-DESCRIPTION Title of Invention ANTI FOULI NG COATI NG COVPCSI TI ON,

ANTI FOULI NG COATI NG FI LM AND METHOD OF PREVENTI NG FOULI NG OF BASE
Technical Field [0001] The present invention relates to a two-pack
hydr ol yzabl e antifouling coating conposition that has a | ow

envi ronment al burden and m nimal effect on the human heal th, and that
can inpart an 10 excellent antifouling property to the base surfaces
of ships, underwater structures, fishing nets, fishing gear and the
like, as well as to an antifoulinqxggﬁib@qitj m enpl oyi ng t he
antifouling coating conposition, an 0 a frethod of preventing
fouling of basqgu. BeEkangead Art 15[ 0002] The surfaces of base
materials that are subjected to underwater conditions for |ong
periods, in shANTTROUEINGt e CGATINGUr €SOMBGSITION) et s NTRFOUEINIGKe,
are prone to attachnent of various types of aquatic creatures

i ncl udi ng ani MAICATIRGGIUEM asNoy MEFHO DS ERE VENTHING R EUERNGrOpl ant
life such as laver, as Well as bacteria. Proliferation of these 20
aquati c .zreat ubédlhn base surfaces can | ead to increased ship surface
roughness, and thus | ower speed and greater fuel consunption, while
al so potentialﬂ?dh%@BIFﬂﬂﬁ in danmage as anticorrosive coating filns
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power plants, and their prol atron, can create hindrances to the
pl unbi ng ci r cukghittaresOfishingC et fighit@l ear M he di@araghwaliths to an
devel opnment has been devoted to antifouling coatings designed to be
coat ed onto basntifutihgcestingfihn eveloyiadhhes hndfooling quating canpadiiioms .
[0003] Antifouling coating conpositions enploying hydrolyzable

pol yester resi asd &sa methosolpreverkhgdouliag obhessat i onal antifouling 10
coatings. Because polyester resins are produced by ‘esterification of
aci ds and al colickgrmindbAytir at i ng condensation, they are prone to
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docunent 2 discloses an antffouling coating 20 comprising a

hydrol yzabl e pelamesiifer suchsad Iokt 2asadelbysr igatdridlg Bopfdratird bf ahese

al cohol with an oxyacid such as lactic acid and a pol yval ent

car boxyR0c aci dquoatint ateatures on tagdrsaxfacey oapdeadPat antremded shignsmace

di scl oses a hydrol yzabl e polyester resin for an antifouling coating
that is conposeaughiicss, andsfthas lawep hpasdcarpb Eyeatar dfinek onpruinyitiog, avhils: al
salt of a 25hydroxycarhboxylic acid, and Patent docunent 4 disc|oses a
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suitability with ed b
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attention in the field of antifouling coatings has been focused in
recent years on reducing volatile organic conpound (VOC) contents of
coating materials, in addition to providing prolonged antifouling
perfoi mance (long-termantifouling properties) and reducing -
re-coating operations. 25[0008] However, Patent docunents 1-10 do not
sufficiently address the issue of reducing VOCs. Based on research by
the present inventors, it _has been found that conventi onal

pr overent | not A P GOReR Bkt Eeh bR AR A ISR P esk e
conventional aghschRubhIFGRALINGS, haRidH Gh JYBLEC Al ee 1 gN:5,ARd

require the use of large anounts © vent to produce a Vviscosity

suitable for cgriitigg Sfodl WedtidaY potlde a8 @ aviclR@r %f'g@drﬁs,taﬁatthei@n be
provi ded for practical " use have high VOC contents and therefore | ow

envi ronnent al  prolidadtionesan ddsataghindmeresrab ethel phuplshy esit@ilgiduonf
viscositg reducti on can reduce the anmount of organic solvents used in
t he coati ng matenling wateput Muvhsrea¢asch end ekeyelopment 1@s ibren dasatsd tthe
hydrol yzing rate_ in _seawater, and since the hydrolyzing rate cannot
be adj usted, t#elipBligs cedtmgamicsiznad tmbe peaipdonio base swpateste. proven
pol yl actic acid,, poly colic acid or the like is used as a pol yester
resin for an aﬂﬂ#ﬁEFUﬁ#%@aQ%ﬁF?ﬂﬁ?&the hydrol yzing rate is too high
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structure. |t hgdoheishadactdnleerhipidédctlien intifoulimeerfolieae®Bal ue
Wi thout inpairing the coating nmanageability. [ 0011] Thus, |ow VOC

and | ong-ter m aust i fleul rengilsr dakem aup r adethsf f pr2Gess anfi anshabplisanafi t
has not yet been possible to_realize an antifouling coating
exhi biting botﬁﬂmﬂpﬁmﬁﬁpwrﬁﬁhﬂﬂéﬂﬁﬁ& i nvention has been acconpli shed
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provi des a twopRpgienkygkably Zabing dRiinkatDi figcle SRt il QGRS ddaffg
(hereunder also referred to sinply as "antifouling coating
conposi20on”) canprisiagng hydiohebbleopplyesat dfebiat oboibal N8 acpohyest er
resin having a solid portion acid value of 50-200, a solid portion
hydr oxyl val uepolyhudrigaksher withan agacdmich a23@tic addand v polyvatent
greater than 500 m pa.s,.and 15 a secqond conponent which is a paste
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[ 0026] According to the invention, it is possible to provide a

| ow- VOC hi gh sol id-type hydrol yzabl e antifouling coating conposition
with 25satisfactory bal ance between the various aspects of
performance, that can formantifouling coating filnms with excellent
mechani cal strength and having mnimal environnental |oad and

m ni mal effects on the human health and a | ow VOC whil e al so

exhi biting satisfactory coating nmanageability and an excellent cluing
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al so possible il5 tof i L il j

excel l ent | ongggbea[r% n@éﬂ%’? %C%f@gdspgg%‘gﬁiﬁg’ﬁrgbggggdl ?n(}fl&p%r@%ﬁgﬁ?’caﬁd
strength. Furtheramgelymtcording to the invention it is possible to
provide a 10 nethod of preventing fouling of base materials, which
can prevent fo{id05g Alkobdeeentaiiociaénts §r fdadsseal aundetifoaligg coating
structures, ship outer platings, fishing nets, fishing gear base
materi al® and tompbgikien coorprismg onesnl with anasid Biliie of DEsHI; pt inetal-of
Drawi ngs 15[ 0027] Fi.g. 1 .is_a diagramshow ng the evaluation |evels
in a coating fFPhamilg sglifrding agent aod 7 wsuwbsis cicip cempongd twith 1 f or
t he exanpl es. De%@%iftion Enbodi nent s [90%8] Pr ef er,red. enbodj nent s
of the inventi 6APREY) SHU, bealerls Boquseenti & degleses. apapépdng coating
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referred to as 'yester res con conponeéen

i's a paste conpyiilshniivAbACoOSicdteranetal BRIRYS Skefer WRART With kh9cid

vol ati |l e organi c conpound content is no greater than 400 gfL based on
the total of t kelikidfs50-20inaadent amifouisec apsht CRapondstumdmghdiatlobde
conponents w Il now be explained, 5[0030] <Polyester resin (A)> The
aci d conponent anfanfibdwtowt mti-algat polyayterrbysdderesinnamupeitoxybtamed diyd
such as benzoic acid or p-t-butylbenzoic acid, an aromatic

di car boxyl i ¢ aéfdinguaharitionbing seeniato & pabibatylere pmephthalateawiplymer

pht hal i 10 acid or, naphthal enedi car boxyli ¢ acid,, a |.i phat.i.c
carboxyﬁﬁc aci §OSPERRs A ﬁ@ﬂggﬂa@“%eﬂéﬁpﬁ é@ﬂdﬂsﬁggﬁgﬁb aeiflg, as
succinjc acid, hymic acid or 1, 6-¢cyecl ohexanedi carhoxylic acid, .a
rivalent or - gPabtmeRgaSmionf PaRRh AR B heitias amir G
pyromel litic agjg.:. or owner rq.: l.e, | kyl
ester) or aci d%g%%l%g Plglghgj}?@t%gkﬁ&reegﬁﬁ %gb&lggaﬁﬁn{t?%oaga% gg%}%bgeci d
and a di basic [ ;Aar i ' Xy A i rat ed
ol phati o di car BT areEn RIS RARGEI BARERE A ol N RhaRAL X2
may be used i n deRiddesakh OfatifiliNG| eotingr canfRisRlg PO WRRSIyEaE! dsifmay
al so be used alone, or in cénbiﬁgtionggof F&g oﬁgnnre, 2%?%031]

Al cohol 28 onponegolishihgrregial (yesteylic esinol flyesied sdin)ptimroenexileyaal |
propyl ene gl ycol, 1,2-§rppanediol, 1, 3- propanedi ol-, 1, 3-

but anedi ol , neogeppsipygithione., 1, 5- pent anedi ol , 16-

hexanedi ol , 3- net hyl pent anedi ol , &et hyl enegl ycol , 1, 4-

cycl ohexanedi métifatian Liss- net hyl - 1, 5- peri tanediol , 2-nethyl -1, 3-
25propanediol,§i2-di thyl-1, 3- propanedi 01, 2-butyl-2-ethyl-1,3-
propanedi ol , hyd HEAGUEL sphenol A, et hyl ene oxi de addition
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tr|nethy%olprog%mﬁcmg%yﬁﬁﬁbﬂlqgﬂkﬁggtaerythrltoI. These al cohol

conponents may be uSed ‘alone or 1n conbinations of two or nore.
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[ 0035] The wei ght - average nol ecul ar wei ght of polyester resin (A is
no greater than 5,000, preferably no greater than 4,000 and nore 5
preferably no greater than 3,000. If the wei ght-average nol ecul ar

wei ght exceeds 5000, the resin viscosity will be high and the final
coating material viscosity excessively increased, tending to increase
the VOC content as dilution with solvent will be neeessary to obtain
a coatable viscosity. If it is less than 500 the | ow nol ecul ar-wei ght

ill 10l ead t ' | (¢ Ki dryi f th ti fil
and thor of or o T REVACONTE VG SD828H ccul o wei ot 15 pref erabl y 500
ter. [O T Welals [ f
Cesin (A 1 s L he A D E e o AR

chr omat ographyp(siRGHcamgrcahcgliags®n usi ng a standard pol ystyrene
calibration curve. |1SThe GPC conditions for nolecul ar wei ght

neasur ement  ar Paantt aldcanent <GPClgnndid | Uhegartilieg Rat€R00Apphddtibachi ,
Ltd. Columm: Cel packs G.-420, G.-430 and G.-440 by Hitachi® Chem cal
Co., Ltdy 20El DeblicationtHEhydr 65388% [ 0037] The solid portion acid

val ue of polyester resin (A) is 50-200, preferably 80-150 and nore
pref erabl y 90- [Patent| fdackhmesb| S papaniesn glclieuammede Fatente s&ppliratioso,
reaction with zinc oxide wll _be i@%arded and the drying property

wi Il be inferiBrblicationdiEkNpi 9-d32&%s 200, reaction 25with Zinc oxi de
wi || cause the ating materi o have hj gh viscosity duri m Xi ng
and tendi ng toﬂﬁggﬁlt CHHﬁﬁé-gi-éﬁwﬂv$%cgﬁgﬁynﬁw rgégéﬁ -Aﬂ&g?gppd
portion acid vgl f t I esin of this enbodi nent may be
nmeasur ed by tif?%ﬁ#%ﬁ?“&@?%@gp§ﬁ2§§§Qﬂﬁ hydr oxi de (KCH). [0038] The
solid ppgtion XY, e ' A)pl+S.NO :

t han 100, prefg%g%ﬁytkgﬁgkggtgl ?ﬁ%ﬁg§%,t?%§§h§F§fé¢%§Wy éﬁ%%ﬁggé er
than 20 and nophLéSicandblaoon4gregter than 10. If the solid portion
hydr oxyl val ue exceeds 100, the conpatibility between the rosin and
petrol eum resi fPatgad dodiniche Spallammendt Eegbmricd]l Macutedipsitbating t he
out er appearance of the coating filminpaired, while the water -
resi stance of Phelicabimni SIGOMb.MAL28748] so be inferior. 10[0039] To
obtain a solid portion acid value for polyester resin (A within the
range specifieﬂgﬁ@ﬁVe¢KEHEM© 9&y3m¢maﬁpllédxﬁnﬁﬁﬂhd&ﬂ@ﬂ i Apploedionng
an acid. at the_ends usi di basic acid, or a nethod of nodification
with a b%lybaspéﬁﬁgm@ﬁﬂ&hﬁh&%ﬁ@ﬁgﬁ%alIy, a dibasic acid and a

di val ent al coh e use tain a.polyeste ith acid.ends, 15
or 'synt hei o of R ARHItERG: 1o boiyaatte; WaRrHgRneh: Py Syoliciion

i ntroduction o : FRr.ac h as trinmellitic anhydride). A
nmet hod of intr%8@%&%g%§%§gﬁ9b§§?§é§%fd at the start of synthesis may
al so be e”ploySanHHEyBPﬁﬁQﬁﬁ% ion by addition after polyester

synt hesis all ows easi‘er control of the reaction with |ess gelling and
viscosity 20 i fGeRRRE] PASIBm @ pol ybasic acid such as trinellitic
anhydri de nmay be 1 ntroduced al one, but the viscosity will tend to

i ncr eas20 due t f0A7dheidentalinl iinatlight of eavibenvéntglr oppBleRRRd bdrdthgr
pol arity. Polybasic acids and, nonocarboxylic or dicarboxyfic aci ds
and the |ike aetentineinptheffeldiof pntifedingrcoatings hast bem fo2B§@040jectmxt
order to limt the solid portion hydroxyl value of polyester resin
(A) to no grealesrsonaadugng volailcogesistcomppubd (FSscrdnbands of cadtiag
start of synthesis, or,itiﬂay be nodified by reactjon. of a '
monocar boxyl i c TGl nnaddiaom Jei sgyiding: B idowling perfprpaice
[0041] Low nol ecul ari zatjon..of the polyester for viscosity r.eduction
W Tl Tend toi ROREAGHT AHUCHYRE BIGHerBRIHEE FiscPt - EnE CRbeb o8
5nonoc oxyl i j a ' ' iUt anegus| y.,used
For reatti on v iR SR oo RRCER AR, § 1800 B SRIAP SRRV ie.

[0042] Exanpl eg fE oPraRRE POICLE ML PN Habilch ¥ th2prdlds: SOLXEAL &




5will tend to be poor [0049] Paste (B) used for this enbodi nment

conprises, as an essential conmponent, ‘cuprous oxide which -serves as
an antifouling agent. Cuprous oxide exhibits stable antifouling

performance, fromthe viewpoint of its antifouling property against a.
wi de range of organisns, 10and it exhibits its antifouling property
in antifouling coating filnms in a variety of sea regions. [0050] In
the .antifouling coating conp05|t|on of this enbodinent, t he cuprous

mor e pr ef er ab 9%3%%3035 S T ﬁﬁﬁﬁ%ﬁﬂ% -

15by wei ght of t
y weig g&gfgste a?éu[ﬁt?ddrbﬁ ét?éméft?ﬂﬂoﬁ?ﬁ%lﬁﬁﬂga Rekn

derivative> Th ng coati ng conposition

may further’ comm%%mmauﬁ aldeMeacdxﬁéhﬂoxﬂkﬁrAn\zi%mMﬁéRc&Qﬁig@%ave

i ncl ude gumrosin 0 wood rosin and tall oil rosin 0Si N
derivatives i nhighdeohydlegediglitedndesqwise thealsgrofriipe dniaginst solvent
mal ei ni zed rosins, al dehyde-nodified rosins, rosin netal salts and
rosi n anf nes. %plqd@scnﬂmﬂsw suitsblddbi veatings Usetequantlye the siatigize
type or a.mxture of two or_nore types. The rosin and/or_rosin
derivative maynséermdydnt con be Pﬁéﬁd o practicalus have higle Qo nemtentand
second conponent be, added I epar ] ture of the
first comonen@%ﬁ@l‘gﬁ%ﬁ%@ﬁﬁﬁgﬂ@ﬁﬂd %1?4{@1?&%5 i ﬁ9$1§g>i%‘f’€‘¥ B”r‘%‘iﬂ@m
added to the sec onent .. The co tent of the,rqgsin and/or

ros:c n d§|” vat i P@ﬁegmﬁf’r le}']a“ﬁ?i} 0l uc 60 Fariedues b\%a?mun r gEane
by “wel ght wi ¢ hoPERaC R, B o, EPeuE R 4IRS, el Sty S
resin (4§ sol Ulﬂc?éhsesp‘tﬂﬁé ﬁzﬁléﬁfﬁﬂg Qafe iﬂaécta%@lc V\E{L@ '%ﬁnctehlﬁe% 19%1618

mat eri al viscosity wl ncrease, at- greater
parts by wei ghgatk eRBhdt B Edj04ted Hﬂaﬂbﬂ%’c&ﬁi axﬁ:ff@ﬁﬁﬁg F)Rﬁ)@ﬁ%% hm@axred
cracking, will tend to occur 0053 OAD) ‘Anti fouling agent> The

antifouling coéﬁhmg;]:uﬂgmnns iatido olg’gl}tcbhs acitrdhetite iomedfagrat fidyester
conprise an antifouling agent Pot her than cuprous oxide, hereunder

al so referred tommbr anittoulmngepatgpenthe(Fit)lyzingtiafeds tocnlylghgmdnt sD)

may be an organic or inorganic antifouling agent, which include netal
15 pyrit h| ones tyueleraditiy %p&n@wammmmfmh@m@pm torilomgperiods. 4, 5-

e hdatnt ot TOHT T a&%ﬁ[&swrgrm@@aw sbrdimnt of i

oot o ey St B S

302 ?' EB![ ;)Ir :m pan] 6&&&&“!341t 1§ '0958 cbﬂm@er%&% }ﬁfdrglxg?tglg % mat 513% (D)

is preferably added tged nﬁ)tsﬁ}l@ﬂdtﬂ@mgﬁe%d&%‘r’% éz{h ]f]{Hr],lg dgent

antifouling coating conmposition of this enbodi nment ant

(D is preferalphithegestel thefesaimasa inatJeat d80mnatt 50 laﬁomlegmu@ﬂﬂ
nore preferably 100- 500’ parts by weight, with respect to 25100 parts

by wei g0 of t havingl ggaieraciesisiduedt da sitle chain] @ISSind HePfof Heds
addi tives> The antifouling coating conposition of: this enbodinient
may conprise amnof dasn snmetadérossimked| gotobutef r din is htherpfonep exwernelsyt i ng
of plastici zers@qé -extender, pi.gnents (e2), pigment dispersants
(e3), color pi §idisal 16 logy  thentfOEuNAlUGg Vet Srpeyngsrlie coating
antl settling a entsbg@a) (hereunder referred to collectively as
"additive (E)' )"9 rtive (B) may be added to either or both the

o epr o8 o o] TSI ARl Uy on
e 1208 o vor SFREPHERED f TS RREIRG, 00

oxi de), pi grrentccggh%@ﬂﬁgﬂﬁ% Hog@) . color pignents (e4), anti-running



20 chlorinated paraffins, petroleumresins and ketone resins. These
pl asticizers may be used either alone or in conbinations of two or
nore. [0058] The plasticizers (el) are preferably added at 0.1-300
parts by weight, nore preferably 0.1-200 parts by wei ght and nost
preferably 0.1-150 parts by weight, with respect to 100 parts by
wei ght of the 25pol yester resin (A) solution. [0059] (e2)

Ext ender pi gnent s Ext ender pignments (e2) (other than zinc oxide)
include talc, @t ' } - PO [ f . '
carbonat e kao00R Rt dEfkes dhfin hAS Tl doEpd3ilo BLLER BF 4R

anti-settling ﬁ%%?ﬁ&t%%??%l%?ﬁ% PR prioPard] A BUEH;BYAS ?6(;3 ide an

magnesi um car bonat e, onat e  and barium sul fate at are

al so used as dgitifsheig BEatAEEAdEpoANBN ehathillohysehibReals B BERBhRved

sel ected fromthe group consisting a talc, silica, mca, clay,

cal ci um car bonfat éhotkdotvi OO amidulonguefat sntodlipnt ask than dagl fdspam ar e

preferred. Extender pignents are pignents with a low 10.-refractive

i ndex tHat whemiknelime doatinghfibn vt exedlent sivehanical ttreagiipasem!l and do
not hide coated surfaces, and an_extender pigment (e2) is preferably

added to the aftiagndifpuling coziingmdilepmbdaned owsing thei sntdewoel meatng r om

t he viewpoint of inproving the coatin ropertjes,_.includipg crack
resi stance. 15fUBBYHIH a@&ﬁéﬂ%{b? S%BF%’I‘? “—Ylgg‘)‘hm@ Frhesemaiiriiladded in

an amount of 0,1-500 ts, by wei ght and nore preferably 50-300
parts. by wei gﬂ‘gl}l?\?}lttﬁﬁrégké%t to 100 parts by weight of the

pol yester resi KL on Pj i she

pi gnent di sper@’é’g@hf%&&t‘%é?”ﬁ%@?%é‘%ﬁ%é dccg%\%&n Igl'l(’)ari%f @gg{r%%ﬁgés

or gani nd i nQf s C o Mo RBLA I Gor P4 t -Gl :sant s
Tncl uderal i phagiodes 2t aﬁéa%?%é*??‘?%@? d@%%ﬁ\l&?%% B@hé{’)%ﬁﬁﬁ
Corp., and D SPsBRYider fl2o BafeM¥KtEhionpIfhs "antifol: R0 2bathadd ion"

di spersant (e3) is pref e(r)abley ad(dpg%ﬁ?-g gna%ngug?@ofagqg)}%msgéo%%rts
by wei ght and emngrigingfaefimblcpnipoiitnibthapadhizisya welyghicr redit thavagpect
to 100 parts by. weight of the polyester resin (A) solution. [0063]
(e4) Col or pi gsmnt porfen @oldovalpe 9fie8200( e4plid werteombydrbeylusda: of no
conventional |y known orlgani c. and i norgani c_pignents. ani c pignents

O
i ncl ude car bongwatsr dhan Tt 135°C giEcosikt nbine gyeatar tharpbQlbmbas, ahd
i ke. Eﬁarrpl es of inorganic piﬁ nts include red iron ingid , baryta
powder , itani%ﬁ?qmatcé BV IUSH 15 7 BASIS CORPIISIAg Z10¢ 9166 BBH CHBTO ent s
such as dyes nay..al sq be added., The antifoulin g C osi tion
of “Uhis enboct TP Berd 267\ isHEaraas cunbof SAk SRR BORp  he
10vi ewpoi nt of di.scr.eti rysad] h I t f
anti fouling cof |?1eg tﬁ% %ﬁ@b% %ﬁ ggnmﬂl{sﬁ%t%o(ﬁfpgfséi ?:E%n&%gﬂf Qﬁd
col or pi gnment di a (1~ Iy il
parts by wei gh%éacg’)r%dcr%}o gﬁ%‘?{ef ?rﬁaébt?f}ﬂo%‘iﬁ’é‘@%&ﬁﬁ?%%ﬁgﬂg ,levfué?g"
respect to 100apagitEolinpeddibibe Obf t Hetypel viest &y nmaBdin: (Mo Selildnen,
15[ 0065] (e5) Anti-nming agents (al so known as "anti -saggi ng
agent s"30 Ant i - immsdiatelpgeot ®© ¢eabingi ncl ude am de waxes, hydrogenat ed
castor oil waxes and polyandde waxes and m xtures of both, and
synt hetic fi ne[(I14] dhepotideulingvcediingotyrapdddomat dbe imgntigmtihattive-fi ne
silica powder 20 _being_preferred, Commercial products include
DI SP. ARLON A63p2ackoxuiifiplivgs upertinech sampasislon |t wsedanby ASAKins 0Fthpy

h Gl Chemcals Ca., .. Th i fouli i it] f
thi's embodi monE BRI TE AR RS, A FRIOIA GRAIRAG M B O pEEe R
duri ng. 25coat i REPELUOLREL AR SR iy capuniopt ab Oy ByRBFcat

dded i ' - i
added 1250 armil, 2kl e A IPES RO GEARLY
pol yester resi fhdfilya@hitehifontRREH af@e AR bl t ThiGRAUBR R ally



produced by stirring and mxing the first conponent and second 15
conponent that have been previously prepared. The stirring and m xi ng
may be acconplished using a known m xer/stirrer such as a hi gh-speed
Di sper m xer, sand grinding mll, basket mlIl, ball mll, triple
roll, Ross m xer, planetary m xer, universal Shinagawa m xer or the
i ke. 20[0072] [Antifouling coating film and nethod of preventing
fouling of base materials] The antifouling coating filmof this
enbodi nent is @

i, ned i.ng. ant i f j.n t] i,tion
of 't he embod: rERLCHAEE VG S Th OG- e R BReGERER g
fouling of bas ri a2 I, 145, 0€ i ! _
anti fouling cog?’{%%%c}g@p@gﬁigﬁﬁgﬁlﬁg Ea(?dgglgrrent OSEE@{ h%{r’r@gd% rlr%nrrgt IS
coated onto Ortérﬂprcﬁgﬂik‘?% o HrthdnPasR Wil ré‘ﬁbﬁi’# aCYfaBfided
forman antifouling coating ][§I| m T0073] Therggpare orbggrti cul ar :
restrictions Ohy(ﬁzbi%fsiﬁ‘ﬁemmiﬁl.i al that is the target of the method of
preventing fouling, but it is preferably an 5 underwater structure,
ship, fi%shing [Hil5¢rAdcoshinpdgogene dspech oFotheexamplien it He possibloubi ng
coating conposition may be g%)l ied once or several tines by a common
met hod ont o t heul§igiemsly dovfer Ghelwissasiey of tthe aesin diseluion radugstucasiting

drains in thermal power or nuc]ear power plants, s]udge | .
di f f usi on- bl oclIHFIA | IFROSHHr aiFafq éﬁﬁglzéceeﬁﬁat&&/matq@lljé‘ﬁglmé’&oﬂn@i%r ks

s AL T e
S0 e RTR i GRaaf0 Bg  TpPSe”
L SoR o0 ST LSt M i S SRR ol

conponents for apd Bymgwm%%ss@ﬁm %Eﬁﬁ!pﬁhéﬂt@gis%ﬁﬁbl@%hd@%@ﬁ&g
resistance with suitable Tlexibility even"when thickly coated. [0074]
That is, an anindredsbitigreasddity) anflith ﬁmn?hmithegxckmmbngsmc@mgng
the antifouling coating conposition of this enbodi nent on the 20
surface of a nilldedryingi ptoperyhidoates] ddoel dtenpthantddting] ipoapeptyoperdt | es
that allow I ong—ter m and continuous prevention of adhesion of aquatic
creatures suchbhsdrodyrabileyt (el podishiagl eopeyiveand! avéfonlisgr puipsrty).
oysters_and Bu&w}lﬁa, neritipa.,6 Satisfactory adhes'gln .occurs especially
for matb¥ial sdbpbisedd ouling seatmg w@mh@hpfo capdentinn alioves thee
FRP, steel, wood.pr ..25al um nu | I oy.ln. addition, coating,the

ant | foul i ng codbHIBERERFEY op b5 AR B GRIEIREST mSTOAS S Pace
of an under wat t 1 n.pr nt .adhesi f A rgani sms
and mai ntain tﬁ‘éﬂl}eﬁn@?ﬁ?@ﬁ% ﬁfﬁngagfyﬁgé ﬁfgs $ §§rs(?%l?o o%%‘é‘i&%@% %l,g
whi |l e coati ng fi.shi pr st J of . t

'shi ng net el | AL, BRABRbA DT GNEH RS JURhia o Mol

5[ 0075] The antidsamhiting, coating conposition of this enbodi ment may be
coated directly onto a"fishing net, or it may be coated onto the

sur face20f a soplErThndeidhmaeeragt micleunler weide dfade jodyaternatiarinal
has al ready been coated with a rust-preventive agent or primer.
Furthernore, thee antifobhiingiogtiopavimpstimmpoSithd tnvenfion s predetuddy ment
may be applied as 10 an overcoat for repair on the =face of a ship,
especi al |y a FRPeadsithan §,008 as mredeurdtbyrged pemosativa dinemalogsphyr eady

been coated w conventional antifouling cogting or that has
al ready been ci&Q@d e ringrora CPRGPE Hy T a890RE oMM iopreakiabldi ng

i ckness. of 1 NG S PRGN G BB VRS 8o 1P Ao PRGH e Siaffer

on the rface i underwater structure or the like, and it
may be g out 3@8%%‘%%5%p| ication, for exanple. [0076] The

antifouling cogphng fid AuBbulidy SoRIPHENitioR BE M 'Eetfort frFEHBRA



(a-3)) In a2 L four-necked flask there were added 225 0 parts of

i sophthalic acid, 366.0 parts of sebacic acid, 205.0 parts of
neopentyl glycol.,, 131.0 parts of ethylene glycol and 86.0 parts of
benzoic acid, and reaction 15 (esterification reaction) was
conducted at 220C for 6 hours in the presence of nitrogen gas. The
wat er generated during the reaction was renoved by reflux de-watering
and, neasuring the acid value by KO1-1 titration and the hydroxyl

I by th | af i th t iy ded wh th
ol id portion GEi: PhpRls iRl A AR ERAOE P S DO on
hyd I I - SRT: is i 1
1%8?8%&?2 gs[q}\}glg Eﬁgo%aﬁql%eﬁﬁ%g%gnﬁygﬁ}%mg adﬁ%&%ci%r%%%n@&ture
was war ned for 2 Rpussprideidid @FniIRACAdAR (MRS BaAdUSTRY oxRY the '

reacti on was suspended”when-the solid portion acid val ue reached 90

and the solid jgoR0} Ahehieifaninly coatitig compokieidn 6 thebhehiesn sildfurtier
dilution was perfornmed wi th nethyl 1sobutyl ketone to obtain

pol yest € r esi preferhblyi oomprsd) ahdedshgre hget ofigpladisiztuesedécted fagn  an
acid value of 63 (90 in terns of solid portion), a hydroxyl value of
42 (60 in ter nemong shiorisajsdmaradiins, netnelswosdsing o kddne wpass and a
wei ght average, ol ecul ar wei ght of  2,060. =~ 10082] (Produgtion
Exanpl es 4 to (0025} decarBauere SOREE CarpPEioR ®steqtivanidon still yet

(a-4)-(a-7)) Pplyester _.resin solutions (g-4) to. (a-7) re,obt ai ned
B e came riile deref R eo B ek etontor Rkt G ikhg: ARt he
t ypes and annun%; ff starting materials to those shown in Table 2.

[ 0083] 10(Cbnpg¥ #{ve Production Exanples 1 to 4) The anounts of

starti ngy mat er d dugcti i | 3t
conpar a?(l) ve prL t‘]%.] :r{glﬁ’ gégfr?p eg gg%ilﬁg&n%lﬁonﬂ?g’bﬁ)g gfe %g}éngglrlrpglrsgti ve
Producti on Exa ﬁ@b%;ﬂﬁgﬁgmgﬁ%ﬂ@h@ﬁhﬁﬁﬂﬁﬁmﬁarried out by the sane

n Exa

steps as Productio e 3, "and KOHtitration 15 confirned a
solid portion F23} Videuentifoulidggtestig dofdvsRionafdfethewhihedition also
trinellitic anhydride was reacted therewith to obtain resin solution
(a-8) or (a-9) preffamblyonmapritel wecRrgdgoenion Exanpl e 3, synthesis was
carried out by the same steps as Production Exanple 3, and KOH
titrati-on conf[G0%d The 2ovensiondfiptheri providsisd anapiifonfing ocoating efilmhi ch

trinmellitic anhydride was reacted therew,t nd_the sgolid porti.on
aci d val¥e wasobigjnggt &y tworing taotwsmcﬁ%&«ﬁm&ﬁmtw ogling ogoatipgr

Co ti Product . le 4 hesi ied out by th
ane st eps as BPBUBEEPAT BEARYEIoR RS $5VEa | on conf 1 1ed
was reacted 1Oy ETieaierhan it ARG pAVIAR, b bERed B S-Sk o°

was reacted th on aci al'ue was adaj us

to 210 to  obl ghflidsest £1a0! dHhlAR), (Ricldh 2 A I@%ﬂxﬁ%@}e%ﬁﬁhlﬁa sin

properties> Th ow ng eval uafion was conduct yester resin

solutions (a- ¢ating &@ngg?mtz%n (@bﬂ@é meentich B deldeibe@nbbraiPédsedofe 7

and resin solutions ( a-11) obtained in Conparative _
Product 20n Exappl enprepidted riesolld $ase emateanh dod fiadl earell te rm( Bh GPC
Measur enent was conducted under the follow ng conditions. 10(GPC
measuri ng condahfifomdihg Apptimafils: L- 6200 by Hitachi, Ltd. Colum; Ge
packs G.-420, G.-430 and G3.-440 by Hitachi Chem cal Co., Ltd. Eluent:
TI T 15FI ow r at édvandagriomsildigcty o mfignr esi due (wei ght NV) After

i ghi t 1 in, [ uti into a.flat-hott di sh i f
115N O L ) A Eeiusoh Yot s el S o VR
125C f 1 nh ft whi ch i ght . th id i
FSARMRRET A A L NN R R
erm 1281110, RSB, oL AR SEL N ot SR IUBLRENLE g
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5 appearance was exam ned after 24 hours. In Tables 1 to 3, "A"
represents conpatibility and "B" represents no conpatibility
(separation). [0085] [Table 1] Prod. Ex, 1 Prod, Ric. 2 Pal ester
resin A solution a-1 a-2 Mononer conposition (parts) Eth lent :1 col
89 79 Nee'l:col 232.2 235 Trinmeth lol Ire pane - Stele acid 427.1
452 Phtbalic acid. - | so,lIthalic acid MEM MEM 352-9 Tare hthalic
acid Benzoic acid =In Trinellilic-anh dude - Non-volatile

content V 70.3,49 'h%ving minimal environmental load and minimal effects on the
human health and a low VOC while also exhibiting satisfactory coating
manageability and an excellent arying property and long-term
antifouling properties (polishing degree and stationary antifouling
5 property).
According to the invention it is also possible to provide an antifouling
cogting film with an excellent longterm antifouling property and
excellent mechanical strength. |
Furthermore, according to the invention it is possible to provide a
10 method of preventing fouling of base materials, which can prevent
fouling of base material surfaces of underwater structures, ship outer
platings, fishing nets, fishing gear base materials and the like, for
prolonged periods.
Brief Deseription of Drawings
15 [0027] Fig. 1 is a diagram showing the evaluation levels in a céating
film drying property test (wood block pressing test) for the examples,
Descripﬁun of Emhodiments
[0028] Preferred embodimeﬁts of the invention will now be described
in detail.
20 [0029]
' [Antifouling coating composition]
The two-pack hydrolyzable antifonling coating composition of this
. embodiment comprises a first component that confains a palyester resin
having a solid portion acid value of 50-200, a solid portion hydroxyl
25 value of no greater than 100 and a 25°C viscosity of no greater than 500

mPa-s (hereunder also referred to as "polyester resin (A)"), and a second



Resin properties ViscosinPa-s 320 360 Solid:-'onion acid val ue

m 0111: 100 110 Solid "rtion 11 drol value mM OW 30 10
Nunber-avera: c¢ nolecular via: t 860 920 Wei: t-avera:e nol ecul ar
wei: tlw 1200 2200 Conpatibility Rosin A  Angelic hydrocarbon

TI MONE 1500 A Ketone resin AROPALA8B1 A [0086] [Table 2] poia R
| 1lit SIS 21,1 Sot Zzl 16'DEl VZL Ob 001 :

component which, is a paste comprising zine oxide and cuprous oxide,
wherein the volatile organic compound content is no greater than 400
g/LL based on the total of t}ie first component and .second component.
Each of the componenis will now be explained,
5 [0030]

<Polyester resin (A)>

The acid compoﬁent of polyeétcr resin (A) may be a monocarboxylic
acid such as benzoic acid or p-t-butylbenzoic acid, an aromatic
dicarboxylic acid such as terephthalic acid, isophthalic acid, phthalic

10 acid or naphthalenedicarboxylic acid, an aliphatic carboxylic acid éuch
as adipic acid, sebacic acid, azelaic acid, succinic acid, hymic acid or
1,6-cyclohexanedicarboxylic acid, a trivalent or greater polybasic acid
such as trimellitic acid or pyromellitic acid, or a lower atkyl ester (for
example, a C1-C4 alkyl ester) or acid anhydride of the foregoing. A

15 monocarboxylic acid an& a dibasic acid such as an aromatic
dicarboxylic acid or saturafed aliphatic dicarboxylic acid may each be
used alone, or two or more may be nged in combination. Trivalent or
greater polybasic acids may also be used alone, or in combinations of
WO Or more,

20 [0031] Alcohol components for polyester resin (A) include ethylene
glycol, propylene glycol, 1,2-propanediol, 1,3-propanediol, 1,3-
butanediol, 1,4-butanediol, neopentyl plycol, 1,5-pentanediol, 1,6~
hexanediol,  3-methylpentanediol,  diethylene  glyeol, 1,4-
cyclohexanedimethanol, 3-methyl-1,5-pentanediol, 2-methyl-1, 3-

25 propanediol, 2,2-diethyl-1,3-propanediol, 2-butyl-2-ethyl-1,3-
propanediol, hydrogenated bisphenol A, ethylene oxi‘de addition |

10
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products or propylene oxide addition products of bisphenol A and
divalent or greater polyhydric alcohols such as trimethylolethane,
timethylolpropane, glycerin and pemtaerythritol.  These  alcohol
components may be used alone or in combinations of two or more.
5 Also, hydroxy acids such as dimethylolpropionic acid may be used
together with the aforementioned carboxylic acids and alcohols.
[0032] From the viewpoint of viscosity of the antifouling coating
composition of this embodiment, and reactivity with zinc oxide, the
content of structural units derived from the acid component in polyester
10 resin (A) (100 wt%) is preferably 5-95 wt%, more preferably 10-90
wi% and most preferably 20-80 wi%. The content of structural units
derived from the alcohol component is preferably 5-95 wi%, more
preferably 10-90 wt% and most preferably 20-80 wt%,
[0033] As the method for producing polyester resin (A), first the acid
15 compoﬁent and alcohol component are combined, and esterification
reaction or tansesterification reaction is conducted by a known
production process such as a meliing process or a solvent process with
toluene or xylene (reflux process) to pi‘epare a saturated polyester resin.
Bor preparation of a polyester resin, polycondensation reaction may be
20 conducted at 200-300°C under reduced pressure without a catalyst, or if |
necessary under reduced presswre in the presence of a catalyst such as
antimony trioxide, germaninm oxide or N-butyl titanate, to obtain a
polyester resin.
[0034] The 25°C viscosity of polyester resin (A) is no greater than 500
25 mPa-s, preferably 100-500 mPa-s and more preferably 200-400 mPa-s.
If the viscosity exceeds 560 mPa-s, it will be difficult to prepare an

11
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>0l yester resin (A) solution |103.C18 atzaplIing |eol CV Il duadoam

Tri met hyl ol propane Schack acid Filth/ |k add rsophthalio acid Pim

ol 1si 110919.1.. plou oFozuog Trinellitic anhydride &AO 4.12all 0L

di pt 'OA-LION (s.lictor) fdisoosris. Pinorzull ;um, pPr tlylPod PIIo0S
Solid portion hydroxyl value (ngKO -1ig) 41010.10. 1E713010W
Q"”NZ_'NqTan]tilf%

%ﬁngA' coating composition that is coatable while having a Velatile
organic compound (VOC) content of 400 g/L or lower.
[063 5] The ﬁeight—évarage molecular weigi}t of polyester resin (A) is
no greater than 5,000, preferably no preater than 4,000 and more
5 preferably no greater than 3,000. If the weight-average molecular
weight exceeds 5000, the resin viscosity will be high and the final
coating material viscosity excessively increased, tending to increase the
VOC content as dilution with solvent will be necessary to obtain a
coatable viscosity. If it is less than 500 the low-molecular-weight will
10 lead to residual sticking after drying of the coating film, and therefore
the weight-average molecular weight is preferably 500 or ‘greafer.
[0036] The weight-average molecular weight of polyester resin (A) is
the value obtained by measurement by gel permeation chromatography
(GPC) and calculation using a standard polystyrene calibration curve.
15 The GPC conditions for molecular wéight measiwement are as follows.
<GPC conditions>
Pump: L-6200 by Hitachi, Ltd.
Colummn: Gel packs GL-420, GL-430 and GL-440 by Hitachi Chemical
Co., Ltd. |
20 Bluent: tetrabydrofuran
[0037] The solid portion acid value of polyester resin (A) is 50-200,
preferably 80-150 and more preferably 90-110. If the solid portion
acid value is less than 50, reaction with zine oxide will be retarded and
the drying property will be inferior, while if it exceeds 200, reaction
25 with zine oxide will cause the coaﬁng material to have high viscosity

during mixing and tending to result in day-by-day viscosity increase.

12
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The solid portion acid value of the polyester resin of this embodiment
may be measured by titration using potassium hydroxide (KOH).
[0038] The solid portioﬁ hydroxyl value of polyester resin (A) is no
greater than 100, preferably no greater than 50, more preferably no
5 greater than 20 and most preferably no greater than 10. If the solid
portioﬁ hydroxyl value exceeds 100, the compatibility between the rosin
and petroleum resin used for the éoating material will be reduced and
the outer appearance of the coating film impaired, while the water
resistance of the coating film will also be inferior.
10 [0039] To obtain a solid portion acid value for polyester resin (A)
within t.he: range specified above, there may be applied a method of
- introducing an acid at the ends using a dibasic acid, or a method of
modification with a polybasic acid. More specifically, a dibasic acid
and a divalent alcohol may be vsed to obtain a polyester with acid ends,
15 or synthesis of the main chain polyester may be followed by
infroduction of a polybasic acid {such as trimellitic anhydride). A
method of introducing a polybasic acid lat the start of synthesis may also
be employed, but introduction by addition after polyester synthesis
allows easier control of the reaction with less gelling and viscosity
20 increase. Also, a polybasic acid such as trimellitic anhydride may be -
introduced alone, but the viscosity will tend to increase due to greater
localization of carboxyl groups and higher polarity. Polybasic acids
and, monocarboxylic or dicarboxylic acids and the like are more
preferably used in combination.
25 [0040] In order to limit the solid portion hydroxy! value of polyester

resin (A) to no greater than 100, the content may be prescribed at the

13
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start of synthesis, or it may be modified by reaction of a
monocarboxylic acid with the hydroxyl groups at the final stage.
[0041] Low molecularization of the polyester for viscosity reduction
will tend to incresse the hydroxyl groups, and in such cases a
5 - monocarboxylic acid such as benzoic acid may be simultaneously used
for reaction. with the hydroxyl groups, to adjust the hydroxyl value.
[0042] Examples of organic solvents for dilution include solvents such
as aromatic hydrocarbons, aliphatic hydrocarbons, esters, ketones and
the like, as well as alcohols. Specific examples include aromat.ic‘
10 hydrocarbons such as toluene and xylene, aliphatic hydrocarbons such
as hexane, esters such as ethyl acetate and butyl acetate, ketones such as
methyl ethyl ketone and methyl isobutyl ketone, and alcohols such as
methanol, butanol and isobutanol. These organic solvents may be used
alone or m combinations of two or more. Because of the high acid
15 value of the polyester resin it is prefeffed to use a polar solvent such as
an ester, kétone or alcohol instead of an aromatic solvent, in order to
lower the VOC content by lower viscosity, but the viscosity of the resin
is sometimes lowered by alcoholysis, due fo the alcohol. Ester and
ketone-based solvents are preferred.
20 [0043]
<Second component>
The second component of this embodiment is a paste comprising zinc
oxide and cuprous oxide as essential -components (hereunder also
veferred to as "paste (B)"). -
25 [0044] The zinc oxide in paste (B) is an active pigment, and the zinc

oxide functions as a curing agent by reaction with the carboxyl groups

14



Neoperdyl glycol Trimerhyl ol propane ppt opssas prs Pimoilutllltdosl
Terephthalic acid Plog 01619V  Benzoic acid Trinellitic anhydride
Non- Yol at he content (% Viscosity (nPlys) Solid portion acid Yoko
KOH, WIIOvur) -zOP3A | ANLI PAI tucluod P110S Nunber-average wei ght
...(MM vo nEtan rapacious ation-lopm U Sea (oost anpi mb)
noanoonet g ol | otionr Ket one rosin (LAROPAL AEl)
CL..OO-. iThEtgO0OOOa a2. .9 a Resin properties Aguundusio

[ 0088] <Modi fi i ' tifouling coating conposition> (Exanple 1)
The second corr;g)gﬁ%i%?s'tg%m?ﬁ]ema?hti fouling coating conposition was

Smodified in t t(wszl}iéa\eﬁ&% ﬁ_rpolﬁ%'sfe?tmiiﬁ (Aﬁgﬁ?%iﬁﬁ%ﬁ@tc%&%ﬁ

parts),. PGM (2.5 parts), methyl i‘sobutyl et'o 1 par

'11)0 (1.3 parimelal k4] dofsTinbedadthihuanios heaimilat edomar 2T i-0(E)
parts) were mxed in a 1000 nil plastic container and agitated with a
pai nt shaker. t defrieh fains s OO0 grovkONexhe rd#sitioe RGtaindd byatehsgval zifnc
oxide (11 parts), potassiumfeldspar (4.2 parts), NOVAPERI VI D F5RK
(0,3 par}), cubydogenionfoma carboayt goupadmodrestey resini(Anean2ZE  mar t s)
and the anti-settling agent Di s4200-20X (1 part‘) wer e conbi ned, 200
parts of gl assﬂtﬁ‘eﬁ'@@gv@@ﬁeﬂ%@aécﬂmﬁ%d Tnfe Theftad sakt eraaslinkedsgaictas Sor 1

I e A A T
Wi an S0 mEsiy (LY SEARen Ao LSRG BRALE (s Lk decond,
solution (o 1) OBaLaSh: JRSKAREHAN YA€ o0 Aol QULARA
he second commaRaeraC SHpARLY pARaAts A ATt Lo SEIRRE' B8 L)
Antifouling coabiaitgds ouids pidAsg Ve teoRfRRaf RN dahepdR pReAed as
coating material viscosity even if the VOC value is set to 400 g/L.,
[0046] The reaction between the zinc oxide and the carboxyl groups of
polyester resin (A) can often be confirmed by, for example, alferation of
15 the color tone of the solution after mﬁng of paste (B) with the
polyester resin (A) solution. It can also sometimes be confirmed based
on time-dependent viscosity increase of the mixfure.
.[0047] The zmc oxide in paste (B) may have any of various particle
sizes. When zinc oxide fine particles such as active zinc oxide are
20 used, the situation ig preferable as reaction between the carboxyl groups
of polyester resin (A) and the zinc oxide is accelerated, compared to
using zinc oxide with a large parficle size, while the coating film
hardness is also increased in a shorter period of time and damage
resistance of the coating film is exhibited early.
25 [0048] In the antifouling coating composition of this embodiment, the

zine oxide content is preferably 10-300 parts by weight and more

15



25Exanpl e 1, except for changing the conpoundi ng ingredi ents and
anounts of the second conponent and the types and anmounts of the
first conponent as shown in Tables 4 to 6. [0090] (Conparative
Exanples Ito 7) Antifouling coating conpositions were prepared in the
same manner as Exanple |, except for changing the conmpoundi ng

I ngredi ents and 5anpbunts of the second conmponent and the types and
anmounts of the first conponent as shown in Table 7. [0091] [Table 4]

ordurexa (N piebuably0RSb0phts b ofjetivitres A 18 00 Bk B9 welent GEM
polyester resin {A). If it is less than 10 parts by weight the coating
properties including crack resistance will tend to be poor, while if it is
greater than 300 parts by weight the curability and coated film strength
5 will tend to be poor. |
[0049] Paste (B) used for this embodiment comprises, as an essential
component, cuprous oxide which serves as an anfifouling agent.
Cuprous oxide exhibits stable antifouling performance, from the
viewpoint of its antifouling property against a wide range of organisms,
10 and it exhibits its antifouling property in antifouling coating films in a
variety of sea regions.
[0050] In the autifol'lling coating composition of this embodiment, the
cuprous oxide content is used at preferably 50-800 parts by weight and
even more preferably 200-600 parts by weight with respect to 100 parts
15 by weight of the polyester resin.
[0051]
<(C) Rosin and rogin derivative>
The antifouling coating composition of this embodiment may further
comprise a rosin and/or a rosin derivative. Rosing include gum rosin,
20 wood rosin and tall oil rosin.  Rosin derivatives mcluds hydrogenated
rosins, polymerized rosins, maleinized rosins, aldehyde-modified rosins,
rosin metal salts and rosin amines. The rosin and/or its derivative used
may be a single type or a mixfure of two or more types. The rosin
and/or rosin derivaiive may be added to either or both the first
25 - comimnent and second co}nponent, or it may be added to a prepared

mixture of the first component and second component, although it is
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preferably added to the second component.
[0052] The content of the rosin and/or rosin derivative is preferably 0.5~
300 parts by weight, more preferably 0.5-200 parts by weight and most
preferably 0.5-150 parts by weight, with respect to 100 parts by weight
5 of the polyester resin (A) solution. At less than 0.5 part by weight the
coating material viscosity will tend to increase, and at greater than 300
parts by weight impairment of the physical propesties, such as cracking,
will tend to occur.
[0053]
10 <(D) Antifouling agent>
The anfifouling coating composition of this embodiment may further
cotnprise an antifouling agent (other than cuprous oxide, hereunder also
referred to as "antifouling agent (D)), Axntifouling agent (D) may be
an organic or inorganic antifouling agent, which include metal
15 pyrithiones such, as copper pyrithiome or zinc pyrithione, and 4,5-
dichioro-2-n-octyl-4-isothiazolin-3-one, 2-methylthio-4-t-butylamino-6-
cyclopropylamino-s-triazine and the like. For an antifouling property
under stationary conditions, antifouling agent (D) is preferably copper
pyrithione, 4,5-dichloro~2~11—6cty1~4~isothiazolin=3-one or 2-methylihio-
20 4-t-butylamino-6-cyclopropylamino-s-triazine.  Antifouling agent (D)
is preferably added to the second component.
[0054) Tn the auntifouling coating composition of this embodiment,
antifonling agent (D) is preferably used in an amount of 10-600 parts by
weight and more preferably 100-500 parts by weight, with respect to
25 100 parts by weight of the polyester resin (A) solution.
[0055)

17
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The antifouling coating composition of this embodiment may comprise
at least one additive selected from the group consisting of plasticizers
(el), extender pigments (e2), pigment dispersants (e3), color pigments
(e4), anti-ronning agents (e5) and anﬁ~séttling agents (e6)>(hereunder
referred to collectively as "additive (E)"). The additive (E) may be

added to either or both the first component and second component, or it

in

may be added to a prepared mixture of the fivst component and second

component, although it is preferably added to the second component.
[0056] The plasticizers (el), extender pigments {e2) (othér than zinc
oxide), pigment dispersants l.((ﬁ), color pigments (e4), anii-ruoming
agents (65) and anti-settling agents (e6) will now be explained in detail.
[0057) |

' (e1) Plasticizers

Plasticizers (el) include chlorinated paraffins, petroleum resins, ketone
resing, TCP (tricresyl phosphate), polyvinyl ethyl ethers and dialkyl
phthalates. The antifouling coating composition of this embodiment
preferably inclndes a plasticizer (el) fﬁsm the viewpoint of increasing
the crack resistance of the coating film (antifouling coating film) formed
from the antifouling coating composition.

As chlorinated paraffing there may be used straight-chain or bratiched
ones that are either liquid or solid (powder) at room temperatore, but the
average mumber of carbons is usually preferred to be 8-30 and more
preferably 10-26, and preferably the number-average molecular weight
is generally 200-1200 and more preferably SQD—IIOO, the viscosity is
cenerally at least 1 (poise/25°C) and preferably 1.2 or greater

18
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this specified number of carbon atoms will allow a coating film with
low éracking and peeling to be obtained from the resulting antifouling
5 coating composition. If the chlorinated paraffin has less than 8 carbon
atoms the effect of inhibiting cracking may be insufficient, while if it
has more than 30 carbon atoms the polishing degree (regenerability) of
the obtained coating film surface may be poor and the antifouling
property inferior. The degree of chlorination {chlorine content) of the
10 - chlorinated paraffin is vsuvally preferred to be 35-75% and more
preferably 35-65%. Using a chlorinated pavaffin with this specified
degree of chlorination will allow a coating film with low cracking and
pecling to be obtained from the resulting antifouling coating
composition. Such chlorinated paraffing include TOYOPARAX 150
15 and TOYOPARAX A-70, by Tosch Corp. As petroleum resins there
may be used, specifically, C5-based, C9-based, styrene-based and
dicyclopentadiene-based compounds, as well as their hydrogenated
forms, with commercial products mcluding QUINTONE 1500 and
QUINTONE 1700 by Zer:)n Corp.  Prefemred among these are
20 chlorimated parafﬁns, petrolenm resins and ketone resins.  These
plasticizers may be used either alone or in combinations of two or more,
[0058] The plasticizers -(el) are preferably added at 0.1-300 parts by
weight, more preferably 0.1-200 parts by weight and most preferably
0.1-150 parts by weight, with respect to 100 parts by weight of the
25 polyester resin (A) solution.
[0059]
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(e2) Extender pigments

Extender pigments {(¢2) (other than zinc oxide) include talc, silica, mica,
clay, potassium feldspar, or calcium carbonate, kaolin and alumina
white that are also used as anﬁ~se‘ctling agents and white carbon,
aluminum hydroxide, magnesivm carbonate, barium carbonate and
barium sulfate that are also used as delustering agents, among which
extender pigments selected from the group consisting of tals, silica,
mica, clay, calcium carbonate, kaolin, ba:riu_rln sulfate and' potassium
feldspar are preferred. Exfender pigments are pigments with a low
refractive index that when kneaded with cils or varnishes are transparent
and do not hide coated surfaces, and an extender pigment (e2) is
preferably added to the antifouling coating composition of this
embodiment from the vi;ewpoint of improving the coating properties,
mcluding crack resistance.

[0060] An extender pigment (e2) is preferably added in an amount of
0.1-500 parts by weight and more preferably 50-300 parts by weight,
with respect to 100 parts by weight of the polyester resin (A) solution.
[0061]

(e3) Pigment dispersants '

As pigment dispersants (€3) there may be used conventionally known
organic and inorganic dispefsing agents. Organic pigment dispersants
include aliphatic amines and organic acids (DUOMEEN TDO by Lion
Corp., and DISPERBYX-101 by BYK Chemie).

[0062] A pigment dispersant (e3) is preferably added in an amount of
0.01-100 parts by weight and more preferably 0.01-50 parts by weight,

with respect to 100 parts by weight of the polyester resin (A) solution.
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[0063]

(e4) Color pigments

As color pigménts (e4) there may be used conveuntionally known
organic and inorganic pigments. Organic pigmenfs include carbon
black, naphthol red, phthalocyanine blue and the like. Examples of
indrganic pigments include red ron oxide, baryta powder, titanium
white and yellow iron oxide. Various coloring agents such as dyes
may also be added. The antifouling coating cbmposition of this
embodiment preferably contains a color pigment (e4) fiom the
viewpoint of discretionary adjl;xstmc_:nt of the color tone of the
antifouling coating film obtained from the composition.

[0064] A color pigment (e4) is preferably added in an amount of 0.01-
100 parts by weight and more preforably 0.01-10 parts by weight, with
respect to 100 parts by Weightf of the polyester resin (A) solution.

[0065] | |

(e5) Anti-running agents (also known as "anti-sagging agents™)
Anti-running agents (e3) include amide waxes, hydrogenated castor oil
waxes and polyamide waxes and mixtures of both, and synthetic fine
silica powder, with polyamide waxes and synthetic fine silica powder
being preferred. Commercial products include DISPARLON A630- .
20XC by Kusumoto Chemicals, Lid.,, and ASAT-250F by Itoh Oil
Chemicals Co., Jtd. The antifouling coating composition of this
embodiment preferably containg an anti-running agent (e5) from the
viewpoint of allowing adjustment of the anti-running property during
coating.

[0066] An anti-runming agent (e5) 1s preferably added in an amount of
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0.1-100 parts by weight and more preferably 0.1-50 parts by weight,
with respect to 100 parts by weight of the polyester resin (A) solution.
[0067]

(e6) Anti-seftling agents

Anti-settling agents (e6) include organic clay-based Al, Ca and Zn
amine salfs, polyethylene waxes and polyethylene oxide-based waxes,
with polyetﬁyl&ne oxide-based waxes being preferred. Commercial
products include DISPARLON 4200-20X by Kusumoto Chemicals, Ltd,
The antifouling coating composition of this embodiment preferably
contains an anti-settling agent (e6) from the viewpoint of preventing
deposition of the solvent insolubles during the storage period and
improving the stirrability.

[0068] An anti-settling agent (e6) is preferably added in an amount of
0.1-100 parts by weight and more preferably 0.1-50 parts by weight,
with respect to 100 parts by weight of the polyester resin (A) solution.
[0069]

<(F) Solvent>

The antifouling coating composition of this embodiment may ﬁlrﬂlef
comprise a solvent (F). Publicly known solvents with a wide range of
boiling points may be used as the solvent (F), and specifically there may
be mentioned aliphatic solvents such as terpenes; aromatic solvents such

as toluene and xylene; alcohol-based solvents such as isopropyl alcohol,

- n-butyl alcohol and isobutyl alcohol; esteric solvents such as ethyl

acetate and butyl acetate; ketone-based solvents such as methyl ethyl
ketone, methyl isobutyl ketone and methyl amyl ketone; and ether-based

or ether ester-based solvents such as ethyleneglycol monomethy! ether,
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ethyleneglycol monobuty! ether, propyleneglycol monomethyl ether and
propyleneglycol monomethyl sther acetate, with xylene, methyl isobutyl
ketone and ptopyleneglycol monomethyl ether being preferred.  These
solvents may be used as single compounds or as coﬁbinations of two or
more compounds.

[0070] The antifouling coating composition of this embodiment
comprises the first component and second component described above,
and the volatile organic compound (VOC) content is no greater than 400
g/L and preferably 100-350 g/l. A VOC content of no greater than
400 g/l can minimize environmental load and effects on the human
health. The VOC is the value determined under the measuring
conditions explained in the Bxamples section.

[0071] The antifouling coating composition of this embodiment can be
produced by stiring and mixing the first component and second
component that have been previously prepared. The stiring and
mixing may be accomplished using a known mixer/stirrer such as a
high-speed Disper mixer, sand grinding mill, basket mill, ball mill,
triple roll, Ross mixer, planetary mixer, universal Shinagawa mixer or
the like.

[0072]

[Antifouling coating film and method of preventing fouling of base
materials]

The antifouling coating film of this embodiment is obtained by curing
the antifouling coating composition of the embodiment described above.
In the method of preventing fouling of base materials according to this

embodiment, the antifouling coating composition of the aforementioned
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embodiment is coated onto or impregnated into a base material and then
cured to form an antifouling coating film.

[0073] There are no particular restrictions on the base material that is
the target of the method of preventing fouling, but it is preferably an
underwater stucture, ship, fishing net or fishing gear item. For
example, the antifouling coating composition may be applied once or
several times by a common method onto the surface of underwater
structures such as plumbing drains in thermal power or nuclear power
plants, sludge diffusion-blocking films for various ocean civil
engineering works such as coastal roads, undersea tannels, harbor
facilities, canals/water channels or the like, or molded articles of ships,
fishery materials (for example, ropes, fishing nets, fishing gears, floats
and buoys) and the like, to obtain antifouiing coating film-coated ships
or underwater structures with excellent antifouling properties, allowing
sustained release of antifouling agent components for prolonged periods,
and exhibiting excellent crack resistance with suitable flexibility even
when thickly coated.

[0074] That is, an antifouling coating film obtained By coating and
curing the antifouling coating composition of this embodiment on the
surface of a molded article exhibits excellent antifouling properties that
allow longterm and continuous prevention of adhesion of aquatic
creatures such as sea lettuce, barnacles, green laver, serpula, oysters and
Bugula ﬁeriﬁna Satisfactory adhesion occurs especially for material
swifaces when the materials of ships and the like ave FRP, steel, wood or
alumipum  alloy.  In addition, coating the antifouling coating

composition of this embodiment onto the surface of an underwater
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structure can prevent adhesion of marine organisms and mémtém the
function 6f the structure for prolonped periods, while coating onto a
fishing net can prevent obstruction of the ﬁshing net mesh and lowey the
risk of environmental pollution. '
5 [0075] The antifouling coating composition of this embodiment may be
coated directly onto a fishing net, or it may be coated onto the surface of
a ship or underwater structure whose base layer material has already
been coated with a rust-preventive agent or primer. Furthermore, the
antifouling coating composition of this embodiment may be applied as
10 an. overcoat for repair on the swrface of a ship, especially a FRP ship, or
an underwater struchwre that has aleady been coated with a
conventional antifouling coating or that has already been coated with an
antifouling coating composition according to this embodiment. There
are no particular restrictions on the thickness of the antifouling coating
15 film formed in this manner on the swrface of a ship, underwater
structure or the like, and it may be about 30-250 um/application, for
example, | .
[0076] The antifouling coating film of this embodiment, obfained as
described above, is the cured product of the antifouling coating
20 composition of this embodiment, and therefore the risk of
environmental pollution is low and it exhibits an excellent long-term
antifouling property against adhesion of a broad range of orpanisms
onto ships and underwater structures.
[0077] As explained above, this embodiment can provide a two-pack,
25 low-VOC hydrolyzable antifouling coating composition capable of

forming an antifouling coating fitm having low environmental load and
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antifouling performance of the coated filin, allowing superior
5 antifouling performance to be maintained for prolonged periods and
making it suifable for sea going vessels, as well as an antifouling
~ coating film, and ships, underwater structures, fishing gear or fishing
nets coated with the antifouling coating film.
Examples
10 [0078] The present invention will now be explained in greater detail
based on examples and comparative examples, with the understanding
that these examples are in no way limitative on the invention. The
"parts” and "%" values in the examples and comparative examples refer
to "parts by weight" and "wils", respectively,
15 [0079]
' <Production of polyester resin (A)>
(Production Example 1: Production of polyester resin solution (a-1))
In a 2 L four-necked flask there were added 371.0 parts of isophthalic
acid, 427.1 parts of sebacic acid, 238.2 parts of neopentyl glycol and
20 89.0 parts of ethylene glycol, and reaction (esterification. reaction) was
conducted at 220°C for 5 hours in the presence of nitrogen gas. The
water generated during the reaction was removed by reflux dewatering
and, measuring the acid value by KOH titration and the hydroxyl value
by the acetylation method, the reaction was suspended when the solid
25 portion acid value reached 100 and the solid portion hydroxyl value

reached 30. After cooling the reaction mixture, it was diluted with
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methyl isobutyl ketone to obtain polyester resin solution (a-1) having a
| nonvolatile content of 70.3%, an acid value of 70 (100 in terms of solid
portion), a hydroxyl value of 21 (30 in tenms of solid portion), a
- viscosity 0f 320 mPa-s and a weight-average molecular weight of 1,800.
5 [0080] (Production Example 2: Production of polyester resin solution
(a-2)
Polyester resin solution (a-2) was obfained in the same manner as
Example 1, except for changing the amounts of statting materials to
those shown in Table 1.
10~ [0081] (Production Example 3: Production of polyester resin solution
(a-3)
In a2 L, four-necked flagk there were added 225.0 parts of isophthalic
acid, 366.0 parts of sebacic acid, 205.0 parts of ﬁeopelltyl glycol, 131.0
parts of ethylene glycol and 86.0 parts of benzoic acid, and reaction
15 (esterification reaction) was conduncted at 220°C for 6 hours in the
presence of nitrogen gas.  The water generated during the reaction was
removed by reflux dewatering and, measuring the acid value by KOH
titration and the hydroxyl value by tﬁe acetylﬁion method, the reaction
was suspended wilen the solid pdrtion acid value reached 43 and the
20 solid portion hydroxyl value reached 115. The mixfure was then
cooled to 170°C, 108.0 parts by weight of trimellitic anhydxide was
added, the mixture was &varrﬁed for 2 howrs, addition reaction was
conducted, and the reaction was suspended when the solid portion acid -
value reached 90 and the solid portion hydroxyl value reached 60.
25 After cooling, dilution was performed with methyl 1sobutyl ketone to

obtain polyester resin solution (a-3) having a heating residue of 70.0%,
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an acid value of 63 (90 in terms of solid portion), a hydroxyl value of 42
(60 in terms of solid portion), a viscosity of 345 mPas and a weight-

average molecular weight 0f 2,060,

'[0082] (Production Examples 4 to 7: Production of polyester resin

solutions (a-4)-(a-7))

Polyester resin solutions (a-4) to (a-7) were obtained in the same
matner as Production Example: 3, except for changing the types and
amounts of starting materials to those shown in Table 2,

[0083] .

(Comparative Production Examples 1 to 4) |
The amounts of stalﬁn;g materials used for production of resin solutions
as comparative production examples are shown in Table 3.

For Comparative Production Examples 1 and 2, synthesis was carried
out by the same steps as Production Example 3, and KOH titration
confirmed a solid portion acid value of no greater than 2, after which
trimellitic anhydride was reacted mGIEWith ;so obtain resin solution (a-8)
or (a-9). |

For Coﬁlparative Production Example 3, synthesis was carried out by
the same steps as Production Example 3, and KOH titration confiumed a
solid portion acid value of 10, after which trimellitic anhydride was
reacted therewith and the solid portion acid value was adjusted to 40 to
obtain resin solution (a-10).

For Comparative Production Example 4, synthesis was camied out by
the same steps as Production Example 3, and KOH titration confmnéd a
solid portion acid value of 140, after which rimellitic anhydride was

reacted therewith and the solid portion acid value was adjusted to 210 1o
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obtain resin solution (a-11).
[0084]
<BEvaluation of resin properties>
The following evaluation was conducted on polyester resin solutions (a-
5 1} to (a-7) obtained in Production Examples 1 to 7 and resin solutions
- (a-8) to (a-11) obtained in Comﬁarative Production Example 1. The
results are shown in Tables 1 to 3.
(1) GPC'
Measurement was conducted under the following conditions.
10 (GPC measuring conditions) |
Apparatus: 1-6200 by Hitachi, Ltd.
Colummn: Gel packs GL-420, GL-430 and GL-440 by Hitachi Chemical
Co., Lid.
Eluent: THF
15 * Flow rate: 2.0 ml/min
(2) Heating residue (weight NV)
After weighing out 1 g of resin solution into a flat-bottom dish, a wire
of known mass was used for even spreading and the solution was dried
at 125°C for 1 hour, after which the weights of the residue and wire
20 were measured and the heating residue (wit%) was calenlated. |
" The term "heating residue” has the same definition as "nonvolatile
content” mentioned above,
(3) Viscosity
The viscosity of the polyester resin solution was measured at 25°C
25 using a B-type viscometer.

(4) Evaluation of compatibility
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After mixing each of the polyester resin solutions obtained in the
production examples with the combination resins listed in Tables 1 to 3

to a solid ratio of 1:1, it was coated onto a glass plate with a film

I'T

applicator (clearance: 0.3 mm) and ‘dried at 23°C, and the outer

appearance was examined after 24 hours. In Tables 1 to 3, "A"
represents cbmpatibility and "B" represents mno compatibility
(separation).

[0085] [Table 1]

"\ Prod B 1 Prod, Ex, 2
Polyester resin (A) sohition a1 -2
Monomer Ethylene glycol 29 79
COrApoSition Neopentyl glycol 2332 2335
{parts) Trimethylolpropene - -
Scbacke acid 427.1 432
Phihelic acid . - -
Isophthalic acid MWL 3589
Terephthaiic acid - -
Benzoic acid - . -
Trimellitic anhydride - -
Non-volatile content (%) 70.3 69.9
Resin propertics Viscosity (mPa-s) 320 360
Solid portion acid vatue (ngKOH/p) 100 110
Solid portion hydroxyl value (ngKOH/g) 30 10
Number-average molccular weight (vin) 860 920
Weight-average molecular weight (Mw) 1880 2200
Compalibility * Rosin A A
Alicyelic hydrocarhon A A
{QUINTONE 1500)
Kefone vesin A A
(LAROPAL ASIL)

[0086] [Table 2]
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determ ne the specific:gravity (coating material specific gravity)
(g/cnmB). (3) Heating residue (weight NV) Imediately after m xing
the first conponent and second conponent, 1 g of antifouling coating
conposi tion was weighed out into a flat-bottom 20 dish, a wire of
known mass was used for even spreading and the solution was dried at
125C for 1 hour, after which the weights of the residue and wire were
neasured and the heating residue (W% was cal cul at ed. (4)
Measurenent of antifouling coating conposition viscosity 25The first
conponent and second conponent were wei ghed out to a total amount of

1000 g, and thergpating erira v sScosf iy mpediatgl y after m xing
and adj ust nent i 43C |was suf €d{ usilng {a| Ri on Vi s¢omet er

(VI SCOTESTER VT 54 - Y L RE[omnCa. | |kt d.o FQr]| i gh visgosity, No.1
rotor). (5) Airll&skSsens manaokdl ¥ ¥ SF 4 Prs® ¢onponent and
second conponent gwer e ineastired pyt{tio(50Q0(d, |ang the coating
manageabi l ity (afloni zijng [ptoperfy, | coat| ng| fli | m ¢ut er appear ance)

wi th airless spigyiing |Was| ¢ont[i [ TeE M Tapties 8fto{ll, "A"
represents sati%ﬁactory cloatj ng| mapageabpil|l { tly| amd "\B" represents
poor amﬂngnagggﬁh{ym((Qﬂmggggéhnmyngrwmmmyteﬂ
(wood bl ock pres&i 38| &[esE) (A 15052 @[ X|FER[MMA $8nd bl ast -t reat ed
steel sheet was goatec M [t n epoxyl- based| anfi corrasi ve coating

mat eri al ( BANNOH>6QO| |pfoddict jof |Chugokp [Mpxli pe FPaints, Ltd.) to a
dry filmthickngssiof [Ib m gndialTowed [t p [diy &t rroom tenperature
(approximately 28C) 1qr|l day |{tp {1p |ferm|a]l cloating fiil m and the
surface of this|gRatigalfl | wap iidiel|cpat ed W th an epoxy- based
bi nder coati ng rrg_t*'er' Sﬁl' { BARNOH E,gil;&,ﬁ 1°3r?c§p§t°° Bf |€hugoku Marine
Paints, ‘Ltd:) togm |df 1iL$1tri:kness of 1100 pm and |al | owed to dry at
roomtemmrMLweﬁemJH)i telly| 200)| flof |1|day t¢ fgorm a coating
film A procedure] df | doat| mg| tthe [strffacke [of [this[20}coating filmwth
the antifouling|gpat|ng|clonppsitijon t¢ b |[dfyj flil mthi ckness of 100
pm and al | owi nggdl 1.9 €ry|al (LPam & esmpsal rmem(agpr oxi mately 20C)
for 1 day to folm¥ ¢oali ngsFi|Fm|=Wais|FEfedtied t W ce, to produce a

t est sheet havir§ an [ |hg(ﬂ${?ng felmwi tth g dry film ‘

t hi ckness of 20Q©] an [ @St _[shejet] wasifjunther dried at a room
tenperature of 23C{f 8 pnd?P dayp,| & |30 x |30 |x 10 mm wood chip
was pl aced on the| qo l{m (|at el.gentler), |a pressure of 40
kgf/cnm2 (3.9 M'la) |wW4 ed pnt o %&i ¢hip in the | ongitudina
direction for 20 mjn d {the ¢ [Ela=loff the.doating film
surface was obsqrved ptll pn.uo Eﬁﬁ itBgifillm was measured).
The eval uation ljeydlg | B 3 3).5| BIl n5M8|@.=|1, 10 denotes the
wood chip and 20 pgra 2] 3ad|i I ERELE L g@a} uation level of 5
i ndi cates no def|of géﬂgmt. g §igd ©.29.5/4% i s the nost
satisfactory cond| gi v;é)ihg Eon =l & goﬁggigdi cates slight
def amati on of tre.§5 1120 HE] £ sugeyofeit he wood chip 10,
and is a satisfgcfér an{ |The Eﬁ% gi ofi 10l gvels 3, 2 and 1

i ndi cate condi tilopn§ tthe wood (&hy @P wayg exposed due to

def ormati on of the |c Hm 20 &hi| 'h3 ree gqf |damage

(def ormati on) inctegasi  He| dr dréf - B, 1. (7) (Antifouling
coating film polji shih e—1-eslt apptt-cat-or—wag used for coating
of 50 x 50 x 1.5 rgmbhard vinyl 15 ori de [sheets With each of the
antifoul i ng coatfi hd Zcdrposi tions pr red inlidhe exdnples to a dry
fil mthickness df 1@@;%31 and the ¢optings wexe alldwed to dry

i ndoors for 7 days & sroom t enper at urg (apprd:.i;d mat eliy 20C), to
prepare test- sheefs. Each test sheegt s attpched tq the side of a

rotating drumset Tn a 20 thernmostatic pbatfr containi ng 25C seawat er,
which was rotated at a circunferential speed of 15 knots, and the
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<Modification of antifouling coating composition>

(Example 1)

The second component of the antifouling coating composition was
5 modified in the following manner,

First, a xylene solvent (8.5 parts), PGM (2.5 parts), methyl isobutyl

ketono (1 part), DUOMEEN TDO (1.3 parts), rosin (7.5 parts) and

chlorinated paraffin (2 parts) were mixed in a 1600 ml plastic container

and agitated with a paint shaker to uniform dissolution.

10 Next, Tale FC-1 (3 parts), zinc oxide (11 parts), potassium feldspar (4.2
parts), NOVAPERM RED F5RX (0.3 part), cuprous oxide (43.4 parts),
copper pyrithione (2.5 parts) and the anti-settling agent Dis4200-20X (1
part) were combined, 200 parts of glass beads were added, and the
mixture was dispersed for 1 hour.

15 The anti-running agent Dis630-20X (1.8 parts) was further added, and
after dispersion for 20 minutes, filtration was performed with an 80
mesh filter screen to prepare paste ( 1) as the second component.

As the first component there was used polyester resin solution (a-1)
obtained in Production Example 1.

20 An antifouling coating composition was prepared By uniformly mixing
10 parts by weight of polyester resin solufion (a-1) as the first
component with the second component, using a Disper mixer. '
[0089] (Examples 2 to 19)

Antitouling éoa‘{ing compositions were prepared in the same manner as

25 Example 1, except for changing the compounding ingredients and

amounts of the second component and the types and amounts of the first
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component as shown in Tables 4 to 6.

[0090] (Comparative Examples 1 to 7)

Antifouling coating compositions were prepared in the same manner as

Example 1, except for changing the compounding ingredients and
5 amounts of the second component and the types and aﬁounts of the first

component as shown in Table 7.

[0091] [Table 4]
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[0095]

<Evaluation of physical propetties of antifouling coating compositions>

The physical properties of the antifouling coating compositions of

" Bxamples 1 to 19 and Comparative Examples 1 t0 7 and the coat.iﬁg

films formed using them were evaluated in the following manner. The
results are shown in Tables 8 to 11, |

(1) Measurement of volatile organic compound (VOC) weight

The values for the coating material specific gravity and weight NV were
used for the following calculation.

VOC (g/L) = coating material specific gravity x 1000 x (100 ~ weight
NV)Y100

(2) Specific gravity

Immediately after mixing the first component and second component,
the weight of the antifouling coating composition filling a specific
gravity cup with an infernal volume of 100 ml was measuted at 25°C to
determine the specific gravity (coating material specific gravity) (gfom’).
(3) Heating residue (weight NV) o

Tmmediately after mixing the first component and second component, 1
g of antifouling coating composition was weighed out into a flat-bottom
dish, a wire of known mass was used for even spreé,ding and the
solution was dried at 125°C for 1 hour, after which the weights of the
residue and wire were measured and the heating residue (wi%h) was
calculated. -

(4) Measurement of antifouling coating copaposition viscostty

The first component and second corﬁponent were'weighed out to a total

amount of 1000 g, and the coating material viscosity immediately after
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(-Apon Agittif ogtoods (Walng Corning m xtare viscosity (dPa's)
Kuoctaid 8ntrituory aontinedde Inpo guleCIP ATP | 127TIT After 3 days
drying After 7 days drying SOU= [ /acuy' After 2 nonths Sp.Mm.C C
/ally After 4 nonths scRoOnt ¢ =IV After 6 nonths tortout -I=Ty
After 2 nonths sinuous 8 -W/ After 4 nonths Sq31/0111 5 row?, After
6 nont hs Airl ess spray workability Coated Mn drying'
pressurization test Coated Il mxffishing degree (25C |I5knot)

Stationary ant idgbig RHAREEYI0 2I°E WiPhikabibd W o RiGh vistbetel 61
(VISCOTESTER V1-04F by RJ.OB Co., Ltd., for high viscosity, No.l
rotor). _

(5) Airless spray manageability
5 The first component and second component were measured out to 5000

g, and the coating manageability (atomizing property, coating film outer
appearance) with, aitless spiaying was confizmed. In Tables 8 to 11,
"A" represents safisfactory coating manageability, and "B" represents
poor coating manageability.

10 (6) Coating film drying property test (wood block pressing test)
A 150 x 70 x 32 mm sand blast-treated steel sheet way coated with an
epoxy-based anticorrosive coating material (BANNOH 500, product of
Chugoku Marine Paints, Ltd.)‘ to a dry film thickness of 150 pm‘and
allowed to dry at yoom temperatare (approximately 20°C) for 1 day to

15 form a‘coating film, and the surface of this coating film was further
coated with an epoxy-based binder coating material (BANNOX 500N,
product of ,Chﬁgoku Mazine Paints, Ltd.) to a dry film thickness of 100
um and allowed to dry at room temperature (approximately 20°C) for 1
day to form a coating film. A procedure of coating the surface of this -

20 coating film with the antifouling coating composition to a dry film
thickness of 100 um, and allowing it to dry at room temperature
(approximately 20°C) for 1 day to form a coating film, was repeated
twice, to produce a test sheet having an antifouling coating film with a
dry ﬁhﬁ thickness of 200 pm.

25 The test sheet was further dried at a room temperature of 23°C for 1, 3,

5 and 7 days, 2 30 x 30 % 10 mm wood chip was placed on the coatng
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film (at the center), a pressure of 40 kgffom® (3.9 MPa) was applied
orto the wood chip in the longitudjhal direction for 20 minutes, and the
condition of the coating film surface was observed (deformatién of the
coating film was measured). The evaluation levels are shown in Fig. 1.
5 In Fig. 1, 10 denotes the wood chip and 20 denotes the coating film.,
" The evaluation level of 5 indicates no deformation of the coating film
20, and is the most satisfactory éonditio_n. The evaluatioﬁ level of 4
indicates slight deformation of the coating film 20 but no exposure of
the wood chip 10, and is a satisfactory condition. The evaluation
10 . levels 3, 2 and 1 indicate conditions in which the wood chip 10 was
exposed due to deformation of the coating film 20, with degree of
- damage (deformation) increasing in the order: 3,2, 1.
(7) Antifouling coating film polishing degree test
An applicator was used for coating of 50 x 50 x 1.5 mm hard vinyl
15 chioride sheets with each of the antifouling coating compositions
“ prepared in the examples to a dry film thickness of 150 pm, and the
coatings were allowed to dry indoors for 7 days at room temperature
(approximately 20°C), to prepare test sheets.
Bach test sheet was attached to the side of a rotating drom set in a
20 thermostatic bath containing 25°C seawater, which was rotated at a
circumferential speed of 15 knots, and the antifouling coating film
polishing degree (film thickness reduction) was measured each month.
(8) Antifouling coating film stationary antifouling property test
A 100 x 300 x 3.2 mm sand blast-treated steel sheet was coated each
25 day with an epoxy-based coating material (BANNOH 500, product of
Chugoku Marine Paints, Ltd.) to a dry film thickness of 150 pm and
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with an epoxy-based binder coating material (BANNOH 500N, product
of Chugoku Marine Paints, Ltd.) to a dry film thickness of 100 pm, m
that order, and then the surface of the coating film formed from the
epoxy-based binder coatings was finther coated with each of the
5 antifouling coating compositions prepared in the examples to a dry film
thickness of 150 pm, ata coaﬁng interval of 1 day, to prepare test sheets.
Bach test sheet was dried at 23°C for 7 days and then stationarily
submerged in Nagasaki Bay, Nagasaki Prefecture, and the area of
adhering organisms was visually examined each month and evaluated
10 -on the following scale. .
(; No adhesion of aquatic organisms
0.5: More than 0% and no greater than 10% adhesion area of aqua;tic
organisms
1: More than 10% and no greater than 20% adhesion area of aquatic
15 organisms .
2: More than 20% and no greater than 30% adhesion area of aguatic
Qrganisms
3: More thaﬁ 30% and no greater than 40% adhesion area of aqﬁatic
Organisms
20 4: More than 40% and no greater than 50% adhesion area of aquatic
o organisms
5: More than 50% adhesion area of aquatic organisms
[0096) [Table 8]
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awp&sap L nuy After 1 nonth After 2 nonths After 3 nonths After 4
nmonths Alin 5 nonths SLIWOM 9 |aws( After 1 nonth SignOUX Z Sere'
SI DOOM E1IW Ramat sagy Ater 5 nonths After 6 nonths Airless
spray werirabi lity Coated Fil mdrying/ pressurization test Coated
filmpolishing degree (25C/15frno0) Stationary antifouling property
[0100] The details for sone of the starting materials used in the
exanpl es and conparative exanples are shown in Table 12. [0101]

[ Tabl e 12] Prodidl] ddwedttarisiftactamey dfVB@ Stirfing cosedals (@) imahe
FC-1 Fukuoka Tal e Extender pignment 100 Zi nc oxide Kyushuu Hal cusui
Ext ender pi gmef¥amples NOVRPERVERED: FERKesh shamn ke Wveri ca Organic
red pignment 10 I | ae Arch Chem cal s Organi eantifoul ing agent
100 Cuprous ox?@ﬁl@f%gﬁ Tech Cuprous oxide

Solid
Product name Manufachurer Type content
S (%)

Talc FC-1 Pokugka Tale Extender pigment 100
Zing oxide Kyushwo Hakusui Extender pigment 100
NOVAPERM RED FSRK Clariant Morth Awmerica Orpandc ved pigment 100
Coppér omadine Arch Chemicals f;fﬁ:"“ antifouling | 00
Cuprous oxids NC-803 NC Tech .| Cuprous exide 10t
Potassiom feldspar Kinsei Matic Potassivm faldspac 100
CERECLOR 8-52 . Chilor Cherzical Chlorinated paraffin 100
QUINTONE 1500 Zcon Corp. Alicyclic hydrocarbon | 100
LAROPAL A8} BASF Ketone resin 100
f#,S-]:‘)ichh.)ru»Z-n-octyl-li- Rohm & Maas Organic  antifouling 30
isothiazelin-3-one _apent
DUOMEEN 1DO Lion Pigment dispersant | 100
BYK-101 BYK Chemical Pipment dispersant 100
2-Methyithio4-t-butylamino- | ., Organic  antifouling

. . Ciba : 100
G-cyclopropylaminn-g-iriazine agent
Dis 630-203C Kusumoto Chemicals Anti-ranaing agent i)
Dis 4200-20% Kusumeto Chemicels Anti-geltling agent 20

5 .

Explanation of Symbols

[0102] 10: Wood chip, 20: coating film.
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100 Pot assium fel dspar 1C nsei Matic Potassium fel dspar 100 CEREMOR
8-52 Chlor Chemcal. Chlorinated paraffin 100 OUDI TONE 1500 Zcon Cor p.
Al'icyclie hydrocarbon 100 LAROPALAO1 BASP Ketone resin 100

4,5-Di chl oro-2-n-octyl-4- isothiazolin-3-one Rohm & Haas

Organi cantifouling agent . 30 DDOVBBN Ito Lion Pignent dispersant 100
BYK- 101 BYK Chem cal Pi gnent dispersant 100

2- Met hyl thio.-4-t-butyl am no6. tycl opropyl am no-s-triazbae C ba

Organi cantifoul i ng agent 100 Di e 630C2@BIXusunot o Chenical s

Anti-m m ng agent ,20 Di e 4200-20X KysurnotQ Chemicals Anti-settling
agent 20 Expl anafy oﬁma*&)aésn%é'ﬁgoln%im]an&gm%godmﬁmg, GIEAPRSHEATL ng

film CLAMS 1, A two-pack hydrol yzable antifouling coating
conposition, C%Q}Bpril%ﬁg: a first conponent that contains a pol yester

resin having a solid g, component that contains a polyester resin having a solid

5 portion acid value of 50-200, a solid portion hydroxyl value of no
greater than 100 and a 25°C viscosity of no greater than 500 mPa-s; and
a second compon_ént which is a paste comprising zinc oxide and

euprous oxide,
wherein the volatile organic compound content is no greater than,

10 400 g/L. based on the total of the first component: and the second
component,

2. The two-pack hydrolyzable antifouling coating composition
according to claim 1, wherein the weight-average molecular weight of
| the polyester resin is no” greater than 5,000 as.measured by gel

15 . permeation chromatography.

3. The two-pack hydrolyzable antifouling coating composition
dccording to claim 1 or 2, wherein the zinc oxide comtent in the secand
component is 10-300 parts by weight with respect to 100 parts by
weight of the polyester resin,

20 4. The twonpéck hydrolyzable antifouling coating composition
‘aceording to any one of claims 1 to 3, which further comprises a rosin
and/or a rosin derivative.

5. The two-pack hydrolyzable antifouling coating composition
according to any one of claims 1 to 4, which further comprises an

25 antifouling agent (other than cuprous oxide),

6. The two-pack hydrolyzable antifouling coating composition
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S5portion acid value of 50-200, a solid portion hydroxyl value of no
greater than 100 and a 25C viscosity of no greater than 500 rol Da.s;
and . a second conponent which is a paste conprising zinc oxide
and cuprous oxi de, wherein the volatile organic conpound
content is no greater than 10400 g/L based on the total of the first
component - and the second component. 2. The two-pack hydrol yzable

antifouling coating- conpasition acgording tqQ cl.ai . Wherein the
wei ght - aver ageﬁ%qr}g%% E\Hr)%i it Dif(ﬁ?ﬁg Eoﬁlgst‘%}?m € SORPIISFREt er
than 5,000 as F;pﬁgﬁgllrzgld by gel 15perneati on chromat ography. 3. The
t wo- pack hydrotyzabl'e antifouling coating conposition according to
claim1l1 or 2, engkn I-n i n i ot o] ent
'510-300 part o by el g RIRREO TSR ie, W0aBaE IORRIRRNT .
pol yester resi Beeor@ihg ftheny WarePSL klaltnd rioky zabkBicANfer doRgnzeatihng
conposition according to any one of claims 1 to 3, which farther
conpri se$ a roektendadipment (otiedr thateziny akides. 5. The two-pack
hydr ol yzabl e antifouling coating conposition according to any one of
claims 1 to 4, 8whilbh ftuetimek duydplyzade apntfiadingf moating agemposifjonher
t han cuprous oxi de), 6. The two-pack hydrol yzabl e antifouling
coating conposPEGBHNEak: shHi oy 0b chaisohetoof/, avlicheiunthero compyibisc b
further conprises a plasticjzer. 7. The two-pack hydrol yzabl e
antifoul i ng coBiBmGH @@P{-i on according to any one of clains 1 to

6, which furth ' Sext ' t ther th i,

ki do) & ThE t ABE AR TR r AP SEAP G AR BUTRAg SSHRE nGOBBRBBEN i on
di t ' 7 ich.fupt '

o gmont 19 <por adesp e th Gy UBofelbie’t (8, SRicy ShRE BRPER Pabr

coating qorrposi;;g'ng)éht'loaccor ding to any one of clains 1 to 8, which
further conprises a color pignent. 210. An antifouling coating film

obt ai ned by culOngii hatirwline elsatiye oy ZsHhiged by f%q&%@ﬁgﬁgg of

conposition according to any one of clains 1 to ™

preventing fouhydolhoible fiifeuling eviidly coappsition R@ciddmsieasy ohe of
coating or inpregnating the two-pack hydrolyzable antifouling coating
conposition ac@l@ﬂdﬁﬂléogo any one of claims 1 to 9 onto or into a base
mat er i ai' and 20curing the two-pack hydrol yzable antifouling coating
conposi 13 on t ol ofrimgiiodmfi preventing fosling of o basmmaterial, comprising the

steps of:

coating or impregnating the two-pack hydrolyzable antifouling
coating composition according to any one of claims 1 to 9 onto or into a
base material; and
20 cuing the two-pack hydrolyzable antifouling coating

composition to form an antifouling coating film.
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