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DESCRIPTION

TRIPHENYLBORON COMPOUND-CONTAINING
ANTIFOULING CCATING MATERIAL COMPOSITION
IMPROVED IN STABILITY, ANTIFOUING AGENT SET USED
FOR THE 3AME AND METHOD FOR INHIBITING AND

CONTROLLING DECOMPCSITION OF TRIPHENYLBORCN COMPCUND

TECHNICAL FIELD
(00011
The present invention relates to & triphenylboron
compound-containing antifouling coating material composition
improved in stability, an antifouling agent set used for the
same and a methoed for inhibiting and controiling

decompesition of a triphenylboron compound.

BACKGROUND ART
[oooz]

At present, boron compounds such as pyridine-
triphenylboron and the like are widely used as antifculing
agents for ship bottom coating materials and antifoulants for
fishing nets. However, decompositicon of a boron compound 1s
expedited by a resin and other raw materials which are used

in combination with the boron compound in preparing an



antifeculing coating material and by a rise 1n the temperature
and mixing of moisture in production and storage, and a
content of a triphenyiboron compound is reduced in a certailn
case during storage of the antifouling coating materilal.

5 Such antifouling coating material 1s reduced in an
antifouling activity due to decompositiocn of the
triphenvlboron compound, and therefore 1t does not
sufficiently display an intrinsic antifouling performance in

a certain case when forming a coating film.

10 [06003]

The following materlials 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 compounds.

15 [0004]

JP A 1998 (H10}-77202 i{patent document 1) discioses an
antifcouling compeosition for attached marine organisms
preparaed by dissclving an antifouling ingredient component
comprising pyridine~triphenylborane and higher aliphatic

20 mono- or polyamine having an aminc group in an organic
solvent as an invention having an object of obtalining an
antifouling composition which elevates a solubility of
pyridine-triphenylboron and which does not cause

precipitation. It is described therein that the above



antifouling composition has a goed stability and does not
{evaluation in

(precipitates of triphenylboron)

form deposits i
the examples: O) and that since a solubility of pyridine-
triphenyiborane in an organic sclvent 1s enhanced, 1t can

evenly be coated on a net fabric in a coating bath when used
The higher aliphatic

ant for fishing nets
group described above
and

as an antifoul

mono~ or polyamine having an amino
the fellowing formula,

like are shown as

includes a compound representsed by
triamine and the

to be specific, diamine,
thereof.

the examples T

R'-[N(CHy)alsNH,._ (1)

R* i3 a saturated or unsaturated hydrocarbon

(00067

(In Formula (1),
group having & to 28 carbon atoms which may be substituted
saturated or unsaturated alkoxy

a
R? is a

=
ut

with a pB-hydroxy group or
a 1is an

lower alkyl group having 8 to 28 carbon atoms;

hvdrogen atom or & group represented by — {(CHy)am1-sNHz;
an integer of 0 to 4.)
discloses an

integer ¢f 1 to &; and b 1s

JP A 19898 (H10)-167914 (patent document 2)
attached marine organisms
pyridine-

20
antifouling composition for
as antifouling active ingredients,

comprising,
triphenylborane and higher aliphatic secondary or tertilary



20

amine or a salt thereof as an invention having an object of
enhancing an antifouling property. It is described therein
that when the above antifouling composition (for example, a
composition prepared by blending 135 parts of an acryl resin,
10 parts of pyridine-triphenylkorane, - parts of di-n-coconut
alkylamine and other components (total 100 parts) in Example
1) is used for fishing nets, ship bottoms and the like by
coating it thereon, a so-called synerglstic effect is
displayed and that an antifouling effect thereof can be
continued.

[0007]

The higher aliphatic secondary or tertiary amine (I)
described above includes a compound represented by the
following formula, and to be specific, di-n-coconut
alkylamine, dimethyl beef tallow alkyliamine, di-n-octylamine,

dimethyihexadecylamine and the llke are used.

[ooog]
o
R'—N—=R® -----(0
(00097
(In Formula (1), RY, R* and R’ may be 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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may be substituted with one hydroxyl group or alkoxy group
(provided that one of R*, R® and R’ may be a hydrogen atom).)
JP A 1998 (H10)-182322 (patent document 3) disclcses an
antifouling composition for attached marine organisms
comprising, as an antifouling active ingredient,a reaction
oroduct obtalned by reacting in advance triphenyliborane or an
alkali metal hydroxide adduct thereof with specific higher
aliphatic polyamine or a salt thereof as an invention having

an opbject of enhancing an antifouling property. It is

4

described therein that the above antifoulant displays a so-
called synergistic effect and that an antifouling effect
thereof has continulty.

[OOlO]

JP R 1998 (H101-1823223 {(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 triphenylborane or an
alkali metal hvdroxide adduct therecf with specific higher
aliphatic secondary or tertlary amine or a salt thereof as an
invention having an object of enhancing an antifouling
property. It is described therein that the above antifoulant
displavs a so-called synergistic effect and that an
antifouling effect therecof has continuilty.

[0011]
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JP A 2004-244395 (patent document 5) discloses a
composition comprising {4-
iscopropylpyridinyl)methyldiphenylboreon (IPMB) and primary
alkylamine having 8 to 18 carbon atoms as an inventilion having
an object of obtaining an antifouling composition in which
precipitates are not produced over a long period of time and
in which stirring is not required before net coating worlk,
considering particularly application therecf as an
antifoulant for fishing nets. It is described therein that
IPMB contained in the above composition is excellent in
stability and does not lose an effect thereof even after

3

stored over a

ol

ong pericd of time, and that use of the above

feet

antifculing composition makes it possible to prevent
crganisms Ifrom beling acdhered over a long period of time.
[0012]

Further, n-cctylamine, Z-ethylhexylamine, n-
dodecvyliamine, n-octadecylamine and the like are shown as tThe
examples of the primary alkylamine described above (paragraph
[0019] of Patent document b)), and it i1s described therein
that these amines are added usually in an amcunt of 0.5 to Z
moles based on 1 mole of IPMB, tThat 1f the above amine amount
is less than 0.5 mole, the antifouling effect after stored
over a long periocd of time i1s reduced and that if 1t exceeds

2 moles, the stability and the antifcouling property are not
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expected to be improved further more (paragraph [000%] of
Patent document 5).
[0013]

However, the finding and technical idea that boron
compounds contained in antitfouling coating material
compositions and the like are inhibited from being decomposed
(improved in stabllity) by adding cother amine compounds to
triphenvlboron-amine complexes such as pyridine-
triphenylboron are not discloesed in any of the patent
documents 1 to 5% described above. That is, it 1s neither
described nor indicated therein that since in antifouling
coating material compositions produced by using the above
specific two components in combination, decompositicn of the
boron compcounds caused by effects of combination therecf with
other components such as a resin and the like, a rise in the
temperature during production and storage and mixing of
molsture 1s inhibited, the antifculing coating material
compositions are excellent in a stability of an antifouling
activity in storing for a long period and a long term
antifouling property of an antifouling coating film obtained
therefrom.

[0014]
JP A Z000-143417 (patent document &) discloses

underwater antifouling coating materials prepared by blending



feh
[}

underwater antifouling coating materials (antifoulants for
fishing nets, antifouling coating materials for ship bottom
and the like) comprising a compound as an active ingredient
having & triphenvlboron skeleton with at least one compound
selected from compounds having & ~CONH- structure in a
melecule and compounds having a heterocycle having 3 Or more
nitrogen atoms in a molecule (for example, tolyliriazole, 3-
(N-salicyloyljamino-1,2,4-triazole and 1,2, 3-benzotriazole).
It i1s described therein that even 1f the above underwater
antifouling coating material is further blended with cuprous
oxlde or copper rhodanateand the triphenvlboron compound is
brought into contact with them, the triphenvliboron skeleton
is scarcely decomposed and the underwater antifcouling coating
material can exhibit an excellent antifculing effect even
after stored over a long period of time.

[0015]

However, 1in the invention 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
ig left in terms of an effect to inhibit decompesiticn of a
triphenyliboron~amine complex.

[001€]
On the other hand, a method in which pyridine is added

in guantitatively determining pyridine~triphenylbeoron (PIPRB)



[ex:

10

contained in artificial seawater with HPLC i1s described in
“Determination of Release Rate of Pyridine-triphenylborane
(PTPB) from Copper~free Antifcouling Paints” (J. Jpn. Soc.
Colour Master,78 [2], p. 50 te 57 (2005) by Kazuﬁobu
Takahashi et al.: non-patent document 1}.

[0017]

However, i1t i1s nelther specifically described nor
indicated in the non-patent document 1 described above To
what extent the decomposition oif PTPB is inhibited and
benzene is inhibited from belng produced acccerding to an
addition amount and the kind thereof when pyridine is
actually added to an antifouling coating material comprising
PTPR and, if necessary, a coating film-forming resin, and
whether or not a continuous and high antifcouling performance
is displaved when an antifouling coating film is formed from
the above antifouling coating material. In addition theretc,
it 1s not even Indicated in the abceve non-patent document 1
whether or not the same efifect as that of pyridine is
cbtained when amine compounds other than pyridine are added
and how the effects therecf are changed according to an

addition amount and the kind thereof.
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Patent document 1998 (H10y-77202

Patent document 2: JP A 1908 (HL0)-167914

"
o
s}
=

Patent document 1998(H10)—182322

Patent document 4: JpP A 1998 (H1O)-182323

Patent document 5: JP A 2004-244395

Patent document 6: JP A 2000~-143417

Non-patent document 1: Kazunobu Takahashi et al.
“Determination of Release Rate of Pyridine-~triphenylborane
(PTPR) from Copper-free Antifouling Paints” (J. Jpn. SocC.

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

DISCLOSURE OF THE INVENTION
Problem to be solved by the invention
-10018]

The present invention intends to solve the foregoing
problems involved in the conveﬁtionai techniques, and an
opject of the present invention is to provide an antifouling
coating materizl composition in which decompeosition of a
triphenylboron compound contained tbereiﬁ 18 inhibited and
which is excellent in a stability of an antifouling activity
therecf in storing over a long period of time and forms an
antifouling coating film having an excellent long term
antifouling property. Further, an object therecf as another

aspect of the present invention is to provide an antifouling
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agent set which can be used for producing an antifouling
coating material compesition having the excellent
performances described above and a method for inhibiting and

controlling decomposition of a triphenylboron-amine complex.

Means to solve the problem

[1] The antifouling coating 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), wherein it further comprises an amine compound (C)

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

decomposition inhibitor for the triphenylboron-amine complex

100207
{2] The antifculing coating material composition
according to the present invention further comprises
preferably, in addition tc the components (A), {(B) and (C)
described above, at least one component selected from the
groﬁp consisting of an organic antifouing agent (b2) other
than the triphenylboron-amine complex (bl), a2 color pigment

(D), an extender pigment (E), an inorganic dehydrating agent
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(F), a plasticizer (G), an anti-sagging/anti-settling agent
(thizotropic agent) (H), an oxyalkylene group-containing
linear organcpolysiloxane (I) and at least one plastic resin
selected from polybutenes, paraffins, vaselines and dialkyl
sulfide compounds (J).

[0021]

[3] The amine compcund (C) in the antifculing coating
material composition described above is contained preferably
in an amount of 1 to 210 parts by welght per 100 parts by
weight of the triphenylbcron-amine complex (bl).

(00227

[4] The triphenyvlboron-amine complex (bl) in the
antifouling coating material compcesition described above is
contained preferably in an amount of 5 to 150 parts by Weight
per 100 parts by weight of the ceating film-forming resin (A)
(solid content).

(00237

[5] The amine compound (C) described above is
preferably at least one selected from the group consisting of
ammonia, heterocyclic amines, bridged cyclic amines,
aliphatic amines which may contain an alkoxy group, alicyclic
amines, aromatic amiﬁes and amino alcchels.

[00247

[6] The amine compound {(C) is preferably at least one
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sélected from the group consisting of primary amines,
secondary amines and tertiary amines.
[0025]

[7] When the heterocyclic amine given in [5] is used as
the amine compound (C), the heterocyclic amine is preferably
a six-membered heterocyclic compound having 1 to 3 nitxogen
atoms.

[002¢]

[8] The six-membered heterocyclic compound described in
{71 is preferably at least one selected from the group
consisting of pyridiﬁes represented by pyridine (the

yridines may be incorporated inte a polymer), pyridazines,

ke

pyrimidines, pyrazines, piperidines, pilperazines, morpholines,
picolines, guinolines represented by guinoline and
isoguinoline, and guinalidines. The above six-membere
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, & carkboxyl group, & hydrozmyl
Y4 d ) E

group or an alcchol greoup or may not be substituted (non-

substituted).
F0027)]
[97 When the heterocyclic amine given in [5] described

above is used as the amine compound (C}, the heteroccyclic

-

amine is preferably as well a five-membered heterocyclic
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compound having 1 to 3 nitrogen atoms.
160287

[10] The five-membered heterocyclic compound given in
i9] is preferably at ieast one selected from the group
consisting of pyrrcles, pyrrolines, indcles, iscindoles,
imidazoles 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 atoms), a 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 bridged cyclic amine given in {5]
described above is used as the amine compound (L), the
bridged cyclic amine is preferably at least one of
guinuclidines and triethylenediamines.

[0030]

[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 1s used as the
amine compound (C), it is preferably at least one selected
from:

at least one primary amine selected from n-propylamine,



Lot
(92

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-

5  butylamine, di-n-hexylamine, di-n-octylamine, di-n-decylamine,
di-n-dodecylamine, di-n-tridecylamine, di-n-tefradecylamine,
di-n-hexadecylamine, di-n-octadecylamine and diphenylamine;
and

at least one tertiary amine selected from tri-n-

10  vpropylamine, 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-octadecylamine i1s particularly pre

i~

errad,.

15 [0031]

]
2
(53]

1

The amine compound {C) given in (5] described
above is preferably as well an alkoxy group-containing amine
represented by the following Formula (I}:

[0022]

20 HoN-R'~0-R? (1)

{in Formula (I}, R* represents a linear or branched alkylene
group having 1 to 8 carbon atoms or a phenylense group, and R
represents a linear or branched alkyl group having 1 to 18

carbon atoms) .
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[14] The alkoxy group-containing amine represented by
Formula (I} in [13] described above is preferably at least
one selected from the group consisting of Z-ethoxypropylamine,
3~-butoxypreopylamine, 3-{Z-ethylhexyloxy)propylamine, 3-
lauryloxypropylamine, 3-stearyloxypropylamine, 4-(2-
ethylhexyloxy)butylamine, 4-lauryloxybutylamine, £-
ethoxvoctylamine, 8- (Z-ethylhexyloxy)octylamine, 2-
ethylhexyloxyphenyvliamine and lauryloxyphenylamine, and 3-(Z-

ethylhexyloxy)propyliamine 1s particulariy preferred.

[15] The amine compound (C) given in [5] described
above is preferably as well amino alicohol represented by any

of the following Formulas (II), {III) and (IV}:

(0034}

18
AN

28

R_.

[0035]

h&é———FQSH?*“C}bi *“w“mm(ng

(in Formula (II}, R*® and R*® may be the same as or different
from each other and are a hydrogen atom, an alkyl group or
alkenyl group having 1 te 24 carbon atoms, a cycloalkyl group
having 3 to 12 carbeon atoms, an alkylallyl g¢group (an alkyl

group part has 1 to Z4 carbon atoms), an aralkyl group {(an
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ailkvlene grou art has 1 to 24 carbon atoms) or an allvl
Y g JE S ¥

roup, and R’ is an alkylene group having 2 to 6 carbon
- = an

atoms) .
[0G36]
R*—0OH
ij‘—“N< 3 - ===l
"R*—0OH
[6037]

(in Formula (III), R'™ is a hydrogen atom, an alkyl group or
alkenyl group having 1 to 24 carbon atoms, a cyclcalkyl group
having 3 to 12 carbon atoms, an alkylaliyl group (an alkyl
group part has 1 to Z4 carbon atoms), an aralkyl group {(an
alkylene group part has 1 to 24 carbon atoms) or an alilyl
group, and R*® and R™ may be the same as or different from
each other and are an alkyliene group having 2 to & carbon
atoms) .
F0038]
Mémmmw = =(Y)
R*“—0H

[6039]

(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 © carbon atoms).
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[16] In the present invention, when the amine compound
(C)} described above is amino alcohol, this aminoe alcohol is
preferably at least cne selected from monoethanclamine,
diethanolamine, triethanolaﬁine, n-propyl élcohol amine, di-
n-propyl alcohol amine, tri-propyl alcohol amine, i-propyl
alcohel amine, di-i-propyl alcohol amine and tri-i-propyl
alcohol amine, and monocethanolamine included in Formula (II)
ig particularly preferred.

(0040}

{17) On the other hand, the triphenylboron-amine
complex {bl) contained in the antifouling coating material
composition according to the present invention i1s preferably

a complex of triphenviboron with pyridine (pyridine-

~triphenylboron).

—
[
[
e
-

[18] The triphenvylboron-amine complex [(bl) contained in
the antifouling coating material composition according o the
present invention is preferably as well a complex of
triphenvliboron with alkylamine.

(00427

[19] The alkylamine forming the complex with

triphenylbeoron in {18] described above 1s preferably at least

one selected from the group consisting of n-propylamine, n-

butylamine, n-hexylamine, n-octylamine, n-decylaming, n-
Y



1%
I‘l—.

dodecylamine, n-tridecylamine, n-tetradecylamine,
hexadecylamine, n~octadecylamine, aniline and toluidine, and
n-cctadecylamine is particularly preferred.

{bl) contained in

100437
The triphenvlboron-amine complex

on

[20]
the antifouling coating material composition according to the

present invention is preferably as well a complex of

triphenylboron with alkoxy group-containing amine.

[0044]

The alkoxy group-containing amine forming the
described above 1is

[21]
120]

10
complex with triphenyiboron in
preferably a compound represented by the following Formula

(I):

—

-

(00457

HoN-R *~0=R?

15
(L),

{ R™ repressants a linear or branched alkylene
group having 1 to 8 carbon atoms or a phenylene group, and R
1 to 8

{in Formula
represents a linear or branched alkyl group having

carbon atoms)
[21]

(227 The alkoxy group-containing amine forming the
[20] to described above

20
complex with triphenylboren in
is preferably at least one selected from the group consisting
3-{2-

3-butoxvpropylamine,

of 3-ethoxypropylamine,
ethylhexyloxy)propylamine, 3-lauryloxypropylamine, 3-
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stearvloxypropylamine, 4-(Z-ethylhexvloxv)butylamine, 4-
lauryloxvbutylamine, 8-ethoxyectylamine, 8-(2Z2-
ethylhexyloxy)octylamine, Z-ethylhexyloxyphenylamine and
laurvloxyphenylamine, and 3-{Z-ethylhexyloxy)propylamine is
particularly preferred.

[0046]

(23] The amine compound (C) is contained preferably in
an amount of 0.1 to 3 moles pex mole of the triphenvlboron-
amine complex (bl) in the antifouling coating material
composition according to the present invention.

(0047]

(24} The coating film-forming resin (A) contained in
the antifouling coating material composition as described in
any of [1] to [23] described above 1s preferably at least one
gselected from the group consisting of (meth)acrylic acid
metal salt copolymers, trialkylsilyl acrylate (co)polymers,
vinyl chloride basé resins, vinyl chloride-vinyl acetate
copolymers, vinyl chloride-vinyl iscbutyl ether copolymers,
chlorinated rubber base resins, chlorinated polyethylens
resins, chlorinated polypropyliene resins, acryl resins,
styrene-butadiene base resins, polyvester base resins, epoxy
base resing, phencl base resins, synthetic rubbers, silicone
rubbers, silicone base rssins, petroleum base resins, rosin

ester base resins, rosin base soaps and rosin.
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[0048]

[25] The antifouling coating material composition as
described in [1] to [247 further comprises preferably, in
additicon to the triphenylboroneamine complex (bl), a
different organic antifouling agent (b2) as the antifouling
agent (B} .

(00497

[267 The different organic antifouling agent ({bZ) in
f25} described above is preferably at least one selected from
the group consisting of 2-pyridinethicl-l-cxide copper salt
(copper pyrithione), Z-pyridinethiol-l-oxide zinc salt (zinc
pyrithione), 4,SWdichloro—2~n—otﬁyi—4—isothiazolinem3wone,
N, N-dimethyldichlorophenylurea, 2,4, 6-
trichlérophenylmaieimide, Z-methylithio~4-tert-butylaminc-6-

cyclopropyl-5S-t

[n]

iazine, 2,4,5,6-tetrachlorciscphthalonitriie,
bisdimethyldithiocarbamoylzinc ethylenebisdithiocarbamate,_
chloromethyl-n-octyl disulfide, N,N’~dimethyl-N'"-phenyl-{N-
fluorodichloromethylthio) sulfamide, N,N’-dimethyl-N/-tolyl-
(N-fluorodichloromethylthic)sulfamide, tetraalkylthiuram
disuifide (the alkyl group has 1 to 5 carbon atoms), zinc
dimethyldithiocarbamate, zinc ethylenebisdithiocarbamate,
2,3-dichlore-N=(27,6" -diethylphenyl)maleimide, 2,3-dichloro-
N- (2" —ethyl-6"-methylphenyl)maleimide and zinc sulfide.

[(0050]
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[27] The antifouling coating material composition as
described in [1] to [26] further comprises preferably, in
addition to the components described above, at least one
color pigment selected from the group consisting of red iron
oxide, titan white, vellow iron oxide and organic pigments as
the color plgment (Dj in an amount of 0.05 tec 125 parts by
weight per 100 parts by weight of the coating film-forming
resgin (&) {seolid content).

[0051]

[28] The antifouling coating material composition as
described in {1} to [27] further comprises preferably, In
addition toe the components described above, at least one
extender pigment selected from the group consisting of talc,
silica, mica, clay, zinc oxide, calcium carbonate, kaolin,
zlumina wnite, 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).

(00521

[28] 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



P
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consisting of anhydrite and gypsum hemihvdrate (casting
plasterj as the incrganic dehydrating agent (F) 1n an aﬁount
of 1.0 to 25 parts by weight per 100 parts by weight of the
coating film-forming resin (&) {solid content}.
[0053]
[0} The antifouling coating material compoesition as
described in [1] to [29] further comprises preferably, in

addition to the components described above, at least one

lasticizer selected from the group consisting of chlorinated
P

paraffin and terpenephencl as the plasticizer (G) in an

amount of 0.5 to 30 parts by weight per 100 parts by weight

o
th
ot
=2
)

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

(o]
<2
o
iy

{311 The antifoeouling coating material compesition as
described in [1] to [30] further comprises preferably, in
addition to the components described above, at least one
anti~sagging/anti-settling agent selected from the ¢group
consisting of respective amine salts, stearate salts,
lecithin salts and alkylsulfonic acid salﬁs cf Al, Ca and In
(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 organlc wax
described zbove; and synthetic fine powder silica;

polyethylene oxide base wax; and fatty acid amide wax as the
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anti-sagging/anti-settling agent (thixotropic agent) (H) in

an amount of 0.25 to 50 parts by weight per 100 parts by

weight of the coating film-forming resin {A) (solid content).
[0055]

[32] The antifouling coating material composition as
described in [1} to [31l] further comprises preferably, in
addition to the components described above, a compound
representad by the following Formula [lal in which a
hydrophile-lipophile balance (HLB} is 2 to 1Z as the
oxyalkylene grou@—containing linear organopolysiloxane (I} in
an amount of 0.% to 200 parts by weight per 100 parts by

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

[0056]
R [Re] R
3 : & ‘, % bl
X~ ?i{} ?10 Sii X
1 S [la]
2 1 i y
LRT AL LX R
10057]

(in Formula [la], %%, %2 and X° each represent independently a
polyether group: ~R-A- (R’0},-R" (R represents an alkylene
group having 1 to 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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number) or an alkyl group having 1 to 5 carbon atoms; at

least one of X', ¥ and ¥’ is the polyether group described
above: ~R-B-(R°0),~R*; R® represents an alkyl group having 1
to 3 carbon atoms; r and m each r@preseﬁt a repeating unit
total number, and a bonding crder of the repeating units {-

Si(R%),0-] and [~S1(R%) (X*)0O-] may be optional).

1y

0058}

[33] The antifouling coating material composition as
described in [1] to [32] further comprises preferably, if
necessary, at least oné of polybutenes, parafiins, wvaselines
and a dialkyl sulfide compound represented by the following
Formula (VI) as the plastic resin (J) in addition to the
components described above in an amount of & to 100 parts by
weight per 100 parts by weilght of the coating film-forming

resin (&) (s0lid content):

[00E9]
r3¥%. {8y ,~R%® (VI)
(in Formula (VI), plural R*® and R’ may be the same as or

different from sach other and each represent z linear or
branched alkyl group having 1 To 20 carbon atoms, and n
represents an integer of 1 to 20).

[34] The antifouling agent set according to the present

invention is characterized by comprising a triphenylboron-

amine complex {bl) as an antifouling agent (B} and an amine

i
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compound (C) (excluding the triphenylboron-amine complex
(bl); hereinafter the same shall apply) as a decomposition
inhibitor fbr the triphenyliboron-amine complex (bl), and it
further comprises, if necessary, a solvent (M) which can
disscive the above components (bl and (C); and the amine
compound {(C} 1s contained in an amount of 1 to 210 parts by
weight per 100 parts by welght of the triphenviborcn-amine
complex (bl).
[0060]

[35] The triphenylboron-amine complex (bl) contained in
the antifouling agent set described in [34] is preferably the
gsame as the triphenylboron-amine complex used for the

antifouling coating material composition as described in any

[36] The amine compound (C} contained in the

antifculing agsn

¢t

set described in [34] to [35] is preferably

s

the same as the amine compound used for the antifoulil

3

g
coating material composition as described in any of [53] to
[167].
[0062]
[371 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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[38] The substrate provided with a ccating film
according to the present invention is characterized by that a
surface of the substrate is ccated with a coating f£ilm
obtained by curing the antifouling cocating material
composition as described in any of [1] to [33].

[coe4]

[39] The antifouling substrate according to the present
invention is characterized by that a surface of the substrate
brought into contact with seawater or refined water is coated
with a coating f£ilm obtained by curing the antifouling
coating materilal composition as described in any of [1] to
[3371.

[0065]

[40] The antifouling substrate according to the present
invention is preferably any of an underwater structure, a
ship outside plate, a fishing net and a fishing eguilpment.

[006¢6]

{417 The method for forming a coating film on a surface
of a substrate according te the present invention is
characterized by coating or impregnating a surface of a
substrate with the antifouling coating material composition

as described any of [11 to [33] and then curing it to form a

.
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coating film.

[00e7]

(421 The antifouling method for a substrate according
to the present inventioﬁ is characterized by coating or
impregnating a surface of a substrate with the antifouling
coating material composition as described in any of [1] to
[337 and then curing the above antifouling coating material
to form an antifouling cecating film.

(0068}

—

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, z fishing net and a fishing eguipment.

[0069]

[44] The inhibiting and controlling method for
decomposition of a triphenylboron-amine complex according to
the presenﬁ invention is characterized by adding the amine
compound (C) (excluding the triphenylboron-amine complex
{bl)) to the triphenylboron-amine complex (bl) or a material
containing the triphenylboron-amine complex (bl).

[CC070]
[45] In the inhibiting and controlling methed for

decomposition of a triphenylboron-amine complex as described

[1=N
SN

Lt
-

the triphenylboron-amine complex (bl) described

—

in
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above is preferably the triphenylboron-amine complex as
described in any of [17] to [Z22].
007173
[46] The amine compound (C) used in the inhibiting and
controlling method for decomposition of a triphenyliboron-
amine complex as described in [44] to [45] is preferably the
same as the amine compound used for the antifouling coating
material composition as described in any of [5] to [le].
(00723
An addition amount of the amine compound (C) is
preferably the amount as described in [3] in terms of &
weilght ratioc (that is, an amount of 1 to 210 parts by weight
per 100 parts by weilght of the triphenylboron-amine complex
(bl)) and the amount as described in [23] in terms of a mole
ratic {(that is, an amount of 0.1 to 3 moles per mole by

£

welght of

the triphenylboron-amine complex (D1)).

Effect of the invention

The antifouling ceating material composition according

to the present invention is inhibited, though containing the

triphenyiboron compound (triphenylboron-amine complex) as the

b
i,.g.l

antifouling agent, in decomposition of the triphenylboron

compound in storing, and it is referred to as an antifouling
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coating material having an excellent storage stability. The
above antifouling coating material is applied onto parts of
ships, fishing nets, other fishing materials and the like
which are brought into contact with seawater, whereby an
antifouling coating film having an excellent static
antifouling property 1ls obtained.

[0C74]

If the antifouling agent set according tc the pressent
invention is blended as an antifouling agent with an
antifouling coating material, Qecomposi*ion of the
triphenylboron compound in storing 1s inhibited, and an
antifouling coating material which can form an antifouling
coating film having an excellent static antifouling property
is obtained.

[0075]

According toe the inhibiting and contrelling method for

decompesition of a triphenylboron-amine complex related to

the present invention, decompesition of the triphenylboron-

0

amine complex (bl) can readily and efficiently be inhibited,
and as a result thereof, production of benzene and generaticn
of benzene odor which are brought about by decomposition of
the triphenylboron-amine complex (bl) can notably be

inhibkited and reduced. In particular, the eifects of the

triphenylboron-amine complex (bl) as an antifouling agent are
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1

continued favorably as well during storage and preservation
of the antifouling coating material composition by adding the
amine compound (C) to the triphenylboron-amine domplex {(b1)
contained in the antifouling coating material composition.

5 bz a result thereof, an antifouling sffect of the coating
film formed from the antifculing coating material can be

continued over a long period of time.

BEST MODE FOR CARRYING OUT THE INVENTION
10 [007¢€]

The triphenylboron compound-containing antifouling
coating material compesition {(hereinafter referred to as the
antifouling coating material) according tce the present
invention which is improved in stability and the antifouling

15 agent set which can be used for producing the same shall

speciflcally be explained below.

[0077)

Antifouling coating material composition and

20 antifouling agent set used for preparing the same

The antifouling ccating material compositicn according
to the present invention comprises the coating film-forming
resin {A}, the specific triphenylbhoron-amineg complex (kl] as

the antifouling agent (B) and the amine compound (C)
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(excluding the triphenylboron-amine complex {(bl); hereinafter
the same shall apply) as the decomposition inhibitor for the
Triphenylboron-amine complex (kbl)} described above.

[0078]

The antifouling agent set accordiﬁg to the present
invention comprises the specific triphenylboron-amine complex
(b1) as the antifouling agent (B) and the amine compound (C)
as the decompcsition inhibitor for the triphenylboron-amine
complex (bl) described above.

(007973

The solvent (M} which can dissclve the triphenylboron-
amine complex (bl) and/or the amine compound (C), preferably
poth of thes above components {bl) and (C), may further be
contained, i1f necessary, in the above antifcouling ccating
material composition and antifouling agent set.

10080)

oy

urther, at least one component of the cother organic
antifouling agent (b2Z), thne color pigment (D), the extender
pigment (E), the inorganic dehydrating agent (F), the
plasticizer (G), the anti-sagging/anti-settling agent
(thixotropic agent) (H), the omyalkylene group-centaining
linear organopolysiloxane (I} and the plastic resin (J) which
are described later may further be contained, iz ﬁecessary,

in the above antifouling coating material composition.



[0081]
The respective components shall be explained below in
crder.
(00821
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 bottom

Jot
<

coating materials, antifoulants for fishing nets and the like.
Resins which are hydrolyzed in seawater (e.g., case of
(meth)acrylic acid metal salt base copolymers) or dissolved
thersin (e.qg., case of rosin) to thereby allow a fresh
coating film surface to appear (self renewabllity of coating
15  film} and which can release an antifouling agent contalned in
the coating film to exhibit an antifouling effect can be used,
and in addition thereto, non-water soluble and non-
hydrolyzable resins (e.g., vinyl chloride base resins) can be
used as well.
20 10083]
The coating film-forming resin (A} includes, for
example, (meth)acrylic.acid metal salt copolymers,

trialkylisiivl acrylate (co)polymers, vinyl chloride base

resins, vinyl chloride-vinyl acetate copelymers, vinyl
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chloride-vinyl isobutyl ether copclymers, chlorinated rubber
base resins, chlorinated polyethylene resinsg, chlorinated
polypropylene resins, acryl resins, styrene-butadiene base
resins, polyester base resins, epoxy bpase resins, phenol base
5 resins, synthetic rubbers, silicone rubbers, silicone base
resins, petroleum base resins, rosin ester base resins, rosin
base scaps, rosin and the like. They may be used alone or in
combinaticn 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 cembination with a moncbasic
acid. The monobasic acid includes, for example, rosin,
versatic acid, naphthenic acid,

15 triphenyliscobutenylcyclohexanecarboxylic acid {(e.g., trade
name: A-3000, manufactured by Yasuhara Chemical Cec., Ltd.)
and the like.

[coes]
An amount of the coating film-forming resin (A) (sclid

20 content) contained in the antifouling coating material
composition according to the present inventicn is usually 5
to 35 % by welght, preferably 15 to 25 % by weight
considering the coating property and a surface flatness of

the ccoating film. The monobasic acid can be blended, if
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necegsary, with the coating material in an amcunt of C.1 to
20 % by weight, preferably 0.5 to 15 % by weight considering
the physical properties of the coating film. A klend ratio

o
L

of the resin to the monobasic acid shall not specifically be

restricted, and the monobasic acid can be blended 1in an
amount of usually 0.1 to 250 parts by weight, preferably C.:Z

to 200 parts by weight per 100 parts by welght of the coating

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

[0086]

~ Triphenvlboron-amine complex (bl):

The antifouling coating material composition according
to the present invention is blended with at least the
triphenylborcn-amine complex (bl) (particularly preferably
pyridine-triphenyiboron) as the antifouling agent (B).

[0087]

Capable of being used as the triphenylboron-amine
complex (bl) are triphenyvlboron-amine complexes (bl)
represented by the followling Formula [Va] described in
paragraph [0041] of JP A 2006-188453 and paragraphs [0049] to
[0053] of JP A 2006-176785 which are disclosed by the present
applicants:

0088}



(t=0,1,2)

[0089]

—
<

Tn Formula {Val, R represents an alkyl group having 3
to 30 carbon atoms which may be linear or branched or an
5  alkoxy group represented by -R'-0-R® (R® represents a linear
or branched alkyvlene group having 1 to 8 carbon atoms or a
phenylene group, and R® represents a linear or branched alkyl

group having 1 to 18 carbon atoms); and t is 0, 1 or Z.

[0090]
10 Further, a triphenylboron-pyridine {(pyridine-—
triphenvlborane) base compound represented by the following
Formula [Vb] can be used as well for the triphenyiboron-amine

complex {bl):

[0091]

00ez]

In Formula [Vo], R*" represents H, a halogen atom (F,



Cl, Br or I) or an alkyl
which may be linear or br
(00931
That is,

[$a}

represented by Formula

the triphenylboron-amine complex

[Va]

37

group having 1 to 5 carbon atoms

anched; .

(b1)

cr [Vb] is a complex formed

between triphenylberon and amines.

[0094]

The amines used in

complex (bl) represented by Formula [Va] or [Vk] are
10 compounds represented by the followling Fermula [Va-1] or
11 (R ang R*® are defined in the same manner as in Formulas
[Va] and [Vbk]}. They may be any of aliphatic amines,
alicyclic amines, aromatic amines, heterocyclic amines, and
these amines may be any of primary amines, secondary amines
15 and tertiary amines and are preferably the primary amine in
terms of a stability of the triphenylboron-amine complex
[0095]
(H) —N—R"O)g; e [Va-1]
{t=0.1,2}
/T AR
N Vil
\%a 77
[0096]
Z0 The amines [Va~1] or [Vb-1] used in forming the

forming the triphenylboron-amine
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triphenylboron-amine complex (bl) represented by Formula [Va]
or [Vb] include, to be specific,

primary amines such as propylamine, butylamine,
hexylamine, octylamine, decylamine, dodecylamine,
tridecylamine, tetradecylamine, hexadecylamine,
octadecylamine, 3-({2-ethylhexyl)propylamine, 3-(Z-
ethylhexyloxy)propylamine, aniline, toluidine and the like;

secondary amines such as dibutylamie, dihexylamine,
dioctylamine, didecylamine, didedecylamine, ditridecylamine,
ditetradecylamine, dihexadecylamine, dioctadecylamineg,
diphenylamine and the like; and

tertiary amines such as tripropylamine, trihexylamine,
trioctylamine, tridecylamine, tridodecylamine,
tritridecylamine, tritetradecylamine, trihexadecylamine,
trioctadecylamine, triphenylamine and the like.

[0097]

Among them, the primary amines are preferred, and

ctadecylamine i1s particularly preferred.
fooes!

In particular, when R of the amines [Va-1] used in
forming the triphenylboron-amine complex represented by
Formula [Va] 1s an alkoxy group represented by -R-0-R® (R’

: 2 . .
and E° are defined in the same manner as described above),

the above amines are called alkoxy-containing amines, and
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among them, alkoxy-containing amine represented by the
following Formula (I) 1s preferred:
[G089]

H,N-R'-0-R? (1)

In Formula (I}, R* and R? are defined in the same
manner as described above. That is, R' represents a linear
or branched alkylene group having 1 te 8 carbon atoms or a
rhenylene group, and R® represents a linear or branched alkyl
group having 1 to 18 carbon atoms.

[0100]

To be specific, the alkoxy-containing amine (I)
includes, for example, 3-ethoxypropylamine, 3-
butoxypropylamine, 3-(Z2-ethylhexyioxy)propylamine, 3~
lauryloxypropylamine, 3-stearyloxypropylamine, 4-(Z-
ethylhexylioxy)butylamine, 4-lauryloxybutviamine, 8-
ethoxvociylamine, 8- (2-ethylhexyloxy)octylamine, 2-
ethylhexyloxyphenylamine, lauryloxyphenylamine and the like.

(01011

Among the above alkoxy-containing amines (I), 3-{2-
ethylhexylioxy)propylamine is preferred.
[0102]

The amines represented by Formula [Vb-1] described
above which are used in forming the triphenyiboron-amine

complex (bl) represented by Formula [Vb] can be shown by
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examples such as pyridines, in addition to pyridine,

including nuclear substituents of pyridine such as:
Z2-picoline, 3-picoline and 4-picoline which are

obtained by substituting cne H (= E*Y) of pyridine with

methyl; and

2-chleoropicoline, 3-chloropicoline and 4-chlorepicoline

which are obtained by substituting one H (= R*"y of pyridine

with Cl. Pyridine is particularly preferred in terms of a

stability of the triphenylboron-amine complex {(bl).
10103}

Among the triphenylboron-amine complexes (bl)
represented by Formula [Val or [Vb], preferably used are
triphenvl (octadecvylamine)boron (that is, in Formula [Va],
is 2, and R'" is octadecyl group);

complexes of triphenylboron with alkoxy-containing
amine, particularly triphenyl [3-{2-
ethylhexyloxy)propylaminelboron {in Formula [Va], t 1s 2,
R'™ is 3-{Z-ethylhexyloxy)propyl group); and

triphenylboron-pyridine (pyridine-triphenylborane,

abbreviated as PTPB, that is, in Formula [Vh], r%0 is H).

[0104]
- Amine compound () :

The amine compound (C) in the present invention has

ot

and

W
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function as a decompositicon inhibiter for the triphenylboron-
amine complex {(bl).
[0105]

It is estimated that the amine compound (C) can inhibit
decomposition of the triphenylboron-amine complex (bl) in the
antifouling coating material composition because of the
following reason and reaction mechanism.

[0106]

The triphenvylboron-amine complex (bl) in the coating
material stays in an equilibrium state with triphenyiboron
and the amine compound which stay in the state that the abcve
complex (bl) is disengaged {dissociated), and it is
considered that & bond of triphenyliboron with the amine
compound is formed by further adding the amine compound (C)
and that the equilibrium is deviated toc a direction in which
the complex (bl) i1s formed.

[G107]

If an acid ceomponent is added to the ceoating material
biended with the above triphenylboron-amine complex (bl), the
decomposition reaction of the triphenylboron-amine complex
(b1} tends to be accelerated, and if the temperature 1is
elevated 1in producing or storing the ccating material blended
with the above triphenviboron-amine complex (bl] or meisture

and foreign matters such as metals and the like are mixed
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therein, the decomposition reaction of the triphénylboron-~
amine complex (bl) tends to he acgelerated as well.
[0108]

The above decomposition reaction is considered to
proceed because of the reasons that a bond between
triphenylboron and the amine compound is broken to bare a
vacant orbital of a boron atom in the triphenylboron-amine
complex {bl) to thereby enhance the chemical reactivity and
that the structure of triphenylboron becomes instable, so
Lhat a phenyl group is released.

[0109]

In contrast with this, i1t can be estimated that in the
present invention, if a bond between triphenylboron and the
amine compound (coordinately bonded with this triphenvylboron)
is broken, the amine compound (C) which is added and
supplemented prevents the skeleton of the triphenvlboron-
amine complex (bl) from becoming instable to contribute to
inhibition of the decomposition of the triphenylborcn-amine
complex {bl).

(0110]

The above amine compound (C) may be any of ammonia,
heterocyclic amines, bridged cyclic amines, aliphatic amines,
alicyclic amines, aromatic amines and amine alcohols. An

alkoxy greoup-containing amine compound is included as well
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in the aliphatic amines described above.
[0111]

Thé amine compound (C) may be any of primary amines,
secendary amines and tertiary amines, and among them, the
primary amines are preferred in terms of a decomposition
inhibiting effect of the triphenylboron-amine complex (bl).

ic11z]

The heterccyclic aminesg described above include a six-
membered heterocyclic compound having 1 to 3 nitrogen atoms,
a five-membered heterocyclic compound having 1 to 3 nitrogen
atoms and the like,

[03113]
Among them, the six-membered heterocyclic compound

having 1 to 3 nitrogen atoms is preferably pyridines,

pyridazines, pyrimidines, pyrazines, piperidines, piperazines,

morphclines, picolines, guincliines and quinaldines, and the
above six-membered heterocyciic compounds may be substituted
with halogen, a lower alkyl group (1 te 3 carbon atoms), a
phenyl group, an acetyl group, an amino group, a carboxyl
group, a hydroxyl group and an alcchol group or may not be
substituted (non-substituted!. Further, in the case of
pyridine, 1t may be incorporated into a polymer as is the
case with 4-vinylpyridine.

[0114)]
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When the amine compound (C) is selected from the six-
membered heterocyclic compounds described above, preferred
are pyridines represented by 4-hydroxypyridine and 4-
acetylypyridine and guinolines represented by guincline and
iscguinoline.

[0115]

On the other hand, the five-membered heterocyclic

compound having 1 to 3 nitrogen atoms is preferably pyrroles,

rrolines, indoles, isoindoles, imidazoles, benzimidazoles,
PY

thiazoles and isothiazoles, 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 alcohcol group or may not be substituted {(non-
substituted).

(0116}

When the amine compound (€} is selected from the five-
membered heterocyclic compounds described above, Imidazoles
represented by imidazole are preferred.

[0117]

The bridged cyclic amines are preferably guinuclidines

and triethylenediamines.
101181

When the amine compound (C) is selected from the
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bridged cyclic amines described above, triethylenediamines
represented by triethylenediamine are preferred.
[0119]

In addition the:eﬁo, the aliphatic amines, the
alicyclic amines and the aromatic amines include the same
compounds as the amines described above for forming the
triphenylboron-amine complex (bl).

(01207

To be specific, preferred are, for example, primary
amines such as n-propylamine, n-butylamine, 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-
hexylamine, di-n-octylamine, di-n-decylamine, di-n-
dedecylamine, 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-n-octadecylamine, tTriphenylamine
and the like.

[0121]
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When the amine compound {C) is selected from the alkoxy
group-containing amines described above, the alkoxy group-
containing amine is preferably a compound represented by the

folilowing Formula {I):

HoN-R'=0-R” (1)
in Formula (I), B' represents a linear or branched alkylene
group having 1 to § 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, 3-ethoxypropylamine, 3-
butoxypropyiamine, 3~ (Z-ethylhexyloxy)propylamine, 3-
lauryloxypropylamine, 3-stearyloxypropylamine, 4-(2-
ethylhexyloxy)butylamine, 4-lauryloxzybutylamine, 8-
ethoxyoctylamine, 8-(Z-ethylhexyloxy)occtylamine, 2-
ethylhexyloxyphenylamine, lauryloxyphenylamine and the like.

[0124]

Wher the amine compeund {(C) I1s the alkoxy group-
containing amine (I} described above, 3-(Z-
ethylhnexyioxy)propylamine is preferred.

[0125]

The aminc alcohol is preferably a compound represented
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by any ©of the following Formulas (II;, {(III) and (IV).

[01z6]

. 2a )
/N~—--Fa —OH  ==--~(il
yea’
R
[0127]
5 In Formula (II), R'® and R* may pbe 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 te 12 carbon

atoms, an alkylallyl greoup (an alkyl group part has 1 to 24

10 carbon atoms), an aralkyl group

e

(an alkylene group part has
to 24 carbon atoms)! or an allyl group, and R*® is an alkyl
group having Z to © carbon atoms.

[0128]

5

(012973
In Formula (III), R'™ is & hydrogen atom, an alkyl
group having 1 to 24 carbon atoms, an alkenyl group having L

to 24 carbon atoms, a cycloalkyl group having 3 to 1Z carbon

atoms, an alkylallyl group (an alkyl group part has 1 to 24
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carbon atoms), an aralkyl group {an alkylene 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 alkylene
group having 2 to & carbon atoms.

(01301

| /‘*’*‘m@%—a
N—R*—0H  —====(V)

H\\Fﬁ.sg
—OH
[0131]
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 © carbon atoms.

(0132

[—

To be specific, the above amino alcohol is preferably,
for example, monoethanolamine (B~amincethanol, 2-aminocethanol
and the like), diethanclamine, triethanclamine, n-propyl
alcohcl amine, di-n-propyl alcohol amine, tri-propyl alcohol
amine, i-propyl alcohol amine, di-i-propyl alcchol amine,
tri-i-propyl alcchol amine and the like. The above amino
alcchols are used alone or in comblnation of two cr more
kinds therecf.

10133]
When the amine compound (C) i1s the amino alcocheol

represented by any of Formulas (II), (III) and (IV) described
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above, amino alcohol (II), particularly monoethancolamine 1s
preferred.
(01347

In the present invention, various kinds of the amine
compounds (C) described above may be used alqne or in
combination of two or more kinds tThereof, for example,
combination of (1) octadecylamine which is a kind of
aliphatic primary amines and (1i) 4-hydroxypyridine, 4-
acetylypyridine and the like which are a kind of the six-
membered heterocyclic compound having 1 to 3 nitrogen atoms
(may have the substituents described above].

[0135]

An addition amount of the above amine compounds (C) 1s
preferably a proportion of 0.1 to 3 mole per mole of the
triphenylboron-amine complex (kl), and 1t 1s more preferably
a proportion of 0.2 to 2 mole considering decomposition
inhikition and a long term storage stabilility of the
triphenylboron-amine complex (bi) and a long term antifouling
property of the antifouling ceating film obtained.

[(013¢]

If an addition amcunt of the amine compound {(C) 1s less
than 0.2 moleper mole of the triphenylboron-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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the amine compound (C) is more than 2 mole, a decomposition
inhibition effect of the triphenylboron~amine Compléx (l) 1is
satisfactory, but a durability of the coating film when

immersed 1in water over a long period of time is reduced, and
as a result thereof, the long term antifouling property tends

to be reduced as well.

-y

0137]

The amine compound {(C) used in an amount of 1.0 to 210
parts by welght, preferably 2.0 to 150 parts by weight per
100 parts by welight of the Lriphenvlboeron-amine complex (bl)
described above is preferred in terms of the effects
described above.

[0138)
The triphenyliboron~-amine complex {(bl) which is used in
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-

fo

s

ming resin (4A) {(sclid content} described above 1is
preferred in terms of a coating workability of the
antifouling coating material compcesition and a flatness of

the antifouling coating film obtained.

[013¢]
- Other antifouling agent (b2):

The antifouling coating material compoesition of the
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present inventiqn contains the ﬁriphenylboron—amine complex
{bl) as an antifouling agent, aﬁd it may fﬁrther contain, if
necessary, tThe other antifouling agent (b2).

[0140]

The antifouling agent other tThan the triphenylboron-
amine complex (bl) includes, for example, copper pyrithione,
zinc pyrithione, 4,5-dichloro-2-n-octyl-4-isothiazoline-3-one,
N,N-dimethyldichlorophenylurea, 2,4,6-
trichlorophenylimaleimide, Z-methylthio-4-tert-butylamino-6-
cyclopropy-S-triazine, 2,4,5,6-tetrachlorcisophthalonitrile,
bisdimethyldithiocarbamoylzinc ethylenebisdithiocarbamate,
chloromethyl-n-octyl disulfide, N,N’'-dimethyl-N’-phenyl- (N-
fluorodichloromethylthyio)sulfamide, N,N'-dimethyl-N'-tolyl-
(N—-fluorodichloromethylthyio)sulfamide, tetraalkylthiuram
disulfide, zinc dimethyldithiocarbamate, zinc
ethylenebisdithiocarbamate, 2,3-dichloro-N-{(2’,6"-
diethylphenyl)maleimide, 2,3-dichloro-N- (2’ —ethyl-6"-
methylphenylimaleimide, zinc sulfide and the like. The above
antifouling agents may be used alone or in cembination of two
or more kinds thereof.

[01417

The above antifouling agents (bZ) are preferred since

they exert less effects on the physlcal properties of the

coating film.
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(01427

- Color pigment (D):

The antifouling coating material compositicon of the
present invention may be blended with varicus kinds of
conventionally known organic and inocrganic pigments as the
color pigment (D).

r0143)

The orgénic vigments include carbon black, naphthcl red,
phthalocyanine blue and the iike. The inorganic pigments
include, for example, red iron oxide, baryte powder, zinc
oxide (Zn0), tTitan white, yellow iron oxide and the like.
Various colorants such as dyes and the like may be included
in the above pigments. The ccolor pigment (D) cof the present
invention is particulariy preferably red iron oxide, titan
white and yellow iron oxide among the inorganic pigments in
terms of a tinting power in terms of cocloring properties, and
the organic pigments described above are preferred as well
since they can provide particularly a coating film having a
bprilliant color and cause less disccloration.

[0144]

When blending the c¢olor pigment (D), 1t is used

preferably in an amcunt of 0.05 to 1Z5 parts by weight per

100 parts by weight of the cecating film-forming resin (A)
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{solid content).

[0145]

- Extender pigment (E):

The antifouling coating material composition of the
present invention may be blended with variocus kinds of
conventionally known pigmentis as the extender pigment (E).

[014¢]

The extender pigment is such a pigment that has a small
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, zinc oxide, calcium carbonate which 1s also used as an
anti-settling agent, kaolin, alumina white, white carbon
which i1s also used as a delustering agent, aluminum hydroxide,
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 two or more kinds therecof. 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

i)

coating film-forming resin (A) (scllid content).
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[0147]
- Inorganic dehydrating agent (F):
The anfiioﬁling coating ﬁaterial composifion of the
present invention may be further blended with anhydrite and
5 gypsum hemihydrate (casting plaster) as the inorganic
ghydrating agent (F). When blending the inorganic
dehydrating agent (F), it is used preferably-in an amount of
1.0 to 25 parts by weight per 100 parts by welght of the
coating film-forming resin (A) (solid content).
10
fol14e]
- Plasticilzer (G}):
The antifouling ccating materlal compcesition of the
present invention may be further blended with chlorinated
15 paraffin and terpenephenocl as the plasticiier (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 welght

il

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

20 [0149]

i

- Anti-sagging/anti-settling agent (thixotropilic agent)

The antifouling coating material composition of the

present invention may be blended with organic clay base wax,



53

organic wax and the like as theVanti—sagging/anti—settling
-agent (thixotropic agent) (H).
10150]
Tﬁe anti-sagging/anti-settling agent includes organic

5 clay base waxes such as respective amine salts, stearate

salts, lecithin salts and alkylsulfonic acid salts cf Al, Ca

and Zn; organic waxes such as polyethylene wax, amide wax,

hydrogenated castor oil wax and polyamide wax; mixtures of

the organic clay base waxes and the organic waxes; synthetic
10 fine powder silica; polyethyvlene oxide base waxes, fatty acid

amide waxes and the like, and among them, preferred are

polvamide Wax, synthetic fine powder silica, polyethylene

oxide base waxes, fatty acid amide waxes and organic ciay

Dhase waxes.

When blending the anti-sagging/anti-settling agent
{thixctropic agent) (H), it is used preferably in an amount
of 0.25 to 50 parts by welght per 100 parts by weight of the
coating film-forming resin (&) {solid content).

20

ey

0152]

- Oxvalkylens group-contalning linear
organopolysiloxane (1):

The antifouling cecating material compesition of the
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present invention, particularly the antifouling coating

material composition for fishing nets may be blended, if

necessary, with oxyalkylene group—containing linear

organopélysiloxane (also referred to as polvether silicone).
[0153]

The oxyalkylene group~containing linear
organopolysiloxane includes, for example, polyether-modified
polvdimethylsiloxane, polyether-modified
polvalkyl (methyl)siloxane and the 1ike. Among the above
oxvalkylene group-containing linear organcpolysiloxanes, the
particularly preferred compound includes polyether-modified
polydimethylsilozxane represented by the following Formula
[1a] which was described as a component (b)) in paragraphs
[0C38] to [00451 of JP A 1999-199414 filed by the present
appilicants.

[0154]

The above polyether-medified polydimethylsiloxane has

usually a hydrophile-lipophile balance (HLB; of 2 teo 1Z, and

it falls more preferably in range of 2 To 7.
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o

In Formula [la], X', ¥° and ¥’ each represent
independently a polyether group: —R—A—(R%HEQRQ (R represents
an alkylene group having i to b carbon atoms; A represents a
single bond or an oxygen atom; R’ represents an alkylene

to 5 carbon atoms; RY represents an alkyl

[

group having

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 X%, ¥° and ¥’ is the
polyether group described above: ~R-A- (R*0)~R*; R® represents

an alkyl group having 1 to 3 carbon atoms; r and m sach

represent a repeating unit total number, and a bonding order

-

of the repeating units [-81i{R%),0-] and [-Si(R%) (X5y0-] is

optional.
FC157]

The polyether silicone represented by Formula [la]
described above is algo referred to as polyether-modified
silicone, and.it can be classified into:

(i) gide chain type polyether silicone, wherein ¥t out
of ¥, ¥% and ¥° is a polyether group such as —-R-A- (CyH40),-CH;
(R, A and n are the same as described above] and the liks,
and ¥* and ¥° are an alkyl group such as methyl and the like ,

(ii) both end type polyether silicone, wherein X° out

of ¥*, ¥% and ¥° is an alkyl group such as methyl and the like,



10

20

b8

and ¥° and X° are a polyether group such as —R-A— (CpH0) ,~CH;
(R, A and n are the same as described above) and the like,
and
composite ﬁype pélyather silicene in which the

polyether group described above is bonded to (1ii}: a side
chain and one end, {iv): a side chain and both ends cor (v)
only one end. Among them, the side chain type polyether
silicone (i) or the both end type pélyethez gilicone {ii) is
oreferred in terms of the antifouling property and the like.
[0158]

In the polyether group descrlbed above: ~R-A- {R°0) ,-R?,

[

R represents an alkylene group having 1 to 5, preferably 2 to
5 carbon atoms, and this alkylene group may be either linear
or branched. To be specific, the alkylene group includes

methyiene, ethylene, n-propyliene, i-propylene, n-butylene and

the like, and among them, the linear groups are prelerred.

tx

thylene and n-propylene are more preferred, and ethylene 1is
particularly preferred.
[0159]

R® represents an alkylene group having 1 to 5 carbon
atoms which is the same as descriped above, and it includes
preferably ethylene. The repeating unit number n 1s a number
of 1 to 30. R*® represents an alkyl group having 1 to §

carbon atoms or hydrogen, and i1t is preferably an alkyl group.
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The groups described above can be shown as the examples of
the above alkyl group, and methyl is particularly preferred
considering the antifouling property and a compatibility of
polyether silicone with the resin.

[0160]

The above polyether group includes, for example, -CaHg-

O-{CyH ) n—~CoHs, —CyH:~0-{C3He0)—CHs, =C3Hg~0-(CoH40)—CHz, ~CoHg-

0= {C3Hs0) n~CHz, -C3He— (C2H 0) 1~CHs, —CoHy— (C3HeO) »~CHy, —CiHe—
(CoHgO) n—H, -CpHyi— (C3HsO)a-H, - {(C3HgO)n—-CHz, -CHy—0-(CzH.C)~CHs,
—CH»-0~= (CyH40) p=H, = (CH0) —CHy, —{CoHsO)p~H, -CHy—0-(CsHgO) ~CHs,
~CHy=0= (Ca4HgO o~H, ~(C4HsC)y—H and the like. Among the above
velyether groups, the groups having a methoxy group at an end
are preferred Considering'tﬁ@ antifouling property &nd a
compatibility of polyether silicone with the resin, and -
CsHg—0— (C5Ha0) ,~CHs and —CoHya=0- (C3Hs0)y—CH; are particularly
preferred.

[0161]

R? in Fermula [lal represents an alkyl group having 1
to 3 carbon atoms (methvl, ethyl, n-propyl, i-propyl and the
iike). Plural R® may be the same as or different from each
other, and all of them are preferably methyl.
~[0le2]

2 bonding order of the repeating units 1-8i (R?),0-] and

[-5i(R?Y) (x})0-] is optional. That is, when X' on a side chain
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is the polyether group described above: -R-A-(R’0),~R%, this
xt may be present in any positions of the side chain group in
a pelyether silicone molecule.
[0163]
The repeating unit number r is a number of 1 to 7000,
and m is =2 number of 1 te 50. The above polyether silicone
has a molecular weight of usually 1,000 to 50,000, preferably

3,000 to 10,000.

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 weight

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

[0165]

- Plastic resin (J):

The antifouling coating mateiial composition of The
present invention may be further blended, 1f necessary, with
the plastic resin (J) such as polybutenes, paraffins,
vaselines, dialkyl sulfide compounds and the like. When
blending the plastic resin (J), it i1s used preferably in an
amount of 0.5 to 50 parts by weight per 100 parts by welght
of the goating film-forming resin (A} (soclid content).

[0166]
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The polybutenes described above include, for example,
“Polvbutene LV-77, “Polybutene LV-107, “Polybutene LV-507 and
“Polybutene LV-1007 each manufactured by Nippon
Petrochemicals Co., Ltd.

[(0167]

The paraffins described above include, for sxample, n-

paraffin (manufactured by Nippon Petrochemicals Co., Ltd.),

chlorinated paraffin (e.g., A-40, A-50, A-70, A-145 and A-150
manufactured by Tosoh Corp.) and the like.
[0168]
The vaselines include, for example, white vaseline and
vellow vaseline (manufactured by Andoh Parachemie Co., Ltd.
and the 1like). The dialkyl sulfide compound described above

includes a compound represented by the fellowing Formula (VI).

[0169]

R¥= () ,-R7¢ (VI)
In Formula (VI), plural 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 20.
[0170)
The linear or branched alkyl group having 1 to 20

carbon atoms represented by ¥ or R includes methyl, ethyl,

propyl, hexyl, octyl, nonyl, decyl, dodecyl, octadecyl and
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the like, and among them, an alkyl group having 4 to 19
carbon atoms is particularly preferred.
[01711

The term n in Formula (VI) is an integer of 1 to 20,

(o)

and n 1s preferably 1 to 10, more preferably 4 to 10 in terms
of maintaining the antifouling property.
[0172]

The dialkyl sulfide compound (VI) includes, for example,
di-tert-butyl decasulfide, dipentyl tetrasulfide, dipentyl
10  pentasulfide, dipentyl decasulfide, dioctyl disulfide,
dioctyl tetrasulfide, dioctyl pentasulfide, dinonyl
tetrasulfide, dinonyl pentasulfide, di-tert-nonyl
tetrasulfide, di-tert-nonyl pentasulfide, didecyl
tetrasulfide, didodecyl tetrasulfide, dioctadecyl

15 tetrasulfide, dinonadecyl tetrasulfide and the like. It shall

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 ccating material
composition {(antifouling coating material) of the present
invention.

01741
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The sclvent used in the above case includes, for
example, varicus solvents blended usually into antifouling
coating materials, such as aliphatic solvents, aromatic

solvents, ketone base sclvents, ester. base solvents, ether

(81

base solvents and the like. The arcomatic solvents described
above include, for example, =xylene, toluene and the likeThe
ketone base solvents include, for example, MIBK and the like.
The ether base solvents include, for example, propylene
glycol monomethyl ether, propylene glycol moncmethyl ethex
10 acetate (PMAC) and the like.

[0175]

When the triphenylboron~amine complex {bl) or the amine
compounds {C) which 1g solid at ambient temperature is used
in the antifouling agent set of the present invention, the

15 solvent (M} which can dissclve the above components (bl) and
(C) may be blended if necessary, and the solvent (M) used in

this case includes the same solvents as described above.

20 Production of antifouling coating material composition

and antifouling agent set

The antifouling coating material composition accordiling
to the present invention is obtained by adding the amine

compound (C) to conventional ship bottom coating materials,
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antifoulants for fishing nets, which contain components such
as, for example, the'coéting 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,
preferably 2 to 150 parts by weight per 100 parts by weight
cf the triphenylborcon-amine complex {(bl), in other words, in
an amount of 0.1 to 3 mole, preferably 0.2 to Z.0 mole per
mole of the triphenylboron-amine complex (bl).

[0177]

The amine compound (C) 1s contained in the antifouling
coating material compositicon according to the present
invention thus obtained, and therefore the triphenylboron-
amine complex (bl) can be inhibited.from heing decomposed.
in additicen thereto, an antifouling coating film having an
excellent static antifouling property 1s obtained by coating
the antifouling coating material of the present invention
containing the above triphenylboron-amine complex (bl} cnto
parts of ships, fishing nets, other fishing materials and the
i1ike which are brought intco contact with seawater.

oL78]

It is a matter of course that when conventional ship

bottom ceating materials, antifoulants for fishing nets and

the like contain neither the triphenylboron-amine complex

(b1) nor the amine compound (C), the components (bl) and (C)
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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  necesssary.

The antifouling agent set of the present invention is
obtained by blending the triphenylboron-amine complex (bl)

sl
ir

and the amine compound {(C) and further blending (miximg),

E...—I
)

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
15 (bl) and (C) shall not specifically be restricted.
ro1gli
In preparing the antifouling coating material
composition of the present invention, the components (bl),
{C)y and (M) which constitute the antifouling agent set may pe

20 hlended (added) in the amounts described above.

[0182]

Antifouling coating film, substrate provided with

coating film, antifouling substrate and antifouling method
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for substrate

The antifouling coating film according to the present
invention is characterized by comprising any of the
antifouiing coating material compositions described above.

[0183]

The substrate provided with a coating film according to
the present invention is characterized by that the surface of
the substrate 1s coated with a coating film obtained by
curing any of the antifouling ccating material compositions

described above.

The antifouling substrate according to the present
invention is ch racterized by that the surface of the
substrate brought into contact with seawater or freshwater is
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 18 a coated matter having an antifouling coating
film formed thereon includes underwater structures, ship
outside plates, fishing net, fishing equipments and the like.

[0lg8a]
The method for forming a coating film on the surface of

a substrate according to the present invention is
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characterized by ceoating or impregneting 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.

The antifouling method for a substrate according to the
presént invention is 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 antifouling coating material to form an antifouling

coating £ilm.

[0i8g]

Method for inhibiting and contrclling deccmposition of

Triphenylborcn—amine complex

The method for inhibiting and controlling decomposition
of a triphenylboron-amine complex accerding to the present
invention i1s characterized by adding the amine compound (C)
o the triphenylboron-amine complex (bl).

[0189]

The suited examples of the triphenylboron-amine complex
(bl) in the above inhibiting and controlling method are the
same as in the cases of the antifouling cqating material

composition and the antifouling agent set each described
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above, and the suited examples given therefor are preferably
usad.
(0190]

The suited examples of the amine compound (C) in the
above decomposition inhibiting and controlling method are
also the same as in The cases of the antifouling coating
material composition and the aﬁtiféuling agent set each
described above, and the suited examples given therefor are
preferably used.

[0191]

An addition amount of the amine compound (T in this
case 1is the same as an addition amount thereof in the
antifouling ceating material composition described above.
That is, the amine compound (C) iz added in an amount of
usually 1 to 210 parts by weight, preferably 2.0 te 150 parts
by weight per 100 parts by welght of the triphenylboron-amine
complex {pl) 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
complex (bl) in terms of a mole ratic. An effect which is
well balanced between decomposition inhibition of the
triphenylboron—amine complex (bl) at ambient temperatﬁre
(e.g., 15 to 25°C) to high temperature (e.g., vicinity of

50°C), & long term storage stability of the antifouling
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coating material composition and a long term antifouling
property and a durability of the ceoating film cbtained
therefrom is obtained by controlling an addition amount of
the amine compound (C} in the above ranges.

[0182]

The inhibiting and controlling method for decomposition
of the triphenylboron-amine ccomplex according to the present
invention makes 1t peossible to inhibit readily and
efficiently the decomposition of the triphenylboron-amine
complex (kl), 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)

0
jan
o

notably be inhibited and reduced.
[6193]

The triphenylboron-amine complex {(bl) which i1s a target
in the decomposition inhibiting and controlling method
according te the present invention may be any of (1) the
triphenylborone-amine complex (bl) contained in an
antifouling coating material obtained by removing oniy the
amine compound {(C) from the antifouling ccating material
composition of the present invention, (ii) the
triphenvylborone-amine complex (bl) contained in a
conventionally known antifoulihg coatling material (contains

the component (bl) but dces not contain the amine compound
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(Cyy, (iii) the triphenylboron-amine complex (bl) itself

-which does not contain the other components and {iv) the

triphenylborone-amine complex (bl) contained in a solution or
a dispersion of the.above complex containing the
triphenylboron-amine complex (bl)and a solvent, a dispersicn
medium and the like, and it shall nct specifically be
restricted.

[0194]

Ths ant;foulinJ coating material composition bf the
present invention is prepared by adding the amine.compound
{(C) to the antifouling coating material (i) or {(ii) described
above, and the antifouling agent set of the present invention
is prepared by adding the amine compound {(C) to The
antifouling coating material (iil) or (iv) described above.

[0195)

The embodiment of the method for inhibiting and
controliing the decompogition of the triphenylbcroﬁ—amine
complex shall not be restricted to an embodiment in which the
amine compound (C) is added to the triphenylboron-amine
complex (bl) and the blended matter thereof as described
above. The decompositiocn of the triphenylboron-amine complex
can ke inhibitéd as well by adding the tripheﬁylboron—amine
complex (bl) to the amine compound (C) and klending and

mixing the amine compound (L) and the triphenylboron-amine
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complex (bl) at the same time.

EXAMPLES
[0196]

The sulted embodiments of the antifouling coating
material composition according to the present inventiocon, the
antifouling agent set and the method for Inhibiting and
controlling the decomposition cof the triphenylboron-amine
complex shall more specifically be explained below with
refarence to examples, but the present invention shall by no
means be restricted by the examples shown below.

[0197]
In examples and production examples shown below,

“parts” shows parts by weight.

[0198]

Preparation of compositions in Examples A group to D

group and Comparative Examples I to 13

Prepared by conventional methods were antifouling
coating material compositions of Example A group (Examples Al
to Al7: Table 1), Example B group (Examples B1 to BL7: Table
2} and Example C group (Examples Cl to Clb: Table 3} in which

different kinds cof the copolymers (A) and other components in

addition to the triphenylboron-amine complex (bl) and the
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amine compound (C) are contained, and antifouling agent sets

of Example D group (Examples D1 tc DI14: Table 4) comprising

the triphenylboron-amine complex (kl), the amine compound (C)

and the solvent.
[01%9]

Turther, prepared as wall by conventional methods were
antifouling coating material compositions of Comparative
Examples 1 to 12 (Table b) which contain the triphenylboron-
amine complex (bl) but do not contain the amine compound (C),
and an antifculing agent set prepared 1in Comparative Example
13 {(Table ©) comprising only the triphenylboron—amine complex
{(bl) and the solivent.

[0200]

- Method for preparing the antifouling coating material
compositions:

The antifouling coating material composition of Example
21 was prepared by charging a vessel with a copolymer (A)
which is the coéting film-forming resin (B),
pyridinetriphenvylboron which is the antifoulant component
(bl), pyridine which is the amine compound (C), chlorinated
paraffin, zinc oxide, casting plaster, titan white,
phthalocyanine blue, polyethylene oxide wax, a thixotropic
agent (fatty acid amide wax, polyvethylene oxide wax} and

various sclvents (xylene, propylene glycol monomethyl ether;



-3
[ #5]

in a lump in blend amount ratios shown in Table 1 and then
mixing and dispersing the above components by means of a
palint shaker.

[0201]

5 Timing of adding the amine compound () Iin a step of
producing the coating méterials may be any timing including
an embodimént iﬁ which it is added after producing a cocating
material containing no amine compound (C)in effect of
inhibiting the decomposition of the antifoulant component

10 {bl) did not change in what step the amine compound {C) was

Further, the antifeouling coasting material compositions
of the.other examples (Examples & group to D group) were
15 prepared as well in the same manner as.in the method of
Exampie Al described above, and in respect to timing of

adding the amine compound (C), the same resulits as in the

case of Example Al described above were cbtained.

20 [(0z03]

Performance evaluations cf the respectlive compositions

.The respective antifoulling coating material
compositions prepared in the manners described above were

subfected to performance svaluaticns of three items according
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to test methods shown below.

r0z204]
11} Residual rate of the triphenylboron-amine complex
5 (bl} in the coating materials:
The respective antifouling coating material
compositions were stored under the condition of 50°C for one
month, and then a residual azmount of the antifoulant

component (bl) was guantitatively analyzed by high

10  vperformance liguid chromatograph (HPLC) to determine the

residual rate.
[020%5)
The measuring conditions of HPLC described above are
shown below.
15 [G206]
Apparatus: high performance liduid chromatograph
“Alliance 2695" and a UV detector “24877 (all manufactured by

Waters Corporation)

Column: “Inertsil 0ODS-2" (manufactured by GL. Sclences

20 Inc.

Fluate: acetonitrile (a) + water (b) + 0.5 mol/L of
tetrabutylammonium phosphate (c¢) = (a) €5 + (b) 34 + (c) 1
{unit: volume ratio)

Flow rate: I mi/minute



Column temperature: 40°C

Measuring wavelength: 220 nm

[2] Production amount bf benzene:

5 - The respective antifouling coating material
compositions were stored at 23°C for =ix months and then
diluted with a solvent dimethyvisulfoxide and the like., The
solution obtained was sampled and put in a 40 ml vial bottle
(alrtight vessel) so that an amount did nct exceed 0.0150 g

10 and tightly sesaled, and a concentraticon of benzene 1in the
raspective antifouling coating material compositions was
measured by head space GC/MS to calculate a production amount
of benzene during storage period.

(6207

15 The details of analytical conditicens in head space

GC/M8 are shown below.

(0208

- Head space {(HT3, manufactured by Teledyne-Tekmar):

Valve oven temperature: 160°C
20 Transfer line temperature: 160°C

Sample oven temperature: 50°C
Pressure applied to sample: 9 PSIG
Time for pressurizing sample: 2 minutes

Pressure eguilibrating time: C.Z minute
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Loop f£illing pressure: 5 PSIG
Loop filling time: Z minutes
Time: 1 minute
- GC (GC €890N, manufactured by Agilenﬁ):
Column: DB-5MS (length: 30 m, inner diameter: 0.25 mm,

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

Ltd.)
Oven temperature: 40°C (1 minute)-10"C/minute-200°C
Carrier gasé helium
Iinjection method: splitter (GC 15010, manufactured by
Gl Sciences Inc.) injection

Column flow rate: 1.5 mL/minute

)

Split ratio: 2
- MS (IMS-K9, manufactured by JEOL Ltd.):

Measuring mode: selective lon detection method

Monitor ion: 52/77/78/78

Icnizing current: 200 uA

Tonization energy: 70 eV

Detector veltage: ~1000 Volt

Ton scurce temperature: 200°C

Interface temperature: 200°C
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[3] Static antifouling property of antifculing coating
film:

- Preparaticn of test pileces: panel test:

Test pilsces used in Examples A to C and Ccmparative
Examples 1 to 12 were prepared by the following method.

[0209]

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

102107

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 20°C for one month were coated
once so that a dry film thickness therecof was 150 um and
dried to prepare test plates provided with a coating film. A

o

coating interval was set to 1 day/1l coat in any of the

coating material (e.g., “Bannoh 5007} and the coating
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material (e.g., “Bannoh 500N”) overccated on the surface
therect.
(02117

- Evaluation criteria of static antifouling property:

0 point: adhesion area of aguatic organisms 1s about 100 %

-]

e

point: adhesion area of aguatic organisms is about 80

O
<
falts}

2 point: adhesion area of aguatic organisms 1s about

oo

3 peoint: adhesion area of aguatic organisms is about 70

[Sis)

4 point: adhesion area of aquatic organisms 1s about 60

[oi=d

5 point: adhesion area of aguatic organisms 1s about 50

o>

6 point: adhesion area of aguatic organisms is about 40

7 point: adhesicon area of aguatic organisms is about 30 %

S

8 point: adhesion area of aguatic organisms is about 20

o

9 point: adhesicon area of agquatic organisms 1s about 10
10 point: no adhesion of aguatic organisms
The resgsults of the performance evaluations of the three
items descfibed above are shown all together in Table 1 to
Table 3.
[0212]
The antifouling cocating material compositions prepared
in Comparative Examples 1 to 12 were used to measure a
residual rate and a static antifouling property of the
triphenylboron~amine complex (kl) in the same manners as in

the examples described above, and the results therecf are
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shown all together in Table 5.

0213
Review

Az shown in the examples described above, the

(@

triphenylboron compound is stabilized in the antifouling
coating material compositions of the present invention, and
benzene hazardous to human bodies which was -produced by the
decompesition of the triphenvlboron 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 period of tTime.

[0214]

Products and the like used In the examples

The detaills (product names, the physical properties
thereof etc.) of the blend components shown in Table 1 to
20  Table 6 which were used for preparing the antifouling coating
material composition and the antifouling agent sets in the
exanpies described above are shown below.

[0215]

(1) Copolymer A: refer to a productilion method described later.
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[0216]

(2) Copolymer B: refer to a production method described later.
[G217]

(3) Copolymer C: refer to a production method described later.
[0z18]

{4y Chlorinated paraifin: trade name “Toyoparacs 1507
(average carbon atom numpber: 14.5, chlorine content {amount):

50 %, viscosity: 12 poise/23°C, specific gravity: 1.25/25°C,

manufactured by Tecscoh Corporation).

[0219]
(3) Zinc oxide: trade name “Zinc Oxide No. 37 (manufactured
by Hakusuil Tech Co., Ltd.).
(022061
{6y Talc: trade name “ITK Talc” (manufactured by Takehara
Chemical Co., Ltd.).
[6z221]
(7) Casting plaster: trade name “FT-27 (manufactured by
Noritake Gypsum Co., Ltd.).
[0222]
(8) Titanium white: trade name “Titanium Oxide R-5N”
(manufactured by Sakal Chemical Industry Co., Ltd.).
[0223]
(9} Phthalocyanine bluer trade name “Cyanine blue 5-Z010"7

{(manufactured by Dainichiseika Color & Chemicals Mfg.Co.,
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Ltd.)
[0z224]
(10) Pyridine-triphenylborane: trade name “PK Boron”
(manufactured by Hokke Chemical Ind. Co., Ltd.)
5 [0225]
(11) 4,5=-Dichlorc-2-n-octyl-4-isothiazoline-3-one: trade name
“SEA-NINE 2117 {sclid content: 30 % by weight, manufactured
by Rohm & Haas Co., Ltd.).
[0226]
10 (12) 2-Pyridinethicl-l-oxide zinc salt: trade name “AF-27
(manufactured by Yoshitomi Fine Chemical Co., Ltd.;.
[0227]
{13) N,N'-dimethyl-N'-tolyl-(N=~flucrodichloromethylthic) -
sulfamide: trade name “Preventol A-53" (manuﬁactured by
15 Ranzess K.K.).
(02281
(14) Pyridine (manufactufed by Kanto Chemical Co., Inc.)
reagent, pure grade.
[0229]
20 {15) Isoguinoline {manufactured by Kanto Chemical Cc., Inc.)
reagent, pure grade.
[0230]
(16) Imidazole (ﬁanufactured by Kantce Chemical Co., Inc.)

reagent, extra pure grade.
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[0231]

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

[0232]

(18) 4-Acetylpyridine (manufactured by Kanto Chemicali Co.,
inc.) reagent, extra pure Jgrade.

[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-Z0X”

kg

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

f0235]
(21) Sclvent: propylene glycol monomethyl ether: trade name

“Kuraray PGM” (manufactured by Kuraray Co., Ltd.)

)
]

)
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[0241]
Table & Antifouling agent set
Comparative
Product name Component name Example 13
PX Boron pyridine-triphenylborane 10.0
Xylene Xylene 90.0
Total weight part 1006.0
Mcle ratic (boron compound/amine compound) -
Boron compound After stored at 50°C for
residual rate (%) |1 month 31
[02427

(A}l Production method for copolymer A

- Production of metal-containing monomer a

A four neck flask equipped with a condenser, a
thermometer, a dropping funnel and a stirrer was charged with
85.4 parts of propylene glycol methyl ether (PGM) and 40.7

1

parts of zinc oxide {(Zn0), and

T
oy
[

flask was heated to 75°C
while stirring. Subseguently, raw materials shown in Table 7,
that 1s, a mixture comprising 43.1 parts of methacrylic acid
(MAR), 36.1 parts of acrylic acid (AA} and 5 parts of water
was dropwilse added at a constant spged in 3 hours.
[(C243]

After finishing dropwise adding, the reaction solution
changed from an opalescent state to a transparent state.
After further stirring for 2 hours, €.7 parts of n-butyl

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



et

93

to obtain a transparent mixture solution {(a) containing a
metal-containing monomer.
[0244]
A solid content (showing a metal-contalning polymer

obtained by subjecting a metal-containing monomer mixture

Q

in the scolution to polymerization reaction; hereinafter the

t

‘same shall apply) contained in the mixture solution obtained
above was 44.9 % by weilght.
[62451
The blend compositions and the like are shown all
together in Table 7.

[0246)]

Table 7 Production of metal-containing moncmer mixture

Content (%) of wvolatile )
components in metal- solia
containing monomer mixture conternc

{weight %)

Charge amount
(mole ratio)

MAR AR n0 | Water PGM n-BuCE | Xylene | Water

Metal-containing

reaction mixture 0.5 [ 6.5 | 0.5 0.27 | 34.8 2.7 11.9 5.7 44.9
sclution {(a)
<Remark> MMA: methacrylic acid, AA: acrylic acid, N-BulH: n-butyl alcohcl, PGM:

prepyiene glyvcol methyl ether

02471
~Production of copolymer A
A four neck flask equipped with a condenser, a

0

thermemeter, a dropping funnel and a stirrer was charged with

15 parts of propylene glycol methyl ether, 57 parts of xylene

and 4 parts of ethyl acrvylate, and the flask was heated to
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100°C while stirring.
[0248]
Subseguently, raw materials shown in Table 8, that is,
a transparent mixture comprising 13 parts of methyl
methacrylate (MMA), ©5 parts of ethyl methacrylate (EA), 37.8
parts of the mixture solution (a) cbtained in the “Production
of metal-contalining monomer a” step described above, 10 parts
of zylene, 1 part of a chain transfer agent (“Nofmer M3D”,
manufactured by NOF CORPORATICN), Z.D5 parts of AIBN
(azobisisobutyronitrile, manufactured by Nippon Hydrazine
Industry Co., Ltd.) and 7 parts of AMBHN
(azocbismethylbutvyronitrile, manufactured by Nippon Hydrazine
Industry Co., Ltd.) was dropwise added from the dropping
funnel at a constant speed in © hours.
[0249)
After finishing dropwise adding, 0.0 part cf t-
bytyiperoxy octcate (TBPO) and 7 parts of xylene were

dropwise added in 30 minutes, and after further stirred for

th

ong and & half hour, 4.4 parts of xylene was added tc obtain
a resin composition, which had & heat residue (measuring
condition: measured from the heat residue after heated for 3
hoursat 105°C; hereinafter the same shall applv) cf 46.2 % in

the resin composition, a Gardner viscosity (measured at a

resin concentration of 35 % by weight and 25°C) of “+Y”, the
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resin contained in which has a number average molecular
weight Mn of 2200 and a weight average molecular welght Mw of
5600 each measured by DPC and which was free from inscluble
matters in the composition and pale yvellow transparent and
contained a copclymer A.
[0250]
The kinds and the blend amcunts

(parts by weight) of

the copolymerization monomers, the initiators and the chain
transfer agent used and the characteristic values of the

copolymer A obtained are shown all together in Table 5.

02517
Table 8 Producticn of copolymer A
Kind of polvmer Copolymer A
Metal-containing reaction mixture solutlicon (a) 37.8
Copolymerization MMA 13
monomer T 65
AIBN 250
Initiator AMBN 7
TBEPC 0.5
Chain transfer agent Nofmer MSD 1
Gardner viscosity +Y
Characteristic value solid content (%) 46.2
molecular welght (Mn) 2200
molecular weight (Mw) 5600

Remark: the blend amount shows “parts by welght”

[0252]
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[B] Production method of copolymer B:

A four neck flask eguipped with a ccondenser, a
thermometer, a dropping funnel and a stirrer was charged with
30 parts by welght of PGM (propyiene glycol monomethyl ether;

and 40 parts by weight of xylene, and the flask was heated to

[0253]

Subseguently, raw materials shown in Table 9, that is,
a mixture comprising the respective moncomers comprising 35
parts of zinc versatate methacryliate, 10 parts of Z-
methoxyethyl acrylate, 30 parts of 3-methoxybutyl acryiate
and 25 parts of ethyl acrylate and 6 parts of t-butylperoxy
cctoate as a polymerization initiator was dropwise added from
the dropping funnel at & constant speed in 3 hours.

[0254)

ot

After finishing dropwise adding, 1 part by weight of
bytylperoxy octoate as an additional catalyst and 10 parts by

=) oy

weight of xylene were dropwise added in 2 hours, and after
further stirred for 2 hours, Z0 parts by welght of xylene was
added to obtain a copolymer B {(side chain end metal salt

bond-containing copolymer) having characteristic values shown

in Table 9,
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rgzhsl
Takle 9 Production of copolymer B
Kind of polymer Copolymer B
Metal-containing zinc versatate
monomer , : 35
methacrylate
Polymerizable Z-methoxyethyl acrylate 10
monomer 3-methoxybutyl acrylate 30
Unsaturated menomer | ethyl acrylate 25
Polymerization £ —putyl N :
initiator t-bytylperoxy octoate
Characteristic Gardner viscosity +Z
value solid content (%) 50.5

Remark: the blend amount shows “parts by weight”
< Y g

[C256]
5 [C] Production method of copolymer C
A reaction vegsel equipped with a stlrrer, a condenser,
a thermometer, a dropping eguipment and a heating and cooling
jacket was charged with 100 parts of xylene, and the sclution
was heated and stirred on & temperature condition of 83°C
10  under nitrecgen flow.
(02571
2 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’ -azoblsisobutyronitrile as

a polymerization initiator was dropwise added from the

E..._I
on

dropping equipment in 4 hours while maintaining the above

temperature,



10

frd
[@3

98

02587
Then, the solution was continued to be stirred at the
above temperature to obtain a transparent and colorless resin
composition containing copolymer C. The resin composition
thus obtained was heated at 105°C for 3 hours, and then the
heat residue thereof wag measured to find that 1t was 49.7 %

by welght.

A glass transition temperature (Tg) of the copolymer C
(heat residue) in the resin coposition was 45°C, and it 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 welight) of

the copolymerization monomers used and the like and the

characteristic wvalues of the copolymezr C chtained are shown

|,W

all together in Table 10.
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[0261]
Table 10 Production of copolymer C
triisopropvisilyl
+ 1 60
methacrylate
Added component.s methyl methacrylate 39.5
{unit: parts by weight) ethyl acrylate 0.5
2,2"-azobilsiscbutyronitrile 1
Polymerization temperature {°C) 82
heat residue (% by welght) 49,7
viscosity/25°C (CPS) 160
Physical properties of Mn &, 800
GPC measurement
the product value Mw 24,500
Muw /M 3.6
45

Tg (°C)
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CLATIMS

1. An antifouling coating material composition comprising a
coating film-forming resin (A) and a triphenylboron~amine
complex (bl}, wherein the antifouling coating composition
further comprises
(Cy at least one amine compound {excluding the triphenylboron-
amine complex {(bl)) selected from the group consisting of:

ammonia;

heterocyclic amines consisting of

pyridines {(the pyridine may be incorporated into a
polymer), pyridazines, pyrimidines, pyrazines, piperidines,
piperazines, meorpholines, picolines, guinolines and
guinaldines, pyrrcles, pyrrclines, indoles, isoindoles,
imidazoles, benzimidazoles, thiazoles and iscthiazoles,
wherein among the above heterocyclic compounds, the

pyridines (the pyridine may be incorporated intc a polymer)
may be substituted with 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 alcchol group cr may
not be substituted (non-substituted)and,

the other above heterccyclic compounds may be substituted
with halocgen, & lower alkyl group (1 to 3 carbon atoms), a
phenyl.group, an acetyl grcoup, an amino group, a carboxyl
group, a hydroxyl group or an alcohol group or may not be
substituted (non-substituted);

bridged cyclic amines;

aliphatic amines which may contain an alkoxy group
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consisting of

primary amines consisting of n-propylamine, n-
butylamine, and n-hexylamine,
secondary amines consisting of di-n-butylamine, di-
n-hexylamine, di-n-octylamine, di-n—decylamine, di-n-
dedecylamine, di-n-tridecylamine, di-n-tetradecylamine, di-n-
hexadecylamine, and di-n-octadecylamine,
tertiary amines consisting of tri-n-propylamine,
tri-n-hexylamine, tri-n-octylamine, tri-n-decylamine, tri-n-
dodecylamine, tri-n-tridecylamine, tri-n-tetradecylamine, tri-
n-hexadecylamine, and tri-n-octadecylamine, and
alkoxy group-containing amines consisting of 3-
ethoxypropylamine, 3-butoxypropylamine, 4-(2-
ethylhexyloxy)butylamine, 4-lauryloxybutylamine, 8-
ethoxyoctylamine, 8- {(2-ethylhexyloxy)octylamine, 2-
ethylhexyloxyphenylamine and lauryloxyphenylamine;
alicyclié amines;
arcmatlc amines consisting of aniline, toluidine,
diphenylamine, and triphenylamine; and

amino alcohols.

2. The antifouling coating material composition as described
in claim 1 comprising, in addition to the components (A}, (bl)

and (C) described above, at least one
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component selected from the group consisting of an organic
antifouling agent (b2) other than the triphenylboron-amine
complex (bl) and zinc sulfide, a cclor pigment (D}, an
extender pigment (E}, an incrganic dehydrating agent (F), a
plasticizer (G}, an anti-sagging/anti-settling agent
(thixotropic agent) (H), an oxyalkylene group-containing

linear organopolysiloxane (I) and a plastic resin (J).

3. The antifouling coating material composition as

described in any of claims 1 to 2, wherein the amine compound
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(C) 1s contained in an amount of 1.0 to 210 parts by weight

per 100 parts by weight of the triphenylboron-amine complex

4. The antifouling coating material composition as
described in any of claims 1 to 2, whereiln the
triphenylboron-amine complex (bl) is contained in an amount
of 5 te 150 parts by weight per 100 parts by weight of the

coating film-forming resin (A} (sclid content).
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5. The antifouling coating material composition as described
in c¢laim 1, wherein the amine compound (C) comprises at least
cne bridged cyclic amine of quinuclidines and

triethylenediamines
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The antifouling coating material compos
wherein the amine compound (T} is amino

described in claim 1,
(rTy,

D alcohol represented by any of the following Formulas

(III) and (IV):

sza

/ffrf. "Fé3a9-{}Fi
R

{in Formula

RR()

), R'™ and R*® may be the same as or different

(II
a hvdrogen atom, an alkyl group or

from sach other and are
a cycloalkyl group

10 alkenyl group having 1 to Z4 carbon atoms,
having 3 to 12 carbon atoms, an alkylallyl group

(an alkyl

an aralkyl group (an

to 24 carbon atoms),

group part has 1
or an allyl

alkylene group part has 1 to 24 carbon atoms)

group, and R** is an alkylene group having 2 to & carbon

atoms) ;

)
{n

1, R*® is a hydrogen atom, an alkyl group or

1 to 24 carbeon atoms, a cycloalkyl group
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having 3 to 12 carbon atoms, an alkylallyl group {(an alkyl
group part has 1 to 24 carbon atoms), an aralkyl group (an
alkylene group part has 1 to 24 carbon atoms) or an allyl
group, and R*® and R*® may be the same as or different from

sach other and are an alkylene group having 2 to © carbon

atoms); and

o :
_R'~on
N;*-\-:RQ%GH “mmom (V)
g S -
R —0OH
(in Formula (IV), R*, R* and R’ may be the same as or

different from each other and are an alkylene group having Z

to & carbon atoms).

7. Thé antifouling coating material compositibn as
described in claim 6, wherein the amino alcohol is at least
one selected from monoethanolamine, diethanolamine,
triethanolamine, n-propyl alcohol amine, di-n-propyl alcohol
amine, tri-propyl alcchol amine, i-propyl alcohcl amine, di-

i-propyl alcohol amine and tri-i-propyl alcohol amine.

8. The antifouling coating material composition as
described in any of c¢laims 1 to 4, wherein the

triphenylboron-amine complex (bl) 1s & complex of

triphenylboron with pyridine (pyridine-triphenylboron).
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9. The antifouling ceoating material composition as described
in any of claims 1 to 4, wherein the triphenylboron-amine
complex (bl) is a complex of triphenylboron with alkylamine,

aniline or teoluildine.

10. The antifouling coating material composition as described
in claim 9, wherein the alkylamine is at least one selected
from the group congisting of n—propylaﬁine, n-butylamine, n-
hexylamine, n-octylamine, n-decylamine, n-dodecylamine, n-
tridecylamine, n-tetradecylamine, n-hexadecylamine, and n-

octadecylamine.

11. The antifouling coating material compositicn as described
in any of claims 1 to 4, wherein the triphenylboron-amine
complex (bl) is a complex of triphenylboron with alkoxy group-

containing amine.

12. The antifouling coating material composition as described
in claim 11, wherein the alkoxy group~containing amine is a
compound represented by the following Formula (I):

HoN-RY-0-R? (T)
{in Formula (L), R* represents a linear or branched alkylene

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

carbon atoms).

13. The antifouling coating materizl composition as
described in claim 12, wherein the alkoxy group-containing
amine is at least one selected from the group consisting oz
3-ethoxypropylamine, 3-butoxypropylamine, 3-(Z-
ethylhexyloxy)propylamine, 3-lauryloxypropylamine, 3-
stearyloxypropylanine, 4-(Z-ethylhexyloxy)butylamine, 4-
lauryloxybutylamine, 8-ethoxycctylamine, 8- (2=
ethylhexyloxy)octylamine, Z-ethylhexyloxyphenylamine and

lauryloxyphenylamine.

14. 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).

15, The antifouling coating material composition as
described in any of claims 1 to 14, wherein the coating film-
forming resin (A) i1s at least one selected from the group
consisting of (meth)acrylic acid metal salt copolymers}
trialkylsilyl acrylate (co)polymers, vinyl chloride base

resins, vinyl chloride-vinyl acetate copolymers, vinyl
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chloride-vinyl iscbutyl ether copolymers, chlorinated rubber
base resinsg, -chlorinated polyethylene resins, chiorinated
polypropyvlene resins, acryl resins, styrene—butadiene base
resins, polyester base resins, epoxy base resins, phencl base
resins, synthetic rubbers, silicone rubkbers, silicone base

resins, petroleum base resins, rosin ester base resins, rosin

bhase zocaps and rosin.

16. The antifouling coating material compesition as described
in any one of claims 2 to 15, which comprises at least one
organic antifouling agent (bZ) other than the triphenylboron-
amine complex (bl) selected from the group consisting of copper
salt of Z-pyridinethicl-l-oxide {copper pyrithione}, Z-
pyridinethiocl-l-cxide zinc salt {zinc pyrithione), 4,5-
dichloro-2-n-octyl-4~isothiazcline~-3-one, N,N-
dimethyldichlorophenylurea, 2,4, ¢-trichlorophenylmaleimide, Z-
methylthio-4~tert-butvlaminc-6-cyclopropyl-S8-triazine, 2,4,5,6-
tetrachloroisophthalonitrile, bisdimethyldithiccarkbamoylzinc

ethvlenebisdithiocarbamate,
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chloromethyl-n-octyl disulfide, N, N’ -dimethyl-N'-phenyl- (N~
fiuorodichloromethylthiolsulfamide, N,V -dimethyl-N/-tolyl-(N-
fluorodichloromethylthiclsulfamide, tetraalkylthiuram disulfide
{the alkyl group has 1 to 5 carbon atoms), zinc
dimethyldithiocarbamate, zinc ethylensbisdithioccarbamate, 2,3-
dichloro-N-{2’',6’ —diethylphenylimaleimide, and 2, 3-dichloro-N-(2/-

1

ethyl-6’'-methylphenyl)malsimide,

17. The antifouling coating material composition as described in
any of claims 2 to 16, which comprises at least one color pigment
(D) selected from the group consisting of red iron oxide, titan
white, yellow iron coxide and organic pigments in an amount of 0.05
to 125 parts by weight per 100 parts by welght of the coating

ilm~forming resin (A) (solid content).

hy

18. The antifouling coating material composition as descriped in
any of claims 2 to 17, which comprises at least one extender
pigment {(E) selected from the group consisting of talc, silica,
mica, clay, zinc oxide, calcium carbonate, kasolin, alumina white,
white carbon, aluminum hydroxide, magnesium carbonate, barium
carbonate, barium sulfate and zinc sulfide in an amount ¢f 2.5 to

250 parts by weight per 100 parts by weight of the cocating
P d
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film-forming resin (A) (solid content).

18. The antifouling coating material composition as described in any
of claims 2 to 18, which comprises at least one inorganic dehydrating
agent (F) selected from the group consisting of annydrite and gypsum
hemihydrate (casting plaster) in an amount of 1.0 fo 25 parts by
welght per. 100 parts by weight of the coating film-forming resin (A)

{sclid content).

20. The antifouling ccocating material composition as described in any
of claims 2 to 1%, which comprises at least one plasticizer (G)

selected from the group consisting of chlorinated paraffin and
terpenephencl in an amount of 0.5 to 50 parts by weight per 100 parts

by weight of the ccating film-forming resin {A) (sclid content).

21. The antifouling coating material composition as described in any
of claims 2 to 20, which comprises at least one anti-sagging/anti-
settling agent (H) selected from the group consisting of respective
amine salts, stearate salts, lecithin salts and alkylsulfonic acid
salts of A1, Ca and Zn {organic clay base wax); polyethyiene wax,
amide wax, hydrogenated castor oil wax and polyamide wax (organic

waxn) ;
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mixtures of the organic clay base wax and the crganic wax
described above; and synthetic fine powder silica;
polyethylene oxide base wax; and fatty acid amide wax in an
amount of 0.25 to 50 parts by weight per 100 parts by welight

of the coating film~forming resin (A} (sclid content).

22. The antifouling coating material composition as
described in any of claims 2 to Z1, which comprises an
oxyalkylene group-containing linear crganopolysiloxane (1)
represented by the following Fermula [la] in which a
hydrophile~lipophile balance (HLB) is 2 to 12 in an amount of
0.5 to ZGOlparts by weight per 100 parts by weight of the
coating film—forming resin (A) (solid content):

_Rz.ﬁ Tz

XBM_%iO éiO Si—x?

LI LT L fr
LR LX), R (1a]

(in Formula [la], X', %7 and ¥° each rebresent independently a
polyether group: -R-A- (R%0) ,-R* (R raepresents an alkylene group
having 1 to 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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number) or an alkyl group having 1 te % carbon atoms; at least ong of

¥*, %% and ¥’ is the polyether group described above: —R—A—(R?O)anq; R
represents an alkyl group having 1 fo 3 carbon atoms; r and m each

represent a repeating unit total number, and a bonding order of the

repeating units [-5i(R?),0-] and [-Si{R®)(X')C-] may be optional).

23. The antifouling coating material composition as described in any
of claims 2 to 22, which comprises at least one plastic resin {J)
Selected.from the group consisting of polybutenes, paraffins,
vaselines and a dialkyl sulfide compound represznted by the following
Formula (VI} in an amount of 5 to 100 parts by weight per 100 parts
by weight of the coating film-forming resin (A) (solid content):

R*- (8),-R® (VI)
(in Formulsa {Vla, plural R¥ and R’ may be the same as or different

from each other and each represent a linear or bkranched alkyl group

naving 1 to 20 carbon atoms, and n represents an integer of 1 to 20).

24, A mixture comprising a triphenylboron-amine complex {bl) and the
amine compound {(C) (excluding the triphenylboron-amine complex (bl);

hereinafter the same shall apply) defined in claim 1
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, and it further comprises, 1f necesssry, a sclvent (M) which
can dissolve the above componeﬁts {(b1) and (C), and which is
selected from aliphatic solvents, aromatic solvents, ketone
base sclvents, ester base solvents, and ether base solvents;
and the amine compound (C} 1s contained in an amcunt of 1 to
210 partslby welght per 100 parts by weight of the

triphenylboron-amine complex (bl}.

25. The mixture as described in claim 24, wherein the
triphenylboron-amine complex (bl) is as described in any of

claims 8 to 13.

26. The mixture as described in any of claims 24 to 25,
wherein the amine compound (C) i1s as described any of claims 5

toe 7.

27. an antifouling cocating £ilm obtainable by curing the
antifouling coating material composition as described in any

of claims 1 to 23.

28. & substrate provided with an antifouling ceating £ilm
characterized by that a surface cf the substrate is coated

with the antifouling ccating film
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as described in claim 27.

29. An antifouling substrate having a surface coated with the

antifouling coating film as described in claim 27, wherein
sald coated surface of saild antifouling substrate is to be

brought into contact with seawater or refined water.

30. The antifouling substrate as described in claim 29,

wherein the substrate is any of an underwater structure, a

ship cutside plate, a fishing net and a fishing eqguipment.

31. A method for formi;g a coating film on a surface of a
substrate characterized by coating or impregnating a surface
of a substrate with the antifouling ceoating material
composition as described in any of claims 1 tq 23 and then

curing it te form a coating film.

32. An antifouling method for a substrate characterized by
coating or impregnating a surface of a substrate with the
antifouling ccating material composition as described in any
of claims 1 to 23 and then curing the above antifculing

coating material to form an antifouling coating film.
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33. The antifouling method for a substrate a as described in
claim 32, wherein the substrate is any of an underwater
structure, a ship outside plate, a fishing net and a fishing

egquipment. .

34. An inhibiting method for decomposition of a

triphenylboron-amine complex characterized by adding the amine
compound  (C) (excluding the triphenylboron-amine complex (bl))
defined in ciaim 1 to the triphenylboron-amine complex (bl) or

a material contalining the triphenylborcn~amine complex (bl).

35. The inhibiting method for decompcesition of a
triphenylboron-amine complex as described in claim 34, wherein
the triphenylborcn-amine complex (bl) is as described in any

of claims & to 13.

36. The inhibiting method for decomposition of a

triphenylboron-amine complex as described in claim 34, wherein

the amine compound (C) 1s ag described in any of claims 5 to 7.
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ABSTRACT

An object of the present invention is to provide an
antifouling coating material composition in which, though
containing a triphenylbcron compound as an antifouling agent,
the triphenylborcon compound is inhibited from being
decomposed inlproduction and long term storage and which is
excellent in a storage stability and a static antifouling
property of an antifouling.qoating film obtained therefrom.

Thé antifouling coating material composition of the
present invention compriges at lesast {(A) a ceoating film-
forming resin and (B} a triphenylboron-amine complex fbl) as
an antifouling agent, and 1t further comprises (C).an amine
compound other than the triphenylborbn—amine complex (bl)
described above as a decomposition inhibiter for the above
compound (bl). A content of the amine compound (C) described
above is preferably a proportion of 1.0 to.2lO parts by

weight per 100 parts by weight of the component (bl).



