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1 DESCRIPTION CURABLE ORGANOPOLYSILOXANE COMPOSITION
AND ANTIFOULING COMPOSITE COATING FILM 5 TECHNICAL
FIELD The present invention relates to a curable organopolysiloxane
composition which is improved in adResion to an epoxy resin
anticorrosive coating film and in addition 10 is able to form an antifouling
coating film having excellent antifouling properties. The present invention
also relates to an antifouling% i tion containing such curable
organopolysiloxane composition, an antifouling coating film formed by
curing this antifouling paint composition, and an 15 antifouling composite
coating film co é)rlsing this antifouling coating film and an epoxy resin
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from a curable organopolysiloxane 20 paint composition is used as an

antifouling coating filrr®4° Brevienting e Behé&siel of aquatic organisms

on a surface of an underwater structure and is useful as a replacement of

a traditional antifouling coating film containing harmful substances like

organometallic compounds. This cured 2 organopolysiloxane antifouling

coating film is laminated as @nHbppérlayéFéman epoxy resin

anticorrosive coating film which is formed on a surface of a base material

suchas ste@feomnt invention relates To a curable
organcpolysiloxane compesition which is improved in adhesion
to an epoxy resin anticorrosive coating film and in addition
is able to form an antifouling coating film having excellent
antifouling properties. The present invention also relates to
an antifouling paint composition containing such curable
crganopolysiloxane compositicon, an antifouling ccating film
formed by curing this antifouling paint composition, and an

antifouling composite coating film comprising this antifouling

coating film and an epoxy resin anticorrosive coating film.

BACKGROUND ART
A coating film formed from a curable organcpolysiloxane
paint composition is used as an antifouling ccating film for
preventing the adhesion of aguatic organisms on a surface of
an underwater structure and 1s useful as a replacement cf a
traditional antifouling coating film containing harmful

substances like organometallic compounds. This cured
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an anticorrosive standpoint, and may be preferably used as a 5 cured
organopolysiloxane antifouling composite coating film. A cured
organopolysiloxane antifouling composite coating film was conventionally
composed of a layer of a cured orga%opolysiloxane antifouling coating
film (Finish Coat), a layer of an epoxy anticorrosive coating film (Under
Coat) and 10 one or two I_,agers of organopolysiloxane intermediate

CTIZBARAG Him G Coatys: Ched betveen thé FifishToalland fife 25 an
Under Coat, thus forming a 3 or 4 layered coating film structure for the
UPPholé BRkifGUli cERipbEits Toating Him=whichtin 1T Sevedtd mdintait =°
~adhesion between the coating films. However, 15 such an antifouling
15 tomipesitetoatiAg filf Faving thePatfilAyered cdatify film 3fudiufe valst o
not able to obtain long-term antifouling properties and also had a problem
an PReISIOINEFSASEdFe ¥ Prolomded PaIRtiAG Work pefisd cAs eotivertishaks @
curable organopolysiloxane paint 20 compositions, those described in the
curgsilowing deearhenis kave been knbwh: Japanese Paidrt Applicatich £ 1m.
Laid-open No0.2002-500239 (Patent Document 1) discloses an antifouling
pairft Corpesitivhe bP R park toMmbiiEtich Eomprisingta basecohtdiniitg T 1ng
for example, 3 a,w-hydroxy-functional siloxane, silica, silicone oil and the
1 ltikeva suringratfent contaifing tetmethytorthosilicate L silicbnecdil and thered
like, and a catalyst solution containing dibutyltin dilaurate and the like. 5
orgJapanesesRatent Applicationoldid-opencNo.08505845% (Finish Coat), a
laver of an epoxy anticorrosive coating £ilm (Under Coat) and
one or two lavers of organopolysiloxane intermediate coating
film {Tie Ccat) sandwiched between the Finish Coat and the Under
Coat, thus forming a 3 or 4 lavered coating fiim structure for
the whole antifouling composite coating film, which in turn
served tomaintain adhesion bettween the coating films. However,
such an antifouling composite coating film having the
multilavered coating film structure was not able to obtain
long~term antifouling properties and also had a probliem of cost
increase due to prolonged painting work periocd.
As conventional curable o©rganopcliyvsiloxane paint

compositions, those described in the following documents have

been known.
Japanese Patent Application Laid-open No.2002-500239
{Patent Document 1} discleses an antifculing paint composition

of 3 pack combinaticon comprising a base containing, for example,
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(Patent Document 2) discloses, for example, a room temperature-curable
polydiorganosiloxane containing a,w-dihydroxy-polydiorganosiloxane, an
alkoxysilane curing agent, a curing catalyst comprising a metallic or
organometallic 10 salt of carboxylic atid (for example: stannous
octanoate, dibutyltin dilaurate, dibutyltin acetate) and the like. Japanese
Patent Application Laid-qpen No0.05-507955 (Patent Document 3)
%7 OGI¥ERE Yor EXEMpHE Hn Hrg&riGpdiysifoxanEtoripddifion Gofitainfiy 15
11 ka,w-dihydroxy ondio%%anosiloxan,e, a ketiminoxysilane compound as a
K ros8inking SyEnt: ATHEtalRE BF rdhnimetalic: Ral of barbokif o sate:
. . a catalyst (for example: stannous octanoate, dibutyltin dilaurate, dibutyltin
51 Yfavetate), -heatrehted $ilfa, Mitréadive 3ilitone it and the 2 1 +n9
. Japanese Patent Application Laid-open N0.07-506599 (Patent Document
dibyy discrdsed ot Exahiplé e c&mPositiba for forming an antifouling coating
film, wherein the composition contains a polymer in which at least a main
partGitépéating UMitss a JHirothErthai siloxadé TRREE cubibid - >05845
olydiorganosiloxane, a curing agent that can be used as a single pack or
(Pagﬁ\tﬂ%-liqﬁﬂqyﬁ@%ﬁch as tetradefhyl 6itfdsilicafe’a corgtizhtion afd room
curing catalyst such as carboxylic acid salt of a metal such as tin (for
T erngRamplet |Gy R ‘dHaurate, Bodibdi/RirCdibetoate ¥ @) octangatetaining
dibutyltin acetoacetonate) and the like, silicone oil and the like. Further,
o, otheldntifowling -paint dompositions tom@iring such alkoxysilane curing

agent, a curing catalyst comprising a metallic or organometallic
salt of carboxylic acid (for example: stannocus octanocate,
dibutyltin dilaurate, dibutyltin acetate) and the like.

Japanese Patent Application Laid-open No.05-507655

{Patent Document 3) discloses, for example, an
organcopolysiloxane composition containing
o, w-dihydroxypolydicrgancsiloxane, a ketiminoxysilane

compound as a crosslinking agent, a metallic or crganometallic
salt of carboxylic acid as a catalyst (for example: stannous
octanoate, dibutvitin dilaurate, dibutvyltin diacestate),
heat-treated silica, non-reactive silicone oil and the like.

Japanese Patent Application Laid-open No.07-506599
(Patent Document 4) discloses, for example, a2 composition for
forming an antifculing coating film, wherein the composition
contains a polymer in which at least a main part of repeating

units 1is a unit other than siloxane unit, a curable
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compositions are described to be applicable with preferable adhesion on
the publicly-known anticorrosive coating formed from 10 epoxy paint and
the like. However, when the curable organopolysiloxane paint
compositions described in those patént documents, that is, the
conventional paint compositions containing carboxylic acid salt of tin are
used, at least,ane intermediate coating film layer 15 (Tie Coat) of ,
2O} GRS ASAE Wats Pecessa M Riort3Tbrit s CorBosie LaathgT e
film, since a cured organopolysiloxane antifouling coating film does not
0o 4B t6 1 eb%) LRatinG Y B UL eriTg bace TAERA tPARRE 2
Document 1]: Japanese Patent Application Laid-open 20 ‘
Confg5607-860238 [BHfet Dl 2% Fapdheke Patent Applicafion-d salt
Laid-open No0.05-505845 [Patent Document 3]: Japanese Patent
of Appicatibn BaftRogen NooslE67055 5 Rhfent @b?aﬁméﬁ W Rpaneséte,
__ Patent Application Laid-open No0.07-506599 DISCLOSURE OE THE
dibyGyERNTION & [ProbRhs to beidblved by/the IRVEAREGH] YN objétt o ive tin
present invention is, for the purpose of solving problems accompanying
ace{Re fdtatedadit to providé 2 curablie-organbbdBisloxahe cémposifich thatke -
affords antifouling coating film which has highly excellent interlayer 10
Furaghésivé propeitidss®héhlamimated difseuyonithecsiifaeefaining such
compositions are described to be applicable with preferable
adhesion con the publicly-known anticorrosive coating formed from

epoxy paint and the like.

However, when the curable organopolysiloxane paint
compositicns described in those patent documents, that is, the
conventional paint compositions containing carboxylic acid salt
of tin are used, at least one intermediate coating film laver
(Tie Coat) of organopolysiloxane was necessary in order to form
a composite coating film, since a cured organopolysiloxane
antifouling coating f£ilm does not adhere to an epoxy coating
film of the underlying base material.

[Patent Document 1]: Japanese Patent Application Laid-open
No.2002-500239

[Patent Document Z2Z]: Japanese Patent Application Laid-open
No.05-505845

[Patent Document 3]: Japanese Patent Application Laid-open

No.05-507955
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an epoxy resin anticorrosive coating film as well as excellent antifouling
properties, and to provide an antifouling composite coating film
comprising an antifouling coating film formed from such curable
organopolysiloxane composition andan epoxy resin 15 anticorrosive
coating film. [Means for solving the problems] The inventors, as a result of
zealous studies for sqlving the above-mentioned problems, found that a

(PafEid DroaSpBlysiokand BERUTRG EAMY fINRHiCh HasTAoreaus 2§20

ﬂhesiveness to an epoxy anticorrosive coating film and in addition good

No. § ﬁf%%ﬁ&%roperties and good coating film strength was formed by
combining a specific tin catalyst with a curable organopolysiloxane
antifouling paint composition, preferably combining in a specified ratio,
and accomplished the 6 E)tr(?sent invention. The first curable

organopolysiloxang’co fion of theprédeht iivertion is provided as a
three-liquid type curable organopolysiloxane composition comprising, (A)
[ Prghhhgircagént Becotpaéntcontaifing it bigeridpolysiloxane (al) which
has at least two condensation reactive groups in the molecule and silica
(a2 By & ing ageREchifpoReht EoREINiAG AR 6rgdrivsildne rntrosrse of
partial hydrolyzate thereof (bl), wherein the organosilane has functional
50 L gie\ip (B eapadile oPGRargoingl 10 cohdensafion fshactivh withotherovide a
condensation reactive group of organopolysiloxane (al) which has at least
CUTaRe eondensativnPreative greuss in themnioledule cand (C)reat affords
cure-accelerator
antifouling coating film which has highly excellent interlayer
adhesive properties when laminated directly on the surface of
an epoxy resin anticorrosive coating film as well as excellent
antifouling properties, and to provide an antifouling composzite
coating film comprising an antifouling coating film formed from
such curable organcpolysiloxane composition and an epoxy resin
anticorrosive coating film.
[Means for sclving the problems]

The inventors, as a result of zealous studies for solving
the above-mentioned problems, found that a cured
organcpelysiloxane antifouling coating filmwhich has increased
adhesiveness to an epoxy anticerresive coating film and in
addition geood antifouling properties and good coating film
strength was formed by combining a specific tin catalyst with

a curable organopclysiloxane antifouling paint composition,

preferably combining in a specified ratio, and accomplished the
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component containing at least one kind of tin compound (ac) selected

from the group consisting of tin compounds represented 15 by the

following general formulas (1) - (V). OR2 RI OR2 ORZ Si-OSn-O Si-ORZ

ORZPSQgORZr...... (1) (In the fornfula (1), R" represents a C1-Cc

hydrocarbon group, and R2 represents a G-C4 hydrocarbon group. p

represents an integer of 1 to 10, q represents an integer of 1 to 4, and r
PresyaptdsEits antinteger of 1t05.) 7 RLOOR2Sn Si i2 RORR ... (1]

) R10 O-Si(OR2)3 Sn Si\R1/00O-C-CH30(lll) 01ZC ROR O--CH3

R- SO LIS R HRERCROMRER i) grane composition of the
present invenition is provided as a three-liguid type curable
organopolysiloxane composition comprising, (A) a main agent
component ccntaining an organopoelysiloxane {al} which has at
least two condensation reactive groups in the molecule and silica
(aZ), (B) a curing agent component containing an organosilane
and/or a partial hydrolyzate thereof (bl), wherein the
organosilane has functional group(s) capable of undergoing
condensation reaction with the condensation reactive group of
crgancpolysiloxane (al) which has at least two condensation
reactive grecups in the molecule, and {(C) a cure-accelerator
component containing at least one kind of tin compound (ac)
selected from the group consisting of tin compounds represented
by the following general formulas (I) - (V).

a0l
or> Si—0 Sn—

1]
[[-g)Rz Jp Lgﬂ JQJrCE)RZ

o B - 1
{In the formula (I), R represents a C,-C.¢ hydrocarbon group,

and R? represents a C;-Cy hvydrocarbon group. p represents an
integer of 1 to 10, g represents an integer of 1 to 4, and ¢

-

represents an integer of 1 to 5.)
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R1 (( OR2 R1 OR2 O-C-CH3 R Sn-0O-I'-Si-O-Sn-04Si-0O-Sn-R1 H3C-C-O
LORZR111n0OR2110 (V) 5(Inthe formulas (Il) - (V) , R1 represents
a C;-Clo hydrocarbon group, and R2 represents a C1-C4 hydrocarbon
group. In the formula (V), n represeﬂts an integer of 1 or larger.) Further,
the second curable organopolysiloxane composition of the present
invention is provided giso as g 10 twgaiquid type curable
organopolysil.oxane compaositisn comprising (A) a main agent component
containing the above-rqeﬁﬁkon b\rgar%opolysiloxane (al) and silica (a2),
(B) a curing agent coRponet cont&iRing the@ghgve mentioned
organosilane and/oy a partial hydrolyzatg thereof (bl) , and at 15 least one
kind of tin compolind (acy selectsd #EAR the group 8 consisting of tin
compounds represepmd by gne above general formulas (1) - (V) , wherein
the tin compound is coh@iﬁed\%imdnecmain agent component (A) or the
curing agent component (B). As at |east ohe kind of tin compounds
selected from the 5 group consistify of tin'compoLnitls represented by the
above general formulas (1)-(V), a siloxane bond-containing tin compound
is preferable. The third curable organopolysiloxane composition of the
present invention is preyfided gse& three-liguid-{ype curable 10
organopolysiloxane ¢ompositign to bejapplied directly to an epoxy resin
anticorrosive coatir?g‘ﬁFfﬁ,‘n@b_n@ri_s%@fAT% main

2 R1

HC—G—0  OR
¢ e (IV)
i
R' oR’ T1 (I)RE O CHa
Rl—Sn-—O——-E—SE——-O~—S[n~O—}~?i—O—?n—R1
HoC—C—0 orR* R " orR* R
O vvvvvv (V)
(In the formulas (II) - (V), R represents a C,-Cyg hydrocarbon
group, and R? represents a (C,-Cy hydrocarbon group. In the

formula (V), n represents an integer of 1 or larger.)
Further, the sacond curable organcpolysiloxane
composition of the present invention 1s provided alsc as a
two-liguid type curable organopolysiloxane composition
comprising (A) & main agent component containing the
above-menticned crgancpolysiloxane (al) and silica (aZ2), (B)
a curing agent component containing the above mentioned
organcsilane and/or a partial hydrolyzate thereof (bl), and at

least one kind of tin compcound (ac) selected from the group
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agent component containing the above-mentioned organopolysiloxane
(al) and silica (a2), (B) a curing agent component containing the
above-mentioned organosilane and/or 15 a partial hydrolyzate thereof (bl),
and (C) a cure-accelerator componeht containing at least one kind of tin
compound (ac) selected from the group consisting of tin compounds

ted_by the followi | formulas (V1) - (VIIl). H3C R CH3
cont BTG O e Rt A A (R T8 orthl () R epfasdite™™!

IE(?‘glohydrtgcarbon group.) 9 OR0OR3 C-0-Sn-O-C-R311...."(VIl) R (In
FOTHie fiimuta (VIl), R représentd’a CE Ci6 Ry GroBarHaI grsupg °8hd 7 Wi th

represents a C1-C9 hydrocarbon group.) 0411 0)R"IC'ROCH HCO
theéﬁﬁygNﬂgﬁthqgmponent (A) or the curing agent component (B).

ARs at least one kind of tin compounds selected from the
group consisting of tin compounds represented by the above
general formulas (I)-(V), a siloxane Dbond~containing tin
compound 1z preferable.

The third curable organcpolysiloxane composition of the
present invention is provided as a three-liguid type curabl
organopolysiloxane composition to be applied directly to an
epoxy resin anticorrosive coating film, comprising (A) a main
agent | component containing the above~mentioned
organcpolysiloxane (al) and silica (a2Z), (B) a curing agent
component containing the above-mentioned organcosilane and/or
a partial hydrcoclyzate therecof (bl), and (C) a cure-accelerator
component containing at least one kind of tin compound (ac)

selected from the group consisting of tin compounds represented

by the following general formulas (VI) - (VIII).
1
HaC R CH,
O | O
W1/
‘Sn \\
N\
O | O—
H4C iy CHy

{In the formula (VI), Ri:represents a C;-Cy¢ hydrocarbon group.)



HCIC'A_R4RIl 110 ...... (VI 5 (In the formula (VIII) , Rl represents a
C1-C10 hydrocarbon group, and R4 represents a C1-C3 hydrocarbon
group.) The fourth curable organopolysiloxane composition of the present
invention is provided also as a two-liq%id type curable organopolysiloxane
composition to be applied directly to an 10 epoxy resin anticorrosive
coating film, comprising (A) a main agent component containing the
above-mentioned prganogblysiloxane (al) and silica (a2) , (B) a curing
agent component|gontaining the iibove-mentioned organosilane and/or a
partial hydrolyfea‘téQ‘rTe‘?e_oFs(Hlﬁ?ﬁr?d'aﬁleast one kind of 15 tin compound
(ac) selected from the groiab consisting of tin com.pce%% represented by
the above general formulas (V1) - (VIII), wherein the tin compound is
combined with the main agent component (A) or the curing agent

(In dohsporeit By, 15 FurthBr, BSRF RHaR bAcSKind 61 il ¢6HpEanE SBISHEadr -
from the group consisting of tin compounds represented by the above

and gBneF&IFsrAGRSE VH- M sat B8scse kind of fintdompound selected
from the group consisting of dibutyltin acetoacetonate, 5 dibutyltin
diacetate, dibutyltin dipentoate, dibugyltin dioctoate, dibutyltin
dineodecanoate, dioctyltin dingodedanoate, dibutyltin bis (ethyl malate)
and dioctyltin ﬁis(ethyl n@i&t%pfgfe@ple. As to the first to the fourth
curable organapolysiloxarne I

Hﬁ 0 ?n _
1

HC 0 = |1
\C/ \R4 o

I
o)

(In the formula {(VIII}, erepresents a C1-Cyp hydrocarbon group,
and R represents a C1-C3; hydrocarbon group.)

The fourth curable organopolysiloxane composition of the
present invention is provided also as a two-liguid type curablie
organcpclysiloxane composition to be applied directly to an
epoxy resin anticorrosive coating film, comprising (A) a main
agent compenent . containing the above-~mentioned
organcpolysiloxane (al) and silica (aZ), (B} a curing agent
component containing the above-mentioconed organosilane and/or
a partial hydrolyzate therecf (bl), and at lezast one kind of
tin compound (ac) selected from the group consisting of tin
compounds represented by the above general formulas (VI) - (VIII),
wherein the tin compound is combined with the main agent

component (A) or the curing agent component (B).
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10 compositions mentioned above, the ratio of tin contained in tin
compound (ac) with respect to the total amount of organopolysiloxane (al)
having at least 2 condensation reactive groups in the molecule and silica
(a2) is preferably 0.001-2.0 % by Wé%ht, more preferably 0.01-1.0 % by
weight, and the ratio 15 with respect to the total amount of components
(al),(a2) and (bl) is preferably 0.001-1.0 % by weight, more preferabl
O OTE S by REG TRSIoVE MERHed DS BB SRR S Caf £om
the main agent component (A) represents an organopolysiloxane
the G pARirE b wiefet o ot TehsE UG RRAGNAF BT Th B PoleeaIebove
more preferably at the both terminals, independently selected from the
9°n G dtlp EBRBIAA of FYTot ol Soxitie roB Bk g - AcewBsy~d
group and alkoxy group. The above-mentioned organosilane and/or a
selpartidt IT WyarutyZateiherdof i1y e cuting agent torRperert By seate.
.. preferably an organosilane and/or a partial hydrolyzate thereof, wherein
AP digamosifarCortats hyddyT group: oxifie Grotpe toetyl Gy grbuptin
or alkoxy group, more preferably an 5 alkylsilicate or a partial hydrolyzate
dioHérebe The maii&yent dohiponent (A preférabliPeorftains a dioctyltin
heat-treated substance (a22) formed by prior heat treatment of an
dinprgiopoiasitxartel @ haViag atleasetwo éortiehsafion dasctiverdtips 10
in the molecule and silica (a2) , or such 10 heat-treated substance (a22)
bis sadEnlomganspelysickanes(dd 2y Having at least two condensation
reactive groups in the molecule.
As to the first to the fourth curable organopolysiloxans

compositions menticoned above, the ratio of tin contained in tin
compound (ac) with respect to the total amount of
organcpolysiloxane (al) having at least 2 condensation reactive
groups in the molecule and silica (a2) is preferably 0.001-2.0 %
by welght, more preferably 0.01-1.0 % by weight, and the ratio
with respect to the total amount of components {al), {a2) and
(bl) is preferably 0.001-1.0 % by weight, more preferably
0.01-0.5 % by welght.

The above-mentioned organcopolysiloxane (al) in the main
agent component (A) represents an organcpelysiloxane containing
preferably at least two functional groups in the molecule, more
preferably at the both terminals, independently selected from
the group consisting of hydroxyl group, oxime group, amino group,
acetyloxy group and aikoxy group.

The above-menticned organcsilane and/ocr a partial
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The main agent component (A) may contain additionally a color pigment
(a3) such as titanium white, iron oxide black, carbon black, iron oxide red,
and cobalt blue. The added amount 15 of these color pigments to the
total amount of organopolysiloxane %&I) having at least two condensation
reactive groups in the molecule and silica (a2) is preferably 0.01-30 % by
ht, more refer bly 0.1-20 % ight. The main agent com onent
YA W SO cofiaih 4700 Ve (5. TAE Ad0ct O of
organasilane and/or a partial hydrolyzate thereof (bl) in the curing agent

pre %%ﬁ?p@n%ﬁt‘k@)f\%ﬁﬁor‘%%béﬁﬁél totalt &MbUntof OYgHrbpolysiidxane @f)

having at least two condensation reactive groups_in the molecule and 12

Whe Gfita %af?i i HHEBRiblY- 375D OB RE RGP HIOFE Preferably B 1694y 9T OUP
weight. The main agent component (A) and/or the curing agent

aceEﬁﬁﬁi&ﬁenﬁ(@‘Fﬁay Eontaif-atfefitonafyr 2 figuid BoFGanopbl/shieeane’(d)a™
The number average molecular weight (Mn) of this liquid

alkyptgdndpolystoRdné (AF hieaslirdd BY GRE 3 préfepdlsiy 400-10000. The
above liquid organopolysiloxane (dl) may be, for example, a non-reactive
liquith6rgatioialySifskahe (Eﬂll)lpml?ﬁp?eséﬁt)ed By e followingeherains &
formula (3a) and/or (3b), and also may be, for example, a reactive liquid

heapraifopotysixans 18123 répresented by the following Jasdral foahtnt of
(3c) . The condensation reactive group of the reactive
an organopolysiloxane (al) having at least two condensation

reactive groups in the molecule and silica ({(aZ), or such
heat-treated substance (aZ2)} and an organopolysiloxane (alZ)
having at least two condensation reactive groups in the molecule.

The main agent compeonent {[(A) may contain additicnally a
color pigment (a3) such as titanium white, iron oxide black,
carbon black, iren oxide red, and ¢chalf blue. The added amount
of these coleor pigments to the total amount of organopolysiloxane
(al) having at least twe condensation reactive groups in the
molecule and silica (a2) is preferably 0.01-30 % by weight, more
preferably 0.1-20 % by weight.

The main agent component (A) may additicnally contain a
solvent {ad).

The added amcount of organosilane and/or a partial
hydrolyzate thereof (bl) in the curing agent component (B) with
respect to the total amount of crganopolysiloxane (al) having

at least two condensation reactive groups in the molecule and
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liquid organopolysiloxane (dI2) is preferably at least one kind 15 of
condensation reactive group selected from the group consisting of
hydroxyl group, oxime group, amino group, acetyloxy group and alkoxy
group. R1I3R13R13 R131s i-O+S]i%O-+Si-R13 113113 n113...... (3a)
(In the above general formula (3a), R'3s may be identical or 20 different
.. and represent an alkyl group, aryl group, aralkyl group, or fluoroalkyl =~
5L b bhch PGS T0 Lhrbon atorb 17 raBresis AR TR6GRRY L0 *
500.) 13 R14xSi (R75-2Z) yO(4-x-y)/2 ...... (3b) (In the above-mentioned
by %Sﬁﬁ)rb%'rtion formula (3b), R 14 represents hydrogen atom or an alkyl
group, aryl group, or aralkyl group, each having 1-10 carbon atoms, R1'
representeis &2 R divaleRPs BfiphatiCydFoEafson Grofip Which fhag Bet
interrupted by an ether group, ester group or -NH-, Z representsa
com Jvalent pblar grétiy suck a8 Emino gréahl idarbédst group ér epoxyduid
group, or a_ polyethylene glycol group or polypropylene glycol group of
OTIWHIEH t&minalkmay beblocked Witk a2y YY6us BF atyigreup Haviig: bt
10 1-6 carbon atoms. Further, x and y satisfy the relationships: 0.01 5 x <
(MnB od GlobssiiantighPopPerty U BiRAOSIRG b 3By red3e)y (InRRel s
above formula (3c), R4 represents an unsubstituted or substituted
pre gpiadnthydirécakbdif. {group or divalent hydrocarbon 15 group containing

ether linkage, R5 represents an unsubstituted
The above liguid organopolysiloxane {(dl) may be, for

example, a non-reactive liguid organopolysiloxane {d11)
represented by the following general formula (3a) and/or (3b),
and also mavy be, for exampie, a reactive Tiguid
organopcolysileoxane (d12) represented by the following general
formula (3c). The condensation reactive group of the reactive
liguid organopolysiloxane (dl2) is preferably at least one kind
0of condensation reactive group selected from the group

consisting of hydroxyl group, oxime group, amino group,

acetyloxy group and alkoxy group.

T Ff ;T
RE—?i———O%?E—O%?i—RH
13 13 n 13
R R R ------ (38)

(In the above general formula (3a), R may be identical or
different and represent an alkyl group, aryl group, aralkyl groug,
or fluorocalkyl group, each having 1-10 carbon atoms. n

represents an integer of 0 to 500.}
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or substituted monovalent hydrocarbon group, Y represents a
condensation reactive group and b represents 0, 1, or 2.) The ratio of the
liquid organopolysiloxane (dl), when if is combined with the main agent
component (A), with respect to 20 thé total amount of organopolysiloxane
(al) having at least two condensation reactive groups in the molecule and
silica (a2) is preferably 0.01:15 % by weight, more preferably 1-10 % by
weight. Furthgé, W elnhl{% is (:%c}rﬁ%fﬁ"éﬁyﬁﬁfh the curing agge%)t component (B)
.the ratio with respect to,the organasilane_and/or 14 a partial ,hydrolyzate
I O PRI 5 . 0100 58 By eI b etefaby S0 Ebar o
by weight. As such liquid organopolysiloxane (dl), silicone oil is preferred.
ARG Salbitiy BBeR I 1 RddnohaNy CORTiRE BiF BLE 202
agent component (A) and/or the curing.agent component &%) The added
@acla?ﬁ&mfb? thé Silahé totplifg a8ént, WhehfiPis® E6mbihet with-tie Maint €
. agent component (A) , with respect to the total amount of .
211 80gan i Q&) ARE ShcH &2 182 préterably . 6 1A G by Wiy Rt her
while the added amount, when it 10 is combined with the curing agent
JLOEBMBSHETt EBY° Wit FesPect: 6 theP&ReGaR{ct thB RGAITOSTRRE A% OUP
artial hydrolyzate thereof is preferably 0.01-50 % by weight. By curing
Suc%e%tifﬁ"&ﬂiﬁ@ p&ihPEEMpGSfGIT I ‘cofitainiRy fhie abBYEmentioHed ©r 2
curable organopolysiloxane 15 compositions, the antifouling coating film
POl IR OTRE PreSent tvErtioiPcah be foiie TS arftifoliiing edatisgFinyIjch

has good adhesiveness
terminal may be blocked with an alkyl group or acyl group having

1-¢€ carbon atoms. Further, x and y satisfy the relationships:
0.01 € x < 3.99, 0.02 £y <4, and 0.02 £ sty <4.)
= SiR*OSiIR%Y (3-p, 0 (35)

(In the above formula (3c), R* represents an unsubstituted or
substituted divalent hyvdrocarben group or divalent hydrocarbon
group containing ether linkage, R’ represents an unsubstituted
or substituted monovalent hydrocarbon group, Y represents a
condensation reactive group and b represents 0, 1, or 2.)

The ratio of the liguid organopolysiloxane {dl}, when it
is combined with the main agent component (A}, with respect to
the total amount of organopolysiloxane {(al) having at least two
condensation reactive groups in the molecule and silica (a2)

is preferably 0.01-15 % by weight, more preferably 1-10 % by

A

welght. Further, when it is combined with the curing agent

component (B), the ratio with respect to the organosilane and/or
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to an epoxy resin anticorrosive coating film, especially the epoxy resin
anticorrosive coating film [I] which is formed from 20 an anticorrosive paint
composition [i] which contains an epoxy resin (el) , an amine-based
curing agent (e2) for an epoxy resin,ld‘and optionally a body pigment (e3)
and an anti-sagging agent (e4). This antifouling coating film [ll] can be

- p4BEEAs AN antiouing composite coaing.fim by lamingiin difpothy go 15,

the surface of this ‘epoxy resin anticorrosive m [1If As‘d preterred

. specific example af components contajned in the above-mentioned epoxy.
Wel(?gs%m anticorr SLI\?;% %5%?8%%603%%& i],e%ﬁ%rewr(“:f%a@/ri)te'citerEdg bi%ﬁﬁ%ngliquld

type epoxy.resin 5 as epoxy resin (el) , polyamideamine as the

o0 RO IR S SERRG A (o3 fof S Epdoy och, TACLBART sulfate,
mica, titanium dioxide and carbon black as the bady pigment (e3), and | .
polyamideRaxss the'aiti-38ggind agent (Sﬁﬁ?ﬁéoé}ﬁi?&mﬁd}%&&ﬁ}?gdfmﬁm
and the antifouling composite 10 coating film of the present invention

the Rédtbretf Rbove TRAE" bailtéddB Loat baks matetiafk 8PAR tintefRaternt
structure, ship_or the like, and can exhibit excellent antifouling properties.

(B) [Eféets 6rHeINTBAtoH] Adcdrding to- teepfedant Ve rtiBRNEt is Possibte 1s
to 15 laminate, without a conventional intermediate coating film layer, the

combhRtPolgdrbpolfsiiokane ARfifoufiRGRoRARG fild havihg lexéallepet to the
interlaminar adhesiveness to epoxy anticorrosive coating film layer

Lot girecliPor theSSurfage df i e iéxyL @ntieSrrosive codting $ilmh layer,(a2)  is
realizing shortening of a work

preferably 0.01~1 % by weight, while the added amount, when it

is combined with the curing agent component (B}, with respect
to the amount of the organcsilane and/or a partial hydrolyzate
thereof is preferably 0.01-50 % by weight.

By curing the antifouling paint composition [ii]
containing the above-mentioned curable organopolysiloxane
compositions, the antifouling coating film [II] of the prasent
inventicn can be formed.

This antifouling coating film [II] has good adhesiveness
to an epoxy resin anticorrosive coating film, especially the
epoxy resin anticorrosive coating film [I] which is formed from
an anticorrosive paint composition [1] which contains an epoxy
resin (el), an amine-based curing agent (e2) for an epoxy resin,
and cptionally a body pigment (e3) and an anti-sagging agent
{(ed). This antifouling coating film [II] can be used as an

antifouling composite ccoating f£ilm by laminating directly on
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20 period of painting operation and cost reduction. BEST MODE FOR
-CARRYING OUT THE INVENTION Hereinafter, there will be specifically
described the curable organopolysiloxane composition in the present
invention, 16 the curable organopo@/giloxane antifouling paint
composition [ii] (also may be simply called "antifouling paint compaosition
ii]") containing.the above composition, the cured_ organopolysilo
e RO Saing TN ish Mo be Snpe o el e oAty 111
fim A1 et 0w fhe, ghove. aniluing paint compostion Ul e raped
epoxy rési anticorrosive paint composllrf?on%i] also ayrbe S|mp(?y caffed’
ﬁ%rljltlcorrqgév‘?eg?[{nt %%@gggltlongl{%the epoxy resin anticorrosiye coatin

in mTI] (also may be simply callé y'anﬁg’osrrosiveaI&Bét(i:r?grf:iI%‘?flf'@) arigf T1t

the cured organopolysiloxane antifouling compasite coating film (also ,
 COMERR beimply Caled R GHkIRGIing COmBLSTEEAThg TR TRRHSiFg P

he above anticprrosi\,!/e coatin ﬁlri%%‘[g and the above antifouling coating .
25 it L 1B ACUrablé orgaRGpdIySitckaie dompositisn The Eurabfs & curing
organopolysiloxane composition of the present invention contains at least
29e1di) 4 organopolSildanE Contiirify at RhSt tWPdondknSStdit reactfiec?
. _groups in the molecule, 20 (a2) silica, (bl) an organosilane and/or a partial
tlt‘ﬁ%%W?&t%%ﬁ@%&?%ﬁéﬁé‘ﬂﬁhéb?g”dﬁ&ﬁld?%eh%%’n&kﬁ%%%dﬁ(%) r and
polgggigg(gax as the anti-sagging agent (ed}.

The antifouling ceoating filmand the antifouling composite
cecating film of the present invention mentioned above can be
painted to coat base materials of an underwater structure, ship
or the like, and can exhibit excellent antifouling properties.
{Effects of the Invention]

According to the present invention, i1t is possible to
laminate, without a conventional intermediate coating film layer,
the cured organopelysiloxane antifouling coating film having
excellent interlaminar adhesiveness to epoxy'anticorrosive
coating film layer directly on the surface of the epoxy
anticorrosive coating £ilm laver, realizing shortening of a work

period of painting operation and cost reduction.

BEST MODE ©FOR CARRYING OUT THE INVENTION
Hereinafter, there will be specifically described the

curable crganopolysilexane compesiticon in the present invention,
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undergoing condensation reaction with condensation reactive groups of
the above organopolysiloxane (al), and 17 (ac) at least one kind of tin
compound selected from the group consisting of tin compounds
represented by the above general fofmulas (D-(V), or at least one kind of
tin compound selected from the group consisting of tin compounds
represented by the 5 above general formul -(VI). In the present, . .
e e A 0 AP aBOR Blch Pl Mg A€ fodet T oo™« Lom
.. condensation reactive groups in the molecule” may be simply called . |
5 R B T o A oHBnaHl () et et (G RS o
.. prganosilane 10 and/or a partial hydrolyzate thereof having functional
(1 grgup(sfogatp%ﬁelgg und%ggeoing Rlensatioh PeactibhWith cohdénsafioh =©
reactive groups of the abpve organopolysiloxane (al)" may be simply
CTIRAER Srganvsiane®h* bf “cormponiant-(bi)?. Furthet2amdny thé in® P Ly
; compounds (ac) , the above-mentioned 15 term "at least one kind of tin
cal tEhpotmd setetted $rdi tive GFodp- Ebnbisting of tin'demipdiis “he above
represented by the above general formulas (I)-(V)" may be called "tin .
ant épﬁfbbﬁﬁa (adhP e tefii™Ret fddst Bhe kihdof tin coMpourtPSelgcted esin
from the group consisting of tin compounds represented by the above
ant yenerap 20 ¥6rmafds (PR hay Be ldalled>tiA ¢ otApolfd {aeR)! yTHe L Led
curable organopolysiloxane composition of the present invention is
"anpsgalkisrovited &5 athreetigut® Bipelor twa-liduid typéeontfiestiion resin
described below. These three liquids or two liquids are each stored
anté@@g@@g?ﬁ@végﬁggng film [I] (also may be simply called

"anticorrosive coating film rel™ and the cured
organopolysiloxane antifouling compeosite coating film {alsoc may
be simply called "the antifouling compecsite coating film")
comprising the above anticorrosive coating film [I] and the above
antifouling coating film [II].

A curable crganopclysiloxane composition

The curable organcpolysiloxane composition of the present
invention contains at least
{al) an organopolysiloxane containing at least two condensation
reactive groups in the molecule,
{a?) silica,
(bl) an organosilane and/or a partial hydrelyzate thereof,
wherein the organcosilane has functional group{s) capable of
undergoing condensaticon reaction with condensation reactive

groups of the above organcpolysiloxane (al), and
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18 like cans, and mixed and stirred at the time of painting. As to the
above curable organopolysiloxane composition with an aspect of the
three-liquid type, the following main agent component (A), the curing
agent component (B), and the 5 curé— ccelerator component (C) are each
packed separately and mixed together at the time of use. In this case, the

ain agent component (A) contains an - organopolysiloxane alrfthaving at
<a‘:r;§s‘i tw%acsoih(JDeIfE%a{{i?Jﬁcgrég ctﬁérbr%ﬂ%??ﬂﬁ%h% otecuts %n]aéé‘? & () romr
The curing 10 agent component (B) contains an organosilane and/or a
O At 1y diolyzate tHeFEsT b} ThEUre Sekékratby componeht foyzeneral
contains tin compound(s% (ac). On the other hand, as to the above curable
£O I BrgatiopotysilbkaneComposition with artase & of -tHe FWBRRIHE F5 tyjet =9
the following main agent component (A) and the curing agent component
trompyhfe 846N Batked séparately GridimixeMBgEie? af thedirré bEdsBYIinthe
this case, the main agéent component (A) contains an organopolysiloxane
aboys) HaVRG At [dast e Tondensdation 20'reactive groups in the molecule
and silica (a2) The curing agent component (B) contains an organosilane
andfst a paftfal hydfohizate theFetHIbI.Further: ik compdtnd(d) (@é) arean
used as being combined with the main agent component (A) or the curing
CrJaPeRPcofipenerit(B) By IFHthHEmbra Sh botty casesishthetadbovereactive
two-liquid type
groups in the meolecule" may be simply called "organopolysiloxane
(al)" or "compeonent {(al)", and the term " (bl) an organosilane
and/or a partial hydrolyzate thereof having functional group(s)
capable of undergoeing condensation reaction with condensation
reactive groups of the above organopolysiloxane (al)"™ may be
simply called " organosilane (bl)" or "component (bl)".

Further, among the tin compounds (ac), the above-mentioned

term "at least one kind cf tin compound selected from the group
consisting of tin compounds represented by the above general
formulas (I)- (V)" may be called "tin compound (acl}", the term
"at least cne kind of tin compound selected from the group
consisting of tin compounds represented by the above general
formulas (V)-(VIII)" may be called "tin compound (ac2)".

The curable organopolysiloxane composition of the present
invention is usually provided as a three-liguid type or

two-liquid type composition described below, These three

liguids or two liguids are each stored separately in vessels
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and three-liquid type, a color pigment (a3) or a solvent (a4) may be
combined with the main agent component (A), and also a liquid
organopolysiloxane (dl) or a silane coupling agent may 5 be combined
with the main agent component (A) %%d/or the curing agent component
(B). Hereinafter, each component of these organopolysiloxane (al) , silica

| 1ik%:%a9£aa%%§aﬁ%£%& Fi”n%o@%%‘f‘j@%&ac . color pigment (a3), SQlvent

liquid organopo ysfoxane ‘and 10 silane coupling agent are "~

deszgrib do g by one. Organogglgsiloxane a(g?} The,organo olgsiloxane, ,
] %O ﬁje aDOvVe. CUX ] dano 1 14 xan§ o OS1TLOon
(al)'Used in the presen invention “contains at least two condensation

.. reactive groups.in the molecule and is a polymer having a structure
R e & TG g JORE & e (e Y R FT REE™
Si-Or Si-O=Si-R11. R11 L R11 JIn R11 ..... (1) In the above general
COMPSRTINA (1)7R's may Be [dRAGES of dftferent e BEEH represent 827 EhE
condensation reactive group or a C_-C12 monovalent hydrocarbon
CUL BTG5 HEWEVET at BEEPRIG 20 Of REE st B ?&ﬂé%%aﬁ%ﬁ%ﬁ&ﬁﬂey ana
. groups. n represents an integer of 250 to 2500, preferably 350 to 1500.
mi x g thae thaBrgariopdhysilokne al) Yéresented by the 20 above general

formula (1) usually has the number average molecular weight of .
20,6060-176 D002 pfeferdbfy 250020 60¢ cmponent () contains an

organopolysiloxane (al) having at least two condensation
reactive groups in the molecule and silica (a2). The curing
agent ccocmpenent (B} contains an organocsilane and/or a partial
hvdrolyzate thereof (bl}). The cure-accelerator component (C]
contains Tin compound(s) {ac).

On the other hand, as to the above curable
organcpolysiloxane composition with an aspect of the two-liguid
type, the following main agent component (A) and the curing agent
component {B) are each packed separately and mixed tcgether at
the time of use.

In this case, the main agent component (A) contains an
organopolysiloxane (al) having at least two condensation
reactive groups in the molecule and silica (aZ). The curing
agent component {B) contains an corganosilane and/or a partial
hydrelyzate thereof (bl). Further, tin compound(s)} (ac) are
used as being combined with the main agent component (A) or the

curing agent component (B).
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and usually has the viscosity at 25 C of 500-1,000,000 mPa.s, preferably
1,000-100,000 mPa.s. 5 The above-mentioned "condensation reactive
groups" include hydroxyl group, or hé;irolyzable group such as alkoxy
group, acetyloxy group, alkenyloxy group, iminoxy group, amino group,
amido group, aminoxy group, oxime group and the like, and especially

hydroxyl group, oxime group, amino group, 10 acetyloxy group and alkox
hirice tctembe dsa gt Lkt e A e
above-m ntionefg amino groug:)s those having a total number of 1-10

2nd DO atot ARl pidTEratfe MG IR A, 1r Lxiple 20 L7ent (4]
N-methylamino group, N-ethylamino group, 15 N-propylamino group,

iy NEBURAATIE Grotp: N, K mEaiatAne oroaBPRIN drethitamig Braase

. cyclohexylamino group and the like. Among the above-mentioned

L1 OB IGRRroupsY €12CF Alphstic orfes 6r E6/CIF arsiiatic Bred&rat may
preferable, and 20 included are, for example, acetoxy group, propyloxy

be GIBapI HutYIox groGpBeRzE§i6%y drotip anathe ke g the® curing
above-mentioned alkoxy groups, those having a total number of 1-10

agephrisiaemnTs are freferable, optionally interrupted by an oxygen atom
(ether linkage) between carbon 21 atoms at least at one site, and
inclfi§éd are, Toréxampld: methpky egroupt etisEAyRUp PropoXyTrdapane
butoxy group, methoxyethoxy group, ethoxyethoxy group and the like.

{21 Thesargapppossiloxané taly i thersresent invehtionoRpaind (ac), color

pigment (a3), sclvent (a4d4), liguid organopolysiloxane (dl} and
silane coupling agent are described one by one.

Organcopolysiloxane (al)

The organcopolysiloxane (al) used in the present invention
contains at least two condensaticn reactive groups in the
molecule and i1s a polymer having a structure represented by tha

following general formula (1).

Frﬂ F?ﬁ F[QM
Rﬁ—?i—o—E?i—O%%—Rﬂ
11 1 n 411 .
R R R ------ (1)
In the above general formula (1), R''s may be identical

or different and each represent a condensation reactive group
or a C:—Cqi; monovalent hydrocarkon group. However, at least two
of RY™ must be condensation reactive groups. n represents an
integer of 250 to 2500, preferably 350 to 15060.

Further, the organopolysiloxane (al) represented by the
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5 the standpoint of the reactivity, preferably contains, at both terminals,
functional groups each selected independently from the group consisting
of hydroxyl group, oxime group, am|£1 group, acetyloxy group and alkoxy
group, and those having a hydroxyl “group at both terminals of the
molecule ((x,0-dihydroxy 10 functional siloxane) are especially preferable.

On the other ha the.C1- monovalent droc rhan groups
abm?epr sgentealby%eréaélr%eral mu\la aﬁ JQ oraéxam& aﬁ<yl groerage

o1 ZAETVLOIOUR, A 010U 'aa%y'&fsup p Aralkylgroup and he s, o,

€56 Monov bcarbon groups " may e Gither subs
unsubstituted. The above-mentioned alk groups may be linear,

and ishéred, BF Slicythicard Hehide, %Br% awFpIBfm%‘i’ Torods dthifi mEass,
roup, . ropy o 2-ethylbutyl group, octyl group and the
pre‘?ﬁga%ﬁeea%m ﬁqéc))h% Qg%lyl groups include, for 20 example, vinyl
group, hexenyl group, alkyl group,and the like, The above-mentioned aryl
grod E?lncﬂﬁé% f‘g& 3% henﬁoélr%%staoﬁi%‘?ouﬁe)@?yijg‘fﬁup groups

naphthylaroup diphenyl group and the like. The above-mentioned

InC LhERalkyPgrItps iACIGHE, forexarfipla; &Fahéxy? Groti, Byepaatyt L koxy

group and the like. 22 The aralkyl groups include, for example, benzyl
I OGroup S PphéiiethyPGFoud aka the- iRy, BRSUbStithied iethyl greip &Rd"C
phenyl group are especially preferred. Such organopolysiloxane (al) ma
Jropecotibifed &f atatio 25 61 BSYalF 2000 9B biFeight Preferably 39-80 <&/

% by weight with an antifouling paint composition [ii] which contains a
andgghigmcially hydroxyl grcup, oxime gJgroup, amino group,

acetvyloxy group and alkoxy group are preferable from the
standpeint cf the reactivity.

Among the above-mentioned amino groups, those having a
tetal number of 1-10 carbon atoms are preferapbple, and included
are, for example, N-methylamine group, N-ethylamino group,
N-propylamine group, N-butylaminc group, N,N-dimethylamino
group, N,N-diethylamino group, cyclohexylaminoc group and the
like.

Among the above-menticned acetyloxy groups, Ci-Cig
aliphatic cones or Cs-Ci; aromatic ones are preferable, and
included are, for example, acetoxy group, propyloxy group,
butvyicxy group, benrzovioxy group and the like.

Among the above-mentioned alkoxy groups, those having a
total number of 1-10 carbon atoms are preferable, optionally

interrupted by an oxygen atcm {ether linkage) between carbon
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or the like, and at a ratio of usually 25-95 % by weight, preferably 35-85
% by weight with respect to 100 % by weight of the solid content of the
antifouling paint composition [ii] 10 in order to realize excellent antifouling
performance. Furthermore, commer%?ally-available products can be used
as the organopolysiloxane (al) of the present invention. For example,

there may be mentioned, "YF3057" (GE Toshiba Silicones) having
o e SrouBe. KE e (ShACEiSL ChaTehl 5., L ST dKinao™

rogroug%h”gE%g' &Shin-%tsu Chemi%al Co15 Ltt:d. havin alkoxy?%r)og}psﬁ,
9rCRe. Si |ca>f¥2?rr%eps'ili8a fgﬂxgsgglnu%b plrlesoen}/iﬁ\%)n n Thcludes? = -y
h dro%? ilic silic%%surface-qntreated silica()}such as 20 wet-process silica
C-;”:O‘f#ydr P SHED  dRY pfEcRES sfifdd (Ftfied &ifi€a, anhydrous silica) and
surface-treated hydrophobic silica such as hydrophobic wet silica and
hydroph8h&FieY" EfitaCTRESe iRy Be' Uded BIgHSat in & EoRbifiation om
thereof, As the above-mentioned wet-process silica, though not 23
e spkRiticay imitet, thére fay'be’dsed, foF Bxample, Silca having-afouts ="
~ to about 8% of adsorbed water, a bulk density of 200-300g/L, a primary
LerBiRfle size GFl0-96 31, S aRPeeHic stiffacs Brch IBETREMABE Gfay rom
of 10 m2/g or more. 5 As the above-mentioned dry-process silica, though
the Rotespetcraly titnitety thereinay beluséd r exariplel Silida-halingoa roup,
water content of 1.5% or less, a bulk density of 50-100g/L, a primary
acepyrtitle size oF8-20M2akd AvspEeifigsuridte afease having a hydroxyl
group at both terminals of the mcleculs {(o,o~-dihydroxy
functional siloxane) are especially preferable.

On the other hand, the C;-Cip; monovalent hydrocarbon groups
represented by the general formula (1) include, for example,
alkyl group, alkenvl group, aryl group, cyclcoalkyl group,
aralkyl group and the like. These monovalent hydrocarbon groups
may be either substituted or unsubstituted.

The above-menticned alkyl groups may be linear, branched,
or alicyclic, and include, for example, methyl group, ethvl group,
propyl group, butyl group, Z-ethylbutyl group, octyl group and
the like. The above-mentioned alkenyl groups include, for
example, vinyl group, hexenvl group, allyl group and the like.
The above-mentioned aryl groups include, for example, phenvl
group, tolyl group, xylyl group, naphthyl group, diphenyl group

and the like. The above-mentioned cycloalkyl groups include,

for example, cyclohexyl group, cyclopentyl group and the like.
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of 10 m2/g or more. 10 The above-mentioned hydrophobic fumed silica is
made from dry-process silica by surface-treating with organosilicon
compounds such as methyltrichlorosilane, dimethyldichlorosilane,
hexamethyidisilazane, hexamethylc%lotrisionane,
octamethylcyclotetrasiloxane and 15 the like. The water adsorption over

ti i I, and th t ti lly 0. 3% or less, i
oo SIS I A Vet ot ol 0 000 o I,
o-olpiSthliee mavte e oy exanpl s foung v el

area of 10 m2/g or more. In addition, as mentioned below, when the

and RAEHE A AYErdpHobfERE T Sifida RHOMEd By heat treating silica
together with the above-mentioned organopolysiloxane (al) , it has a _
waterEonteht B GSTAIN0. 206°6r 8 sd Fpref8rabiy 6. 198 D4 bR fesd L nforea t 10
preferably 0.05-0.1%, since the water adsorbed on the surface of silica is

of Ricallyreduced ahd/6F isMibved X ThaGtRerpropetties IR¥ thaisiike with
density, etc. remain the same as the above hydrophobic silica. 5

an gEdmiercialyavanable ot caifbe tsed9or Stick “Sifice. (a2)2 Fér-vent
example, there may be mentioned "R974", "RX200", etc. of Nippon

or Abfosit G, Itd: The Brgahopslysitoxahe (al) ard Silida t&2) in tHevmaiaight,
agent component (A) of the present invention are preferably a 10

prehgseeadted substancey(a22) tormedhy prechieatirdatmept of by weight

of the solid content of the antifouling paint composition [ii]
in corder to realize excellent antifouling performance.

Furthermore, commercially-available products can be used
as the organcpolysiloxane (al) of the present invention. For
example, there may be mentioned "YF3057" (GE Toshiba Silicones)
having hydroxyl groups, "KE45" (Shin-Etsu Chemical Co., Ltd.)
having oxime groups, "KE489" (Shin-Etsu Chemical Co., Ltd.)
having alkoxy groups, etc.

Silica {(a2)

The silica {aZ) used in the present invention includes
hydrophilic silica (surface-untreated <silica) such  as
wet-process silica (hydratedsilica), dry-process silica (fumed
silica, anhydrous silica) and surface-treated hydrophobic
silica such as hydrophobic wet silica and hydrophobic fumed
silica. These may be used alone or in a combination thereof.

Az the above-mentioned wet-process silica, though no:
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the above organopolysiloxane (al) and silica (a2) , or a mixture of the

heat-treated substance (a22) and an organopolysiloxane (al) which is not
heat treated. This is because, by making heat treatment of silica (a2) with
a part or the whole of the 15 organoﬁ%iysiloxane (al) in advance, an effect
of improving the affinity of both components and suppressing coagulation
of silica (a2) can be obtained. This heat treatment may be performed, for

SPeRYAMpe; af nothal Besshfe of uRder reBubsd PresSireS A BrSeratired ©2

between 100 C or more and the 20 decomposition temperature of the

havindedRBHipohehts 8PRSE, PrefefalilyiBeiiésh Y66 ahd Fo0°E horgnsity

preferably between 140 and 200 C, usually for about 30 minutesto 3
of 2R8urd 08¢ (22 Pis Cormbinst with 100 paRs By Meightit thiend a specific
organopolysiloxane (al) usually at the ratio of 1-100 parts by 25 weight,

Sur B@éf%ré’df? 2-5(°parts BY W&ight hicte ﬁ?éfe%ébliﬂ 5/-QOO|§aFF§> by weight. If
the added amount of silica (a2) is less than the above range, sufficient
filmZstrefgth, AP RErdHESS 61 BixotrBpy TH&FA6EbeSobtaled, ARgash not
desired film thickness 5 may not be obtained by one painting operation,

spegspecidlly By spray E6&tRgTH 1t ienvie dhahthecaliovel fange, théa having
viscosity of the paint may become excessively large. By using the

a vabdvenaritioried diliéa fa2)r the fssulting antifoulingpaint compositieR /L,
acquires increased stability 10 during preparation or storage, and fluidity

a piandahixgtropyilbecome impravéd 2A qoating filnewithea: stfficient:thiicknessea
is then formed even on a vertical surface and the like with a reduced

of 10 m*/g or more.

The above-mentioned hydrophcobic fumed silica is made from
dry-process silica by surface-treating with organosilicon
compounds such as methyltrichlorosilane,
dimethyldichlorosilane, hexamethyldisilazane,
hexamethylceyclotrisiloxane, octamethvlcyclotetrasiloxane and
the like. The water adsorption over time is small, and the water
content is usually 0.3% or less, inmany cases 0.1-0.2%. Az such
hydrophobic fumed silica, though not specially limited, thers
may be used, for example, silica having a primary particle size
of 5-50 um, a bulk density of 50-100g/L , and a specific surface
area of 10 mz/g oOr more,

In addition, as mentioned below, when the heat-treated
hydrophobic fumed silica 1s formed by heat treating silica

together with the agbove-mentioned organcpolysiloxane (al), it

has a water content of usually 0.2% or less, preferably 0.1%
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number of painting operations; furthermore, excellent balance among
properties such as hardness, tensile strength, extension, 15 etc. as well
as antifouling properties of the resulting film is obtained. Organosilane (bl)
The organosilane and/or a partial h;?d?olyzate thereof (bl) used in the
present invention have functional group(s) capable 20 of undergoing
condensation reaction with condensatign reactive groups of

O brGanopblSioRafie Falfhict hds af least - EohdERSatbH fdachige ©red

roups in the molecule. The organosilane as this component (bl) includes

on fﬁ?ﬁo@%ﬁ&n@?eﬁ@s&ﬁe& PP IS folBwing §ERSIT formdaqd) rsgroved.
R12 R12 R12 Si-O~Si-R1z R12mR12 ..... (2) In the above general

The fiiifa 120 RA2S iy befentieal lorditfeient” dndddch Fépresentae same
condensation reactive group or a C;-Cg monovalent hydrocarbon group.

as Howatar lest 6P preférabl3 or more of R12 are condensation
reactive groups. m represents an integer of 0 to 10, preferably 0 to 8. The
C1-Cempirevalenthydrecamohtgrodp ke yeheral Fermufe®R) ficfudesch
substituted or unsubstituted groups such as alkyl group, alkenyl group,

s1lapd group), cycldalkyl groui 19, aralkyzgrodpandathe Hike as i fise case df"
the above-mentioned general formula (1).

"RX200", etc. of Nippon Rerosil Co., Ltd.

The crgancopclysiloxane (al) and silica (aZ} in the main
agent component (A) of the present invention are preferably a
heat-treated substance (222) formed by prior heat treatment of
the above crgancpelysilozane (al) and silica (a2}, or a mixture
of the heat-treated substance (aZ2) and an corgancpolysiloxane
(al) which is not heat treated. This is because, by making heat
treatment of silica (aZ; with a part or tThe whole of the
organopolysiloxane {al) in advance, an effect of improving the
affinity of both components and suppressing coagulation of
silica (a2) can be obktained. This heat fTreatment may be
performed, for example, at normal pressure or under reduced
pressure, at temperatures between 100 °C or more and the
decomposition temperature of the added components or less,
preferably between 100 and 300 °C, more preferably between 140
and 200 °C, usually for about 30 minutes to 3 hours.

Silica (a2) is combined with 100 parts by weight of the

crgancpclysiloxane {(gl) usually at the ratic of 1-100 parts by
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The condensation reactive group in the general formula (2) includes the
same ones as in the case of the general formula (1) above, and it is
preferably hydroxyl group, oxime group, 15 acetyloxy group or alkoxy
group. Further, an organosilane derfred from partial hydrolysis of the
above hydrolyzable groups such as,for example, acetyloxy group and
. alkoxy group can_be used as the above-mentioned component (bl). 20 In
e G s RN SSe S Mg Tane T AR AL LY 520
above-mentioned alkoxy group, that is, alkoxysilane (also called
ParsgiRisiiate™or a%ﬁi%?ﬁﬂ?&r@@?ﬁfétt bt Lafihe prefetabhfasedhar
The above-mentioned alkoxysilane includes, for example
the (@rgiky ISRRGSicat ietrSalkbky Siang) SichFadtdtraetiyiTorifosiate ©7
. (TEOS) and the like, or alkyltrialkoxysilane such 5 as . .
Ll yRethfkimathoxysifares eﬂ%ﬂﬁ‘iﬁ%& oxySHAnE, fMicthyfitethoxysilhe @SS
the like. Especially, in case of using an organopolysiloxane having
may hyaroxyF gfdtipd-at Both terfifalsas dormgorstit {al} Litlis  préRtabR-usedey
in combination with these alkylsilicates 10 (alkoxysilanes) and/or a partial
sPr{ydreRyatectherédf &5 the corfippnent tb. Comineredy-avdiabliéscosity
products can be used as such organosilane (bl) For example, there may
of peameaticried EEthiie silitates28 Y Solctal Col add); "Orthoethyl silicate”

(Tama 15 Chemicals Co., Ltd.) as tetraethyl orthosilicate, "Silicate 40"
By using the above~-mentioned silica (aZ), the resulting

antifouling paint composition acquires increased stability
during preparation or storage, and fluidity and thixotropy
become improved. A coating film with a sufficient thickness is
then formed even on a vertical surface and the like with a reduced
number of painting operations; furthermore, excellent balance
among properties such as hardness, tensile strength, extension,
etc. as well as antifouling properties of the resulting film
is obtained.

Organosilane (bl)

The organosilane and/or a partial hydrolyzate thereof (bl)
used in the present invention have functional group(s) capable
of undergoing condensatiocn reaction with condensation reactive
groupsg cof crganopolysiloxane (al) which has at least two
condensation reactive groups in the molecule. The organosilane
as this component (bl) incliudes an organcsilane represented by

the fellowing general formula (2).
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(Tama Chemicals Co., Ltd.), "TES40 WN" (Wacker Asahikasei Silicone
'Co., Ltd.) as partial hydrolyzate of tetraethyl orthosilicate, and "KBM-13"
(Shin-Etsu Chemicals Co., Ltd.) as alkyltrialkoxysilane. 20 In the curable
organopolysi.loxane composition of tfe present invention, the ratio of the
above organosilane and/or a partial hydrolyzate thereof (bi) with respect
to the total amount of organopolysiloxane (al) having condensation
reactive groups at bothxt€rminals gl silica (a2), [(bl)/{(al)+(a2)}1, 28 is
preferably 1-20 %zbyweight, mpre lprefggably 3-1-0 % by weight from the
standpoint of gi\ﬁng ExcEn‘eﬁt PRIN g Workability and sufficient antifouling
performance of the coafifg film ® & formed. 5.Tin c mpound (ac) As to
the first and second aspects of the curable organopolysiloxane
composition of the present invention, tin compounds (acl) represented by
the féllowifig def&rl 5mcilas (e are uséd asthe tifebnijourdsnt ical
These tin compounds may 10 be used alone or in a combination thereof.

Or ¢ ORIRI'ORY ORESHO SHIG ISGILORZ ORI Rd ORZYHCIitie group
formula (1) , R1 represents a C1-C10 hydrocarbon group and R*

Or zepresentscd C12CENydrOtErBeR Group g5 FefireseHtswaY dateger ol ¢aet 2,

10, g represents an integer of 1 to 4, and r
or preferably 3 or more of R™ are condensation reactive groups.

m represents an integer of 0 to 10, preferably 0 to 8.

The C:-Cy monovalent hydrocarbon group in the general
formula (Z2) includes substituted or unsubstituted groups such
as alkyl group, alkenyl group, aryl group, cycloalkyl group,
aralkyl group and the like as in the case of the above-mentioned
general formula {1).

Thecondensationxeactivegroup;U}thegeneralfOrmula(2}
includes the same ones as in the case of the general formula
(1) above, and it is preferably hydroxyl group, oxime group,
acetyloxy group or alkoxy group.

Further, an organosilane derived from partial hydroclysis
of the above hydrolyzable groups such as, for example, acetyloxy
group and alkoxy group can be used as the above-mentioned
cemponent {bl}.

In the present invention, especially the organosilane
containing the above-mentioned alkoxy group, that is,

alkoxysilane (also called "alkylsilicate") or a partial
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15 represents an integer of 1t0 5. 29 R1 0 OR2 Sn Si R1/ 0 OR2 .. (Il)
R\ O-Si(OR2)3 Sn Si R~/ 0 O-C-CH3 O (lll) 0 R OR2 O-C-CH3 R-
Sn-0O-Si-0-Sn-R1 H3C-C-OOR2R1p ...... (IV) 0 ROR2 R1 OR2
O-C-CH3 R- Sn-O_Si-O-Sn-O+Si-02-§n-R H3C-C-OLOR2R111n0OR
2R O (V) 5 Inthe formulas (Il) - (V) Rl represents a C1-Clo hydrocarbon

rqup and R2 represents a C1-C4 hydrocarbon group. In the formula (V
hyd%ré%%@s?e%ts a%?ﬁﬁge%%% of I%??arge%eAm&fwﬁﬁfgg%iangc%ﬁ]poblﬁ(%f ’ )The

2bo é%]grege%ednb%the aablo]\ile 6g}g}n;a\{r\z;lalfformuI,as gﬁ(ﬁy%sa tin cgmgound of .

w iR |sobtj§tyl group and’I0 R2s ethﬁi%(r: I th_e geh8 I forﬁfﬁﬂlgl}a} !
cec 3BiEfored sitce the compoynd assures good ANESENES 0. 1 ety
orthosilicate (TECS) and the like, or alkyltrialkoxysilane such
as methyltrimethoxysilane, ethyltrimethoxysilane,
methyltriethoxysilane and the like.

Especially, in case of using an organopolysiloxane having
hydroxyl groups at both terminals as component (al), it is
preferably used in combination with these alkylsilicates
{alkoxysilanes) and/or a partial hydrolyzate thereof as the
cemponent (bl).

Commercially-available products can be used as such
organcosilane (bl). For example, there may be mentioﬁed "Ethyl
silicate 28" (Colcoat Co., Ltd.), "Orthcethyl silicate" (Tama
Chemicals Co., Ltd.) as tetraethyl orthogilicate, "Silicate 40"
{Tama Chemicals Co., Ltd.}, "TES40 WN" (Wacker Asahikasei
Silicone Co., Ltd.) as partial hydrolyzate of tetraethyl
orthesilicate, and "KBM-13" (Shin-BEtsu Chemicals Co., Ltd.) as
alkyltrialkoxysilane.

In the curable organopolysiloxane composition of the
present inventicn, the ratic of the above organosilane and/or
a partial hydrolyzate thereof (bi} with respect to the total
amount of organopelysiloxane (al) having condensation reactive

groups at both terminals and silica {(a2), [(bl)/{(al)+{az2)})?,



paint and brings the usable time for painting operation to a suitable range.
Commercially-available products can be used as such tin. 15 compounds
(acl), for example, there may be mentioned "U-700", 30 "U-780", etc.
(Nitto Kasai Co., Ltd.). On the otherffand, as to the third and fourth
aspects of the curable organopolysiloxane composition of the present

. _invention, 1in compounds (ac2) represented by the following, 5 geperal . . =
5 R ATBR Y, (VT ol O ag e (RO RBLARE Hided thooarbbdifdee
a) be used alone or in a combination thereof. H3CR CH3-O O\ SO

T RICHBYUD Hthe ridla®A; RErEpredents ai@1 eictart ity
hydrocarbon group. 0 R0 R3 C-O-Sn-O-C-R311 10R ...... (VII) In the
andféﬁhﬁﬁé%%fﬂ%%ﬂ&r%%@ﬁ%dﬁéi@%?&%r%nt&r%u‘boﬁﬁ&ﬁ% film o

represents a C1-C9 hydrocarbon group. 0 4
be formed.

m
froqb

5 Tin compound (ac)

As to the first and second aspects of the curable
organcpolysiloxane composition of the present invention, tin
compounds (acl) represented by the follewing general formulas
(I)y=1{V) are used as the tin compounds. These Tin compounds may

10 be used alone or in a combination thereof.

In the formula (I), R' represents a C;-Cyp hydrocarbon group
and R* represents a C,-Cs; hydrocarbon group. p represents an
integer of 1 to 10, g represents an integer of 1 to 4, and r

15 represents an integer of 1 to 5.
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ORCH HC~O Sn-O1.NCH 1111 C HCIC1~-OR4RCO ..... (VI In the
formula (VIIl), R1 represents a C1-C 0 hydrocarbon .5 group and Re
represents a C1_-C3 hydrocarbon group. 31 Among the tin compounds
represented by the above general fotfhulas (VD-(VHD), dibutyltin
acetoacetonate (also called "dibutyltin acetylacetonate"), dibutyltin
diacetate, dibutylti%dipe%oate, gdibutyltin dioctoate, dibutyltin 5
bis(ethylmalate) and dioetyltin pis(ethyl malate) are preferred since these
compounds assure qo@ ad)z@ ivenzess to undercoated epoxy paint and
bring the usable tinfe for paintingdperation- to a syitable range.
Commercially-ayailable products canbe used as such tin 10 compounds
(ac2). For exar‘ﬁ&l:, %y@y‘bﬁ(%ﬁﬁioned "U-200" as dibutyltin
diacetate, "U-220/ nas dfutyltin acetoacetonate, "U-840" as dioctyltin
bis(ethyl malatg), et\cO(Nittbgiggi_%, Ltd.) Also, preparation can be
performed according to publicIkanowﬁ methods such as by diluting with a
solvent like 15 xylene, toluene &hd the like. These tirt t@mpounds (ac) are
used alone as "curing accelerator component (C )" if the curable
organopolysiloxane composition is a thkee-liquid type, or combined to the
main agent compongyit (A) apdior the ¢ Lnég[_%gent component (B) if it is

. 3 [ 4
R—3n—0—Si—0—5n—R

2l

|
H3C—~w—ﬁ—-o OrR® R
O ------ (IV)
i
r|%1 (!)R2 EE%? or® 0--C—Chy
E
Rl-?n~o‘{_?i_o—?n—o+?i—o—?n—r?1
HC—C—0 orR® R’ " or® R
O ------ (V)
In the formulas (II} - (V), R* represents a C1~Cq;

hydrocarbon group and R? represents a Ci-Cy hydrocarbon group.
In the formula (V}, n represents an integer of 1 oxr larger.

Amcng the tin compounds represented by the above genegal
formulas (I)-{V), a tin compoumd of which R* is butyl group and
R? is ethyl group in the general formula (I) is preferred since
the compound assures good adhesiveness to undercoated epoxy
paint and brinés the usable time for painting operation to a
suitable range.

Commercialiy-available products can be used as such tin

compounds (acl), for example, there may be mentioned "U-700",



20 a two-liquid type. In the curable organopolysiloxane composition of the
present invention, the ratio of tin contained in the tin compound (ac) with
respect to the total amount of the cc;néponents (al) and (a2) is preferably
0.001-2.0 % by weight, more preferably 32 0.01-1.0 % by weight when
considering the reaction time of the paint. Also, the ratio of tin contained

oo abave tin compound (ac) with respect to the total amount of

U—z%ﬂ}ffon%g%' (af)l?i‘a © 5'5f J(blsj?s'pre]fs“(ggr%llb&/'0.001-1.0 % by weight,

more preferably 0.01-0.5 % by Weiggr%vhen considering the reaction time .
of the’ p‘iiﬁt.ﬁ’_%lﬁa HRAopaIysiiokans: (dif e praseRtinveniicheg =5 ©F
liquid organopolysiloxane (dl) 10 may be additionally combined with the

the mFiragert cOmpBRERCHAY San@drtife cuniig Agent E6mpdnent'®). AfRent

. liquid organopolysiloxane (dI) is not combined, the adhesiveness ,

=0V faflédh the dhtifoimgEeating 3ifm forhedr By e ShtitBuling  paie L L owing
composition [i%a{?d an epoxy resin anticorrosive coating 15 film tends to

5 gengkgémé exRElst. OF the btner haRdsif &5F6h-Eactiveliguid compounds.

organopolysiloxane (dI1) is combined, the above-mentioned antifouling

The gg4ditig AFFRas eXEaIRRICantitadifng prépetties, arPialreabtiva ligufrect -
organopolysiloxane (d12) is combined, the above antifouling 20 coating
film tends to have q_>l<(gallent &Eﬁifoulil?g_lproperties and adhesiveness
between films. 3 3

n the formula (VI), R' represents a C;~C:y hydrocarbon

group.

10

In the formula (VII), R’ represents a Ci1-Cip hydrocarbon

3 5
group and R represents a C:;-Cs hydrocarbon group.

0
0 N i:i
g }?1 \O/ \ﬁ'H
Hﬁ/ ~o sn——0.___CH
c
1
HC 0] =4 (|
‘\ﬁ/"\g4 o
O »»»»»» (VEII)

In the formula (VIII), R' represents a C;~C;; hydrocarbon

15  group and R® represents a C.-Cs; hydrocarbon group.
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As the non-reactive liquid organopolysiloxane (dli) of the present
invention, it is preferred to use non-reactive silicone oils which do not
have reactivity with the organopolysiloxane 33 (al) represented by the
following general formula (3a) or co#rposition formula (3b) or do not have
self-condensing properties. These silicone oils can be used alone or in a
combination of twg or more. Such non-reactive liquid 5

orgaRopBlysiloxane (dify 8 ConSiSered to & B GtV i 16 filfiyan Jeneral
antifoulin%functional layer on the surface of the coating film obtained.
Forprst R197R13 (Ri3 Si0 ¢ SPGGIRT3 KASTORASLPFRES . (24 Gl Led
« .. the above general formula (3a), Ri3s may be identical 10 or different, and
dibgbrestntan al§fF Grous EyEGBER, aralkyl giobp forffudroalkyPgrsptate .
. each having 1-10 carbon atoms, and n represents an integer of 0 to 500.
d1bgytherthe SiliesRe 6t Fépresénted b thé above geherst formai@ay 1 tin
_has the number average molecular weight of usually 15 180-20,000,
bis pesterablyAl, 00616006 itk thebvischsity B tisially 26130, Cooenirg serred
. preferably 50-3,000 mPas at 25 C. The silicone oil represented by the
s1ngpolvEYeneralrfortnias (3@)TnERdes ofbrakaniple sdirrethylsilicomersipated
wherein R13s are all methyl groups, or phenyl methyl silicone oil wherein
epo2p thé ety sifleome off isspartialhy substitatedowitip phemying operation
Lo a suitable range.

Commercially-available products can be used as such tin
compeounds (ac2). For example, there may be mentioned "U-200"
as dibutyltin dizcetate, "U-220H" as dibutvltin acetoacetonate,
"U-840" as dioctyltin bis(ethyl malate}, etc. (Nitto Kasel Co.,
Ltd.) Alsoc, preparation can be performed according to
publicly-known methods such as by diluting with 2 solvent like
xylene, toluene and the like.

These tin compounds (ac) are used alone as "curing
accelerator component (C }" 1f the curable organcpolysiloxane
composition is a three-liquid type, or combined to the main agent
compenent {A) and/or the curing agent component (B) if it is
a two-liquid type.

In the curable ocrganopclysiloxane composition of the
present invention, the ratio of tin contained in the tin compeound

(ac) with respect to the total amount of the components {(al)

and (a2) is preferably 0.001-2.0 % by weight, more preferably
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groups. Especially methyl phenyl silicone oil is preferred. Such methyl
phenyl silicone oils include, specifically for 34 example,
commercially-available products such as "KF-54", "KF-56" and "KF-50" of
Shin-Etsu Chemicals Co., Ltd., "SH510" and "SH550" of Dow Corning
Toray Co. , Ltd. , "TSF431" and "TSF433" of Toshiba Silicone Co., Ltd.,
nd the like. 5 R14xSi (R1a-2)y(4-x-y)/2....... b) in the above | .
SREEE R H SRR SRR L e Wt cnts Rk ERS
. an alkyl group, aryl group, or aralkyl group, each having 1 10 carbon
pal%?dms, R' represents a C2-C10 divalent aliphatic hydrocarbon group
which may be 10 interrupted by an ether group, ester group or -NH-, Z .
repiEbEAs S FaBAOVATENt rotd GO e hrn it SROULE CaBosgipornd
roup, epoxy group, or a polyethylene glycol group or polypropylene
<acg|ve§@raﬁﬁ%?%i£ﬁ teftfiinal vidy B BIGEk& vﬁﬁ?‘é’ﬁ%ﬁ&fﬁro&?& ‘or déyt! -
group, each having 1-6 carbon atoms. Further, x and y 15 satisfy the m
réftionSRipRT B6°E %23/99 - 6.92 <y L4® did 0F DR E R Bt Fifet Y
silicone oil represented by the above composition formula (3b) has the
0 0 hutbertaverdgdmbleciidiweight it wstany 286-3(2666 ipreférabfy o the
~1,000-20,000, and has the 20 viscosity of usually 20-30,000 mPams,
palpteferably 50-3,000 mPas at 25 C. Preferred silicone oil represented by
the above composition formula (3

and

b) is, for example, one in which P'4 is
methyEgratp S HePRPgioti. RI%BN8 méthylene group, ethylene

In the present invention, a liguidorganopolysiloxane (dl)
may be additicnally combined with the main agent component (A)
and/or the curing agent component (B). If the liguid
organcpoiysiloxane (dl) is not combined, the adhesiveness
between the antifouling coating film formed by the antifouling
paint composition [11] and an epoxy resin anticorrogive coating
film tends to become excellent. Onn the other hand, 1if a
non-reactive liquid organopolysiloxane {dl1l) is combined, the
above-mentioned antifoulirg coating film has eaexcellent
antifouling properties, and if a reactive liguid
organopolysiloxane (dl2Z) 1s combined, the above antifouling
coating film tends to have excellent antifouling properties and
adhesiveness between films.

As the non-reactive liguid organopolvsiloxane (d11) of the

present invention, it is preferred to use non-reactive silicone

oils which do not have reactivity with the organcpolysiloxans
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35 group or propylene group. Further, in the case where Z is a
polyethylene glycol group or polypropylene glycol group of which terminal
may be blocked with an alkyl group or acyl group, each having 1-6 carbon
atoms, this alkyl group includes meﬂ?@l group, 5 ethyl group, propyl group,
butyl group and the like, and this acyl group includes ketoxime group,
acetyl group, propionyl group and.the like, and the numper of oxyethylene
(2L SR P BRE urbas B ope Rt Gt & (TERTERY 1650718 siidhne °=
oil represented by the above composition 10 formula (3b) includes ,
comRgR LAy, foP ERdhple, "EF8417 of DoW Eomnity Forayfeo i densing
"1S14700" and "IS14701" of Toshiba, Silicone Co., Ltd., "FZ3712" and
PromRELIAP of NiPFOIT Utiicar Cofiparty Binfitdd anfdl the fike &S th¢ sificone” 2
oil in which the polar group Z is amino group. Examples of the silicone oil
COMGR 35 HfiEh te polaf grodp Z <¢arboxyl groGp indlide ERASLAH® of - Lauid
Toshiba Silicone Co., Ltd., "SF8418" of Dow Corning Toray Co., Ltd.,
orgapRpa7y7térNippen Unical CompaRy Eirfféand-the Aike sFdriérive in
examples of the silicone oil in which the polar group is epoxy group
formeigdensEsaifosiDow Corriiig Poray CoY 2D 1. tie1 42303 pf of the
Toshiba Silicone Co., Ltd., "L-93" and "T-29" of Nippon Unicar Company
coatimiied ahd the tiké rBxamples of the silicone oil in which the polar group
Z is alkyl group or acyl group include "I1SI4460", "IS14445" and "IS1444.6"
of Toshiba Silicame Co., Lids, "SH3746% "SH8400", "SH3749" and
"SH3700" 3613 Dow r#fng Toray iIico%e Co., Ltd., "KF6009" of
SNWEBUR—GF{%fﬁL&—O ?PR
3 13

|
' é ng® (3a)

In The above general formula (3a), R*s may be ildentical
or different, and represent an alkyl group, aryl group, aralkyl
group, or fluorcalkyl group, each having 1-10 carbon atons, and
n represents an integer of 0 to 500.

Further, the silicone 0il represented by the above general
formula (3a) has the number average molecular weight of usually
180-20,000, preferably 1,000-10,000, and the wviscosity of
usually 20-30,000 mPaes, preferably 50-3,000 mPas.s at 25 °C.

The silicone oll represented by the above general formula
(3a) includes, for example, dimethyl silicone oil wherein R*s
are all methyl groups, ¢r phenvl methyl silicone oil wherein
the dimethyl silicone oil is partially substituted with phenyl
groups. Especially methyl phenyl silicone c¢il is preferred.

Suchmethyl phenyl silicone oils include, specifically for
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Chemicals Co., Ltd., and the like. On the other hand, as the reactive liquid
organopolysiloxane (dI2) in the present invention, for example, 5 a
silicone oil which has at least one group represented by the following
general formula (3c) can be used preferably. SiIR40SiIR5bY(3-b) ..." (3¢) In
the above formula (3c), R4 represents an unsubstituted or substituted

exarg\{laé(?nt Eﬁ%ﬁ%’& thon, group. or dvalent Jg%shu ofarban, groug which may, .

ntain ether linkage, represents an stituted or substitute

" KF—“%%%""A%”W%M ogarhon goup, EYt%?Praﬁ?aE‘J:? &5 %%”.SaﬂB{C‘fI eaCckNg; 51 on

group and b représents 0, 1, or he above-mentioned’condensation

anct 1PEGHYE 0TOUDJS preferably atloast one kind of candensalion [eative: , ;3v

group15 sélected from the gromﬁﬁ31 onsisting of Hydroxyl group, oxime

roup, aminag group, acetyloxy group and a', koxy.group. Such reactive
of iaﬁ?al(}%%a%%%pglf/gﬁ%xa%%'(dl f%{ah b%nf)éjr(;%p%?e(y} tl)%?h'e reaction of a
silicone oil represented, for; example, by H3C-"Sin3i%- -SiR40H (wherein
a

"""" | group, or

R is independently &R 207 alkyt Gioupzaryfgroup, a
halogenated alkyl group, R4 is the same as in the above formula (3c))
andah bhGardSidte represshted BY SIREBYV(E b.|(Whereill RS SHAY 378 ©5
the same as in the above formula (3c), b_is 0, 1, 2 or 3). The liquid

hyd%ﬂ&iﬁbp%ﬁ%moxéﬁéeaﬂﬁﬁ?ﬁé?ﬁé%eﬁ%3?1%VénﬁHﬁ%@iseﬁ%%}cdﬁﬂﬁHﬁm;Or
with the main agent companent_(A) and/or the curing agent component

ara{lyih e tave 6F ConmGining2ne abdvesddiporéitian with thefmaments a
agent component

Cy;~Cig divalent aliphatic hydrocarbon group which may be

interrupted by an ether group, ester group or ~NH-, Z represents
a monovalent polar group such as amino group,.carboxyl group,
epoXy group, or a polyethvlene glvcel group or polyprepylens
glycol group of which terminal may be blocked with an alkyl group
or acyl group, sach having 1-6 carbon atoms. Further, x and vy
satisfy the relationships: 0.01 = x< 3.98, 0.02 £y <4, and 0.02
< xty <4,

Further, the silicone o0il represented by the above
compositionformula(Bb)hasthermmberaveragenmlecularweight
of usually 250-30,000, preferably 1,000-20,000, and has the
viscosiﬁy of usuatly 20-30C, 000 mPa.s, preferably 50-3,000 mPa.s
at 25 °C.

Preferred silicone o©i1l represented by the above
composition formula (3b) is, for example, one in which R' is

methyl group or phenyl group, R is methylene group, ethylene
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(A), the ratio of the component (dl) with respect to the total 5 amount of
the components (al) and (a2) contained in the main agent component (A),
[(dD/(al)+(a2)}], is preferably 0. 01-15 % by weight, more preferably 1-10
% by weight to obtain sufficient film3sttrength and to form a good
antifouling functional layer. Further, in the case of combining the above

t (dI) with 10 the curi t t (B),, the ratio of the,
370 G mbonGhe i) th FESpaBr o (e caBancHt (SLycorahel i e - = 2

curing agent component (B), [(dD)/(b)I, is prqferablg/ 0.01-500 % by

POLV{EigHt: THorE bréterably 56 5098 byRbeight wherdisideRing the" = *"*<"

viscosity for handling the paint and the like. 15 Silane coupling agent In
Lerfid plediit ikGehtion the Main"agenfcdmponeRtiAS aftifsr tie Eititig &40

agent component (B) may contain additionally a silane coupling agent. It
havidifossiblEts Improvetiie Adnesiekddsds antepaky HekhT dticorrosie 0

coating film by 20 combining the silane coupling agent with the curable
e thpig &GPy siloXaRE CoripbsriorElthe Sreseht MUVENGORT Wiidh tigic this

commercial products described above are used as the organopolysiloxane
acy{alprashadd Esuping agent HidiFbe & eadyEothbined WitFsudhr opiony L

commercial products. However, if not 38 combined, alternatively it may
grope eambinedlwits therrain agerconporert (AN 2haror the eding ageaene

component (B) before packing a two liquid-type or three liquid-type
uniguesble crgarspdlysiloxant compositicrt HRublicy=kAewn silane

coupling agents can be selected

The silicone oil represented by the above composition

formula (3b) includes specifically, for example, "SFE417" of
Dow Corning Toray Co. Ltd., "ISI4700"™ and "ISI4701" of Toshiba
Silicone Co., Ltd., "FZ3712" and "A¥L-40" of Nippon Unicar
Company Limited and the like as the silicone olil in which the
polar group %4 is aminc group. Examples of the silicone oil in
which the polar group 72 is carboxyl group inciude "XI42-411"
of Toshiba Silicone Co., Ltd., "SF8418" of Dow Corning Toray
Co., Ltd., "F¥XZ4707" of Nippon Unicayr Company Limited and the
like. Further, examples of the silicone ¢il in which the polar
group is epoxy group include "3FE411" of Dow Corning Toray Co.,
Ltd., "XI42-301" of Toshiba Silicone Co., Ltd., "L-93" and "T-28"
of Nippon Unicar Company Limited and the 1ike. Examples of the
silicone oil in which the polar group Z is alkyl group or acyl
grour include "ISTI4460", "ISI4445" and "I18I444¢6" of Teshiba

Silicone Co., Ltd., "SH3746"™, "SHE40C", "SH3749" and "SH3T700"
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suitably for use depending on the painting target of the curable
organopolysiloxane composition, and examples in the case of targeting
an epoxy resin anticorrosive coatingglg'lm include preferably
3-glycidoxypropylmethyldimethoxysilane, 10 vinyltrimethoxysilane,
vinyltriethoxysilane, 3-mercaptopropyltrimethoxysilane,
N-phenylpropylirimethoxysilane, N-phenylpropyltyi lan the....
o T e B SF SOt L el aiing Sosnt it 15 tha g
Ched gg&gorggone LC%A) : th% éat%%\évith {%§f_ﬁect to the total amount of the
components’ (aI)Eand (af) confained ' the main agent component (A) is
preferably from 0.01 to 1 % hy weight, more preferably 0.1-0.6 % by
weight. Fuf er, in%lé%lése 0 aL(rzlcg)‘irhbinir‘%‘g}sthe g‘i%a%e cgfﬁﬁglavgeent V\}I
the curing agent 20 c;m%%nent (B)., the ratio wijth respect to the .
OT I XBRIPINE f?bcff(ac%%t fhed in'the Ering Byent component (B) i§ préferably </
0.01-50 % by weight, more preferably 0.1-30 % by weight. Color pigment
a Y437 PRE aih dderit omporent () OF thE préSeHtinvéntion may 39 ~7 ©7°
contain a color pigment (a3) if necessary. For these color pigments (a3),
£olaHots pBidy-khohm dtgafic atf inbrgarie pigimentsmay betused
alone or in a combination of two or more, and further, various coloring
agents such as a dyeThaybe- B chritained. The dbéve-mentioned organic

color pigments include carbon black, naphthol red, phthalocyanine blue
andﬁﬁéﬂké%ﬂ@g? formula (3c), R° represents an unsubstituted

frouid

or substituted divalent Thydrocarboen group or divalent
hydrocarbon group which may contain ether linkage, R® represents
an unsubstituted or substituted moncvalent hydrocarbon group,
Y represents a condensation reactive group and b represents 0,
1, or 2. The above-mentioned condensation reactive group 1s
preferably at least one kind of condensation reactive group
selected fromthe group consisting of hydroxyl group, oxime group,
amine group, acetyloxy group and alkoxy group.

Such reactive liquid organopolysiloxane (dl2) can be
prepared by the reaction of a silicone oil represented, for
example, by HiC~[S1R;-0-]1,-SiR'0OH {wherein R is independently an
alkyl group, aryl group, aralkyl group, or halogenated alkyl
group, R*' is the same as in the above formula (3c¢)) and an
organcsilane represented by SiR%pY (4-p; (wherein R® and Y are the
same as in the above formula (3¢}, b is 0, 1, 2 or 3}.

The liguid crganopolysileoxane (dl) 1in the present
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the above-mentioned inorganic color pigments include iron oxide red, iron
oxide black, titanium white, halite powder, talc, chalk, 10 iron oxide yellow,
cobalt blue and the like. Among them, titanium white, iron oxide black,
carbon black, iron oxide red and co%glt blue can be preferably used in the
present invention. The ratio of the above color pigment (a3) with respect

P (¢ the total amount of components (al) and (a2) contained in the 15 main

£ bR BormponEt LAY (B3 A A2 16 prefarably 0’0 E36'95 by WEigHE™ "
more preferably 0.1-20 % by weight. Solvent (a4) The main agent .

(A) cgﬁ%gﬁﬁntt(ﬂﬁ of the pres@fiRVertiohiARST Ttontdin a sofvent (44) f@se of
necessary. The solvent (a4) includes 20 publicly-known solvents such as

COTBHBRALE SORERCEfomatie SoRiht Kétbrie- SSVERE B&mbF v, etfigtonent
solvent, alcohol solvent and the like. The above-mentioned aromatic

(2) solvent FRERYIERS IO Sk arPROSGRhe  folleid ARITREMRE CtHekétoRet otal
solvent includes, for example, MIRK, cyclohexanone and the like, 40 the

amo gferSbVeit s 36 éxarfiple, BtopyldReglgesthorensethleticr, main
propyleneglycolmonomethyletheracetate (PGMAC) and the like, and the

2geRlc6RBIOREHE intiudds dor éxdmplet isoprdpyl alesHot 5 anl treikel —15 %
These solvents can be combined in appropriate quantities to make the

by WadcHshy Sthe RO paint compositioitforfied praférable forf ficient
painting operation. For example, the ratio with respect to the total amount

fil@f@ﬁ;@@@b@mﬂwgpﬂ)ﬁpgqagﬁyxxiantifouling functional layer.

Further, in the case of combining the above component {dl} with
the curing agent component (B), the ratioc of the component (dl)
with respect to the component {(bl) contained in the curing agent
component (B), [(dl)/(bl}], is preferably 0.01-500 % by weight,
more preferably 50~350 % by weight when considering the viscosity
for handling the paint and the like.

Silane coupling agent

In the present invention, the main agent component (A)
and/or the curing agent component (B) may contain additionally
a silane coupling agent. It is possible to improve the
adhesiveness to an epoxy resin anticorrosive ceoating film by
combining the silane coupling agent with the curable
organopolysiloxane composition of the present invention.

When the commercial products described above are used as
the organopeclysiloxzane (al), a silane coupling agent may be

already combined with such commercial products. However, if not
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10 [(a4)A(al)+(a2)}], is preferably 0-50 % by weight, more preferably 0-30
% by weight. Further, such solvent may be combined with the curing
agent component (B) or the cure-accelerator agent (C) in appropriate
quantities. Antifouling paint compos?tﬁ)n [ii] 15 The organopolysiloxane
antifouling paint composition [ii] of the present invention contains a

curable organopolysiloxane, composition comprising at 'east the |
oML oTR B GG EpbRehts "ANAR AUURIOH Gy Cortai 7 RECHBARRT
publicly-known addijtives in appropriate quantities, such as an agent,
COMRARIER 20 ifiparts thixtiropitpropenties, &P otganicBeRydrating agetitt 0
(stabilizer), an anti-sagging agent/antisettling agent (thickener), other
PackyifingFHImHerming-GompordRE a fiRgicidd: S&n ahtifithar hyBft, aptrable
anti-aging agent, an antioxidant, an antistatic agent, a flame retardant, a
CrIRETA YA cORAGEISTRMASTBVIng Abent and the like. Such optional
components contained in the antifouling paint composition [ii] may be ‘
combiféd i davanta witht H@ﬁaW%@%ﬁ@@on@ﬁ%ﬁ (AFthel@rifglected
agent component (B) , or the 5 cure-accelerator component (C) in
suligpptophate gaantfies bt gorotipfhair tie éffiect oo prasdite curable

invention, in more than one liquid of a two-liquid type or three-liquid type
orgamaichy e abeve-nesitiohned birganopokilexaoeGrapasitichis packedot

The antifouling paint composition [ii] of the present 10 invention is
tarepbtdined by nixing yfor example; atcording tor eonveritional inkthods;the:de

contents of the pack of a two-liquid
preferably 3-glycidoxypropyimethylidimethoxysilane,
vinyltrimethoxysilane, vinyltriethexysilanse,
3~mercaptopropyltrimethoxysilane,
N-phenvlpropyltrimethoxysilane,
N-phenyipropyltriethoxysilane and the like.

In the case of combining such silane coupling agent with
the main agent component {A), the ratiowith respect to the total
amount of the components {al) and {(a2) contained in the main
agent component (A) is preferably from 0.01 to 1 % by weight,
more preferably 0.1-0.6 % by weight. Further, in the case of
combining the silane coupling agent with the curing agent
component (B), the ratio with respect to the component (bl)
contained in the curing agent compcnent (B) 1s preferably

0.01-50 % by weight, more preferably 0.1-30 % by weight.

Color pigment (a3)

The main agent compenent (A) of the present invention may
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type or three-liquid type which are the components constituting the
antifouling paint composition [ii], and if necessary, adding optional
components sequentially or simultaneously. 15 Epoxy resin anticorrosive
paint composition [i] The preferable %%oxy resin anticorrosive coating film
[I] of the present invention is formed usually on the surface of a base
material by curing an epoxy resin anticorrosive paint composition [%WhiCh

contnihitts A6RE 4 GO el (o) PR & rive-batehl chRG BgBRLOT

. _for epoxy resin (e2) This antifouling paint composition [i] may contain.a -~ -~
Plg%%ﬁy%ig)(ﬁ
~ (el) The epoxy resin (el) contained,in the above-mentioned 42 antifouling

P13t Sofgosifion fif IS 1o exantblECBisphighorepsxy Fédinor more,
glycidylester epoxy resin, glycidylamine epoxy resin, phenol novolac

and g hagy-retin, crésot Bpexyresit: dithet aRidRodified efdxydesin Calphsticoe
epoxy resin, 5 alicyclic epoxy resin, epoxidized oil epoxy resin and the

contiRe NESpecially, bisphenol epoxy resins such as bisphenol A-type and
F-type are preferable for excellent adhesiveness to the base material of
the BRECOPRSREEIHINGTMG forffedlandoantichiresive propeftiesihareshon
These epoxy resins can be i0 used alone or in a combination of two or

b1 aprorel Soich epbxy tdsinehlis desirablycontainéd anthe ratiol bkasualy so,
10-60 % by weight, preferably 20-50 % by weight in the anticorrosive

the pdintveompodition fiflcontaigiaylacsolvent pignents include iron oxide

red, ironozide black, titaniumwhite, balite powder, talc, chalk,
iron oxide vellow, cobalt blue and the like. Among them,
titanium white, iron oxide black, carbon black, iron oxide red
and cobalt blue can be preferably used in the present invention.
The ratio of the above color pigment (a3) with respect to
the tTotal amount of components (al) and (a2) contained in the
main agent component (&), [(&3)/{(al)+(a2}}], is preferably
0.01-30 % by weight, more preferably (0.1-20 % by weight.

Solvent (a4)

The main agent component (A) of the present invention may
contain a solvent (a4) if necessary. The solvent (a4) includes
publicly-known solvents such as aliphatic solvent, aromatic
solvent, ketone solvent, ester solvent, ether solvent, alcchol
solvent and the like. The above-mentioned aromatic solvent
includes, for example, xylene, toluene and the like, the ketone

solvent includes, for example, MIBK, cyclohexancone and the 1ike,

Ent (63) “aft At 2AgYirig et (2) iPRECEssary? Epoxy P6dAT ¢ o
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and the like, and at the ratio of usually 10-70 % by weight, 15 preferably
10-60 % by weight with respect to 100 % by weight of the solid content of
the anticorrosive paint composition [i] in order to obtain excellent
“anticorrosive properties of the coatihg film. Commercially-available
products can be used as such epoxy 20 resin (el). There may be cited, for

: -example, bisphenol epoxy resins such as "Epikote 828", "Epikote 834",
the p o KRFIB0T" e ROITboA" Epid HO5 mEpikotd Aboapr, EINES"

4007P", etc. of Japan Epoxy Resins Co., Ltd. 43 Amine-based curing .
P ORYCRE o epoxy FESRTE 2 KS $ié Gmine-based curing agent (e2) for epoxy
resin_contained in the above-mentioned anticorrosive paint composition
OO Y67 ERaiplel FROST MEHIGIF AR fomed S5y Marigh The L2ke.
condensation reaction of phenols, formalin and amine compounds, and/or
and HivhatCpbyained €an be tsed SHowever *R I preferBaRb W nFify P
polyamideamine which is formed by condensation of a dimer acid and a
and ppRantihéSand has reactive primary and secondary amino groups in the
molecule for ease of 10 handling of paint and enabling preferable usable
time Féiffe ?d‘rlﬁﬁi‘ﬁﬁﬁgc@ﬁér}aﬁoﬁ?ﬁgéﬂ%réﬂcéWWéﬁd@H%@ﬁ%éies
an amine-based curing agent (e2) for epoxy resin in such an amount that
to mpke fdmber Dt afing Grovpeot e Aniide haserielringapent (erisormed
becomes the same (chemical equivalence) as the number of epoxy
pre§eogpslef e epoxy: Fasia (e)Hewevey; in iecpeeseiitle, the ratio with

respact to the total amount of the components (al) and (a2},
lad)/{{al)y+(a2)}], is preferably 0-50 % by welght, more
preferably 0-30 % by weight. Further, such sclvent may be
combined with the curing agent component (B) or the
cure-accelerator agent (C) in appropriate guantities.

Antifouling paint composition [ii]

The organopoelysiloxane antifouling paint composition [ii]
of the present invention contains a2 curable ¢crgancpelysiloxane
composition comprising at least the above-mentioned components,
and in addition may contain, 1if necessary, publicly-known
additives in appropriate guantities, such as an agent which
imparts thixotropic properties, an incrganic dehydrating agent
(stabilizery, an anti-sagging agent/antisettling agent
(thickener), other coating film-forming component, a fungicide,
an antifungal agent, an anti~aging agent, an antioxidant, an

antistatic agent, a flame retardant, a thermal
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invention, the curing agentmay be used in such an amount resulting in
0.35-0.9 equivalence, preferably 0.4-0.8 equivalence of amino group with
respectto 1 equivalence of epoxy 20 group. Further, the amine-based
curing agent (€2) can be used, at the'ratio of, for example, 10-80 parts by
- weight, preferably 20-70 parts by weight with respect to 100 parts by

Gesd ag such |ﬂeab% curing agen - for epoxy resin, and
therg m%\y be mentﬁ)ned for exam le, "Raccamlgg TD966" (Dainippon
Ink an icals’ nco?B‘gr%fee@t 'Suﬁﬁﬁc?el@@ 80" @fnvﬁ%%heﬁﬁ&éﬂqg
Co., Ltd. etc 5 Body pigment (e %OL) The body plgmenadgeB) which can be

P21 AbntshE ?’r%trfeo%bbvé Hioned afticatfodive painttenipdsition it® ™20
includes, for example, publicly-known materials such as talc, silica, mica,

agehiay CRHIRRMY Barbohate, kAGIIr: HimhaAwAie, WIIERCAIBEH, 10°alunfifurh?®
hydroxide, magnesmm carbonate, barium carbonate, barium sulfate,

Curﬂtaﬁﬁftﬁﬁ&ﬁd@ %%ﬁ%?&&@aﬁ&{héﬂkép%‘b@éﬁaﬂf/eta‘iﬁél%?mhes that
sulfate, mica, titanium dioxide, and carbon black are preferably used in

do jRé pﬁ’@@éﬁﬁn?@ﬁtléﬁf?‘ﬁ*és%fbéé‘}?p@?ﬁéﬁt%%éﬁ)mjéﬁlaloh% 8RS than
combination thereof. 15 The body pigment (e3) may be contained, for

one exaffiplé! if thé ratie of 5480 9 byRfeight WithTespect o qo@&%%yiwe'rg*hi ch
of the solid content of the anticorrosive paint composition [i]. Anti-sagging

the gglefitegyentioned organopolysiloxane composition is packed.

' -Congle ight of the Zgfpoxjy resm Comdn%mal% vailable products can be

The antifouling paint compositicn [11] of the present
invention 1is obtained by mixing, for example, according to
conventional methods, the contents of the pack of a two-liguid
type or three-liquid type which are the components constituting
the antifouling paint composition {ii], and if necessary, adding
optional components sequentially or simultaneously.

Epoxy resin anticorrosive palnt compesition [i]

The preferable epoxy resin anticorresive coating film [I]
of the present invention is formed usually on the surface of
a base material by curing an epoxy resin anticorrosive paint
composition [1] which contains at least an epoxy resin {el) and
an amine-based curing agent for epoxy resin (eZ). This
antifouling paint composition [i] may contain a body pigment
(e3), an anti-sagging agent (ed) if necessary.

Epoxy resin {(el)

The epoxy resin (el) contained in the above~mentioned
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The anti-sagging agent (e4) contained in the 20 above-mentioned
anticorrosive paint composition [i] includes publicly-known materials, for
example, organic clay wax such as gmine salt, stearate, lecithinate,
alkylsulfonate of Al, Ca and Zn, polyéthylene wax; amide wax, - :

hydrogenated castor oil wax, polyamide wax, a mixture of hydrogenated

castor oil wax 45_and polyamide. wax, synthetic particulate silica,
= Bolyetnylene. oile wax and the He. OF tese, polyamide wax1s =%+

yet € wax these, polyamide wax’is

. .preferably used in the present invention. This anti-sagging agent.(e4) can
o1 oo for SR lE. T AT 00,1 0 by dg Lo Tt e

epoi, 100266y weldht of the anticarrosive paint composilion i, Each of the. .
Poy oVe%orﬁpcﬁlent‘s cafl Dé combined With the epoxy “réesin palﬁt Y oresthy

41 composjtionILi c&ord{i&‘ng to conventional meth%ds at the ratio as ,
lm%scﬁﬁég apove’ Lﬁﬁ]g p?éjpoa}%ftiorlf of the 10% ﬁ?ﬁb%ﬁ?o%, b?pl%hjg, for=+1
L example, commercially-available materials. Further, in addition to the

2> 1 3Bbve ComsHentsS Bpticiat toftmonants such &% SoRehteafiquit? 14xe-

hydrocarbon resin, a surfactant, an anticorrosive pigment and the like

ESPicT are (SetPCaP epdRg Fesieamtitdrrokive TdatingHhay be- d8Ged™c

15 in appropriate quantities if necessary. Such epoxy resin paint )
£ - T ¢BMmpositionhag afdo-be providettas atho-IRflic fpescsiiposifioy e base
comprising a main agent component containing an epoxy resin (el) and a
mat%’&ﬁiﬁé ag@ﬁt c&‘ﬂ%onéﬁttéé?ﬂéiﬁﬁ@léiﬁanﬁﬁ@%é%d céﬁillr@‘ agfé?ﬁ”r(@%. Pl
Antifouling coating film and antifouling composite ‘
anticorrosive properties thereof. These spoxy resins can be

used alone or in a combination of two or more.

Such epoxy resin (el} is desirably contained at the ratio
of usually 10-60 % by weight, preferably 20-50 % by weight in
the anticorrosive paint composition [1] containing a solvent
and the like, and at the ratio of usually 10-70 % by weight,
preferably 10-60 % by welght with respect to 100 % by weight
of the solid content of the anticorrosive paint composition [1]
in order to cbtain excellent anticorrosive properties of the
coating film.

Commercially-available products can be used as such epoxy
resin {el). There may be cited, for example, bispnhencl epoxy
resing such as "Epikote 828", "Eplikote 834", "Epikote 10017,
"Epikote 1004"™, "Epikote 807", "Epikote 4004P", "Epikote 4007P",

etc., of Japan Epoxy Resins Co., Ltd.
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coating film The-method for forming antifouling coating film and
antifouling composite coating film The antifouling composite coating film of
the present 46 invention is obtained by forming an epoxy resin
anticorrosive coating film [I] on-the &drface of a base material, followed
by painting an antifouling paint composition [ii] on the coating film, thus
yielin an antifoyling coating film [I1]. 5 The epoxy resin an icgrrosive
| MR EN L I ASE Bt ARSI GG FHEH] of the
present invention is formed by stirring and mixing components )
cor&fitufing theadtvemeRtiordd epdky 188H paikt compoSitish [y £e5in
according to conventional methods, then painting or 10 impregnating the
CONTRiIXETE on the suffhte ofthE BASETERAS JolloWel 15 curitiy f6F abdt 11t
0.5 to about 3 days in the atmosphere. The film thickness of the ]
COMBRticortosive toating filnF fifaRer cufifg may-Be BRfrolfdd a8cdramgitar™ed
applications and the like. The film having excellent anticorrosive !
oy Msdpeftieseart BB AB OTAIRES Tor XafplE Y Baimting oFifpraghatimyt ne
the epoxy resin paint composition [i] once or more than once at a
Comgiigkiess DR 0I5G grnpainting Tellowed By Tufing tosieldate fillovwever,
thickness of 200-5000 m. This epoxy resin anticorrosive coating film [I]
it hagpofewetentadiesiveness to a uskynatetiatBves whertthe materaed
is FRE, steel, wood, aluminum alloy and the like. Especially, steelis
by qereferabletasthe base mdteriatbeécansecoptheyamine, and has reactive

primary and secondary amino groups in the molecule for ease of
handling of paint and enabling preferable usable time range for
painting operation.

It is theoretically recommended to use an amine-based

curing agent {e2) for epoxy resin in such an amount that the

20

becomes the same {(chemical equivalence} as the number of epoxy
groups of the epoxy resin (el). However, 1in tThe present
invention, the curing agent may be used in such an amount
resulting in 0.35-0.92 eqguivalence, preferably 0.4-0.8
equivalence of amino group with respect to 1 equivalence of epoxy
group. Further, the amine-based curing agent (e2) can be used,
at the ratio ¢f, for example, 10-80 parts by welght, preferably
20-70 parts by weight with respect to 100 parts by weight of
the epoxy resin (el).

Commercially-available products can be used as such



adhesiveness. Further, the above base material may be treated by
~ publicly-known surface treatment like sand blasting in order 47 to improve
- adhesiveness to the anticorrosive coating film [I] On the other hand, the
above antifouling coating film [l1] is %flso formed by stirring and mixing the
above-mentioned antifouling paint composition [ii] according to
conventional 5 methods and painting the mixture on the surfac the
ARG GEVE Chattig AR, féﬁogxﬁv %% CURRG Yor abaut’ ofi‘;“t%e ut3 Y
days in the air_either by leaving or by forced v t|| tion under heatin
be mﬁﬁéﬁﬁﬁlﬁﬂckﬁ%‘s %??ﬁ@la%foﬁﬁr?gcégdtﬂ?gﬂ ﬁaf ity Ry 204
controlled 10 according tg applications and the like. The film having
Chergdcatte &ﬁ‘tﬁBEWBﬁ%%%hes AN udbesivettéstto theepoxy fdshrat <o
anticorrosive coating film [l] is obtained, for example, by painting or
lrhpréiﬁ%tmg the antifouling paint composition [ii] once or more than once
ata thlckness of 30-150 m/paint, 15 followed by curing to yield the film
: ; ¥ \¢5/ Further, the anticorrosive coating film [I] on
which the antlfoullng coating film [lI] is formed may be cured completely,
howeVer, it alse isBssible to5paint'the ahtifeaihgraint Eompasitiontfii] the
on the anticorrosive coating film during the 20 state of semi-dry to touch to
abofermi e ARtife aliRg ety fild \[H] oriimproving avhesivenbss anwthedes,
like. The antifouling coating film [ll] of the present invention is preferably
for gsedinithe antifodkng compositesdoating fin® whichss-ebtained byca, mica,
laminating the antifouling coating film
clay, calcium carbonate, kaolin, alumina white, white carbon,

Ltd

10 aluminum hydroxide, magnesium carbonate, barium carbonate,
barium sulfate, titanium dioxide, carbon black and the like.
Especially, talc, kbarium sulfate, mica, titanium dioxide, and
carbon black are preferabkly used in the present invention.
These body pigments may be used alone or in a combination theresof.

15  The body pigment (e3) may be contained, for example, in the ratioc
of 5~80 % by welight with respect To 100 % by weight of The solid
content of the anticerrosive paint composition [i].

Anti-saggilng agent (e4)

The anti=-sagging agent {ed) contained in the

20 above-mentioned anticorrosive paint composition [i] includes
publicly-known materials, for example, organic clay wax such

as amine salt, stearate, lecithinate, alkylsulfonate of Al, Ca

and Zn, polyethylene wax, amide wax, hydrogenated castor oil

wax, polvamide wax, a mixture of hydrogenated castor oll wax
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48 [ll] directly on the surface of the epoxy resin anticorrosive coating film
[1] (that is, without intervening of coating films of other intermediate
layers) . However, the antifouling paint composition [ii] of the present
invention can be also used to 5 pairﬁ%irrect;ly-,on the surface of the above
base material and form the antifouling coating film [ll] which is in direct
contact with the base material. Utilization of the antifouling coating film
and it aRtirolity O Gr‘télc%éi%tfﬁﬁ“foa?ﬁe%fr&i%&ﬁihgpé’éa}f%bhr%ene
. or antifouling composite coating film formed according to the .
OXl%%o%%%ﬂgoﬁBE méthdds Can BT med ony e Stirfaide‘of FaRois Bage Ly
materials, for example, underwater structures such as water feed/exhaust
U Ports “OFathERRAIMGEIEER poRRr platt: fiME fdr preventitydidbe 15¢) can
diffusion in various maritime civil engineering works such as coastal
be FHads UersetuntefMpoft-facfities canalsiand channel’, 6r SHipgetaht
fishery materials, etc. (for example, ropes, fishnets, fishing gears, floats
WitBndbeie§sy: 1158 possiblé t@lbwet 1R sufacefée émdrgyof e PP paint
surface of a base material, by forming the above-mentioned antifouling
compgatifig filim of antifouling composite coating film on the surface of the
base material. Such coating film having low surface free energy is
resiStamt tofaithchiiyrofcagoate rganisms suely aslvives barhatlé grasmry
laver, serpula, oyster, 49 bugula neritina and the like. Even if such
resaguaticiorganismesition [i] according to conventional methods

at the ratio as described above during preparation of the
composition, by using, for example, commercially-available
materials. Further, in addition to the above components,

optional components such as a selvent, a liguid hydrocarbon resin,
a surfactant, an anticorrosive pigment and the like which are
used in an epoxy resin anticorresive coating film may be added
in appropriate quantities if necessary. Such epoxy resin paint
compositionmay also be provided as a two-liguid type composition
comprising a main agent component containing an epoxy resin {el)

and a curing agent component contalining an amine-based curing
agent (eZ).

Antifouling coating film and antifouling compogite

coating film

The method for forming antifouling coating film and

antifouling composite ceoating film

The antifcouling composite coating film of the present
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adhere to the surface of the coating film, these are removed easily by the
stream resistance of sea water or fresh water, thus the antifouling
properties are effective continuously for 5 a long time. Therefore, such
antifouling method is effective to thé base material of which surface
contacts continuously or intermittently with sea water or fresh water,
especially underwater structures, ship shell plates, fish nets, and fishing

0 GRarTFrth &t TaH fhlafiain thE Hictioh GRFREe T unbEvatér ™ =51 Ve
structures for a long time or to prevent blocking of fishnet meshes,
CoaBEXIMPLES Heleitafter thd prdsirit imferfioR 3l bédesttibed f&1loved
__further in detail by Examples and Comparative examples. (Preparation of
by QheturaBe BrganogolysiibRane® ARkifGaiH Faint-6mpbsition) Ahe coating
. three-liquid type curable organopolysiloxane composition listed in Table 1
I'ilBemphising’a Pidin Agehtcarponsht: 20JAY Calctifitig ageht €dmbonent
(B) , and a cure-accelerator agent component (C) was prepared. 12 kinds
of clife:aceslerator (G wiste prepared biEusing irkinds optinl] which is
compounds, respectively. Subsequently, antifouling paint compositions
the cbaresporiditifto eath 6 Examples 2 idrand-Comphakatlvecdxdmplessosent
1-8 were prepared by mixing 77 parts by weight of the main agent
inveomponent (A), 18 paets bybweight of thenguring agemt cohmgonertr(B)nents
and 5 parts by weight of the cure-accelerator agent component (C)
conthoroughlyusing aimixer-umtih& homogepeoys resin paint composition
[i] according to conventional methods, then painting or
impregnating the mixture on the surface of the base material,
followed by curing for about 0.5 to about 3 days in the atmosphere.
The film thickness of the anticorrosive coating film [I] after
curing may be controlled according to applications and the like.
The film having excellent anticorrosive properties can be
obtained, for example, by painting or impregnating the epoxy
resin paint composition {i] once or more than once at a thickness
of 30-150 pm/painting, followed by curing to yield the film
thickness of 200-5000 um.

This epoxy resin anticorrcsive coating film [I] has
excallent adhesivensss to a base material even when the material
1s FRP, steel, wood, aluminum allicy and the like. Especially,
steel is preferable as the base material because of the

adhesiveness. Further, the above base material may be treated

by publicly-known surface treatment like sand blasting in order
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5 mixture was formed, wherein components (al), (a2), (bl), (ac) or non-
(ac) , and (dl) were contained at the mixing amounts listed in Tables 3
and 4. (Preparation of the epoxy resin paint composition) After preparing
a main agent component (X) and a ét]’ring 10 agent component (Y) for the
epoxy resin paint composition each having the component mixing
.amounts listed in Table 2, a paint composition for forming the epox re%in
S0 RGOS oA T was PREpaTB by mbing B8 Sas by Waighfor |
the main agent component (X) and 15 parts by weight of the, curing agent
componéfit 457% thofstrghty TSInG Bitker uritif 4 Homoganeods iktire T
~was formed. [Test examples] For the antifouling composite coating film
1s  gBafhedHraHicthe Bpciy resin Fairt ConTposition ahdtheEitaBid 20"+ oned
organopolysiloxane paint composition prepared as mentioned above, a )
antidRaiibitedt, RAthpE detdinpation Wst! & freshGFaEr iffnérRior edE ahgera
an antifouling test were performed according to the following instructions.
metiTpdtest FesulRS aFElisted inPables3 8Ag 4. 51 (FeAsilé festpThe of the
above-mentioned epoxy resin paint composition was applied to a
ant sgpdblastetesteepplatowith Hisizé bf 100 e300 MMM 2 mhe by &P out
spray coater (Anest lwata Corporation, trade 5 name: Wider Spray Gun
0.5 W =RGY at foskntemperature Farid giiéd efor Brtayewvibna direpoxyt crced
resin anticorrosive coating film having
ventilation under heating. The f£ilm thickness of the

antifouling coating film [II] after curing may be controllied
according to applicaticons and the like. The fiim having
excellent antifouling properties and acdhesiveness to the epoxy
resin anticorresive coating film {I] 1s obtained, for example,'
by painting or impregnating the antifouling paint compositicn
[ii] once or more than once at a thickness of 30-150 um/paint,
fellowed by curing to yield the film thickness of 150-35000 um.

Further, the anticorrosive coating film [I] on which the
antifouling coating film [I1] is formed may be cured completely,
however, it is also possible to paint the antifouling paint
composition [1i] on the anticeorrosive coating £ilm during the
state of semi-dry to touch to form the antifouling coating film
[IT] fer improving adhesiveness and the like.

The antifouling coating £ilm [II] of the present invention
is preferably used in the antifouling composite coating film

which is obtained by laminating the antifouling cecating film
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a film thickness of 200 m in the dry state. Subsequently, the antifouling
paint compositions prepared in Examples 1-11 and Comparative
examples 1-8 were applied to the above 10 dried-anticorrosive coating
film by a spray coater (Anest Iwata ’@Z‘%rporation, trade name: Wider Spray
Gun W-77-2G) at room temperature, until its thickness became 150 m in
the dry state, and then dried for a day. As a result, the coating films usin
[TT %h&hﬁ%ﬁ%ﬁg%iﬁ#@orﬁ% ifGIT p?é%%% inCoparative 15 6Fé‘§,sgve
3-8 were not cured, therefore, only the cured-antifouling coating films
co2tamfed by thelantifolfirg padnt’ %:B)ﬁﬁ}b%iﬁéﬁse&fv%ﬂﬁlé%ﬁ%géﬁ&g Flims
Comparative examples 1-2 were subjected to a tensile test. The tensile
of GEEERas PO ol ARG 0 the MEIRDUSZ0 Spetifisth By S5 KPS Paint
5600-5-7 (1IS04624). A stainless steel test cylinder (Dolly piece) having a
COMRGTssséttiohat aréd of 2 @niX v Glueb {6 A te s platd whicFwas coitéd &0
with cured antifouling composite coating films using an adhesive (GE
palmhshibacSiliconss! "TBE389Y L Afterthaking a*diit EroGid thig Dolly pidcernd
using a 52 cutter, the adherence strength was measured by a pull off
formpdissiphtéster (Tapsaaaniidatibntes) Thelabele mentidheg epegntact
resin paint composition was 5 applied to a sandblasted steel plate with a
witliZelsf Josmnrk 3901 mim x 2.3 mm, on which a masking tape (trade
name: "Architectural Masking Tape", Nichiban Co. , td.) was glued at the
centériuging ta spray todter (Anest lvatd Corporatidn,tradé hhmea Widerh e
Spra
antiﬁg;ﬁing composite coating film

The antifouling coating film or antifouling composite
coating film formed according to the above-mentioned methods
can be formed on the surface of various base materials, for
example, underwater structures such as water feed/exhaust ports
of a thermal/nuclear power plant, films for preventing sludge
diffusion in various maritime civil engineering works such as
coastal roads, undersea tunnels, port facilities, canals and
channels, or ships, fishervmaterials, etc. (for exemple, ropes,
fishnets, fishing gears, flocats and buoys).

It is possible to lower the surface free energy of the
surface of a base material, by forming the abocve-mentioned
antifouling coating film or antifouling composite coating film
on the surface of the bass material. Such coating film having
low surface free energy is resistant to attaching of aquatic

organisms such as ulva, barnacle, ¢green laver, serpula, ovyster,
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Gun W-77-2G) at room temperature, and dried for a day to form 10 an
epoxy resin anticorrosive coating film having a film thickness of 200 m in
the dry state. Subsequently, the antifouling paint compositions prepared
in Examples 1-11 and Comparative Aé’%amp”lés 1-8 were applied to the
above dried-anticorrosive coating film using a spray coater (Anest lwata
orporatipon, trade name: Wjder 15 Spray Gun W-77-2G) at room ,
i afeL T thEEnes Docarie o m R A Aates apadRgi eme
dried for a day. As a result, the coatingcfjlms of the antifouling paint
adhQp i ToRitiohs prEpEred i’ Comparatiie-eXapies™:8 Wets ot tlrdd v e
therefore, only the cured-antifouling composite coating films formed by 20
&35 ine afiffouiffy Pairt TBnpositdn ot Exdmples - aRd Ebmparative’ater.
examples 1-2 were subjected to a tape delamination test. After
thugeretafiig allevel diffeRsrideSer tieSc 64t il By fembiing thecusly for
glued-masking tape, the portion of the different 53 levels was rasped
& LefdngiyiFith f??%"g%if%ﬁgm%n t8 Yelarfiate Ahé tOatif§ Hifidand tiie fective
maximum value of the delaminated length was measured. If the adhesion
Lo W@@uﬁmﬁ“ﬁ?@éé@%iﬁétitiﬁi%mé}lb%a@?mﬁ%%‘ﬁttﬁeq@ﬁ@thwa1Y or
become large. 5 (Fresh water immersion test) The above-mentioned
int epe%y FESHE pAintéSmiposion Waseapplied t Eesandblasted) steetpigeally
with a size of 100 mm x 300 mm x 2.3 mm using a spray coater (Anest
undeyaratCorpdration irade AaniesWider SprEGUWZ7126) atrodr i shing
temperature, and dried 10 for a day to form an epoxy resin anticorrosive
geageating filnrhawing 1t can maintain the function of these

underwater structures for a long time or to prevent blocking

of fishnet meshes.

EXAMPLES

Hereinafter, the present invention will be described
further in detail by Examples and Comparative examples.

{(Preparaticn of the curabkle crganopolysiloxane
antifouling paint compesition)

A three-liguid type curable organcpolysiloxane
compoeition listed in Table 1 comprising a main agent component
(A), a curing agent component (B}, and a cure-accelerator agent
component () was prepared. 12 kinds of cure-accelerator (C)
were prepared by using 12 kinds of tin compounds, respectively.

Subsequently, antifouling paint compositions

corresponding to each of Examples 1-11 and Comparative examples
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a film thickness of 200 m in the dry state. Subsequently, the antifouling
paint compositions prepared in Examples 1-11 and Comparative
examples 1-8 were applied to the above dried-anticorrosive coating film
using a spray coater (Anest 15 Iwat %orporation, trade name: Wider
Spray Gun W-77-2G) at room temperature, until its thickness became

-150 m in the dry state, and then dried for a day: A It, the coali
L6 O e AR ARE o pOOr Biodsed  Comparafve.. 2ot

examples 3-8 were not cured, therefore, only the cured-antifouling 20
TG bbit e et FIVS foriel By 4he aHifoling Bamt oM BosTHE G en
... Examples 1-11 and Comparative examples 1-2 were subjected to a fresh
‘B) af immerSioh ®st>Yhe Eurdt icompoditetcoHiig fiftT WakShmérsed Aen T
deionized water maintained at a temperature of 23 C for 6 months. The
COmBANGAgred of gEREratEd blisterWas evaludted Hecording ot mefugrecus
~ specified by ASTM D714. The size and the density of blister according to
i X WSTM'BELA VETE detetitfinéd By TRt ohdesttbed it Tablés: )+ (ac)
When, for example, blisters of size 8 (relatively 5 small blister) are found
OT o'be!distribd@d nibderatal§, e el mlion is ek presseiaygmnts Listed
(Antifouling test) The above-mentioned epoxy resin paint composition was
in %ppliedPto’a 3BAdBlasted steel plate with a size of 100 mm x 300 10 mm x
2. 3 mm using a spray coater (Anest Iwata Corporation, trade name:
WidéF Spray GUncW-P7E-28)eat $eomite iipatatuie iand drigtbd6ra day to
form an epoxy resin anticorrosive coating film having
After preparing a main agent component (X) and a curing

agent compoeonent (Y) for the epoxy resin paint composition =ach
having the component mixing amounts listed in Table 2, a paint
composition for forming the epoxy resin anticorrosive coating
film was prepared by mixing 85 parts by weight of the main agent
component (¥X) and 15 parts by weight of the curing agent component
(Y) thoroughly using a mixer until a homogeneous mixture was
formed.

[Test examples]

For the antifouling composite ceating film obtained from
the epoxy resin palnt composition and the curable
organopolysiloxane paint composition prepared as mentionsd
above, a tensile test, a tape delamination test, a fresh water
immersion test, and an antifouling test were performed according
to the folleowing instructicns. The test results are listed in

Tables 3 and 4.
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a film thickness of 200 m in the dry state. Subsequently, the antifouling
paint compositions prepared in Examples 1-11 and 15 Comparative
examples 1-8 were applied to the above dried-anticorrosive coating film
using a spray coater(Anest lwata Cefporation, trade name: Wider Spray
Gun W-77-2G) at room temperature, until its thickness became 150 um in
the dry state, and then dried for a day. As a result, the coating films of the
20 artistiingEpadiRfEdmpositions prepared in Comparative examples 3-8
were not cured, therefore, only the cured-antifouling composite coating _
films $6rniee HRE RS IFOMRTY SRR CompditioRs oPExARPRSSI-11 @hdvas
Comparative examples 1-2 were subjected to an antifouling test. 55 The
appidstplate eoatsowith the curddantifouing eorhposite coating il vas x 300
immersed and settled in seawater of Nagasaki Bay of Nagasaki
mm preéfecture forl2 menths. Evaluationfoidse antifdulingoperforatdnoe, was ade
evaluated by visual inspection after 5 6 months and 12 months. cInLbri
nam@y):- CORL, REMaY: Eua VN Zb3HeIX)EN djoBml Wwire ety tbl Lbd sWed
UXtia~0XOxkO_kX[-114141141400000 X% X 00 00 00
for@ Way wi1form an e W v W Whinigdruastve coating £ilm having

a film thickness of 200 pm in the dry state. Subseguently, the
antifouling paint compositions prepared in Examplies 1-11 and
Comparative examples 1-8 were applied to the above
dried-anticorrosive coating film by a spray ceater (Anest Iwata
Corporatiocon, trade name: Wider Spray Gun W-77-2G) at room
temperature, until its thickness became 150 ym in the dry state,
and then dried for a day. As a result, the coating films using

the antifouling paint composition prepared in Comparative

- examples 3~8 were not cured, therefore, only the

cured-antifouling coating films formed by the antifouling paint
compesitions of Examples 1~11 and Comparative examples 1-2 were
subjected to & tensile test.

The tensile test was performed according to the method
specified by JIS K 5600~5-7 (I8504624). A stainless steel test
cylinder (Polly piece) having a cross sectional area of 2 cm?
was glued to a test plate which was coated with cured antifouling
composite coating films using an adhesive (GE Toshiba Silicones

"TSE399") . After making a cut around this Dolly piece using a
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The above-mentioned epoxy resin paint composition was
applied to a sandblasted steel plate with a size of 100 mm x 300
mmx 2.3 mm, on which a masking tape (Crade name: "Architectural
Masking Tape", Nichiban Co., Ltd.) was glaeciat'the center, using
a spray coater (Anest Iwata Corporation, trade name: Wider Spray
Gun W-77-2G) at rcom temperature, and dried for a day to form
an epoxy resin anticorrosive cecating filmhaving a £iilm thickness
cf 200 pm in the dry state. Subsequently, the antifouling paint
compositions prepared in Examples 1-11 and Comparative examples
1-8 were appliied to the above dried-anticorrosive coating £ilm
using a spray coater (Anest Iwata Corporation, trade name: Wider
Spray Gun W-77-2G) at room temperature, until i1ts thickness
became 150 um in the dry state, and then dried for a day. As
a result, the coating films of the antifouling paint compositions
prepared in Comparative examples 3~8 were not cured, therefore,
only the cured-antifouling composite coating films formed by
the antifouling paint composition of Examples 1-11 and
Comparative examples 1.—2 were subjected to a tape delaminaticn
test.

After generating a level difference on the coating film

by removing the glued-masking tape, the portion of the different
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the o3t 86 Lo5 AP 576 o éfaflP&@Eltﬁ@q‘?#?ll@W‘?aG%deength

bNNm ".
was measured. If the adhesion is sufficient, the delamination

should be ¢ mm, if not, the length would become large.

(Fresh water immersion test)

The above-mentioned epoxy resin paint compoesition was
applied to a sandblasted steel plate with a size of 100 mm x 300
mm x 2.3 mm using a spray ccater (Anest Iwata Corporation, trade
name: Wider Spray Gun W-77-2G) at room temperature, and dried
foradayto forman epoxy resinanticorresive coating filmhaving
2 £iim thickness of 200 um in the dry state. Subsequently, the
antifouling paint compositions prepared in Examples 1-11 and
Comparative examples 1-8 were applied to the above
dried-anticorresive coating film using a spray coater {(Anest
Iwata Corporation, trade name: Wicer Spray Gun W-77-2G) at room
temperature, until its thickness became 150 um in the dry state,
and then dried for a day. As a result, the coating films of the
antifouling paint compositions prepared in Comparative examples
3-8 were not cured, thereiore, only the cured-antifouling
composite coating films formed by tThe antifcouling paint
compositions of Examples 1-11 and Comparative examples 1-2 were
subJjected to a fresh water immersion test.

Trhe cured-composite coating filmwas immersed indeicnized

water maintained at a temperature of 23 °C for ¢ months. The
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. H'HOOINY1H-bHLh>a'.bCINIOOH-SHK':-100'H (1
Ge95FC Bh #%;%‘?\F%dé 316 >6a(f')d 00 ?gﬁlbuﬁ%?n%%%ﬁf) CUARG agent é%?%lw

f6 O,,~ component component (B) accelerator (C) 57 (Table 1 additional
SRR i el et A A RS T i S

according to ASTM D714 were determined by the criterion described
in Table 5. When, for example, blisters of size 8 (relatively
small bklister) are found to bhe distributed moderately, the
evaluation is expressed as 8M.

{(Antifouling test)

The above-mentioned epoxy resin palint composition was
applied to a sandblasted steel plate with a size of 100 mm x 300
mm x 2.3 mm using a spray ccater (Anest Iwata Corpcoration, trade
name: Wider Spray Gun W-77-2G) at room temperature, and dried
for aday to forman epoxy resin anticorrosive coating £ilmhaving
a film thickness of 200 pum in the dry state. Subsequently, the
antifouling paint compesitions preparsd in Examples 1-11 and
Comparative examples 1-8 were applied tTo the above
dried-anticorrosive ccating film using a spray coater (Anest
Iwata Corporation, trade name: Wider Spray Gun W-77-2ZG} at room
Temperature, until its thickness became 150 um in the dry state,
and then dried for a day. 2As a resuit, the coating fiims of the
antifouling paint compositions prepared in Comparative examples
3-8 were not cured, therefore, only the cured-antifouling
composite ccating films formed by the antifouling paint
compositions of Examples 1-11 and Comparative examples 1-2 were

subjected to an antifouling test.
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of each from (dll-1), (dll-2) and (dI2) was used. *2:

dimethyldiphenylsilicone oil (about 70% methyl group and 5 about 30%

phenyl group) ca. 450 mPa.s. Ra regresents methyl group or phenyl

group. *3: dimethyldiphenylsilicone iP(about 95% methyl group and

about 5% phenyl group). ca. 100 mPa.s. Ra represents methyl group or

phenyl group. 10 *4: dimethyldiphenylsilicone ojl (about 95%. methyl grou

bt DGR SHPpREr FEToUD]. L~ L0 ifa-S A TepreseRIS Gy o <@
group or phenyl group. Rb: -C3H6-, Rc: -CH=CH2. *5 : In Examples 1-11

coabhiTomparatie eRARPRECL-8"Eny Bhe Kt ‘ot eithiirdifithGse V2935ak:
corresponding to the tin compounds (ac%of 15 the present invention,

Bay (&)Naea ?gﬁd HUSeRot e Grrdsponding fd thedin cofpotinds fAt) Was-
used. *6 : In the above-mentioned formula (1) , the compound in which p =

ant HEop LI RASBHRESENIS BUIHITYFOUD-&Rd R2 Fepresetits eh§P ot 26 +7E T
: In the above-mentioned formula (), the compound in which p=qg=r1,

6 mEaLighrésents ocliP S and R2 represents ethyl group.In 0 .N NOo
varow'q C
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~HHvec YCOC CCIYNWroart OmamilovHCIi UHNC>->C
u . UUHHH.ChN7 oNO,ANOH-wiPi W>qg10Y oN NIH C
CCCTﬁWOONWtNONIOlJa%H_C“OODYva4>-m
MHw mm Na+tOwa'url X'bOX0O>

{Table 1 additional note)
*1: In Examples 1-11 and Comparative examples 1-8, any one kind
of each from (dl1i-1), (d11-2) and (dl2} was used.
*2: dimethyldiphenylsilicone oill (about 70% methyl group and
about 30% phenyl group). ca. 450 mPa.s. R® represents methyl
group or phenyl group.
*3: dimethyldiphenylsilicone oil (about 95% methyl greup and
about 5% phenyl group). ca. 100 mPaes. R represents methyl
group or phenyl group.
*4: dimethyldiphenylsilicone oil (about 95% methyl group and
about 5% phenyl group). ca. 100 mPa.s. R° represents methyl
group or phenyl group. RP: ~C3He—, R: —CH=CH,.
*5 : In Examples 1-11 and Comparative examples 1-8, any one kind
of each from those corresponding to the tin compounds (ac) of
the present invention, {ac~-1)~-(ac-7), and thosge not
corresponding to the tin compounds (ac) was used.
*§5 :+ In the above-mentioned formula (1), the compound in which
p=qg=xr=1, R! represents butyl group and R? represents ethyl
group.
*7 : In the above-menticned formula (I}, the compound in which
p=g=r=1, R' represents octyl group and R® represents ethyl

group.



_Ma HNO

yaOaNC,OJO,NNOGya 7MijOO
CNGTS mrHLINroMNCa,t+'G; 00

O0O0ro U%rHMCOL,.
MmaOOCHCUU CNSaaN"HONa OO COOIOOmWwW

UNOMNOOOOCOOU NOICDOINNOH1~".000 -IrtJIrO U
OOONOZUU WN-O,SN:-iOba'6'O pCO!ONN

AVPCUWHOUroOHoOU)N6,W6 INa Uvrocw.~ ,nm mx0 o

ooro aNOImN: aUam
ZU'UN6iaJ6lIiNOa'6 JrHfOaO,.,-mo wOOO0O

[ TRI0L (X}
€ TOUBLN U R JusuoduoD
z SUSTAY | .,.w..cmbwom qushbe
GLEAT Gproeosey | STEOoTWSYS pue yul voddTuTed | 01 SuTwespTweATOd | 3USHE BUTIEnD posSBEq-2UTUY (79) HuTIng
58 fEEGH
6 BUCTRA TA3NGOS TTAUION R
6 U TAY (54
T AGe uoTaeds g STESTHEYD O30UnsnY | 2 ¥eMm spTWeATod Jushe Burbbes-Tauy (po) | jusuodwod
Wg a3yeying untieg  Adjenpul TeSTWSUD 1EYES | 01 sleITus unTied wewbrd Apoy (co) juebe uTEH
Z-d STEL cAboy ovel Ting | oF DTRL | ,
UTsed Axodm uedep | g Utss1 Axoddq (1e)
{zuybtes
SURU BPEIL ISINJDEINURH Kg gazed) WXS] [eisuan ausuodus) abeyoed
QUNoury
suoTaTsoduoo BbuTieon satsoriooriue ursex Axods ay3 Jo siusucdwoo burpuncdwod 7 oT1TURlL

84




HOHZUU UCSXNI!61~"6,NNON~N'O-ITY WrmWONO
2C9U -n ONOISNNONTr+000 -HNNUMOJ O'~0ZU'U RS

LHOHO1J!yrOLO

NOIN-NOHEGOO 44HHNHaa-Ua...

Ualm-Nom> mNam-aa ~HWHAY.OyE, Wi N-mtiOitma
HamNaajiHw,ImalOa-ro-a-,CCooOHaO"LFI'pm W--mm

N T
Eco
.. TR
X Al
x n..w = fela} 00D DOOD pooy poos poon falelety) poon SUAUOW 2T )
B POu.ﬂmp gaEp BAEP poed & : Agasdoxd B
=TS O #° 3o Y utTnozTauy
1 Ly E H = 00 O 005 poo 005 suyUow 9 T ;
™ @E\V@ + BUOU BuOU poes poog poOD poos poon faleteto) elololy) p .
“n V~| :M T - - ap an SUON 3U0H SUON BUCH BUOH SUOH 1537 UOTSIAIET I238M US3IJ m
= o
. i L
@© g O 7 At 3T . . KAzaadozd
h - . : ; B go1 uorieuTweETsp edel
T4 o aryur | wrgup | OV O SO mE L me 0 w0 _ma E H8ed nomETTIELSE BATESUPY
i . : i y . . L2 [ean]
T Z>2® 5 - - 670 Tt ee Le Be £c ©e ($29F OST ‘L-G-0035 ¥ §T0) 581 STTSUSY
Ol ®or 001 00T 007 001 001 001 00T 061 0ot 00T | 12304
! . Fan) . i . . . . . . . PAGHE PUNOKUOD =
) M_.%ooo P5y0°0 | 2L0°0 | 61070 | 82070 | LTO'0 | L1070 | LT070 | 18070 | T2070 | TEOT0 | oo oo up peutequos uTy JO 1USIU0R :
I &% 4 S7erKio0 UTL o
O c 7o 2pTX0 UTGTAJROTR g
Q o =0 BRIHO Q.S.H%uwﬁﬂwﬁ‘ () z07B18 -
O<O : (s1eeWl TASTO)ST UTITAIDOL A
Y Y Taosne—aInd —
ofgu s 20 S32INETTP UTITAINATD a
el ) DT p Ayas puw
© o) . . . (z-oey 8jesTrrsoniTo 1 R
O o m 6 0 [t o0 uI3TAIDCIR 3O 17ES JO 1B0poid (o) m
Oy b . X {(1-0%) @7eaTTTE0IT0 TAY3R puw o
oLo? ¢o ¢o 0 ) urytAjngre 3o 37ES O A9UPOAd m
- - . . (210}
" m N - 678 68 oueRoTTsATOdOURDIC BATIORAT | z
] g ) . (FUTTRY TauexoTTsATodouRbI0 — () o
ofl =0Q 68 58 ontaoesi_uon | (TP pammm i
O {1-771p) euexolrsitodousbio g @
— %.w T es | s8 | 68 68 678 68 et B —— BuTang 2
(] L ] . . o (T4 sueTTsoUBRRID ]
o DT ee | 8e | 8E g'c | 8¢ g | 8% | g€ | 8€ 8¢ o sqezhroapiy terarea | (1Y 8
_ €y 2 - o ] i lz-£9) H0®1d uoqied 2
M Togx ysor | 60T | 5707 | 6701 | 670T | 6°0T | 6°0T | 670T | 6701 | 601 pue (1-ce) earum wnpuears | E°) ucmwmwaou &
¢ ‘dL ®z .. 9L z 9L Z°9L ZT9L el 7oL Z 9 (ge) eotlis (ze) Jushe ureH “
O] ¢ ®© 9L (a2 ¢ratL " pug (e} ourxoTTsATodouebin | +{1¥®)
Of0L U3 5 z 1 9 S P £ z T
@ © L ! stduexs sarjeseduad atduexy
o , "
m. MUM% eyl IO s1TNSaI oUy] pue swTTF buiiroo buTTnoITiue 8yl 3o siusuodwon purtpunoduo) ¢ aTge]




-0 DODO . =, q O)HYNN_o'Co'aofaHGAO'0.00RO.CWOL4

WUWCUCOH4UGUCP_athauuw.~.OY mH-CA43m | N INON'O
H-HMmMHOOOs+.aSuC4HHHHI.iproaam COmu,U?+0

xaa3ds,~INOH-OFG=[O NmHU+~O.mme.mOUNNIm

09

> - )
T ®© B1ER BARR elep pons DOOD peod pooD pPOOS SY3UoN Z1 £azsdoid 6
> O 50 | 30 | 30 |- _ o rmoraat
.". IU —_ BUoU TIOU [UoU poocs poOD jelelels)] poon poon SFYITCU 4
4 ES}
A - < . - =
> (@) L) - - - as ag SUON SUCH BUOH 188 UOTSISWIT E93IEM US9I3 @
(@) © == T : g1 uoTieUTWETSD sdef £313dozd "
= (1] \U) - - - w0 w7 e wm O w0 1§83 TIRUTHETSD 3 I
O~ o - o : [ean]
© O - ) ) ) ) te Ll e s © | (pzov 08T 'i-S-0095 ¥ SIL} 3891 STTSUAL
T EE @) 00t 001 00t 00T 0cT 007t GOT 00T | TE301
.o ® ) 2A00E PUNOCWOD
@ ) m PFOT0 OLO" 0 10170 TE0T 0 FROTO 84500 QroTo ZL0°0 Uty eu: UT POUTEIUCD UT} IO JUSIUOD
E oz z'0 59BTAI00 UL —
2 3 : . 2pT £ E &
- PTXC UTITAZIDOTD
> m T % 20 SPTHO UL3TAANTP m
© - X (i o) 3
. ¥
O O < fenn)] N 6 | SIPOUEDSPOSUTD UE3TA3D0TE (3) 707838 o
L M G m 2 0 :Geowv T200B-3I1D .H._
>0 .m 31ROURDIPOSUTY Uty ;uﬁﬂﬁmm,.‘ %
C-0R)
wo m w 0 saeucyeneTiysoe c‘_.u.,ﬁ.huwﬁnwm, {22) m:
= .
- © ANn w ¢o {(ojeTew TAY}S)ST UTITAIIOTD o
I =S n i (ETEES z
i © ¢ 232380eTp urlITANNgIR >
e + el
I: 25 . . . - 7o) A
ol m % 678 68 678 678 suexoTTsATodouehao aATIORSI b
, I S : . i L H
I R o {72TTp) suexoyrsitodouehio g
©—-o W 68 58 Antioeazton | (TP “%mm 2
Z - E e} TS TRY CeuexoTTsATodough 1o e ]
© S - 0 678 678 SATIOBIT-USU butang ¢
O ®© = - ” ; ) {14y eueTrsomRbIO g
oI m 8¢ 8¢ 8¢ 8¢ 8¢ 8¢ 8¢ BE 1o eqezhrosphy Terazeq | LY g
= 502 6°0 6°07 | 6701 | 601 f2o€w) ADBTG BOATED | oy, (%) °©
e - 50T | 60T | 60T | 67071 01 01 . pue (1o£e) BaTgm WATHI4TL ‘ ]
= -4 Jusucduod
oIO0 g . - . . . o . (2] ®07TTS | (2B) | e ren
o D m 3L 8L 9L %L [T C ol 7oL ZTaL pue (Te) suexoTrsdrodouebas | +(1¥) T
i g 7
E « Q. g L ] 1T oI 5
o M c© & aTdueEs saTiriedio] 5T dure e
> O
-
x o Wwwmu 57 30 s1Thsel ay) pue swT] BUTIROD PUTTNOITIUR 8Yy3 JO s3jusuoduod butpunoduo) T 9TgE]




0) 4 rH: 73mpwmamIlOpOOI-OONOrom pb Nvmwmm |
ma-rvoawm C 41 Cro ~O4ALNMM'. M . NoONmMmM IwrNO, m

OLNMp~1'C"0ri~90MmMOOONOMUJ +~ON-CIOMNvVO
rtwoO OrnvtiMooOOirlNP' Pal-"mc.-~0oaco0 OrwWON
O16iNOtON'O'O GOO MIOOMMOO JOZ(QU O~NCIm®61
N~O0OQO)~~~

Table 5 Criterion of fresh water immersion test
Density Size
None None {Evailuated by comparing
less than few FE with reference photo)
Few by smalil 5
Medium M i 3
Medium -~ dense MD | 4
Densea o} large Z
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composition comprising,

(A a main agent component containing #n
organoplolysiloxane (al) which has at least two condensation
reactive groups in the molecule and silica (a2),

(B) a curing agent component containing an organosilane
and/or a partial hydrolyzate thereof (bl), wherein the
organcsilane has functional group(s) capable of undergoing
condensation reaction with the condensation reactive groups of
the organcopolysiloxane {(al) which has at least two condensation
reactive groups in the molecule, and

{(C) a cure~accelerator component containing at least one
kind of tin compound (ac) selected from the group consisting

of tin compounds represented by the following formulas (I) -

{(V}:
2 3 2
OR R OR
zﬁl. 11 W] [
OR L ?I—OJ LS]H—OJ ?l_‘OR
{ orR® -p LR qJ OR?
r‘ ...... (I)
(in the formula (I} , R' represents a C;-Cio hydrocarbon group ,

R2represents a C;-Cy hydrocarbon group, p represents an integer
of 1 to 10, g represents an integer of 1 to 4, and r represents

an integer of 1 to 5;)
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15

VUVv>HY vO~U>+)HO ITVCYOHHCvd+trooFC'Hcwi6 C
a~o,w0eOY430ff4 . EUnMtHC'O%HO, Omoo-NryC1COO
v 0. C, Component (parts by weight, solid content) Result 61 Table 5
Criterion of fresh water immersion te&¢ Density Size None None
(Evaluated by comparing less chin few FF with reference photo) Few F
small 8 Medium m 6 dium. - de MD 4 Dense D large 2 62
CLAIMS 1. A three-liquiq type curable organopolysiloxane composition
comprising, 5 (A) a main nt/<;%i ponent containing an
organoplolysiloxane (a®'which has #éast. twpigondensation reactive
groups in the molecule and silica (a2), (B) a curing agent component
containing an org@si@ﬁg ayﬂ?crr@(@&tval hydrolyzate thereof (bl),

wherein the Sn g
7 N/ N\
R' 0 O—G—Chs
O e (ITT)
O
1 2 i
; OR"  o—C—ch;
le?w—»om«sisi—o—?n—R1
HC—G—0 orR® R
o ...... (EV)
0
1 2 1 1
R ?R R OR"  o—C—CHy
R1—s§;n—04!:—31—0-—?n~0—%-?1—0—?n—ﬁ1
HsC—C—0 orR® R " orR® R
o (V)
(in the formulas {(IIy - (V), R? represents a ;-5 hydrocarbon

Froup, RzrepresentseaCl—Cghydrocarbcwxgroup, and in the formula

{(V}, n represents an integer of 1 or larger.)

2. A two-liguid type curable corgancpolysiloxane
composition comprising,

(A) a main agent component containing an
organcoplolysiloxane (al) which has at least two condensation
reactive groups in the molecule and silica (a2},

{B) a curing agent component containing an organcsilane

and/or a partial hydrolyzate thereof (bl), wherein the
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10 organosilane has functional group(s) capable of undergoing
condensation reaction with the condensation reactive groups of the
organopolysiloxane (ai) which has at least two condensation reactive
groups in the molecule, and (C) a cuté-accelerator component containing
at least one 15 kind of tin compound (ac) selected from the group
consisting of tin compounds represented by the following formulas (1) - .
CTIRYRVRIM ORFP ORY SHEPBRI0 SEORZ DRSPIRIYGRE T (1M (HFtHEC 1Y
formula (T_) , Rl represents a C1,-Co hydrocarbon group 20 R2
CONPERRIERS T ¥ESEH hYlrdCarbonrotpl piepresets ARdredBrof 148a9,0F
q represents an integer of 1 to 4, and r represents an integer of 1 to 5;) 63
the RI §EORP BV SIROBMNORZ L. Y119 RES GSi{oRS3 BiPstrgensation

O-C-CH3 p ™™ (ll) 0OROR 2 O-IC-CH3 R Sn-0O-Si-O-Sn-R1
reactive groups 1n the molecule, and

at least one kind of tin compound {(ac) combined with the
main agent component (A) or the curing agent component (B),
wherein the tin compound is selected from the group consisting
of tin compounds represented by the above-menticned formulas

(I) - (V).

3. The curable organopolysiloxane composition
according te claim 1 or 2, wherein at least one kind of tin
compound (ac) selected from the group consisting of tin compounds
represented by the above-mentioned formulas (1) - (V) is a tin

compeund having a siloxane bond.

4. A three-liguld type curable organopolysiloxane
composition to be used for direct coating on an epoxy resin
antlcorrosive coating film, comprising,

(A) a main agent component containing an
organoplolysiloxane (al) which has at least two condensation
reactive groups in the molecule and silica (azZ},

(B) a curing agent compcnent containing an organcsilane

and/or a partial hydrolyzate thereof, wherein the organosilane



H3C-C-OORZR1p1V) 0 11 Rrl OR2 R1 OR2 O-C-CH3 R- Sn-OT
Si-O-Sn-0 Si-O-Sn-R H3C-C-OLOR2RNOR 2R p (V) 5(inthe
formulas (1) - (V) , R' represents a Ci SL hydrocarbon group, R2

represents a Ci-Ca hydrocarbon grotp, and in the formula (V), n

represents an integer of 1 or larger.) 2. A two-liquid type curable
organopolysiloxane 10 composition comprising, (A) a main agent ,
componént Contaringah® brgaioplotysiloxane (@ff Wich Aas A a8 ivo- "

condensation reactive groups in the molecule and silica (a2), (B) a curing

reagydhficoripbAentCohtaiifREST Bfgarvsilane a5 didor d5iia ©f the
hydrolyzate thereof (bl), wherein the 64 organosilane has functional
CISHFGI5(SY Eapablé vt undergoiny EBndiéifsation féactibn With thendensation
condensation reactive groups of the organopolysiloxane(al) which has at
reafdgst fwe tontensation fedtivaytoaps iithe molecule, and 5 at least
one kind of tin compound (ac) combined with the main agent component
5 (A) bF thé ctiving zRfeRt e6mpbRENE (B OWRereil e il Conpaund sast one
selected from the group consisting of tin compounds represented by the
kingbolementioreddondulésc) selected from the group consisting

has

of tin compounds represented by the following formulas (VI) -

(VIITY;
R1
HsC CHs
= | O
W/
‘Sn \
N\
O 0=
HAC 1 CH
3 R 3 ...... (VI)
10 {(in the formula (VI), R represents a C;~Cip hydrocarbon group;)
R’ 0
s 1 i 1
Rmcmow?nmomCmR
1
R (VIT)

(in the formula (VII), R represents a C;-Cip hydrocarbon group

and R’ represents a C.-Cs hydrocarbon group;)

0

0 . R &

I R 07 “cH
H%/ "o ?En ~ /QH
HO O R' I

g

15 {in the formula (VIII), R represents a C,;~Cy; hydrocarbon group



10

15

20

(I) - M. 10 3. The curable organopolysiloxane composition according to
claim 1 or 2, wherein at least one kind of tin compound (ac) selected from
the group consisting of tin compounds represented by the
above-mentioned formulas (1) - (V) &%a tin 15 compound having a
siloxane bond. 4. A three-liquid type curable organopolysiloxane
composition to be used for direct coatin]%on an epoxy resin anticorrosive

and Batik§HhRS BOmpriging: Z6r (AYA R Bgeht SiBBnent containing an
organoplolysiloxane (al) which has at least two condensation reactive
groups in the molecule and silica (a2), (B) a curing agent component
containing an organosilane and/or a partial hydrolyzate thereof, wherein
the Brganosilane %~ had fuisctioh¥P§roups) Eapablecsidieergoing L Loxane
condensation reaction with the condensation reactive groups of the .

compgariopolysilexite @HARhiER had B fsHdst GV6 ednderTsation r&aetive resin
groups in the molecule, and 5 (C) a cure-accelerator component

ant coAtETIAG &t |exst bhe Ikind Bt tinTommpcunid @c) selected from the group
consisting of tin compounds represented by the following formulas (V1) -
(VIINAH3C R CH3me@1 J O gent component containing an

organopolysiloxane (al) which has zt least two condensation

reactive groups in the molecule and silica (a2),

(B) a curing agent component containing an organcsilane
and/or a partial hydrolyzate thereof (bl), wherein the
organosilane has functional group(=g) capable of undergoeing
condensation reaction with the condensation reactive groups of
the organopolysiloxane {al) which has at least two condensation
reactilve groups in the molecule, and

a cure-accelerator component combined with the main agent
component (A) and/cr the curing agent component (B), wherein
the cure-accelerator compeonent contalins at least one kind of

tin compound {ac) selected from the group consisting of tin

compounds represented by the above formulas (VI) - (VIII).

&, The curable organopolysiloxane composition
according te c¢laim 4 or 5, wharein at least one kind of the tin
compound (ac) selected from the group consisting of tin compounds

represented by the above-mentioned formulas (VI) - (VIII) is



15

S Ol,OH3CRICHS ...... (VI) 10 (in the formula (VI1), R' represents a
C1-Clo hydrocarbon group;) O R0 3 C-O-Sn-O-C 3 R-R R (VIl) (inthe
formula (VII) , R represents a C1-Clo hydrocarbon group and R3
represents a G -C9 hydrocarbon group;) 0 4 O R~ R OCH HC O Sn-Oll
NCH Ill, C HCIICO,R4 R O 1) 0 ... "(VIII) 15 (in the formula (VIII), R1
represents a C1-ClO hydrocarbon group 66 and R4 represents a C1-C3
at peddtarbBoR ghfodly) 5A tivoliquid Bpe curatie ® pbRRloxahe group
composition to be used for direct coating on an epoxy resin 5
con%%ﬁgéﬁggggCgéﬁﬂiﬁ#ﬁﬁébﬁﬁﬁﬁﬁﬁ@cetate, dibutylitin diacetate,

dibutylitin dipentoate, dibutyltin dioctoate, dibutyltin
dinecdecancate, diocctyltin dineodecanocate, dibutyltin

bis{ethyl malate), and dioctyltin bis(ethyl malate).

7. The curable organopolysilioxane composition
according to any of claims 1 to 6, wherein the amount of tin
contained in the tin compound {ac) is 0.001~-2.0 % by weight with
respect to the total amount of crganopolysiloxane (al) and silics

(az).

8. The curable organopolysiloxane composition
according to any of claims 1 to 7, wherein the amount of tin
contained in the tin compound (ac) is 0.01-1.0 % by weight with
respect to the total amount of organopolysiloxane (al) andsilica

(a2 .



(A) a main agent component containing an organopolysiloxane (ai) which
has at least two condensation reactive groups in the molecule and silica
(a2), (B) a curing agent component containing an organosilane 10 and/or
a partial hydrolyzate -"Hereof bl), wHefein the organosilane has functional
group(s) capable of undergoing condensation reaction with the
condensation reactive groups of the organopolysiloxane (al) which has at
‘leagt-two coRdensatibhafebttive GIolpHsIRINE Fiotedmesand gs@position
cure-accelerator component combined with the main agent component
accpRYdmdorthePCufiry agermt domporieht ¥B), Wierei tid eurdtaeteterafort in
component contains at least one kind of tin compound (ac) selected from
congrelgritip- oRhsRkting o BT COIRbURGS régrésetitdd by thé above feriufasth
(VI) - (V). 20 6. The curable organopolysiloxane composition according
resgeelaihd BRS, WHereimatieast one kit oPthe tirt cofipound(@E) - silica
selected from the group consisting of tin compounds represented by the
5 (aZabevée-rneationed formiulas VAN is 67t ledstonkrkihs of tin thereof
compound selected from the group consisting of dibutyltin acetoacetate,
(bldibutyltin diacetate, dibutyltin dipentoate, dibutyltin dioctoate, dibutyltin
dineodecanoate, dioctyltin dineodecanoate, dibutyltin 5 bis(ethyl malate),
and dioctyltin bis(ethyl malate). 7. The curable organopolysiloxane
composition according to any of claims 1 to 6, wherein the amount of tin
10. The curable organopolysiloxane composition

accerding to any of claims 1 to 9, wherein the amount of tin
10 contained in the tin compound (ac) is 0.01-0.5 % by weight with
respect to the total amount of organopolysiloxane (al), silica
{a2), and the organosilane and/or a partial hydrolyzate thereof

(b1).

15 il. The curable organcpolysiloxane composition
according to any of c¢laims 1  to 10, wherein the
organopolysiloxane {al) in the main agent component (A) is an
organopelysiloxane containing in the molecule at least 2
functional groups selected each independently from the group

20 consisting of hydroxyl group, oxime group, aminc group,

acetyloxy group, and alkoxy group.

1z. The curable organcpolysiloxane composition

according to claim 11, wherein the organcopolysiloxane (al) in
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contained in the tin compound (ac) is 0.001-2.0 % by weight with 10
respect to the total amount of organopolysiloxane (al) and silica (a2). 8.
The curable organopolysiloxane composition according to any of claims 1
to 7, wherein the amount of tin 15 cbfitained in the tin compound (ac) is
0.01-1.0 % by weight with respect to the rota' amount of
. organopolysiloxane (al) and silica (a2). 68 9. The curable ,
the Gigaibpolfsnox e eompositioh acedrdify tor 4AY 0P Etaifis 1B WHE 89
the amount of tin contained in the tin compound (ac) is 0.001-1.0 % by
Lunleightavit? Tespect 36 the GtAFAIRBART I ofg@RdpolySiioxaneTaly  silicar 5P
(a2) and the organosilane and/or a partial hydrolyzate thereof (bl). 10.
conThgtetrable drgahopbRisiiexafié eBRyposition AccOFdiRG to aHY GTTlafiS TR/
to 9, wherein the amount of tin 10 contained in the tin compound (ac) is
acepee s Wby veighcwith fospectt6 die total matiitlofterminals of the

organopolysiloxane (al) , silica (a2), and the organosilane and/or a partial
mo 1 agdrotyzate thereof (bl). 15 11. The curable organopolysiloxane
composition according to any of claims 1 to 10, wherein the
organopolysiloxane (al) in the main agent component (A) is an
organopolysiloxane containing in the molecule at least 2 functional
groups. sele€ted eactrindependentlyfroneithel groupo2G censistingupfos i tion
hydroxyl group, oxime group, amino group,
according to any cf claims 1 to 12, wherein the organosilane
and/or a partial hydrolyzate thereof (bl} in the curing agent
component (B) 1s an organcosilane and/or a partial hydrolyzate

thereof having hydroxyl group, oxime group, acestyloxy Jgroup,

or alkoxy group.

14. The curable organcopoliysiloxane composition
according to any of claims 1 fto 13, wherein the organosilane
and/or a partial hydrolyzate thereof (bl) in the curing agent

component (B} is an alkylsilicate and/or a partial hydrolyzate

thereof.

15. The curable organcpolysiloxane composition
according to any one of claimg 1 to 14, wherein

the organopeclysiloxane (al) in the main agent component
(A} i1s an organopolysiloxane having hydroxyl groups at both

terminals, and



10

15

20

acetyloxy group, and alkoxy group. 12. The curable organopolysiloxane
composition according to claim 11, wherein the organopolysiloxane (al) in
69 the main agent component (A) is an organopolysiloxane having
functional groups: each independentlifselected from the group consisting
of hydroxyl group, oxime group, amino group, acetyloxy group, and
alkoxy group at the both terminals of the 5 molecule. 13. The curable
org&nGpBIyEitKITe COIRFHRHIGN: dcedrding: to ary ot cramsel tpapect (bl)
wherein the organosilane and/or a partial hydrolyzate thereof (bl) in the
in BhfinGagert10 esmpondht (B) idanforgEnssilahesdi/ena parial partial
hydrolyzate thereof having hydroxyl group, oxime group, acetyloxy group,
hydsp alkexy Yréts 22 The curable organopolysiloxane composition 15
according to any of claims 1 to 13, wherein the organoesilane and/or a
partial hydrolyzate thereof (bl) in the curing agent component (B) is an
alkylsilicate and/or a partial hydrolyzate thereof. 20 15. The curable
orgaropolySifoxane confgosition aceerdirgrtdany ongofclaimstpod4rion
wherein the organopolysiloxane (al) in the main agent component (A) is
accandrggnopolysiloxare having hyeroxyl grdups at both Stermimaksyand 70the
the organosilane and/or a partial hydrolyzate thereof (bl)
organopolysiloxane {al}) and silica (aZ) in the main agent

component (A) is a heat-treated substance (a22) formed by
heat-treating organopelysiloxane {al) and silica {aZ) in

advance.

17. The curable crgancpolysiloxane composition
according  to  any  of  ¢laims 1 to 15, wherein the
organopolysiloxane ({(al) and silica (a2) in the main agent
component {(A) is a mixture of a heat-treated substance (az?2)
formed by heat-treating the organopolysiloxane (al) and silica

(aZ2) in advance and a non-heat treated organopolysiloxane (al).

18. The curable organopolysiloxane composition
according to any of claims 1 to 17, wherein the main agent

component (A} ccntains additionally a color pigment (a3).

19. The curable organopolysiloxane composition

according to claim 18, wherein the color pigment (a3) is at least
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in the curing agent (B) is an alkylsilicate and/or a partial hydrolyzate
thereof. 5 16. The curable organopolysiloxane composition according to
any of claims ~ to 15, wherein the organopolysiloxane (al) and silica (a2)
in the main agent component (A) is’a heat-treated substance (a22)
formed by heat-treating organopolysiloxane (al) and silica (a2) in 10
advance. 17. The curable or anoEoI siloxane composition according to .
0nie Aot AETTB & WSS (B L GoRRopOR Sovalt (&A STES 1hine
in the main agent 15 component (A) is a mixture of a heat-treated '
°F tSulitENce (422F Formed by Feattréatitiythe GrgaRopSIySitoxane @) &rfd
silica (a2) in advance and a non-heat treated organopolysiloxane (al) 18.
red TR CurapiPorganopsiysiloxane composition 20 according to any of
claims 1 to 17, wherein the main agent component (A) contains
additionally a color pigment (a3). 19. The curable organopolysiloxane
composition according to claim 18, wherein the color pigment (a3) is at
least?1 onEind oF ESIBP pRIMert Sefette® frofn-tHe gl coRsBERG 1o °n
titanium white, iron oxide black, carbon black, iron oxide red, and cobalt
acChge. /820 OT e edrabled ergaidpoiysiloxene2coHiposiion dccordinfto CoLor
claim 18, wherein the added amount of the color pigment (a3) is 0.01-30
pigmsmy weight WithGeSpectto the Yotat ‘amsumtidforganspolysifoxanesahotal
and silica (a2).
amount of organopolvsiloxane (al) and silica (aZ).

21. The curable organopolysiloxane composition
according to claim 18, wherein the added amount of the color
pigment (a3) is 0.1-20 % by weight with respect to the total

amount of crganopolysiloxane (al) and silica (aZ).

2. The curable organcpolysiloxane compcsition
according to any of claims 1 to 21, wherein the main agent

component [(A) contains additionally a sclvent (a4).

23. The curabkle organcpolysiloxane composition
according to any of claims 1 to 22, wherein the added amount
of the organcsilane and/or a partial hydrolyzate thereof (bl}
is 1-20 % by welght with respect to the total amount of

organcpelysiloxane {al) and silica (aZ).
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10 21. The curable organopolysiloxane composition according to claim
18, wherein the added amount of the color pigment (a3) is 0.1-20 % by
weight with respect to the total amount of organopolysiloxane (al) and
silica (a2). 15 22. The curable organ%olysiloxane composition according
to any of claims 1 to 21, wherein the main agent component (A) contains
additionally a solvent (a4). 23. The curable organgpolysiloxane o
coniposition 50 acc%ﬁldfiﬁ)ﬁ 16 any OF SR A2 FATeIGin theqBRYL =1on
amount of the organosilane and/or a partial hydrolyzate thereof (bl) is ‘
ACCYTSG-8F by Welght with Fespeftothkotal arﬁglﬁff of ForgaRopdlysifox@Rgyn ©
(al) and silica (a2). 72 24. The curable organopolysiloxane composition
of HRoriAGIS Bhy DR BIAME 1o 23 RRKErH. thE Hededthéunt ef it (P1)
_organosilane and/or a partial hydrolyzate thereof (bl) is 3-10 o by weight
18 with Pespect Yo that6tar amiodift of S BRjahopslysitéRane(an andsiieat of
(a2). 25. The curable organopolysiloxane composition according to any of
OTGRIENG 1Y RIA4 Aftiereifa ligaidd ofganopdlysiiexane (dI) is additionally
combined with the main 10 agent component (A) and/or the curing agent
component (B). 26. The curable organopolysiloxane composition
according to claim 25, wherein the number average molecular weight
(Mn3 of the Tiggid organepolysiloxane {diy piebsaidd by ks GPOrigposition
400-10,000. 27. The curable organopolysiloxane composition
according to any o¢f claims 1 to 24, wherein & liguid

organcopolysiloxane (dl) is additionally combined with the main

agent component (A) and/or the curing agent component (B).

28, The curable organcpolysiloxane compoesition
according te claim 25, wherein the number average molecular
welight (Mn) of the liquid organopolysiloxane (dl) measured by

GPC is 400-1G,000.

27. The curable organcpolysiloxane cemposition
according te claim 25, wherein the liguid organcpolysiloxane

{(di) is a non-reactive ligquid organopolysilioxane {(dll}.

28. The curable organopcelysiloxane composition
according to claim 27, wherein the non-reactive liguid
organopoelysiloxane (dil) is a non-reactive liguid

organopolysiloxane represented by the following formulas (3a)
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according to claim 25, wherein the liquid organopolysiloxane (dl) is a
non-reactive liquid organopolysiloxane (dll). 20 28. The curable
organopolysiloxane composition according to claim 27, wherein the
non-reactive liquid organopolysiloxz;ﬁe (dll) is a non-reactive liquid
organopolysiloxane represented by the following formulas (3a) 73 and/or
§3b ; R13 R13 R13 R13 Si-O+Si-O_Si-R13 13113 n 113 .. (3a) (in the

andoBhve gahéral formula (3a), R73s may be identical or different, and
represent an alkyl group, aryl group, aralkyl 5 group, or fluoroalkyl group,
each having 1-g@carbon atms, respgétively, and n represents an integer
of 0 to 500;) ,RL4XSi(R1542)y(4-x1y)/2 ..... {3b) (in the above composition
formula (30} PPz ens Py h—Btom, or an alkyl group, aryl
group, or aralky'group, ealz‘rf’ haviny 486 C1-C15 carbon atgms, Ri5
represents a C2-C10 divalent aliphatic hydrocarbon group which may be

~interrupted by ether group, ester group or -NH}-3 Z represents a

(1N nigiovakmt ol trdap st s lamindgroup, carBexyl §oupslepblyal or
group or a polyethylene glycol group or polypropylene glycol group of

dif vhieterminal gy be 95 loeke BWith -ancalRyRro8F Bt aBylGiBup hadingy 1

1-6 carbon atoms, and x and y satisfy the relationships: 0.01 < x < 3.99,
groQ? ©r fluoroalkyl group, each having 1-10 carbon atoms,

respectively, and n represents an integer of 0 to 500;)
RY.S1(RM®-2)yOuneyyz 0 {3b)

(in the above composition formula (3b}, R reprasents hydrogen
atom, or analkyl group, aryl group, or aralkyl group, each having
C1—Cip carbon atoms, R™® represents a C;-Cip divalent aliphatic
hydrocarbon group which may be interrupted by ether group, ester
group or -NH-, Z represents a monovalent polar group such as
amino group, carboxyl group, epoxy group or a pelyethylene glycel
group or polypropyvlene glycol group of which terminal may be
blockedwith an alkyl group or acyl group having 1-6 carbon atoms,

and % and v satisfy the relationships: 0.01 € x < 3.98, 0.02 <

v <4, and 0.02 £ x+y <4.)

29. The curable organcpolysiloxane composition
according to claim 25, wherein the liguid organopolysiloxane

(dl}) is a reactive ligquid organcpolysiloxane {(dl2).
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y <4, and 0.02 <_ x+y <4.) 29. The curable organopolysiloxane

composition 20 according to claim 25, wherein the liquid
organopolysiloxane (dl) is a reactive liquid organopolysiloxane (d12). 74

30. The curable organopolysionane7c‘bmposition according to claim 29,
wherein the reactive liquid organopolysiloxane (dI2) is a silicone oll

having at least one group represented by the following formula (3c); 5, .
=SiR OSiR%B?(S-bf‘(JSI(ﬁ%Fhethe aDOTE ISR T3¢ Rl fepresete gn * t1on

unsubstituted or substituted divalent hydrocarbon group or divalent

2CCHYGrdtaArboh grotip Wifich may cortain™éther linkage, RERsprdSénts drquid

unsubstituted or substituted monovalent hydrocarbon group, Y 10
OrIpEsTRSerS d EFRdensetion rebltite hrodF ARE B FepresBhteo 2 briBpet. one
The curable organopolysiloxane composition according to claim 29,
IrOWheF&iATRE *BRBENSAtioN R atfive §iotips jrict R teactive liquid
organopolysiloxane (d12) is at least one kind of condensation reactive
group selected fromSthe §ioulp Sansisting of hydrésyigroup, oxime group,
amino group, acetyloxy group and alkoxy group. 20 32. The curable
(11 oF§en GEOIySiloxane Eompsition Faccording to:ahy of elaimsstoizhted or
wherein the liquid organopolysiloxane (dl) is combined with the main
subafehtcethponentgAy. hydrocarbon group or divalent hydrocarbon
group which may contain ether linkage, R° represents an
unsubstituted or substituted monovalent hydrocarbon group, Y

represents a condensation reactive group and b represents 0,

31. The curakle organopolysiloxane composition
according to claim 29, wherein the condensation reactive group
of the reactive liguid organopolysiloxane (d12) is at least one
kind of condensation reactive group selected from the group
consisting of hydroxyl group, oxime group, amino group,

acetyloxy group and alkoxy group.

32. The curable organcopolysilcxane composition
according te any cf claims 25 tc 31, wherein the liguid
organopolysiloxane {(dl) is combined with the main agent

component (A).
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75 33. The curable organopolysiloxane composition according to any of

claims 25 to 31, wherein the liquid organopolysiloxane (dl) is combined

with the curing agent component (B). 5 34. The curable

organopolysiloxane composition acéérding to claim 32, wherein the

added amount of liquid organopolysiloxane (dl) is 0.01-15 % by weight

with respect to the total amount of organopolysiloxane (al) and silica (a2).

10 35 The &ifable GFYEABPGIysilGEHR CEHosTtor Heebrding 8" 81aim t1on

32, wherein the added amount of liquid organopolysiloxane (dl) is 1-10 %
2CCRYSdight With fésheétito thi* 16t8I afrouhPof dfganBp6iySiickand tal) e 1d

silica (a2). 15 36. The curable organopolysiloxane composition according
OrIFSeRi B3l WhersR theldddetiSaniotiie oF fGuid’ Br§anepBlysiloxane (diprnt

0.01-500 o by weight with respect to organosilane and/or a partial
compoafsiyzate thereof (bl). 20 76 37. The curable organopolysiloxane

composition according to claim 33, wherein the added amount of liquid

organopolysiloxane (dl) is 50-350 % by weight with respect to the

organos_lane and/or a partial hydrolyzate thereof (bl). 5
34 The curable organopolysiloxane composition

according to claim 32, wherein the added amocunt of liquid
organcpolysiloxane {(dl) is 0.01-15 % by weight with respect to

the total amount of organopcolysiloxane (al) and silica (aZ2).

35. The curable organcpolysiloxane compositicn
according to claim 32, wherein the added amount of liguid
organopolysiloxane (dl) is 1-10 % by welcght with respect to the

total amount of organopolysiloxane {al) and silica (aZ).

36. The curable crgancpolysiloxane composition
according to claim 33, wherein the added amount of liguid
organopolysiloxane (dl) is 0,01-500 % by weight with respect

to organosilane and/or a partial hydrolyzate thereof (bl).
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38. The curable organopolysiloxane composition according to any of
claims 1 to 37, wherein a silane coupling agent is additionally combined
with the main agent component (A) and/or the curing agent component
(B). 10 39. The curable organopolysﬂéxane composition according to
claim 38, wherein the added amount of silane coupling agent is 0.01-1 %
by weight with respect to the total amount of organopolysiloxane (al) and,
silica(a2). 18'30. TH&Edrable ordahdpBRERoxEme COfpSsitior YBeEing °"
to claim 38, wherein the added amount of silane coupling agentis
ACCHIFILBY o4 By Wweight with respeet fol drgamdsikneshdiapartias +1auid
hydrolyzate thereof (bl). 20 41. An antifouling paint composition containing
OrIFRERUrABIe STgaRGholFsiloxahe CompasitioR BctEraing to ARy of SiEifTE1 O
to 40. 77 42. An antifouling coating film formed by curing the antifouling
the paif Tofthoshioh adtofdingtokigim4t. 43V ARCantRsiihg-éempedite 1) -
coating film comprising 5 [I] an epoxy resin anticorrosive coating film
formed from an anticorrosive paint composition containing an epoxy resin
(el) and an amine-based curing agent (e2) for epoxy resin, and [ll] the
antifotding d8ating fifii zidebding to-claim R L apdinateeldirectiy@rtheit ion
surface of [1].
according to any of claims 1 te 37, wherein a silane coupling
agent is additionally combined with the main agent component

{A) and/or the curing agent component (B).

39, The curable crgancpolysiloxane composition
according to claim 38, wherein the added amount of silane
coupling agent is 0.01-1 % by weight with respect to the total

amount of organcpolysiloxane (al) and silica (aZ).

40, The curable organopolysiloxane composition
according to claim 38, wherein the added amount of silane
coupling agent is 0.01-50 % Dby weight with resspect to

organosilane and/or a partial hydrolyzate thereof (bl).

47, An antifouling paint composition containing the
curable organcopolysiloxane composition according to any of

claims 1 to 40.
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10 44. An antifouling composite coating film comprising [I] an epoxy resin
anticorrosive coating film formed from an anticorrosive paint composition
containing an epoxy resin (el), an amine-based curing agent (e2) for
epoxy resin and a 15 body pigment/(é3), and [II] the antifouling coating
film according to claim 42 laminated directly on the surface of [I]. 45. An
antifouling composite coating film comprising 20 [I] an epoxy resin
anticorrosive caiing i foffed Fam dh dnticBrroSvBSsaiRtcomiposifort e
containing an epoxy resin (el), an amine-based curing agent (e2) for

20t eloky t85nPa bobly oigRMt e and SRrahtRsadding agéfit, ahd [I1] the
antifouling coating film according to claim 42 78 laminated directly on the
surface of [I]. 46. The antifouling composite coating film according to any
of claims 43 to 45, wherein the epoxy resin (el) constituting 5 the epoxy
resifh anticotfdsiiatdoting il [i&atidpiferor iipe ehdxy e sFraRg thé g
amine-based curing agent (e2) for epoxy resin is a polyami_deamine. 47.
ThelantifsulRigreampesite) coating filth aetvrRIifG a6 1@ clairid opusd from
wherein the body pigment (e3) constituting the epoxy resin anticorrosive

an gohting filke i} icatdeastioneokind soficdy pighient selegtad fremothg resin
group consisting of talc, barium sulphate, mica, titanium dioxide, and

(e1 carben dlackn 1548 Thecantifolling oepositecoafiny filpractordiigto and

[II] the entifcouling coating film according to claim 472

laminated directly on the surface of [I].

a4, An antifouling composite coating film comprising

{T] an epoxy resin anticorrosive coating film formed from
an anticorrosive paint composition containing an epoxy resin
{el}, an amine-based curing agent (e2) for epoxy resin and a
body pigment (e3), and

[IT] the antifouling coating film according to claim 42

laminated directly on the surface of [I].

45. An antifouling composite coating film comprising

[T] an epoxy resin anticorrosive coating film formed from
an anticorrosive paint composition containing an epoxy resin
{el), an amine-based curing agent (eZ) for epoxy resin, a body
pigment (e3), and an anti-sagging agent, and

[IT] the antifculing coating film according to claim 47
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claim 45, wherein the anti-sagging agent (e4) constituting the epoxy resin
anticorrosive coating film [I] is a polyamide wax. 49. A base material
coated with the antifouling coating 20 film according to claim 42, or with
the antifouling composite coating filif according to any of claims 43 to 48.
50. An underwater structure coated with the antifouling coating film
according_ to claim 42, or with the antifouling 79 _composite coating film

Lamipasidingtd &y oF clRimS 43 t6#8" 35 A%hip &dated with the antifouling

coating film according to claim 42, or with the antifouling composite
coating 5 film according to any of claims 43 to 48. 52. A method for

making a base material antifouling by coating the surface of base material
wittthe antitb@ling ‘cbafing filth acBeriing-fo eRimh 4% orwiihargording to

antifouling composite 10 coating film according to any of claims 43 to 48.
any of claims 43 tc 45, wherein the epoxy resin {el) constituting

the epoxy resin anticorrosive coating film [I] is a bisphenol
type epoxy resin, and the amine-based curing agent (e2) for epoxy

resgin 1s a polyamideamine.

47 . The antifouling composite coating £film according to
claim 44 or 45, wherein the body pigment (e3} constituting the
epoxy resin anticorrosive coating £ilm [T1 is at least one kind
of body pigment selected from the group consisting of talc,

barium sulphate, mica, titanium dioxide, and carbon black.

48 . The antifouling composite coating film according to
claim 45, wherein the anti-sagging agent (e4) constituting the

epoxy resin anticorresive coating f£ilm [I] is a polvamide wax.

49, A base material coated with the antifouling ceating
film according to claim 42, or with the antifouling composite

coating film according to any of claims 43 to 48.

50. An underwater structure coated with the antifeouling

coating film according to claim 42, or with the antifouling
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composite ceoating film according to any of claims 43 to 48.

51. A ship coated with the antifouling coating film
according to claim 42, or with the antifouling composite coating

film according to any of claims 43 to 48.

5Z. A method for making a base material antifouling by
coating the surface of basematerial with the antifouling coating
film according to claim 42, or with the antifouling composite

coating film according tc any of claims 43 to 48.



