DESCRI PTION  Antifouling Coating Conposition, Antifouling Coating Film as
wel | as Marine Vessel and Underwater Structure 5 TECHN CAL FI ELD The
present invention relates to an antifouling coating conposition, and nore
specifically, it relates to an antifouling coating conmposition capable of
formng an antifouling coating filmwhich is excellent ina long-term
antifouling property and crack 10 resistance. The present invention also
relates to an antifouling coating filmfornmed fromthis antifouling coating
conposition, as well as a marine vessel and an underwater structure each
having this antifouling coating film BACKGROUND ART A marine vessel or. an
underwat er structure such various BW@& aquacul ture 15 or the |ike,
harbor facilities, an oil fence, a prpi erial, a bridge, a buoy,
industrial water facilities or a submarine base is regularly exposed to
seawat er i nhabited by organisns, and hence m croorgani sns such as bacteria
adher e t her eAutifmiling Gdating &osweositiont AntifoulingiCoatingdils zsrmielpdsdviadnesViesselas

bar nacl es, nussels, sea |ettuces d.diatons, for exanple, eating the

. m croorgani sns adhere thereto. ni‘?{&%g@e@fsf the marine 20 vessel or
the underwater structure is covered with these mcroorganisms, animals and
pl ants, danmage such as corrosion of this portion, reduction of fuel
consunpt i oMMECHNECADEIREDBSel s resulting fromincrease in seawater friction
resi stance of the marine vessel, mass nortality of fish and shellfish

resul ting from cihsqgésent invention rélpten trean andifiping spatengryompasisiopyand messul ti ng
from buoyancy .reduction or reducti.on of. working.efficign t akes 25 pl ace.
In an i ndusSP%/?“g?aﬂM{ gfat%%,tgtagr%nu Uuh%??%’&g\ﬁgfn@f’gg?n P?‘Pélbﬁc&ioml?g i ng natural
wat er  suchyafulihy 85ating i wicH 8 kecellBhtGh a@&%—ﬁﬁ'ahﬁﬂhﬁﬁ%ﬁ%ﬁéﬁ SnPHREE at us
using internediateé or “service water, an inpedi nent such as deterioration of
the wH er qesitanop, Thelpresérdinwehtion also relates to an antifouling coating film formed

from this antifouling coating composition, as well as a marine vessel and an underwater
structure each having this antifouling coating film.
BACKGROUND ART
' A marine vessel or an underwater structure such various fishnets for aquaculture
15 or the like, harbor facilities, an oil fence, a piping material, a bridge, a buoy, industrial
water facilities or a submarine base is regularly exposed to seawater inhabited by
organisms, and hence microorganisms such as bacteria adhere thereto with the lapse of
time, and animals and plants such as barnacles, mussels, sea lettuces and diatoms, for
example, eating the microorganisms adhere thereto. When the surface of the rharine
20 vessel or the underwater structure is covered with these microorganisms, animals and
plants, damage such as corrosion of this portion, reduction of fuel consumption in
marine vessels resulting from increase in seawater friction resistance of the marine vessel,
mass mortality of fish and shellfish resulting from clogging of the fishnet, subsidence of
the buoy resulting from buoyancy reduction or reduction of working efficiency takes
25 place. |
In an industrial water system of cooling water or the like utilizing natural water
 such as river water or lake water and a circular cooling apparatus using intermediate or

service water, an impediment such as deterioration of the water quality, reduction of
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1 cooling efficiency resulting from adherence to the apparatus wall ,

bl ocking of a water pipe or flowrate reduction results fromproliferation
of bacteria, diatons, blue-green algae and the like. As a nethod of
preventing adherence of these harnful organisnms, a nethod of 5 applying an
antifouling paint has generally been enployed, and an organotin conpound
has been nmainly enployed for this antifouling paint as an antifouling agent.
In recent vyears, however, use of such an antifouling agent has been in the
process of prohibition, in view of safety to the ecosystem For exanple,
Japanese Patent Layi ng- Open hb 11-29725 (Patent Docunent 1), 10 Japanese

Pat ent Layi ng- Op No. 11-17 Pat ent cunent 2), Pat ent

Layi ng- Oper‘?og]éi1 31%6?1“’265%‘1?918( CTERGE apB)‘IaH’r?dV?}]aég’ﬁgé‘g Op (et

Layi ng- Ope P opper

t hi ocyanat p(ecoélﬁé"r]”?"g% %{rﬂ ggﬁmrrang gegae %/f{lbézr;\tgﬁ% ag ﬁ?aci){éé;g]bgﬁmt e,

N, N- di net h)ﬁlgdb@ﬁdgfeqmaenyl urea, 4,5= d| chl oro-2-n-octyl -3(2H)-i sot hi azol i ne,

2-pyridinethiol-1-oxide zinc salt (zinc 15 yrlthlone
N, N- di met hyl - N- p’kmbthemof pw«a@%@hmmmﬁﬁm ﬂaamyfuhgngﬁmmaea mesypd @f ne-

h I b d ik f
Subat 1 it | AEPPEE SRR RLL RS e ot arreh ERBIG e 2 E B POPRRE | oned
- anti foul i ng,, @g&RRaiht gg [gg'b@%r'tﬁi@ ahﬁ’foﬁin% 213 Shahliboulfs %ixu fredi, YeQint ?r(] 3”13' e,

Japanese Patent Layi 20 (Patent ment 5)
Japanese Pafeanf hdvesyier gs€pesuchNan aﬂeﬂWn( ]Eéfstbem inRDhe proeags <ﬂ')pminb1t1bms e
antifouling coating conpositions each enploying pyridine- triphenylborane
and at | ead® VigWofSastYO the pSasyHeet hi ol - | - oxi de zinc salt (zinc pyrithione),
2- pyri di net hi ol i {40k ) hde,

For g%é(rfcﬂﬁ e, B&%F]e Bkt &Q&ﬂgpgﬁen%& FNLOPR) PafeltPHB Rt 1!

copper thiocyana odani

4, 5-dighl orJ@pazregbmwlLa?ﬁlgbd)pdn% hi1az72)159 €P@ént I o cubienf D)) Jdpadiesa Papdns .
Japanese Patent Layi ng- Qpen No. 9-3366 (Patent Document 7) discloses an

ant i f oul i nd-aymigr@pendvie.2200212$5p44 (Ratent Docuphetrd)|apd dapaaeseP atent Laying-4nenf oul i ng
effective

No. 11-29747 (Patent Document 4) list cuprous oxide, copper thiocyanate (copper
rhodanide), manganese ethylene bisdithiocarbamate, N,N-dimethyldichlorophenylurea,
4,5-dichloro-2-n-ocfyl-3 (2H)-isothiazoline, 2-pyfidinethiol-1-oxide zinc salt (zinc
15 pyrithione), N,N'-dimethyl-N'-phenyl-(N-fluorodichloromethylthio) sulfamide, pyridine-
triphenylborane and the like, for example, as usable antifouling agents substituting for
the organotin compound.
Employment of the aforementioned antifouling agents in combination is also
generally performed. For example, Japanese Patent Laying-Open No. 2001-329228
20 (Patent Document 5) and Japanese Patent Laying-Open No. 11-323209 (Patent
Document 6) disclose antifouling coating compositions each employing pyridine- |
triphenylborane and at least any one of 2-pyridinethiol-1-oxide zinc salt (zinc pyrithione),
2-pyridinethiol-1-oxide copper salt (copper pyrithione), cuprous oxide, copper
thiocyanate (copper rhodanide) and 4,5-dichloro-2-n-octyl-3(2H)-isothiazoline as
25 antifouling agents.
J apanese Patent Laying-Open No. 9-3366 (Patent Document 7) discloses an
antifouling paint containing pyridine-triphenylborane as a first antifouling effective

component and containing any one compound selected from manganese ethylene
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conponent and contai ning any one conpound sel ected from nmanganese et hyl ene 2
bi sdi t hi ocar bamat e, zinc ethyl ene bisdithiocarbamate, bisdinethyl

di t hi ocar banmoyl zinc  ethyl ene bisdithiocarbanate, cuprous oxi de, copper

t hi ocyanate, copper or zinc bis(2- pyridylthio-I|-oxide),

N- (f 1 uorodi chl oronet hyl t hi o) - pht hal i m de, N

(di chl orof l uoronet hylthio)-N , N -di net hyl - N- phenyl sul f am de,

4,5-di chloro-2-n-octyl- 5 i sot hi azol i ne- 3- one,

2,3,5,6-tetrachl oro-4-net hyl sul fonyl pyri di ne and 3- |odo 2-
propynylbutylcarbanate as a second antifouling effective conponent Japanese
Pat ent Laying-Open No. 10-29845 5 (Patent Docunent 8) discloses

antifoul i ndﬂ&@ﬁbcloicﬁéa@éiﬁp@%@ @thﬂﬁn%bﬁﬁlﬁwar@n@mpbwdgn lgghlocarbamoyl zinc

e e e e R

N, N-di met hydoridiieab-ac an(ﬂﬁ&%dﬁﬁ@r@h&%yl@h%ﬁﬁthéhnﬂﬂé hjocar bamate. Japanese
Pat ent Layi ng- Open No. 2001-342432 (Patent cunent 9) discloses a

conbl nat i or(dshlocefprooorsetbylihue)- N - nﬁthyﬂ-bhphﬂnglsalfamld@tﬁ-d@hm{)ﬁrrsoctm-azoI i ne,
a i nat,i op, of cuprou oxide apd 2-p t hj ol.- | - oxi c salt, a
conbl ti OHSQ}R‘aZQJE‘ET%%‘? |a%@'tet?CBW? ér‘%@tk’ﬁlﬁ‘gfoni’{péﬂfi’ﬂﬁ ag 85%50- alt and zinc

. et hyl ene bi gtg&- {-@}/}\& of the
af or enent i e%‘}'gntl ou .ng@%%a;f;e"%“j%‘gﬁg‘é@} o) 3 a@ reqwred i mprovenent s

in view of the aapadeseiPiteg IyingeDpen NparG-228458r(PytenitBodunmegt Bpdistlossstanf oul i ng
property. Further, large quantities of antifouling agents nust be bl ended in
order to atetnafqullgguf:@atmge:mnpaﬁtlpm entpinmeanpess OxidgrbisCripridinethiol Loxdtke been

required al so 20 ew of count ) Vi £ on ol I ution.
a1 orcopgealtend S o s e AERRL SR 293 aRt R TRl g
coating filNIN-aReAkyE-dfdhfdropheRyltited ahB 2inctdiBeth§ldidcardapatted after di pped in
seawat er for a constant period and hence flekxibility capable of

wi t hst andi ng suchpaesePatentrisaying-OpeuNoe2001e342482 ﬂmemdlddungnt%)adlsoﬁ@ﬁes al m
whi | t t b d that, I | m f df th
A or etrent | CHREIPYERIOR A HISGM IS F Al UMBOE P RDS el iean,
fl bilit t i d

exi bilityg, fﬁaéltoﬁ%ffi@?rgw%ﬁ% %n{Ht Iﬂﬁgrsl&lﬁethfbﬁ-qg&&fg W&lt, DeoRbRLESEGE | one

cycle isr epe _
cuprous oxide, 2-pyridinethiol-1-oxide copper salt and zinc ethylene bisdithiocarbamate

15 and the like.

However, all of the aforementioned antifouling coating compositions have
required improvements in view of the antifouling property, particularly the long-term
antifouling property. Further, large quantities of antifouling agents must be blended in
order to attain sufficient antifouling effects, and improvements have been required also

20 in view of countermeasures against environmental pollution. In addition, a rﬁan'ne
vessel or the like provided with an antifouling coating film repeats such a cycle that the
same is landed after dipped in seawater for a constant period and hence flexibility
capable of withstanding such conditions is required to the antifouling coating film, while
it cannot be said that an antifouling coating film formed from the aforementioned

25 antifouling coating compositions has sufficient flexibility, but the coating film may be
cracked when the aforementioned cycle is repeated a plurality of times.

Patent Document 1: Japanese Patent Laying-Open No. 11-29725
Patent Document 2: Japanese Patent Laying-Open No. 11-172159
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Pat ent Docunent 1: Japanese Patent Laying-Open No. 11-29725 Patent Docunent
2: Japanese Patent Layi ng-Open No. 11-172159 3 Patent Docunent 3: Japanese
Pat ent Layi ng- Open No. 2002-265 849 Patent Docunent 4:, Japanese Patent
Layi ng- Open No. 11-29747 Patent Docunent 5: Japanese Patent Layi ng- Open No.
2001- 329228 Patent Docunment 6: Japanese Patent Laying-Open No. 11-323209 5
Pat ent Docunent 7: Japanese Patent Laying-Qpen No. 9-33 66 Patent Docunent
8: Japanese Patent Layi ng- Open No. 10-298455 Patent Docunent 9: Japanese
Pat ent Layi ng- Open No. 2001-342432 DI SCLOSURE OF THE | NVENTI ON PROBLEMS TO
BE SCLVED BY THE | NVENTI ON 10 The present invention has been proposed in
order to saolve the aforenentioned problens, and an object thereof is to

provi de an Patent Dognmeny %od@mangsed%ﬂmsérawm@m@&%l?@% B8 mi ng an
tifoul f | b| { tifouli t
100 o My SRR U AR, (LA 10U 70 proper

than that ipydif®ockRement IJ%bseaﬂsuteﬁt%lymggomb e IMesE ti on and excel | ent

in crack resistance, i.e. hardly cracked even if a cycle of seawater
di ppi ng/ | alﬁltengosumem@u tJalmlle;e Beaemllajlngt@penb@moltlh&ﬂ@aj ect of the present
inventjon is to rowde an antifouling coa filmformed fromthis
antifaulind a&i’éﬂp MpodpRansse P aégnt\x,gy}ngaé r1-ef&essel and an

. under wat er l;!g IS t S&aiieng film MEANS FOR
SOLVI NG TH = mgnt?TL} g Jel%ftéﬁs%ﬁ@ Oérééﬁ%gﬂ)ep Sisgdl es as to the types

of anti f oulPaént TaRGInentaNd Jap@i&‘sﬁl"a’téﬁt@@qﬁgt@ﬁ@ﬂﬁolmmrmmlo sol ve the
af orenenti oned problens, to find such an extrenely specific effect that an

ant i f oul i nPEEHOSIRE ORTHEINVENRIQN t r erel y hi gh 1ong- term antifoul ing
el ont  OMQRLESE ToHERORd g, B3 TR AN 05 an "ant | foul i ng coat i ng
conpogp tion 25 eppl B¥ieABinG&itodnas BRAGPrbpSsed Nt bidertd velis Afctemémtionbder
words, the present ‘invention is

problems, and an object thereof is to provide an antifouling coating composition capable

of forming an antifouling coating film capable of sustaining a high antifouling property

over a long period even if the loading of an antifouling agent is smaller than that in the

conventional antifouling cdating composition and excellent in crack resistance, i.e.,

15 hardly cracked even if a cycle of seawater dipping/landing is repetitively carried out.
Another object of the present invention is to provide an antifouling coating film formed
from this antifouling coating composition, as well as a marine vessel and an underwater
structure each having this antifouling coating film.

MEANS FOR SOLVING THE PROBLEMS

20 The inventors have made deep studies as to the types of antifouling agents and
combinations thereof in order to solve the aforementioned problems, to find such an
extremely specific effect that an antifouling coating film having an extremely high long-
term antifouling property with a small loading of an antifouling agent and provided with
excellent crack resistance is obtained according to an antifouling coating composition

25 employing certain specific antifouling agents. In other words, the present invention is
as follows:

The present invention is an antifouling coating composition containing binder

resin (A) and an antifouling agent (B), wherein the antifouling agent (B) contains metal
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as follows: The present invention is an antifouling coating conposition
contai ning binder resin (A) and an antifouling agent (B), wherein the
antifouling agent (B) contains nmetal -4 pyrithione (B 1), triphenyl borane
am ne salt (B2) and a sul fam de-based conpound (B3) expressed by the
followi ng general fornmula (1): [Chemcal Forrmula 1] R FC 2CS- N\ SO2N( CH3) 2
5 (in the above general fornmula (1), R represents a hydrogen atomor a

| i near or branched al kyl group having 1-10 carbon atons). Preferably, the
af orenenti oned triphenyl borane am ne salt (B2) includes pyridine

tri phenyl borane. Preferably, the aforenentioned sul fam de-based conpound

(B3) includes at |east one conpound sel ected from g ounds expressed by
the fol | owi Rygithiqus @da,ﬁﬂp%end@praaﬁ&nﬁ%saftdﬁ%am% swlfﬁﬂm@qqgasegwmp@lf@nﬁ%é;

a1 505 N SRCE g IR o aF et oned of nder resin (A

i ncl udes reghemivaVFdiguld 11 @ side chain thereof, at |east one group
expressed by the follow ng general fornula (4): |[Chem cal Fornula 4]

R
(1)
FCL,CS—N_
SO,N(CH3)
5 (in the above general formula (1), R represents a hydrogen atom or a linear or branched

alkyl group having 1-10 carbon atoms).

Preferably, the aforementioned triphenylborane amine salt (B2) includés pyridine
triphenylborane. Preferably, the aforementioned sulfamide-based compound (B3)
includes at least one compound selected from compounds expressed by the following

10 formula (2) and the following formula (3):
[Chemical Formula 2]

FCILCS—N, (2)
SO,N(CHs),

[Chemical Formula 3]

CHs
(3)
FCI:CS'—N\
SO,N(CHa)
15 Preferably, the aforementioned binder resin (A) includes resin having, in a side

chain thereof, at least one group expressed by the following general formula (4):

[Chemical Formula 4]



50S O -OM--A(4) k (in the above general formula (4), X represents a
group expressed by: [Chenmical Formula 5] 0 Il OCY- 5 k represents 0 or 1,
Y represents hydrocarbon, Mrepresents a divalent netal, and A represents
an organic acid residue of a nonobasic acid). Preferably, the aforenentioned
bi nder resin (A) includes resin having, in a side chain thereof, at |east
one group expressed by the following general forrmula (5): |[Chem cal Formul a
6] OR -CO0-Si R (5) 1 R3 10 (in the above general formula (5), R, Rz
and R3 are the sanme or different fromone another and represent a

hydr ocar bon resi due having 1-20 carbon atons). Preferably, the

af orenenti oned binder resin (A) includes resin having, in a side chain
thereof, at |east ongygroup expressed by the follow ng general fornula (4):
15 [Chemical FormulalfJ]] O --~X-COMA (4) (in the above general formula

(4)., X represen]\zi)all( oupoexpMasseKI by: (4)

(in the above general formula (4), X represents a group expressed by:
[Chemical Formula 5]
ﬁ ,

0—C—Y

5 k represents O or 1, Y represents hydrocarbon, M represents a divalent metal, and A
represents an organic acid residue of a monobasic acid).
Preferably, the aforementioned binder resin (A) includes resin having, in a side
chain thereof, at least one group expressed by the following general formula (5):

[Chemical Formula 6]

0 R?

n L

C—0—Si—R ( 5)
RS

10

(in the above general formula (5), R, R? and R® are the same or different from one
another and represent a hydrocarbon residue having 1-20 carbon atoms).
Preferably, the aforementioned binder resin (A) includes resin having, in a side
chain thereof, at least one group expressed by the following general formula (4):
15 [Chemical Formula 7]

0
oy
(X}—C—0—M—A (4)

(in the above general formula (4), X represents a group expressed by:

[Chemical Formula 8]



[Chem cal Fornula 8 -6 0 -OC-=-Y- k represents 0 or 1, Y represents

hydr ocarbon, Mrepresents a divalent netal, and A represents an organic
acid residue of a nonobasic acid), and at | east one group expressed by the
followi ng general forrmula (5): 5 [Chemical Formula 99 O R1 1G-0OSi-R2
(5 1 R3 (in the above general fornmula (5), R, R2 and R3 are the sane or
different fromone another and represent a hydrocarbon residue having 1-20
carbon atons.) Preferably, the aforenentioned nonobasic acid is nonobasic
cyclic organic acid. 10 Preferably, the aforenenti oned nonobasic acid is at
| east one type selected fromthe group consisting of rosins, hydrogenated
rosins, disproportionated rosins, naphthenic acid, abietic acid,

dehydroabi etic acid @d hydrogenated abietic acid. In the antifouling
coating conposition #ccording to the present invention, the binder resin (A
may include, algqng ;Lth‘}he af orenenti oned hydrol yzable resin or in place
of the hydrolyzable sin, 15 anot her binder resin other than the

hydrol yzabl e resin. Chlorinated paraffin, rosins and h drogenated rosins
can be pr efkereptasente for cby‘édelzrsswtsdtyldmcaﬂmmdb’f repessents a fhva q@t é@tﬁhtanﬁ ention

al so provides an antifoulin f|| f.or med t he
ant i fgul i nd G HAY! %rgﬂrﬂf)%?lglr Hia F’Eﬁ”}? ai‘%a‘g&l]aﬁa/attlﬁ@ 88 pas well as a

- marine ves h el fdRlul @)€ach having this anti foul i ng

coating fi Iseﬁ(#)re%g%%@ %%%%E [ N\/ENTI%% According to the antifouling
coat i ng com@bsmidabForefuld ¥je present invention, an antifouling coating film
capabl e of sustaining an extrenely high antifouling property over

R1

—C~——0—Si—R? (5)

R3
(in the above general formula (5), R*, R and R® are the same or different from one
another and represent a hydrocarbon residue having 1-20 carbon atoms.)
Preferably, the aforementioned monobasic acid is monobasic cyclic organic acid.
10 Preferably, the aforementioned monobasic acid is at least one type selected from the
group consisting of rosins, hydrogenated rosins, disproportionated rosins, naphthenic
acid, abietic acid, dehydroabietic acid and hydrogenated abietic acid. In tﬁe antifouling
coating composition adcording to the present invention, the binder resin (A) may include,
along with the aforementioned hydrolyzable resin or in place of the hydrolyzable resin,
15 another binder resin other than the hydrolyzable resin. Chlorinated paraffin, rosins and |
hydrogenated rosins can be preferably employed as another binder resin.
The present invention also provides an antifouling coating film formed by
employing the antifouling coating composition according to any of the above, as well as
a marine vessel and an underwater structure each having this antifouling coating film.
20 EFFECTS OF THE INVENTION
According to the antifouling coating composition of the present invention, an
antifouling coating film capable of sustaining an extremely high antifouling property over

a long period with a small loading of an antifouling agent and excellent in crack
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a long period with a small |oading of an antifouling agent and excellent in
crack -7 resi'stance can be fornmed. The antifouling coating conposition
according to the present invention can be preferably enpl oyed as an
antifouling paint for preventing the surface of a marine vessel or an
underwat er structure such as various fishnets for aquaculture or the Ilike,
harbor facilities, an oil fence, a piping naterial, a bridge, a buoy, 5
industrial water facilities or a submarine base fromfouling. BEST MODES
FOR CARRYI NG OQUT THE | NVENTI ON The antifoul ing coating comnposition according
to the present invention is an antifouling coating conposition containing
the binder resin (A) and the antifouling agent (B), and this antlfoullng
agent (B) cT@ﬁﬁtaFWscatl Ibé formed) phe putHpeling qoating compesition acepidetPIthdr ane am ne

salt (B2) and t e- bas n B I coating
corposi 11 orgrese Byt R pRETE, SAPRIHTas b ato g ol ¥t nrbortE el
property angrRs&st 4 Mind vessel 8€4n hRRWARNSEu GRS sQ@h isOJaFBds ﬁéﬂﬂ@ts&@ﬂponent S
contained in the antifouling coating conposition according to the present

. invention aaqmaadtnre ofethe tikd)dadrbion fabdities,| an dibfends;, aqtmmg:@gienal( Apridg$ialbmon, known

bi nder_resin, can be e ed as the, binde n enpl oyed for the
antif ol | ndné‘b%?qlﬁ@tq{g%blﬁéfpfﬁﬁu%%}eoqaﬁ%ﬁP gpresent i nventi on,

. hydr ol yzabl Am}% qgm Re hydrolyzable resin is
so enpl oyed as ?\Eﬁ 'g nﬁ resin that ig antlfoullng property with the

anti foul i ng agenThearifdiding usithignothposition actardigg tto thféq)re@m mdentidhiis &n r esi n
general ly used for an antifouling paint can be enp %ed as the hydrolyzable
resin, ac r yanti€ouliag icpatingrropwopitien é@@@mylgethp b’@gl@fdeiilﬂ ( prd thgagtifoubingiageny

i h f ol | | f |
(i (i1 " Sy g e el 88 67 t@a}eaaigxrﬁthb"“e“@@ 5 ow ng_gener al
fornmuhg ( 5) mpﬁaﬂ/u{draﬂe)anﬁﬁé éé'lt'(BZB 8s5d fhe?sﬁlfﬂﬁl\dbiwséa%ﬂlpféﬁn& (®3)ar i essed

by the follow ng general fornmula (4) and the group "expressed by the
f ol | owi ng gersechtodting cnmpogiton, @anntitduling ceating il lextreroely high in estifoulinghese

property and excellent in crack resistance can be formed. The components contained

in the antifouling coating composition according to the present invention are now
described in detail.
15 <Binder Resin (A)>

While a known binder resin can be employed as the binder resin employed for the
antifouling coating composition according to the present invention, hydrolyzable resin is
preferable in particular. The hydrolyzable resin is so employed as the binder resin that
the high antifouling property with the antifouling agent can be sustained over a longer

20 period.

While resin generally used for an antifouling paint can be employed as the
hydrolyzable resin, acrylic resin can be preferably employed in particular, and (i) acrylic
resin having a group expressed by the following general formula (4), (ii) acrylic resin
having a group expressed by the following general formula (5), and (iii) acrylic resin

25 having both of the group expressed by the following general formula (4) and the group
expressed by the following general formula (5) can be listed as the acrylic resin. These
may be singly employed, or at least two types may be employed together. In this

specification, "acrylic resin" denotes such resin that at least part of the resin consists of a
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may be singly enployed, or at least two types nay be enpl oyed together. In
this specification, "acrylic resin" denotes such resin that at |east part
of the resin consists of a -8 constitutional unit derived from (nmeth)acrylic
acid or a derivative thereof or (neth)acrylate. (Meth)acrylic acid netal
salt is also included in the derivative of (nmeth)acrylic acid. [Chem cal
Formula 10] 0 (Xlk GO M-A (4) (in the above general formula (4), X
represents a group expressed by: [Chemcal Forrmula 11] 0 OCY Kk
represents Oor 1, Y represents hydrocarbon, Mrepresents a divalent netal,.
and A 10 represents an organic acid residue of a nonobasic acid). |[Chem cal
Formula 121 OR1 C-OSi-R2 (5)° R3 (in the above general formula (5), Ri,
RZ and R3 eqoestttmonshmmt darived fioay @eeth)pertie agié or aﬁéﬂYPéWeéhﬂ!eQ &br esent a

hydr ocar bo ye hayi a bIe exappl es of the
above acr yln(}"’éﬁ‘r3 ﬁteu;’ ﬂ‘é“fc@ﬁ @r‘??tlalcsaitégsl)ﬁo m(:ﬁ“élf’ 8’? qllé{?é’?p ed to al so
as acryli C ( H%FH &{f'lela)c}d having at |east one group expressed by the above
general formu g on the side chain. Thus, the obtained coating filmcan

mai nt ai n a [Cheddicel FrohukhiOlg rate over a Iong peri od, whereby a superior
| ong-term antifouling property can be exhibited. 20 I n the above general
formula (4), Mrepre@ents a divalent nmetal, and elements of -9

{X}—C—0—M—A (4)

(in the above general formula (4), X represents a group expressed by:

[Chemical Formula 11]
O

O0—C—Y

k represents O-or 1, Y represents hydrocarbon, M represents a divalent metal, and A
10 represents an organic acid residue of a monobasic acid).

[Chemical Formula 12]

O R

I

C—O0—Si—R? (5)

RS
(in the above general formula (5), R', R? and R? are the same or different from one
another and represent a hydrocarbon residue having 1-20 carbon atoms).

15 Preferable examples of the above acrylic resin (i) include acrylic resin
(hereinafter referred to also as acrylic resin (A1)) having at least one group expressed by
the above general formula (4) on the side chain. Thus, the obtained coating film can
maintain a stable polishing rate over a long period, whereby a superior long-term
antifouling property can be exhibited.

20 In the above general formula (4), M represents a divalent metal, and elements of



. abietic acﬂ'ﬁOI&I?QS‘%&‘Fl@s B pr

the groups 3Ato 7A, 8 and IBto 7B in the periodic table can be listed, for
exanple. Preferably, Mis copper or zinc. In the above general formula (4),
A represents an organic acid residue of a nopnobasic acid. As preferable
nonobasi ¢ aci d, nonobasic cyclic organic acid or the 5 like can be |isted,
for exanple. The nonobasic cyclic organic acid is not particularly limted,
and includes an acid having a cycl oal kyl group such as naphthenic acid, as
well as a resin acid such as tricyclic resin acid and salts thereof, for
exanple. The tricyclic resin acid is not particularly limted and includes
a nDnobasic acid having a diterpene- based hydrocarbon structure, for

b ot ane, - BITAPARbI N8 ARG 18 RIBb O b gatPe B SRS,
speci fi cal I% ﬁakggeMgc%?gg Jor¥gRabi etic acid, dehydroabietic acid,

hydr ogenat e fic ac parastrinic acid, pimaric acid, isopinmaric acid,
| evopi mari ¢ aci dn tikeattove gemaalifornada (), Asapdsenacaponganic acid cesiduenaf asal t s of
t hese can be |isted, for eﬁ%gple Anpng t hese, abletlc aci d, hydr genated
alle gosobasiss asidh panobasic, exclic pEgagicAcId of
excel | i I d
ik cf%'ge lﬁéﬁ‘féﬁ‘%){ahﬁg’é %el?ﬁ Bhdi cgct[l'ig okganﬂ{ £RFs 'nd Pﬁhf:@% and

hydrol SIS a al SO "éxce in cra resi anc a coa

- ease of avainhigddi hid MeluffédnHRId havi@ta cylRBaikyPgp I6éHasbhtesit abid! asWélE t han

220 ngKOH/ g can be listed as preferable rmnobaS| c cyclic organic acid.
Monobasi ¢ cas@lresin oelgamhcasatupﬂ:hhammléan@saltd thea¢afefopfexample. mbhetrickielic 220
ngKOH g is sqQ e ed thag%l‘yhe Vi sc of the obtal d bi n& 20 resin
(A) can be FEBAL as fof parti 5 MAREb e A ingt HECTRER be

reduced. s hidir Fl?dﬁssgrukﬁﬁe ‘ﬂ:ns ﬁé’ aH{l ad fientl RARouhE S d&n&n@;t fERAkabl y

depends on interaction betweén functional groups expresse e genheral
forml@ (4)a stitceurbiofialsetane pimararne, 1sopbhaanued1db'hat&hpéowhm;imtéde rMmebasi c
cyclic organic_acid having the acid value of not nore than 220 has
such a t end@Reificallieabieticercids neeabistisiogid. 6$hY€1FF@b’(?Bﬁéﬁ‘és]i13@f%n&5?é |ab1@tlea@6,m c

aci 4 | o1 eaneaardiha SHRRHE (GEMMERhAN. SORIEIATILN: 85L SelfoliiOM At e

Interactio etvween unc I’on roups ex resse eneral’ formul a

(4), and t hﬁndafh aricyacid aﬂdmtbbmhege éaﬁfblefhs(e&) fo@%ﬂmﬁﬁer eﬂhﬁﬂg tige,d result.
The af orenenti on nmonobasi c cyclic organic acid may not be hrghly purified,
abietic ac:1d hydrogenated abietic acid and salts of these are preferable, since the same

15 are excellent in long-term antifouling property due to properly performed hydrolysis and
also excellent in crack resistance of a coating film and ease of availability. Further, that
having an acid value of not more than 220 mgKOH/g can be listed as preferable
monobasic cyclic organic acid. Monobasic cyclic organic acid having an acid value of
not more than 220 mgKOH/g is so employed that the viscosity of the obtained binder

20 resin (A) can be reduced, and a solvent content of the obtained paint can be reduced.
This is because the viscosity of the binder resin (A) remarkably depends on interaction
between functional groups expressed by the general formula (4). The binder resin (A)
obtained by employing the monobasic cyclic organic acid having the acid value of not
more than 220 mgKOH/g has such a tendency that steric repulsion of the monobasic

25 cyclic organic acid increases, this steric repulsion conceivably acts to inhibit the
interaction between the functional groups expressed by the general formula (4), and the
viscosity of the binder resin (A) can be reduced as a result.

_ The aforementioned monobasic cyclic organic acid may not be highly purified,

-10 -



10 and turpentine or a resin acid of pine can also be used, for exanple.
Exanpl es of such a substance include rosins, hydrogenated rosins,

di sproportionated rosins, for exanple. The termrosins refers to gum rosin,
wood rosin, tall oil rosin or the like. Rosins, hydrogenated rosins and

di sproportionated rosins are preferable in such points that they 5 are

| ow- priced and easy to obtain, excellent in handleability and exhibit

| ong-term antifouling properties. These nonobasic cyclic organic acids may
be singly enployed, or at |east two types may be enpl oyed toget her.

Exanpl es of a monobasic acid other than the above nonobasic cyclic organic
aci ds anong nonobasi c acids usable in the present inventiogn include

nonobasi ¢ &8¢ @.gpermlewamrgsgn a1 of pige Eéihalé@ B%S%‘uﬁqﬁ exampleg ot Examplegof %‘F’épl oni c
acid, but yr's%g Iac% 1?41 I 9%P1§1'0§C| 1n%C go é&ﬂ%k%@& T sdfor%lcﬁ*l aC' d,

chl oroaceti’c uor acl or exanp These

nonobasi ¢ miedanmld@eefstsna |g\dnﬂ’6§lh°00@6d r&'in a4l diPRsSin dr'he lild € RosiBY be
enpl oyed together. Y in the above general formul a (4) is not particularly

. restrict ed hydrogenatedsrasing and dispropsrtionateddpsinsare preferabld in sushynpenss that they due i n

a case of addj di basi.c acid_ such a aci d u nic acid or
ol ef & aci &1 ot A engoin bt xRt oihapIshiy ad pERIRE lbdet™ | o

Featricted m?%?‘f°l’%9?%€ o RAoBREY bfic R s b pBEAL G Y Y

pol yner i zabﬂrat leasatvortapdnay i@asmptoyedQogethél. and anot her copol yneri zabl e
unsat urated nononer w th nonobasic acid and a netal corrpound (b) a nmethod
of reacting pol yEHamples mf@wa@m@ﬁléetl@rgfmthe ghove magob ?ﬁé‘t%ﬁdl‘ééfﬁﬁ@l@nd and

nonobasi c aC| wi th _each ot he actin r|za [ ated

or gant . ac M aifohdrToBai R5s it B ez DN s RBRIL A

pol yneg i zi Nfvinge -2bEaboest ol kadr £Qabidd ﬁ‘dldllgbrbl;ﬁléﬁbld&dt E\ﬂyﬂi@ﬁ@dﬁ&urw dd, anot her
25 copol ynerizabl e unsaturated nononer or the |ike can be | i'sted. The

pol yner i zatﬁtﬁmmsldt hnnczieledmd;@an|ac1dadﬂdr01aoettcramdaﬂwwammchotdlsanda/)aleandmdb) is
not partic ed and . ncl udes i zahl e unsat.urat ed organi c acid

arly m
havi ng at L¥0r example 'I'hese monobasic acids ma%qbe smgiy employed, or at least two type

may be employed together.
Y in the above general formula (4) is not particularly restricted so far as the same
15 is hydrocarbon, and includes a residue in a case of adding dibasic acid such as phthalic
acid, succinic acid or maleic acid to a polymerizable unsaturated organic acid monomer,
for example.
A method of preparing the acrylic resin (A1) is not particularly restricted, but (a)
a method of reacting resin obtained by polymerizing polymerizable unsaturated organic
20 acid and another copolymerizable unsaturated monomer with monobasic acid and a
metal compound, (b) a method of reacting polymerizable unsaturated organic acid, a
metal compound and monobasic acid with each other or reacting polymerizable
unsaturated organic acid and metal salt of monobasic acid with each other and
polymerizing the obtained metal-containing unsaturated monomer with another
25 copolymerizable unsaturated monomer or the like can be listed.
The polymerizable unsaturated organic acid in the above methods (a) and (b) is
not particularly limited and includes polymerizable unsaturated organic acid having at

least one carboxyl group, for example. More specifically, unsaturated monobasic acid
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| east one carboxyl group, for exanple. Mre specifically, unsaturated
nonobasic acid 11 such as (nmeth)acrylic acid; unsaturated dibasic acid and
nonoal kyl ester thereof such as nmaleic acid and nonoal kyl ester thereof,

i taconi ¢ acid and nonoal kyl ester thereof or the I|ike; a dibasic acid
adduct of unsaturated nonobasic acid hydroxyal kyl ester such as a nmaleic
aci d adduct of 2-hydroxyethyl (meth)acrylate, a phthalic acid adduct of 2 5
hydr oxyet hyl (neth)acrylate, a succinic acid adduct of 2-hydroxyet hyl
(meth)acrylate or the |like can be listed, for exanple. These polynerizable
unsaturated organic acids may be singly enployed, or at |east two types may

b | oyed h | d
mononer ey bR A arpYe T affERHETs bavcefafpRho R Rk kol AR 2 ©
di (et h) acryhgicacid 4 |n?oanlﬁy1re%§ér ﬂléréofbftmai&tacid%ﬁ rﬁoMal@g@s@er&h&’é@ﬂ dHtRe 10

t hrough the group expressed by the general fornula (4) when enpl oying
di val ent neliket a dibagioetit pdducy bbumsaturdted snombbasiqersbhyslrexyatkybegpéropcls ach r esi n.

Th f h | ed . '
. paret ?cﬁ{gﬁr‘%?g%@gﬁ%@ é@%ﬁfm‘?@%mw Q)@@ya?qs%gf ralgw |ag€ﬁ{oﬁ?zcil §f ate in
whi ch |
st Fhos b BoyPaoLaRgEl: S35 038R ot AR RSB IR LG V12 €

< i-butyl (nefb)ire el B 1&ted! fdiléka&hplé metrheRGolndrable uﬁialﬂ)fhfw@‘éarﬁdmﬁdb)rﬁ@}f yl ate,
lauryl (meth)acrylate and stearyl (neth)acryl ate; hydroxy &@oup cont ai ni ng

al kyl (et hbeasingly employed, whatcleashitwe $¥pes rrmrbmemlomééogteﬂm cénr methesh®)such

as 2-hydrox t h) acr and drox th)acr cyclic
hydr ocar bon%gﬁ%e%)cg M té[*ﬁe‘ggloﬂ%ﬁw ?%f%\lgy?fl eﬁﬁlée FF)@??’QS‘Y%’%H ohexyl
(meth) acryl @abaemnﬂétmaildﬁs&ma&yﬁwcm(mb fﬂés@&lsxs!r g?lt s h bﬁa%édoﬁhbé)&é hyl ene

gl ycol nono(neth)acrylate and pol yethyl ene glycol” mono(neth)acryl ate having
a poll@mer i thadughrthel g:@up explfessﬁd b tlieOgenamH fatnkitadgaivhgh empbyingahyaj/dnanmdh avi ng
1-3 carbon _atons as f;\ met h) acryl ani de; a vi nyl compound such as
styrene, -%pﬁy}acgtlméh@asowmtrle&@mmsu«ehrﬁyn propi onate, vinyl benzoate,

T e B
portion of phcdhdy Bk an@ra@ Qméﬂi?éd@l%ﬁ HcRIdE aik§l @ﬁ@ﬁ)@&@l&twnaamaﬁ Ky bst@' oup
portion has 1-20 carbon atoms such as methyl (meth)acrylate, ethyl (meth)acrylate, i-
15 propyl (meth)acrylate, n-butyl (meth)acrylate, i-butyl (meth)acrylate, t-butyl
(meth)acrylate, 2-ethylhexyl (meth)acrylate, lauryl (meth)acrylate and stearyl
(meth)acrylate; hydroxyl group-containing alkyl (meth)acrylate in which an ester portion
has 1-20 carbon atoms such as 2-hydroxypropy1 (meth)acrylate and 2-hydroxyethyl
(meth)acrylate; cyclic hydrocarbon (meth)acrylate such as phenyl (meth)acrylate and
20 cyclohexyl (meth)acrylate; polyalkylene glycol (meth)acrylate such as (poly)ethylene
glycol mono(meth)acrylate and polyethylene glycol mono(meth)acrylate having a
polymerization degree of 2 to 10; and alkoxyalkyl (meth)acrylate having 1-3 carbon
atoms as well as (meth)acrylamide; a vinyl compound such as styrene, a-methyl styrene,
vinyl acetate, vinyl propionate, vinyl benzoate, vinyl toluene and acrylonitrile; crotonate;
25 and diester of unsaturated dibasic acid such as dimaleate or diitaconate, for example.
The ester portion of the aforementioned (meth)acrylate is preferably an alkyl group
having 1-8 carbon atoms, more preferably an alkyl group having 1-6 carbon atoms.

Methyl (meth)acrylate, ethyl (meth)acrylate, butyl (meth)acrylate and cyclohexyl
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having 1-8 carbon atons, nore preferably an al kyl group having 1-6 carbon
atons. Methyl (neth)acrylate, ethyl (nmeth)acrylate, butyl (nmeth)acrylate
and cycl ohexyl -12 (neth)acrylate are preferable. These may be singly

enpl oyed, or at least two types nmay be enployed together. The

af orenenti oned netal conpound is not particularly limted and includes a
netal oxide, a hydroxide, a chloride, a sulfide, a basic carbonate, or netal
acetate can be 5 listed, for exanple. The aforenenti oned nonobasic acid is
not particularly limted and the aforenmenti oned one can be listed, for
exanpl e. The nunber-average nol ecul ar weight (GPC, in terns of polystyrene)

of the acryli es) LS. N i.Gul [Yag) bly at
east 2000 QiEORGE e eforifle 10baR ey e st LerpByqdl B e RUELGREDY 71 o
nore than 4Q806s endfl6ydditbgethét. f orm ng property of the coating filmnmay be
deteriorated if the nunber-average nolecular weight is |ess than 2000,

whil e not only tThe afiresenidehedanstal compaundisinet pamsigularly limited agfbingludesa i ty and
unsuitable for, practical e t .also jit, is unpreferable in. view of ublic

. heal th and B8k ’3%3@5&‘?%%%3%? Séllﬁltdﬁ’raggaslf&éﬁm » 8F mﬁpablfl?egqt?\‘?@ g‘gl vent
in coating; ' j i Al W-&@d}; ittt anlgeast

one gr%Up gisgérdcé)g(gégmgéét \r?ghé gfg?]%?ea 8?%%%?‘2&5%)#6? goa irllg fiyﬁm el uafni on

* speed i nto thatafremaniohed oendandlellisdd} for@xamgsi red el uti on speed by adj usting

the content of the group expressed in the general fornula (4). The acrylic

resin (A) pref eFhgmuynbeeraveragampleculal weight (GR(G iﬂéﬁ%@fpﬁﬂﬁﬂ(@)@). ofthe quantity

f th tal salt.b d e si de .chai th
coati ng consEuRrruh i Ry et b B B MR e 1 s
less than (@ 10660Hhere prbfctdly &iQet 3OO0IdSRR Hbré eHdesI0000 beTisfili gh that a

long-term antifouling property is hard to obtain if the acid value exceeds
250 nmjOH/ gformipgepiepeatyl of teexenaping Slnpay the dafeoiomteshif themunbecayérage resin (ii)

el Ut ey SR, TRLEURUARE S S8 SSheTRunte ehobiRl (20 )
the side chghfge Wbty ddGnSRt-Bld Yor plaeatd B8 filt!aMoGRR unpreferable in view of

- public health and economy due to the use of a large quantity of a dilutive solvent in

coating process.

15 While the acrylic acid (A1) must contain at least one group expressed by the
general formula (4), a coating film elution speed into water can be controlled to a
desired elution speed by adjusting the content of the group expressed in the general
formula (4). The acrylic resin (A1) preferably has an acid value of 100 to 250
mgKOH/g. The quantity of the metal salt bonded to the side chain may be so reduced

20 that the coating composition is inferior in antifouling property if the acid value is less
than 100 mgKOH/g, while the elution speed tends to be so high that a long-term
antifouling property is hard to obtain if the acid value exceeds 250 mgKOH/g.

Preferable examples of the aforementioned acrylic resin (ii) include acrylic resin
(hereinafter referred to also as acrylic resin (A2)) having at least one group exj)ressed by

25 the above general formula (5) on the side chain. Thus, the obtained coating film can
maintain a stable polishing rate over a long period, whereby a superior long-term
antifouling property' can be exhibited.

In the above general formula (5), R!, R? and R® are the same or different from
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maintain a stable polishing rate over a |ong period, whereby a superior

| ong-term  antifouling property can be exhibited. In the above general
formula (5), R, R2 and R3 are the sane or different from 13 one anot her
and represent a hydrocarbon residue having 1-20 carbon atons, and nore
specifically, linear or branched al kyl groups having carbon nunbers of not
nore than 20 such as a nethyl group, an ethyl group, a propyl group, an

i sopropyl group, an n-butyl group, an isobutyl group, a sec-butyl group, a
t-butyl group, a pentyl group, a hexyl 5 group, a heptyl group, an octyl
group, a nonyl group, a decyl group, an undecyl group, a dodecyl group, a

tridecyl group and a teradecyl group; cyclic al kyl groups such as a

cycl ohexyl §ednptherandgepigrrt amgr@aarggm Festae vgsﬁ@&? caabprb?ftgmns,gqngawea

substitute . ' | i t j d aryl

group, an ;.LP g‘flyéga}l%ﬂ%l%rg%rgdgﬁcﬁjgf%%& I@Oﬁgﬁqﬁagglﬁ, daggn"%gl“&‘@%rsg‘;r}g‘ﬁg g‘%/fhtﬁgbg car bon

nunber of upch & ARethyl ddu elﬁ)yrl] 2E€3Up, ﬁﬁ)%ﬁyll gfoupl & i@oﬁrb?%l%ri@gﬁplé%ﬁ_nﬂiﬁty’lo group
e li

Sdh
can be listed. In partlcha‘r, t'he i sopropy group or t e is preferable
_in such a paioup, anfisobirhgtonn; a saeebutyl igaoume d tdmgytlignepp; alpentybgrionpi & kexal st abl e

polishing rate and stably maintains antifoulin erformance qver a |ong
o | o i S, A ReahEub e o0, BTGRP AT VBN A g e bRt 2z abi o
. 15 unsat ur Joly: Tt : i [

trior ganosia[fc)??c)gg%l ’éér t%lggrﬁ&ﬂe catr‘lagge # {kg?ﬁepdgggfctaﬂglgrc%}l%&r%sai n (A2),
f or exanpl eyclehe:as proupahdianebktinyed cyrpshexpiagroap; g atyligongpaaasbstinited aryl
(nmeth)acryl ate expressed by the foll ow ng'i%leneral formula  (6): [ Chem cal

For nul a 13]8reupandstheisecan e listedrs Asghe sepstlitechi Yhsrouhein 2 #5PYher i zabl e
unsatur o < NGRSy bR KB BobP B bl oGBS 1RO oot rer
10 acyl group, a nitro group or an amino group can be listed. In particular, the isopropyl
group or the like is preferable in such a point of view that the obtained coating film
exhibits a stable polishing rate and stably maintains antifouling performance over a long
period. , , |
While a resin obtained by a method of copolymerizing a polymerizable
15 unsaturated monomer and a monomer component partially having a triorganosilyl group
or the like can be listed as the acrylic resin (A2), for example, a resin obtained by

copolymerizing triorganosilyl (meth)acrylate expressed by the following general formula

(6):
[Chemical Formula 13] ,
t T
H,C=—=C—C—0 si R® (6)
20 | R°®

and another copolymerizable unsaturated monomer is preferable in particular. The
aforementioned another copolymerizable unsaturated monomer is not particularly
limited and those mentioned as to the aforementioned acrylic resin (A1) and the
polymerizable unsaturated organic acid mentioned as to the aforementioned acrylic resin

25 (Al) can be listed. These polymerizable unsaturated organic acids and another

-14 -



limted and those nentioned as to the aforenentioned acrylic resin (A) and
the polynerizable unsaturated organic acid nentioned as to the
aforenentioned acrylic resin 25 (A) can be listed. These polynerizabl e
unsat urated organi c acids and another -14 copol yneri zabl e unsat urat ed
nononer may be singly enployed, or at |east two types nmay be enpl oyed
together. In the triorganosilyl (nmeth)acryl ate expressed by the above
general formula (6), Z represents a hydrogen atomor a nethyl group. The
aforenentioned R4, R5 and R6 5 are the same or different from one another
and express a hydrocarbon residue having 1 20 carbon atons, and hydrocarbon
residues simlar to, the afore ntione n be |isted, for

exanpl e. SFQRPyMerizablesaturaty Pm%?edamg?q vﬁgﬁx ﬁ@ﬂw%aﬂaa BSOS ed by the

above gen f re not particularly limted and include
trimet hyl sqﬁ[‘?be‘% egéé%)tae?e 10 triethylsilyl (nmeth)acrylate,

tri-n-propylsilyh tl(erm‘bk@aﬁcsﬂ??l @heth)atriylate exprogyd by thelabove genesdt If()ﬂnﬁilae(é)
tri-n-butylsilyl (meth)acrylate, tri-i -butyI silyl (neth)acr]%q [i-S-
. butyl silyl Zreprasyue e pyérogen atem.qy-aamsthyl group.( mEhéafarementiered ,Rﬁnqhgxw silyl

h | a - dodecyl si |
et ) r o1kt e spinb 7 BB o one AbfTen kit Fath & Einifoafiof RERRI Ryt
(et h) acr ylogt@rbdnratHRE 7airili ﬁydrrséarémefelaodﬁeg Mﬁlﬁﬁleto thSafRtdMntibAs: RY IR dnii IR

(neth)acrylate, n- but yl di met hyl silyl (net h)acrylate, di-i - propyl - n-

butyl silyl c@nbeh)tact,rfyt etagplen- oct yl di - n- butyI silyl (meth)acryl at e

di -i-propylstearylsilyl (nmeth)acryl at hexyl ph yIS|

(met h) acryl at e, g eﬁ‘ﬁ??ﬁ@?ﬁi?&‘#ﬁ@i@ws‘l}’? (@qth)a SHAECSSE EY BYF’enyI silyl

0 O B s ARl o
mai nt EQ Ni ngnathﬁlts@bl(@emdcryﬂitertﬁ ﬂ-pfc@yl%i/lﬂr(nr’étﬂ) aRetri-ppropyRide triorganosilyl

(nmeth)acrylates may be singly enplo or at least two ty [)es may be
enpl oyed t dgwtihaery atmnmmvlmh)aqylmIt@ﬂ-tbllt;}’ﬂ511\‘ﬂeﬁﬂmh)a@‘b’ atérigerylic resin

than tooooc it G Beebiag Jrartmusll (RSBEHIRy rat SRl G adtbe e
filmform Qﬁ-rpb&ﬂ?ﬁﬂ}tlXm@fh)éc?ﬁat@,oﬁltﬁ-ﬂgdédylsm/lr(ﬁiéﬁﬁacrylate, tr1phenyls1lyl
(meth)acrylatek, tri-p-methylphenylsilyl (meth)acrylate, tribenzylsilyl (meth)acrylate,
15 ethyldimethylsilyl (meth)acrylate, n-butyldimethylsilyl (meth)acrylate, di-i-propyl-n-
butylsilyl (meth)acrylate, n-octyldi-n-butylsilyl (meth)acrylate, di-i-propylstearylsilyl
(meth)acrylate, dicyclohexylphenyisilyl (meth)acrylate, t-butyldiphenyisilyl
(meth)acrylate, lauryldiphenylsilyl (meth)acrylate, t-butyl-m-nitrophenylmethylsilyl
~ (meth)acrylate. In particular, tri-i-propylsilyl (meth)acrylate is preferable in a point
20 maintaining a stable polishing rate over a long period. These triorganosilyl
(meth)acrylates may be singly employed, or at least two types may be employed together.
The number-average molecular weight of the acrylic resin (A2) is not particularly
limited, but preferably at least 2000 and not more than 100000, more preferably at least
3000 and not more than 40000. The film forming property of the coating film may be
25 deteriorated if the number-average molecular weight is less than 2000, while not only
the obtained paint is deteriorated in storage stability and unsuitable for practical use but
also it is unpreferable in view of public health and economy due to the use of a large

quantity of a dilutive solvent in coating process.
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25 deteriorated if the nunber-average nol ecul ar weight is |ess than 2000,
while not only the obtained paint is deteriorated in storage stability and
unsuitable for practical use but also it is unpreferable in view of public
heal t h and econony due to the use of a large quantity of a dilutive sol vent
in coating process. 15 Preferabl e exanples of the aforenentioned acrylic
resin (iii) include acrylic resin (hereinafter referred to also as acrylic
resin (A3)) having at |east one group expressed by the above general
formula (4) and having at | east one group expressed by the above general
formula (5) on the side chain. The polishing rate can be changed to a
desired 5 rate by adjusting_ the content of th%FgrouD xpressed by the

gener al bf ornul a @fqra%@fgWs of thg Heremantipprdacrdicresin (i BEde acBliorEnt v can
b o b | . ‘ o ; o
a1 cut ar | orereARELlre'to isBRR ekl Fehh 000 Y ind &b GdbHrolsf efiftbased py

pol ymer i zi ntheRBbYRnkARRIrRulAIREM Rivath ANERNbKe grogh Gxpredse® b airaboly |
(nmeth)acryl ate expressed by the above general fornula (6) and 10 anot her

', copol yner i zgtrieeal forswia(Shoe thesidrochain. wikhe pelistotgaesite candiecchangpdo medesired

conpoupd, (11),a pethod of reactin ol ymeri zapl e unsat urated organi ¢ _acid,
St aP " ot ner S s Bt o LEkabup HHPreaRBh e deiaal oBda Bl Wty

« pol yneri zab ¥ [ | ; | salt of nonobasic acid
wi th each ﬁﬁ“ﬁ?ﬁﬁ“ﬁﬁ‘?ﬁ%‘?@‘?ﬁ’gpﬁﬂlzﬁ’%‘?g?ﬁe Hﬁ?rr‘{:ac?al - cont ai ni ng unsat ur at ed
mononmer W th tri drmgethodof prepdringtthg aaylyd ssia (A3) Bxiot pasiedlatly litfted alxb{d¢agener al
formula (6) and anot her copol yneri zabl e unsaturated . npnoner or the |ike can
be |isted, msthododmeacng rasinQhtginedby palymerizing polymerzableainsptupaied Qiggaicchaj n

d by . bove | | i.de chajn.deri f
ror ganost 151 RBRRIRGREDE il bR Red B th b0 SORD A BT et T (o)
for exanpl eindiiét RpolyReHabR \hsttubited MdnBMEXRTIE DALY dcittardla AB@Ve gener al

formula (4). The polishing rate of the obtained coating filmcan be changed
to a desi r edompeundb{IIhaamethnd of teacting polymenzabletunsdtutabesl ongenipscidxpmetsed by

(he o Jener ek Lot B theR0d LA, ARnck el oL a, (o)) o Al RLESSRY
organic acid and a metal salt of monobasic acid with each other and polymerizing the
obtained metal-containing unsaturated monomer with triorganosilyl (meth)acrylate

15 expressed by the above general formula (6) and another copolymerizable unsaturated
monomer or the like can be listed, for example.

The acrylic resin (A3) has at least one side chain expressed by the above general
formula (5) (side chain derived from triorganosilyl (meth)acrylate expressed by the
above general formula (6), for example) and at least one side chain expressed by the

20 above general formula (4). The polishing rate of the obtained coating film can be
changéd to a desired rate by varying the total content of the groups expressed by the
general formula (4) and the general formula (5). o

In the present invention, another binder resin other than the aforementioned

hydrolyzable resin may be employed as the binder resin (A). An excellent antifouling
25 property and crack resistance can be attained also by employing another binder resin.

As another binder resin, chlorinated paraffin, polyvinyl ether, polypropylene sebacate,

partially hydrogenated terphenyl, polyvinyl acetate, alkyl poly(meth)acrylate, polyether

polyol, alkyd resin, polyester resin, polyvinyl chloride, silicon oil, wax, Vaseline, liquid
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hydrol yzabl e resin may be enpl oyed as the binder resin (A). An excellent
antifouling 25 property and crack resistance can be attained al so by

enpl oyi ng anot her binder resin. As another binder resin, chlorinated
paraffin, polyvinyl ether, polypropylene sebacate, partially hydrogenated

t erphenyl, polyvinyl acetate, alkyl poly(neth)acrylate, polyether polyol,
al kyd resin, polyester resin, polyvinyl chloride, silicon oil, wax,
Vaseline, liquid 16 paraffin, rosin, hydrogenated rosin, napthenic acid,
aliphatic acid and divalent nmetal salts thereof can be listed, for exanple.
~In particular, chlorinated paraffin, rosin and hydrogenated rosin are

Gty ol GRS, Bhnch dresiofied st oo pciloa ROy SRE GRS mI I o 1 ne
bi nder resi el catﬁﬁﬁ% ligégt Rr Rx AbIY. tﬂ%ﬁiﬂ%@?@?é@&ﬂpﬁﬁﬁh?}dﬁﬁa@ e resin or

may contain only renent 1 oned anot resin, or rolyzabl e

resin and lydoddeasted rovitedre pecferablyeynpbeyednplAsye dndtheeiitder resin, palytdneuyer | y
excellent long-term antifouli n? property can be qgbtai ned when the binder
. resin (A coay bg sisglnomployodisr at leagdwe tipks maydierrnrpleyeddegethdsin at a rati o of

100: 0 to 50: 50 dr.aliyzabl e. resinj : not her, 1Q. bi n r&asi il a mass

ratio %as ed on g %{hs?oq\{l? &Pé‘%ﬂﬂ @étr@.y ‘if{l}?atllhé&}’ tlg%%"owgﬁé%qd%%?%%zeab@i es of

- the coat i NGrekinl i@ Eohfath Gy fHéHRSreRBntSRRE AnSthed HiBAG8dih, b9 hgd_iﬂo 761518 régn nor e
easi |y adjusted whéen enpl oyl ng the aforenmenti oned anot her binder resin al ong

with hydr oindzaibther biadénTesih matylve emplayfed iogeather copartimgadyenpoliént lang-tatmor di ng
to the present, invention, the 15 content af the binder resin (A) . .is

pref erabl y AWifeying@ropssty caf PR o ed e isoPAeiT IR by CaniaRS Thrdible
antifouling it i . 66-6" ) 0 her t e
content is ﬁegﬁslg&?ﬁg%ﬁ 0 ﬁ)rrcgéétsrés%]ata {e“?gglti sgéﬁ@ggog&gg%l%}) @%%?]a I|u!c);[nert ends
to tak® plGiaderirssiijhn £mass mago badethonlresin balidccomtenty. Pocthed she/ghysiesls % a
desirable antifoulin effect tends to be hardly attained. The solid content
cont ai ned i Proppréiea af the soatingdfilmmnd dbe congumptipbaneed ohthganatingsfilimeandgmere

ComDOnent s OB kb B g SR re SRR bfba dbfeP B Mk bl 1O
hydrolyzable resin.
In the antifouling coating composition according to the present invention, the
15 ‘content of the binder resin (A) is preferably 30 to 70 mass % in the solid content
contained in the antifouling coating composition, more preferably 40 to 65 mass %. If
the content is less than 30 mass %, a defect such as cracking/separation tends to take
place in the coating film.  If the content exceeds 70 mass %, a desirable antifouling
effect tends to be hardly attained. The solid content contained in the antifouling
20 coating composition denotes the sum of components other than a solvent contained in
the antifouling coating composition.
<Antifouling Agent (B))
The antifouling coating composition according to the present invention contains
metal pyrithione (B1), triphenylborane amine salt (B2) and a sulfamide-based compound
25 (B3) as the antifouling agent (B). According to such a combination of antifouling
agents, a remarkably high long-term antifouling property can be provided as compared

with generally known single use and combinational use of antifouling agents. In

particular, it has been found that such an unexpected effect is attained that an antifouling
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The antifouling coating conposition according to the present invention
contains netal pyrithione (B 1), triphenyl borane am ne salt (B2) and a

sul f am de- based conmpound 25 (B3) as the antifouling agent (B). According to
such a conbination of antifouling agents, a remarkably high |ong-term
antifouling property can be provided as conpared w th generally known
singl e use and conbi national use of antifouling agents. In particular, it
has been found that such an unexpected effect is attained that an
antifouling 17 property exceeding a | evel equivalent to a conventional one
can be exhibited due to such a conbination of the antifouling agents even
if the loadings of the antifouljng agents are reduced bel.ow heretofore ‘
known | evel RIOPERRY ?’%’e?cg’t‘%%ifé@]seq&va\% |an§‘§“’8‘Ftch’tar[ ?'?ngﬁg?’dug’é%‘ﬂ&‘ée QMg been
generally b ' ’ j i .0l 4 i e 5

bt ai nedt cospniatpldh ALk MERERRS yor FURTOUAN o I RLRAERENals b

resi st ance guéddebelosohéretodortikhowh fevelongWidleangssess sfiohdiagpoftdntifoulings been

- solved by the present invention and it has been nade possible to obtain an
. anti f oul i ngageststhanige ieemgenerally bleaded in orderttpfinsieasa ghepmbifarling pERery fithey

ontheSant | PORRFhEoADE A G2 vel ouf Bf Bir factp el ik RS g doype O &1 e
-invention i pgkHdEsn mbhgiaéhrﬁms%, SR la_p?ébl&ﬁqfab'ﬁéequ§oi\1ebib9rt‘l§‘e preSERg R ShHiGH,

(d

pyrithione, calCiumpyrithione, barium pyrithione, alum num pyrithione,
copper pyri aid ibhas been nmadppossithe twnebtain moantifpolingcaatiag filne excellyntiin hi one, f or
exanple. In particular, 2-pyr.idinethiol-|-oxide zinc salt (zinc

pyrit hi one) ?nt§°lﬁgﬂgipa?9f‘éiymnsﬁlﬂm5£m ent gk Jesigtange 3AIpP pyrit hi one) and
the like are pre -SJ SR &Wg@f e enpl oyed
i n combi nati on. iﬁé&?%a(g?%rﬁ?ﬁgg(mcc’%ugdqgwei ﬁllfonlek?éﬁ%g% en 1:gt)HpI urality

of pynot hi oagsrdiieto theprady@dnventién inoludks hiofés dubk aesddiurh pyfithédner ably 3 to
20 mass % in the solid content contained in the antifouling coating
conposi t i onmagessinppyithioas|oplcmm pyritlionedarigm pyrithipree astnwn pyiithidnéss t han 3

% a desirabl tifouling effect tend be hardly 20 attained. If
he. cont ent cairEbBYUnBRe APt bR pyt Bk, 18 VbR Pu sppaie ot enos

to take pl apgtibMat DepyriafHetiil- bk zinc salt (zinc pyrithione), 2-pyridinethiol-1-oxide
copper salt (copper pyrithione) and the like are preferable. These may be singly
15 employed, or may be employed in combination.

The content of the metal pyrithione (B1) (when a plurality of pyrithiones are
employed, the total content thereof) is preferably 3 to 20 mass % in the solid content
contained in the antifouling coating composition, more preferably 5 to 15 mass %. If
the content is lesS than 3 mass %, a desirable antifouling effect tends to be hardly

20 attained. If the content exceeds 20 mass %, a defect such as cracking/separation tends
to take place in the coating film.

The triphenylborane amine salt (B2) contained in the antifouling coating
composition according to the present invention is a complex formed by triphenylborane
and amine. The amine is not particularly limited and includes primary amines such as

25 n-propylamine, n-butylamine, n-hexylamine, n-octylamine, n-decylamine, n-
dodecylamine, n-tridecylamine, n-tetradecylamine, n-hexadecylamine, n-octadecylamine,
aniline, toluidine or the like; secondary amines such as di-n-butylamine, di-n-hexylamine,

di-n-octylamine, di-n-decylamine, di-n-dodecylamine, di-n-tridecylamine, di-n-
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The triphenyl borane am ne salt (B2) contained in the antifouling coating
conposition according to the present invention is a conplex fornmed by

tri phenyl borane and am ne. The amine is not particularly limted and

i ncludes primary am nes such as 25 n-propyl am ne, n-butyl am ne,

n- hexyl am ne, n-octyl am ne, n-decyl am ne, n- dodecyl am ne, n-tridecyl am ne,
n-tetradecyl am ne, n-hexadecyl am ne, n-octadecylamne, aniline, toluidine
or the like; secondary am nes such as di-n-butylam ne, di-n-hexylam ne,

di - n-octyl am ne, di-n-decyl am ne, di-n-dodecylam ne, di-n-tridecylam ne, din
18 tetradecyl am ne di-n-hexadecyl am ne, di-n-octadecyl am ne, di phenyl am ne

or the like; ertiary,annes such as.tri-n-propylamne,  tri-n-hexylam ne,
Tri - ne oot y ey e 4 haRsHeS oA REUEB e PR yanine o BETike
tri-n-tri daeslaidifes hich a0l Bl HIRhek i, 1AXAAAGHIRIE-
tri-n-octadecyl'am ne, triphenyl ne or the I't ke; pyridines such as 5
pyri di ne ordeaylamiepai-nglobedylamites tri-netridefyl{mioe, taxatenadecynpne dtiinne,
\ 3-picoline, 4-&;(:0' ine,. 2-chloropyridine, 3-chl oroL)i ridine. an
. 4- chl or opy rhegadesylaming; tren-95tadecylamine, griphgaylaming orihe %?;MPIQ‘H@S 38 salts,
| only e type. .nay he t Y- r d
oY 8 R BB Ao B SRS AR Bcolf ATLGNES |
- pyridine i S.cHBrdp¥A8int SEhibidpidihd nd 4BBIoRSSyHaInERIsCexamipik. PrAafterthdkey
enpl oyed. The confent of the tiphenyl borane am ne salt (B2) (when a
plurality ofiphe¢nylbohaneaniing salts, calsi ore type tray e emplayedyedf laablgwodypds mynt ent
thereof) is prefer bléﬁg to 30 mass %in the solid content contained in the
antifoulingbec%%ﬁlf’wgte {dsition, nmore preferably 5 to 25 nass % |f the
content is |less k] Se. Wi h@,lpd ANk b, IR i€ iends to be
hardly attai ned.Ag‘?H% gr%gnet’gz?alelg@geé 308a mas?; () taggrg%ngclt H’slﬁd}c%e 1as
crackilmg/ sepaelint orantifouliag perféradencg)land préferablyenpbeedng film The
sul f am de- based conpound %BS)_ contained in the antifouling coating

conposi ti on accoF ¢Rgtens of e tisphesuiberang pevs vh (B3) vheamalimlityodlpr essed by
the fol | OV\fn‘ﬂﬁer%;fb%%n%l arr];ircl)er ggﬁls %re(e]pr'loyze%, th}g{gl gﬂtenﬁ%eq‘gc])f? is]plﬂeferably 3to30

mass % in the solid content contained in the antifouling coating composition, more

preferably 5 to 25 mass %. If the content is less than 3 mass %, a desirable antifouling
15 effect tends to be hardly attained. If the content exceeds 30 mass %, a defect such as
cracking/separation tends to take place in the coating film.
The sulfamide-based compound (B3) contained in the antifouling coating
composition according to the present invention is a compound expressed by the
following general formula (1):

20 [Chemical Formula 14]

1
FCIzcs—N\ (1)
SOsN(CH3)5
(in the above general formula (1), R represents a hydrogen atom or a linear or branched

alkyl group having 1-10 carbon atoms).

Among these, such a sulfamide-based compound of the following formula (2) or
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R FCI2CS-N (1) \S2N(CH3)2 (in the above general formnula (1) R
represents a hydrogen atomor a |inear or branched alkyl group having 1-10
carbon atons). Anong these, such a sul fam de-based conmpound of the follow ng
formula (2) or 19 (3) that Rin the above general formula (1) is a hydrogen
atomor a nmethyl group is preferable. [Chem cal Formula 151 ( 2) FC 2CS-N
S2N(CH3)2 5 [Chemical Formula 16] CH3 (3) FC 2CS-N\ S2N(CH3)2 The
conpound of the above fornula (2) is a conpound referred to as N ‘
(dichl orofluoronethylthio)-N,N -di net hyl - N-phenyl sul f am de or

1, 1-di chl or o- N 10 [(d| met hyl am no)sul fonyl ]-1-fluoro-Nphenyl net hane

suI f enam de referr

NN ) iR B hgrabete emeta s OF ixaskiprasm asm e st e ik

(di chl or of IP# thyl thio)-N, N-dinethyl -N-phenyl sul fam de. The conpound of
the above Tormila (3) is a corrpound referred to as

N- (di chl or qChemtcaln®drhla 15]0) - N, N-  di net hyl - N- (4- et hyl phenyl ) sul fami de or
1, 1-dichl oro-N-[ (di met hyl am no) sul fonyl]-1 15 fluoro- N (4-nethyl phenyl)

. methane sul fenamde. T pnpounds of the above fornula (2) and the fornul a
(3) may be singly enp i respectively, or may be enpl oyed together.

FCI.CS—N_ (2)
SO,N(CH3),

5 [Chemical Formula 16]

CHs

(3)

FC1L,CS—N .
SO,N(CHs),

The compound of the above formula (2) is a compound referred to as N-
(dichlorofluoromethylthio)-N' N'-dimethyl-N-phenylsulfamide or 1,1-dichloro-N-

10 [(dimethylamino)sulfonyl]-1-fluoro-N-phenylmethane sulfenamide, and may be referred
to as N,N'-dimethyl-N'-phenyl-(N-fluorodichloromethylthio) sulfamide or N-
(dichlorofluoromethylthio)-N' N'-dimethyl-N-phenylsulfamide. The compound of the
above formula (3) is a compound referred to as N-(dichloroﬂuoromethylthio)-N,N"-
dimethyl-N-(4-methylphenyl) sulfamide or 1,1-dichloro-N-[(difneth?lamino) sulfonyl]-1-

15 fluoro-N-(4-methylphenyl) methane sulfenamide.

The compounds of the above formula (2) and the formula (3) may be singly
employed respectively, or may be employed together.

The content of the sulfamide-based compound (B3) (when a plurality of
compounds are employed, the total content thereof) is preferably 3 to 20 mass % in the

20 solid content contained in the antifouling coating composition, more preferably 5 to 15

mass %. If the content is less than 3 mass %, a desirable antifouling effect tends to be
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The content of the sul fam de-based conmpound (B3) (when a plurality of
conpounds are enployed, the total content thereof) is preferably 3 to 20
mass % in the 20 solid content contained in the antifouling coating
conposition, nore preferably 5to 15 mass % If the content is less than 3
mass % a desirable antifouling effect tends to be -20 hardly attained. If
the content exceeds 20 nass % a defect such as cracking/separation tends
to take place in the coating film The total content of the aforenentioned
metal pyrithione (B 1), the triphenyl boraneanine salt (B2) and the
sul f am de- based conpound (133) is preferably 10 5 to 50 mass %in the solid

o 45 mmss BHRIERGL: JF HF SBHPLRICERL 7o o daac et s skl g
ef f ect te”dt%nﬁ o8k A i i LAk %ﬁlm'f the total content exceeds 50 mass %
a defect such as cracking/separation tends to take place in the coating

film The ratio Thetesal cefitent)ofahe sfoeencemtibaet mefal pyréhione @Bnthiebor ane ami ne
salt (B2) 10 when a plura of triphenyl borane am ne salts a

I d,
. the total enyib qﬁ@a@me)salltt(%@tm the fyltantidespased sompeynd @5}5 15 e F?&?st"@ e

Lhereo) " S{oﬁédeé%ssa% i 3 Kbl PR encSTRLNEE codyG cbBBOGGR NG, |
" mass rat | 0 prefdratip14 twns Raly%, @MnthaedtEBdonteds isSeRtharfl0 mbh QW] AParifeutapt v
tends to lower. 1f the nass ratio exceeds 10/1, an al gae resi st ant

antifoul i ngeﬁﬁcbtﬁ@dﬂob@m@y attginedy | Bitles totatlsentani excerdsiSAgnase Y. iardgfasbposi t i on
according to sent inventi further contajn another antifouling
agent ot her 4t é‘ﬁc{)aﬁgl J?ﬁaé#@ﬁ't ‘b‘ﬁga%?‘é @?cetlﬁhlﬁ%’}“ ﬁh‘bt her antifouling
agent is not par ’Tg&fﬁ'n%r (I¥sd aflby @ﬂh@@&t@nt‘%}‘%ﬂ\@uﬁﬂﬂ@n?@@d}m%n&iﬁ@?alt an

i norgani ¢ conmpound, an ‘organi c conpound cont al tal and an orfganic 20
conpol0d coulenra plerality ofetiphenglborane atiretsalls afe@mpboy@dpthe tot&mntednt theeeod)pl es

of anot her ant i fouling agent are not particularly limted and, include

cuprous oxi tethesg ke mete) pyrpthiope llwlﬁéém@ﬁ'ﬁ]&ﬂ ©f meta) pyrithiones are
2" oty ¢ i BB diseihenniens e Risirably RS/t 1Yk g prfebly 11 v
5/1. If this mass ratio is less than 0. 5/ 1, an animal-resistant antifouling property tends
to lower. If the mass ratio eiceeds 10/1, an algae-resistant antifouling property tends
15 to lower.

The antifouling coating composition according to the present invention may
further contain another antifouling agent other than the aforementioned (B1) to (B3).
Another antifouling agent is not particularly limited and a known one can be used, and
an inorganic compound, an organic compound containing metal and an organic

20 compound containing no metal can be listed, for example.

Specific examples of another antifouling agent are not particularly limited and
include cuprous oxide, manganese ethylene bisdithiocarbamate, zinc dimethylcarbamate,
2-methylthio-4-t-butylamino-6-cyclopropylamino-s-triazine, 2,4,6-
tetrachloroisophthalonitrile, N,N-dimethyldichlorophenylurea, zinc ethylene

25 bisdithiocarbamate, copper rhodanide (copper thiocyanate), 4,5-dichloro-2-n-octyl-
3(2H) isothiazolone, N-(fluorodichloromethylthio) phthalimide, tetramethylthiuram
disulfide, 2,4,6-trichlorophenyl maleimide, 2,3,5,6-tetrachloro-4-(methylsulfonyl)

292

pyridine, 3-iodo-2-propylbutyl carbamate, diiodomethyl paratrisulfone,
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tetrachl oroi sophthalonitrile, N, N-dinethyldichlorophenylurea, zinc ethylene
25 bi sdi t hi ocar bamat e, copper rhodani de (copper thiocyanate), '
4,5-di chl oro-2-n-octyl- 3(2H) isothiazol one, N (fluorodichloromnethylthio)
pht hal i m de, tetranethylthiuram disulfide, 2,4,6-trichlorophenyl maleimde,
2,3,5,6-tetrachl oro-4-(nethyl sul fonyl) pyridine, 3-iodo-2-propyl butyl
carbamat e, diiodonethyl paratrisul fone, -21 phenyl (bispyridyl) bisnuth

di chl oride, 2-(4-thiazolyl)-benzim dazole, for exanple. These antifouling
agents may be singly enployed, or at |least two types may be enpl oyed

t oget her. Wen enpl oyi ng anot her antifouling agent, the ratio of another

antifouling .,a t. 5 upvi.ng ;the.tgtgl .content of .all tif L ng agents
is prefer abplvggg?lsﬂyﬁldﬂg&S%bje‘ﬂ?lﬂ%d%g'@m&yﬁgﬁﬁ?gﬂ%ﬁ%lﬁgﬁéﬂﬁyéét to not
more than 5@y if&RlingeRnts Agay BRI Ahloy@oF Btteast b typeb hiag beeaiployed ceeds
55 mass % thégggﬁt%gctl resﬁl ti r}{gﬁf r%%?rﬁ%o}édditi onaof t}?g af gr erreﬂir?t?ygned
anti foul i ngtogetheat. s (B1) to (B3) is not sufficiently attained, and
conpatibility of _the lopg-termantifo nd crack.resistance

i ng praqpert
. tends to be 10 i Whgr employig angthgr :pg@gﬁtqga £ty rra%éa woghes antifouling,2gent, | i ng

coating co [ 1 : i J I
conventi onap Aaing hs3SHEESa Jra siFoR° Bk iEHRRAIAD A pol ABHAEN 55
- Exanpl es  ofnastts, RbasprefiabBr set tondtuterephdn$l bs-%asWheplthstdmémfs such as
di octyl phthal ate, dinethyl 15 phthal ate, dicyclohexyl phthalate and the

| i ke; al i phanather@ntifpuling agenbexceedsedd masdp) e Be resliing theoasidition ofdi pat e,
di butyl sebacat.e and.the |ike. glycol er..hase stj.cizers, such as

di et hyl ene &e %Fma‘%@ﬁgﬁﬁtf#éylmtéar#ﬁtét@ﬁhM%‘i‘%ﬁﬁ@@ affgined, ﬁgéll i ke;
phosphat e- : Ihe il FL i hBORS ol or oet hyl
phosphat e agﬁﬁfﬁgﬁ#ﬁéﬁ%ﬂ%@;@ﬁgﬁfggﬁb lgtﬂs?? %f?gghsuch%egtggiiﬂo?gybean oi |
and odfyl emexffisiemaasatresulior ganic tin 20 based pl asticizers such as :

dioctyltin laurylate, djibutyltin laurylate and the like; trioctyl
trimel litate, trirQHel YWAdHEesT or exanpl e. These plasticizers may be singly

enpl oyed, or at 1} eastrhing ctoXRt?choston%%ﬂ}ﬁ%qottﬁ)egﬁ%&% invention may

contain conventional additives such as a plasticizer, a pigment and a solvent. .Examples

of the plasticizers include phthalate-based plasticizers such as dioctyl i)hthalate, dimethyl
15 phthalate, dicyclohexyl phthalate and the like; aliphatic dibasic ester-based plasticizers
such as isobutyl adipate, dibutyl sebacate and the like; glycol ester-based plasticizers
such as diethylene glycol dibenzoate, pentaerythritol alkyl ester and the like; phosphate-
based plasticizers such as trichlene diphosphate, trichloroethyl phosphate and the like;
epoxy-based plasticizers such as epoxy soybean oil and octyl epoxystearate; organic tin-
20 based plasticizers such as dioctyltin laurylate, dibutyltin laurylate and the like; trioctyl
trimellitate, triacetylene, for example. These plasticizers may be singly employed, or at
least two types may be employed together.
Examples of the pigments include extenders such as precipitated barium, talc,
clay, chalk, silica white, alumina white, bentonite and the like; and coloring pigments
25 such as titanium oxide, zircon oxide, basic lead sulfate, tin oxide, carbon black, graphite,
red iron oxide (colcothar), chrome yellow, phthalocyanine green, phthalocyanine blue
and quinacridone, for example. These pigments may be singly employed, or at least

two types may be employed together.
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Exanpl es of -the pignents include extenders such as precipitated barium

talc, clay, chalk, silica white, alum na white, bentonite and the |ike; and
coloring pignents 25 such as titanium oxide, zircon oxide, basic |ead .

sul fate, tin oxide, carbon black, graphite, red iron oxide (colcothar),
chrone yell ow, phthal ocyani ne green, phthal ocyani ne blue and quinacridone,
for exanple. These pignents may be singly enployed, or at least two types
may be enpl oyed together. -22 Exanples of the solvents include hydrocarbons
such as tol uene, xylene, ethylbenzene, cycl opentane, octane, heptane,

cycl ohexane, white spirit and the |ike; ethers such as di oxane,

t et r ahydr of — et hyl I | . thyl .eth t hyl I I
ronoet hyl et hor BTSSR EgRBEtt HORGHCoLrme fuchaRHORETE Sl br i but y
ether, 5 digiymdngdiR, &cisiRhtai®RRREMEptieNG/clontkalehvhROspifd Mdhe MRG0 hy!

ether and th | ke;  “esters sSuch as butyl “acetate, propyl acetate, benzyl

acet ate, etdydrenehgs dioxhneytetminpdrofiran, etindeneatyphtnenomethyl ether, ethylend
nonoet hyl et her acet and the |ike; ketones ﬁﬁl;ch s et

t hyl ...i sqQbutyl
. ket one, net&ygol F’@BB‘EI?X}Ieeth@ét engrglycoh mompRutyl ethey, efy 6‘I‘Fo$1¥gc§61(‘,blr’1‘%a§t }/’but anol ,

ropyl=al co d i sLngl
ol oyt © orlbyBEedf mdnb ey i 8B fone BAEBEmBRT el Bl e RENT Y\
- above, nONnoREkEsuchfas Bitghadetrs IprSpyhatedats Usdhzylcorarobitiyiéhe glpbsltadiingthyl

monooctyl succinate and the |i ke, canphor and castor oil; a water binder and
an anti - saghergcetgsnethylane glyieal nidnoethly hethercpsetiate and thalike, ketones sughagetiyl an
antifoamn agent and the.lik be ded, far.exapnple. 15 The
antifoul i ng‘s%tﬁ'%ﬁi B’n&o"ﬂﬁg ilfqbb‘ﬁ’l gg%’B? m&g’eﬁ%e’t‘ﬂ@ abqoinggpﬁpaf M’RP{AB?IL can be
prepared by IaSh FORIETRI kMBI . 2fhbdeQidiveRS A sndlPerhploléd, 6+38) as
wel | as co%r@gﬂtag%)ngllrﬁggdéi){ii\’/es such as a%c?tcyf\sere ant I"f oul igg}gea%g%t ) a
pl ast L@i zerleasatwo typen say bagmphgedtogethrercoating filmattrition, a pignment, a
solvent and the Like if necessary and njxin the sane with m_xer such as
a ball mll, a petsrBapthqa oxe.RmocHter pL dlaafg%’ﬁ’él‘:@?‘idﬁélc}wq momabuty_éo the Iike.
T At O it AR bk tnd 1k edimflor B KB W A Bth i

an anti-sagging agent; an anti-flooding agent; an anti-settling agént; an antifoaming

agent and the like may be added, for example.

15 The antifouling coating composition according to the present invention can be
prepared by adding the aforementioned antifouling agents (B1) to (B3) as well as
conventional additives such as another antifouling agent, a plasticizer, a compensating
agent for coating film attrition, a pigment, a solvent and the like if necessary and mixing

~ the same with a mixer such as a ball mill, a pebble mill, a roll mill, a sand grind mill or

20 the like.

The antifouling coating film can be formed by applying the obtained antifouling
coating composition to the surface of a substance to be coated according to an ordinary
method and thereafter evaporating/removing the solvent under room temperature or
under heating.” The substance to be coated is not particularly limited and a marine

25 vessel and underwater structures such as various fishnets, harbor facilities, an oil fence, a
piping material, a bridge, a submarine base and the like can be listed, for example. The
antifouling coating film formed from the antifouling coating composition according to

the present invention can sustain a high antifouling property over a long period and has
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coating conposition to the surface of a substance to be coated according to
an ordinary nethod and thereafter evaporating/renoving the sol vent under
roomtenperature or under heating. The substance to be coated is not
particularly limted and a marine 25 vessel and underwater structures such
as various fishnets, harbor facilities, an oil fence, a piping material, a
bridge, a subnmarine base and the |like can be listed, for exanple. The
antifouling coating filmformed fromthe antifouling coating conposition
according to the present invention can sustain a high antifouling property
over a long period and has -23 I1; excellent crack resistance, and such an

antifouling cating filmconpatibly attaiping a remarkably excellent
| ong-term &KP@II%BWT?%GE}F"&%”EQA %H?h aB@&E&’uﬂ’é%?%att'éﬁé icempRtif R AHIIBE 2 [y t he
constituti i > ant i f.auli i CORPASkIION i ing to
the pr ese%.gm?%\%@ £ %(%}11%85!&%??% a{n%fe&é)l?ggreoﬁg ﬁ?%@%ﬁtl oné%?s?drc\g\% @@%@hﬂ egd in
mor e det ai lbywhé borfsgfutibe Bgeifictto thx atifbeiingavodtifgooarapasitionecburdinig to she t he
present invention is not limted to these. (Manufactural Exanple 1)

Pr epar at i orPTefentAgyeatios. Resin Varnish 1 64 parts by mass of xylene and 16
nol were .added t

f.n-b ) o - k f. i d with
D Tl 5% ot PrGentdftshid ol fedrind R imAE G vl RGP, e

- and a dr opmﬂaqpiégran@boﬁ@Qraﬁepﬁx%F%Qgﬁe plefdi® idvBhSorSRIndt lifiled & thedexed |iquid

consi sting of nonomers according | ending (parts by mass) shown in Table
1 and 2 parts byMmmsfacwifraltExbopie PeRreparativresfdryliveResnosemishals i soki netical |y

dr opped over 3 hours, .and the tenperature of the xture was i ntai ned for
30 nminutes aft &t RAESHY mast ghdeneand lérnﬁ&ﬁi%w?asw burengl verg afded @i sh |

 nu SppHGeTAch eurPRTESf e igrn h |
bar 19 by ot ekt PAREGTPEE Gk 50N QAo KHEpl e SERTEET 19 D) s

of t-putyl F}ﬁtﬁ'@g@ﬁ‘ifﬂete&lbyhnmﬁﬂﬂip@ﬂig&’uﬂi&ﬁmﬁﬁ?tm nog°es dne thisbludibAi g the
tenperature of the mxture for 1 hour and 30 minutes after termnation of
t he dr oppi myixed hiquid cbnsibtiog of menomerstageordingp bending<partstyr masshshownaia 49. 8

s % Srduies WBsesiy ses 4 Rolsss, o TIS Red VRS luresn 1 U s
solid contefhphd dvaf3 hSHsand¥he teiliperature of the mixture was maintained for 30
minutes after termination of the dropping. Thereafter resin varnish I was obtained by
15 isokinetically dropping a mixed liquid consisting of 16 parts by mass of xylene, 4 parts
by mass of n-butanol and 0.2 parts by mass of t-butylperoxy-2-ethyl hexanoate over 30
minutes and maintaining the temperature of the mixture for 1 hour and 30 minutes after
termination of the dropping. The solid content in the obtained resin varnish I was 49.8
mass %, and the viscosity was 4.4 poises. The acid value of resin in this resin varnish I
20 was 130.  The acid value of the obtained resin and the solid content in the resin varnish
I were listed in Table 1. Abbreviations of monomers described in Table 1 denote the
following compounds:
(1) EA: ethyl acrylate
(2) CHMA: cyclohexyl methacrylate
25 (3) CHA: cyclohexyl acrylate
(4) M-90G: methoxypolyethylene glycol methacrylate (NK Ester M-90G by
Shin-Nakamura Chemical Co., Ltd.)
"~ (5) MMA: methyl methacrylate
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| were listed in Table 1. Abbreviations of nononers described in Table 1
denote the follow ng conmpounds: (1) EA' ethyl acrylate (2) CHVA: cycl ohexyl
met hacrylate 25 (3) CHA: cycl ohexyl acrylate (4) M 90G nethoxypol yet hyl ene
gl ycol methacrylate (NK Ester M 90G by Shi n-Nakamura Chem cal Co., Ltd.)
(5 MVA: nethyl nethacrylate -24 (6) AA: acrylic acid (7) MAA: nethacrylic
acid (8) TIPSI: triisopropylsilyl acrylate Then, acrylic resin varnish 1
having a solid content of 41.5 nass % was obtained 5 by adding 100 parts by
mass of the resin varnish I, 25.4 parts by mass of zinc acetate, 32.4 parts
by mass of naphthenic acid (NA-165, acid value 165, by Daiwa Yushi Kogyo)

and 110 parts b)r( ngés of -cxaycl.cgne to a simlar reaction vessel, heating the
same to 130C a @ nﬁwlr"lg Hetic acid al ong with the solvent. The viscosity

was 12.3 poi ses. (7 MaNfm&hdbrdlc deganpl e 2) Preparation of Acrylic Resin
Varnish 2 10 64 parts by mass of xylene and 16 parts by mass of n-butanol

wer e added to a (3)ERSLitoisoprmpyksllylsicryldtar to that in the aforenentioned
~~ Manuf actural Exangple 1 and.ke t. 84 115C. h to thié_ﬂég utiqn, a mxed liquid -
. consisting of notEReAISIESR HAH f SREB RGOS copsR 4y MASSP Vel GRHITe Tabl e

1 and pant,s b = but LSsokinetically
droppesg ovgﬁghﬁgg?g?aggn%}‘ g(nﬁ%é %ﬁéﬁggggﬁfﬁgﬁgﬁzkﬁﬁ%%?%%%ﬁ%%i nt ai ned
- for 30 m nBRespaistyrmdse bfthaphthenit afd N-166 oquid Vedue To5s be Waived YinsitiKogyay ni sh
Il was obtained by isokinetically dropping a mxed liquid consisting of 16
parts by raadd10panybemass of xylene to dsimilaseactionvedssal dieatingaihg same tpd3Q°6 by mass

O oLy, oL S L SIGIORR 200 Il Mg e Lemergture o the
in the obtained RE3|ifcNRlExithple2) B &patation of Acrylic Resin Varnish 2
10 64 parts by mass of xylene and 16 parts by mass of n-butanol were added to a
reaction vessel similar to that in the aforementioned Manufactural Example 1 and kept at
115°C. Into this solution, a mixed liquid consisting of monomers according to
blending (parts by mass) shown in Table 1 and 3 parts by mass of t-butylperoxy-2-ethyl
hexanoate was isokinetically dropped over 3 hours, and the temperature of the mixture
15 was maintained for 30 minutes after termination of the dropping.  Thereafter resin
varnish IT was obtained by isokinetically dropping a mixed liquid consisting of 16 parts
by mass of xylene, 4 parts by mass of n-butanol and 0.2 parts by mass of t-butylperoxy-
2-ethyl hexanoate énd maintaining the temperature of the mixture for 1.5 hours after
termination of the dropping. The solid content in the obtained resin varnish II was 49.7
20 mass %, and the viscosity was 9.5 poises. The number-average molecular weight
. (GPC, in terms of polystyrene) of the resin in this resin varnish II was 6500, and the acid
value was 160. The acid value of the obtained resin and the solid content in the resin
varnish II were listed in Table 1.
Then, acrylic resin varnish 2 having a solid content of 45.2 mass % was obtained
25 by performing reaction similarly to the aforementioned Manufactural Example 1 except
that 100 parts by mass of the resin varnish II, 29.6 parts by mass of copper acetate and
12.6 parts by mass of pivalic acid were added to a similar reaction vessel.

(Manufactural Example 3) Preparation of Acrylic Resin Varnish 3
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20 mass % and the viscosity was 9.5 poises. The nunber-average nol ecul ar
weight (GPC, in ternms of polystyrene) of the resin in this resin varnish ||
was 6500, and the acid value was 160. The acid value of the obtained resin
and the solid content in the resin varnish Il were listed in Table 1. Then,
acrylic resin varnish 2 having a solid content of 45.2 mass % was obt ai ned
25 by performng reaction simlarly to the aforenenti oned Manufactural
Exanpl e 1 except that 100 parts by mass of the resin varnish I, 29.6 parts
by mass of copper acetate and 12.6 parts by mass of pivalic acid were added
to a simlar reaction vessel. (Mnufactural Exanple 3) Preparation of
Acrylic Resin Varnish 3 -25 50 parts by nass of xylol was added to a
reacti on vessel 59iparts &y mags ofvgiloliwastadded tif oreantion vasseb dimilanter tet inrthe Exanpl e

rononer o b atrmeripnel My Bl ait Rite) ouiroorinf Seaahdion Putedy par
- by mass of aliq %LLIO}‘A%I SOy A ccBRNE %l@ndﬁ‘@ﬂﬂgr ggﬁ%ﬁég%ﬂ&\l\rﬂ swped and S |

t he tenperatiure o e m xture was mgi nt al ned utes-after

term nati ormn@fl gakeby elise@ift-batylpErexyerethor hexanbate dvab isakineticatlp drgiped gndf 7
parts by mass of xylol and 0,2 parts_ by mass of t-butyl peroxy-2-ethyl
hexandat e ihetempsrateretof the thixtuse #ep G@lfﬁa/lecd QU 3Rimigutes afterdpmaningtontediiper at ur e

. of the mxt revvas nanedf

ot onning. N oG A By riRtie of 1 BE s il e B0 20t ne
m xed i quigd phfds 4pt- B@g?%@ﬁ@et‘ﬁﬁq{eﬂﬂld]a@ew {sSkiBYidaRy aro%bed(bﬂzé?ho mhiagtego! | d

content in the obtain acryl1t resin varnish 3 was mass % and the
vi scosity vand the temperases .of THeemixtunerbas nmuﬂmaqbfanﬂliehnﬂraaﬁe&&erghnat(o@l?ﬁthe n
terms of po ystyrene of the resin in the

The sol i d cHRRRIA. | Hierendtenagryliq resingarmishy, pas F Ghiied ool TR eIl cosi ¢ y
(vanut et ur t%élo"b sid i Y BT s Ei s SRRt Bhoinge o by
mass of xyl eﬁ:ﬁﬂlc&é‘ﬁn HnRR B tas. 0Ras %ef aﬂ&thabﬁe@dltywsa fpsiest. t ghe reaction
vessel sinildr to that in the aforementi oned Manuf act ur al Exanpl e 1 and kept
~at  115C. Inmumbet-averageomaletaar, weighti (GPEC, lin tpaing of polgstytene)pfahe rasmanglies
according tacryhc resin varnish 3 was 8000. The solid content in the acrylic resin varnish 3 and
the Gardener viscosity (25°C) of the acrylic resin varnish 3 were listed in Table 1.
15 (Manufactural Example 4) Preparation of Acrylic Resin Varnish 4
64 parts by mass of xylene and 16 parts by mass of n-butanol were added to a
reaction vessel similar to that in the aforementioned Manufactural Example 1 and kept at
115°C. Into this solution, a mixed liquid consisting of monomers according to
blending (parts by mass) shown in Table 1 and 2 parts by mass of t-butylperoxy-2-ethyl
20 hexanoate was isokinetically dropped over 3 hours, and the temperatﬁre of the mixture
was maintained for 30 minutes after termination of the dropping. Thereafter resin
varnish IV was obtained by isokinetically dropping a mixed liquid consisting of 16 parts
by mass of xylene, 4 parts by mass of n-butanol and 0.2 parts by mass of t-butylperoxy-
2-ethyl hexanoate over 30 minutes and maintaining the temperature of the mixture for
25 1.5 hours after termination of the dropping. The solid content in the obtained resin
varnish IV was 49.6 mass %, and the viscosity was 6 poises. The number-average

molecular weight (GPC, in terms of polystyrene) of the resin in the resin varnish IV was

6000, and the acid value was 70 mgKOH/g. The acid value of the obtained resin and
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bl endi ng (parts by mass) shown in Table | and 2 parts by mass of

t- butyl peroxy-2-ethyl 20 hexanoate was isokinetically dropped over 3 hours,
and the tenmperature of the mixture was maintained for 30 mnutes after
term nation of the dropping. Thereafter resin varnish IV was obtai ned by

I sokinetically dropping a m xed liquid consisting of 16 parts by mass of

xyl ene, 4 parts by mass of n-butanol and 0.2 parts by mass of t-butyl peroxy-
2-ethyl hexanoate over 30 minutes and naintaining the tenperature of the

m xture for 25 1.5 hours after termnation of the dropping. The solid
content in the obtained resin varnish IV was 49.6 mass % and the viscosity

was 6 poi ses. e nunber:average. ecul ar wei (GPC, in terns of

pol ystyrené?ge éﬁatcﬁ’@te%glithefeﬁmt‘%ém?]@ Wersistedsn s 6000, and the acid
val ue was 70 nmgkgid g ' | t @hNES 0 Enhdl BRhsHBididd sol id
content in the resi ’nac\%?ﬁfgﬁb%&%?gvﬁ%sat%gdgﬁﬁTabrlfi(eg 1. Tﬁen, astcryl IC resin
varni sh 4 I\emfgrming etdcton sinfilery twfhe aforémemicnedviamiachiral Exathpldy epeepf or i ng

reaction simlarly to the aforenenti oned Manufactural Exanple | except that
100 parts Bhati@opags by masy eldthe resir varrish I\ 37300 pastsharmass 9 CORRSE aestatg opper

by Dai‘hia. yoR0 Sy e ot SRR OB TP araciEiaed [ SRafE VD) %>
- Manuf act ur gtodyanwercdddedlo Maintihardatticd végeruf actural  Exam | el Exam p | et

Exanpl e3 Exanple4 Resin Varnish I Il Acrylic Resin IV Varnish3 EA 58.3
16.30 - 26.[@ableCHVA 15.0 15.00 - 15.00 CHA - 15.00 - Mononer M 90G 10.0

LW\ 17 260

20. 00 - 10r00—(parts—by—rass—Ivv +3—1+/—35—0
Manufactural | Manufactural | Manufactural | Manufactural
Examplel Example2 Example3 Example4
Resin Varnish I S Ac\r,y;r‘;;zsm Y
EA 58.3 16.30 - 26.02
CHMA 15.0 15.00 - 15.00
CHA - - 15.00 - -
Monomer |y 190G 10.0 20.00 : 10.00
(parts by
mass) MMA - 11.17 35.0 -
AA 16.7 10.27 - 8.98
MAA - 12.26 - -
TIPSI - - 65.0 40.00
Acid Value
(meKOH/g) 130 160 - 70
Solid Content 49,8 49.7 60.0 49.6
(mass%) ‘
<Examples 1 to 35 and Comparative Examples 1 to 11>
10 Antifouling coating compositions were prepared by using the acrylic resin

varnishes 1 to 4 obtained in the aforementioned Manufactural Examples 1 to 4 and other
components shown in Table 2 to 5 and mixing the same with a high-speed disperser, and
long-term antifouling properties, crack resistance and the conditions of the coating films
were evaluated according to the following evaluation method. The details of the

15 respective components described in Table 2 to 5 are as follows:

(1) cuprous oxide: "NC-301" by NC Tech
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AA 16.7 10.27 - 8.98 MMA - 12.26 - - TIPSl - - 65.0 40.00 Acid Val ue 130
160 - 70 mKOH Solid Content 49.8 49.7 60.0 49.6 (nmass% <Exanples 1 to
35 and Conparative Exanples 1 to 11> 10 Antifouling coating conpositions
were prepared by using the acrylic resin varnishes 1 to 4 obtained in the
; af orenenti oned Manufactural Exanples 1 to 4 and other conponents shown in
| Table 2 to 5 and m xing the sane with a hi gh-speed disperser, and |ong-term
| antifouling properties, crack resistance and the conditions of the coating
- films were evaluated according to the follow ng eval uation nmethod. The
details of the 15 respective conponents described in Table 2to 5 are as

21 nc" O de Typd banpgad i ine Qi dape Trin kel CemtduptueniGs. £ Cot b
"Toda Col or KN KB DHISOKROR & g agent 1. ZPT
(zinc pyrithi ong))%{cz;[%g Omagi n"1 by Ar cﬁy? a(ﬁ))%ﬁ]gb@?%dd@td.) 5 (5)
antifouli ng ager(y) antiféuling agernip &P Tr(yinctplgiithivee) ("ZGapPmagi@irhgidnch by Arch

Chem cal s ., Lt d ) éw)s)[ antifouling agent 3: pyridine triphenyl borane ("PK"
by Hokko d@?ﬁ’&‘éﬂls ?-n ry Co., Ltd.) (7) antifouling agent 4:

Ui phagyl bor anenspet adaeyl.a0h° SPTRLER RSP0 Copdd ShialERY AT 212

Cor poration) (8) g agen
-1, 1-dichl or(qmﬁn&digj@@pum am no) sul fonyl ]-1-fluoro-N

(6) antifouling agent 3: pyridine triphenylborane ("PK" by Hokko Chemical
Industry Co., Litd.)

(7) antifouling agent 4: triphenylborane-n-octadecylamine complex ("YN-18-20"
10 by Benny-Toyama Corporation) '
(8) antifouling agent 5: 1,1-dichloro-N-{(dimethylamino)sulfonyl]-1-fluoro-N-
phenylmethane sulfenamide ("Preventol A4S" by Lanxes)
(9) antifouling agent 6: 1, 1-dichloro-N-[(dimethylamiﬁo)sulfonyl]-1-ﬂuoro-N-(4-
methylphenyl)methane sulfenamide ("Preventol A5S" by Lanxes)
15 (10) antifouling agent 7: 4,5-dichloro-2-n-octyl-4-isothiazoline-3-one(4,5-
dichloro-2-n-octyl-3(2H)isothiazolone) ("Sea-Nine 211" by Rohm and Haas)
(11) chlorinated paraffin: "Toyoparax AS0" by Tosoh Corporation
(12) wood rosin: "WW Rosin" by Arakawa Chemical Industries, Ltd.
(13) anti-sagging agent: "Disperon A600-20X" by Kusumoto Chemicals, Ltd.
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phenyl met hane sul f enam de (" Preventol

6: 1,1-dichloro-N[(di nethylam no)sul fonyl]-1-fluoro-N-(4-
met hyl phenyl ) net hane sul f enam de ("

(11) chlor
rosin:
agent :

I nat ed paraffin:
"WV Rosi n" by Arakawa Cheni cal
"Di speron A600-20X" by Kusunoto Chemi cal s,

Unit:parts by nmass 1 2 345 6 7
38 44 58 38 38 37 39 45 43 7 17
Atable Pt Resi n Varni sh4

Var ni sh3

23 13 31 3 31 31 CDICOF1ar 6 666 666 6j@mﬁm@ Antlfoullng Agent
NI Ao S S AN 7%‘9 ANV A KT A
3 3 2 2 3 RAgyls Resip Vamishin {38 48 it hG&nt %8 RS ari/niad%el *bardfliin 17 1 &
1 1 4. 2 2| Acrylic Resin Varnish2
Acrylic Resin Varnish3
Acrylic Resin Varnish4
Cuprous Oxide
Zinc Oxide 29 1291} 29 29 12912923 )13 )31 3113131
Colcothar 6 | 6 6 [ 6
Antifouling Agentl 213 2 3105
Antifouling Agent2 3
Antifouling Agent3 6 | 6| 6 |12{7 6 | 8 1212 | 7|77
Antifouling Agent4 6
Antifouling Agent5 2
Antifouling Agent6 2 2 3 3 2 2 3 3 10512 2 2
Antifouling Agent7
Chlorinated Paraffin 1|11 P11 1]1]1}4]2]2
Wood Rosin -3 15112 6
Anti-Sagging Agent 21201212 212 2 2 ]2 2
Butyl Cellosolve 2 2 2 2 2 2 2 2 2 2
Xylene 121212209 {12|10f12}1312]29]|27]23
Total 100 | 100 | 100 | 100 | 100 | 100 ]} 100 { 100 | 100 | 100 IOO 100 | 100
3Months { 0 | 0 O j O {O0{0 |0 ]| 0] O 0100
Long-Term | 6Months | 0 | 0 | 0 0 0|0 0|00 0l0]o0
Antifoyling | 12Months | 0 | 0 0 0 0 0 0 0 0 10 0
Property | 18Months | 0 | 0 [0 | 0o Jo o oo ] o]1w]20]10]0
24Months | 0 | 0 | 0 |0 [0 |0 | o |0 |0 |20([30(2]o0
C°“dj‘i°1§‘il‘fl Coating | o\ ala|alalalalalalalalala
Crack Resistance AlA|A[A|A[AJA|A]ATAIT|A]|A

8 9 10 11 12 13 Acrylic Resin Varnish

Prevent o
antifouling agent 7: 4,5-dichloro-2-n-octyl
di chl oro- 2-n-octyl

by Tosoh Corporation

| ndustri es,

Lt d.

Lt d.

A5S" by Lanxes) 15 (10)
-4-i sot hi azol i ne- 3-one( 4, 5-

-3(2H)i sot hi azol one) ("Sea-N ne 211" by Rohm and Haas)
"Toyopar ax A50"

'A4S" Dby Lanxes) (9) antifouling agent

(12) wood
(13) anti-sagging

-28 Table 2 Exanple

Acrylic Resin Varnish2 Acrylic Resin
Cuprous Oxide Zinc Oxide 29 29 29 29 29 29

-29.

38

2 22
768
t6 2 2
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Wod Rosin 3 15 12 6 Anti-Sagging Agent 2 2 2 22 22222222 Butyl
Cellosolve 2 222222222222 Xylene 12 12 12 20 9 12 10 12 13 12 29

27 23 Tot al

100 100 100 100 100 100 100 100 100 100 100 100 100 3Months O

00000O0O0O0OO0O0O0O0DO0OO Long-Term6Months 0 0 0O 0O0O0O0O00DO00O0O0O
Antifouling 12Months 0 0 0 0 0 0 0 0 0 5 10 5 0 Property 18Months 0 0 0 0 O
000O010 20 10 0O 24Months 0 0O 0O OO 0O O OO0 20 30 20 O Condition of
Coating FilmA AAAAAAAAAAAA Crack Resistance AAAAAAAAAA
17 AA -29 [Table 3 Unit:parts by mass Exanple 14 15 16 17 18 19 20 21 22
Acrylic Resin Varnishl Acrylic Resin Varnish2 40 8 18 Acrylic Resin Varnish3
41 7 17 Acrylic Resin Varnish4 44 8 19 Cuprous Oxide Zinc Oxide 20 20 20 20
20 20 20 2QTale 3ol cothar 7 7 7 7 7 7 7 7 7 Antifouling Agentl Antifouling

Agent| 3 3

33_33333 Ant 1 foul I ng Agenggm%gm 10 9 9 9 9 9}9
Unit:parts by mass .
14 15 16 17 18 19 20 21 22
Acrylic Resin Varnishl
Acrylic Resin Varnish2 | 40 8 18
Acrylic Resin Varnish3 41 7 17
Acrylic Resin Varnish4 44 8 19
Cuprous Oxide
Zinc Oxide 20 { 20 | 20 20 20 20 20 20 20
“Colcothar 7 7 7 7 7 7 7 7 7
Antifouling Agent1
* Antifouling Agent2 3 0. 3 | 3 3 3 3
Antifouling Agent3 10 10 10 9 9 9 9 9 9
Antifouling Agent4
Antifouling Agent5
~ Antifouling Agent6 3 3 3 31 3 3 3 3 3
Antifouling Agent7
Chlorinated Paraffin 2 2 2 3 3 2 3 3 2
Wood Rosin 12 6 2 12 6 2 12 6 -
Anti-Sagging Agent 2 2 2 2 2 2 2 2
Butyl Cellosolve 2 2 1 1 1 1 1
Xylene 11 | 31 27 9 33 30 6 32 28
Total 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
3Months 0 0 0 0 0 0 0 0
Long-Term 6Months 0 0 0 0 0 0 0 0
Antifouling [ 12Months 0 5 0 0 0 0 0 0
Property | 1gMonths | 0 | 10 | o [ o [ 5 [ o [ o | 0
24Months | 0 | 20 | © 0 10 | © 0 | 10 | O
Condmolf‘li lcfl Coating A A A A A A A A A
Crack Resistance A A A A A A A A A
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Antifouling Agent4 Antifouling Agents Antifouling Agent6 3 3 3 333333
Antifouling Agent7 Chlorinated Paraffin 2 2 2 3 323 32 Wod Rosin 12 6 2
12 6 2 12 6 Anti-Sagging Agent 2 2 2 2 2 2 2 2 2 Butyl Cellosolve 2 2 211
1111 Xylene 11 31 27 9 33 30 6 32 28 Total 100 100 100 100 100 100 100
100 100 3WvMbnths 0 0 0 0 0 0O 0O O O Long-Term6é6Months 0 0 0 0O OO OO0O
Antifouling 12Months 0 5 0 0 0 0 0 0 O Property Months 0 10 0 050 05 0
24Months 0 20 0 0 10 0 0 10 O Condition of Coating AAAAAAAAA Film
Crack Resistance AAAAAAAAA 30 [Table 4] Unit:parts by mass Exanple
23 24 25 26 27 28 29 30 31 32 33 34 35 Acrylic Resin Varnishl 46 8 18
Acrylic Resin Varnish2 45 8 18 Acrylic Resin Varnish3 43 7 17 Acrylic Resin
Var ni sh4 44T13blg%] Cuprous Oxide 10 10 10 10 10 10 10 10 10 10 10 10 10 Zinc
Oxi de 10 1p7T0 10 10 10 1§ 10 10 10 10 10 10 Eeample

Unit:parts by mass
23 124 {2526 27 |28|29 |30 31]32|33]|34]35
Acrylic Resin Varnishl 46 | 8 | 18
Acrylic Resin Varnish2 45| 8 | 18
Acrylic Resin Varnish3 ' 317 |17
Acrylic Resin Varnish4 44 1 8 |19
Cuprous Oxide 10| 10|10 (10 |10 10 { 10 | 10 | 10 ( 10 ({ 10 | 10 | 10
Zinc Oxide 10{10]10(10} 10| 10|10 10| 10| 10 | 10.}10 | 10
Colcothar 8 8 8 8 8 8 8 8 8 8 8 8 | 8
Antifouling Agentl
AntifoulingAgent2 | 2 | 2 {2 |2 (2221202221212
Antifouling Agent3 7417 7 717
Antifouling Agent4
Antifouling Agent5
Antifouling Agent6 21202 21212121272 21241272
Antifouling Agent7
Chlorinated Paraffin | 4 1 2 2 1 212 1 3 2 1 312
Wood Rosin 16 12 ] 6 12 ] 6 211216 2 1216
Anti-Sagging Agent 2 |2 2 2121221 2]2 2 124(21]2
Butyl Cellosolve 1 1 1 1 1 1 1 ] 1
Xylene 38 |11 [ 36 132 12 {36 32| 133734121} 36 32
Total 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 { 100 | 100 | 100
3Months 0 0 0 0 0 0 0 0 0 0 0
Long-Term |_6Months 0o]0]|o0]o ojloflojo|o|[o]o
Antifouling | 12Months 0 5 0 0 0 0 0 0 0
Property | 18Months | 15[ 0 [10] 0 | 0 | 10| 0 | 0 010 0
24Months | 25| 0 [ 20| O 0 |20 O 0 101 © 0 101 0
Condltw}?i ch)If1 Coating alalalalalalalalalalalala
Crack Resistance 5| A|A|A]JA]AA|A|A]A|A|A]A
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888888 Antifouling Agentl Antifouling Agent2 2

Col cothar 8 8 8 8 8 8 8
222222222222 Atifouling Agent3 7777777666666
Antifouling Agent4 Antifouling Agents Antifouling Agent6

2222222222
2 22 Antifouling Agent7 Chlorinated Paraffin 4122122132132
Wod Rosin 16 12 6 12 6 2 12 6 2 12 6 Anti-Sagging Agent 2 2 2 2 2 2 2 2 2
222 2Butyl Cellosolve 1111111111111 Xylene 38 11 36 32 12 36
32 13 37 34 12 36 32 Total 100 100 100 100 100 100 100 100 100 100 100 100
100 3Months 0 0 0O 0O OO0 O0OO0OO0O0O0O Long-Term6Mnths 0000 0000O00O
000 Antifouling Months 5050050000000 Properly Mnths 15 0 10
00100050050 24Months 25 0 20 0 0 20 0 0 10 0 0 10 O Condition of

Coating A AT&HIASA A AAAAAAA FilmCack Resistan ce 15 AIAAAAAA

AAAAA -31_Tablbe'5 Unit: parts by marmwd ve Exanple I 2 3456 7
289 10 1;I. Adl‘ﬂ}lll.)ﬂ@.RélQ#Sn Va5t —4 23 7 PRV T st Var ni sh2 36
Acrylic Resin Varnishl |43 | 43 | 43| 38 ; 37
Acrylic Resin Varnish2 ' ' 36 | 38
Acrylic Resin Varnish3 35
Acrylic Resin Varnish4 37
Cuprous Oxide ’ 35 1351 35(35|35]35
Zinc Oxide 6| 6|6 ]29]18
Colcothar 7 7 7 6 6 4 5 4 2 2 2
Antifouling Agentl 10 13 2.010(15] 6 10
Antifouling Agent2 1515115
Antifouling Agent3 16 | 16 6
Antifouling: Agent4
Antifouling Agent5 10 | 13 13 4
Antifouling Agent6 '
Antifouling Agent? 2
Chlorinated Paraffin 1 1 1 1 4 3 4 1 1 2 | 4
Wood Rosin 15 3 4 115
Anti-Sagging Agent 2 2 2 2 12| 2 2 2 2121 2
Butyl Cellosolve 2 2 ]2 2 1 1
Xylene V1311312130141 4 515 4 4 131
Total =~ 100 { 100 | 100 | 100|100 [.100 | 100 | 100 | 100 | 100 | 100
3Months 0 0 0 0 120f 0 0 0 0 0 0
Long-Term | 6Months | 30 | 30 | 40 | 50 | 70 | 40 | 50 | 40 | 0 | 30 | 30
Antifouling | 12Months | 50 | 60 { 70 | 80 [ 100| 60 | 80 | 60 | 10 | 50 | 60
Property | j8Months | 70 | 80 | 90 | 100|100 | 80 [ 100| 80 | 40 | 70 | 100
24Months | 100 | 100 | 100 | 100 | 100 |:100 | 100 | 100 | 60 | 90 | 100
Condltlolili 1(1){1 Coating alalalalesleleleslslB!B
Crack Resistance AlAlALA}L 7101511211314} 5
(Evaluation)

(1) Long-Term Antifouling Property
5 Test plates having antifouling coating films were obtained by applsring the

antifouling coating compositions according to Examples 1 to 35 and Comparative
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Acrylic Resin Vam sh3 35 Acrylic Resin Varnish4 37 Cuprous Oxide 35 35 35
35 35 35 Zinc Oxide 6 6 6 29 18 Colcothar 7 7 7 6 6 45 42 2 2

Antifouling Agentl 10 13 2 10 15 6 10 Antifouling Agent2 15 15 15
Antifouling Agent3 16 16 6 Antifouling Agent4 Antifouling Agents 10 13 13 4
Antifouling Agent6 Antifouling Agent? 2 Chlorinated Paraffin 1 1114341
124 Wod Rosin 15 3 4 15 Anti-Sagging Agent 2 2 2 2 2 2 2 2 2 2 2 Butyl
Cellosolve 2 2222111111 Xylene 13 13 13 12 30 4 55 4 4 31 Total
100 100 100 100 100 100 100 100 100 100 100 3Mbnths 0 0 0 0 20000 00 O
Long-Tern16anths 30 30 40 50 70 40 50 40 0 30 30 Antifouling 12Months 50

20 70 100 FHBRERS 190b 12 BR- Lo PS50y FB oL BHM FHBCTEP S PRIEE M ¢ i on of
Coating A Qg4 ﬁ‘ln?glﬁ)t egegw@re%oo Antcpg@’ﬁﬁ ﬂﬁ@% éﬁ{f‘ﬁ@lﬂf‘leﬁ farfding the sdme 12 13

14 5 (Evaluation Long- Ter roper
indoors for two days and two nights. The obtamed test plates were subjected to an

organism adherence test with an experimental raft set in Seaside Laboratory of Nippon
5 Paint Marine Coats Co., Ltd. located in Tamano-Shi, Okayama-Ken, and antifouling
properties were evaluated. Tables 2 to 5 show the results. Months in Tables 2 to 5
‘show raft dipping periods. Numerical values show rates (%) (visual determination) of
orgahism adherence areas occupying coating film areas, and those of not more than
15 % were evaluated as acceptable.
10 (2) Condition of Coating Film ;
The conditions of the coating films in the test plates of the raft dipping periods of
6 months in the aforementioned long-term antifouling property test were observed by
visual recognition and rubbing, and evaluated. Tables 2 to 5 show the results. Those
| in which no cracks were confirmed were evaluated as A, and those in which cracks were
15 confirmed were evaluated as B.
(3) Crack Resistance Test (Alternate Immersion Test)
Test plates having antifouling coating films were obtained by applying the
- antifouling coating compositions according to Examples 1 to 35 and Comparative
Examples 1 to 11 to blast plates previously coated with anticorrosive paints, so that
20 dried film thicknesses were 300 um and drying the same by being left standing the same
indoors for two days and two nights. The obtained test plates were dipped in seawater
of 40°C for one week and thereafter subjected to indoor drying for one week, and an
alternate immersion test regarding this as one cycle was executed up to 20 cycles at the
maximum. When any coating film was cracked in an intermediate stage, the test was
25 terminated at the time when the crack took place, and the cycle number at this point of
time was described in Tables 2to 5. Those not cracked upon execution of 20 cycles

were evaluated as A.

As shown in Tables 2 to 5, it is understood that the antifouling coating films
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5 Test plates having antifouling coating filns were obtai ned by applying the
antifouling coating conpositions according to Exanples 1 to 35 and
Conparative -32 Exanples 1 to 11 to blast plates previously coated with
anticorrosive paints, so that dried filmthicknesses were 300 .xm and
drying the sane by being left standing the sane indoors for two days and
two nights. The obtained test plates were subjected to an organi sm
adherence test with an experinental raft set in Seaside Laboratory of N ppon
5 Paint Marine Coats Co., Ltd. located in Tamano- Shi, Okayama-Ken, and
antifouling properties were evaluated. Tables 2 to 5 show the results.

Mont hs in Tabl. tqg 5 ..sh ft dippi iods. N i cal I h
ates (% (VTR on el ke SRR p BB R TG el BelliFrng
coating fi |r8&1ﬁ‘k§ﬁlg ex@ﬂgntf[ahﬁﬁﬁliﬁ% pﬂ%@értfé?'b@eﬂﬁ@ﬂ%_k&ic% ART e AN lekadlipk iAS
acceptable. 10 (2) Condition ot Coating Film The conditions of the coating

films in tleackesdistpicat elt hat bednarecaghizedithatithecqelitiond of the cobtimpfilnissaré n t he

af orenenti oned | -term antifoylipg property test we observed by visual

. recognitio Sgﬁﬁca@gfb‘?‘f?éﬁl%f}%’e&?g-l L RAftictla s indersoed Babon PReElet oy ¢ <.

! Those =i n 60 I - A ose in

. - which 5cr ac\ggil@;g%lggp%§%g%§?n:r@n§(gﬁ \%gé g@%ﬁ%\o\ﬁfg{rg)gﬁéglvg@ ?gﬁo%@cﬁ{@&gg{t ance

» Test (Alt eragaflie résimedrsislan 176 st dontirtig h*dib@iaﬁ]ﬁbﬁsﬁ@n&&tﬂoﬁﬁhﬂeﬂ paraffoat i ng fil ns
wer e obt ai ned by appltéiang_ the antifouling coating conpositions according to

Exanpl es 1 and/ogsosihia tioradaradtlPQ8 toBRaYl es | to 11 to blast plates

previ ously coat W th .anticorrosi ve paints,..sa that 20 dried film

t hi cknesses wer (?ﬁltbr?]d%tal? _’f?dnéiﬁe lgﬂ?rsgaﬁk'}_sﬁmer‘?@efoe etcoéltsﬁﬁ'iffiﬁé the same

i ndoors f orijnisat e thtd ¥R ftt 9k SetivEN© TAL AR BF tHeStbseRt R ERioNGE ShowrPPed 11
seawater of 40C for one week and thereafter subjected to indoor drying for
one wHek, awtbrthe ahbvedesatiptiombt by itlensdops bf clegasr fdr pagenthasd ias inteadad/ihhte was
executed up.to cycles at the  maxi rum Wen _any coating fil mwas cracked
in an int er%lémcgg@ng{lwg@nt%m%gqg Tape PRV HEAEORTRS A [0hen ¢ he

crack took ﬂ%'t&?greiﬁ‘ﬁgdédhe cycl e nunber at this point of
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time was described in Tables 2 to 5. Those not cracked upon execution of 20
cycles were evaluated as A As shown in Tables 2 to 5, it is understood
that the antifouling coating filnms -33 obtained fromthe antifouling
coating conpositions according to Exanples can nmaintain renarkably

excel l ent antifouling properties over a long period and are al so excell ent
in crack resistance. It has been recogni zed that the conditions of the
coating filnms are also excellent over along period. In particular, it is
understood that an excellent 5 antifouling property can be exhibited over a
| onger period when enpl oying any of the acrylic resin varnishes 1 to 4
cont ai ni ng hydrol yzabl e resin and Chuﬁgkﬂﬁéed paraffin and/or rosin in the
ratio of 100:0 to 50:50. The enbodi ne Exanpl es disclosed this tine are
to be considered as illustrative in all points and not restrictive. The
range of the present invention is shown 10 not by the above description but
by the scope of 1cl Am@tifeulingabdating, coatpdbsition icenthiningrtdeddr kdsdt (Aldndrmdi fi cati ons
within the neaning and range equivalent to the scope of clains for patent
are i ncl udaeatifouag went (W), wherein ant i f oul i ng coating conposition contai ning

bi nd [ d.an.. i | i . . Wh in. i d i.f oul
" agent B cont al*H ECRinG Gt sl SR ektintt G G Pk Bhera il ( 53)

d | f g : |
ol o (1) o e e S ot =

formula (1):

[Chemical Formula 1]

R
(1)
FCI,CS—N ,
SO-N(CH3)»
10 (in the above general formula (1), R represents a hydrogen atom or a linear or branched

alkyl group having 1-10 carbon atoms).

2. The antifouling coating composition according to claim 1, wherein

said triphenylborane amine salt (B2) includes pyridine triphenylborane.

15
3. The antifouling coating composition according to claim 1, wherein
said sulfamide-based compound (B3) includes at least one compound selected
from compounds expressed by the following formula (2) and the following formula (3):
[Chemical Formula 2]
FCLCS—N, (2)
SO,N(CH

%0 2N{CHa)>
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10 (in the above general fornula (1), R represents a hydrogen atomor a

| i near or branched alkyl group having 1-10 carbon atons). 2. The
antifouling coating conposition according to claim1, wherein said

tri phenyl borane ami ne salt (B2) includes pyridine triphenylborane. 15 3.
The antifouling coating conposition according to claim1, wherein said

sul fam de- based conpound (B3) includes at |east one conpound selected from
conpounds expressed by the following formula (2) and the follow ng formula
(3): [Chemical Forrmula 2] FCI2CS-N (2) 20 SO2N(CH3)2 -35 [ Chem cal
Formula 3] CH3 FCI2CS-N\ S2N(CH3)2 4. The antifouling coating conposition
according to claiml1l, wherein 5 said binder resin (A includes resin having,
in a side dhbemictliformyr3lat | east one group expressed by the follow ng
general formula (4): [Chemical Fornula 4] 0 -(X}COMA (4) (in the above
general fornula (4), X repr¢Skats a group expressed by: 10 [ Chenical
Formula 5] Of ----O-C#Yxk represents 0 or 1, Y represents hydrocarbon, M
represents a dival ent’ , and A represents an organic acid residue of a
nonobasi ¢ aci d) . '

3
FCIL,CS—N (3)

“SO,N(CH),

4. The antifouling coating composition according to claim 1, wherein
5 * said binder resin (A) includes resin having, in a side chain thereof, at least one

group expressed by the following general formula (4):

[Chemical Formula 4]
I
Lv)
(X}—C—O0—M—A (4)

(in the above general formula (4), X represents a group expressed by:
10 [Chemical Formula 5]

o

O—C—Y

k represents O or 1, Y represents hydrocarbon, M represents a divalent metal, and A
represents an organic acid residue of a monobasic acid).
15 |
5. The antifouling coating composition according to claim 1, wherein
said binder resin (A) includes resin having, in a side chain thereof, at least one
group expressed by the following general formula (5):

[Chemical Formula 6]
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15 5. The antifouling coating conposition according to claim1, wherein said
bi nder resin (A includes resin having, in a side chain thereof, at |east
one group expressed by the follow ng general fornmula (5): [Chem cal Formula
6] -36 0 ,R' COS-R (5 R3 (in the above general fornmula (5), R, R2
and R3 are the sane or different fromone another and represent a

hydr ocar bon resi due having 1-20 carbon atons). 5 6, The antifouling coating
conposition according to claim 1, wherein said binder resin (A) includes
resin, in a side chain thereof, having at |east one group expressed by the
followi ng general forrmula (4): [Chemcal Formula 7] 0 -+X~7CL-O-MA (4) Kk
10 (in the above general forrmula (4), X represents a group expressed by:

[ Chemical Formulg 8] O OgE& Y-- k represents O or 1, Y represents

hydr ocarbon, M rgpresentsja divalent netal, and A 15 represents an organic
acid residue of nmonobasilc acEd), and at | east one group expressed by the
fol | owi ng gemer e —ToRrSirsIR [ Chenical Fdr&Jjla 9] -37 OR

R3
(in the above general formula (5), R, R? and R® are the same or different from one

another and represent a hydrocarbon residue having 1-20 carbon atoms).

) ' 6. The antifouling coating composition according to claim 1, wherein
said binder resin (A) includes resin, in a side chain thereof, having at least one
group expressed by the following general formula (4):
[Chemical Formula 7]

0
|
C
K

£x} 0—M—A (4)
10 (in the above general formula (4), X represents a group expressed by:

[Chemical Formula 8]

o

-0—C—Y

k represents O or 1, Y represents hydrocarbon, M represents a divalent metal, and A
15 represents an organic acid residue of a monobasic acid), and at least one group

expressed by the following general formula (5):

[Chemical Formula 9]
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Cl-OSi-Rz (5 R3 (in the above general fornmula (5), R, R2 and R3 are the
same or different fromone another and represent a hydrocarbon residue ‘
havi ng 1-20 carbon atons). 5 7. The antifouling coating conposition

according to claim4 or 6, wherein said nonobasic acid is nonobasic cyclic
organic acid. 8. The antifouling coating conposition according to claim4 or

6, wherein

10 said nonobasic acid is at | east one type selected fromthe

group consisting of rosins, hydrogenated rosins, disproportionated rosins,

napht heni c

acid, abietic acid, dehydroabietic acid and hydrogenated abietic

acid. 9. The antifouling coating conposition according to claim1, wherein
15 said binder resin (A contains at |east one selected fromthe group

consi sting

of ablorinate@’paraffin, rosins and hydrogenated rosins. 10. An

antifouling coat1ng film{ormed with the antifouling coating conposition

according to cl

havi ng t he

10

15

20

ml,. 2011, mari ne vesszl r an underwater structure
antlf‘0uI|Qg c§i1t| filmaccordi®d to claim10, -38

R3

(in the above general formula (5), R', R and R® are the same or different from one

another and represent a hydrocarbon residue having 1-20 carbon atoms).

7. The antifouling coating composition according to claim 4 or 6, wherein

said monobasic acid is monobasic cyclic organic acid.

8. The antifouling coating composition according to claim 4 or 6, wherein
said monobasic acid is at least one type selected from the group consisting of
rosins, hydrogenated rosins, disproportionated rosins, naphthenic acid, abietic acid,

dehydroabietic acid and hydrogenated abietic acid.
9. The antifouling coating composition according to claim 1, wherein
said binder resin (A) contains at least one selected from the group consisting of

chlorinated paraffin, rosins and hj/drogenated rosins.

10.  An antifouling coating film formed with the antifouling coating’

composition according to claim 1.

11. A marine vessel or an underwater structure having the antifouling coating

film according to claim 10.
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