SF- 1339 1 DESCRI PTI ON EPDXY ANTI CORRCSI VE COATI NG COVPOSI Tl ON,

ANTI CORROSI VE COATI NG FI LM ORGANOPCLYSI LOXANE" ANTI FOULI NG COVPCSI TE
COATI NG FI LM ANDSH P OR UNDERWATER STRUCTURE COATED 5W TH THE COWPCSI TE
COATI NG FI LM TECHNI CAL FI ELD [0001] The present invention relates to an
epoxy anti corrosive coating conposition capable-of formng an 10
anticorrosive coating film having excell gnt adhesion to an

or ganopol ysi | oxane antifouling coating fil mand having excel | ent
anticorrosion property, an anticorrosive coating filmformed fromthe
conposi tion, an organopol ysil oxane amddrawrirag conposite coating film 15
and a ship or an underwater structure coated with the conposite coating-

film BACKGRCUNEP@EE‘Aﬂﬂﬂ%ﬁ&hb%lvgrt@gTQ@QQﬂMEQ%IQQQ@reAﬁgg? the 20
wat er - cont act regi'ons of industrial aquatic equi pment er-in

~equi prent of atovATIN®werM! arbANOboL P dhKeE %Eﬁﬁ@ﬁyﬁ?ﬁ&cééﬁ &E%P'ps

etc., various danmages are brought about. Particular

wat er - i nt ake chaonelcofReWet P RS ordbR a SF- 1339
i ncreases flow resistance of running seamap%gw or coo 3%% ﬁéﬁgg a -

result, the function of agﬁﬁg¥qgép%g&ggg$hgn&5ﬂ$?§§1 d evi | |nf!uenc¢ S

exerted on power generati ficiency Ilng coating film
5is fornmed on a surface of a base to prevent adhe5|on of marine
organi snms. As such an antifouling coating film an antifouling conposite

coat i ng fl]n1const|tuted of an TECHNICAL FIELD

[0001] The present invention relates to an EpoOxXy
-'anticorrosivé'coating composition capable of forming an .
10  anticorresive coating film having excellent adhesion to
an organopolysiloxane antifouliﬁg coating film and having
. excellent anticorrosion‘pfoperty, a# anticorrdsive
coatiﬁg film formed from ﬁhe cémposition, an
organopoly51loxane antlfoullng comp031te coatlng film,
15- and a ship or aﬁ underwater structure coated w1th the

composite coating film.

BACKGROUND ART

[0002] If marine organisms adhere and gfow on the
20 water¥contact regions of industrial aguatic eguipment,
-water-intake equipment of atomic power plants or thé like,
—marine structures, ships, etc.,-various damages are
brought about. Particularly in cooling water-intake

channels of power plants, growth of marine organisms



" epoxy undercoating fi | mand a silicone finish coatihg filmhas been
enpl oyed. This conposite coating film 10 however, has poor adhesion
‘between the figwsigsgoating filmand the undercoating film and has a
probl em of durability of the water-contact region. Therefore, an
internedi ate coating film (binder layer) is provided between the
., undercoating filmand the finish coating.film15 to inprove adhesion
(e.g., patent docunents 1 and 2). [0003]In this nethod, however, it takes
along time to formthe antifouling coating fil mbecause-the internediate
coating film imdrenned. £ Mol LOYE sc 4NQS &St 5] rohl em ot
anticorrosion property though 263the aghegF%hlégtaggﬁaﬁﬁg:%ﬁﬁé¥§§599hg
filmand the fii gh goatdpg fiy een . | ved. As a_ means to
sol ve such a problem there 'hasr{@bre}ggl?lm?iﬁggl !())fsne)gclq_laea%or%})§ 8PPESEntFf oul i ng
coating film i whLgh ynder ing filmof vinyl ester resin or an

W b6%§é %‘%%&ﬁue ce 1S e¥§f%%§;o%ego

SF- 1339 unsat ur at ed ster resin and a stlico PH<anti foul i ng
coating filmar i-.or.der _on surface of a base (e.g.., patent
docunent 3) o%egetég%r%giétﬂeklcc&%ﬁcﬁfg fﬁ??ﬁ'l r‘?‘r\/\ﬁpgﬁfgﬂfﬁ%le‘?%ﬁﬂ% 40 m
conposed of an_5 nder coating conposition containing a bl ock pol ymer
consti tut e% O?LSOFB%E%%?nofaﬁélgféﬁf?sognﬂ BR%§ 1eh&r6XelE adbesiahehavi ng

pol ar groups at _both ends of a polecule and a finish coating film conposed

of a silicone" FubBeroF TS0kt P CorffoSPEi dAVat R fepatedd fidmder on a
10 surface of _a base Oﬁﬁl?lﬁ pat ent docunent ;% [0004J:Accor ding to such a
conposi t e coafPng¥ii e CAFBRGEER oFOPr Bt S loaropet Sheke@ mdd dvecause an
internediate coating filmis.not fornmed, and the adhesion between the ‘
under coati ng FPPHY dHfR@3 AP RItBat g fllhceBecahnbeh i oprtoired. However ,
there is.yet roomfor inprovement in the anticorrosion property. On
t he ot her -hanftiBdantieesr evBilogedoatlivig conposite orpaddmy ifdilmg (a) an
epoxy resin, (b) a curing agent, (c) a counarone resin and (d) a hydroxyl
group- 20 %ontesiety beepenephedas resietargnatbeatimysH idantfiogned from
t he conposition have been disclosed in a patent document 5. In this -
document 5, hbwevend therenferpedting Wdscrindt hes amopreniggests on of
adhesion of this ‘ B :
C : durability of the water-contact region. Therefore, an
 intermediate coating film (binder layer) is pr&vided
between the undercoating film and the finisﬁ coating film
: 15 to improve adhesion (e.g., patent documents 1 and 2).
[0003] 1In this method, however; it takes a long
. time to fo:m the antifouliﬁg coating film because the
intermediate coating film is formed. More&ver, there
still resides a problem of anticorrosion property though
- 20 the_adhesion between the undercoating film and the finish
coating film has been improved.
As a means to solve such a problem, there has been

disclosed a composite antifouling coating film in which

an undercoating film of a vinyl ester resin or an



SF-1339 4 coating filmto other coating filnms, particularly to an

or ganopol ysi | oxaneantifouling coating film Patent docunent 1: Japanese

Pat ent No. 10463383Fatent document 2: Japanese Patent - No. 1276889 Pat ent
docunent 3: Japanese. Patent Lai d-Open Publication No. 296175/1998

Pat ent docunent 4: Japanese Patent Laid-Open Publication No. 327914/2001
Pat ent docunent 5: Japanese Patent Laid-@pen 10 Publication No.

279167/ 2001 DI SCLOSURE OF THE | NVENTI ON. PROBLEM TO BE SOLVED BY THE

"I NVENTION [0005]It is an object of the present invention 15 to provide an.

epoxy anti cor nashv¥ers£ead idid eresi-tkon gapablsa 19f..har pi.pg, an

anticorrosive coating filmhaving excellent adhesion to an

or ganopol ysi | gxango@ntdd QWdiisy §93hi Be FEAMANT NAYLOE SXCLId O, e

anticorrosion property, an anticorrosive coating fi romthe :
composition, 28 anALHanopolyulaxangoafidlou)) 09 coupgsile coating film
.and a ship or an underwater .Structure coated wthtne ‘oa%lng film MEANS
TO SQLVE THE 8&&:@" fi%.'lzn_ jj_%sglhgcliogg Gguq_cglgrceooaoc)g%ga%ti. r%oégrggci)g/eed %%atainng .
5 undercoating composition containing a block éolymer
constituted of orgaﬁosiloxane units and alkylene oxide
units and kaving poiar'groups at both ends of a mélecule
and a finish coating film composéa of a silicone rubber
finish coating composition are formed in order on a
10 surface of a base (e.g., patent document 4).
[0004] 'According-to such a composite_coating—film,
the production process can be éhortened because an
intermediate coating-film is not formed, and the adhesion
between‘the undercoating film and the finish coating film
15 can be improved. Howeﬁer, thefe ié yvet room for
improvement in the anticorrosionrproperty.
On the other hand, an anticorrosive coating
-composition bomgrisingr(a)'an epoxy resin, (b} a curing -
agent, (c) é coumarone resin and (d) a hydroxyl group-
20 - containing terpenephenol resin;and a_ébating film formedr
from the composition have been disclosed in a patent |
document 5. In this document 5, however, there is

neither description nor suggestion of adhesion of this



_conposition of the present invention is an anticorrosive coating
conposition Slf— or form ng an epoxy anticorrosive coating filmin an
anti foul i ng*co te coating filmconprising an epoxy anticorrosive
coating filmand an organopol ysil oxane antifouling coating filmwhich are
lamnated in order on a surface of a base, said epoxy anticorrosive
coating conposition conprising: (‘A) an efoxy resin, 10(B) a curing agent
for epoxy resins, and (C a nodifier which is either (i) a nodifier
conprising a hydroxyl group-containing petroleumresin (ol) or a hydroxyl
gr oup- cont aicwaig rerigemephengiheresiont{ 2y, £0Ingj ipagt @did+ By €OMRHI Sing a
hydroxyl group- 15 containing petroleumresin (cl) or a hydroxyl

gr oup- cont aiomgagidperipesighenad resin (c2) and aatifouling eoetingsilm. (c3) .
-[0.007]1't is preferable that the nodifier (C) is the nodifier (ii)

' conprising a hydp@aHn t0RmeRRt ai. nld%qjaggsgeéa{@gzx?yrﬁg esjay dpig or a

hydr oxyl group-containing terpenephenal resin nd' a counarone resin

(t3) and contain c resi 0 99 parts
by wei ght in the%’tat()t?igl"lt %gyﬁ“%?ltszeb:yﬁlgrﬁ%s%f Ela‘f%nafrngg ](%1‘;8@) the resin
(c2) andsthe resi )., SF-1339 It_is also preferable that the nodifier
(O) is cont ai nedPnﬁ%&% n%‘f %5 tJ@paZ‘Webaé) Fley LpidifiPYused on 100
-parts by Wekﬂp’ﬁr .of the cured resin solid conmponent. [0008] The hydroxyl
gr.oup- cont a GFERR om 3904 Y%8 or the hydroxyl group-contai ni ng
t er penephenol resin (02) preferably has 1 to 3 hydroxyl groups in one

nol ecul e. PRé st demungngoidnt JefparimseyRirtont Igriolippeant ai ni ng -
petrol eumresin (cl) or the hydroxyl group-containing 10 terpenephenol
resin-(c2) Pgbﬂ)&@ﬁa@a@m YWoi. nBQﬁélmdmgxmof 40 to 160C. The softening
point of the coumarone resin (c3) is preferably in the range of 90 to
120C. [0009] The epoxytadbicofehesbYe Je@rlnddk Patent ILaid-Open

10 Publication No. 279167/2001

DISCLOSURE OF THE INVENTION =

PROBLEM TO BE SOLVED BY THE INVENTION

[0005] It is’qn object of the present iﬁvention

.15 _to provide an epoxy énticofrosive coating composition -
Capablé'of forming an anﬁicorrosive coating fiim haVing'

excellent adhesign:tofan érganopolysiioxéné antifouling
-coatihgrfilm and haviﬁg'excellent anticorrbsion propérty,
an anticorroéive coating film formed from the composition,

20 an organopolysiloxane ahtifouling composite coating_film,

‘ .énd a_ship-or an ugderwater structure coated with the

COating film.

MEANS TO SOLVE THE PROBLEM




15 conposition preferably further conprises at |east one conponent
selected fromthe group consisting O talc, silica and titanium oxide, and
.al so preferabl grfigider conprises an-anti-saggi ng agent. : - The
anticorrosive coating filmof the present .20 invention is forned fromthe
aboVe-descri bed epoxy anticorrosive coating conposition. [0010] The
or.ganopol ysi | i xane antifouling conposite oating filmof the present

i nventi-on-is an organopol ysi | oxane antifouling conposite coating film
SF-1339 7 conprising the above-nentioned anticorrosive coating film(I)

and an or ganopol ysifloggane antid Qifldx30a60atbpthdivemeaktidgwhich are
| am nated in order on a surface of a base, wherein the organopol ysil oxane

antifouling coadigiflib® 3r- thd |drdser@n 130EHE O4H 1100 2608k Db Fiddmdkor med
froma noi sture-curing organopol’ysil oxane conposition conpri sing

} or agnopol ysi | oxans JRavipg, cepdensing fHnckhonal  aroups.at both ends of a

nol ecul e. [0011] The “or ganopol ysi | oxane antifouling coating 10 film((ll) is

_ preferably a'%%tﬂaagrggkwggga%yiﬁq 2. oLRt e Ak NG olgananal ysi | oxane

§ conposi tion conprising organopol oxane aV|ndjcon I'n uncti onal
T5The: or ganopeISerox SAL" anCTEou i-hG “BoSOCRD THmerrrLre hlreBiory a
Cont ai mi ng. { hd TTGaPH Barar TSt YeHd CEP FcaHe BT G Bt 1 1o
or ganopol ys. | SPARE AZGT T SoHdehaPnG “PERLET chel A6 apet ot T &R0 of L2
nol.ecul e. [0012] The ship or the underwater Structure with a conposite
coating fil m GPOFKeBFESRMOT iiFe ROPEATASCOmRRd3gn EoEPE W% h t he
apove4ﬁentigned or%gpgggnggﬂgypégg?n?ntifouIing Qonposite_coating film
N 0 (Bf a curing7agent for epoxy resins, and
(C) a modifier which is either (i) a modifier
comprising a ﬁydroxyl group—coﬁtaining petroleum resin
r(clf or a hydroxylvgfoﬁp~containing terpenephenol resin
(c2), or (ii) a modifier compriéing a hydroxyl group-
15 containing petroleﬁm ?esin (él) or a hydroxyl group—r
rcohtaining terpenebhenol resin (c2}) and a coumarbﬁé resin_
(c3).
o [0007) It is preferable that the modifier (C) is
the modifier (ii} comprising a hydroxyl group-containing
20 petroleum resih (ql)-or a hydroxyl group—containing
terpenephenol resin (c2) and a coumarone resin (c3) and
contains the coumarone resin (c3) in an amount of 1 to 99

- . parts by weight in the total 100 parts by weight of the

resin (cl) or the resin {c2) and the resin (c3).



“filmin an anti

EF F, CT OF THE I NVENTI ON [0013] According to the epoxy anticorrosive
coating conposition of the present invention, an anticorrosive coating

fil mhaving. exgelief adhesion to an organopoly5|loxane antifouling .
coating filmand exhibiting excellent anticorrosion property for a base 10
can be fornmed. By the use of the epoxy anticorrosive coating conposition,
the working termcan be made shorter than before and the painting cost can
be decreased, because an internediate coating film (binder l|ayer) is
unnecessary.. 1.5 BEST MODE FOR CARRYI NG QUT THE | NVENTI ON

[0014] The epoxy anti.cog T 95LY S, COALLAG CPROSIA QR Af:Lhe (kpvention s an

ant i COI’I’OSI ve coatl ng conposition an or ganopo ySI | xane ant | foul i ng

~coating 20 f|| fﬁ%ﬁnbﬁ nggnfgmogéglgfng %E ?ﬁ9§%n§ptl orroshggb cqgtyng

I ng. conpOSIte coatl ng m .“conpr i |ng +an €poxy
anticorrosive G0atin or pol ysi l,oxane ant uI|n coatlng
fil'mwhich areqﬁQEQng?%%gi or%fgh%n aq%hr éE%dO¥Q%EQNEP g

The epoxy anticorr Qsj coa t|on co r|ses (A poxy resin,
(B) a curing agent(]-)ﬂ))ﬁi@]epoxﬂ‘l ?ﬁﬁ' dggfﬁﬂ' ﬁﬁaPFP%r %@ﬁ%;?QFE ei t her
(1) a noditier_conprisin rou - contai ni ng petroleun1re5|n (cl)
or a hydrogyl &sﬂiﬂp %ilntcg"f aﬁ%q’t)@ﬁ)&éﬁgp% o~ GBdEnEed) beppeeRhenel
nodi fier conprising a hydroxyu#g;oup containing petroleumresin (cl) or a

hydroxyl grouf®SiB  tomt &'t i *enpéaépherol 3 resinexyd 2y anes alk qlivar one

resin (c3). [0015]The conponents are descrlbed bel ow. EPoxy resin (A)
: : mo ecule .

‘The softening pqiﬁt of the'hydroxyl gro@p—containing
petroleum fesin (cl) or tﬁe hydroxyl Qroup—containiﬁg
10 terpenephenol resin {c2) is preferably in the range of 40
| to 160°C. | |
The softenlng p01nt of the coumarone resin {c3) i=s
' .preferably in the range of 90 to 120°C. . |
[G009] The epoxy antlcorr051ve coating
15 composition preferably further comprises at least oﬁe
Vcomponenf selected from the group consistingkcf télc,
éilicarand titanium éxide, and also préferably~further
comprises an anti4sagging-agent.
Thé'anticorrosive cogting film of th; present
=20 ,invention is formed from the above-described epoxy
‘anticorrosive coating composition.
[0010] The organopolysiiixane antifouling
composite coating film of the pfesent_invention is an

organopolysiloxane antifouling composite coating film



The epoxy resin (A) is a resin having two or nore 15 epoxy groups in one
“nol ecul e, and the epoxy equivalent is desired to be in the range of 160 to
700, preferabl y-180.4 0 500." Exanpl es of such epoxy resins include glycidyl-
et her epoxy resins, glycidyl ester epoxy resins, glycidyl am ne epoxy
-resins, phenol novolak epoxy resins, cresol 20 epoxy resins, diner acid
nndified-epoxy resins, aliphatic epoxy resins and alicyclic epoxy resins.
O these, bisphenol epoxy resins , particularly bisphenol A type epoxy
resins, that are glycidyl ether epoxy resins are preferably used. Wen the
bi sphenol epox in_is e 9. 10 a coating.filmhavin xcel'l ent
adhesion to aﬁx%&ﬁgﬁgﬂgl§§$l%i%ﬁ%I%%%g'ou inQ“%%ﬁFP%&V?|F%?@%H?%%%Fbrned
[0016]Exanp|es e epox res f _bi sphen e include '
bi sphenol A ¢y %8. S ed e Yondnos aa?%%&wgnw ey
et her, bisphen pro y] ene oxi de di Ci et her,

.ethylene OX|de8%pgl y@r iﬁﬁ ?B%ﬁd@eﬁggéﬁ‘ﬁrépﬁéﬁ PC% 3E¥ﬁyl_ether
~and hydrogenat ed blsphenol A propylene oxi de - dij ci dyl ether

10[ 0017] Exarrpl‘g%er&fmt ?c%lfgﬁ%iﬂﬂé?ﬁﬂ CEpEXyY Or‘félnEnEP%HJen‘?f &siilfs  whi ch
are liquid at ordlnary tenperature, such as "Epicoat 828" (trade nane,
avai | abl e PronSheftP 8. antitpuligpoepasdangvhiehttornigd £§60m9D), " Epot oht o
YDF- 170" (trade nanme, available from Tohto Kasei Co., Ltd, 15 epoxy
equi val ent : 1@@%%%8@%% N@?WM&?#&@I@%M@I&P@@&H%ICe?ﬂmmrﬁlTiGr ay
Thi okol Co., - Ltd., epoxy equival ent: about 280); resins which are sem
-solid at ordmagpopehmxlatw f@lmngasoﬂ@m 884t {oradeyuvamps, at
“available from Shell Co:, Ltd., epoxy equivalent: 230 to 270) and 20
" "Epot oht 0 YD- b3#h endadmframmalamuaELable from Tohto Kasei Co., Ltd., epoxy
equi val ent: 230 to 270); and resins which are solid at ordinary
teMperature, such 8801Hpi coahelbfdindpohdenaare aviad fallied coatShel |~ Co. ,
. Ltd., epoxy SF-1339 11 equivalent: 450 to 500). These epoxy resins can be

used si ngl9 ofiilm ¢ODDIiinatdreTfeahbl Wwoaotoiey Iﬂlmﬁlsmh@&ﬂﬂx@ﬂ iang agent (B)
_'for epoxy resins o
' ' m01sture curing organopoly51loxane comp051tlon comprising

organopoly31loxane hav1ng conden51ng funct;onal‘groups.at
both ends of a molecule and iiquid paiaffiﬁ or a silicone
S oil. | | |
-5 _ The organopolysiloxane antifouling cbating filﬁ (II) -
is preferably-é coating film formed from a moisture-
curing organopoly$iloXane composition containing the
iiquid paraffin or thereilicone-eil in an emount of 1 to
150'perts by weight based on 100 parts‘by weight.of ?he
20 organobolysiloxane hawving condensing funcﬁional groups at
. both ends of a molecule.
[0012]  The ship or the uﬁeerwater structure with -

a composite coating film of the present invention is



The curing agent (B) for epoxy resins is used for 5 curing the above epoxy
resin, and an am ne curing agent which can react with the above epoxy
resin to cure §¢Fﬁ%$%§in is preferably used. Exanples of such am ne curing
-agents include hitherto known curing agents for epoxy resins, such as
modi fi ed pol yam ne curing agents, 10 pol yam de curing agents and nodified
pol yam de: curi ng agent-s. [0019] Exanpl es t he nodi fi ed pol yam ne-curing
- agents include nodification products of pol yam nes such as aliphatic
pol.yam nes, alicyclic polyamnes, aromatic 15 pol yam nes, specifically,
‘et axyl enedi am _ne,_ J orpnedi am ne, .di ethyl enetrianm ne, , ,
triethvlenete?%%%ﬁﬁeagﬁ éﬁ%d%ﬁgrrﬁﬁgﬁ?Fﬁgph%ﬁ%9n3ﬁ§i¥s§§8§F?FcaIIy, there
can be nmentioned,. [for.exanpl e | i phati,c, alicyclic or aromatic pol yam nes
‘wherein 20 polgyf%r%ifﬁéls1ﬂ8v§8%%%§%atr?ocﬁ%té&gb§l oxi de addition, M chael
addi tion, Mannich addition, thiourea addition, acrylonitrile addition and
_ ket one cappi ng. [0020] These nodi fi ed pol yam nes, pol yam des and ,
nodi fication products of polyam dee desirably have an SF-1339 12 ami ne |
val ue of usually 50 to 1000, prefiéraflyy, T (BVERRIONAwen the ami ne val ue of
the curing_agent is in this range, a balance between drying property and
adhesi on tends to b8I1¥brovdFcoTHEBE BArthRy eRpewt snaiectsviyg |iquid to 5
~solid. The polyam de curing agents are, for exanple, polyani des obtained :
by the reacti 6R2sLNAi eemrpsHeiah wift fhanPresentExamsinédonf a&he ani nes :
“include the aforesaid aliphatic polyamnes, alicyclic polyam nes and :
aromatic - anticorrosive cepating film having excellent adhesion to

: an¢orQanopolysiloxaﬁe antifouling coating film and
exhibiting excellent anticorrosion property for a base

- 10 “can be formed. By the use of the epoxy anticorrosive

coéting composition, the working term can be made shorter
~ than befé:e and the painting;éost can ‘be decréased, |
because an—ihtermediate.coating film (bindér layer) is
unneceésary, ‘ |

15

-BEST MODE:FOR CARRYING bUT.THE INVENTION
[Q014] - The epo#y anticorrosive_coating
7 composition of thé invention is én anticorrosive coating -
composition forlan organopélyéilixane antifouling coating'
20 - film and is used for forming an epoxy anticofrosive |
coating film in an antifoﬁling composité coating film
_comprising an epoxy antiéqrrbéiveAcoatinQ fiim‘and an
.'organopolysilbxane antifouling coafing £ilm which arer

laminated in order on a surface of a base.



pol yam nes. Mre specifically, there can be nentioned, 10 for exanple, -
“Lackam de N-153" (trade name, avail able from Daini ppon Ink & Chem cal s
Inc., am ne vaipe;3 8P to 120), "Lackam de TD-966" (trade nane, avail able
from Dainippon Ink & Chemcals Inc., am ne value: 150 to 190) and
"Sanam de 315" (trade nane, available from Sanwa 15 Chem cal I ndustry Co.,
Ltd., am ne value: 280 to 340). [09021] The nodi fied polyaM de Curing
agents ..include nodification products of” the pol yam des, and
specifically, there can be nentioned, for exanple, "PA23" (trade nane,
avail abl e from Oht i.cal, Co., Ltd. , 20 am ne val ye: 80 to 150) that
is an epoxy adduct %ggt %ﬁ%% %J)l/tjt%oerréﬁ&ivtei SRAT RGBS p6fyani de with an
epoxy conpounq:'&%r}qs'éAdeca Har dener EH 350" (trade nane, available from
Asahi- El ectro- m F‘Co., Ltd., am ne SF-1339 13 value: 320 to 380)
that is a Mannich Kggll fication prqoduct of nodified polyam de. [0022] O the
above pol yam des and’ nddi $8¥R% i'6Gi¥product s thereof, an adduct of an epoxy
- conpound is 5 pref e(\%?bl y used. The -above-nenti oned nodified pol yam nes,
pol yani des ‘and modi‘fi cAtFonF GGEEs £6F poPYanatddseanmBe used singly or
in conbination of two or npre kinds. Mdifier (C? As the nodifier
(O, the hydroxyl §rbup-Rhidion wgieh patebiham (Hesanmedifier the hydr oxyl
group-contai ni ng terpenephenol resin (c2) (nodifier (i)) may be used
singly, or a COMBFhatTdm dvdiseylegiraupceynirinimg pesirnlewm2yesitd t he
counmar one resin §03) may be used. [0023] Hydroxyl group-containing

petroleun1resﬂﬁ1 1gfc%”§ydroxyl group—containing terpenephenol resin
{(¢2), or {ii) a modifier comprising a hydroxyl group-
containing petfoleum'resin (cl) or a hydgoxyl group-
10 containing terpenesphenol resin (c2) -and a coumafoﬁé resin
(c3). | |
N [0015] The components are.descfibed below.'

Epoxy resin (A)

Thg epoxy resin (A} is a resin having two or more
15 epoxy groups in one molecule, and the epoxy equivalent is
desired to be in the range of 160 to 700, preferably 180
to 500. 3xamples of spch epéxy_resins inclﬁde glycidyl
ether epoxy resins, glycidyl ester epoxy resihs, glycidyl
amine epoxy resins, phenoi novolak epoxy.resins, cresol
20 .. epoxy resins, diﬁer acid modified époxy resins, aliphatic
epoxy resins and alicyclic epoxy resins. OfF these,
-bisphenol epoxy fesins p particularly bisPhenol A type
.époxy resins, that are glycidyl ether epoxXy resins are

preferably used. When the bisphenol epoxy fésin is used,



The hydroxyl group-containing petroleumresin (cl) is a polynmer using, as
a main raw material, a fraction that is a by-product in the petrol eum
refining and contiaispi ng a hydroxyl group, In the present invention, 20 the
resin (cl) is desirably a hydroxyl group-containing petroleumresin that
is solid at ordinary tenperature and has a softening point of 40 to 160C,
preferably 50 to 150C. If the softening pgint of the hydroxyl
group-containing petroleumresin is |ower than 40C, water SF-1339 14

resi stance and seawat er resistance of the coating filmare | owered, and

t he hydroxyl-gr@ugtgﬁ@tfgjﬂerd@%brg&gg@hég§i£B%§?§§¥ nes bl eeds out on the
t he ot

filmsurface to cause remai ning of tackiness. er hand, if the 5

sof teni ng poi Bt oex668tla: hGnd R0t : K SE0RLL Yy R b et 8

wor kability or to lower filmproperties, , uch a
tenperature i S undggirabl e. h droxyl. . group-contai.ni ng petrol eum
10 resin (el) desi gkl hasE%Q{;{éﬂé;h‘g%?%%%e%’r’%ﬂﬁ%?%?e‘? SRR 2
 petrol sumr eobnchaY A B, Siteferol A B Gl ok S e

W conpati bildty._of Xy, resin (A with the curing_15 agent (3)1for
epoxy resi%s ?g ?%%gFgﬁﬁ'anglﬁéﬁgé?§%v?¢h?¥hﬁF&@W@@gﬂsAexerted on the film
properties. | Oih%xpu er of.ggdrox | groups in one MJ ecul e exceeds 3,
water resistanceANd ‘SE8RaPE OF e 8t BL ¥TedY bt - c 54FPRERPY 13 are | ower ed,

so that such a_n nber is undesirable. 20[0025] Exanples of the hydroxyl
gr oup-cont ai nT Ry patr SF&GRh Fegi ReLel e thrtudiydareratted gatamdicawh Resi ns

obt ai ned by Q%{ mer.izing C9 fractions fromheavy oils produced as
by- product s | Fovéufthgphend Bydesganytesbhsabeney i meaorlionst i ves,

i ndene and vi nyl t ol uene, .
_ _ oxXide diglycidyl ether.

10 f0017] Examples of typical bisphenol epoxy resins
includé resins which are-liquid at ordinary temperature,
such as “Epicoat'828” (trade name, aﬁailable from Shell -
Co., Ltd., epoxy equivaleﬁt: 180 to 190), “ Epotohto YDE~

-170”-(trade,naﬁe, available from Tohto Kasei Co., Lfd,

15 epoxy equivalent: 160 to 180) and “Elep 60” {trade name,

' available from Toray Thiokol Cg., Ltd., epoxy equivalent:
about 280); resins‘Whiph are semi-solid at ordina:y
tempgraﬁure, such as “Epicoat 8347 {(trade name; availablé
from Shell Co., Ltd., epoxy equivalent: 230"to 270} and

- 20 “Epotohto ¥D-134" (trade name, available from Tohto Kasei
Co., Ltd., epoxy equivalent: 230 to'270);rand reSiné
Which are solid-at ordinary tempeiatu£e, such as “Epicoat

1001” (trade name, available from Shell Co., Ltd., epoxy



E7-1339 15 aliphatic petroleumresins obtained by polynerizing C5

- fractions, such as, 1, 3-pent adi ene and i soprene, copolynerization petrol eum
resi ns obt ai neg--hygseopol ymerizing the CO fractions and the C5 fractions, 5
i aliphatic petroleumresins obtained, by partially cyclic-polynerizing
conj ugat ed-di enes of C5 fractions, such as cycl opentadi ene and

1, 3-pent adi ene, 'resins obtained by hydrpgenating the aromatic petrol eum
resins, and alicyclic petroleumresins obtained by polynerizing 10

di cycl opent adi ene. Into these petroleumresins; a hydroxyl group is

i ntroduced. Ogghifes@enty QX 8hHBYP- CANAI %%Bgya#ggfﬁé GapeLLoleum resins
are particularly preferable fromthe viewpoi nts  of water TeSistance and
seawater resi 34agee. o151,0020)The shoye hydraxyl, gr gupagont ai ni ng

petrol eumresins (tl) can used 'singly or 1'n conbination of two or nore

ki nds. Hydroxyl 4r pyPr ”ntahgi@g tgrgﬁneﬁﬂeggk ges%n %52) The hydroxyl
gr oup- cont ai ni ng terpenephe . : f Hrer .of a terpene
mononer and a phengl_comound an ig rﬁgresented bi the fornula -
(QLO1-110n( OBH60)" T m 1 s %h *Pnltegdl! of°2 T°*gr E8PLPS Hhd 989 £°% multipl e
of 1/2). §§anghes of _.constituent units, which are derived fromterpene and
constitute’ t hé hydf o %quﬁp?88ﬁ¥af?ﬁ+ﬁy L P339TIR° FETPEh&SITEN0l resin
- (soneti nes refgrred to as “teﬁgene constituent units" hereinafter) include
constituent uRFtE! it VERr BATROMRR VERTEE (BOF¥NELSER & U tdepenes,
such as nonot er pene, ((CL01116)), sesquiterpene (éC151-124)), 5 diterpene
((C20H32)) ant*%t+%ter crePIPHABSY, &FATEORStPE v amiins derined from
~their derivatives. Exanples of constituent units which are derived from
‘the phenol cofPHUnY idvd “Een8i Fhereo tHowy eyl groups dom sbekyg

t er penephenol resin (sonetines referred to as 10 "phenol conpound
constituent uFRtidrS,héusinadt BpYifhed wid veorsei curing wdanssderived from
phenol, cresol and bisphenol A [0027] The terpene-constituent units may
const it uth® t HROIRAisRy Cugibupagentniatichgqodeped ephlyrolides cuesihg si ngly- or
in conbination of two or nore kinds, and the phenol conpound constituent
‘units may corgtg§nttf.e t he hydroxyl group-containing terpenephenol resin
singly or in conbination of two or nmore kinds. Further, the terpene
constituent units [8f#%1 he phremgilesomfothd BOdchinst ipblgatnitai ¢srimy be
present alternately or at randomto constitute the hydroxyl

group- cont ai fgsgtseipehepbenodifiasitnion products of polyamines such

as_aliphafic polyamines, alicyclic peolyamines, aromatic
15 _pdlyamines, specifically, metaxylenediamine,
isophoronediamine, diethylenetriamine,
triethylenefetramine and diaminodiphenylmethane= Mors
specifically, there can be méntioned, for example,
aliphatic, alicyclic or arcmatic polyamines wherein
éO polyamines have been modified bj epbxide éddition,
) Michael addition, Mannich addition, thiourea addition,
acrylonitrile addition‘aﬂd:kétone capping. |
{002031 These modified polyamines,-polyamides and

‘modification products of polyamides desirably have an



[ 0028] The hydroxyl group-containing terpenephenol resin (c2) desirably has
1 to 3 hydroxyl SF-1339 17 groups, preferably 1 to 2 hydroxyl groups, in
one nol ecul e. dn.case of a terpenephenol resin having less than 1 hydroxyl
group in one nolecule, conpatibility of the epoxy resin (A) with the )
curing agent (B) for epoxy 5 resins is sonetines deteriorated. If the
nunber of hydroxyl groups in one nnleculz exceeds 3, water resistance and
seawat er r.esistance of.the coating film Fe | owered, so that such a nunber
i's undesirable. [0029] The hydroxyl group-containing 10 terpenephenol resin

(c2) desirabl yh: uA -average .\l e r wei ght (M), as neasured by
GPC, of,aboyt.30%%tgaggg?§%f%?gpa !foggﬁ ﬁgbgpoPrﬁﬁ%QQH%ﬁ;%ph§°h9a?oxyl_

5 40 To 1600 SPeF BRaBIy 50" B 4UC EG G IFHCAGBRE off rgh Jo1 iR TS dFoner

t han 40C, progegghgﬁc %&% as agﬁjcorrosion are deteriorated. If the

sof t eni ng poi nt ~exceeds 1N Es PROVEEEDIRY adhsienessedst o

. sonetines det%giorate Wgrkagility. - [0030] As the hydroxyl
“gr oup- cont ai ni-ng 2B Y ETependfAENOIF eS| YD) ars mesphlvbtEinel ey
copolyneriging hg t erpene_nononer and the phenol conpound in an organic
solvent in th OIF.'J? serfd® BPlyapideqercimaragendat argst for atmmglde can be
rcially available resin can be al so used. The SF-1339 18

H;S?bng gfoﬁggggﬁﬁ%ﬁqﬁrﬂ?QEéPﬁénéﬁhéh@Ir%@@th@lGﬁ?}ﬁﬂan beidsettisi ngly or
in conbination of two or nore kinds. [0031] Counmarone resin (c3) The
coumar one r esPRIERD) EZagpiepodyynre contraimiinglsde htivo unfrenes icbnponent
unit,-indene conmponent unit and styrene conponent unit as represented by
t he f0||Omjnga$%phﬁpiﬁ;Hpﬂpamﬁnehe'ﬁbimymiﬂnrpolb@ﬁﬂahs and aromatic
~polyamines. More specifically, théxe can be mentioned,
10 - for example, “Lackamide N-153% (tradé name, available
from Dainippon Ink & Chemicalsrlnc.; émine value: 80 to
120}, “iackamide TDwQGG”_(trade name, availablé from
Dainipéon Ink & Chemicals Inc.,,amine-valﬁe; 150 to 1930)
and “Sanémide"BlS” (trade name,“évailable from Sanwa
}5- che@%?al IQdustry Cor, Ltd.; amine value: 283 to 340}.
[0021]. _ The modified polyamide curing agents
mincluQe modification products of the polyamides, and
specifﬁcally, there can be meﬁtioned; for example, “PA-
23” (trade name, available from Ohtake-Chemical Co., Ltd.,
20‘ amine value: 80 to 150) that is an epoxy adduct obtéined
' bylthe addition reaction of polyamide with an EPOXY -

. compound, and “Adeca Hardener EH¥350” (frade name,

available from Asahi Electro—Chemical Co., Ltd., amine



10[ 0033] The coumarone resin (c3) nmay be a <counmarone resin whose end is
nodi fi ed mith phenol, or may be a coumarone resin wherein at |east a part

: of aromatic 'rdngs;-@re hydrogenated. Exanples of such coumarone resins

include a |iquidproduct having a nunber-average 15 Ml ecul ar wei ght of
200 to 300 and a solid product having a nunber-average nol ecul ar wei ght of
600 to .800. The coumarone resins (c3) Efg be used singly or in
conbination O two or nore' kinds [0034].Or"the counarone resins (c3) for
use in 20 the invention, the I|qU|d product desirably has a viscosity.
(25C) of usual t 0 the solid. SF-1339 19 r oduct

desi rably hasvgxsgftgﬁﬁhagg% u§5aﬁ|® H o lcgfl ggcﬂr%%ﬁﬁﬁrone
resins, the sql d_pr t | eferably used in the invention. As the
modi fier (C) ?Ofl 89 &t%oelsaﬁf\} ‘ion, the 5 nodifier (i) which is the
hydr oxyl group- con troleun1re5|n (el) or the hydroxyl

gr oup- cont ai ni ng tiﬁg pheﬁgl thesfhoye Jolvtides apdi FPerL¥Gatiamhi ch
conprises the h§8r0x¥ up- containing petroleumresin (cl) or the

hydr oxyl gr oup*CBhEk n?]?gfb‘etcé‘? péRepREREF PEsith E’-JEG’X(YcEPmaﬁ‘dn@héS counar one
resin (03) can be used, as described above. [ 0035] - When the

modi fier () PrSIeRaPRodissdr Chp \ﬁi‘ﬁ’loﬁﬁ‘ménﬂ@frﬂ/d?@éﬁleglr oedyenhnasni ng

petroleun1re5|n (cl) or the hydroxyl -group-containing terpenephenol resin

15 (c2), the RBHVFTEIeY @nd godasiicablon cormaiaied cifnpahyambded win be

preferably 5 to 200 parts by Weight, nore preferably 10 to 100 parts by
wei ght, parti B8®ar$ipglef éxrabhycgmbuoaBDorpaﬂ Swoy oweinghé , kbased on 100
parts by weight of the cured resin solid conponent (cured 20 product of
t he epoxy restpdifemn®)t he curing agent (B) for epoxy resins, the, sane
shall apply hereinafter). If the amount of the nodifier (C) is less than 5
parts by weight, §Hiﬂ$@ambdmﬁ1ant(@p;rthﬁ(Mydmbﬁper@yoﬁﬁuwwntdyhlagtalned
and adhe5|on to a silicone antifouling coating SF-1339

: 10 petroleum resin {(ci) or the- hydroxzyl group- contalnlng

terpenephenol resin (c2) (modifier (3}) may be used
singly, or a combination of the resiﬁ (cl) or the resin
{c2}) and the coumarone resin‘(c3) may be used.

[(0023] Hydroxyl group-containing petroleum reéin

The hydroxyl groupwdontéining petroleum resin (cl)
is a pglymer using, as a main raw material, a fraction
‘that ?s'a by—@roduqt in the petroleum refining and
cOntaining a hydroxyl group. In the present invention,

20 - the resin (cl) is desirably a hydroxyl groupfcontainingr
- petroleum resin that is solid at ordinary temperature and
has a softening poinﬁ of 40 tok160°C, preferably 50 to
150°C. If the softening po;nt of the hydroxyl group-

contalnlng petroleum re51n is lower than 40° C, water



20 filmis also lowered. If the anount thereof exceeds 200 parts by
wei ght, the coating filmstrength tends to becone insufficient. [0036] When
the nodifier (P-1xsthe nodifier (ii) which conprises the hydroxyl
group-contai-ning petroleum resin (cl) or the hydroxyl group-containing
t er penephenol resin (c2) and the coumarone resin (c3), the coumarone resin
(c3) is desirably contained in an anount 4 f preferably 1 to 99 parts by
wei ght, nore preferably 30 to 10 70 partS by weight, in the total 100
parts by weight of the nodifier (C). Further, the nodifier (C) ‘is |
desirably used.l f er ahl. to 200 parts. b Lght, nore
preferably 1oqfﬁqugngg?%§&b§£ﬂ§%b‘iF%%é%F?EE a?gyﬂ%?é%@Fégﬁyﬁégmto 50
parts by weig QN arts 15 by weight of the cured resin solid
" conponent . Whgketﬁgégg%ghf%g 1?%%%#3595V r SR T HE B 09e PRERGES Whore
excel l ent anti .r.osLon. property-is obtained, d adhesion to a silicone
antifouling_cgggﬁhggége?ﬁ??%g?“%e rSvgd9“25?%0§QTWH%”§EFPCBPr6%?@% coating
film(l) for gﬁggon1the epoxy., anti corrosi ve coating Conposition of the
i nvention contains"suen” MR- (G HhRi Adrcehabe $11FHS s excel | ent
not only in adhesion to an antifouling goating filmformed thereon but
also in an icg?fgg?b%g 3§i9ﬁ$ﬁ¥9§fdﬁr6%8r?y.tm%ﬂﬁﬁvg¥PlﬁyoﬁhéYUSe of the
| at er - descri bed antifouling coating filn1ill) conpri si ng
"or ganopol ysi POXEAES Hithd < dReRsFAgkrRAE v b ter depsrafibot h ends of a
nol ecul e” as an antifouling coating film the anticorrosive coating film
L (1) is parti cBFRTYB&ela%®itaitnsifb abevat wfina: temppe688TEpbxy
anticorrosive coating conposition and epoxy anticorrosive coating film
The epoxy ant¥R&FFRAE coating conposition of the 10 invention is
obtai ned by m xi ng the above conponents by a conventional process. Mre
~specifically, to tH®2ddoxy Thsihydwxy) herowpdicbheaifOyg isetatdedn
preferably at |east one conponent selected fromthe group consisting of
talc, si Hilca Zamin i fcdni desdxabéyisa$ ut ther3 addedxylogeoups,

preferably 1 to 2 hydroXyl groups, in one molecule. In
: gase of a hydroxyl grbgp—éontaiﬁing petroléum resin
having lgss than 1 hydroxyl group in one molecule,
compatibility of the epoxy resin (A) with the curing
15 agent_(B} for epoxy resins is lowered, and hence, evil
.influence is exerteq on the film propertias. If the
riumber of hydroxyl groups in one molecule ;xceeds'B,
water resistanbe and éeawater resisﬁance'of the coa%ing
. film are lowered, so that such a number is.undesirable.
20 (0025} - Examples of the hydroxylrgroﬁpmcontaining
'_petroiéﬁm resins {clf include aromatic petroleum resins
obtained 5y polymeriéing_CQ fractions from heavy oils
produced as by-products in petroléum naphtha cracking,

such as styrene derivatives, indene and vinyltoluene,



15 preferably an anti-sagging agent is also added, and if necessary, other
~ conponents are further added, and they are m xed and stirred by a stirring
machi ne to honmgengagusly di sperse them whereby a main agent conponent is
prepared. To the main agent conponent, a 20 curing agent conponent '
containing the . curing agent (B) for epoxy resins is added, and they are

m xed and stirred to di sperse them whergby the epoxy anticorrosive
coating conposition is prepared. Exanples of other conmponents contained in
t he mai n agent conponent include inorganic SF-1339 22 dehydrating agent
(stabilizer), i Qgﬁg ' t filmformng conmponents,
solvent'(e.g.?qg%ﬁé%gglﬁit yQ£F§%%§§§$ %ﬁgﬁﬁﬂaénb e ﬁ?gﬁﬁg}z i i *ungal -
agent, anti-agi t, ti_Qxi,dgnt ntistatic, agent, flanme retardant,
_t her nal condug%?g%f§§%h(ﬁé§} fﬁdlé h%%?éﬁl%%ﬁﬁm@ﬂdndgaﬁﬁﬁ??’[0039}The curing
agent conpone N he in _agent conponent are . used in such anounts
that the equiggyééghégﬁ%%¥i)n_9ﬁ rgi??%ggﬁ?HF% Zﬁaé&ﬁgvaYent of the 10
curing agent 3)..for epoxy.resins_to the epoxy equival ent of the epoxy
‘resin (acti vet%@%ilr%&ee%%ﬁiﬁy\%ﬂeeﬁ?/%%‘&u?{?él ERE)Cy SrprEieranly 0.4 to
1.0, nore @ref régggzO.S to. 0.9. Wen the equivalent ratio is in this
range, an epo%@l ORI VE R REF HYS FOI5R ISR Ry BaERIFEht cvsid@rability
and excel | ent ti corrosion property can be fornmed. The epoxy

anti corr osi vePRoORFHE A 781 ugRECH rideanasorti §sf bramidians,assaghf age of a
base (object of coating) by a hitherto known process using the epoxy
20 anti cor r ostYetEFAIeRg e86npadi 11 drRentaCi40eAs rRREN Y agleis ineide oy can -be
.mentioned, for exanple, underwater or water-surface structures,. such as
cool i ng wat erPEIsIeyAgiaonshe ehomaels roft rcRermakesingat amicc power pl ant's
or other seaside plants and port - SF-1339 23 facilities, and various

nol ded - pr oductsicysddls astshipem Gesinresdtebpedt by opolwadiing ngbases) on

whi ch-the ;‘anti fouling coating filns are foinmed, preferable in the

i nvent i ont%ar eligygdongntrdbenaat dntsuthase sttuctamesesdnd, a

hydroxyl group is intfoduced. Of these, hydroxyl group-
containing aromatic petroleum resins are partiéularly
preferable from the ﬁiewpoints of water resistance and
seawater resistance.
15 [0026] The above hydroxyl group-containing
' petroleum'resins {cl) can be used singiy or.ih
.combination of two or more kinds. |

Hydroxyl group-containing terpenephenol resin {(c2)

The hydroxyl group~contaihing terpénephenol resin
:20 (c2} is a‘copolymér of a terpene monomer and a phenol
compound and is represented by thé fbfmula écmﬂlan(CdkO)mﬁ
(m is an integer of 2 or greater, and n is a multiple of

1/2). Examples of constituent units which are derived

from terpene and constitute the hydroxyl group-containing



5 nore preferable are cooling water supply/drai nage channels (both of

i n-take channel s and drai nage channel s) of power plants. Prior to
appllcatlon ofsLhgsgpoxy .anticorrosive coating conposition.onto the base
surface, "base sur?ace 10 treatment” is preferably carried out in advance
in the followi ng manner. In case of plastics or rubbers, it is desirable
t hat surface roughening of the base surface is carried out by the use of
an abrasive such as a sand paper and then stains on the base surface are
wi ped off 15 using a cloth saturated with an organic sol vent such as a

| acquer thinn ca arefully by a

di sc sander, @ér%9n8$ rus q%?gghz ?HE §ﬁ§% ?% m§s P wi tHEY Esh wat er
is-carried ou cl ean the base surfa and orbed water is renoved by
air drying orgﬂﬁg éu g@lndi§otﬁgfe%ﬂ%£§%f gH?@nFO%?t%WH§Qﬁn4Pa5§ shoul d
becone not nD tha :6096 %E n_case of cargon steel materials, it
is desirable anv Ioglba%éél CYEELF3 BOACT (8t A IEhEe TR S 6 "FBnoved
by a di sc sander 0 brush or the like and then contamni nants adhering -
to the base sﬁ?flfa%%o‘%%ern?nd\/@ép}bﬂ g stcﬂ“&ttﬁr%%ﬁ‘%r at%effai th an organic

sol vent . case of naterlals of alum num 5 stainless steel, copper alloy

and t he I| e, ST FgrRene rifGedlse bupih & G- REnBak ECsbited deeaPd carri ed out

~using a power brush, a -sand paper or the like and then 'stains on the base
surface are VR dfHents hg ta 6P ReS af tamnttde 1w BaravRokeRami ¢ sol vent to
cl ean the base surface. After such 10 base surface adjustnent, a netal
‘base surface FEHESs 9 é@ﬂéﬁltbemﬁs@ﬂ¥ﬁ3ﬂﬂhﬂchonr9a¢¢wlvgﬁfﬁnompmhposes of
tenporary rust prevention. For the rust prevention painting, a primary
. Tust - prevent iMEHd merpeyhdpapdi nenyt sudie aseahydnoxghnimugi-ne rich priner
i s .used.. 15[ 0041] The base surface having been subjected to the base
surface treatdmtcinieg heededepsenohtatsin tisonbeirpoxye @rieciotposive
coatlng coNp05|t|on of the invention
10 “phenol compound constituent units” hereinafter) include
constltuent units derived from phenol, cresol and
blsphenol Al
[0027]_ The terpene constituent units may-
constitute the hydroxyl group¥containing terpenephenolt
15 ﬁesin singly or in combination of two or more kinds, and
‘the phenol compound constituent units may constitute the
hydroxyl group-containing terpenephenol resin singly or
in combination of two or more kinds. Further, the
terpene constituent units and the phenol compound
L 20 constituent'units may be present alternately or at random
Lo constitute the hydroxyl group-containing terpenephenol
resin. |

[6028] The hydroxyl group-containing

terpenephenol resin {c2) desirably has 1 to 3—hydfoxyl



by a coating nethod, such as sprayi.ng (air spraying, airless spraying),
~coating with a roll coater, coating -20 with a flow coater, brushing or
i mmersion, andsthgygpating layer is dried to forman anticorrosive coating
film The coating weight of the epoxy anticorrosive coating comnmposition
vari es dependi ng upon the type of an object of coating, the type or
conbi nation of the later- SF-[339 25 deigribed or ganopol ysi | oxane
antifouling coating film etc. and cannot be determ ned indiscrimnately.
As the drying nmethod, hot air drying, IR drying, ordinary tenperature air
drying or the li ca d ,accordi.ng to the type of a.silicone
resin in a si Idlllco e’ nglf%é%n | ?lou 9 29%88581‘%38 %Oéﬁ’%n&nt RE%fi | mform ng
tenperature (. i uri-ng tenperature). [0042] anopol ysi | oxane
anti foul i ng Cg%%é@%%%'c&n FﬁﬁefFFH?1%?%%$%?§§ﬁ6§23§§FBOQ%W%P%N&%?%nHing
conposite coat filmof the invention is_an antifouling conposite
coating“fLLnlﬁ%Q%hﬂc VEHE K FELE &neﬁﬁﬁym%%ﬁ?%kﬁw(iﬂmpétéga%ihg ¢FIm(1)
and an C}ganog%gysiloXane antifouling coating film(ll) are |lamnated in
order on a base “sOFPa¥ere38Hé ord&RopBrySRT i et i (BoubPrger@at i ng fil m
(1) is not specifically restricted, but preferable is an antifouling
coating fitm f6ried %?(#%Q?Wﬁﬁ%§tﬁ@§ﬁ€ﬂpFﬁ @®r gafiopb yeinlesarst conposi ti on
conpri si ng organopol si | oxane havi ng condensing functional groups at 20
both ends of. GYRBPERYIEOURTe i@noneoRpbsivke cusetsieny Bil wrtetr) of the
~invention contains the nodifier (C) in the specific anpunt as previously
descri bed, and°fhe&fdrsr @nc kéawsaerngesistmde dfashexcebteng #dhesi on to
" the organopol ysil oxane antifouling coating film(ll) forned SF-1339 26 on
a surface of BRe tewrtasy B0l Fhet) sand hasumberelisenhdesirable.

[0029] The hydroxyl group—Containing
C10 terpenephénol résin {c2} desirably has a ﬁumber~average
'molecular weight (Mn}, as measured by GPC, of ébout 300
to 600, preferably 300 to 500. -Further; the hydroxyl
gfbup~containigg terpenephencl resin (52) desirably has a
softening point of 40 to 160°C, pfeferably 60 to 140°C.
15 If the softening point is lower than 40°C, properties
sgch as antiéorrosion are deteriorated. If the softening
poipt exceeds 160°C, the resin viscosity is increased to
sometimes detefiérafe workability.»
[0030] As the ‘hydroxyl group-containing
20 terepenephenol resin }CZ}, a resin obtained by
¢épolymérizing the térpene monomer and'the'pﬁenéi
_cqmpound in an organic golvent in the presence of a

F;iedel—Crafts catalyst or the like can be used, or a

commercially available resin can be also used. The -



anticorrosion property. Mrtreagver, by the use of the antifouling coating
film(ll) conprising "organopolysil oxane havi ng condensi ng functi onal
groups at bot@FQQ? of a nolecule"” as the antifouling film the
anticorrosive coating film(l) is particularly excellent in the above
effects. [0043] Moi sture-curing organopol ysil oxane conposition 10The
noi st ure-curi ng organopol ysi | oxane conpgggtion for use in the invention
conpri ses organopol yil oxari e having condensi ng functional groups at both
ends of a nolecule (also referred to-as “organopol ysil oxane" sinmply

her ei nafter), preferably further contains . liquid 15 paraffin or a
silicone oil.hggg%%%% Vit oxane e gﬁﬁ%ﬁ%ﬁﬁﬁﬂgﬂoFﬁé%?gxéﬁé i“6€™ he same
as organopol ysil oxane descri bed in Japanese Patent Laid-Open, Publication
. 187506/ 2005 S e S Aanea: FBRDCRACITY & 3V BaptoRs BIKH -ends of a
nmol ecul e (chain nnﬂ%gﬁhe or .nol ecul ar_main chain). [0044] Such

“organopol ysi | oxane!d esi r SBPYUREPRE ke idededdd by the fol l owing formul a

[11]: [0045] SF-1339 27 WB-a WB- a ) , .
. The coumarone resin (c¢3) is a copolymer containing

5 such coumarone component unit, indene component unit and
styrene component unit as represented by the following

formulas [I] in the main chain.

[0032]

7 —HoG—CH—

g

) x A o= ‘[i}
10 [0033] The coumarcone resin (c3) may be a

coumarone resin whose end is modified with phenol, or may
.be a coumarone resin wherein at least a part of aromatic
rings are hydrogenated; Examples of such coumarone
resins include a liquid product having a numbeiwaverage
lsirmolecular weight of 200 to 300 and a solid product having
a number—avergge_molecular welght of 600 to ‘800. The
coumarone resins;(c3) can be used singly or in
combination of t&d’ér_more’kiﬁds;‘ |
[0034]7 Of the couméroﬁe fesiﬁé (c3) for use in
20 the invention,.the liguid product desirably has a

viscosity (25°C) of usually 5 to 20 poise, and the sclid



[ 0046] wherein Wis a hydroxyl group (-OH) or a hydrolyzable group, R and
R are each i ndependently an unsubstituted or substituted nonoval ent

hydrocarbon grguRs340f 1 to 12 carbon atons, plural R and plural R may be
each the sane or S'Pferent nis an integer of 5 or greater, and ais 0, 1

or 2). Wen a in the formul a [II] is O0or 1, Wis desirably a
hydr ol yzabl e group, and when a is 2, f desirably a 10 hydroxyl group
(-OH). [0047]In-the case where Win the ormula [I1] is a hydrolyzable -

group, exanples of such hydrol yzabl e groups include an al koxy group, an
roup, an

| Kk
agy oy grOupprégaégngg%%ﬁﬁifg&Pgu SOf Q%?%?é%%ﬁ&yoérggﬁﬁfl %giﬁ}group

15 am de group an

ket d X d bl
in'al Koxy o1 odRY" ﬁgv.@af;%c?‘)x%aﬁ%%%‘rﬁ%nmﬁm tReapp i bbiviean the

an al koxy group,

carbon atons n ato resent at one or nore positions. 20
Exanpl es of sacﬁfaf%% 6ﬂ1 8Iﬁ8 BNt oxy, ethoxy, SF-1339 28

As the modifier (C) for use in the invention, the
5 modifierr(i) which is the hydroxyl group-containing
petroleun resin {cl) or the hydroxyl'group¥containing
terpenephenol‘reéin {c2), or the modifier (ii) thch
comprises the hyd;oxfl group-containing ?etroleum resin
icl) 5r the hydrokyl group~containing terpenephenol fesin
10 '(cz)'and the coumarone resin (c3) can be used, as
deséribéd‘above.
[00353" When the modifier (C} is the modifiér (i)
which is the hydroxyl group-containing petroleum resin
{(cl} or the hydroxyl group—~containing terpenephenol resin
15 ' (c2), the modifier (C} is desirably contained in an
amdunt of preferably 5 to 200 parts by weight, more
preferably 10 to 100 parts by welght partlcularly
preferably 20 to 50 parts by welght based on 100 parts
be weight of the cured resin solid component (cured
‘20 product of the epoxy ;esin (A).and the curing agent (B)
- for epoxy resins, the same shéii apply hereinafter). If
'fhe émqunt of the modifier (C) is less than 5 parts by
- weight, sétisfaétory ahticorrosion property cannot be

obtained, and adhesion to a silicone antifouling coating



propoxy, butoxy, methoxyethoxy and et hoxyethoxy. Theé acyloxy group is
desirably an aliphatic or aromatic acyl oxy group represented by the
foLmul a RCO0- dmhey-ein R is an alkyl group of 1 to 10 carbon atons or an
aromatic group of 6 to 12 carbon atons), and exanples of such acyl oxy
groups include acetoxy, propionoxy, butyloxy and benzoyl oxy. [0048] The

al kenyl oxy group is desirably an al kenyl &y group of about 3 to 10 carbon
atons, and -10 exanples of such al kenyl oXy groups include isopropenyl oxy,
i sobut enyl oxy and 1-et hyl -2-net hyl vi nyl oxy. The i m noxy group _
(R R'=C=N-0-, ahgo;Le e "oxi no. group,.or "ketoxi roup”) is
desirably an %ni%géé:%ﬁ%%gggf gﬁoﬁ%e:?%§§”%otggF%% %ﬁ?ﬁ%g% gﬂg

exanples 15 o h,.[,m no gr.ups_i_ncl ude, ket oxi me, . di net hy| ket oxi ne, ,
net hyet hyl ket ??E%,b%?%%ﬁ?#keﬁ%%fﬁ%?t%QQIgbﬁ%t%ﬁﬁﬁﬁgﬁ€~§ﬁ8dﬁy3?ohexanoxine.
[.0049] The am [0 iS.desirably an amno group of 1 to 10 carbon

- atoms, and eggﬁg %g gﬁs%iﬁﬂF%ﬁHFﬁo 20 groups include N nethyl ani no,

N- et hyl am no, N—prﬁ@&% m no N—butélaninod i.met hyl am n

N, N- di, no, .
N, N-di et hyl ami no a | oh8RFPafi AoTOGhe i (§é &P obip® i BodFeiar dBRY an ,
am de grou h% Ln& 2 to 10 carbon atons_ in all, and exanples of SF -133'9
29 such anf de éFS pSOTRC e TRIS- RYERGF it T BRHRIE ONREE Ry e ce e hsimand
N-net hyl benzani de. [0050] The am noxy group is desirably an am noxy. group
~having 2 to 18°E&FbonllatBimdhien harkoxshdoexmsiosd a6h 189 stetpenspioXylgr oups
i ncl ude N, N-di et hyl ami noxy and N, Ndi-et hyl ami noxy. Rl and R are each
i ndependent | yr&ftunsthstincutbe epusabers trrsid oRdyatkat chymrmoa bon group
of 1 to 12 carbon atons, nore preferably 1 to 10 carbon atons,
particul arly peefereblly 15 desdrehi porcmtaimsd i@ Exaapbest off such
nonoval ent hydrocarbon ‘groups i nclude .an al kyl group an al kenyl group, an
-aryl group, apreferably 1 to 89 parts by weight, more preferably 30 to
10 - 70 parts by weight, in the total 100 parts by weight of
the modifier (C). Further, the modifier {C) is desirably
used in an amount of préférébly 5 to 200 parts by weight,
more preferably 10 to 100_pérts by weight, particularly
preferably 20 to 50 parts by weight, based on 100 parts
15 by weight of the cured resin solid component. When the
amount of the modifier is in the above range, more
excellent anticorrosion property is obtained; and
 adhesion to a silicone antifouling coating is further
improved.
20 ' [0037] The anticorrosive coating film (I) formed
from the epoxy_anticorrosive'coating‘CQmposifidn bf“fhel 
invention coﬁtaihs such a modifier (C), and hence, the

film is excellent not only in adhesion to an antifouling

coating film formed thereon but also in anticorrosion .



cycl-oal kyl group and an aral kyl group. [0051] The al'kyl group nay be any of =~

.straight- chain, branched and alicyclic alkyl groups, and is 15 preferably

~a straight-chaign,@igbranched al kyl group of 1 to 10 carbon atons, - .
preferably 1 to 8 carbon atons, or a cyoloal kyl group of 3 to 6 carbon

atons. Exanpl es of such straight-chain or branched al kyl groups include

nmet hyl, ethyl, propyl, butyl, 2-ethy|but¥i and octyl. 20 Particularly

preferable is nethyl. Exanples of the altTcyclic al kyl groups include

cycl ohexyl and cycl opentyl. [0052] The al kenyl group is desirably an

} al kenyl -group 1 arbon atg prefer bout 2 to 8 carbon
atoms, and exg%%F§§£gf gﬁ%ﬁoa%ﬁénéyng¢%u%eafﬁi?b%e?agﬁfiééﬁfgé}qﬂ nyl ,

hexenyl and al_l yl e aryl__group.i.s irably an aryl group of 6 to 15 .
car bon atons,a%¥%F%ggHF§ éﬁbungs%g&mlggigrfﬁﬁﬁgﬁ%ﬁﬂﬁ and exanpl es of such

aryl groups iRclude enyl., tolyl, xylyl, naphthyl and diphenyl. 5
. Particularly pgggg?%é§1¥%%}ﬁ§i§ﬁ¥%§VI¥9 CORFRNTNG FARGECBROUBEI®Pesi r abl y
- a cycl oal kyl %goug of-%ito 8 carbon atogns, and is, for exanple,
- cycl ohexyl . TRE Br&F 19 duf Folgesiranty ah aydifiepl igeopakng ng 7 to. 10
car bon atqgs.in all, preferably about 7 to 8 carbon 10 atons in all, and .
exanpl es ot st ard kAN tGoEESsiNel gaat ben Al lmrid) 2ipheayt eewldrlvA part
or. all of hydrogen atons bonded to carbon atons in these groups R nay be
repl aced wi t *REPbYEH dtoivde sbeWeasfFec. Br and |, a cyano group, etc.
- Exanpl es of thé‘halo%Fnated al kyl 15 groups include chl oronethyl,
3,3,3-trifluoropro8dnd 2Epeywnnwetydrrds0ee3tchtihe admesigrionps,
preferable as Rin the formula [Il] is an unsubstituted nonoval ent
~ hydrocar bon grefiyEPosyd apaicecubaivy prafioratiidmi s nmethyl 20 or phenyl.
~-\When plural R1 or plural R are present in the organopolysil oxane
- represented by t h&hloepoka fhticothesipltairalatRby tbeppdiriadn R @heRl and R
may be the sane ordifferent. o '
' 10 invention is obtained by mixing the above components by a

conventional process. More specifically,-fo the epoxy
resin (A}, the modifiér (CYy is added,‘preferébly at least
on§ compohent selecéed from the group éonsisting ofrtalc,
silica and titanium oxide ig further added, more
15 preferably an anti-sagging agent is also added; and if
necessary, other compénents are further added, and they
‘are mixed‘and stirred by a stirring machine to
homogeneously disperse them; whereby a main agent
component is prepared. . To the main agent-componenﬁ, a
20- . curing agent component containing the curing ageﬁt (B}
for epoxy resins is added,raﬁd théy-are mixed and stirred
‘£Q disperse them,-whereby thé.epoxy anti;orrosive coafing
éomposition is prepared. Examples of other components

contained in the main agent component include inorganic



SF-1339 31 The viscosity of the organopol ysil oxane at 25C.is in the
range of wusually 25 ¢S to 1,500,000 cS, preferably 25 to 500,000 cS, nore
preferably 50054.0 200, 000 ¢S, particularly preferably 1,000 to 100, 000 cS,
taking into 5 account paintability of the resulting conposition,
prevention of sagging in diluting of the resulting conposition with a

-sol vent, etc. [0054] From the vi ewpoi nt o% i nprovenent in painting
~efficiency-or the |ike,. such. organopol ys ‘?oxaner 10 particularly a’
silicone rubber of deoximation curing type, is desirably contained in an
amount of usu .0_90% b ight, preferably 40 to 80% by weight, in
t he nnisture-§%%¥ﬁ%gg?§ n% %Tgsngﬁgﬁh32§5ﬁpo§? oY aHEFELdeSYRabl y
contained-in nt_of 30,to 90% by weight, 15 preferably 40 to 70% by
wei ght, when t é“%tqg%éﬁmar%r%ﬁrﬂ%n%fcoﬂ}?@ngf}*ﬁ?d. 3ohpStents 9i-s 0898y wei ght .

[ 0055] Li qui d %%E%f in_ _The Jiquid paraffin which is sonetines used in the
' invention becomss’a bPERHH @%ﬁﬁﬁﬁenﬂ?rﬁhﬂl¢%ré”ﬁﬂé@ﬁ@aioa%?ﬁﬁocarbon oi
mai nly conposed. of aLk%Inaphthenes and obtained by di:Stilling 4 crude oi
to collect. fr Pt oAGIDE LPtHa Erdileoxigarhgi ¥t igitlatdec epenyasblanre,
ker osene, gas 0i | and the like and then refining the collected fractions.
The |i qui d” par&FFFAERE prgeiabopndugtion BRxks3y 32dpadaésionthat is in
conformity with the prescription of JIS K 9003. The liquid paraffin bleeds
on the coating™PFFh+3&rd%Ein the early stage and contributes to initial
anti foul i ng perfornance. 5[0056] Silicone oil As the silicone oi
which is sonetimesl&EH i n The tnvénd iagentswompansitiamhetei mads descri bed
in Japanese Patent Laid-Open Publication No. 181509/2001 previously
proposed by tAgepE es@morapyl iacentised Useslich amounts that the
o ~equivalent ratio of the active hydrogen equivalent of the
10 'curigg agent (B) for epoxy resins to the epoxy equivalent -
‘of the epoxy resin (active hydrogeh equivalent/epoxy
equivalént} is preferably 0.4 to 1.0, moré preferably 0.5
to 0.9, When the equivalent ratio is in this range, an
ePOXy anticorrosive coating film having excellent
15 curability and excellent anticorrosion property can be.
“formed. ‘
The epoxy anticorrosive coating film of the
invention is formed on a surface ‘of a basér(objgct of
coating) by a hitherto known process using the epoxy
20 anticorrosive coating composition.
[0040] As the bases, there can'be.mentiohedx for
example, underwater or water—su:face-structures,_such as

- cooling water supply/drainage channels of thermal or

. atqmic power plants or other seaside plants and port



10The silicone oil is not specifically restricted '"provided that it is an
unreactive (non-condensing) silicone oil (e.g., silicone oil [1]
represented bygthgstollowing formula [1], silicone oil [3] represented by
the following fornulfa [3]) or a silicone oil that bleeds 15 out fromthe
cured product of the noisture-curing organopol ysil oxane conposition (e.g.,
silicone oil having a group represented the following foLnula [21), and
preferable-is an unreactive silicone oil"Trepresented by the follow ng
formula [1] or [3]. 20[0057] Such a silicone oil [1] or [3] exhibits
nei t her reacti:vity. he, 0 n lLysil axane that. becones. a filmformng -
conponent norE§%§¥%%g%%bﬁ¥g{g%ﬁggﬁgp%?%éeg T ESusiTHE B t P HiRe a
function of fgim an_antifouling functional layer (film on the..coating
film SF- 133985%1?%%%%%‘?‘3%rotfhggf‘rc%?g i P d%’ré’cﬁl(lf:ha £he silicone oil
. [2] reacts with the organopaql,ysil oxane to forma cured coating film then
- the filmis héﬁ?%ﬁ%%g 'Q4$%#ﬁﬁefﬁiﬁﬁ 1S O Mthr SEGIERAREAWHT % or a
. long period of _tine, and 5 the end group becones a group having an

al cohol i ¢ hydra%SE- b AF S ABACFEALBF) Obr v Her 15Ued a5Rd SGFadUaresy ndeds out
on the coq?osite coating filmsurface to exert an _effect of preventing
adhesi on of MPTHET TR 2rp00s8 1T ) valsy cupsiREdorin®s (R2)3[1] 10In
the fornul a [%l, plural R2 may be the same or different and are each an
al kyl group of aimt%lslo(k?@&lhb@rfy abohske grhannglsgeadp drafnagel dydnmgrlsip or a
fluoroal kyl group, plural R3 may the sane or different and are each an

al kyl group oIf PawErI@léaten atoms, an aryl group, an 15 aral kyl group or
a fluoroal kyl group, and n is a nunber of 0 to 50. .3---Si R40SI R5bY3-b[ 2]
In the fornul a-[2FXiRE e applhsabsin taff éheorpsubstint it@d-atiival ent

hydr ocar bon group or a dival ent 20 hydrocarbon groupS containing an ether
| i nkage, R5 i%padingnsgbpbistiotied. onts utist itaseeduntinOeal Brsdyedirgaarbon
group, Y .is a hydrolyzable group, and.b is 0, 1 or 2. R6"Si (127-2) -
310(4_X_9p/2ﬁ3patSEnL3395 preferably carried out in advance in the

‘-following manner. In case of plastics or rubbers, it is
desirable that surface roughening of the base surface is
carried out by the use of an'aﬁraéiversuch as a sand
paper and then stains on the baée surface are wiped off

-15;‘using a cloth saturated with an organic solvent such as a
lacquer thinner to clean the base surface. In case of .

© concrete materials, it is desirable that effloreécence"or
'Llaitanée adhering to the base sﬁrfébe is removed
4¢§refully by a disc sander, a power brush or the like,

20, then washing with fresh water is carried out to clean the
base suffacef and adsorbed wate;kis removed by aif drying
or hot air dyiné’so that the water COﬁtent of the surface
should become not more than 10% by weight. In case 5f

carbon steel materials, it is desirable that mill scale,



34 In the formula [31, R6 is a hydrogen atomor an al kyl, aryl or
~aral kyl group of 1 to 10 carbon atons, is a divalent aliphatic hydrocarbon
group of 1 togkQ gagkbon atons in which an ether group, an ester group or -
5 NH may be present, Z. is an am no group, a carboxyl group, an epoxy
group or a nonoval ent polar group that is a polyethylene glycol or
pol ypropyl eéne gl ycol group whose end may, pe capped with an al kyl .group of
1 to 6 carbon atons or an acyl- group, and x and y are nunbers 10
satisfying the conditions of 0.01x<3.99, 0.02y<4 and 0.02x4y<4. [0059] O
t he above sili e. oLl h a silicon 0il - as described in Japanese .
Pat ent Lai d- Oﬁrg%EPﬁg{ii% ?oufﬁJ1 a.re?,fg@gg?ggt@%% sdlgr?p%?gﬁfe APYHE silicone
o oil [1], 15 a Sj | e .i.g a_silicone oil having a _nunber-average
‘ol ecul ar wei gg%lggf&%g%ef 026, 656, tg?}éf ‘é?réibaf“ﬁ}nf?@goafi CEPNP0E° Hifd havi ng
a viscosity Oéaé Lo ?0 000 centi stqkes, EF)ref_ rably 50 to 3,000 :
centistokes. Such ATE1T9%ETE 5FF‘OE’T§ PRI o dRaApPatusatrGeiizh 20
silicone oil wherein all of R2_and R3 are nethyl groups, or a nethyl phenyl
silicone O WhEPRTH PR of IThetdRA Yr 8@ inls Rl dlmmdmpsi | i cone oi
are replaged Wth phenyl groups. O these,. preferable is a -nethyl phenyl
~silicone ol .%%%P%ﬁcﬁtﬁe&al FyPPERet bl@arme thenl i baedl 1EH- 188FaRs
"KF-96" (available from Shin-Etsu Silicone Co. Ltd.), "TSF 4300" :
(avai | abl e froMWIoYH f Shei bape ©eriage d9 castied| 0060}ANY He mSiveircone
oil having a group represented by the - formula [2] (silicone oil [2]), a
silicone bil PFedosed Sepct herpresenthappiliscant hhen deistinderh itheJapanese
Patent No. 2522854 is enployable, and.desirable is a silicone oil having a
nunber - aver aded ¥l Biiflage aeeghiped @50 usin020000tpredtarsttied i@B0 to 10
10, 000, and having a viscosity of 20 to 30,000 centistokes, preferably 50
to 3,000 centdstuk@sic solvefif06d]d¥deam theebhoe nuhar{. | afadr such
unsubsti t ut ed ' o .
10 base surface adjustment, a metal base surface may be

subjected to rust prevenfion painting for-purposes of
temporary rust prevention!' ror the rust prevention
painting, a primary rust—p;eventing primer (shop primer)
such as an inorgaﬁic zinc rich primer is used.

15 : '[0041] . The base surface héving been subjected to
the'base‘surface treatﬁent when neéded i1s coated with the
epoxy anticorrosive:coating composition of the invention
by arcoétiﬁg-ﬁéthqd; éucﬁ as spréyiﬁg {air épraying,
éiflesé spraying), coating With a roll coater, éoating

20 with a f;ow coater, brushing'or immersion, and the
COétiﬂg layer is d£iéd to formiaﬁ anticorrosivé-coating
T fiimd Thercoating weight of the epoxyranticorrosive
coating composition varies depending upon the type of an

cbject of coating, the type or combination of the later-



or substituted dival ent hydrocarbon group, such as nethylene, ethylene,

propyl ene, butyl ene or hexanethyl ene, 15 a dival ent hydrocarbon group
containing_an}ﬁ%QEE | i nkage, which is represented by the fornmula (wherein
p and g are each independently an integer of 1 to 6), or the like. R5 is
an unsubstituted or substituted nonoval ent 20 hydrocarbon group of 1 to 8
carbon atons. Y is the sanme group as the_hydrolyzabl-e group Win the
formula [I1]. Exanples of the silicone ofPs [2] having at |.east one group
represented by the fornula [2] include those wherein hydroxyl groups of
silicone oils are ¢ ed with SF-1339 36 hydrol yzabl e groups, which are
~descri bed inrfﬁgcg %ggs%ﬁ%ﬁ?ﬁﬁﬁﬁy BarEn ek f°@%§285ﬁﬁgﬁﬁgréb¥%sented by
the formul as Q}B)s gi%géj ),2H10] n{ R7R8Si O n( CH3) 2Si C3H6- OH, HO- C3H6- [
(CH3 ) 23i0] [rCcH3Rdssreot £9 RFRSSIoPed. Iperaeyimigateipe- (b Hvd ( CH3)
3S10 [ (CE3 ) 2SiC8, [H7/HBH O n (CH3) (C3H6- OH) H3.0[ [ (CH3) 2SiCH3] In
the abave for MIFA2% ByhAty ROt adre e¥dRIanIBrgiyigiouprddnekyas phenyl . or
tolyl, an aral kyl group, such as benzyl or O-phenylethyl, a hal ogenated
al kyl group, §8éﬁ‘35§t‘t‘¥€? fAiforpridsylor 6het heka ordn e agloptedst one of R7
and R8 is an unsubstituted or substituted hydrocarbon group selected from
groups ‘ot et BRSATALRREtYR ITher dufpe @fdampihicensl desdire ipaehsal posid i ve

nunber. -, [0062] Fromthe vi ewpoi nt of storage stability of
: resin antifouling coating used and the film-~forming

temperature (drying curing temperature).

[0042] Organopolysiloxane antifouling composite

coating film

10 ‘ .The oragnopolysiloxane antifouling composite coating
film of the invention is an antifouling composite coating
film iﬁ which the aforesaid epoxy anficorrosive coating

. film (I) and aﬁ~brganopolyéiloxane:antifouling coéfing.
- film (IT) are laminated inrorder on a base surface.

_ ;5- The organopolysildxane antifouliﬁg coating filﬁ (II}
~is not specifically restricted, but preferable is an
-ahtifouling cgating film formed from a moistufe—éuriﬁg
organopplysiloxaﬁe compqsitiﬁn comprising |

' organopolysiloxane haviﬁg condensing-functional groups at

20 'both,ends of a molecule. The anticorrosive coating film

{I) of the'invention‘confains the modifiér (C) in the
‘specific amount as previously described, and therefcre,
the coating film (L) has_excellent adhesion to the

organopolysiloxane antifouling coating film (II) formed



15 the resulting conposition, a silicone oil obtained by allow ng the
above silicon oil to reaet with organosilane represented by the fornula
R5bSi Y3 _b (-R5’SFY1?§§| b are the sane as those in the formula [2]) is also
enpl oyabl e. Exanples of such silicone oils include 20(CH3) 3010 [
(CH3)2SiJ m[R7/R8SIJ n (CH3) 2Si C3H6-0- R8bSi Y3-b, HO C3H6- [ (CHI)
2510 [ (CH3) 2SI [R7/R8SIQ n- (CH3) i - C3H6- 0- R8bSi Y3_ br and
(CH3) 3Si ONCH3) 2Si O n{ R7TR8SI Q n[ (CH3) ( - 0- R5bSt Y3_ :
b) Si 012[ (CH3) 20i CH3] . SF-1339 37 [0063]As the silicone oil [3], such a
silicon oil ag,descrihed in Japanese, Pat Lai.d-Open Publication No.
316933/ 1998 igne%p%%/%bﬁ%e,&a% R nf i F‘%oﬁa%ﬁw%“ﬁg a
nunber-averaggngP(l:Oerclyolsalr Weir%ht fgf 2 to 30,000, preferably 1,000 to
20,000, and having a visCositPesF Y20 1585260078 chits stk &, “hPef erabl y 50
to 3,000 centistokes.,. ;. The.,silicone oil [3] is desirably a silicone
oil of the fo?”rsfr% éo‘tﬁ:i]n%ﬁé’ﬁéilﬁgéliﬁ et hyfomprishBayl and R7 is 10
nmet hyl ene, ethyl ene or ypr_ pyl ene, Wien Z is a polyethylene glycol or
pol ypr opyl ene PO c?&g%B@eh@ﬁHnW%n@éﬁﬁe@uW horml aldeypsgr oup - of
6 or |ess carbon atons or an acyl group, the nunmber of oxyethyl ene or
“oxypr opyl ehe %E{h%tlh§npéc8¢r Pngolfirese| @pidkterabljorhing fiHa,r shge of 10
to 60. Exanples of the alKkyl gI:OUpS for end capping include nethyl, ethyl,
propyl and but3ticomrasprescenting BEV® grodssrhorientachppimvgliirckude
ket oxi me, acetyl and propionyl. [0064] Specific exanples of the silicone
oi | s 20 wher et'th Hse apsrar e§feopsZ is an ami no group include "SF8417"
(avail able from Dow Corning Toray Silicone Co., Ltd.), "ISIS4700" and
| "1514701" (avai | aBP€481 om Meste thar Sicuird ogeoBganopdldzs)il cxade” FZ3712" and
"AFL- 40" (available from N ppon Unicar Co., Ltd.). Specific exanples of
the -SF-1339 S®posiitéone oils wherein the polar group Z is a carboxyl
group include "Xl 42-411" (avail able from Toshiba Silicone Co., Ltd.),
"SF8418 (Avai | abl Bhérmad fowrSarniing Bayayobbl y€onecee cokpds)itignd
"FXz4707" (available from N ppon - , - .

for use in the invention comprises organopolysiloxane

having condensing fﬁnctional groups at both ends“of-a
molecule (alsb refe;red to-as “orgénopolysiloxane” simply
hereinafter), and preferably further_contains liquid

:-15 paraffin or & silicone oil. |

Organopolysiloxane

The organopolysiloxane is the same as
7 organopolygiloxane described in Japénese-Eatent Laid—Open
Pgblication No. 181509/2001 and has condensation reacﬁive
‘ZQ groﬁps.at both ends of a molecule (éhain molecule or
molecular main chain}.
[0044] Such organopolysiloxane is desirably one
- represented by the following formﬁlé {II]:.

[C045]



5 Unicar Co., Ltd.). Specific exanples of the silicone oils wherein the
polar group Z is an epoxy group include "SF8411" (avail able from DOw
i~ Corning TorayE§LJ@%@ne Co., Ltd.), "Xl 42-301" (avail able from Toshi ba
Silicone Co. & ), and "L 93" and "T-29" (available from N ppon 10
Uni car . Co. , Ltd ). Specific exanples of the silicone oils wherein the
polar group Z is an alkyl group or an‘acg% group include "I3l4460",
"1314445" and "1514446" (avail able fromToshiba Silicone Co., Ltd.),
"SH3746", "SH8400", "5H3749" and "SH3700" (available from Dow 15 Cor ni ng
Toray Silicone Co., Ltd.) and "KF6009" (available from Shin-Etsu Silicone
Co., Ltd.), [0065]As theffflico e oil, -apny one of the silicone oil [1],
the silicone oil [2] and®the si%i cone T{ a [3], or a combination of two or

nore of themis used 20- Jin thelinvention. In the noisture-curing
organopolysiloxa conpo &f(ﬁl iri siing the above conmponents, the Iiquid
paraffin or the Bmcone SFV—CUHgglned in an anount of 1 to
150 parts by weight, preferably| 20 to 100 SF-1339 39 parts by weight,
nmore preferably 20 to 60 parts gy wei ght, based on 100 parts by wei ght of
t he organopol ysi | oxane. When t amount of the* sillilldone oil is in the
above range, an.antifouling coating filmthat is excellent in both of 5 °
antifoul i ng perfornance and filmstrength is obtained. If the anount
thereof is |ess thdiP4fHe | owBereimiN iof & hedabave gange, (OB amt bf oul i ng
performance is sonetinmes |lowered. If the anmount thereof exceeds the upper
limt of the hFRel¥ZRje Jrherti Rimand &gtk esci opretdpmesientyl amer ed.
[ 0066] To the organopol ysi |l oxane conposition, an organic solvent to inprove
pai nting mork%ﬁﬁWbQRAtwieﬁlgﬁeﬂubstmmntndumbnamaﬂens lagfkt ddaresn gwehpas a
pi gnent di spersant, an anti-saggi ng agent and an anti-foam ng 15 agent,
can be added @¥hen ‘q%é-@edﬁrbnnadmmsprp]turat]h@ladan:lmoaeﬂw pdhe
antifouling coating conposition is prepared by m xing and di spersing the
- above conponea#ah tthgetsher or Siaﬁﬁas:aetra;i,y O} sA aHS WAt eqal IF [Br epar at | on
apparatus such

- Hreater, and a is 0, 1 or 2).

When a in thé formula [II] is‘O or 1, W is desirably -
-g hjdrolyzable‘group, and when a is 2, W is desirably a
10 hydroxyl:group {~OH) .
7[0047} In the case where W in the formula [II] is
a hydrolyzable group, examples'of sﬁch hydfolyzable
groups include an alkoxy group, an acvloxy group, an
alkenyloxy group,  an imonoxyvgroup, an amino group, an
153  amide group and an aminoxy group, and preferable are an
iminoxy.group {ketoxime group) and an alkoxy grbup:
- The alkoxy group is deSlrably an alkoxy group. hav1ng
1 to 10 carbon atoms in all, and between the carbon atoms,
an oxygen atom may be present at one or more positions-

20 Examples of such alkoxy groups include methoxy, ethoxy,



20 as a ball mll or a dispersing machine. The thus prepared antifouling
coating conposition is applied as it is or after subjected to viscosity
control usinggg-g58kyent so as to inprove painting workability, onto a
surface of the epoxy anticorrosive coating film(l) by SF-1339 40 neans
- of airless spraying, air spraying, roller coating, brushing-or the |ike,
.and then the conposition layer is dried éf form an organopol ysi | oxane
antifouling coating film(ll). 5[0067]1n 1he organopol ysil oxane - -
antifouling conposite coating filmfornmed as above, the epoxy

coat ing 111 T TEoare iRy et Rk ek E e B BRRuce g 11
(1) 15 ad ustedt o 50 H33 ARehrar, SRS Md0 G S00s ket o pref crabl y
coating 111 m UTT) Te S s FERTEB 8071 O B0 RO PP eraBry SUA5208 g

ant i corr 081 vers COAY S BFRRPI §F ahcte hid o730 FPREE Coat Phas 1R 1) 1o

t he above yange,. the i fouling conposite coating filmhas excell ent
strength a5:1d ‘%(%Léﬁ’ Ioe‘%'?snér& ggl SREPN tHePHHge 26 pEeBP AR @k st s 20
excel l ent anticorrosion property and antifouling , performnce over a |ong
_period of ti nae?y%cﬁt}%@]r?ﬁe%%@%%%l@%ﬁﬁ%n@r@n@pn@%ﬂu reptaolrposiand il m
formed as abqve is _useful as an antifouling conposite filmfornmed on
surfaces of b YIOXYSF- 1339 41 ships and underwater structures, e.g.,
structures placed in seawater, such as cooling water supply/drainage

channel s of therndlP08Blat orfike pdkenyplant grand ot hirsiseddiydenpl ant's, port
facilities, -undersea pipelines, ' : .
o alkenyloxy group- of about 3 to 10 carbon atoms, and
‘10 - examples of such alken?loxy groups include isopropenyloxy,
isobutenyloxy and 1—ethylﬁ2Hmethylvinyiéxy; |
.1The iminoxy group (R’R”=C=N¥O¥, also referred to as-
“oximino group” or “ketoxime group?)'is desirabiy an |
imihoxy'group of about 3 to 10-Carbon atoms, and examples
15 of such iminoxy groups include ketoxime, dimethylketoxime,
‘methyethylketoxime, diethylketoxime;-byclopentanoxime and
cyclohexanoximea |
[0049] The aﬁino group is desirably an amino
group of 1 to 10 carbon atoms, and examples of such aﬁino
20 groﬁps inclqde N-methylamino, N-ethylamino, N-propylamino,
: wautyiamino,'N,N;aimethylamino, N,N—diethylaﬁino'and
cyclohexylamino. ‘The amide group is preferably anrémide

group having 2 to 10 carbon atoms in all, and examples of



5 excavation rigs for submarine oil field, navigation buoys and ship .
moori ng buoys, and structures placed In fresh water. [0069] EXAMPLES 10The
present inventgzonskg further described with reference to the follow ng
exanpl es, but it should be construed that the invention is in no way
limted to those exanples. The terns "part(s)" and "% used hereinafter

nmean "part (a) by weight" and "i by wei ", 15 respectively.
‘Materials used in the foll ow ng exanples are shown bel ow. [0070] Material s
used SF- 1339 42 Hydr oxyl group-containing terpenephenol resin A

(trade nane: gg—_gog.?. nher - aver age rmhgcul ar. wei ght.. 440, mxture of
resins each having l@% 5 W &i‘lﬁguﬁl% plgei?wjt?r?gt%ﬂlllgéul T available from
Yasuhara Chem Co. . thé%.) S5Hydr oxyl . group-.cont ai ni ng terpenephenol
resin B (-trachEn fe ¢ VG iﬁmﬁégyﬁ‘gepﬁ%}%xyl, groups in one
nmol ecul e, avail abl E (g C}m Yarsfghar a,Chemcal Cog., Ltd.) Hydr oxyl
gr oup- cont ai ni ng pettolleum FE8i AT EPHA I T4 1 SNEBHOF §rer 4R POGROXY .
nunber - aver age_nol eé:ul_ar \glei ght: 10 450, divinyltol uene/indene copol yner
havi ng one hy3f 3% HFdh 4 Ford RBFeenl E-omfydin dble RRSneNMP®S of
-Petrochem cal s ., Ltd.) Coumarone .resin (trade name: ESCURON
V=120, nunber SRS SEGrRE Wergnde W30 dineahyaprensromN phon 15
~ Steel” Chemical, Co., Ltd.) Anti-sagging. agent (trade nane: Disperon 6650,
fatty aci d anftR-Mabamiaeayl-abRe andofh Rusus@tio iCivsmiendestlitan) Curing
agent for epoxy resins (trade name: Lackam de _ '
- unsubstituted or substituted monovalent hydrscarbon group
of 1 to 12 carbon atoms, more preferably 1 to 10 carbon
.atoms, particularly preferably 1 to 8 carbon atoms.
10 - Exampies of such monovalent hydrocarboﬁ groups include an.
alkyl group, an alkenyl group, an aryl group, a
cycloalkyl group and an aralkyl group.
[0051] The alkyl group may be any of straight-
chain, branched and alicyclic alkyl groups, and is
15 preferably a straight-chain or branched alkyl group of 1
to 10 carbon atoms, preferably 1 to 8 carbon atoms,'dr'a
‘cycloalkyl group of 3 to 6 carbon atoms. Examples of
such straight-chain or branched alkyl groups include
‘methyl, ethyl, propyl, butyl, 2-ethylbutyl and octyl.
20 Partibularly preferable is methyl. Examples of the
_aliCyclic alkyl'groups include cyclohexyl and cyclopentyl.
{00527 The alkenyl group is desirably an alkenyl

group of 2 to 10 carbon atoms, preferably aboﬁt'2 to 8

_carbon atoms, and examples'of such alkenyl groups include




' TD- 966, pol yam de, . active hydrogen equival ent: 377, 20 available from
Dai ni ppon Ink & Chem cals Inc.) Oraganopol ysil oxane antifouling coating
5I-1 Blend of E+443 (trade nanme, silicone resin, viscosity: -5 Pa.s,
avai | abl e from Shin-Etsu-Chem cal Co., Ltd.) and KF-96-100cs (trade nane,
silicone oil, SP-1339 43 viscosity: 100 centistokes, available from
Shin-Etsu Chemical Co., Ltd.) in a soli content weight ratio of 100: 30
Or ganopol ysi | oxane antifouling coating =2 5Bl end of TSE388 (trade nane,
silicone resin, viscosity: 10 Pas, avail able from Toshiba Silicone Co.,

Ltd. d T5F - i ] i1, Vi ity: 140 tistokes,
avai I)aglne fromﬁﬁgghi(%%}%%i%(?g%ﬁde %ch)"yl,l(':ﬁt .‘a’)cnﬁfﬁil\;gz%fgf)h%gc ﬁje??gb%\riﬂe:agh? = |

rati o of 100: 0.[0071 le 1 In a 1-liter polyethyl ene
cont ai ner, 10%95%&%0%‘? %ﬁég;ooiy; FEEPA™ 2t pdtred edp Hegﬁﬁdgo@qﬂo :
gr oup- cont ai nilgg greécgene henol resin A 50 parts of titanium 15 white, 100
parts of tal c 260°ParY < B |47 SX8URLRE ChfSuRD Al gagyPRgiagere 20
parts of xylene and 10 parts aqf nethyl jsobutyl_ ketone (M BK) were placed,
and they wer epﬁ‘f“% arf %l Y lbynép@tjﬂﬂi%féyr%}meﬁ’élt-o hormogeneousl y
. disperse t en}a whereby a nmain agent was prepared. To the 20 nain agent, 60
" parts of pdl yait e et e Yadtied sgabacci® i Pemglent, and they were mi xed and
‘stirred to disperse them whereby an epoxy. anticorrosive coating
conposi tion whi ch s s lesdéréodt Py Torfrosinabdy wasyoboaleld.gro8e- 1339
4 [0072] Subsequent |y, the epoxy anticorrosive coating conposition was .
appl i ed onto @f shritblSasealpont esbmpl aard (150X H0X 3x2mpiE, byyal ohesd .spraying
so that the filmthickness (dry filmthickness) should beconme about 200 gm
~and then dri efhe Grralkydy grionpansatessptene aof a20Ckyl group having 7 :

to. 10 carbon atoms in all, preferably about 7 to 8 carbon
-_10"atoms in all, and exaﬁpleé'ﬁf such aralkyl groups incluﬁe
ben#yl and Z2-phenylethyl. A part or all of hydrogen
atoms.boﬁded to carbon atoms inlthésé groUésrRiﬁmy be
‘replaced with halogen atoms, such as F, Cl,,Br‘énd I, a
. Cyano group, ete.. Exémples of the halogenated-alkyi
| 15 groups include chloromethyl, 3,3,3-trifluorocpropyl and 2-
cyanoethyl. |
[QQSB}VV of the above groups, preferable as R in
the-formﬁia [II] is an unsubstitutéd monovélent
hydrocarbon_grqup, and particularly preferable ié methyl
,ZQ or pheny;. When pluj:al'Rl or plural R afe present in the
prganopolysiloxane representedrby the formula [II], the
piural RY, the-plurai R, or R and R méy be fhe same or

different.



~.and 65%RH. Onto the surface of the resulting epoxy anticorrosive coating
film the organopol ysil oxane antifouling coating SI-1 was further applied
as a finish C%%thggso that the.dry filmthicknessshoul d become 100 10 Km
to obtain a coated plate having an antifouling coating film  This coated
plate was dried at roomtenperature (20C) for 7 days to form an
or ganopol ysi l ocane antifouling conposite_coating film 15[0073] Exanples 2
to 9, Conparative Exanples 1 to 5 3%rgan.’opolysiloxa‘ne antifouling: _
conposite coating filns of Exanples 2 to 9 and Conparative Exanples 1 to 3
were obtained in t sane manner in Exanple 1, except 20 that the
conposi tion and thgﬁgn%b%?%s%y ﬁiiﬁﬁeﬂﬁ? W&Jréﬁﬁgev@?ez%ﬂ%ﬂgqed as
shown in Table_1 As ép arati-ye Exanple 4, an epoxy resin coating
" (trade name:  EPi EBR F&Rge,° \Hraqoqa&&ﬁ’e%r‘a?n Ehulgold? - 08P AE PaFsferahlyvd. ) was
“used, and as nEar é@ze Exanpl e 5, an_ SF-1339 45 epoxy resin binder
(trade nane: i £8n°HB N0 Fihderreaparfaptely i CeugBRuOMIGHe Paints,

Ltd.) was used.ﬁ£0074]Test nmet hods 5The coated pl ates each having an
antifouling EBhpbSiterkvdiaigrrbim InhPehthddbdER 6Bt atalethd ninEranpl es 1

to 9 and Conparative Exanples 1 to 5, were set on an immersion raft and
i mrersed ih t RECIWAE apan it tof of Bhe Afesyltengoebhpoandid®, mont hs,
anticorrosion 10 property and adhesi on were eval uated based on the
f ol | owi ng evaPtRYeBR @t itferdaggifbeinval Latimn afesbkt seanktiagy shown: i n
Tabl e 2. Anticorrosion property After imersion for 6 nmonths and 12
mont hs, * 15 ocewmpesiceiaf wWilthshesobmetnhe eoating fil msurface of the test
- plate was exam ned by visual observation. [0075] AA: pass BB: blistered
: ' [0054] From the viewpoint of improvement in
painting efficiency or‘the'like, such organopolysiloxane,
10 particularly a silicéne-rubber of deoximation curing type,
is desirably contained in an amount of usually 20 teo 90%
by weight, preferably 40 toJSO% by welght, in the
moisture-curing organopolysiloxane coméosition, and is
desirably contained in an amount of 30 to 90% by weight,
15  preferably 40 to 70% by weight, when the tofai'amount of
the solid components is 100% by weight.

[0055] Liguid paraffin

' The liquid paraffin which is sometimes used in the
,invention-becomesra bleeding component, and ié a liguid
20 hydroqarbon cil méinlyrcomposed of_alkyinaphthenes'aﬁd
- ocbtained by'diStilling'a crude cil to collect fractions
of spindle oil to engine oil éXCep£ gasoliﬁe, kerdsene,'
gas oil and the like and then réfiniﬁg the collected

fractions.- The liquid paraffin is preferably liquid



' Adhesion 20After inmmersion for .6 months and 12 nonths, on the surface of
- the test plate, a cut in the formof a cross was nade with a knife, then
t he edge of a-§§ of the cutter was inserted at the cut portion, and

occurrence of pégﬂﬁﬁb was -exami ned by visual observation to eval uate

SF-1339 46 -adhesion between the anticorrosive coating filmand the
silicone antifouling coating film [0076£9A: good BB: slightly bad CC bad

47 I[ )Epoxy resin binder 1 HCV M
paraffin that is in conformity-with the prescription of
JIS K 9003. The liquid paraffin bleeds on the coating
film surface in the early stage and contributes te

initial antifouling performance.

5 [0056] Silicone oil

As the silicone oii which is sometimes used in the
invention, suchla silicone-oil as described in Japanese
Patent Laid-Open Publication No. 181509/2001 previously
‘proposed 5y the present applicant is used. |

10 The silicone oil is not specifically reStriqﬁédr
" provided ﬁhat it.is an unreactive {ndn—condeﬁsingj
_siliconeiéil (e.g.,-silicone oil (1] :ep;esented by the
following formula [11], silicone oii.[3] represented by
thé following férmula [31) or a silicone oil that bleeds
15 r.out’from the cured product of the moisture-curing |
6rganopoleiloxane composition (e.q., silicone oil haVing
- @ group represented by the following formula [2}), and
preferable is an unfeactive silicone c¢il represented by
the following formula [1]'or [3].
20 © [0057]  Such a silicone oil [1] or 3] exhibits
neither reactivity to the Orgénopoiysil@xaﬁe that becomes
a film-forming componeﬁt ner self-condensation property
and is considered to haﬁe a function of foiming an

antifouling functional layer (film) on the coating film
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surface. Further, it is ponsidered thaf the silicone oil
[2] reacts with the organopolysiloxane to form a cured
coating film,.then the film is hydrolyzed with time when
iﬁ is immersed in seawater for a longrperiod of time, and

the end group becomes a group having an alccholic

'hydroxyl.grOUp (=5i-R*-0H) or the liké;and gradually

bleeds out on the composite coating film surface to exert
an effect of preventing adhesion of marine organisms.
[0058] (R®) 3810 (S1R%0) 81 (R%) 3 [1]

In the formula [1], plural R®.may be the same or

different and are each an alkyl group of 1 to 10 carbon

atéms, an aryl.group, an aralkyl group or a fivoroalkyl

group, plural R® may the same or different and are each

‘an alkyl group of 1 to 10 carbon atoms, an aryl group, an )

aralkyl group or a fluoroalkyl group, and n is a number

"of 0 to 50.

=31iR"081R% Y34, : 121
In the formula {2], R? is .an unsubstituted or

substituted divalent hydrocarbon group or a divalent

-hydrocarbon groupfcontaining an ether linkage, R® is an

unsubstituted or . substituted monovalent hydrocarbon group,

Y is a hydrolyzable group, and b is 0, 1 or 2.

R%S1 (R"-2) yO(amgoyy /2 | 3]

07
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In the formula [3], R® is a hydrogen atom or an
alkyl, aryl or aralkyl group of 1 to 10 carbon atoms, R’
is a divalent aliphétic hydrocarbon group of 1 to 10

carbon atoms in which an ether group, an ester group or -

NH~ may be present Z-is an amino group, a carboxyl group,

an epoxy group or a monovalent polar group that is a

- polyethylene glycol or polypropy;ene giycol group whose

- end may be capped with an alkyl group of 1 to 6 carbon

10

15

20

atoms ox an acyl group, and x and y are numbers
satisfying the conditions ofr0.01£x<3.99, 0.02<y<4¢ and
0.028x+y<4.

[0059] Of the above silicone oils, such a silicon

oil as described in Japanese Patent Laid—Open Publication

No. 316933/1998 is employable as the 51llcone oil [l]
and deSlrable is & szllcone oil hav1ng a number-average
molecular weight of 180 to 20,000, preferably 1,000 to
10,000, and having a viscosity of 20 to 30,000
bentistokes, preferably‘SO to 3,000 centistokeé.

Such a silicone o0il [1] is, for example, a dimethyl
silicone oil wherein all of R?* and R® are methyl groups,
or a meth?lphenyl silicone .0il wherein‘a part of—méthyl”“
groups in thérdimethyl siliconé‘oii §re-replaced’ﬁith

phenyl groups. Of these} preferable is a methylphenyl

silicone oil. -More specifically, there can be mentioned
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“KF-96” (available from Shin-Etsu Silicone Co., Ltd.},

“TSE 4300”7 (available from Toshiba Silicone Co., Ltd.),

et;.

[06601 Aé-the silicone oil having a group
represented by tﬁe formula [2] {silicone oil [21), a
silicone oil prépbsed‘by the present applicént and
described in Japanese Patent Ne. 2522854 is employable,
and d851rable is a Slllcone oil having a number-average
molecular welght of 250 to 20,000, preferably 1,000 to'

1,000, and having a viscosity of 20 to 30;000

“centistokes, prefeiably 50 to 3,000 centistokes.

[0061] ~ R’ in the formula [2] is an unsubstituted
or substituted divalent hydrocarbon group, such as
methylene, ethylene, propylene, butylene or hexamethylene,

a divalent hydrocarbon group containing an ether linkage,

‘which 15 represented by the formula — (CHz) p—0— {CHz} g~
.(whereln P and g are each 1ndependently an 1nteger of 1

7 to 6) or the llke.

R is an unsubstituted or substituted'monovalent
hydrocarbon group of 1 to 8 carbon atoms. Y is the same

group as the hydrolyzable group W in the formula [II].

.'Exampies of the silicone oils [2] having at least one

group represented by the formula [2] include those

wherein hydroxyl groups of silicone oils are capped with
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hfdr;lyzable groups, which are described in the éforesaid.
Japanese Patent No. 2522854 and represented by the
formulas (CH;)3810 [ (CHz) »810]n[R'R®S10], {CH;) 2S1C3Hg—OH, AHO-;
C3Hg~[ (CH3}ZSié] [ (CH3)2SiO]m[R7R85iO]n— {CHs) 2Si-C3He~OH, and
5 (CHs)3Si0[ (CHs) 2S101n[R7R®S10] o[ (CH;) (CaHgm

OH) 51011 (CH3),SiCHs]. In the above formulas, R’ and R®

are each an aryl group, such as phenyl or tolyl, an

raralkyl group,‘suchraé benzyl or B-phenylethyl, a
halogenated-élkyl group, such as trifiuoropropyl, br the

10 like, at least one of R’ and R® is an unsubstituted or
substituted hydrocarbon group selectéd ffom grdups.othéi
thaﬁ a methyl group, and m, n, and 1 are each a éositive
number,

_[0062] - From the viewpoint of storage stability of

15  the resultiné‘composition, a silicoﬁe'oil-obtaiﬁed byr
allowing:the above silicon.oii:to react with.organoSilahe
rePreéented'by the formﬁla R%SiY}h (R, ¥ and b are the
same as those in the formula [2]j is also employable.
Examples of such silicone oils include

20 (CH3)..3‘SiO [ (CH3) 28101aIR'R%S10], (CHQ 284C3Hg—0-R%S1Y5, HO-
Cabg-[ (CHs) 25107 [ (CH3) 28101 n{R'R®S10] - (CHa) 281 -~C3He—O-R%S1Ys.
br and (CH3)3S10[ (CHs)2Si0]n[R'R®Si0]4[ (CHs) (C;Hg-O-R%Si¥s.

») Si0T1[ (CH3) 2SiCHs].
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[0063]  As the silicone oil [3], such a silicon
oil as deséribed in Japagese fétent Laid-Open Publication
No. 316933/1998 is employable, and desirable is a
silicéne oi; having =a number—a%erage molecular weight of
250 to 30,000, preférably 1;000 to 20,000, and having a
viscosity of)2d to 30,000 centistokes, preferably 50 to
3,000 centistokes.

The‘siliéone oil {3]ris desirably a silicone oil of
the formula [3] wherein R® is methyl or phenyl and R7ris
methylene, ethylene or prOpyleﬁe When Z is a
polyethylene glycol or polypropylene glycol group whose
end may be capped with an alkyl group of 6 or less carbon
atoms or an acyl group, the number of oxyethylene or
oxypropylene units as recurrlng-unlts is preferably in
the range of 10 to 60.. Examples of the alkyl groups for

- end capping 1nclude methyl, etﬁyl, propyl and bﬁtyl.
Examples of the acyl groups for end capping include
ketoxime, acetyl and propionyl. |

[00e4] Specific examples of the silicone oils
Qherein the polar group Z is an amino group include
NSF8417” (available from Dow Corning Toray Silicone Co.,

| Ltd.), NISIS4700% and ﬁiSIé?Ol” (available from Toshiba
| Silicone Co.,‘Ltd.), and “FZ3712" énd “AFL-40” (available

from Nippon Unicar Co., Ltd.). Specific examples of the
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 silicone oils wherein the polar group Z is a carboxyl

group include “XI42-411” (available from Toshiba Silicone

Co., Ltd.),7“SF8418”f(available from Dow Coining Toray

Silicone Co., Ltd.}, and “FX24707” (available from Nippon

Unicar Co., Ltd.). Specific examples of the silicone
0oils wherein the polarzgroup Z is an époxy group include

“SF8411” (available from Dow Corning Toray Silicone Co.,

- Ltd.), “XI42-301” {available from Toshiba Silicone Co.,

Ltd.), and “L-93” and “T-29” (available from Nippon

Unicar Co., Ltd.). Specific examples of the silicone

- 0ils wherein the polar group Z is an alkyl group or an

acyl Qroup include “131446Q”, “ISI4445” and “ISI4446%
(available from Toshiba Silicone Co., Ltd.), “SH3746%,
5538400", “SH3749” and “SH3700" ({available from Dow |
C&rning Téray‘silicone Co., Ltd.f, and “KF6009”
.(available from Shin—Etsu Silicoﬁe Co., Ltd.).

_fOQéS] As the silicone o¢il, any one of the
silicone‘oil [1], the silicone oil 121 and the silicone
oi; [3], ér a combination of two or more of them is used
in the invention. |

In'the'mo;sture—curing organopolysiloxane
compositionchmprising the ab&ve componenté, the‘liquid
paraffin or the silicone 0il is desirably contained in an

amount of 1 to 150 parts by weight, preferably 20 to 100
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parts by weight, more preferably 20 to 60 parts by weight,

‘based on 100 parts by weight of the orgéndpolysiloxane.

When the amount of the silicone oil is in the above range,

an antifouling coating film that is excellent in both of
aﬁtifouling performance and film strength is obtained.
If the amount thereof is less than the lower limit of the

above range, the antifouling performance is sometimes

‘lowered. If the amount thereoif exceeds the upper limit

of the above range, the film strength is sometimes

lowered.

[0066] To the organopolysiloxane cbmposition,'an

.organic solvent to improve painting workability,-a

pigment, and other various additives, such as a pigment

dispersant, an anti-sagging agent and an antiQfoaming

agent, cah be added when needed, in addition to the above
components.

The antifouling coating compesition is prepared by
mixing and dispersing the above components togetherléf
separately by a usﬁal paint preparation apparatus, such

as a ball mill or a dispersing machine. The thus

'prepaged éntifouling coating composition is applied as it

is or after subjected to viscqsity control using a

solvent so as to improve painting workability, onto a

surface of the epoxy anticorrosive coating film (I) by
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means of airless spraying, air spraying, roller coating,

brushing or the like, and then the composition layer is

dried to form an organopolysiloxane antifouling
coating film (II).

{005?] In the organopolysiloxane antifouling
composite coating film formed as above, the_epoxy'

anticorrosive coating film (I) and the organonlysiloxane

antifouling coating film (II)} are laminated in order on

- the base surface, and it is desirable that the thickness

10

15.

of the epoxy anticorrosive coating film (I) is adjusted
to 50 to 300 pm, prefefably 100 to 300 pm, more
preferably-ISO to 250 pm, and the thickness of the
organopolysiloxanelantifouling coating film (II) is
adjusted to 50 to 300 pm, preferably 50 to 200 pm, more

preferably 50 to 150 pm. By adjusting the thickness of

‘the anticorrosive coating film (I} and the antifouling

' coating film (II) to. the above range} the antifouling

composite coating film has excellent strength and

excellent adhesion to the base suffabe and exhibits

20

excellent anticorrosion property and antifouling

performance over a long period of time.

[0068] The organopolysiloxane antifouling

composite film formed as above is useful as an

_ antifduling composite film formed on surfaces of bases of



ST

CECS AUT 09 Ls O UT Far OoCT I CE oS

10

i5

20

SF-1339
471 .

ships and underwater structures, e.g., structufes placed
in seawater,JSuch és,cooling water supply/drainage
channels of thermal or atomic power plénts and other
seaside plants, port faéilities{ undersea pipelineé,
excavation rigé_for submarine o0il field, navigation buoys
and ship moqring buoys, and st¥uctures placed in fresh

water.

[0069] EXAMPLES

The ?resent invention is further described with

reference to the following examples, but it should be

construed that the invention is in no way limited to
those examples. The terms “part{s)” and “%” used

hereinafter mean “part (s) by weight” and “g by weight”,

respectively.

Materials used in the following examples are shown

below.

[0070] =~ Materials used

Epoxy-resin‘A (trade name;rEpiéoat 1061, epoxy
equivalent: 475, available from Shell Co., Ltd.)

-Epoxy resin B {trade name : Epicoat 834, epoxy
equivalent: 250, available from Shell Co., Ltd.)

-ﬁpoxy resin C ({trade name: Epicoat 828, ecpoxy

equivalent: 190, available from Shell Co., Ltd.)
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Hydroiyl group-containing terpgnephenol resin A
(t:ade name: Yf-9DL,'number—average moleéular welght: 440,
mixture of resins eaéh having 1 to 3 hydroxyl gréups in
one molecule,'available from Yaéuhara Chemical Co., Ltd.}-

Hydroxyl group-containing terpenephencl resin B

(trade name:-Y?-QO, resin having 2 hydroxyl groups in one

mo;eéule, avéilable from Yasuhara Chemical Co., Lrd.)

Hydroxyl group—containing-petroleum resin (trade
name:-Neopolymer E-100, number-average molecular weight:
450, divinyitolueqe/indeﬂe»copolymer having one hydroxyl
group in one molecule, available from Nippon
Pétrochemicals Co., Ltd.)

Coumafone'résin'(trade name:‘ESCGRON V-120, number-—
average moiecglar weight: 730, available from Nippon
Steel Chemical Co., Ltd.)

Anti-sagging agént.{t;éde name: Disperon 6650, fatty
aéid émide wax, availéble from Kusumote Chemicals, Ltd.)

Cu:iﬁg agent for epoxy resins (trade name: Lackamide
TD-966, polyamidé, active hﬁdrogen équivalént: 377,
évailable-frbm Dainippon Ink & Chemicals Inc.)

-.Qraganopolysiloxane antifouling coating SI—l_.
Blend of KE-445 (trade name; silicone resin,
viscosity: 5 Pa+s, available froﬁ Shin-Etsu -Chemical Co.,

Ltd.) and KF-96-100cs (trade name, silicone oil,
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viscosity: 100 centistokes,'available from Shin-Etsu
Chemical Cd., Ltd.f in a solids contenﬁ‘weight'ratio_of
100: 30
Crganopolysiloxane antifouling coating SI-2
7.5 Blend of TSE388 (trade name, silicone fesin,
viscésity: 10 Pa-s, available from Toshiba Silicone Co.,
_Ltd } and TSF43OO (trade name, szllé;ne oil, V1sc031ty
:140 centlstokes, avallable from Toshiba SlllCOne Co.,
- Ltd.) in a solids content weight ratio of 100:30
10 |
{00717 Ele 1
In a 1- llter polyethylene contalner, 100 parts of
the epoxy resin A, 30 parts of the hydroxyl group-
 containing terpenephenol resin A, 50 parts of titanipm“
'15,'white, 100 parts of talc, 60 parts of silica, 5 parté of
an anti—Sagging agent, 20 parts of xylene and 10 parts of.
methyl isobutyl ketone (MIBK) were placed, and they were
mixed and stirred by a sfiiring machiné to hdmogenéouély
disperse them, whereby a main agent was ﬁrepared. To the
~ 20 - main agent, 60 partsrof,pblyamide were added as a curing
‘agent, and they were mixed and stirred to disperse them,
whereby an eppxy anticorrosive coating composition wﬁich

-was an undercoating composition was obtained.
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[C072] - Subsequently, the epoxy anticorrosive

10

- 15

20

cbating composition was applied onto.a saﬁdblasted steei
plaﬁe {ISOgTOX3.2 mm)'by'airless.spraying so that the
fiilm thicknéss {dry film thickness} should become about
200 pm ahd then aried for 7 days in an atmosphere of 20°C
and 65%RH. Onto the surface of the fesulting epoxy
énticorrosive coating film, the orgaﬁopolysilox;ne
antifouling coatiné SI-1 was further applied as a finish_
coating so that the dfy film-thickness should becomé 100
um, to obtain a coated plate having an antifouling
coating film, Thisrcoated plate-was dried at room
temperature {20°C) for 7 days to form an

organobolysilocane antifouling composite coating film.

[0073] Examples 2 to 9, Comparative Examples 1 to

jun

Organopolysiloxane antifouling composite coating
films of Examples 2 to 9 and Comparative Examples 1 to 3

were obtained in the same manner as in Example 1, except

_that the composition and the amounts of the blending

éémponents were changed as shown in Table 1.

As Comparative Example 4, an epoxy resin coating

(trade name: Epicon HB-AL, available from Chugoku Marine

Paints, Ltd.) was used, and as Comparative Example 5, an
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epoxy resin binder (trade name: Epicon HB-AL binder,

available from Chugoku MarineIPaints, Ltd.) was used.

[0074] Test methods

The coated plates each having an antifouling
composite coating film,_ﬁhich had been obtained in
Exampleékl to 9 aﬁd Comparatije Examples 1 to 5, were set
on an immexsion'raft and immersed;in the sea at a deptﬁ

of.z m. After 6 months and 12 months, anticorrosion

‘property and adhesion were evaluated based on the

following evaluation criteria. The evaluation results

are as shown in Table 2.

Anticorrosion property

After immersioﬁrfor 6 months and 12 monﬁhs,
occurrence of blister on the coating film surface of the
tést plate was examined by visual observation.

[bO?S] ARl: pass ) |

BB:-blistered

Adhésion

After'immersion for 6 moaths and 12 months, on the
surface of the test pléte,ra cut in the form of a cross
was made with a knife,-thén the edge of a blade of the

cutter was inserted at the cut portion, and occurrence of

peeling was examined by visual observation to evaluate
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-adhesion between the anticorrosive coating film and the
silicone'antifouling coating film. |
(00761 AA: good
BB::siightly bad

5 A CC: bad -
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SF-1339 49 CLAIMS -~ - 1. An epoxy anti.corrosive coating conposition used
for formng an epoxy anticorrosive coating filmin an antifouling
-conposi te coatigg fklm conprising an epoxy anticorrosive coating film and
an organoponS|onane antifouling coating filmuwhich are |am nated.in
order on a surface of a base, said epoxy anticorrosive coating conposition
conpri si ng: .(A) an epoxy resin, (%) a curing agent for epoxy
resins, and (C) a nodifier which S either (1) a nodifier
~conprising a hydroxyl group-containing petroleun1re5|n (cl) or a hydroxyl
i group-contai ning terpenephenol resin ( %ﬂ (ii1) anodifier conprising a

hydroxyl group-containing petroleumre ) or a hydroxyl

gr oup- cont ai ni ng t%rpengghenol resin (c2) ,and a coumarone resin ic3
' 2. The epoxy anti corrosf{eRBEY| HYL ssi]tvreoﬁo%glrtq &ORBSh1Ch a1 R ‘
-~ wherein the nodifi ﬁéﬁ is the nodifjer npri sing_a hydroxyl
' group- cont ai ni hg" p&% n@uﬁ?rEEPﬁY(%nﬁl?ﬁrﬁfsﬁ§lr6%?Wl%ﬁ TcdRt&fning 50
parts by weight in the total 100 parts by weight of the resin (cl) -or the
resin (¢2) and®thefdddis eemposite CO%FlthéléEOQQmEﬁﬂﬁ%ﬂﬂrﬁBSPQ@X%oaI|ng
conposition as claimed in claim1 or 2, wherein the nodifier (C) is
contained i n aiEHARFOSOFS5CPBE DY HEM SNy aRePEIRNARS IS 1dA%ANO parts by
wei ght of the cured resin solid conponent. 4. The epoxy
anti corrosive %Wﬁ%dlé@nﬁ@%tﬂl@nf-‘abn mlcihaan@dlamﬁrmnedone ofdetaqm 1 to
3, wherein the hydroxyl ~_- group-containing petroleumresin (cl) or the
hydroxyl'groupidﬁﬁﬁépﬁiﬁg & evpehe piritblepoeyi anfioX)rives ve toaBidwydr oxyl
groups in oné nol ecul e. 155The epoxy anticorrosive coating composition as
clainmed in anycmmnasgtlomasﬂmpﬁlsxngi whereln t he softenlng poi nt of the:
hydroxyl group cont ai ni.ng

(A) an epoxy re51n,

V{B) a curing agent for epokf résins, andr
{C) a modifier which is either (1} a modifier
" comprising a hydroxyl'group—contéininé petroleﬁm resin
 (c1) or a hydroxyl gfoﬁp—confaining terpenephenol resin
_(cz), or (ii} a mdd%f}ér comprising a hydroxyl groupé
éontaining petrdleﬁm resin (cl) or a hydroxyl group-
contaiping terpeheéhenol resin {c2} and a coumarone resin

{c3).

2. The epoxy antlcorr051ve coating composition as
claimed in claim 1, where1n the modlfler (C} is the
modifier (11) compILSLng a hydroxyl group contalnlng
petroleum resin (cl) or a hydroxyl group—contalnlng
_terpenephenol resin (c2) and a coumarone resin {c3) and

contains the coumarone resin (c3) in an amount of 1 to 99



" petroleumresin (cl) or the hydroxyl group-containing terpenephenol resin
(c2) is in the range of 40 to 160C. 20 6. The epoxy anticorrosive
coating cenposgjitii@qgas claimed in any one of clainms 1 to 5, wherein the |
softeni ng point of the counmarone resin (c3) is in the range of 90 to 120C.
51 7. The.epoxy anticorrosive coating conposition as clainmed in any
one of clains 1 to 6, further conprisings@t |east one conponent selected
fromthe group consisting of talc, S|I|ca and titani um oxi de.

The epoxy anticorrosive coating conposition as clained in any one of

claims 1 to 7pafyst her,compris &%@@oeailz@@%gay B9 emgl ght of the A

anticorrosive coatlng fil'mfor fromthe e |cor 0si ve coati ng

conposi tion ofl.aay o B SR b (858 sng che 348 grganopol ysi | i xane

antifouling conp05|te coat i ng f ﬁ]COﬂp |S|ng “he “an é osive coating

film(1l) of claim9and an organopol ysil oxane antifouling coating film

~(I'l'), which are lamnated in order on a surface of a base, wherein the

organopoly3|loxang3ant| uI|n an antlfoullng coating
n

filmformed from a mnoi r §FC %g %)?%’é’ﬁ%sp]o‘ﬁ/fol)ﬁ&%ﬂ COMRUHFFST

conpri si ng. or 0 ysl qxane haV| condensi.n ional groups at both
ends of a, 5nngg3ﬂﬁ‘£ T 1 pr % %?ﬂ%ﬁbﬁ%%y gb%éﬁﬁ §nt idoul i ng

conposite coatin Illn1as clained in_claim10, wherein the

or ganopol ysi | 0% Qﬁﬂl%@ﬂﬂq|%§°@8§t?ﬁg5f??rﬁq9 PRI BY cetdtig Sasefh f or med
froma noisture- curlng or%apopol si | oxane conposi tion conprising

or ganopol ysi | % ah&’ rﬂﬁ%égtnﬁffﬁhét?%ﬁﬁ# Rﬁﬁd@p§°&ﬂdb6?%9%ﬁﬁﬂ$ -of a
nmol ecul e and liquid- paraffln or a silicone - 12. The
~organopol ysi | oxane antifouling conposite coating filmas. claimed in claim

10 or. 11, wherein the organopol ysil oxane .antifouling coating film(ll) is

. a coatlng filmfordved FhenrRoR®i antiecrnasing orghbopotopgidsitdne as
“conposition containing the liquid paraffin:-or the silicone oil in an
amount ofl0l t@laliZ@dpodnt snlyonei ghit chabed ortolC0 phetsibytheeihgiroaflt he
or ganopol ysi | oxane havi ng condensi ng functional groups at both ends of a
nol ecul .e. grouB.coitshinpngr pahrobelen wedsem il icdur ehe datdadzwilt h t he

or ganopol yei | oxane antifouling conposite. coating filmof any one of
Clalns 10 t()ghbup containing terpenephanol resin {c2) has 1 to 3

hydroxyl groups in one molecule

15 5. The epoxy anticorrosive coating éomposition as
claimed in any onerof'dlaims 1 to 4, wherein the
".éoftening point of tﬁe hydroxylVgrodp—containing
,.petrbleum resin-fcl}'br the hydroxyl group—-containing
‘terpenephenol resin {c2) is'in_the range'of 40 to 160°C.
20 |
76.. The ép_OXy ant_icorrosive-'coatiné' composition as
claimed in any one of claims 1 to 5, whéreih'ther-
? softening point of the coumaronerresin {(c3) is in the

range of 90 to 120°C.
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7. The ePOXY anticorrosive coatlng comp051tlon as
claimed in any. one of clalms 1 to 6, further comprlslng
at least one component selected from the group consisting

of talc, silica and titanium oxide.

8.. The epoxy antlcorr051ve coatlng com9051tlon as

claimed in any one of clalms 1 to 7. further comprising.

an anti-sagging agEnt.

9. An ant1corroszve coatlng film.formed from the
' epoxy ant1corroszve coatlng comp051t10n of any one: of

~claims 1 to 8.

10. An organopblysilixane antifouling compoSite
coating £ilm comprlslng the antlcorr031ve coating fllm
(I} of claim 9 and an organopoly51loxane antlfoullng
 coating film (II)_which are laminated in ofder on a
~ surface of a base, wherein the oiganopoleildxane
antlfoullng coatlng film (II) is an antlfoullng coatlﬁg ‘
fiilm formed from a m01sture—cur1ng organopoly5110xane

cQ@posltlon comprising organppoly51loxane hav1ﬁg |

condensing functional groups at both ends of a molecule.
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.11. The organopolysiloxane antifouling compqsite
coating film as claiméd in claimrla, wheéein the
organopolysiloxane antifouling coatiné'film'{II) is a
coating film formed from a moisture¥curing |
organopolysiloxéne compbsition dompgising
organopoiysiloxaﬁe having condensing functiohalrgroups at
both ends of a molecule and liquid paraffin or a silicone
oil. 4 | |
12.  The organopolysilé#ane antifouling composite
.coaﬁing film as claimed in claiﬁ 10 or 11, wherein the
organopélysiloxane antifouling coating film (II) is a -
coating film' formed fram a moiééu:e-cufing,
"orggnopdlysiloxane composition EOntainiﬁg the liquid
péraffin or the silicone oil in an amount of 1 to 150
parts by weight based on 100 parts by weight of the
organopolysiloiaﬁe having cqndensing fgnctiqﬁal.groups at

both ends of a molecule.

'13. A ship or an underwater structure-coated with
the organopolysiloxane antifbuiing composite. coating £ilm

of any one of claims 10 to 12.



