antifouling coating materials, such as aliphatic solvents, aromatic

( s SOlvents; ketone hase solvents, ester base solvents, ether 5 base solvents

~and the like. The aromatic solvents described above include, for example,
xylene, toluene and the likeThe ketone base solvents include, for
example, MIRK and the like. The ether base solvents include, for

r example, propylene glycol monomethyl ether, propylene glycol

monomethyl ether 10 acetate (PMAC) and the like. [0175] When the
triphenyiharen-amine;cemplex (bl) or the amine compounds (C) which is
solid at ambient temperature is used in the antifouling agent set of the
presentdnvention; the 13 selvent (M) which.camdisselye the-abeve:f the
components (b1) and C) may be blended if necessary, and the solvent

préM) ysed in-dhis;casedncludes the same spivents;as deseribed.aoves
[0176] 20 Production of antifouling coating material composition and

coRplifouling 20e0t $8lown pigments as the extender pigment (E).

rdl4ol
The extender pigment 1s such a pigment that has a small
refractive index and that is transparent when mixed with oll

and varnish and does not mask a coated surface, and such

cextender pilgment includes, for example, talc, silica, mica,

clay, zinc oxide, calcium carbonate which 1s also used as an
anti-settling agent, kaolin, alumina white, white carbon
which is also used as a delustering agent, aluminum hyaroxiae,
magnesium carbonate, barium carbonate, barium sulfate and the
like, and among them, zinc oxide, talc, silica, mica, clay,
calcium carbonate, kaclin and barium sulfate are preferred.
The above extender pigments can be used alone or in
combination of twoe or more kinds thereof. When blending the
extender pigment (E), it is used preferably in an amount of
2.5 to 250 parts by welght per 100 parts by weight of the

coating film-forming resin (A) (solid content).
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The antifouling coating material composition according to the present
invention is obtained by adding the amine compound (C) to conventional
ship bottom coating materials, 64 antifoulants for fishing nets, which
contain components such as, for eg%mple, the coating film-forming resin
(A) and the triphenylboron-amine complex (bl) but do not contain the
amine compound (C), in an amount of 1 to 210 parts by weight, 5
r opreferably 2 to 150 parts by weight per 100 parts by weight of the
triphenylboron-amine complex (bl), in other words, in an amount of 0.1 to
3 mole, preferably 0.240 2:0-mole.pek gaele of the triphenylboron-amine
- -complex (bl). [0177] 10 The amine compound (C) is contained in the
antifewling: geating: material composition-accordingdathe present of the
invention thus obtained, and therefore the triphenyiboron- amine complex
prdbb.can be.inhibited from beingrdecamposederlnadditiomtheretpaan te - and
antifouling coating film having an 15 excellent static antifouling property is
gyiobtaingd by:coating cthe-aniifuling.coating materak ekthe-present:
invention containing the above triphenylboron-amine complex (bl) onto
deP@its:0f ships; fishing nets, othex fishingmateralsrand ther fike which are
brought into contact with seawater. 20 [0178] It is a matter of course that
dem§9ﬂﬁe@%@£smp) bottem:coatingnateralsy aptifpulants fordishing: of
nets and the like contain neither the triphenylboron-amine complex (b1)
1. Mor the;amine-compound (Gh-the componepts (bh and (@i6mt of the

coating film-forming resin (A) (solid content).

[0148]

- Plasticizer (G):

The antifouling coating material composition of the
present invention may be further blended with chlorinated
paraffin and terpenephenol as the plasticiier (G). When
blending the plasticizer (G), it is used preferably in an
amount of 0.5 tc 50 parts by weight per 100 parts by weilght

of the coating filim-

Hh

crming resin (A) {solid content).

[0149]

-~ Anti-sagging/anti-settling agent (thixotropic agent)

The antifouling coating material composition of the

present invention may be blended with organic clay base wax,
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which are the essential components of the antifouling agent set according
to the present invention may be added and mixed with the above ship
bottom coating materials and the like and that the solvent (M) may be
added and mixed as well if 5 neces ary. [0179] The antifouling agent set
of the present invention is obtained y blending the triphenylboron-amine
complex (bl) and the amine compound (C) and further blending (miximg),
ordbA0nesessanyq thensolvem(M)which candissolvgthemy 40180k tling
preparing any of the antifouling coating material composition and the
agantifouling.agent setaceesding torthe present invention, an order of
adding the above components 15 (bl) and (C) shall not specifically be
rrestiicted. [0181] In preparing the antifouling coating material
composition of the present invention, the components (bi), (C) and (M)

whichicenstitute-the-antifouling-agentiset may be;L0-blended fadded)danic

the amounts described above. [0182" Antifouling coating film, substrate

<1 Provided with, seating-film, antifauling:substrate ard antifouling methed 66
for substrate The antifouling coating film according to the present

sainvention g characterized by,eomprisingany of the antdfouling-coatingn1, ca
material compositions described above. 5 [0183]

and Zn; organic waxes such as polyethylene wax, amide wax,
hydrogenated castor olil wax and polyamide wax; mixtures of
the organic clay base waxes and the organic waxes; synthetic
fine powder silica; polyethylene oxide base waxes, fatty acid
amide waxes and the like, and among them, preferred are
polyvamide wax, synthetic fine powder silica, polyethylene
oxide base waxes, fatty acild amide waxes and organic clay
base waxes.
10151)

When blending the anti-sagging/anti-settling agent
(thixotropic agent) {(H), 1t i1s used preferably in an amount

of 0.2% to 50 parts by weight per 100 parts by weight c¢f the

coating film-forming resin (A) (sclid content).

[0152]
- Oxvalkylene group-~containing linear
organopolysiloxane (I):

The antifouling coating material compositicon of the
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The substrate provided with a coating film according to the present
invention is characterized by that the surface of the substrate is coated
with a coating film obtained by curing any of the antifouling coating
material compositions 10 describe gbove. [0184] The antifouling
substrate according to the present invention is characterized by that the
surface of the substrate brought into contact with seawater or freshwater
prdsdpcoatedwith acoatingHilm abtaineddecuring:any.ofithe antifouting
coating material compositions described above. [0185] The antifouling
ma Stbsate-orthe substiaterdescribed: ahove whichis acoated matter ir
having an antifouling coating 20 film formed thereon includes underwater
neSbyGHIres, ship putside plates fishing-net. fishing equipments and the like.
- [0186] The method for forming a coating film on the surface of a substrate
or&ER0Kding to the.presentinventianis,64 characterized y-eeatingsen i cone ) .
impregnating the surface of the substrate with any of the antifouling
- coating material compositions described above and then curing the
antifouling coating material to form a coating film. 5 [0187] The antifouling
meth@ﬁé‘%é%‘@%ﬁ@%‘?@@ﬁ@Igéﬁ%a%ﬁ%% invention is characterized

by coating or impregnating the surface of the substrate with any of the

- or@atifauling scaating-matetial gampositiops deserihed above and henoq: rieq

curing

polydimethylsilozane, pclyether-modified
polyvalkyl (methyl)siloxane and the like. Among the above
oxyalkylene group-containing linear organopolysiloxanes, the
particularly preferred compound includes polyether-modified
polydimethylsiloxane represented py the following Formula
la] which was described as a component (b) 1in paragraphs
00387 to [00451 of JP A 1999-199414 filed by the present
applicants.
{0154)

The above polyether-modified peolydimethylsiloxane has
usually a hyvdrophile-lipephile balance (HLB) of 2 toe 1Z, and
it falls more preferably in a range of 2 to 7.

[0155]

TR2T [R27 R®

L B .,

X S10 SiO—Si—X

I I i ~~~~~ [la]

LR AL LX ], R
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10 the above antifouling coating material to form an antifouling coating
film. [0188] Method for inhibiting and controlling decomposition of 15
triphenylboron-amine complex The method for inhibiting and controlling
decomposition of a triphenylboron-amine complex according to the
present invention is characterized by adding the amine compound (C) to
the triphenylboron-amine complex (bl). 20 [0189] The suited examples of
[ cthe driphenylboron-amine complex. (bl) in the above inhibiting and

controlling method are the same as in the cases of the antifouling coating
material rcompasition and the antifouling agenri:set eash deseribed 68
above, and the suited examples given therefor are preferably used.

1 nd@10]The suited examples-ef thearpine-compount (C) if the: Srapovesents
decomposition inhibiting and controlling method are also the same as in

an the gases, ef thecantifouling-coatings materdalisomposition;and thepresents a
antifouling agent set each described above, and the suited examples

=1 9iven therefor are; preferably, used10 (019 Anaddition amount of the:
amine compound (C) in this case is the same as an addition amount

griheregtinithe antifouling-geating material cempesitiansdescribed abovel

That is, the amine compound (C) is added in an amount of

group having 1 to 5 carbon atoms or hydrogen; and n

represents a repeating unit number) or an alkyl group having
1 to 5 carbon atoms: at least one of ¥', ¥° and ¥’ is the
polyether group described above: -R-A~(R%0),-R%; R® represents
an alkyl group having 1 te 3 carbon atoms; r and m each

represent a repeating unit total number, and a bonding order

of the repeating units [~Si(R%),0-] and [-8Si{R%) (X")0O-] is

opticnal.
[0157]

The polyether silicone represented by Formuia [la]
described above is also referred to as polyether-modified

ilicone, and it can be classified into:

(i} side chain type polyether silicone, whereln ¥ out
of ', ¥% and ¥° is a polyether group such as —R-A- (CH.0),-CH;
(R, A and n are the same as described above) and the like,
and ¥° and ¥° are an alkyl group such as methyl and the like ,

(ii) both end type polyether silicone, wherein %' out

of ¥', ¥? and ¥® is an alkyl group such as methyl and the like,
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1.5 usually. 1 to 210 parts by weight, preferably 2.0 to 150 parts by
weight per 100 parts by weight of the triphenylboron-amine complex (bl)
in terms of a weight ratio, and the amine compound (C) is added in an
amount of usually 0.1 to 3 mole, preferably 0.2 to 2 mole per mole of the
triphenylboron-amine 20 complex ( %in terms of a mole ratio. An effect
which is well balanced between decomposition inhibition of the

andripfieaylporon-aming complex thl)-atambienttemperature-fe-gc 15,40 - CH;
25C) to high temperature (e.g., vicinity of 50C), a long term storage

(r Stability of the, antifoyling §9 ceating=materniat gompesitionand afongiterm,
antifouling property and a durability of the coating film obtained therefrom

ands obtained by controlling an addition amount of the amine compound (C)
in the above ranges. 5 [0192] The inhibiting and controlling method for

decompgsition- of the riphenylberan-amine eomplex-aceQrding {9 the
present invention makes it possible to inhibit readily and efficiently the

oo decemposition. of the triphenylborop-amine 19.complex (b1); and asa i ge |
result thereof, production of benzene and generation of benzene odor

cnvhich,are brought, aboytiby, decompasition.of the, friphenylborenramine (v
complex (bl) can notably be inhibited and reduced. [0193] i5 The

on fiphenylboran-amine complex (bl) which ig-a target, in.the-decompasition
inhibiting and. controlling method according to the present invention may
s 1 beany.of () the triphenylheronesaming complexdby.contained inan (1 1) :s
preferred in terms of the antifouling property and the like.
10158]
In the polyether group described above: MRwﬂw(R%nn—R%
R represents an alkylene group having 1 to 5, preferably Z to
5 carbon atoms, and this alkylene group may be either linear
or branched. To be specific, the alkylene group includes
methyliene, ethylgme, n-propylens, i-propylene, n-butylene and
the like, and among them, the linear groups are preferred.
Ethylene and n-propylene are more preferred, and ethylene 1s
particularly preferrec.
[0159]
R® represents an alkylene group having 1 to 5 carbon
atoms which is the same as described above, and it includes
preferably ethylens. The repeating unit number n 1s a number

4

cf 1 te 30. R® represents an alkyl group having 1 to 5

carbon atoms or hydrogen, and it is preferably an alkyl group.
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antifouling coating material obtained by removing only the 20 amine
compound (C) from the antifouling coating material composition of the
present invention, (ii) the triphenylborone-amine complex (bl) contained in
a conventionally known antifouling cpating material (contains the
component (bl) but does not contair the amine compound 70 (C)), (iii) the
triphenylboron-amine complex (bl) itself which does not contain the other

ThEogRanentsiand fivhthe driphenythorone-agtae complexdly contained of
in a solution or a dispersion of the above complex containing the 5

 ndriphenylboron-aminecomplex {bhand g solvent ardispersion medidme rred
and the like, and it shall not specifically be restricted. [0194] The

co@ntifauling coating material compositionpetthe 10 presentipventionisty of
prepared by adding the amine compound (C) to the antifouling coating

oo MateHal(i)ar(l)-described- above, angithe antifouling agent set of the
~ present invention is prepared by adding the amine compound (C) to the
r @ntifouling coating material (iii) or (iv) described above. 15[0195] The
embodiment of the method for inhibiting and controlling the

decomposition.Qf the triphenylbareraming complex shall notherie, -CsH.-

restricted to an embodiment in which the amine compound (C) is added

o- to-thedripbenylboron;amine 20.complex(bl) and.the blended mattery,, -c.H,-

thereof as described above. The decomposition of the

o- infenylhoron-aming; complexo ¢ance inhibited-as-welly adding the: -

triphenylboron-amine
(CoHaO) 5~H, -CoHg— (C3HeO) n—H, —{C3HeO) o~CHy, -CHp=0-{(C:H40),-CHs,

-CH-0- (C2H40) v —H, ~ (C3H40) n=CHjz, = {CzHsQ)y—H, =CH:-0- (C4HeO)~CH;,
“wCHo~0O~ (CgHgO) n=H, = {(CiHeQ)~H and the like. Among the above
polyether groups, the groups having a methoxy group at an end
are preferred considering the antifouling preoperty and a
compatibility of polyether silicone with the resin, and -
CaHg—0- {CsH40) n~CHs and —CoHi=0~({C3HgO) »—CH3 are particularly
preferred.
{01611
R? in Formula [lal represents an alkyl group having 1
to 3 carbon atoms (methyl, ethyl, n-propvli, i-propyl and the
like). Plural R* may be the same as or different from each
other, and all cof them are preferably methyl.
[0162]
2 bonding order of the repeating units [-Si(R%),0-] and

{—Si(RQ)(Xl)O—] is optional. That is, when x' on a side chain
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complex (bl) to the amine compound (C) and blending and mixing the
amine compound (C) and the triphenylboron-amine 71 complex (bl) at the
same time. EXAMPLES [0196] 5 The suited embodiments of the
antifouling coating material composition according to the present
invention, the antifouling agent set 4Hd the method for inhibiting and
controlling the decomposition of the triphenylboron-amine complex shall

i.c Mere specifically. beexplained beloyywith 10 preference to examples, but 1 s
the present invention shall by no means be restricted by the examples

x* shown.below. [Q197]:in examples and produgtionexamples shawn belowp in
"parts" shows parts by weight. 15 [0198] Preparation of compositions in

s Femples.A groupdo . greup apd Comparative Examples 1 to 13
Prepared by conventional methods were antifouling 20 coating material

m:pg@qositions of Example A group (Examples Al to A17: Table 1),
- Example B group (Examples B1 to 217: Table 2) and Example C group

(Examples, CLio.C15: Table 3) inwhich different kinds, of the-copolymers

(A) and other components in addition to the triphenylboron-amine

an§OMPlex (bi).apd.the 72 amine composnd (Gl.are-conainednand 53 11 cone
antifouling agent sets of Example D group (Examples D1 to D14: Table 4)
ha LOMRNST D 14 weight of usually 1,000 to 50,000, preferably
3,000 to 10,000,
[0164)
The above oxvalkylene group-containing linear
organopolysiloxane (I) can be used in an amount of, for

example, 0.5 to 200 parts by welght per 100 parts by weight

of the coating film-forming resin (A) (solid content).

[0165]

- Plastic resin (J):

The antifouling coating mateﬁial composition of the
present invention may be further blended, if necessary, with
the plastic resin (J) such as polybutenes, parafifins,
vaselines, dialkyl sulfide compounds and the like. When
blending the plastic resin (J), it is used preferably in an
amount of 0.5 to 50 parts by weight per 100 parts by welght
of the coating filmmforming resin (A) (sclid content).

[0166)
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Hthe triphenylboron-amine complex (bl), the amine compound (C) and
the solvent. 5 [0199] Further, prepared as well by conventional methods
were antifouling coating material compositions of Comparative Examples
1to 12 (Table 5) which contain the triphenylboron- amine complex (bl) but
do not contain the amine compouno6 ), 10 and an antifouling agent set
prepared in Comparative Example 13 (Table 6) comprising only the

tripheberonsamine-camplexhl)-and hesalvent0200Q], - Methadir e,

preparing the antifouling coating material 15 compositions: The

- p@nyifauling coating matesah ampasition ot Exampler Al yasrepated By~ and
charging a vessel with a copolymer (A) which is the coating film-forming

" p&ﬁie&%&n@wﬁdﬁn%i@he@x@ﬂr%wﬂ'@d%&Qeean%f?ut@pﬁgemponeht 20

(bl), pyridine which is the amine compound (C), chlorinated paraffin, zinc

o PXide, casting glaéga'r,, titap white, phthalocyanine blue, polyethylene
oxide wax, a thixotropic agent (fatty acid amide wax, polyethylene oxide

a9 }and various solvents (xylene, propylene glycol monomethyl ether)
73 in a lump in blend amount ratios shown in Table 1 and then mixing

and dispersing_the abovg.comnenents, by meansof aypaint shaker, {0201 -

5 Timing of adding the amine compound (C) in a step of producing the
'paEgﬁgﬂgﬁnﬂﬁggﬁ%Qyﬁﬁgggngynﬁggﬂgﬁu@egrochemicals Co., Ltd.),
chlorinated paraffin (e.g., A-40, A-50, A-70, A-145 and A-150
manufactured by fosoh Corp.) and the like.

[0l68]

The vaselines include, for example, white vaseline and
vellow vaseline {(manufactured by Andoh Parachemie Co., Ltd.
and the like). The dialkyl sulfide compound described above
includes a compound represented by the following Formula {(VI).

[0169]

R¥-(8) ,—R7® (VI)

In Formula (VI), piural R’ and R*® may be the same as
or different from each other and each represent a linear or
branched alkyl group having 1 to 20 carbon atoms, and n
represents an integer of 1 to Z20.

[0170]

The linear or branched alkyl group having 1 to 20

carbon atoms répresented by R or R includes methvl, ethyl,

propyl, hexyl, octyl, nonyl, decyl, dodecyl, octadecyl arnd
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an embodiment in which it is added after producing a coating material
containing no amine compound (C)An effect of inhibiting the
decomposition of the antifoulant component 10 (bl) did not change in what
step the amine compound (C) was added. X0202] Further, the antifouling
coating material compositions of th8“ther examples (Examples A group
to D group) were 15 prepared as well in the same manner as in the

cndnethod of Example-Al described above, and,injespegtioimingof 1

adding the amine compound (C), the same results as in the case of

ca Example Al described -above were,obtained. 20./0203] Performance

evaluations of the respective compositions The respective antifouling
: cpating material compositions prepared in the manners described above
were subjected to performance evaluations of three items according 74

to test;methods shown below,[02041,{1] Residyalirate.gkthe, s 1 +o 20,

triphenylboron-amine complex 5 (bl) in the coating matérials: The

and€$Peciive antifouling coating maferial, composiiops were stared pnder, o s

the condition of 50 C for one month, and then a residual amount of the

o= aptfenlant, sompanent(hl) was quantitatialy. apglyzed by high 10

performance liquid chromatograph (HPLC) to determine the residual rate.

149205

The dialkyl sulfide compound (VI) includes, for example,
di-tert-butyl decasulfide, dipentyl tetrasulflide, dipentyl
pentasulfide, dipentyl decasulfide, dioctyl disulfide,
dioctyl tetrasulfide, dioctyl pentasuliide, dinonyl
tetrasulfide, dinonyl pentesulfide, di~tert-nonyl
tetrasulfide, di-tert-nonyl pentasulfilcde, didecyl
tetrasulfide, didodecyl Tetrasulfide, dicctadecyl
tetrasulfide, dinonadecyl tetrasulfide and the like. It shall

not e restricted to the above compounds.

(01727

- Solwvent (M):

Varicus components described above are dissolved or
digpersed in a solvent in the antifouling coating material
compesition (antifouling ccating material) of the preseﬁt
invention.

[0174]
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The measuring conditions of HPLC described above are shown below. 15
[0206) Apparatus: high performance liquid chromatograph "Alliance 2695"
and a UV detector "2487" (all manufactured by Waters Corporation)
Column: "Inertsil ODS-3" (manufactéjéed by GL Sciences 20. Inc.) Eiuate:
acetcnitrile (a) + water (b) + 0.5 mol/L of tetrabutylammonium phosphate
(c)=(a) 65+ (b) 34 +(c) 1 (unit: volume ratio) Flow rate: 1 mL/minute 75

Column-temperatre: A0 Measurng wayelengt: 2204 §]drogyetion
amount of benzene: 5 The respective antifouling coating material

ex SRPNOSItipns were stered-al-23G farsixmanths.ang then: dildted: with ai ng
solvent dimethylsulfoxide and the like. The solution obtained was

cosSampled,and out insa 40, mhviakbattle(aiktight vesselyso-that agamaunt
did not exceed 0.0150 g 10 and tightly sealed, and a concentration of

so bepzeng indhe, respective antifouling coating matedal compasitions was.e -
measured by head space .GC/MS to calculate a production amount of

pabeENZene dyrng storage period.[0264] .15 The detailsof apalyticalie s o i bag
conditions in head space GC/MS are shown below. [02081

above include, for example, xvlene, toluene and the likeThe
ketone base solvents include, for example, MIBK and the like.
The ether base solvents include, for example, propylene.
glycol moncmethyl ether, propylene glycol monomethyl ether
acetate (PMAC) and the like,.

[0175]

When the triphenvlboron-amine complex (bl) or the amine
compounds (C) which is solid at ambient temperature is used
in tﬁe antifouling agent set of the present inventicon, the
solvent (M} which can dissclve the above components (kl) and

{C) may be blended 1f necessary, and the solvent (M) used in

- this case includes the same sclvents as described above.

[0176]

Production of antifouling ccating material compesition

and antifouling agent set

The antifouling coating material composition according
to the present invention is cbtained by adding the amine

compound (C) to conventional ship bottom coating materials,
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- Head space (HT3, manufactured by Teledyne-Tekmar): Valve oven
temperature: 160C 20 Transfer line temperature: 160C Sample oven
temperature: 50C Pressure applied to sample: 9 PSIG Time for

pressurizing sample: 2 minutes Pressure equilibrating time: 0.2 minute 76
Loop filling pressure: 5 PSIG Loopffiﬁing time: 2 minutes Time: 1 minute -
GC (GC 6890N, manufactured by Agilent): 5 Column: DB-5MS (length: 30

anispnek diameter: 0:25 AW filta thickness: 9.25-m: manufactyradby d & uch
W Scientific Co., Ltd.) Oven temperature: 40C (1

as MiAyte)=10G/miauter200C. Larrier gas: helip-10 ipjection method:ang the

splitter (GC 15010, manufactured by GL Sciences Inc.) injection Column

¢ rfloneraterLapl/minule Sphbratio: 2i 1) - MS:(IMS-K9: manwfacturedby

OL Ltd.): 15 Measuring mode: selective ion detection method Monitor

am {00k 2487 lonizing current; 200,uA lenization energy: (0 e\by weignt,
Detector voltage: -1000 Volt 20 lon source temperature: 200C Interface
pré%@9§8ﬂ§m§299C150 parts by weight per 100 parts by weight
of the triphenylboron-amine complex (bl), in other words, in
an amount of 0.1 to 3 mele, preferably 0.2 to 2.0 mole per
mole of the triphenylboron-amine complex (bl).
{0177}

The amine compound {(C) is contained in the antifouling
coating matérial composition accerding to the present
invention thus obtained, and therefore the triphenylboren-
amine complex {bl) can be inhibited from being decomposed.
In addition thereto, an antifouling coating fiim having an
excellent static antifouling property is obtained by coating
the antifouling coating materizl of the present invention
containing the above triphenylboron-amine complex (bl) onto
parts of ships, fishing nets, other fishing materials and the
like which are brought into contact with seawater.

[0178]

It 18 a matter of course that when conventional ship
bottom coating materials, antifoulants for fishing nets and
the like cqﬂtain neither the triphenvlboron-amine complex

{bl) nor the amine compound (C}), the components (bl} and (C)
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77 [3] Static antifouling property of antifouling coating film: - Preparation
of test pieces: panel test: Test pieces used in Examples A to C and
Comparative 5 Examples 1 to.12 were prepared by the following method.
[0209] An epoxy base anticorrosive coating material (epoxy anticorrosive
coating material, brand name: “Banfion 500", manufactured by Chugoku
Marine Paints Ltd.) was coated in 10 advance on a sand blast-treated

wh Steel plate(height 300mmx widih-100,mm x thickness,3.2:mm) sethatant

dry film thickness thereof was 150 pm, and then an epoxy base binder

seC0ating .material (brand name; sBannan SOON, manufagturediy: and mixed

Chugoku Marine Paints Ltd.) was coated thereon so that a dry film 15
w1 dhickness thereof was 100, pm, {02101 Next, the antifouling £0ating: 1: ke and

material compositions having blend compositions shown in Examples A

-ngroup to C.group (Table 110 Table,3).and Comparative Examples 1 to 12

20 (Table 5) which were stored at 50C for one month were coated once
ne ggé@%@dry film thickness thereof was 150 pm and dried to prepare test
plates provided with a coating film. A coating interval was set to 1 day/i
{&P%i]n any of the coating material (e.g., "Bannon 500") and the coating
78 material (e.g., "Bannoh 500N") overcoated on the surface thereof.

[021Hhe antifouling agent set of the present invention 1is
obtained by blending the triphenylboron-amine complex (bl)
and the amine compound (C) and further blending (miximg), 1f
necessary, the solvent (M) which can dissolve them.

[0180]

In preparing any of the antifouling coating material
composition and the antifouling agent set according to the
present invention, an order of adding the above components
(b1} and (C) shall not specifically be restricted.

[0181]

in preparing the antifouling coating material
composition of the present invention, the components (bl),

(C) and (M) which constitute the antifouling agent set may be

blended (added) in the amounts described above.

(01821

Antifouling coating film, substrate provided with

coating film, antifouling substrate and antifouling method
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- Evaluation criteria of static antifouling property: 5 0 point: adhesion area

of aquatic organisms is about 100 % 1 point: adhesion area of aquatic

organisms is about 90 % 2 point: adhesion area of aquatic organisms is

about 80 % 3 point: adhesion area&t} aguatic organisms is about 70 0 4

point: adhesion area of aquatic organisms is about 60 % 10 5 point:

adhesion area of aquatic organisms is about 50 0 6 point: adhesion area
£ o:0f agyatiec grganisms is about 40 O 7 point: adhesion area of aquatic

organisms is about 30 0 8 point: adhesion area of aquatic organisms is
about R0 %r, 9 -point: adhesion area;of-aquaticerganisms is@bout 19 % sent
15 10 point: no adhesion of aquatic organisms The results of the
i nPerformance evaluations of thesthiee dtems-describegrabaye aresshown
_aII together in Table 1 to Table 3. [.0212] 20 The antifouling coating
animaterialcompesitions; prepated AN Comparative Hxamples119d2 weieve .
used to measure a residual rate and a static antifouling property of the
 ¢iphenylboron-amine complex (bl) in the same manners as in the
examples described above, and the results thereof are 79 shown all
togethgr in.Takle.S, [0213] Reyiew pi Ag showddn the examplesccording to
described above, the triphenylboron compound is stabilized in the
rn@nfifouling . coating matgrial compositions of the-presentipvention, Andace of
benzene hazardous to human bodies which was produced by the

the substrate is coated with a coating film obtained by

curing any of the antifouling coating material compositions

" described above.

[0184]

The antifouling substrate according to the present
invention is characterized by that the surface of the
substrate brought into contact with seawater or freshwater 1=
coated with a coating film obtained by curing any of the
antifouling coating material compositions described above.

[0185]

The antifouling substrate or the substrate described
above which is a coated matter having an antifouling coating
f1lm formed therecn includes underwater structures, ship
outside plates, fishing net, fishing equipments and the like.

0i8e]

The method for forming a coating f£ilm on the surface of

a substrate according to the present invention is
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decomposition of the triphenylboron compound is inhibited as 10 well from
being. produced. The above antifouling coating material compositions are
not reduced in an antifouling property even after stored for long time and
therefore exhibit an-excellent antifouling effect against a wide variety of
aguatic organisms over a long perio@of time. 15 [0214] Products and the
like used in the examples The details (product names, the physical
chPraperties -thereqaf ete) of the blend components.shaw insTabledet0:20 the
Table 6 which were used for preparing the antifouling coating material
susompositiop: angd Q}?%a%tﬁowf& agentsets intheexamples,dascribed
above are shown below. [0215] (1) Copolymer A: refer to a production

cofeibod described later, 80 [0216d (2), Copglymer B:ireferioa produetian ing

method described later. [02171 (3) Copolymer C: refer to a production
codngthod,descrbed later. 5 [0218] {4).Chiorinated paraffin: trade name

"Toyoparacs 150" (average carbon atom humber: 14.5, chlorine content
iC@g}p}mt): 50 viscosity: 12 poise/25'C, specific gravity: 1.25/25'C,
manufactured by Tosoh Corporation). 10 [0219] (5) Zinc oxide: trade
name;Zing Oxjde, No; 3, (manufagtured by Hakusui lech.Coobidhg to the
present invention isg characterized by coating or impregnating
the surface of the substrate with any of the antifouling
coating material compositions described above and then curing

the above antifeculing coating material to form an antifouling

coating film.

[0188]

Method for inhibiting and controlling decomposition of

triphenyliboren-amine complex

The method for inhibiting and controlling decompositicn
of a triphenvlboron-amine complex according to the present
invention is characterized by adding the amine compound (C)
to the triphenylpboron-amine complex (bl).

[0189]

The suited examples of the triphenylboron-amine complex
(k1) in the above inhibiting and contﬁolling method are the
same as in the cases of the antifouling coating material

composition and the antifouling agent set each described
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[02201 (6) Talc: trade name "TTK Talc" (manufactured by Takehara 15
Chemical Co., Ltd.). [02211 (7) Casting plaster: trade name "FT-2"
(manufactured by Noritake Gypsum Co., Ltd.). [0222] 20 (8) Titanium
white: trade name "Titanium Oxide R-5N" (manufactured by Sakai
Chemical Industry Co., Ltd.). [0223T %9) Phthalocyanine blue: trade name
"Cyanine blue 5-2010" (manufactured by Dainichiseika Color &

abd&hemicals Mfg.Coy, 8laq Lid: 1102241 (30),Byridinetdphenylberapestrades y
name "PK Boron" (manufactured by Hokko Chemical Ind. Co., Ltd.) 5
1sd0225] (11) 4,5-Dichloro-2-n-octyl-4-isothiazoline-3-one: trade name
"SEA-NINE 211" (solid content: 30 % by weight, manufactured by Rohm
[ & blaas Co., Ltd.). [0226] 10 (12) 2-Pyridinethiol-1-oxide zinc salt: trade
name "AF-Z" (manufactured by Yoshitomi Fine Chemical Co., Ltd.).

[02277(13), ;N zdimethyleN olyl-eN-flyoradichlaromethylthia) - stifamide:, .
trade name "Preventol A-5S" (manufactured by 15 Ranxess K.K.). [02281

%
H

above decomposition inhibiting and controlling method are
also the éame as in the cases of the antifouling coating
material composition and the antifouling agent set each
described above, and the suited examples given therefor are
preferably used.
01817

An addition amount of the amine compound (C) in this
case ig the same as an additicn amcunt thereof in the
antifouling coating material composition described above.
That is, the amine compcound (C) 1s added in an amount of
usually 1 to 210 parts by weight} preferably 2.0 to 150 parts
by weight per 100 parts by weight of the triphenylboron-amine
complex (bl) in terms of a weight ratio, and tne amine
compound (C) is added in an amcunt of usually 0.1 to 3 mols,
preferaply 0.2 to 2 mcle per mole of the triphenylboron-amine
complex (bl) in terms of & mole ratio. An effect which is
well balanced between decomposition inhibition cf the
tri?henylborom«amine complex (bl) at ambient iempezatur@
(@'91' 15 to 25°C) to high temperature (e.g., vicinity of

5¢°CY, a long term storage stability of the antifouling
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(14) Pyridine (manufactured by Kanto Chemical Co., Inc.) reagent, pure
grade. [0229] 20 (15) Isoquinoline (manufactured by Kanto Chemical Co.,
Inc.) reagent, pure grade. [0230] (16) Imidazole (manufactured by Kanto
Chemical Co., Inc.) reagent, extra pure grade. 82 0231] (17)
4-Hydroxypyridine (manufactured b@g?(anto Chemical Co., Inc.) reagent,
extra pure grade. [0232] 5 (18) 4-Acetylpyridine (manufactured by Kanto

codzhemicakea, s Inc.. L reagent Lextra pure gradeJ0233}-(19)-Ralysthylene
oxide wax: trade name "DISPARLON 4200-20" (20 % xylene paste,

prapanufactured by Kusumoto Chemicals, Lid ), 10,[9234]1(20), 5alty acid
amide wax: trade name "DISPARLON A630-20X" (20 % xylene paste,

+ndpanufactured by Kuspmotg Chemicals; ktd.),[02351421) Solveiount of

propylene glycol monomethyl ether: trade name 15 "Kurara_y PGM"

£ndmapufactured by Kuraray Co., Ltd) 83JN,Q Q. QQQO.0' P OIL H -Ac\d 61
OlOIdICl leiNNINNIOININ~LIJOrim~~I1I11C11byINWIOION M

(QH,NONNti 0O (:'rr

The inhibiting and controlling methed for decomposition
of the triphenylboron¥amine complex according to the present
invention makes it possible to inhibit readily and
efficiently the decomposition of the triphenylboron-amine
complex (bl), and as a result thereof, production of beﬁzene
and generation of benzene odor which are brought about by
decomposition of the triphenylboron-amine complex (bl}) can
notakbly be inhibited and reduced.

[0193]

The triphenvlboron-amine complex (bl) which is & target
in the decomposition inhibiting and controlling method
according to the present invention may be any of (1) the
triphenvylborone-amine complex [(bl) contained in an
antifouling coating material obtained by removing only the
amine compound {(C) from the antifouling coating material
composition of the present invention, (ii) the
triphenylborone-amine complex (bl} contained in a
conventionally known antifoulihg coating material {(contains

the component (bl) but does not contain the amine compound
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t“1pheny¢borone amine complex {bl) contained in a solution or
a dispersion of the above complex containing the
triphenylboron-amine complex (bl)and a sclvent, a dispersion
medium and the like, and it shall not specifically be
restricted,

[0194]

The antifouling coating material compoesition of the
present invention is prepared by adding the amine gompound
(C) to the antifouling coating material (i) or (11) described
above, and the antifouling agent set of the present invention
is prepared by adding the amine compound (C) to the
antifouling coating material {iii) or (iv) described above.

r0185]

The embodiment of the method for inhibiting and
controlling the decomposition of the tTriphenylboron-amine
compliex shall not be restricted to an embodiment in which the
amine compound (C) is added to the triphenvyiboron-amine
complex (bl) and the blended matter therecof as described
above. The decomposition of the triphenylboron—~amine complex
can be inhibited as well by adding the Lklpbenylboron amine
complex (bl) to the amine compound {(C) and blending and

mixing the amine compound {(C) and the triphenvlboreon-amine
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[0198)

The suilted empbodiments of the antifouling coating
material composition according to the present invention, the
antifouling agent set and the method for inhibiting and
controlling the decompositicn of the triphenylboron-amine
complex shall more specifically be explained below with
reference to examples, but the present invention shall by no
means be restricted by the examples shown below.

019773
In examples and production examples shown below,

)Y 5 fr

parts” shows parts by weight.

[0198]

Preparation of compositions 1n Examples A group to D

group and Comparative kExamples 1 to 13

Prepared by conventilonal methods were antifouling
coating material compositions of Examplie A group (Exaﬁples Al
to Al7: Table 1), Example B group (Examples Bl to B17: Table
2} and Example C group (Examples C1 to Cl15: Table 3} in which
different kinds of the copolymers (A) and cther componenté in

addition tTc the triphenylboron-amine complex (bl) and the
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thé“Eg%ﬁﬁéﬂﬁaﬁgkBgﬂgﬁﬁﬁ@cgomplex (bl), the amine compound (C)
and the solvent.
[0189]

Further, prepared as well by conventicnal methods were
antifouling coating material compositions of Comparative
Examples 1 to 12 (Tabkle 5) which contain the triphenylboroﬁ—
amine complex (bl) but do not contain the amine compound (C),
and an antifouling agent set prepared in Comparative Example
13 (Table ¢) comprising only the triphenylboron-amine complex
(b1} and the solvent.

(02001

- Method for preparing the antifouling ceoating material
compositions:

The antifouling coating material composition of Example
AI was prepared by_charging a vessel with a copolymer (B)
which is the coating film-forming resin (A),
pyridinetriphenylboron which is the antifoulant component
(b1l), pyridine which is the amine compound (C), chlorinated
paraffin, zinc oxide, casting plaster, titan white,

phthalecyanine blue, polyethylene oxide wax, a thixotropic

Cagent {fatty acid amide wax, polyethylene oxide wax; and

various solvents (xylene, propylene glycol moncmethyl ether)
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[0201]

Timing of adding the amine compound (C) in a step of
producing the ccating materials may pe any timing including
an embodiment in which it 1s added after producing a coating
material containing nc amine compound (C)An effect of
inhibiting the decomposition of the antifoulant component
{bl) did not change in what step the amine compound {C} was
édded.

[gzoz]

Further, the antifouling coating material compositions
of the other examples (Examples A group to D group) were
prepared as well in the same manner as in the method of
Example Al described above, and in respect te timing of
adding the amine compound (C), the same results as in the

case of Example Al described above were obtained.

[0203]

Performance evaluations of the respective compesitions

The respective antifouling coating material
compositions prepared in the manners descriped above were

subiected to performance evaluations of three items according
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Ol Wie Zhisbdaau w1 XN OO che triphenylboron-amine complex
5 (bl) in the coating materials:

The respective antifouling cocating material
compositions were stored under the condition of 50°C for one
meonth, and then a residual amount of the antifoulant
component (bl) was quantitatively analyzed by high

10  performance liguid chromatograph (HPLC) to determine the
residual rate,
(02051

The measuring conditions of HPLC described above are

shown below.
15 [0206]

Apparatus: high performance liquid chromatograph
“Alliance 2695"” and a UV detector “24877 (all manufactured by
Waters Corporation)

Column: “Inertsil 0ODS-3” {manufactured by GL Sciences

20 Iinc.)

FEiluate: acetonitrile {(a) + water (b} + 0.5 mol/L of
tetrabutylammonium phosphate (c) = {(a) 6% + (b} 34 + (c] I
(unit: volume ratio)

Fiow rate: 1 mlL/minute
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[2] Production amount of benzene:

The respective antifculing coating material
compositions were stored at Z3'C for six months and then
diluted with a solvent dimethylsulfoxide and the like. The
solution obtained was sampled and put in a 40 ml vial bottle
{airtight vessel) so that an amount did not exceed 0.C150 g
and tightly sealed, and a concentration of benzene in the
respective antifouling ccocating material compositions was
measured by head space GC/MS to célculate a production amount
of benzene during storage pericd.

[G207]

The details of analytical conditions in head space

GC/MS are shown below.
[6z08]
- Head space (HT3, manufactured by Teledyne-Tekmar):

Valve oven temperature: 160°C

Transfer line temperature: 160

Sample oven temperature: 50°C
Pressure applied to sample: & PSIC

Time for pressurizing sample: Z minutes

Pregsure eguilibrating time: 0.2 minute
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Time: 1 minute
- GC (GC ©890N, maenufactured by Agililent):

Column: DB-5MS {(length: 30 m, inner diameter: 0.Z25 mm,

film thickness: 0.25 pum, manufactured by J & W Scientific Co.,

Oven temperature: 40°C {1 minute)-10°"C/minute-200°C

Carrier gas; helium

Injection method: splitter (GC 15010, manufactured by
GL Sciences Inc.) injection

Column flow rate: 1.5 mL/minute

Y

Split ratio: 2
- M5 (JME-K¢, manufactured by JEOL Ltd.):

Measuring mode: selective ion detection method

Monitor ion: 52/77/78/79

Ionizing current: 200 uA

Tonization energy: 70 &V

Detector voltage: ~1000 Volt

Ion source temperature: 200°C

Interface temperature: 200°C
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N()Qé%t pieces used in BExamples A to C and Comparative
Examples 1 to 1Z were pxépared by the following method.
[0209)

An epoxy base anticorrosive ccating material (epoxy
anticorrosive coating material, brand name: “Bannch 5007,
manufactured by Chugoku Marine Paints Ltd.) was coated in
advance on a sand blast-treated steel plate (height 300 mm x
width 100 mm x thickness 3.2 mm) so that a dry film thickness
thereof was 150 um, and then an epoxy base bilinder coating
material ({(brand name: “Bahnoh 500N, manufactured by Chugoku
Marine Paints Ltd.) was coated thereon so that a dry fiim
thickness thereof was 100 um.

[0210]

Next, the antifouling coating material compositions
having blend compositions shown in Examples A group to C
group (Table 1 to Table 3) and Comparative Examples 1 to 12
(Table 5) which were stored at 50°C for one month were coated
once so that a dry film thickness therecf was 150 um and
dried to prepare test plates provided with a coating film. A
coating interval was set to 1 day/1l coat in any of the

coating material (e.g., “Bannch 5007) and the coating
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0 point: adhesion area of aquatic organisms is about 100

[iied

ft

point: adhesion area of aquatic organisms is about 90

o

2 point: adhesion area of aguatic organisms is about 80

o

(€8]
e
O
I.J.
j]
ct

adhesion area of aguatic organisms ig about 70

S

4 point: adhesion area of aguatic organisms is about 60 3
5 point: adhesion area of aquatic organisms 1s about 50 %

¢ point: adhesion area of aguatic organisms 1is about 40

one

o

7 point: adhesion area of aguatic organisms is about 30

8 point: adhesion area of aguatic organisms is about 20

o

9 point: adhesion area of aguatilic organisms 1s about 10

e

10 point: no adhesion of aguatic organisms

The results of the performance evaluations of the three
items described above are shown all together in Table 1 to
Table 3.

[0212]

The antifouling coating material composltions prepared
in Comparative Examples 1 to 12 were used ﬁo measure a
residual rate and a static antifoulling property of the
triphenylboron-amine complex (bl) in the same manners as in

the examples described above, and the results thereof are
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[0213]

Review

As shown in the exampies described above, tThe
triphenylboron compound 1s stabillized in the antifculing
coating material compositions of the present invention, and
benzene hazardous to human bodies which was produced by the
decomposition of the triphenyiboron compound ls inhibited as
wall from being . produced. The above antifouling coating
material compositions are not reduced in an antifouling
property even after stored for long time and therefore
exhibit an excellent antifouling effect against a wide

variety of aqguatic organisms over a long period of time.

[021i4]

B

Products and the like used in the examples

The details (product names, the physical properties
therecf etc.) of the blend components shown in Table 1 to
Tabié & which were used for preparing the antifculing coating
material composition and the antifouling agent sets in the
examples described above are shown below.

[0215]

(1} Copolymer A: refer to a production method described later.
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[0218]

(4} Chlorinated paraffin: trade name “Tovoparacs 1507
(average carbon atom number: 14.5, chlorine content (amcunt):
50 %, viscosity: 12 poise/23°C, specific gravity: 1.25/25°C,
manufactured by Tcsoh Corporation).

[C219]

{5) Zinc oxide: trade name “Zinc Oxide No. 37 (manufactured
by Hakusuil Tech Co., Ltd.).

[0220G]

(6) Talc: trade name “TTK Talc” (manufactured by Takehara
Chemicai Cc., LTtd.).

[0221]

(7) Casting plaster: Trade name “FT-27 {(manufactured by
Noritake Gypsum Co., Ltd.).

[02z22]

(8) Titanium white: trade name “Titanium Cxide R-5N”
(manufactured by Saksl Chemical Industry Co., Ltd.).

(02237

{9) Phthalocyanine blue: trade name “Cyanine blus 5-20107

(manufactured by Dainichiseika Color & Chemicals Mfg.Co.,
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(1@ga'ﬁgﬁ%%e-NthJHhQAEP%Q%QQQNEfa@é ULQ:! e r sNQIkC IN(C)
I0O\6101616161W
{manufactured by Hokko Chemical Ind. Co., Ltd.)

[0225]
(11) 4,5-Dichloro-Z-n-octyl-4-isothiazoline~-3-one: trade name
“SEA-NINE 2117 (solid content: 30 % by weight, manufactured
by Rohm & Haas Co., Ltd.).

[0226]

(12) Z2-Pyridinethicli-l-oxide zinc salt: trade name “AF-127
{manufactured by Yoshitomi Fine Chemical Co., Ltd.).

[0227]

(13) N,N’—dimethyle’—tolyl—("—fluorodichloromethylthio)~
sulfamide: trade name “Preventeol A-53" (manufactured by
Ranxess K.K.).

[0z228]

(14) Pyridine (manufactured by Kanto Chemical Cc., Inc.)
reagent, pure grade.

[02292]

(15) Isoguincline {manufactured by Kanto Chemical Co., Inc.;
reagent, pure grade.

[0230]

(16) Imidazole (manufactured by XKanto Chemical Co., Inc.)

reagent, extra pure grade.



10

15

1421 uJOOQrO OII+IJN_OOOtrN Nbcir-l NNNN~ITNNNIO-\~ti
N{ H, nNooooa'o'H(UUo-NoHlLaNoNNEo~'nNNnNNcni N
IN Ol oilo olol 'm lo oi~mrn .~vO~O~oouOm~~co UoHOtINT
N~DoOl1GwuoHIHHI25Nrtkt O NOo0:000 O~ Olv] O\ [51 0 !400
UONOOO IHIH WMIOYHHRKNNNGOM6LYyHL t~ O I-010IOl
O!0~G,~-M 0. HWI0OG70Or~0O O WU ti ON:-INO (VN O (00 N 6l Ol
[52]3ij ICI~'ti.i..INtiNNIOOO6tOW(qL~I'~INH.-111 omoOIOo
~FiIOm~o~MU!'l1 Oti O HIHNI~I ~O i NN fo\vCO | * m”Ire

{17) 4-Hydroxypyridine (manufactured by Kanto Chemical Co.,
Inc.) reagent, extra pure grade.

[0232]

(18} 4-Acetylpyridine {manufactured by Kanto Chemical Co.,
Inc.) reagent, extra pure grade.

[0233]

(19) Polyethylene oxide wax: trade name “DISPARLON 4200-207

(20 % xylene paste, manufactured by Kusumoto Chemicals, Ltd.

[0234]

(20) Fatty acid amide wax: trade name “DISPARLON A630-20X"

(20 % xylene paste, manufactured by Kusumocto Chemicals, Ltd.

[0235]
(21) Solvent: propylene giycol monomethyl ether: trade name

“Kuraray PGM” (manufactured by Kuraray Co., Ltd.)
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A4 01IHNWO>ipiOVyL of xty+ NuU~H C N-H "@hNcHzai1'@
VORRS B Rpme Component name Example 13

PE Boron pyridine~triphenylborane 10.0
Xyliene XKylene 80.0
100.0

Total weight part

Mole ratic (boron compound/amine compound)

Boron compound After stored at 50°C for 3
residual rate (%) 11 month .
(02421

[A] Production method for copolymer A

- Production of metal-containing moncmer a

o

2 four neck flask equipped with a condenser, &

thermometer, a dropping funnel and a stirrer was charged with

85.4 parts of propylene glycol methyl ether (PGM) and 40.7

parts of zinc oxide (Zn0O), and the flask was heated to 75°C

while stirring. Subsecuently, raw materials shown in Table 7,

that is, a mixture comprising 43.1 parts of methacrylic acid

(MARZ), 36.1 parts of acrylic aclid (AR} and 5 parts of water

was dropwise added at a constant speed in 3 hours.

[0243]

After finishing dropwise adding, the reactlon solution
changed from an c¢palescent state to a transparent state,

After further stirring for 2 hours, 6.7 parts of n-butyl

alcohol (n-BuOH) and 29.2 parts of zylene were added thereto



F-Ha~a.CH>~VOuUUNOCG~-IGm+~++ti1O0OC2uoHHI10
ONOO1VvRSmM, ,~~-H>NoHNeovs, 1lQ0111 a++0OIl R{a UN~Z'O)
H .NWW%ui a.l0OGZS00O .+00,,~~roHoa+. etoo~!x"Nitom
'CTIVOOO.iINN.-ITEINNINla43HCOHNL teh+ 10 [/aC vl o05s'6
on0DSa HN"ONIOIfr O~-MIGOOOONOVFe N'OS (1{N:v N
HNIOADUOOV~HIC 06mUINIK~4CYSHummlHcaat9 04

o IR F0.1-H,0434 wum 0f m,0.:+7,00 2 £10,43 N[, Q')%&t%i\!«%% M,
wufocAloolovCO GO u=4eaHI WOE 4 O >n.-f>n-fIxNOWI O

me@an' LNAG 1, GUI{;BQU QI;IO CH.IOL+o NIN{NcRC W---L'ZSHO O
UhNGmMIUO.1OI~ro'l'"ONe'1IrNp

102447
A solid content (showing a metal-containing polymer
5 obtained by subjecting a metal-contailning monomer mixture a
in the solution to polymerization reaction; hereinaiter the
same shall apply) contained in the mixture sclution obtalned
above was 44.9 % by weight.
(02451
10 The blend compositions and the like are shown all
together in Table 7.

[024¢0]

Table 7 roduction of metal-contalning monomer mixture

[ )
; . Content (%) of wolatile
; Charge amount ‘ . Soiic

mole ratio . components in metal-~ Lic

- o containing monomer mixture content
: {weight %!
MAZL V2 ZnG | Water PGM n-BuOl | Xylene | Water

! Maetal-contalning .
i reaction mixture 0.5 | 0.5| 0.5 0.27 | 34.8 2.7 11.5 5.7 £4.9
! solution (a}

<Remark> MMA: methacrylic acid, AA: acrylic acid, N-BuOBE: n-butyl alcohol, PGM:

propylene glycol methyl sether

15 [C247]
-Production of copolymer A
A four neck flask equipped with a condenser, a
thermometer, a dropping funnel and a stirrer was charged with
15 parts of propyL ne glycol methyl ether, 57 parts of xylene

20  and 4 parts of ethyl acrylate, and the flask was heated to
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20

OONCvmmriHx,C43-Hrt0= O4R.0HOUOOOOHOCMHH
ALWWHaHH”NOa,gN++UO a,lUNUNUNHjNHIL++ 004 04 j]N W
O>1F00 ;ro--m-u+ 0/4-114 Blend composition Per POrnance evaluation
92 0241] Table 6 Antifouling agent set Comparative Product name
Component name Example 13 PK Béron pyridine-triphenylborane 10.0
Xylene IXylene 90.0 Total weight part 100.0 Mole ratio (boron

108@@p‘ggg§@n§g§_pgml%o_und) - Boron compound After stored at 50°C for
(residual rate (0)- 1 month 31 [0242] 5 [A] Production method for

r €9pglymer A - Production of metal-containing monomer a A four neck
" flask equipped with a condenser, a thermometer, a dropping funnel and a

Stirrers\e@g%@&%gﬁhr%“_n%ai@ﬁfabfgpg'sg%'yf@' AR e nac s,

(PGM) and 40.7 10 parts of zinc oxide (ZnO), and the fl was heated to

= 13, ublle sfiring, Subseauenty, rawmaterals shown i Table , that s,

a’mixiure comprising 43.1 parts of methacrylic'acid (MAA), 36.1 parts of
mesglg’e'cid@ ﬁ%?ﬁ%ﬁl@{}g%g%t]sﬁé water, was, dropwise. added ata constant - 55 g
parts of the mixture solution (&) cobtained in the YProducticn
of metal-containing monomer a” step described above, 10 parts
of xylene, 1 part of a chain transfer agent (“Nofmer M3D”,
manufactured by NOF CORPORATION), 2.5 parts of AIBN
(azobisiscbutyronitrile, manufactured by Nippon Hydrazine
Industry Co., Ltd.) and 7 parts of AMBN
{azoblsmethylbutyronitrile, manufactured by Nippon Hydrazine
Industry Co., Ltd.) was dropwlse added from the dropping
funnel at a constant speed in & hours.

[0249]

After finishing dropwise adding, 0.5 part of t-
bytylperoxy octoate (TBPO) and 7 parits of xylene were
dropwise added in 30 minutes, and after further stirred for
cne and a half hour, 4.4 parts of xylene was added to obtain
a resin composition, which had a heat residue (measuring
condition: measured from the heat residue after heated for 3
hoursat 105°C; hereinafter the same shall applv) of 46.2 % in
the resin composition, a Gardner viscosity (measured at a

regin concentration of 35 % by weight and 25°C) of “t+Y”, the



After finishing dropwise adding, the reaction solution changed from an
opalesce= state to a transparent sate. After further stirring for 2 hours, 6.7
parts of n-butyl alcohol (n-BuOH) and 29.2 parts of xylene were added
thereto 93 to obtain a transparent mixture solution (a) containing a
metal-containing monomer. [0244] Asolid content (showing a
metal-containing polymer 5 obtained by subjecting a metal-containing
reonOmer.mixture a jn the splufion to polymetization reaction; hereinafter
the same shall apply) contained in the mixture solution obtained above
we WASA41D %Pyﬂ%'@hgrl;f&Z%E’Jwe'@gme Qk?@gacgg‘%ﬂmﬁ@ theslikearg, ¢
shown all together in Table 7. 0246] Table 7 Production of
s s Metalcontaining mogomer spixture ;Charge, amount:Gonteat () of, 5.5 un1e
volatile Solid (mole rat..0) components in metal content containing
nomer mixiure (Weight, MAA AL ZnQ Nater POW n-BUOM Xylene ...,
maTglvj\?(z)atterénMer-lal-containlrig- réactlon mixtu%e 0.50.5 0.506.27 34%2.71 11.5m
0.7.44.9 ;salutign (a sRemark> MMA: methacrylic acid, AP.: acrylic acid,
Coﬁlﬁgﬁ%%dn- u%%%é:% oﬁII[DnGW: propylene glycol methyl ether
[

0250}
The kinds and the blend amounts (parts by welght) of
the copelymerization monomers, the initiators and the chain
transfer agent used and the characteristic wvalues of the

copolymer A obtained are shown all together in Table 8.

[(0251]
Table 8 Production of copolymer A
Kind of polymer ICopolymer R
Metal-containing reaction mixture soiution (a) 37.8
Copolymerization MMA i3
monome r N 65
ATBN 25
Initiator AMBN 7
TBPO 0.5
Chain transfer agent Nofmer MSD 1
Gardner viscosity +Y
Characteristic value solid content (%) 46.2
molecular welght (Mn) 2200
molecular weilght (Mw) 5600

‘Remark: the blend amount shows “parts by welght”

[(0Z252]
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15 [02 47 -Production of copolymer A A four neck flask equipped with a
condenser, a thermometer, a dropping funnel and a stirrer was charged
with 15 parts of propylene glycol methyl ether, 57 parts of xylene 20 and
4 parts of ethyl acrylate, and the flask was heated to 94 100C while
stirring. [0248] Subsequently, raw ma&terials shown in Table 8, that is, a
transparent mixture comprising 13 parts of methyl 5 methacrylate (MMA),

65 parts ofethyl.methacrylate (EA), 37 8, parts;of the; mixture solution (a)

obtained in the "Production of metal-containing monomer a" step

described apoye, 10 pars. ;of xylene, 1. paft gha chain franster.agent
("Nofmer MSD", manufactured by NOF CORPORATION), 2.5 parts of

+n &BNLQ @zobisispbutyropitrile, manufaciured by Nippon Hydrazige,. o4 5y,
Industry Co., Ltd.) and 7 parts of AMBN (azobismethylbutyronitrile,

30 "panufactured by Nippon:Hydrazing. lndustty.Ca. Lid,) was drpawise, e]thej:)

added from the dropping funnel at a constant speed in 6 hours. 15 [0249

anf el ﬁg?@"{‘sg dropwise. adding, Q.>,paLOT t; bytylperoxy ocfoate (TBRO) .4 ¢

and 7 parts of xylene were dropwise added in30 minutes, and after
10 6u,r&h%hs£iir§d sf% Iojplenegn.d a half hour, 4.4 parts of xylene was added to
obtain 20 a resin compasition, which had a heat residue (measuring
[gggg'gion: measured from the heat residue after heated for 3 hoursat
"1 ; hereinafter the same shall apply) of 46.2 % in

Subsequently, raw materials shown in Table 2, that 1is,
a mixture comprising the respective monomers comprising 35
parts of zinc versatate methacrylate, 10 parts of Z-
methoxyvethyl acrviate, 30 parts of Z-methoxybutvl acrylate
and 2% parts of ethyl acrylate and 6 parts of t-butylperoxy
octcate as a polymerization initiator was dropwise added from
the dropping funnel at a constant speed in 3 hours.

(02547

After finishing dropwise adding, 1 part by weight of t-

bytylperoxy cctoate as an additional catalyst and 10 parts by

weilght of xvliene were dropwise added in 2 nours, and after

th

urtner stirred for Z hours, 20 parts by weight of zylene was
added to obtain a copolymer B {side chain end metal salt
bond-containing copolymer) having characteristic values shown

in Tabkle 9.



the resin composition, a Gardner viscosity (measured at a resin
concentration of 35 5 by weight and 25C) of "+Y", the 95 resin contained
in which has a number average molecular weight Mn of 2200 and a
weight average molecular weight Mw_of 5600 each measured by DPC
and which was free from insoluble matters in the composition and pale
yellow transparent and 5 contained a copolymer A. [0250] The kinds and
mt@g@_jend amounts (parts by weight) of the copolymerization monomers,
the initiators and the chain transfer agent used and the characteristic

values of the 16-gppalymerA ghtained,are-shown,all her in Table 8.

[0251] Table 8 Production of copolymer A (Kind of palymer Copolymer A _
Kiar o etal €opfadring reaction mixture solution (a) 37.8 Copolymerizatiogmer B |

MedMMA L13 - mongmer EA 65 Y,?\CI:BXNEZS%I{%@%H I AMBN 'BPO 0.% Chain
morranster agent Nofiner MSD 1 “Gardner viscosity fY Characteristic value s
solid content (%) 46.2 mA&E&MaF#EigHt $Mn) 2200 E_molecular weight

po (Mg 6600-Remark: the blend=amettntshowss ‘partglyrweight” [0252] 10

monomer 3-methoxybutyl acrylate 30

Unsaturated monomer ;ethyl acrylate 25

Polymerization " . foat 6

s ogmy o A T T r

inltiator yryiperoxy octoate

Characteristic Gardner viscosity +7

value solid content (%) 50.5

Remark: the blend amount shows “parts by weight”

10256)
[C] Production method of copolymer C
A reaction vessel equipped with a stirrer, & condenser,
a thermometer, a dropping equipment and a heating and cooling
facket was charged with 100 parts of xylene, and the solution
was heated and stirred on a temperature condition of 83°C
under nitrogen flow.
(02571
A mixture comprising 60 parts of triisopropylsilyl
acrylate, 39%.5 parts of methyl methacrylate, 0.5 part of
ethyl acrylate and 1.0 part of 2,2’ -azobisisobutyronitrile as
a pelymerization initiator was dropwise added from the
dropping eguipment in 4 hours while maintaining the above

temnperature.
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96 [B] Production method of copolymer B: A four neck flask equipped with
a condenser, a thermometer, a dropping funnel and a stirrer was charged
with 30 parts by weight of PGM (propylene glycol monomethyl ether) 5
and 40 parts by weight of xylene, and the flask was heated to 100C while
stirring. [0253] Subsequently, raw Méaterials shown in Table 9, that is, a
mixture comprising the respective monomers comprising 35 10 parts of
[@i@%yersatate methacrylate, 10 parts of 2- methoxyethyl acrylate, 30 parts
of 3-methoxybutyl acrylate and 25 parts of ethyl acrylate and 6 parts of
t-butylperpxy, pctoate as apolymerization initigtor\was dropwise added e
from the dropping funnel at a constant speed in 3 hours. 15 [0254] After
apdipishing, dropwise adding,, jpartby weight aft: bytylperoxy oclpale as @nres:in
additional catalyst and 10 parts by weight of xylene were dropwise added
colfbad1aurs,and after; further stiged Jo.2 hours,20. pads by weight of; « 1 on
xylene was 20 added to obtain'a copolymer B (side chain end metal salt
rnondzeontaining, copolymen) haying, gharacterjstic;valygs shownain Table
9.97 0255 Table 9 Production of copolymer B Kind of polymer

ne$£ORQYMETB Metal containingzing versatate manemeR3g :+ yas 49.7

oe

by weight.
[0259]
A glass transition temperature (Tg) of the copolymer C
(heat residue) in the resin coposition was 45°C, and 1t had a
number average molecular weight (Mn) of 6,800 and a weight
average molecular weight (Mw) of 24,500 which were measured
by GPC.
[0260]
The kinds and the blend amounts (parts by welght) of
the copolymerization monomers used and the like and the
characteristic values of the copolymer C obtained are shown

all togesther in Table 10.



methacrylate Polymerizable 2-methoxyethyl acrylate 10 monomer
3-methoxybutyl acrylate 30 Unsaturated monomer (ethyl acrylate 25
Polymerization initiator t-bytylperoxy octoate 6 Characteristic Gardner
viscosity +Z value s solid content ~ 50.5 | () | Remark: the blend amount
shows "parts by weight" [0256[ 5 [C]*Production method of copolymer C A
reaction vessel equipped with a stirrer, a condenser, athermometer, a
{@%@qing equipment and a heating and cooling jacket was charged with
100 parts of xylene, and the solution was heated and stirred on a

temperature copgition qf@S@Q@Majg}gtrggjer&g%\gb}lgg??é A mixture

comprising 60 parts of triisopropylsi vyl acrylate, 39.5 parts of methyl

methacrylate, 0.5 part of ethﬂ

ltactylatecane ¢ Vspart bf

2,2'-azobisisobutyronitrile as Lyatpalymetizatson initiator was dropwise 60
Adadded fropvitter dropping equipmentin 4 beurswhile maintaining the 3¢ 5
nAbeve Jemperatlire..98, 102581 Thel, the Sotution was continued 10 be -

( stirred%t the at%ve te%pe%atu%wéb%?ﬁ 4AnSparent and-coloress— -~
resin ]2,2’—azobisisobutyronitrile 1

iPolymerization temperaturse (°C) 83
heat regidus (% by welght) 46,7
viscosity/25°C (CPS) 160
Physical properties of | Mn 6,800
. GPC measurement
the product - Mw 24,500
value
Mw/Mn 3.6
Tg (°C) 1 45
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[83]

20

composition containing copolymer C. The resin composition 5 thus
obtained was heated at 105C for 3 hours, and then the heat residue
thereof was measured to find that it was 49.7 % by weight. [02591 A
glass transition temperature (Tg) of the copolymer C 10 (heat residue) in
the resin coposition was 45C, and it h&d a number average molecular
weight (Mn) of 6,800 and a weight average molecular weight (Mw) of
24,500 which were measured by GPC.*E%OZGOl 15 The kinds and the
blend amounts (parts by weight) ot He c?polymerization monomers used
and the like and the characteristic values of the copolymer C obtained are
shown all together in Table 10. 99 [0261] Table 10 Production of
copolymer C _triisopropylsilyl methacrylate 60 Added components methyl
- etAC AT 50 {Hi e BAKS BY IGHS iyl SCRRRE S0 conps Loing =
12,2'-azqgbisisobutyronitrile 1 "Polymerization temperature (C) 83 heat
Cotdsidife (o by Welghts 48. 7 Sistosity/25E e PS) et BRYSIcAI Dropertias ot

1Mn 6,800 GPC measurement the product Mw 24,500
complex (bl) as an antifouling agent (B}, wherein the

antifling coating composition further comprises
{(C) an amine compound (excluding the triphenylboron-amine
complex (bl}) as a decomposition inhibitor for the

triphenylboron-amine complex (bl).

2. The antifouling coating material composition as
described in claim 1 comprising, in addition to the
components (A), (B) and (C) described above, at leaszst one
component selected from the group consisting of an organic
antifouling agent (b2} other than the triphenylboron-amine
complex (bl), a coleor pigment (D), an extender pigment (&),
an ilnorganic dehydrating agent (F), a plasticizer (G), an
anti-sagging/anti~settling agent (thixotropic agent) (H), an
oxyalkylene group-~containing linear organopolysiloxane (I)
and at least one plastic resin selected from polybutenes,

paraffins, vaselines and dialkyl sulfide compounds (J).

3. The antifouling coating material composition as

described in any of claims 1 to 2, wherein the amine compound
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15

26

value Mw/Mn 3.6 Tg (C) 45 100 CLAIMS 1. An antifouling coating
material composition comprising a coating film-forming resin (A) and a
triphenylboron-amine 5 complex (bl) as an antifouling agent (B), wherein
the anti-fling coating composition further comprises (C) an amine
compound (excluding the triphenle@r%n-amine complex (bl)) as a
decomposition inhibitor for the triphenylboron-amine complex (bl). 10 2.

(c)Theantifouling coating material, compgsition gs- described-ip-claim 1 e : ght

comprising, in addition to the components (A), (B) and (C) described

pe ADOYE, atleast ane component selected.from dhe group,gansisting efan 1o x

-organic 15 antifouling agent (b2) other than the triphenylboron-amine
(bfﬁjmplex (b1), a color pigment (D), an extender pigment (E), an inorganic
dehydrating agent (F), a plasticizer (G), an anti-sagging/anti-settling
agent (thixotropic agent) (H), an oxyalkylene group-containing linear
organopolysiloxane (I) 20 and at least one plastic resin selected from

4 . Polyhutenes. . paraffing, vagelines and dialkyl sulfide compounds(J). 3.

The antifouling coating material composition as described in any of claims
de 4102, wherein aﬂé aming compound, 101, (C) is.confained in an amount of

1010210 parts % weight per 100 parts by weight of the
trEF*5%%%%%%%E@HH§£8”§$R§1eX (bl} is contained in an amount

of 5 to 150 parts by weight per 100 parts by weight of the

coating film-forming resin (A) (solid content).

5. The antifouling coating material composition as
described in any of claims 1 to 4, wherein the amine compound
(Cy is at least one selected from the group conslisting of
ammonia, heterocyeclic amines, cross-linked cyclic amines,
aliphatic amines which may contain an alkoxy group, alicyciic

amines, aromatic amines and aminc alcohols.

6. The antifouling cocating material composition as
described in any of claims 1 to 5, wherein the amine compound
(C) 1s at least one selected from the group censisting of

orimary amines, secondary amines and tertiary amines.

7. The antifouling coating material composition as

described in claim 5, wherein a six-membered heterocyclic
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(b1). 5 4. The antifouling coating material composition as described'in
any of claims 1 to 3, wherein the triphenylboron-amine complex (bl) is
contained in an amount of 5 to 150 parts by weight per 100 parts by
weight of the coating film-forming resin (A) (solid content). 10 5. The
antifouling coating material compo§if?8n as described in any of claims 1 to
4, wherein the amine compound (C) is at least one selected from the

QR Sonsisting,of, ammenia; heteracyclic gmines, crossrlinked gyclier: e

amines, 15 aliphatic amines which may contain an alkoxy group, alicyclic
cofunes: a{ggn‘ath amines and amino alcohols. 6_. The antifouling coating
material composition as described in any of claims 1 to 5, wherein the
amine compound 20 (C) is at least one selected from the group
consisting of primary amines, secondary amines and tertiary amines. 7.

g . The.antifouling 88%@%“%5%@@&8”&%%@%%5 descrbed inglaim 5,
ered

wherein a six-mem eterocyclic 102 compound having 1 to 3

deQiliogen atoms is Lised-as the amine cormpound (C),8. The antifoyling, 1 5 -

coafing material composition as 5 described In claim 7, wherein the

cofmembered hetergeyclig, compound Is.atleast one selected framihe ¢ g
group consisting o?pyrldlnes (the pyridines may be Incorporated into a

o£ PRYMEN. pyrdagines, pyrimidines. pytazines, pinsridines, petazines.
pholines; picolines, quinolines and 1 qumaT Inés; and
polymer), pvridazines, pyrimidines, pyrazines, piperidines,
piperazines, morphclines, picolines, guinoclines and
guinaldines; and

the above six-membered heterocyclic compounds may be
substituted with halogen, a lower alkyl group (1 to 3 carbon
atoms), & phenyl group, an acetyl group, an amino Jgroup, a

carboxyl group, & hydroxyl group or an alcohol group or may

not be substituted {(non~substituted).

9. The antifouling coating material composition as
described in claim 5, wherein a five-membered heterccyclic
compound having 1 to 3 nitrogen atoms is used as the amine

compound {C) .

10. The antifouling coating material composition as
described in claim 9, wherein the five-membered heterocyclic

compound is at least one selected from the group consisting



the above six-membered heterocyclic compounds may be substituted
with halogen, a lower alkyl group (1 to 3 carbon atoms), a phenyl group,
an acetyl group, an amino group, a carboxyl group, a hydroxyl group or
an alcohol group or may 15 not be substituted (non-substituted). 9. The
antifouling coating material compoéiﬁ&n as described in claim 5, wherein
a five-membered heterocyclic compound having 1 to 3 nitrogen atoms is

o= Used asithe amipe 20 compound(C) . 10. The Antifpuling cpating matetial

composition as described in claim 9, wherein the five-membered

heDEIGIOGYClIC, camppund is,atleast,one selected fram the graup consisting

103 of pyrroles, pyrrolines, indoles, isoindoles, imidazoles,

benzggigaégiﬁeth%%%%g ispiiazales;.and the above GemMPQUAdS . o

may be substituted halogen, a lower alkyl group (I to 3 carbon

1o@0ms), @ Rhenyl group, an, S-acetylgroun,.an.al i,“oagr;S’HBng%f?:PQ@%, an
tituted

group, a hydroxyl group or an alcohol group or may not be subs

acdIQ- subsfiuted), 11, The antifoyling coating, material,cqmposition as. ;19,;

descri ec?m claim 5, wherein at least one cross-linked cyclic amine of

e e o e e SO

. 12. The antitfouling coating materiat composition as 15 edin

Swﬁlﬁr@t@%%r_em the amine compound (C) is at Iea_lst one selecteq from: at
east one primary amine selected from n-propylamine, n-butylamine,
n-hexylamine, n-octylamine, n-decylamine, n-

11. The antifouling coating material composition as
described in claim 5, wherein at least one cross~linked
cyclic amine of guinuclidines and triethylenediamines 1s used

as the amine compound (C).

12. The antifouling coating material composition as
described in ¢laim &, wherein the amine ccmpound (C) 1is at
least one selected from:

at lesast one primary amine selected from n-propylamine,
n-butylamine, n-hexylamine, n-octylamine, n~decylamine, n-
dodecylamine, n-tridecylamine, n~tetradecylamine, n-
hexadecylamine, n-octadecylamine, -aniline and toluidine;

at least one secondary amine selected from di-n-
butylamine, di-n-hexylamine, di-n-octylamine, di-n-decylamine,
di-n-dodecyiamine, di-n-tridecylamine, di-n-tetradecylamine,

di-n-hexadecylamine, di-n-octadecylamine and diphenyiamine;
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dodecylamine, n-tridecylamine, n-tetradecylamine, n 20 hexadecylamine,
n-octadecylamine, aniline and toluidine; at least one secondary amine
selected from di-n- butylamine, di-n-hexylamine, di-n-octylamine,
di-n-decylamine, di-n-dodecylamine, di-n-tridecylamine,
di-n-tetradecylamine, di-n-hexade&ﬁémine, di-n-octadecylamine and
diphenylamine; 104 and at least one tertiary amine selected from tri-n-
andoropylamine, tri-n-hexylamine, tri-n-octylamine, tri-n- decylamine,
tri-n-dodecylamine, tri-n-tridecylamine, tri-n 5 tetradecylamine,

tri-n-hexadecylamine, trisn;ogtadecyjamines and triphenylarmi.ne. 113, The

antifouling coating material composition as described in claim 5, wherein

~rdhe amine compound (G) is,an 19, alkoxy groupscentaining aming.; —r, -

represented by the following Formula (N: H2N-Ri-O-R2 (1) dn Formula (1)
dec;?l'£§aﬁr§§?nt?§ﬁ linear orhranched,alkylepe_group;having Lio. 8 carbon; ., -

atoms or a phenylene group, and R2 15 represents a linear or branched

teé@gﬁggﬁ¥éﬂﬁﬂ@91€9££%9ﬁ5%¥h%5§@%m1%éfh%QEWPU®3188%@¥lamine

material composifion as described in claim 13, wherein the alkoxy

amgrcﬁ%;ﬁg% i ingli%o amine represented by Formula (l) described above is

at [east one'se ectegfrom the group consisting of 3-ethoxypropylamine,
3-butoxypropylamine, 3-(2-ethylhexyloxy)propylamine, 3-
lauryloxypropylamine, 3-stearyloxypropylami'ne, 4-(2-

13 ?thy@ﬁéylgﬂ()é)gg@[&%rfﬁnf ' g’élg‘g %%WP&%%'?THXG’ gompo sition as
describaed in claim 5, wherein the amine ccompound (C) ts an
alkoxy group-containing amine represented by the following
Formula ({(I):

HoN-R'-0-R® (T)
{in Formula (I, R* represents a linear or branched alkylene
group having I to 8 carborn atoms or & phenylene group, and Rr?
represents a linear or branched alkyl group having 1 to 18

carbon atoms).

14, The antifouling ccoating material composltion as
described in claim 13, wherein the alkoxy group-containing
amine represented by Formuia (I} described above is at least
one selected from the group consisting of 3-ethoxypropyiamine,
3-butoxypropylamine, 3-(Z-ethylhexyloxy)propylamine, 3=
lauryloxypropylamine, 3-stearyloxypropylamine, 4-(2Z-

ethylhexyloxy)butylamine, 4-lauryloxybutylamine, 8-
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105 ethoxyoctylamine, 8-(2-ethylhexyloxy)octylamine, 2-
ethylhexyloxyphenylamine and lauryloxyphenylamine. ' 5. The antifouling
coating material composition as 5 described in claim 5, wherein the amine
compound (C) is amino alcohol represented by any of the following
Formulas (I1), (11l) and (IV): la -Rya* ®2a/ (in Formula (), Rea and R 2a
may be the same as or different 10 from each other and are a hydrogen

=R alhareup orskequLgroupiing, | o 24 caiop.atoms

group having 3'to 12 tarbon“atoms, an alkylallyl gfoup (an alkyl

- G(A4RRAL oo 0,24 serhon ajame) an aralld iR (e, lkylene group

aslto n atoms) or an a p3 is an alkylene
group having 2 to 6 carbon atoms); 2. H Rib R _3b-OH (in Formula (lll),
Rib is a hydrogen atom, an alkyl group or alkenyl group having to 24

, = carbon atoms,.a cycloalkyl group 106 having 3to 12 carbop.atoms, an
L horah SHOUP (o A o GLR DA B 110 51 cor bt Bomeeys n ek

ae9roup (eacgl alkylene, roup part tllasi 1 t%§4 carbon_a om;q) Qran aliyl . -
eg?jorulpr‘f and%Zg a%é |B mé'{f;1 Ee?hg samee gsmégl glﬁe?)em ?r%?n 5 \ea)chls BHIARO
a1 2ther and are an alkyleng group haying, 2. t0.6 ¢aron = rormulas (119,

(ITI; and {IV}:

R‘!&

CN—RZ—OH -l
nga”fg

(in Formula {(II), R*® and R*® may be the same as or different
ffom gach other and are a hydrogen atom, an alkyl group or
alkenyl group having 1 teo 24 carbon atoms, a cycleoalkyl group
having 2 tc 12 carbon ateoms, an alkylallyl group (an alkyl
group part has 1 to 24 carbon atoms), an aralkyl group {an
alkylene group part has 1 to 24 carben atoms) or an allyi
group, and R*® is an alkylene group having 2 to 6 carbon

atoms) ;

Rlb

{in Formula (II1), is & hydrogen atom, an alkyl group or

alkenvl group having 1 to 24 carbon atoms, a cycliocalkyl group
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atoms); and plc- 2c_"(r) {w IV R 3C-OH (in Formula (IV) , R" R2c and Ric
may be the same as or different from each other and are an alkylene
group having 2 10 to 6 carbon atoms). 16. The antifouling coating
material composition as described in claim 15, wherein the amino alcohol
is at least one selected from monogtanolamine, diethanolamine, 15
triethanolamine, n-propyl alcohol amine, di-n-propyl alcohol amine,

nadi-REoRY! alcohol amine, I-prepyl alcohol amine,di- kpropylalsohal.aming, 1
and tri-i-propyl alcohol amine. 17. The antifouling coating material

gr&amResition as, 20 described in-gny, of claim ,1t8n4’é(‘mgef§:jglth8rou (an

triphenylboron-amine complex (bl) is a complex of triphenylboron wit

o1 Pyridine (pyridinestrphenylboron). 107, 118, Fhe-antifoyling eoating 5111

material composition as described in any of claims 1 to 4, wherein the

grgiphenylhorge-amine gomplex (bl) is-a complex ofs> fiphenylhoran with, o,

alkylamine. 19. The antifouling coating material composition as described

=alhelBimdp. uherelodne alkylaring fs o leastone sglectad fiom the o,
group consisting of n-propylamine, n 10 butylamine, n-hexylamine,

atgfn%thag}.ﬁ , h-decylamine, n- dodecylamine, n-tridecylamine,
n-tetradecylamine, n- hexadecylamine, n-octadecylamine, aniline and
tquidiﬁf;@_(_);ékﬁ antifouling coating material composition as

e ;. C_mn
Nm\?i“g--ﬁH “emnv)
| 3¢ ..
R OH
{in Formula [(IV), R, R® and R’ may be the same as or

different from each other and are an alkylene group having 2

to 6 carbon atoms).

16. The antifouling coating material ccmposition as
described in claim 15, wherein the amino alcohol i1s at least
one selected from moncethanclanine, diethanclamine,
triethanolamine, n-propyl alcchel amine, di-n-propyl alcohol
amine, tri-propyl alcchol amine, i-propyl alcohol amine, di-

i-propyl alcchel amine and tri-i-propyl alcohol amine.

17. The antifouling coating material composition as
described in any of claims 1 tc 4, wherein the
triphenylboron-amine complex {bl) is a complex of

triphenylboron with pyridine (pyridine-triphenylboron).
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15 described in any of claims 1 to 4, wherein the triphenylboron-amine
complex (bi) is a complex of triphenylboron with alkoxy group-containing
amine. 21. The antifouling coating material. composition as 20 described
in claim 20, wherein the alkoxy grogg-containing amine is a compound
represented by the following Formu‘H‘a7(|;: H2N-R'-0-R4 (1) (in Formula (1),
R' represents a linear or branched alkylene group having 1 to 8 carbon
atoms or a phenylene group, and R* 108 representsa linear or branched
alkyl group having 1 to 8 carbon atoms). 22. The antifouling coating

1g Materjal composition;as,5 deseribed inclaim 21, wherein the: alkoxy

group-containing amine is at least'one selected from the group consisting

ae 9F 3-RINOXypropylamine . 3:butoxyprepylaming, 3:2: . the
ethylhexyloxy)propylamine, 3-lauryloxypropylamine, 3-

¢ r S8aryloxypropylaming A-(2:ethylhex, yloxy)hutylamipe,:4. 10 ., £

lauryloxybutylamine, 8-ethoxyoctylamine, 8-(2- ethylhexyloxy)octylamine,

« r2:8thyl %%I%}(lp%n%arg@[l]gﬁr}gnﬁ%ryloxyphenylamine. 23. The

antifoufing coating material composition as 15 described in any of claims 1
to 2, wherein the amine compound (C) is contained in an amount of 0.1 to
3 moles per mole of the triphenylboron-amine complex (bl). 24. The

1o 2naulino snafing malpaleompastion 4, 20,qeselined In anyef glaims 1

to 23, wherein the coating film- forming resin (A) is at feast one selected
e JOm the group congisting of (metfiacrylic.acid metal.salt.copolyimers, . o+ one
selected from the group conéisting of n-propylamine, n-
pbutylamine, n-hexylamine, n-octylamine, n-decylamine, n-

dodecylamine, n-tridecylamine, n-tetradecylamine, n-

hexadecylamine, n-octadecylamine, aniline and tcluidine.

20, The antifculing coating material compositiocon as
described in any of claims 1 to 4, wherein the
triphenvlborcon-amine complex (bl) 1s a compiex of

triphenvlboren with alkoxy group-containing amine.

21. The antifouling coating material compesition as

described in claim 20, wherein the alkoxy group-contailning

amine is & compound represented by the following Formula (I):
HoN-RP-0-R” (1)

(in Formula (I), R!' represents a2 linear or branched alkylene

group having 1 to 8 carbon atoms or a phenylene group, and R
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trialkylsilyl acrylate (co)polymers, vinyl chloride base resins, vinyl
chloride-vinyl acetate copolymers, vinyl 109 chloride-vinyl isobutyl ether
copolymers, chlorinated rubber base resins, chlorinated polyethylene
resins, chlorinated polypropylene resins, acryl resins, styrene-butadiene
‘base resins, polyester base resins}@ oxy base resins, phenol base 5
resins, synthetic rubbers, silicone rubbers, silicone base resins,

rePeUOlGUM base resinsg, rosin.esigrhase esing, rosin.pase.seaps and, s
rosin. 25. The antifouling coating material composition as 10 described in

= 20y,0f ¢laims,1 to 24, further comprising, in addition to the
triphenylboron-amine complex (bl), a different organic antifouling agent
(b2) as the antifouling agent (B). 15 26. The antifouling coating material
composition as described in claim 25, wherein the different organic

2 antifeuling.agent (h2) i atleast ane selected from the, grqup gansisting of
copper salt of 2-pyridinethiol-I-oxide (copper pyrithione),

degd%ﬁﬁggﬂﬁw“k9éEE?QQQSQ%QQQQEO{HQ”Q¥¥Qxy group-containing

4,5-dichloro-2-n-octyi-4-isothiazoline-3-one,

am%lél-q;]@eg}}quigglgxbopg)@%‘lyé%{? éc%4a6'§989!°%?é‘e£¥l%;%!e@&i9§zn; sting of
2-methylthio-4-tert-butylamino-6- cyclopropyl-S-triaZine,

3 - loroisaphthalqgnitri isdimethyldithiocarbamoylzinc
? %%%é%é%%%&fé&%&%ma?e%%@ﬁg%?grggﬁ%ﬁﬁ%dyl%dis%%]ide,

DN dimethyl; &J} J'é%l" H%OVO%‘—CQA%Q thylthio)sulfamide, | 5-
© N%]N'?gi}rir?g"tﬁéym“-to r-E}/(*N- Lljoroaic Iorome%lthlo)suégmide, ©
stg%%§w9@95g%gblamine, 4-(Z-ethylhexyloxy)butylamine, 4-
lauryioxybutylamine, fg-ethoxyoctylamine, &-(Z-

ethylhexyloxy)octylamine, 2Z-ethylhexylozyphenylamine and

lauryloxyphenylamine.

23, The antifouling coating material composition as
described in any of claims 1 to 2, wherein the amine compound
(C) is contained in an amount of 0.1 to 3 moles per mole of

the triphenylboron—amine complex {(bl;.

24. The antifouling coating material composition as
described in any of claims 1 to 23, wherein the cecating film-
forming resin {(A) is at least one selected from the group
consisting of (meth)acrylic acld metal salt copolymers,

trialkylsilyl acrylate (co)polymers, vinyl chloride base

resins, vinyl chloride-vinyl acetate copolymers, vinyl



10

20

disulfide (the alkyl group has 1 to 5 carbon atoms), zinc 5
dimethyldithiocarbamate, zinc ethylenebisdithiocarbamate,
2,3-dichloro-N-(2',6'-diethylphenyl)maleimide, 2,3-dichloro-
N-(2'-ethy'-6'-methylphenyl)maleimide and zinc sulfide. 27. The antifouling
coating material composition as 10He3cribed in any of claims 1 to 26,
further comprising at least one color pigment selected from the group

cn £00315nG 0f, sed 10B,0xide, tanuhite. elloukiton oxiderand QUALIC - upper
pigments as the color pigment (D) in an amount of 0.05 to 125 parts by

paeight per 100 parts y, weight of the coating film, 13 forming resin (A). . . 4

(solid content). 28. The antifouling Coating material composition as

po%ﬁéﬁ%ﬁ?%@ﬁ@¥§§ﬁ@ﬂns%é%fi’@%@?£§9mgg %@ﬂ%wgﬁ§58@%ne bage

igment selected from the group consisting 20 of talc, silica,

re@%%’,c'?;?ﬂ%%ige %as'.%i”%%%?gf‘%%]og'@a%@’g%Mt,e’ MWEo1 pase

carbon, uminum ny roxide, magnesiu bonate, barium carbonate,

rium sulfa nqL Zing, Ifig as_the extender pigment (E).in an_amount.
< G125 1§ 530 ars oy Wedh pir 100 DATE by WeigHt of e Comting =

fiIm-forming reslin[gA) solid content). 29, The antifqulingbcoating material :
reslns, E.e ro Ea ml aSCiE. res Il LOSAn %S *erh ase o5 1ns roslin
composition'as déescribed in any of claims’i to 28, further comprising af 5

least one inoarlg%nic dehrydrating agent selected from the group consisting

ba%fo’ aﬁﬁfdjrﬁe an g@%%f]rﬁ hemihydrate (casting plaster) as the inorganic

dehydrating agent (F) in an amount of 1.0 to 25 parts by weight per 100
parts by weight of the coating film-forming resin (A) (solid content). 10 30.

The antifouling coating material composition as .
25. %%@ aﬂ%&%ouh%&g coé%lnnga grial composition as
described in any of claims 1 to 24, further comprising, in
addition to the triphenylborcon-amine complex (bl), a

different organic antifouling agent (b2) as the antifouling

agent (B).

26. The antifouling coating material composition as
described in claim 25, wherein the different organic
antifouling agent (b2) is at least one selected from the
group consisting of copper sait of Z-pyridinethiol-i-oxide
(copper pyrithione), Z-pyridinethicl-l-oxide zinc salt (zinc
pvrithione}, 4,5-dichloro-Z-n-octyl-4-isothiazoline-3-one,

N, N-dimethyldichiorophenvlurea, 2,4,6-
trichlorophenylmaleimide, Z-methylthio-4-tert-butylamino-6-
cyclopropyl-S-triazine, 2,4,5,6-tetrachlicroisophthalonitrile,

bisdimethyldithioccarbamoylzine ethylenebisdithiccarbamate,
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described in any of claims 1 to 29, further comprising at least one
plasticizer selected from the group consisting of chlorinated paraffin and
terpenephenol_ as the plasticizer (G) 15 in an amount of 0.5 to 50 parts
by weight per 100 parts by weight of the coating film-forming resin (A)
(solid content). 31. The antifouling jcé)@lting material composition as
described in any of claims 1 to 30 further comprising at 20 least one

on 2lispgging/anti-setting agent selested from the. graup coneisting.of  — -

respective amine salts, stearate salts,” lecithin salts and alkylsuffonic acid

£158lts,6f A, Ga-and Zn. (qrganic.clay base wax); polyethyleng wax, amide . | _

wax, hydrogenated castor oil wax and polyamide wax (organic wax); 112

(N ﬂ%é%%% gt.the-qraapic.clay base wax-and the organic wax, described. .,

above; and synthetic fine powder silica; polyethylene oxide base wax;

o1 8pd datty acid amide,wax g%ﬁ% antizsagging/anii-sefling agept., i nc
(thixotropic agent) (H)yln an amount of 0.25 to 50 parts by weight per

dir?rQQfPfﬂ?i% X‘éf%%'}tb%fyﬁ@ : &9""%%@'”%'{%?81:%% Lesn é@t Qs%ig Lopientl. o

32. The antifouling coating material composition as described in any o

2, claims, 1o 3L, furt r.%-%ﬁféﬁ%é%%ﬁ?@%@ é%@{)‘f%%r}teg(g}l’_—é%% loro-

ollowing Formula [la] in whic phife-lipophile balance

_to,12 as,the _oxyalkylene group-cantaining linear organopolysiloxane, (1) in
o a1 0.6 5 200 B by WhGHE b2r 100 Pare by weith o he
coating film-forming resin (A) (solid content): R2 R2 R2f X3 SI(r) S1(J

Sa_X2

27. The antifouling coating material composition as
gescribed in any of claims 1 toe 26, further comprising at
least one color pigment selected from the group consisting of
red lron oxide, titan white, vellow il1ron oxide and organic
pigments as the color pigment (D) in an amount of 0.05 to 125
parte by welght per 100 parts by weight of the ccating film=

forming resin (A) {(solid content).

28. The antifouling coating material composition as
described in any of claims 1 to 27, further comprising at
least one sextender pigment selected from the group consisting
of tale, silica, mica, clay, zinc oxide, calcium carbonate,
kaclin, alumina white, white carbon, aluminum hydroxide,
magnesium carbonate, barium carbonate, barium sulfate and
zinc sulfide as the extender pigment (E) in an amount of 2.5

to 250 parts by weight per 100 parts by weight of the coating
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15 1im (in Formula [la], X', X2 and X3 each represent independently a
polyether group: R A (R30)n R™ (R represents an alkylene group having 1
to 5 carbon atoms; A represents a single bond or an oxygen atom; R3
represents an alkylene group having 1 20 to 5 carbon atoms; R4
represents an alkyl group having 1% 5 carbon atoms or hydrogen; and n
represents a repeating unit 113 number) or an alkyl group having 1to 5

£1 GARON.gOmS; at leastone otX", %2 apd Xis the polyether group
described above: -R-A-(R30)"-R"; R2 represents an alkyl group having 1
to 3 carbon atoms; r and m each represent a repeating unit 5 total
number, and a bonding order of the repeating units [- Si(R2)20-] and

29 [FSIRRUXNQ:L 3y beaptional); 33. The antiouling coating material

composition as describéed in claim 2, further comprising, if necessary, at

aed0/885t0Ne oL polybutenes ;paratfins, vaselines and.a digligd sulfidg, .

compound represented by the following Formula (VI) as the plastic résin

le %)t'”o%a@%@ gfn%p &%%?@gngB&’e%Q@r %QQ@@{@PY%Q&Q“{QE group
- the coating film-forming resin (A) (solid content): 15 R3d (S)"-R3e (VS) (in

coformuia (V) p&mé}%igia&d R3g may be.the same. as or. different from

each other and each represent a linear or branched alkyl group having i

p11g20.carban aloms, andn, represen @Q%l@%%era cht0 209, 20,34, AN, 1«

© " antifouling agent set comprising a tripheny boron-gmlne complex (bl) as

o1 0 gntifouling %%eﬁt_éBia%:‘g{eQ)?g%@”ﬁe90'1‘88%%3@95(%39'%9&%1? of the

triphenyiboron-amine co

coating film-forming resin (A) (s0lid content).

30. The éntifouling coating material compesition as
described in any of claims 1 te 29, further comprising at
least cone plasticizer selected from the group consisting of
chlorinated paraffin and terpenephenol as the plasticizer (&)
in an amount of 0.5 to 50 parts by weight per 100 parts by

welght of the coating film~forming resin (&) (sclid content).

31. The antifouling ccating material composition as
described in any of claims 1 te 30 further comprising at
least one anti-sagging/anti-settling agent selected from the
group consisting of respective amine salts, stearate salts,
lecithin salts and alkylsulfonic acid salts of Al, Ca and in
{(organic clay base wax); polyethyvlene wax, amide wax,

hydrogenated castor oll wax and polyamide wax {organic wax);
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(bi); hereinafter the same shall apply) as a decomposition 114 inhibitor for
the triphenylboron-amine complex (bl), and it further comprises, if
necessary, a solvent (M) which can dissolve the above components (bi)
and (C); and the amine compound (C) is contained in an amount of 1 to
2110 parts by 5 weight per 100 parts'By weight of the
triphenylboron-amine complex (bl). 35. The antifouling agent set as
n: degeribed in claim 34, wherein:the tiphenylborop-aming.complex (b1),js .
the 10 triphenylboron-amine complex used for the antifouling coating
a Material composition as described inany ofclaims; 17 t0,22 36, The
antifouling agent set as described in any of claims 34 to 35, wherein the
po RS compound,(G) is the amine. 15 gampound used for.the antifuling. ...
coating material composition as described any of claims 5 to 16. 37. An.
antifouling coatng film comprising.the antifyling  coating maferial ) (g
ancompo%%iongai desc?i%Jed In anglo?%laims 1 20 tg 33.%%. A s“ijbstrzalte( o
=n PLOVIded with 3 confing file characteriged,  that asurfaceofilie o o

substrate is coated with a coating film obtained by curing the antifouling

we C%%Li“%%‘ gnal 115. compoesHion as ¢ %SC%b§%éQ§“¥£TI claims 14033 eney .
39. An antifou ing su Strate characterize y that a surface of the
substrate brought into contact with seawater 5 or refined water is coated
with a coating film obtained by curing the antifouling coating material

32, COMARSItioN, 83 deseribed 1. apy o ClAIME L1033 orposition as

described in any of claims 1 to 31, further comprising a
compound represented by the following Formula [lal in which a
hydrophile-lipeophile balance (HLB) is 2 to 12 as the
oxyalkylene group-containing linear organopolysilexane (I) in
an amount of 0.5 to 200 parts by weight per 100 parts by
welght of the coating film-forming resin (A) (sclld content):

"RZ —R‘z- RZ

SRR

X S10 SiO—81—X
ISR

(in Formula [la], X', X% and ¥X° each represent independently a
polyether group: -R-2- (R*0),—-R* (R represents an alkylene
group having 1 €o 5 carbon atoms; A represents a single bond
or an oxygen atom; R® represents an alkylene group having 1

to 5 carbon atoms; R® represents an alkyl group having 1 to 5

carbon atoms or hydrogen; and n represents a repeating unit
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40. The antifouling substrate as described in claim 39, 10 wherein the
substrate is any of an underwater structure, a ship outside plate, a fishing
net and a fishing equipment. 41. A method for forming a coating film on a
surface of a substrate characterized by coating or impregnating a surface
15 of a substrate with the antifoulin]glgbating material composition as
described in any of claims 1 to 33 and then curing it to form a coating film.
nurfide AN Atifguling method for.a sybsirate eharacterized:hy, 20:cqating o

impregnating a surface of a substrate with the antifouling coating material

1 e £oMmpgsition-as,desgribed in any; of claims 1 t933-and thep guringdhe: peq

above antifouling coating material to form an antifouling coating film. 116

ab&3: Theantifouling method-for a-substrate a as-described jpclaim 42, gy 1

wherein the substrate is any of an underwater structure, a ship outside

¢ o Phate 3 fishingnetand a fishing equipment, 5.44..An inhibiting and yn it

controlling method for decomposition of a triphenylboron-amine complex

to@Q?rqﬁ%&@,b%ﬁgd@gﬁBﬁd@m eo%@ﬁ)o%@ @Qe(ei(g&&'gg@l% units [-

triphenylboron-amine complex (b1)) to the triphenylboron-amine complex

51 (b) o5 2,1Q material coptaiping the triphenylboron-aming complex (b1).
* ElS.lIJhe fnhibitingand fg?rgljlgi:lgg me]etho%%or dec?rq%positior? of a
triphenylboron-amine complex as described in claim 44, wherein the

triphenylboron-amine complex (b1) is the 15 triphenylboron-amine

complex used for the. antifouling. coating. rjal tionas . o
5 on L SRR SRS g3 . DRl P comppeton e

described in claim 2, further comprising, if necessary, at
ieast one of polybutenes, paraffins, vaselines and a dialkyl
sulfide compound represented by the followlng Formula (VI) as
the plastic resin (J) in an amcunt of & to 100 parts by
weight per 100 parts by weight of the cecating film~forming
resin (A) (solid content):

R¥-(5) ,-R® (V1)
fin Pormula (VI}, plural rR3 and R*® may be the same as or
different from each other and each represent a linear or
branched alkyl group having 1 to 20 carbon atoms, and n

represents an integer of 1 to 20).

34, An antifouling agent set comprising a triphenylboron-
amine complex (bl) as an antifouling agent (B) and an amine
compound (C) {excluding the triphenylboron-amine complex

{(b1l); hereinafter the same shall apply) as a decomposition
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46. The inhibitingand controlling method for decomposition of a
triphenylboron-amine complex as described in claim 44, 20 wherein the
amine compound (C) is the amine compound used for the antifouling -
coating material composition as dest(::Lribed in any of claims 5 to 16.

inhibitor for the triphenvlboron-amine complex (bl), and it
further comprises, 1f necessary, a solvent (M) which can
dissclve the above components (bl) and (C); and the amine
compound (C) is contained in an amount of 1 teo 210 parts by
weight per 100 parts by weilght of the triphenylboron-amine

cemplex (bl).

35, The antifouling agent set as described in claim 34,
wherein the triphenylboron-amine complex (bl) 1s the
triphenylboron-amine complex used for the antifouling coating

material composition as described in any of claims 17 to 2Z.

356. The antifculing agent set as described in any of claims
34 to 35, wherein the amine compound (C) 1s the amine
compound used for the antifouling ceating material

composition as described any of cilaims 5 to le.

37. An antifouling coating film comprising the antifouling
coating material composition as described in any of claims 1

toe 33.

38. A substrate provided with a coating film characterized
by that a surface of the substrate 1s coated with a coating

film obtained by curing the antifouling coating material
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composition as described in any of claims 1 to 33.

39. An antifouiing substrate characterized by that a
surface of the substrate brought into contact with seawater
or refined water 1s coated with a coating film obtained by
curing the antifouling cecating material composition as

described in any of claims 1 to 33.

40. The antifouling substrate as described in c¢laim 39,
wherein the substrate is any of an underwater structure, a

ship cutside plate, a fishing net and a fishing equipment.

47 A method for forming a coating film on a surface of a
substrate characterized by coating or i1mpregnating a surface
of 2 substrate with the antifouling coating material

composition as described in any of claims I to 33 and then

curing it to feorm a costing film.

£2. An antifouling method for a substrate characterized by
coating or impregnating a surface of a substrate with the
antifouling coeating material composition as described in any
of claims 1 to 22 and then curing the above antifculing

coating material to form an antifouling coating £ilm.
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43, The antifouling method for a substrate a as described
in claim 42, wherein the substrate is any of an underwater
structure, a ship outside plate, a fishing net and a fishing

equipment.

44 . An inhibiting and controlling method for decomposition
of a triphenvylboron-amine complex characterized by adding the
amine compound (C) (excluding the triphenyiboron-amine
cemplex {(bl)) to the triphenyvlboron-amine complex (bl) or a

material containing the triphenylboron-amine complex (b1l).

45, The inhibitingand controlling method for decomposition
of a triphenylboron-amine complex as describsd in claim 44,
wherein the friphenvlboron-amine complex {bl) is the

riphenylboron-amine complex used for the antifouling coating

-material composition as described in any of claimg 17 to 22.

46, The inhibitingand contrelling methed for decomposition

£

0of a triphenylboron-amine complex as described in claim 44,
wherein the amine compound () 1z the amine compound used for

the antifouling coating materiazl composition as describec in

any of claims 5 to 16,



