-DESCRIPTION Title of I.nvention ANTI FOULI NG CQATI NG COVPGCSI TI ON,
ANTI FOULI NG - COM NG FI LM . AND METHOD OF PREVENTI NG FOULI NG OF 5BASE
Technical Field [0001] The present invention relates to a two-pack
hydr ol yzabl e antithuling coating conposition that has a | ow

envi ronmental 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 antifouling coating fil menploying the
antifouling coating conposition, gggsferprmenhod of preventing
fouling of bases. Background Art 15[0002] The surfaces of base

materi al s that Wide cfibyeetied t o underwat er condi tions for |ong
periods, in ship under wat er structures fishi nets and t he (|}I ke,

are prone to atAMIﬁ@MLING NGy p SOMPOSY

| Te such as FZbQAﬁEL@WMZ@‘ Eﬁpﬁ%ﬁﬁvﬁﬁﬁ?ﬁ@i@ﬁﬁﬁﬁ pP e

20aquati c creat fneg; on base surfaces can |l ead to increased ship
surface roughness, and thus | ower speed and greater fuel consunption,
whi l e al so pot efiiplibd Figgu! ting in damage as anticorrosive coating
films provided on base surfaces can becone damaged, reducing the
strength and fuf0ilpiihef pressher invertiors trelacisute@sa dwoamdckbhydslyasbleni ng
their life. 25In addjtion, aquatic, creatures adhere to and
proliferate on ftifhilieg n@atmgsmﬁm@qﬂnabha& arlewnemaronrmgniel kadlenhor e

mor a1ty of 11 800 QHPES el P e dte PR B Qi eelkAve 40

adhesion f aqu r mal
pover anddnuct e iR TR SOuREATbF babk MERIREO RIS it ear o
hi ndrances to t&‘@uo?nht’éé"bﬁﬂgng'r{efémfﬁhh@n%é&r alﬁl R0 ik& JasValehll as MIGH
research and devel opment has beén devoted to antifouling coatings
designed to be guifoalinpotaingdiea an@lbmgshé antifosluentoatit esmpositin,
aquatic creatures. [0003] Antifoull coating conpositions enpl oying
hydr ol yzabl e pokydis ameihediohpreyent Ohhnaﬂﬁba86knovm as conventi onal
antifouling 10_coati nggl Because pol yester resins are produced by
esterification Srekog@dA al cohol s by dehydrating condensati on,

t hey are rone b

ant i fouI g peri %ﬁ@g Séﬁ%&grogr}%sés}g} ei’%hsyﬁt\?w @#eﬁ%ﬁ%ﬁ ut%ﬁémg‘;ceorcess
of metabol i sm ofKHifERNH &H od?Mn@b@ﬁ %ﬁ%ﬁ@atm@nﬁ&@%ﬁ%ﬁﬁ%é@@' €,
Pat ent docunent 1 discl oses nt’i foufing coating wheréin the
hydrol yzabl e reahd thsdike] smarpradle fdn edtiachepenty o tvarioeo njyes sofh gquitie or
nore fromanong glycerin, ethylene glycol and 1,4-butanedi ol

copol yneri zed i nreatuses inoksding soinahlife BW@I @Uﬁ@tﬁtﬁ tnusseleiarthbemackes or

propyl ene glycol ent doc nent 2 d| ses an ]fOU|In oatlng
20 conprising aP]?FE i yalb o8 Uty a8 ruell a8 aﬁteétst a?@ierﬁymw g a

ol yval efP car oAyt Y Bl bl By 18 4 Syt %%gas%a?’éﬁ%ce
document 3 di sck, efd, Qﬂ&i’ﬁﬂisylé%i% o4l Mﬁﬁ%m%étef @] bohQfm

antifouling coating that Is corrpose mai nly of an al i phati c po yester

conprising a netRb petehtixly fesdfiimgdiroXxymagdaxy hitcoackitle @adngafilent
docunent 4 dlscloses a polyester resin for an antifouling coating,
havi ng excel | enpr@«@éﬁd mgbwi wafsces tap hicome @D@gﬁd,albﬂ’@mg/gmw

rate, obtained by ynmeri zation of a C2-40 dicarboxy|ic a,C|pI such
as glycolic aci @nd/® lgqtsoe %fcwlewaterawnaé% aﬁéotahﬁaslyr@@whaqr;}%

Conposi £ Fon CE&W{SJ?%%% 85 Bl arGiife AlFele M oSbiri et F8Bhe S
met al - cont ai ni ng,, ok eﬁaédgﬂgreagagtagagﬁix% gfgﬂg%gsl %ﬂ%ﬁl&uﬁﬂg’g WI th

a carboxyl group, ocunent oses an antifou coati ng




Publ i cati on No. 2000-248206 [ Patent docunent 8] Japanese Publication
SHO No, 57-128742 [Patent docunent 9] Japanese 15Publication BBl No.
2-196869 [ Patent docunent 10] Japanese Publication HBI No. 10-298455
Summary of I nvention Technical Problem 20[0007] Incidentally, in
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

per foi mance (long-termanti-fouling properties) and reducing
re-coating oper blbﬁifs-su@ﬁh@@ﬁﬁée:1'ﬂéﬁ@iéﬁfmoﬁﬁi\i}%'chgﬂ§ﬁ%ﬂﬁﬁé&tt§1e]tn HbsHO not
sufficiently address the issue of reducing . Based on research by
t he present i nvaebstrocEon.i tFurthesmtreg ndhaiond of hghatzomeantdsotateawater
antifouling coatings enpl oying polyester resins are it need of

i nprovement i n PHEDIE PpRE Aoy t%@maltp@we[: end apclspepewercppity, ang) theivf t he
conventional antif.Quling coatings,have high | ecul ar wei ghts and
require the usepr8$1 qr?ﬂcﬁg o G Bm%gagp%ﬂ? tﬂg ¥ P}gdﬁg‘é‘%ﬁu‘?ﬂ osity

sui tabl e £or cogthng. S i ri.al.s can be
provi ded "ior pr ac#@gavgggeq\ﬂg@g}#%ﬁﬁ@&(@gﬁ?ﬁg‘? é@%a%dﬁ %%Jﬁedre%%?éol ow
environment al  f&iFoltd g @mlingd Bdsiithel Q9BE chRESEMoHasP AlryRet W Ref@f
vi scosity reduction can redlce the anmount of organic solvents used in
t he coating mataihesion of hgoatickrentisbso excessively 10 increases the
hydrol yzing rate in seawater, and since the hydrolyzing rate cannot
be adj usted, th@003hgutiEnhingntcoating | compgsitismer eynpleyibgphydelyzahiben

pol yl actic acid, .polyglycolic acjd or the like is used as a_paol yester
resin for -an anﬁqlg?ﬁ‘]%/ri R0t | 11505t ¢ ‘ﬁﬁr‘@W’BI %i%"?%"@&\asﬂnpfﬂ?ﬂﬁggh

ong per Pus- - 18Rg0: g1echiRd nofeltB s el CARRERE LY o
enbodi ment of agbi@1ehd édrdlh 6938difytrathlk CLonaiNaBbAS Ry PREYEIHE o

resin, cuprous oxide and zinc Oxide, it cannot” be con ered a
hydr ol yzabl e colagdrolysispied nal onlgrethitit eheeBemaintifiliow pebforMi¥éevakue to
be easily mnimzed, Furthernore, the resin used in Patent docunent
10 adopts a strauet @l edibaviaken onpain ctheciptosassi dfiemetebolisie oifde
chain ends, and therefare dtg& t forma metal crosslinked
structure. |t jSRAYERRENS eﬁ?‘@ fi§- difficult to | ower the VOC val ue

fructure. 11 ) i LT e he VO
R e i
as not yet ee@h&%ﬁﬁﬂﬁ}h@dﬁ&yﬂaﬁ& re&R 18l Al Hé]tgd;&ggée%ﬁéﬂacg% ﬁ%ipgshe |

exhi biting both.. [0012] “The present inventio

in light of theowd or ewenfioanesiops elfceris, ethylehe gbrcoband il [4-hangddidl s
object is to provide an antifouling coating conposition that allows
high | evel s to $rpodmerixedd i op BrByestaroporuECsiap dsucohds tasth and 1,2-

tifouling, d that ' 5anti f qul.i ti fil ith
O O, b AR SR GG O A TAD (.1 .

bt ai ned i i f J <l ti ; Lti t hod of
oL o071 18, i 0ROl (OReSATIE o JeRRASE ¢

d to. | i : i t.
g;ogirdeg asgmg?%gg@&f@abcﬁ@a ﬁlsﬁfbf’}i%%da%&@{%s 14cRE abRAVER n{ipﬁd;l talQﬁ

K hydro l'e ant’i foul i ng coating co I on
(hereunder al socarbbeplicedoitiocaitatping a5 Hyaladsdyf @idupsg Paeat iddgument 3
conposi tion") conprising a first conponent that contains a pol yester
resin having a distloeesponidrolyzads polyetteracsin fecnotifowingaontingibet ison
hydr oxyl val ue of no 8r eater thar}j‘& 0Q and a 25C vj scosity _of no
greater than 508PTAPGsSd anambypf apmliphatic BHgetemisamaisinammetalisalt af past e

comoundvory  EaltpERA RS i M 3l i, MASHET ¢ BELE BreaifietOral ©
of the first copppgpLy %H@foﬁﬁﬁ@@@ah%ﬁ%fﬁ‘éxceﬁ% Maﬁ@ %ﬁeagn%@]use 4

antifouling coating” refers to’an a Ing coatin



[ 0024] The invention farther .provides an antifouling coating film
150bt ai ned by curing a two-pack hydrol yzable antifouling coating
conposition of the invention as described above. [0025] The invention
stil] anther provides a nethod of preventing fouling of a base
material, wherein a two-pack hydrol yzable antifouling coating
conposition of the invention as descri bed above is coated onto 20or

i npregnated into a base material and then cured to form an
antifouling coating film Advantageous Effects of |Invention [0026]
Accor ding to the suftyigdstliydrolytibg irsicpobiainet &yt eopplmbdiatian logvit QAN gh
solid-type hydrolyzabl e antifouling coating conposition with

25sati sfact ory Bahdweplibetidsach ahelyalic auid, lasheatid optaprelatmnapagle,
that can formantjfouljng coating filns with excell ent nmechani ca
strength and hé&i ﬁhﬁghal environnental |oad and minimat effects

on the human he d aylow VOC whil .so_exhi bi ti,ng.sati sfactory
coati ng manageagdqtoilgg %‘?ﬁdPﬁtﬁ]\a\{e&WEWt %d?‘#ﬁcﬁ?fei)r?}b Ng C8HY % erm
antifouling pro i i ghi degr. : o) t ing
Sproperty] . Aoosrap et BoubhEY 00 AR, A0l AN AR ' SR T e
an antifouling eahini hitHouiigd B%@m @O d RBbadi® A6t &MpRAHI Witk lal Ng
property and excell ent” nmechanical strength. Furthernore, according to
the invention itathexylogmip) Pateot doaunetd G disoloser tanoahtifbulpree veatinpgng

fouling of base materials, which can prevent fouling of base materi al
surfaces of und&pPHBeBHOL eoOpHsing: 8 hydie }f?ablﬁﬂi@ﬂyﬁﬁieémli%g@ carbeil goupet s,

LRI R L AT e A
E)I chVSr ggts: 23 tL @s{’? 'ﬁ’ﬁ?%r? c?ﬁ@ﬂ@g%ﬁg@ %@ép. t?% ﬁf?%é % %ﬁg#ﬂ;&‘ﬁ@g

[0028] Preferredimmbdiaanics Réattihetal\vridel @hoMdster R0s BAtH88 GLidoed
in detail. 20[0029] [Antifouling coating composition] The two-pack
hydrol yzabl e anvaliewfiSfe20omtd argamtifoplisg bgemb, Fftertt KiosumedioR] diselakes
conprises a first conpgnent that contains a polyester resin having a
solid portion aél@niuliag ntisizaspolyeatet-based tpun cpwosition okipinedsyal ue
of no greater th 100 and a, 25C vj scosi f no greater than 500
nPa-s (her eundeﬁgéjpg c?nraélf“g‘?‘ﬁ’é’& FEHHY 2 ﬁSi%Bg’lleé’P @’%Qﬁwﬁ% “9E°T%FH€F a
second npone Meh i [ SNG4k NG I angd: jcupr ous
oxi de, mggrein ?'%ﬁggﬁgtﬁﬁl %@g§n|lg@gﬁﬁgﬁh§ @é%tgﬁgﬁ#%ﬁ%o gggaghr
than 400 gfL baééi%i)l?ﬂﬁeﬁf!ﬁg cOfpbn@its, PARNT #6ctimeaP TRPRRRES é}ﬁ&tﬁslﬂﬂ%d
conponent. Each of the conponents will now be explained. 5[ 0030

<Pol yest er resi noat{nf) corfrsimg b chicadp and at binferpmdlymeart v a hgdioiyfable may
be a nonocarboxylje acid such,gs benzoic acid or p4butylbenzoic acid,
an aromatic di capl8Ry| Wil acidubmetienal grodyynem andcPaientddoqusensiht fal i c

acid, phthalic .10 acid or paphthal enedi carboxylic acid al i phatic
carboxyl i c aci ddgﬁ]@ﬁasasa_na PHIREE | QAN E8h LETPTISIEE 3 E¥é‘l°§fz€ cisﬁl&l“

succi ni csaci d, 1t G < ohe i ‘ | }
trivalengaor gr éﬁ%ﬁmggkgbgéﬁ%ﬂg%f%ﬁghghﬁggég#ﬁﬁépﬁ?%#%ﬁﬁgﬁ%ﬂ%?ﬁi
pyronel l'itic ackgppeppysitieiser alkyl ester (for exanple, a C-CA alkyl
ester) or acid anhydride of the foregoing. A 15 nonocarboxylic acid
and a di basi c a€lithtudliss an aromatic di carboxylic acid or saturated

al i phatic dicarboxylic acid may each be used alone, or two or nore
may be used in EsbBitdateratreTrival ent or greater pol ybasic acids may

al so be used al i n conbi natiqns of O, more, 20[ 0031
Al cohol 203 petes Gamsnt 1437 ariaes Setepk dinpig N
prggyfenéggmgglpﬁh&ca%bg?mi &dj_?églg%,ﬁngﬁ)panedi ol , 1@ but]grtedi ol ,

111- but anedi ol , “neopen yco 5- pentanedi ol, 1, 6- hexanediol,

3-t net hyl pent aneelroly oAbl o pisak Unchamikel SN oRigIRANGNO!

3-net hyl -1, 5- pent anedi ol , e

o




10 resin (A) (100 wt% is preferably 5-95 wt 10, nore preferably 10-90
Wt % and nost preferably 20-80 wt % The content of structural units
derived fromthe al cohol conponent is preferably 5-95 W% nore
preferably 10-90 w % and nost preferably 20-80 wt% [0033] As the
met hod for producing polyester resin (A), first the acid 15
conponent and al cohol conponent are Conbi ned, and esterification
reaction or transesterification reaction is conducted by a known
production process such as a nelting process or a solvent process
with tol uene orpyicaien IEEN%2-082ecESs) to prepare a saturated

pol yester resin. For preparation of a polyester resin,

pol ycondensat i ofPateadc dbommeray BI}e Japa2@sec obltednsidedit PREs: 3ﬁ@ﬂ1wttdﬂr
reduced pressure wthout a catal or if.necessary under reduced
pressure in thePlp}?léﬁﬁmHEéNOagdé%a%st such as anti rmny trioxide,
ger mani um oxi de..0 tai'n a est r resin.

t1t t
[0034] The 25C K?a?éés%P?}YfB?n | éﬁly SRABESS o Fﬁxa(%le‘i rBEPRGANPRAN
500 25nPag s, prﬁfﬂﬁfcﬁﬁ{uﬁ'}ﬁ% (%335% s and nore preferabl y 200-400
S

nPa-s. | f  the viscosity exceed nmPa-s, it will be difficult to
prepare an antp:aski QEciGRGH:! 159 %ﬁmﬁﬁtmé‘xéﬂlﬁéd@aﬁﬁ@t ?fﬂl?ca‘ffﬂh' e

havi ng a vol atite organic conpound (VOC) content of 400 g or | ower.

[ 0035] The wei ghtiblaatnaBE] b, 6<3Rd86 wei ght of pol yester resin (A) is
no greater t han_5, 000, preferably no greater than 4,000 and nore 5

preferably no gifetanér documens, G0 alb&nesmewagmneév&fag’fe Applasstibar

wei ght exceeds ity will be high and the final
coating materi aﬁqﬁ’r"é@ m%ééé@g@fy i ncreased, tending to i ncrease
t he VOC ¢ont ent il Wi t n al, bt ain
a coat abte vi sc@%fc{lg d}‘f{,ﬁrﬁ%ﬁt sﬂ ﬁg "*QnU\ﬁA .nngd g%-%ﬁrﬁ éﬁ t)vel ght

will 10l ead to pgsicdHah Nt 2GU0.Mpopkt er drying of the coating film
and.therefore the wei ght-average nol ecul ar weight is preferably 500

or greater. [OO@&fenthdovmheiit -33vdupgrssrolaeminedePgieht oApplidayiest er
resin (A is the value obtained by neasurenent by gel perneation -
chr omat ogr aphy ?@EﬁﬂamﬂHébNod'bl ®M42usi ng a standard pol ystyrene

calibration curye. |SThe OPC c tlonsbo eu&?ar wei E@“
measur ement  ar elERenE o doprRent < Ghc Japangst | Sesaniy ﬁ% etegb 08PBYcatioRachi |

Go. E?LP?‘SOE.G‘*@%%@%E@ﬁoﬁ?ﬁ{;ﬁé‘%o?t The 'S0l 1d portion acid
val ue of polyes I%%eﬁteab[ﬂgﬁﬂ 18] Sy gﬁ&e A Whyﬁg% ﬁﬁk%n%ﬁre

L_L

preferably 90-1 SO|Id po t|on acl alue is an 50,
reaction with zPulsicagodEBIN. 10298¢5%r ded and the drying property
will be. inferior, while if It exceeds 200, reaction 25with zinc

oxi de wi |l caus®ummeaxyodilnventic eri al to have high viscosity during
m xi ng and tending to result in day-by-day viscosity increase. The
solid portion a&pehrigaldaobiem he pol yester resin of this enbodi ment

Tho sol 1 20por t1 E0OF) BB, B R0 sF ) Bt Bl bR hesiciea o
than 100, prefeg tﬁ%ﬂén’]ﬂﬂ%ﬁﬂﬁ% ahhﬁ'ﬂllﬁg codBAg LYt %hlu!ec i lheéent

greater than 20 nost preferably no“greater than 10. e solid

portion hydr oxyyearabi esdesimeadintilOtgahiteosponsd (YOL) byntaﬂtwmtme
rosin and petroleumresin used for the coating material wll be

reduced and thematfriats, appdditiande mbvrdhlg po&rignd ahfifomlihgpeifordanoshi | e
the water resistance of t‘go coati ng Imwi |l also be inferjor.
10[ 0039] To obt HPREHEIHANEOHHSIeRET anwd@@mgaﬁ C%mgé@@atwnas' n (A

Mt roducPag. an- AEAT SowsRes SARE Aeqhifot wiforto: HBeahy S0t s or
modi fication w g%é%%%@h%g@i'\@@sc' ?ats%@{v rRGEh B%ﬂ@fﬁ%enﬁn%%’tﬁ?s‘ ¢ acid

and a di val ent be use taln a acid



nmetal salt orosslinked structure (for 'exanple, -000. -Zn2+. -00C)
derived froma -COO group as the residue obtained by renmoval of 5
hydr ogen ion froma carboxyl group of ‘polyester resin (A, and Zn2+
as the metal ion of zinc oxide. The netal salt crosslinked structure
is readily hydrolyzed, allow ng stable hydrolysis to be exhibited.
This allows the grinding and cl eaning properties of the coating film
to be exhibited .for prolonged periods, so that a coating filmwth
excell ent 10l ong-term antifouling performance and excell ent
flexibility canhhe yebh afougd, thehi deRvedsRpal !aﬁﬁfcﬁlhh\gﬂpmgs rﬁ%ﬁyﬁa@ can
provi de practical coating material viscosity even if the VCOC value is
set to 400 g/ L. pplgesterhedinearcdaneedof rprowarent hrethe folbowing depeazd t he
car boxyl groups ol yester resin (A) can often be_confumed by, for

f
oxanpl o, al ter al009R] Speciieaitn allool e euventimal katiSoling iontngst ke
i Xi f 1 it t he, | ter, i A | uti 0t
2l 50 Sonet | e BRBCBRFHAL T SERSA RIS BEa8p hiri Upagtef et
e o200 21 oun S e 0] qplRTon Colitla e Collo RS, R OBl AV S

any of varfious p e sl Zes: e€n ZI hc 0X ch as

active zinc oxi f@dils 185 dhﬁ%@prwlﬁecffdr?ﬁéciti@ﬁl s hﬁ{r@ﬁig%&%@ cBitents

reacti on between the carboxyl "groups of polyester reSin (A and the
zinc oxide is asgbtlercfedlowcanihectntad ficidhigess. nTstng evennidiedldrar ge
particle size, while the coating-flral hardness is also increased in
a shorter peri ogolyestensnior anstogiggmacrhiction i con awdeceothet freowibaef ongaticl m i s

exhibited early_.25[0048], |In the antifouli, oat | ng conpositiaon of
this enbodi ment SOWEHHS 288 Bkitg% QP&H%rﬂlaﬁenggf 33 r%‘ﬁﬁ ?fafof’mmﬁélﬁ't s by

100 par t S0y welighESes HRoEVZRE TRy fauel i bl 1R ATERG g,

parts by wei ght ydibeaiRAbk %ﬁj@feﬁpﬁ{e_tlbﬁ%téﬁcdrﬂﬂbﬂﬁlﬁcgﬁg&g RSlhREES
wil] tend to be poor, while if 1t is greater than 30 arts by wei ght
the curability ¥¥ikngadlactid dddnpslyptyrolib abidior ithe adistueedss Ppulyestdr0049]
Paste (B) used for this enbodinent conprise; as an essential
conponent cupr otgsimdor @a anhfasting sextings thedydrolyzing fajeisi tag highemd it is

Cuprous oxide exhi bhits,stable antifouling performance,, fromthe
vi ewpoi nt  of i t@%%?’ief‘hﬁé‘%“ﬁé‘) R an %M@g P@W‘H@ﬂ&ﬁ@@e@&-
organis 10anghd LRl s 1 () | rty.in.antifouling
coati ngn??l s | ﬁOd&bL§¢9§$®B§T P%tglgaé]oéﬁ'gbgﬁ{shr?ﬁg%g?%?r?ﬁmgnﬁﬁﬁl St i ng
coati ng conposi tj } gﬁﬂ?ﬂ i t h i tent is
used at prefer a%ilny?/ﬂag%&%ggﬁgl rts%&%&éﬁ%ﬁ%&%’%ﬁeﬁgr e er%gl y
200- 600 parts byneixidy, bwi it Rames pecondiderdd@ hydrdlgzablenoatieg ghiterhl, t he
pol yester resin. <£10_051] <(C) Rosin and rosin derivative> The
antifoul i ng coagthgt cddasodpt iablawoithe hVeOCevebgi fente easilyt uninkmized.

conprise a rosin apd/or a.rosi,n derivative. Rosins include gumrosin,
20 wood rosin aﬁaﬁﬂgm%i the rgsin r\‘,seci?&' Atepk Apgasny dd 3dopis  stuctute

. hydr-ogepgt ed r@si-ns,. . pol I rosl n .ei_ni r.0Sl s

al dehyde-agodi fi gg&‘?@s‘?ﬂ%@@’%@ ilﬁsef‘ﬂnjeet*a"? e e % eﬁ@é i%ﬂd THidEe dass,
rosin and/or it i [ u b L Ngle ] e of
oo o more typag R e LS YRRl Bl o
ei ther or both tiffichltrist 1@seonipoéOC anllcsedhost ¢opmengnthe abatide nay

be added to a prepared m xture of the first conponent and second
conponent, al t howaghgdability. preferably added to the second conponent.

' [0052] Th ft ' / in.derivative i

pr_([af ﬁ'[ a]bl y 8. g??@%ggﬂj Eﬂlsi]og‘(f/)r ?&@n[jq%f@[;gfa'@ﬁ& h‘i%‘lgvyaareilé?Q@%d%‘&tﬁ?f by
wei and nos ef era - r [ Wi r c 0
e Ot 29, oSt BRELSLAD N G B0 OIS BBl bt ) L RRGEL O
than 0.5 part b)éom{gg%%giﬁhﬁ%ﬁggtl ng material viscosity will tend to

i ncrease, and at gr 00 parts by weight inpairnent of the



The antifouling coating conposition of this ernbodinient may conprise
at |l east one additive selected fromthe group consisting of

pl asticizers (el), extender pignents (e2), pignent dispersants (e3),
color pignments 5 (e4), anti-running agents (e5) and anti-settling
agents (e6) (hereunder referred to collectively as "additive (E)"),
The additive (E) may be added to either or both the first conponent
and second conponent, or it nmay be added to a prepared m xture of the
first conponent and second conponent, although it is preferably added
to the second OOPEIER presd IReaSIn The bﬁéﬁ%bécﬁhdﬁl%héd (£ ight ®ftgpder
pi gnents (e2) (other than zinc oxide), pignment dispersants -(e3),

col or pi gnent s dfedgendondd problimspidpeptior 463nddndbjnt is-toetrttidagn
agents (e6) will now be explained in detail. [0057] (el) Plasticizers

(Crone 165 nL. TCB (1erereasl PhosohaL o) oty FLRYL pLhers. and
di 2l kyl pht B?le ?fpéé?o Wﬂ%waﬁéﬁf il | @H&t?ﬁ%ﬁéﬁ&éﬁffﬁ% LA
of i ncr eabi ng. (b iog, Ae Sntelh Sxta e loobtept shEb o T g
Chlor i hat ed par's PTac Lher & nay Do uea St Pt ohaopne el o
ones that are a'imﬁlﬂl’sitio&agaﬂdhmetlmdldf@rdmﬁm?fmliﬁg of baywrhateaids.at ur e,

but the average nunber of carbons is usually preferred to be 8-30 and
nmor e pref er abl ySdoties o Bneblpmef er abl y' t he nunber - aver age nol ecul ar

wei ght 25i s gener 200- 1200, and nor ref erabl y 300-11Q00, t.he

Vi sgosi ty i sgggﬁggj ﬁ'&/"%& F%é@ltveltg‘f &W@@%@E{@Cﬁjﬁéy@P :é&%@‘iﬁnﬁ!?@ or
reater oi se/l.2 h i fi [ aw i S nerally ...

0o 5 gt bac skt of Jiventsl, RSl ls %Bitoliod BoRR cBinnbeition ar c
araffin wth tgsi 4 eV MeTa ol 1o M A a

(I?oati ng film W(tﬁﬁf%au%&&ﬁd}%g%%%& gﬁgﬁnplgglaigng to %%)o é(;%%ne{%glbpﬁﬂém he

resul ting antifeawhpridng b fasatomgreanTias cbhiains d polybsterclebior havaiced

paraffin has less than 8 carbon atons the effect of. inhibiting
cracki ng may besolidsoitiore aeidvalugtnif|58-200, asohd portiondiytnay] 8due af hon

atons the polishin egr (regenerabil.it of the_obtained coating
1P surface. negreBe (o800 00 A  Grriiopuil O SEUBEREs SONRRIE G AR The
degree of¢ chlor} Lon (chloripe,content f .t.he. .10 | or.d nat

par af fi ni§ S us uéa%l%éh% r %418%62% V'}[Plbchﬁ% agg%é@yo%gﬂ%}ﬂﬁgpé O&?(g&faglfl&gﬂ?%g
35-65% Using : il .g%' #h i pagh i of
chlori Qnati on w )ﬁb%%%@%?g%eg? f)l%{glfe:‘{gll m wi %ﬁ%ﬁc%ﬂgg %gngﬁggsgggl i ng
to be obtained greanr tthan 166 WLikRgedohi the Whtah ®icthatimgg ceaphesdt bnen.
Such chl orinated paraffins include TOYOPARAX 150 15 and TOYOPARAX
A-70, by Tosoh ®sepd comppesnt.ol Bunterms twe-patie patifvaling eoativgl refers to
specifically, CS-based,. C9-based, ,styrene-b s%gi’ and, )

di cycl opent adi e¥e- n@oﬁﬁﬁmﬁ‘dé’f AstyRe| Psesls byh apxingy B gohioss

forms, wth co I Ck- r t.s..including QUINTONE 1500 and QUUNTONE
1700 by Zéon @%géﬁgﬁr?ogggﬁﬁ%ﬁl "these are 20 chlorinated

paraffins, petr@lgumrheshieudh 5%@@0 LSh : t:L Ci Z&LS may
be used either goonjenror %Prll co icnatl onsﬁgﬁtmogﬁﬁﬁg‘r]&eﬂtﬁft%%i ihe )
plasticizers (epackar eniffoefigr akbytirgddesmpbsifiod - 3RO Pt s pddyinpei tbt
nmore preferably 0.1-200 parts by weight and nost preferably 0.1-150
ggr t is byt wei ght §foma§nme?tbtﬁm cmnl[:%m; ]p@d 1(;@%)«91 E«)’(\;ﬂpg;mﬁ,dhe.fdmtulaﬁon

pol yester resjn sol utj on. e endei pi gnent s
Ext ender pi gmenfi’ Pitotglﬁrﬁé“d’;@ﬂfﬂ@)ml?tr?@ﬂéﬁé) &PBPOBEN ca,

eng g3 thaf asenxeEe,
ica, clay, si um.fel.d .Cint b . kaol i d
a1 um o G 6t o o R el P PR b e B R,

carbon, 5 al “%%ﬁ& ?é%ir??omﬁ&&ﬂgéféd;{ﬁg emFﬁc; dagat erhi?gérﬂ g&{%g@ﬁg”m e

and hart= sulfate are al so use tering ag



0.1-100 parts by weight and nore preferably 0.1-50 parts by weight,
Wi th respect to 100 parts by weight of the polyester resin (A '
solution. [0067] (e6) Anti-settling agents 5Anti-settling agents (e6)
i ncl ude organic clay-based Al, Ca and Zn am ne salts, polyethylene
waxes and pol yet hyl ene oxi de-based waxes, with polyethyl ene

oxi de- based waxes being preferred. Comrercial products include

DI SPARLON 4200- 20X by Kusurnoto Chem cals, Ltd, The antifouling
coating conposition of this enbodi nent preferably 10 contains an
anti-settling aggnée (REVOD @ifhd WehyheMRRMe Bk d%hﬁﬂfﬂiahﬂ@a@ﬁﬂﬂ%t lon
of the solvent insolubles during the storage period and inproVing the
sfirrability. [oiStaR] aAydabzableesrttifoulingaceming (@fpostioprieiepablmgdded
in an amount of 0.1-100 parts by weight and nore preferably 0, 1-50
parts by wei ghtemnsepatingr dbpegtinding 1001 slaeningbpropeiighty o stavdlized

pol yester resi n}gécg) sol ué?'hlon. [0069] <(F) Solvent> The antifouling’
coating conposi EYGAYSS MeEENERGodi nent nay further conprise a sol vent

(F). Publicly k ant s. W i r . 2 ol ]] ints
may be us%d as @%L%%%’lﬁﬁ( It—cﬂ ,Oglgn p\g%éej ?ftlﬁggﬁygﬁtoﬁeﬁegng{)/ésgge g
ment i oned al i phaiffigieagy \1@@&%@%&0@?5@&9@9@&1 HBKIO TR FeAnsdd Vi3 such
as toluene and xyl ene;” al cohol - based sol vents such as isopropy

al cohol, u- but ymatkiabkixcosityd ahé ebutalizead codiply; mestigl canpaiti@nivéthsuch
as ethyl acetate and butyl acetate; ketone-based solvents such as
met hyl et hyl 25kighowetingréihflexitiBiyuayVOeobne gemtertharh§00 gffy buk et one;

and et her-based or ,ether .ester-based solvents _such as ethyl enegl ycol
monomet hyl et hePllaCtl‘é"{l H?T"é e gfapEBE lﬁﬁ‘?ﬁg@ﬂﬂh@'} @pﬁg?r!n%?»oélﬁl E‘ﬁ%@ﬁg%l'col
nonomnet h et hef _an [ | enegq |, .no hyl.. et.her et wth
ol ene foé; hy! d%ﬂé@&*@?ﬁﬁ%;;ﬂ ﬁ@%&%@fﬁ%ﬁ%ﬁﬁ%@ﬁeﬁcﬁigj&%her

ei ng preferredy,d e fn ERYNIDE cHRBEnS 115k PSBISRIRR or as
conbi nati ons ofa%mg?gglamg’\rﬁe ponpoulrrllds.r::-[go70] 1Thg gnti'f oul }:ingély
coating conposi iricesas@thetrBackivitpadi todmbraeiths hopartich eudh dsthe esdtipgnent
and_second conponent descri bed above, and the volatile organic

conpound (VOC) fibnt drsing spreperty; esaated tiiem stength/ Lcoating mprepertsabingd
100-350 g/L. AV ontent of no_greater than 10 400 g/L can mpim ze
envi ronment al | B%Ogﬁgblgﬁf efgqlg et RERRSHY A% $RUogHg W@PW?{ he
val ue determ ne ndek th asuri.ng condi ti on expl ai.nedyi.n t:he
Exanpl es et | ofnigoms PRgiRAZ Eh vt FABSesaB g SRSBUE Pl R i <
enbodi nent can : the bh A BR I Xk ket onent
and second 15 c%%p%ﬁ@%l%?ﬂ??%h%v%é %'léen. prgvflg%)?g(?lgn %B%‘?de‘%’. a@ﬁerw
stirring and m Rirfi@x redyiroliag ahe aold vabhedt shagitde ko @oftesll er digidpr r er
such as a hi gh-speed Di aper m xer, __sandwg_ri nding mll, basket mll,
bal | mill, trippbwpedyl anfodwydmlygzability] awbichr yarei xdependent vens ahetal

Shi nagawa m xer or the like. 20'[0072] [Antifouling coating film and
met hod of preveRiSs ling of base materials] The antifouling

Coat i ng eBrposi (6T FRR Tk aRet BUEE el SO R el ol B ' 7

met hod of preveltd ng: J et al.s; NG i

enbodi nment , themgn??%%%%g&aé% t nS[ gg%&blog tﬁ%eolﬁ%glﬁg{rﬂ%n]_g*fegﬁ%ﬁr}gr@i oned

enbodi ment is Cgﬁa&@ﬂmtﬂgﬂﬁﬂasilﬂ@&sﬁﬁﬂadyeghlbeﬁﬁaﬁoﬂaﬁﬁnﬁl’dﬁa}ﬁw. and

then cured to forman antifouling coating film [0073] There are no

particul ar rest [¢Q{7] ds 2w vhide kastEnian did sdcond abmpendnias preterblyof

t he met hod of preventing fouling, but it is preferably an 5

underwat er st rudPd08 raitsi py weishH; wohrespest 1o 108 prstsgBRrveiglindl ey

exanpl e, ,the antifouling. coating conmposition nay be applied once or

several £fmes b§°&e§‘8mg’r?' nmet hod onto the surface of underwater

structures such I j ASed N J: : ower
A O SR8 B e AR, o PSSRl WESeER)

pl ants, sl udge t'sion- Oor vari ous ocea 10




[0077] As expl ai ned above, this enbodi nent can provide a two-pack,
25| ow- VOC hydr ol yzabl e antifouling coating conposition capabl e of
formng an antifouling coating film having | ow environnental | oad.
and excellent antifouling properties, superior uniform polishing
degree of the coated film whereby the coating fil mundergoes uniform’
wear at a constant rate over |ong periods, and excellent maintenance
of long-termantifouling performance of the coated film all ow ng
superior 5 antifouling performance to be naintai ned for prolonged
periods and nakfngel ¢ 'gegglrgsiﬁgﬁdj%@ggﬁj ngivigesel s, as well as an
antifouling coating Iﬁn%mand shi ps, underwater structures, fishing
gear or fishin OUQPE_Tﬁ@aﬁ‘@ﬁumlg Bodting vdnipokitiohiofghe mavetien prieferbly
Exanpl es -10[0078] The present invention will now be explained in
greater detail habedconmprisesanpbetifoakng agembeotberithan aypaosiozéde)wi th t he
under standi ng that these exanples are in ng way limtativ n .the

i nventi on. Tge 0820} @em é@f&o‘ﬁgﬁg mﬁ%@mﬁﬂﬁr}ﬁ@l éﬁﬁ}?@@aﬁﬁﬂégﬂ Horiner
ot e, RS b 3RS S B Pl s fom
(Production Ex : I i ion (a-1))
In a 2 L four- ﬁéeﬂgé@ﬂ&p?lgéﬁgc%’ﬁ%?gﬁs reg%‘%‘%ﬁ%%% fh gﬂf)tg?? i;ésg{s.

i sophthal i ¢ aci [@02#RThd apafdutingfcos@nBeb@pasiion o23Be Inwatibs sHll yet
neopentyl glycol and 20 89.0 parts of therne gl ycol, and reaction
(esterificati onfurthac trrefjablyn sompridesc te dexdend2f Qiphent fothautlsmi pinthe
presence of nitrqgen gas. The water generated during the reaction was
renmoved by refl|@# dewat er i ng and, measuring the acid value by KOH

reacti onlias. sULDERHOREERE sB¥ting oBRBrPBnoRaR pdrition: iehed
100 and the soIﬁ%{gfeg%lg,!cgﬁ&gggwg%ng%%%ﬁgaﬁﬁched 30. After cooling

the reaction mXture, i as ~methyl isobutyl ketone to
obt ai n pol yest e[OOQ?fF'I‘ﬂeSéﬁﬂ{btlﬁ% (cBatidg hawipogitiennef he ahivémicdoraisent of
70.3% an acid value of 70 (100 in terns Of solid portion), a

hydr oxyl val ue pifeferglily cBMpiirestaccaler mfmend i d portion), a viscosity of
320 roPa's and a wei ght-average nol ecul ar, wei ght of _1, 800. 5[ Q080]
(Producti on Exatfi9é] %hemg@t&n St povidest &t anddoulingoreatingn fifm- 2))

Bxanpl e 15 oxcoPRord DRafiiy 3 naroamsntg VA, R HEE cPrARE ¢ o
t hose shown in a'@rl“ j@si&m%_ggﬁ%hﬁéﬁésg&g&@@r%%@‘npl e 3: Production of

pol yester resin Sof ution our--necked flask there
were added 225. Elmﬂ e Ohvérgph bR fgh@C hebvides 6a Gndthdd Dfopreb@BME C
acid, 205.0 parts of neopentyl glycol, 131.0 parts of ethylene glycol
and 86.0 parts fifulingrdai tasamiatkriah neherein et tiworpack Sy (edyanblef anifiou] g
reaction) was conducted at_  220C for 6 hours _in {he presence of
nitrogen gas. TheatiRgi@mpgsiioraidee myentien endeserbed slvedasortedanied by

fl &uat er i d ' t.h i d.val KOH titrati d
i hydr Gyl vt SUByeaRRE InEkDy P ARG TR oA PR, GHEL | B G B

suspended when Egﬁ i jion aci d val ue reached 43 and the 20
solid portion hy rgg%égoaﬂ%&gtﬂrhgléched 115. The m xture was then cool ed

to 170C, 108.0 g@%ﬁ%}éo“g@ﬁgm ofindekigr! | 1 tic anhydri de was added,
the m xture was warnmed for 2 hours, addition reaction was conduct ed,
and the reacti of00f&$ Asusplmgedhatfwerentite, i 0 patsibier i pravide ndowaVOE
reached 90 and the solid portion hydroxyl value reached 60. 25After
cooling, diluti btgh/véghféyéameohﬁ@r@lm%/lﬁ peitfapling sesBliRg | copepasitiont vidbt ai n
pol yester, _resin sol.uti On!faé%?g) havi'ng a heating resj du? of 70.0% an

acid val ge of egatfé%ftTlﬂ befevesy T HEoRs GRECS O PRITIRARCS APt of
acid val A PETiS GT _ ; n _
nai bt aver aga” it S5 aptufilibe BBdunSrihe GRH' defbly SSIRRI O ARG




obtain resin solution (a-11). [0084] <Evaluatigon of resin properties>
The foll ow ng eval uati on was conducted on pol yester resin solutions
(a- 5 1) to (a-7) obtained in Production Exanples 1 to 7 and resin
solutions (a-8) to (a-11) obtained in Conparative Production Exanple
1. The results are shown in. Tables 1 to 3. (1) GPC Measurenent was
conduct ed under the follow ng conditions. 10(GPC neasuring

condi tions) Apparatus: L-6200 by Hitachi, Ltd. Columm: Gel packs

G- 420, G.-430 and G.-440 by Hitachi Chemi cal Co., Ltd. Eluent: THF
L5Plow rate: 2.y d@udfilNmiddal RAHIndrRal %g a&memm@ﬁni\%’ggﬁé (Y the

wei ghing out 1 g of reSin solution into a tlat-bott a wre of

known mess was hewen healftearin ow VIl nhilentiotdxbisnigiaionces cotngd at
125C for 1 hour, after which the vveieﬁhts of the residue and wire
20wer e nmeasur edmanagashiithieand nen r esiellont (dyip wasperyl cntlafeng-tefine

term "heating resj " has the sa defipition as "nonvol atil e,
content” menti oﬁ@éfgﬁﬁ%&'d}‘ﬂ?%e%ﬁ@@ RE/ (ﬂegrea aﬂ‘?h@am@%sﬁlﬁ'@%mgt he
pol yestercresin rség)l L_%j’aon was neasured at 25C 25using a B-type

Vi scomet er. (4)p gt i on of conpatibility After m xing each of the
pol yester resin i } tion: : Lt h
the conbi nati onAr%g(glid%ﬂ I ;5%1?%‘%?1% g!bﬁegi%ip%gﬁgé@oﬁ rg{?lggié??ﬁ Fg@%)fgof
111, it was coapesdingnfitmawithass dxcallent Wohb-t@nd idhtifRBRE | pop&ty and
(clearance: 0.3 nm and dried at 23C, and the outer 5 appeariance was
exam ned after gskeHeurraechanicalilensthl to 3, "A" represents
conpatibility d "B" represents no, cqonpatjibility (separation).
[0085] [Tabl e 1¥uthermoge. aqeerding o dhe imyentionpil) is cansebler s provide a

RRIRATERS SNSRI SHE e

fouling of base material surfaces of underwater structures, ship outer

platings, fishing nets, fishing gear base materials and fhe like, for
prolonged periods.
.Brief Deseription of Drawings
15 [0027] Fig. 1 is a diagram showing the evaluation levels in a cc-)ating
film drying propesty test (wood block pressing test) for the examples,
Descripﬁon of Embodinients
[0028] Preferred embodiments of the invention will now be described
in detail.
20 [0029]
" [Antifouling coating composition]
The two-pack hydrolyzable antifouling coafing composition of this
. erabodiment coxoprises a first component that contaings a polyester 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



Schack acid 427.1 452 ?Maio acid. - Iso ihthaljc acid M= 52.9
Tare hthalic acid Benzoic aoid - Trimellitic anh dridc
Non-vol atil e content 31 703 69.9 Resin properties ViscosinPa-s 320
360 Solid 'onion acid value m OWN 100 110 Solid , trlion h drol
value in: ON, 30 10 Nunber-avera o nolecular wk t 860 920 \Wg
(-aver. :a nolecular wei: tfw 1800 2200

component which, is a paste comprising zinc oxide and cuprous oxide,
wherein the volatile organic compound content is no greater than 400
g/l based on the total of t}ie first component and .second component.
Each of the components 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 -such
as adipic acid, sebacic acid, azelaic acid, succinic acid, hymic acid or
1,6-cyclohexanedicarboxylic acid, a frivalent 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 forepoing. A

15 monocarboxylic acid anél a dibasic aeid such as an aromatic
dicarboxylic acid or satnrated aliphatic dicarboxylic acid may each be
used alone, or two or more may be used in combination. Trivalent or
greafer polybasic acids may also be used alone, or in combinations of
tWo Or more.

20 [0031] Alcohol components for polyester resin (A) include ethylene
glycol, propylene pglycol, 1,2-propanediol, 1,3-propanediol, 1,3-
butanediol, 14-butanediol, neopeniyl glycol, 1,5-pentanediol, 1,5~
hexanediol,  3-methylpentanediol,  diethylene  glycol, 1,4-
cyclohexanedimethancl, 3-methyl-1,5-pentanediol, 2-methyl-1, 3-

25 propanediol, 2,2-diethyl-1,3-propanediol, 2-utyl-2-ethyl-1,3«
propanediol, hydrogenated bisphenol A, ethylene oxi'de addition |

10



Conpatibility Rosin A A Alicyclic hydrocarbon T. MMTONE 1500 A
Ket one resin AROPALAS1 [0036] [Table 2] L "xII Toxa LL1
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products or propylene oxide addition products of bisphenol A and
divalent or greater polyhydric alcohols such as frimethylolethane,
timethylolpropane, glycerin and pentaerythritol.  These " alcohol
components may be used alone or in combinations of two or more.
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 costing
composition of this embodiment, and reactivity with zine oxide, the
coutent of structural units derived from the acid component in polyester
resin (A) (100 witb) is preferably 5-95 wi%, more preferably 10-90
wi% and most preferably 20-80 wit%. The content of structural units
derived from the alcohol component is preferably 5-95 wt%, more
preferably 10-90 wi% and most preferably 20-80 wt%,

[0033] As the method for producing polyester resin (A), fixst the acid
compoﬁent and alcohol component are. combined, and esterification
reaction or wansesterification reaction is conducted by a known
production process such as a meliing process or a solvent process with

toluene or xylene (reflux process) to prepare a saturated polyester resin.

For preparation of a polyester resin, polycondensation reaction may be |

conducted at 200-300°C under reduced pressure without a catalyst, or if

necessary under reduced pressure in the presence of a catalyst such as
antimony frioxide, germanim oxide or N-butyl titanate, to obfain a
polyester resin.

[0034] The 25°C viscosity of polyester resin (A) is no greater than 500
mPa-s, preferably 100-500 mPa-s and more preferably 200-400 mPa-s.
If the viscosity exceeds SdO mPa-s, it will be difficult to prepare an

11
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antifouling coating composition that is coatable while having a vblatile_:
organic compound (VOC) content of 400 g/L or lower.

[ObB 5] The v;rcight-éﬁmrage molecnlar weight of polyester resin (A) is
no greater than 5,000, preferably no-greater than 4,000 and more
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. Ifit is less than 500 the low-molecular-weight will

lead to residual sticking after drying of the coating film, and therefore
the weight-average moleculay weight is preferably 500 or .great:er.

[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.
The GPC conditions for molecular weéight measurement are as follows.
<GPC conditions>

Punip: L-6200 by Hitachi, Lid.

Column: Gel packs GL-420, GL-430 and GL-440 by Hitachi Chemical
Co., Ltd. |

Bluent: tetrahydrofuran

[0037] The solid portion acid value of polyester resin (A) is 50-200,
preferably 80-150 and more preferably 90-110. If the solid poition
acid value is less than 50, reaction with zinc oxide will be retarded and
the drying property will be inferior, while if it exceeds 200, reaction
with zinc oxide will cause the coa;ting material to have high viscosity

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

12



dV < Turd EE2 LEI SOZ | 99E ? SizZzZz 1 9S RO 01. 06 Os 0001
090z Il d olyester resin (A) solution toM a zropirug Ncopentyl
p.lycoE euudoirlioptrllarayi, Sebacie acid ollaiiPLI tsoplighalic
acid Terephthatic acid pypu opzu. 221-rPaltre 2111R212P. 1.

Non-vol atile eantent (% (s..uaa()l.4socsit., otnarsq 90fo& Pry
221MP21 Pin Solid nordon hydroxyl value (rogl COH g) 03300 ; Rape' cl
1E11100EOM Cal | 13A51-. WAI TI N Wi ght - avenge nol ecul ar wei ght (M)
2132)1 Alicyclic hydrocarbon (QULNTONE 1500) ( arnOnt |ILITSW

ST. 199>1 el The solid portion acid value of the polyester resin of this embodiment

may be measured by titration using potassinm hydroxide (KOi—I).
[0038] The solid portioﬁ hydroxy! 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
portioil hydroxy! value exceeds 100, the compatibility between the rosin
and petrolenm resin used for the f;oating material will be yeduced and
the outer appearance of the coafing film impaired, while the water
resistance of the coating fillm will also be inferior.
10 [0039] To obtain a sblid poition acid value for polyester resin (A)
within ‘;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 used to obtain a polyester with acid ends,
15 or synthesis of the mamn chain polyester may be followed by
introduction of a polybasic acid (such as trimellitic anhydride). A
method of introducing & };olybasic acid.at the start of synthesis may also
be employed, but introduction by addition after polyester synthesis
allows easier conirol 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 hydroxyl value of polyester

resin (&) 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 viseosity reduction

will tend to increase the hydroxyl groups, and in such cases a

- monocarboxylic acid such as benzoic acid may be simmianeonsly 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 alcobols. Specific examples include aromatic
hydrocarbons such as toluene and xylene, aliphatic hydrocarbons such
as hexane, esters such as eﬂlyl 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 in combinations of two or more. Because of the high acid
value of the polyester resin it is prsfeﬁed to use a polar solvent such as
an ester, kétone ot 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.

[0043]

<Second component>

The second component of this embodiment is a paste comprising zine
oxide and cuprous oxide as essential .components (hereunder also
veferred to as "paste (B)"). -

[0044] The zinc oxide in paste (B) is an active pigment, and the 2inc

oxide functions as a curing agent by reaction with the carboxyl groups
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of polyester resin (A),
(0045] Reaction between polyester resin (A) and zinc oxide can form a
metal salt crosslinked structure (for example, ~-COO--Zn*"-00C-)
denived from a ~CCO group as the residue obtained by removal of
5 hydrogen ion from a carboxyl group of polyester resin (A), and Zn®* as
the metal ion of zine oxide, The metal salt crosslinked structure is
veadily hydrolyzed, allowing stable hydrolysis to be exhibited, This
allows the grinding and cleaning properties of the coating film to be
exhibited for prolonged periods, so that a coating film with excellent
10 long-term antifouling perfmﬁance and excellent flexibility can be
obtained, while preparing a two-pack reaction can provide practical
coating material yiscosity even if the VOC value is set to 400 g/L,
[0046] The reaction between the zine oxide and the carboxyl groups of
polyester resin (A) can often be confirmed by, for example, alteration of
15 the color tone of the solution after mixing of paste (B) with the
polyester resin (A) solution, It can also sometimes be confirmed baged
on time-dependent viscosity increase of the mixture.
.[ 0047} The zinc oxide in paste (B) may have any of various particle
sizes. When zinc oxide fine patticles such as active zinc oxide ate
20 used, the situation is preferable as reaction between the carboxyl groups
of polyester resin (A) and the zinc oxide is aceelerated, compared to
using zinc oxide with a large paricle size, while the coating film
bardness 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

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

15
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properties Conpatibility [0088) <Modification of antifouling coating

composi tion> ( g :
antifouling coati A@%%&SP |ongggve§§ %gﬂ]fl%%? e{mﬁh FJP %%Of
manner. First, é/dt&ri@saﬁ AYeNt? 18 SeBabks L0 JREW2Bighptiesdoarigt hy!
i sobut yl ketone ( part NT.DO (1.3 parts) rosin (7.5 parts)

and chl ori nat edprpaesif:§ mlﬁd&lg)mabk):eszﬁmenwﬂletdndm he poa) whitle iphtast i c
container and agitated with a paint shaker to uniformdissolution.
10Next, Tal ¢ PaEreatenthsn308)patts biicveghidae curmbdidy £ag cogied Hlsistypngth
fel dspar 4.2 pat APERlVl RED F5RK (0,3 part), cuprous oxide
(434par s), HL d P‘?ﬂone(ZSparts) and the anti-settling

agent i $4200- Zﬂ%ﬁg]l],;]&g 1) MELLE I B0 mgegﬁ%@éﬁeﬁmds

wer e added, and |sperse
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after dispersion for 20 mnutes, l'tration was perforrred vvlt an 80 -
nmesh filter scr@&eprot® md@amma;stsmb(el)anaﬁmﬂhg pedfomancgmionente As
the first conponent there was used polyester resin solution (a-1)
obtained in Pr o@@ﬁpb@hﬁfa{f&m%\@lg mm‘cﬁﬁgammmdglmqf@gamsms,

pol yoat ef0r oo nelbEE TS (4 AP TEhE EoRcbLR RBRpbRe ool PR decond

conponent, usi Bt Ph PRS e ALAET - " [00891 (Exanples 2 to 19)
Antifouling coa A conpo ions were prepared in the same nanner as

Zockarml o 1 X EUBY DA g comghath o g g
first 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 weigﬁt of the polyester resin. '
[0051]
<(C) Rosin and rogin derivative>
The antifouling ceating 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 include hydrogenated
rosins, polymerized rosins, maleinized rosins, aldehyde-modified rosins,
rosin metal salts and rosin amines. The rosin and/or its dexivative used
may be a single type or a mixture of two or more types. The rosin
and/or rosin derivative may be added to either or both the first
25 - com}')(ment and second cofnponent, or it may be added to a prepared

mixture of the first component and sscond component, although it is
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conponent as shown in Tables 4 to 6. [0090] (Conparative Exanples Ito_
7) Antifouling coating conpositions were prepared in the sanme nmanner
as Exanple 1, except for changi ng the conpoundi ng ingredi ents and
5armounts of the second conponent and the types and anounts of the
first conponent as shown in Table 7. [0091] [Table 4] ardurexa r-
o-2'I - 11 ISt 511 ft 111 TM VEY lcol 06 O,-3 401 uPl 01 111
l ct A St tt Yte to 06
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 1o 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
paris by weight impairment of the physical properties, such as cracking,
will tend to occur. '
[0053]
10 <(D) Antifouling agent> _
The antifouling coating composition of this embodiment may further
comprise an antifonling agent (other than cuprous oxide, hereunder also
referred to as "anfifouling agent (D)"). Antifouling agent (D) may be
an organic or inorganic aniifouling agent, which include metal
15 pyrithiones such as copper pysdthione or zinc pyrithione, and 4,5-
dichloro-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-dichlorcxaz—nac;ctyl-4uisothiazoli11-3~one or 2-methylthio-
20 4-t-butylamino-6-cyclopropylamino-s-friazine.  Antifouling agent (D)
is preferably added to the second component,
{0054] Tn the antifouling coating composition of this embodiment,
antifouling agent (D) is preferably used in an amaunt of 10-600 parts by
weight and meore preferably 100-500 parts by weight, with respect to
25 100 parts by weight of the polyester resin (A) solutfon.
[0055]
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<(E) Other additives>

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 (¢3), color pigments
(e4), anfi-runming agents (e5) and anﬁ—séttling égents (e6).(hereunder
referred to collectively as “"additive (B)"). The additive (E) may be
added to either or both the first component and second component, or it
may be added to a prepared muixture of the first component and second
cormponent, althongh it is preferably added to the second component.
[0056] The plasticizers (el), extender pigiﬁents (e2) (othei' than zinc
oxide), pigment dispersants -.(63), color pigments (e4), anii-running
agents (e5) and anti-settling agents (e6) will now be explained in detail.
[0057) '

" (el) Plasticizers

Plasticizers (el) mclude chlorinated paraffins, petroleum resins, ketone
resing, TCP (tricresyl phosphate), polyvinyl ethyl ethers and dialkyl
phthalates, The antifouling coating composition of this embodiment
preferably includes a plasticizer (1) frc.:m the viewpoint of increasing
the crack resistance of the coating film (antifouling coating film) formed
from the antifouling coating composition.

As chlorinated pavaffing there may be used straight-chain or branched
ones that are either liquid or solid (powder) at room temperature, but the
average number 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 3.00—1100, the viscosity is
generally at least 1 (poise/25°C) and preferably 12 or greater

18
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(poisef25°C), and the specific gravity is generally 1.05-1,80/25°C and
more preferably 1.10-1.70/25°C. VUsing a chloripated paraffin with
this specified mumber of carbon atoms will allow a coating film with
low -cracking and peeling to be obtained from the resulting antifouling
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 swface may be poor and the antifouling
property inferior. The degree of chiorination (chlorine content) of the
chlorinated paraffin is uvsually preferred to be 35-75% and more
preferably 35-65%. Using & chlorinated pavaffin with this specified
degree of chlorination will allow a coating film with low cracking and
peeling to be obtained from the resulting antifouling coating
composition. Such chlorinated paraffins jnclude TOYOPARAX 150

and TOYOFARAX A-70, by Tosoh Corp. As petroleum resins there

may be used, specifically, CS5-based, C9-based, styrene-based and
dicyclopentadiene-based compounds, as well as their hydrogenated
forms, with commercial products meluding QUINTONE 1500 and
QUINTONE 1700 by Zec;n Corp.  Preferred among these are
chiorinated pal'afﬁns, petroleum 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
polyester resin (A) solution.

(0059}
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Extender pigments (32) (other thau zinc oxide) include talc, silica, mica,

clay, potassium feldspm; or calcium carbonate, kaolin and alumina
white that are also used as anﬁ»settling agents and white carbon,
5 aluminum hydroxide, magnesiumn. catbonpate, barium carbonate and
barium, sulfate that are also used as delustering agents, among which
extender pigments selected from the group consisting of. tale, silica,
wica, clay, calcium carbenate, kaolin, barium sulfate and- potassium
feldspar ave preferred. Estender pigtoents are plgments with a low

10 refractive index that when kneaded with oils 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 viéwpoint of improving the coating properties,
including crack resistance.

15 [0060] An extender pigment (e2) is preferably added in an amount of
0.1-300 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]

(€3) Pigment dispersants .

20 As pigment dispersants (¢3) thexe may be used convenijonally known
organic and inorganic dispelising agents. QOrganic pigment dispersants
include aliphatic amines and organic acids (DUOMEEN TDO by Lion
Corp., and DISPERBYK-101 by BYK Chemie).

[0062] A pigment dispersant (e3) is preferably added in an amount of

25 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 fesin {A) solution.

20
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[0063]

(e4) Color pigments

As color pigménts (ed) there may be unsed conventionally known
organic and inorganic pigments. Organic piglnen;[s include carbon
black, naphthol red, phthalocyanine blue and the like. Examples of
inorganic pigments include red iron oxide, baryta powder, titanium
white and yellow iron oxide. Various coloring agents such as dyes
may also be added. The -antifouling coating c'omposition of this
embodiment preferably contains a color pigment (e4) fiom the
viewpoint of -discretionary adjl;zsﬁngnt 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 preferably 0.01-10 parts by weight, with
respect to 100 parts by weight of the polyester resin (A) solution,

[0065] | ‘

(e5) Anti-running agents (also known as "anti-sagping agents")
Anti-running agents (e5) include amide waxes, hydrogenated castor oil
waxes and polyamide waxes and mixtures of both, and syofhetic 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 Qil
Chemicals Co., Ltd, The antifouling coating composition of this
embodiment preferably contains an anti-running agent (e5) from the
viewpoint of allowing adjustment of the anti-running property during
coating.

[0066] An anti-running agent (5) is preferably added in an amount of
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0.1-100 perts 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-seitling agents (e6) include organic clay-based Al, Ca and Zn
amine salts, polyethylene waxes and polyethylene oxide-based wages,
with polyeﬁylme oxide-based waxes being preferred. Commercial
products include DISPARLON 4200-20% by Kusumoto Chemicals, Lid,
The antifouling coating composition of this embodiment preferably
contains an antj-seitling agent (e6) fiom the viewpoint of iareventing
deposition of the solvent insolubles during the storage period and
improving the stirvability.

[0068] An anti-settling agent (26) 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]

<(¥) Solvent>-

The antifouling coating composition of this embodiment may ﬁ;rthef
comprise a solvent (F). Puoblicly 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 sclvents 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 monobutyl ether, propyleneglycol monomethyl ether and
propyleneglycol monomethyl ether acetate, with wxylene, methyl isobutyl
ketone and propyleneglycol menomethyl ether being preferred.  These
solvents may be used as single compounds or as cmﬁbina’tions of two or
more compounds.

[0070] The antifouling coating composition of this embodiment
comprises the first component and second component deseribed 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 hurnan
health. The VOC is the value determined under the measuting
conditions explained in the Examples section. .
[0071] The antifouling coating composition of this embodiment can be
produced by stiming 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 COTIng
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] ’I‘her‘e are no particular resirictions 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 onfo the surface of underwater
structures such as plumbing drains in thexmal power or nuclear power
plants, sludge diffusion-blocking films for vatious ocean civil
engineering works such as coastal roads, undersea tunmels, harbér
facilities, canals/water chanmels 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 structares with excellent antifouling properties, allowing
sustained release of antifouling agent corponents for prolonged periods,
and exhibiting excellent crack resistance with suitable flexibility even
when thickly coated.

[0074) That is, an antifoulng coating film obtained By coating and
euring the antifouling coating composition of this embodiment on the
surface of 2 molded article exhibits excellent ahtifouling properties that
allow long-term and continuous prevention of adhesion of aquatic
creatures such as sea lettuce, barnacles, green laver, serpula, oysters and
Bugula .neritina, Satisfactory adhesion occurs especially for material
surfaces when the materials of ships and the like are ERP, steel, wood or
aluminum  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 mé.mtém the
function 6f the structure for prolonged periods, while coating onto a
fishing net can prevent obstruction of the ﬁslﬁng net mesh and lower the
risk of environmental pollution. '

[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
an, overcoat for repair on the surface of a ship, especially a FRP ship, or

an underwater structe that has alteady 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
film formed in this manner on the swface of a ship, undexwater
structure or the like, and it may be about 30-250 um/application, for
gxample. - )

[0076] The antifouling coating film of this embodiment, obtained as
described above, is the cured product of the antifouling coating
composition of this embodiment, and therefore the sk of
environmental polluifon is low and it exhibits an excellent long-term
anfifouling property against adhesion of a broad range of organisms
onto ships and underwater structures.

[0077] As explained above, this embodiment can provide a two-pack,
low-YOC hydrolyzable antifouling coating composition capable of

fonning an antifouling coating film having low environmental load and

25
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excellent antifouling properties, superior uniform polishing degree of
the coated film, whereby the coating film nﬁdergoes uniform wear at a
. constant rate over long periods, and excellent maintenance of long-term
antifouling performance of the coated film, allowing superior
5 antifouling performance to be maintained for prolonged periods and
making it svitable for sea going vessels, as well as an_antifouling
" coating film, and ships, underwater shructures, 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 "wi%", respectively.
15 [0079]
' <Production of polyester resin (AY>
(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 pauts 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, measuing the acid value by KOH titation and the hydroxyl value
by the acetylation method, the reaction was suspended when the solid
25 portion acid valve teached 100 and the solid portion hydroxyl value

reached 30, After cooling the reaction mixture, it was diluted with
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portion), a hydroxyl value of 21 (30 in tenms of solid portion), a
 yigcosity 0£320 mPa-s and a weight-average molecular weight of 1,800.
5 [0080] (Production Example 2: Production of polyester resin solution
@)
Polyester resin solution (a-2) was obtained in the sarme manmer as
Example 1, except for changing the amounts of statting materials fo
those shown in Table 1.
10~ [0081] (Production Example 3: Production of polyester resin solution
(-3)
In a2 L fouwr-necked flask there were added 225.0 parts of isophthalic
acid, 366.0 parts of sebacic acid, 205.0 parts of ﬁcopelltyl glycol, 131.0
parts of ethylene glycol and 86.0 parts of benzoic acid, and reaction
15 (esterification reaction) was conducted af 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 T.l:‘te acetylation method, the reaction
was suspended when the solid pdrtion acid value reached 43 and the
20 solid portion hydroxy! value reached 115. The mixfure was then
cooled to 170°C, 108.0 parts by weight of trimellitic anhydride was
added, the mixture was warrﬁed for 2 hows, 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 AfRer cooling, dilution was performed with methyl isobutyl ketone to

obtain polyester resin solution (2-3) 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 viscosify of 345 mPas and a weight-
average molecular weight 0£2,060.

'[0082] (Production Exaraples 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
manner as Production Example:3, except for changing the types and
amonunts of starting materials to those shown in Table 2.

[0083] .

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

For Comparative Production Examples 1 and 2, synthesis was cartied
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 reacied jherewith %;0 obtain resin solution (a-8)
or(@9).

For CofnparatiVe Production Exemple 3, synthesis was carried out by
the same steps as Production Example 3, and KOH titration confirmed a
solid portion acid value of 10, afier 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 canied out by
the same steps as Production Example 3, and KOH fitration confinne.d a
solid portion acid wvalue of 140, after which imellitic anhydride was

reacted therewith and the solid portion acid value was adjusted to 210 to
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obtain resin solution (a-11).

(0084

<Evaluation of resin properties™

The following evaluation was conducted on polyester resin solutions (a-

1) to (a-7) obtained in Production Examples 1 to 7 and resin soltions

- (a-8) to (a-11) obtained in Comparative Production Example 1. The

results are shown in Tables 1 to 3.

(1) GRC'

Measurement was conducted under the following conditions.

(GPC measuring conditions) ‘

Apparatus: L-6200 by Hitachi, Ltd.

Column: Gel packs GL~420, GL-430 and GL-440 by Hitachi Chemical
Co., Ltd.

Ehuent: THF

" 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 wive

were measured and the heating residue (wi%) 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
using a B-type viscometer.

(4) Evaluation of compatibility
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After mixing each of the polyestér resin solutions obtainad' 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
applicator (clearance: 0.3 mm) and dried at 23°C, and the outer
appe&ance was examined after 24 hours. In Tables 1 to 3, "A"
represents cbmpatibi{iiy and "B" wepresenfs no compatibility
(separation).

[0085] [Table 1]

" Pred Bl | Prd Bx2
Polyester resin (A) solution &1 a2
Monomer Ethylenc glyeol 89 79
composition Neopentyl glyeol 3R2 235
{parts) Trinethylolpropme - -
Schacic acid 427.1 452
Phthalic aeid . - -
Itophthalic acid 3 358.9
Terephthalle acid - -
Benzoit asid - . -
Trimellitic anbydride . -
Non-volatile content (956) 703 £9.9
Resin propertics Viscosity (mPa-s) 320 360
Solid portion acid value (ngROH/p) 109 110
Solid portion hydroxyl vatus (mpKOR/) 30 10
MNumber-average molcenlar weight (Mn) 860 920
Weight-average motecular weight (Mw) 1800 2200
Compatibility - Rosin A A
Alicyelic hydracarbon A A
(QUINTONE 1500}
Kefone resin A A
(LAROPALASD)

[0086] [Table 2]
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EO9... r 81-9. b. 150& g 3 -. g g o2 [ 0095] <Eval uati on of
physi cal properties of antifouling coating conpositions> The physi cal
properties of the antifouling coating conpositions of Exanples 1 to
19 and Conparative Exanples 1 tr.) 7 and the coating 5filns forned
using themwere evaluated in the follow ng manner. The results are
shown in Tables 8 to 11. (1) Measurenent of volatile organic
conpound (VOC) wei ght The values Tor the coating material specific
gravity and wei ght NV were used for .the follow ng cal cul ati on. 10VCC
(g/L) = coating material specific gravity x 1000 x (100 - wei ght

NV) /100 (2) Specific gravity Imediately after mxing the first

conmponent and seCyNy coNponent|, [TNE gty off thg antifouling coating
composition fillil#g|a sdeciffic i%@r it cu? Wi th an internal vol une
of 100 m was ne&gggg;@tg 2§_‘13t(b del Agldlh spec fic gravity
(coating materi al=SpacElist g avil { B~ FenB)e “| 1 3)* Heati ng resi due
(wei ght NV) | mredglat €l y |af tiet |mij x|i mg| tthe [f} ist cbnppnent and second
conmponent, 1 g otSjant]i 1 dulliing |coalt i nig |cbipOditioh was wei ghed out
into a flat-bottom 20 dilsh,] & [wirle knowh {npss| was used for even
spreading and thelfisol{ufilon jwas| drfi ed at| 125¢C for| 1 hour, after which
the wei ghts of t@ ql ,f\gﬁr{éegyé%g%@%ecg anpd the heating
residue (W% wag, T “IMeasiftierent of antifouling
coating conposit B i $ 25The {fifristl conpongent| and second
conponent were we t rajppupt- bf 100D g, and the
coating material |Yi ilatel y pfiter { m ki ng and adj ust nent
to 23C was neasu Vi Sconetler |(M S| CQTESTBR VT- 04F by
Rion Cop., Ltd., f ¥ C[SIE( B\ o9 . |4 5) Airless spray
manageability 5T “tand secpnd| coprpopent were neasur ed
out to 5000 g, a nageab) ity (atpm ging property,
coating fil m out T rgspispraying was confirmed. |
In Tables 8 to 11 Si $afilsfgcypqry cpat]ng manageability,
and "B" represent [ rani|L|dlyl 1p(6) Coating film
drying property {&s preskd| hgs| FEE )2 AlM5D x 70 x 3,2 rum
sand bl ast-treat g 1t ed W[t h ah epoxy-based
anticorrosive co{ ) d pQO| {pfoduct | of Chugoku Nari ne
Paints, Ltd.) to (nies fl I5p ijpm apd Al lowed to dry at
roomtenperature ( of=lllday tp 1p forma coating
film and the suf i § Eldlab further coated with an
epoxy- based bi nd¢ il BF%%%%S)ON product of Chugoku
Marine Paints, Lt i _t@@@éﬁ hE 5100} pm and al | owed to
dry at roomtenp¢ e Eﬁgafﬂﬁgiwtofonna
coating film A j E#:_J?ﬁaig ol this 20 coating
filmwth the anfi :% as§@E§§g§3jryfilmthickness
of 100 pm and al 1| 4| @oan @Irm? }ﬁg'e (appr oxi mat el y
20C) for 1 day t¢ Eﬁ?@ifem%e twi ce, to produce
a test sheet havi epdG| glg|Eli Impith a dry film

t hi ckness of 200 éetgﬁ§§' urther fried at a room
tenperature of 23 ’gd yE2|“H 130 x| 30{ x 10 mm wood chip
was pl aced on th? ok [ He| deptjer), ia pressure of 40
kgf/cn2 (3.9 MPa) mas applied onto|tpe wood |chip Injthe |ongitudinal
direction for 20(nj nytees, and the coqgltlon @f the goating film
surface was observedg(@eformation of |ghe codtd ng El n was measured) .
The eval uation | ¢vell§ eaFe shown in|F g 1. 5§tn Figl 1, 10 denotes

t he wood chi p and [2( &%notes the coatgng filjgd@ Theleval uation | evel
of 5 indicates no-deéefernmation—of—thelcoating film20, and is the nost

satisfactory condition. . The evaluation |evel of 4 indicates slight
deformation of the coating film 20 but no exposure of the wood chip
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(7) Antifouling coating filmpolishing degree test An applicator was
used for coating of 50 x 50 x 1.5 mm hard vinyl 15 chloride sheets
with each of the antifouling coating conpositions prepared in the
exanples to a dry filmthickness of 150 pm and the coatings were
allowed to dry indoors for 7 days at roomtenperature (approximately
200), to prepare test sheets. Each test sheet was attached to the
side of arotating drumset in a 20 thernostatic bath containing 25C
seawat er, which was rotated at a circunferential speed of 15 knots,
and the antifou&@gghcoating filmpolishing degree (fil'mthickness
reduction) was neasured each nonth. (8) Antifouling coating film

stationary antiémuiﬂ&ﬂeﬁ@pﬁfﬁmﬁx@%a&aglg&ngﬁ@&% 3.2 mm. sand
bl ast-treated steel sheet was coated each 25day with an epoxy-based

coating materi afExaBANMNDN 500, product of Chugoku Marine Paints, Ltd.)
to a thy filmthickness of 150 pmand wth an epoxy-based binder
coati ng nat eri alhg BeeaxdHcaopouenp of dbe t angifordingg okasing Meoupasitiza mas |

Ltd.) too}a dry fié&hhi (ikqﬁﬁs of 100 pm in that order, and then the
surface t he BOEWCAHD e FRIBSBAFEEmM t he epoxy- based binder
Comosi ti ons_ pr b eqSFRe el Taa Bl P VG 5, Ptk AP DRE' 12,
pm at a coati i ' epa esdq; t, t est
sheet was drie g?ﬁ%grc\f@g?p@(}g?%ﬂgng@tcﬁe(ﬁgs g%s?.’oﬁd;ﬁmgs@gﬁg%ggd in
Nagasaki Bay, Ndgesedtéd pireffec@uisets) aatk mbeddn ad 000 neidilastic@nRi@ani sns
was visually exam ned each nonth and eval uated 10on the follow ng-

scale. 0: No aaitiegieredofitagpelnt shaberfanngfven dissolulibn.e t han 0% and no

Phan 104 nd noNGHodRErF L3 pagsh R &31sr(Lhpaa opolaRER fodsess hani srs
or gani ss. - 3:  EROIOAT AR IR BT BBl IWE L o
st ¢ orgar! Sappd0fnidie (19RAOHEOG B0, 0GR gl DADBEIRGI ol o
2920 377 OOk A0 pc of s o BB o 12
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 perfouned 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 solution (a-1) as the first
component with the second component, using a Disper mixer. '
[0089] (Bxamples 2 to 19) '
Antifouling éoating cornpositions were prepared in the same manner as
25 Example 1, except for changing the compovnding mgredients and

amournts of the second component and the types and amounts of the first

i3
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,-, ,-. Ln 6EEl 161 8"ZZ it <'': (4tntnllt! I6TELIRETtE
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component as shown in Tables 4 1o 6.

[0090] (Comparative Examples 1 to 7)

Antifouling coating compositions were prepared in the same méanner as

Example 1, except for changing the compounding ingredients and
5 amonnts of the second component and the types and a;mounts of the first

component as shown in Table 7.

[0051] [Table 4]
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[0095]
<Evaluation of physical f)ropcrties of antifouling coating compositions™

The physical properties of the anfifouling coating compositions of

" Examples 1 to 19 and Comparative Examples 1 t6 7 and the coatjﬁg

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

(1) Measurement of volatile organic comp ound (VOC) weight

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

VOC (g/I.) = coating matejial specific gravity X 1000 x (100 - weight
NV)/100

(2) Specific gravity

Tmmediately afier mixing the first component and second component,
the weight of the antifouling coating composition filling a specific

gravity cup with an internal volume of 100 ml was measnred at 25°C to

determine the specific gravity (coating material specific gravity) (gfom’).

(3) Heating residue (weight NV)

Tmmediately after mixing the fixst component and second component, 1
g of antifouling coating coxnposition was weighed out into a flat-bottom
dish, a wire of known mass was used for even spreéding 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 (wito) was
calculated. -

(4) Measurement of antifouling coating composition viscosity

The First comnponent and second corﬁponent Were-weighed out to a total

amount of 1000 g, and the coating material viscosity immediately after

39
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878 Z -e4 N4 E9' 5 CBI 54d7Z L'6Z VEE o00050¢ci 50
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50 1-1 r-1 (-10) Don 41AS. 03 npods 0.4144i orlPist2oPtaH viscosity
(aws) Ataxic:Lid anizaucrry nousseedde | ain

mixing and adjustment to 23°C was measured using a Rion viscometer
(VISCOTESTER VT-04F by Ric;n Co., Lid., for high viscosity, No.1
rotor). _
(5) AinJess 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 spraying was confitmed. 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 fest)
A 150 x 70 % 3.2 mm sand blast-treated steel sheet was coated with an
epoxy-based anticorrosive coating material (BANNOH 500, product of
Chugoku Mavine Paints, Ltd.) to a dry film thickness of 150 pm and
allowed io dry at room temperature (approximately 20°C) for 1 dasr 1o

15 form a coating film, and the surface of this coating film was fther
coated with an epoxy-based binder coating material (BANNOH 500N,
product of Chﬁgoku Marine Paints, Lid.) 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 wm, and allowing it to dry at room temperature
(approximately 20°C) for 1 day to form a coating film, was repeated
twice, to prodnce a test sheet having an anfifouling coating film with 2
dry ﬁlrﬁ thickness of 200 pm.

25 The test sheet was further dried at & room temperature of 23°C for |, 3,
5 and 7 days, 2 30 % 30 x 10 ram wood chip was placed on the coating
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film {at the center), a presswe of 40 kgffom?® (3.9 MPa) was applied
onto the wood chip in the longitudjhal direction for 20 minutes, and the
condition of the coating film surface was observed (defonnatiﬁn of the
coating film was measured), The evaluation levels are shown o Fig. 1.
5 Tn 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 6onditio_n. The cvaluatioh level of 4
indicates slight deformation of the coating film 20 but o expogute 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 oxder: 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 chloride 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 fo dry indoors for 7 days at room temperature
(approximately 20°C), to prepaxe test sheets.
BEach test sheet was attached to the side of a rotating dram 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 (BANNOHR 500, product of
Chugoku Marine Paints, Lid.) to a dry film thickness of 150 pm and
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with an epoxy-based binder coating material (BANNOH 500N, product
of Chugokus Marine Paints, Lid.) to a dry film thickness of 100 pm, in
that order, and then the surface of the coating film formed from the
cpox}LBascd 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, at a coating interval of 1 day, to prepare test sheets.
Bach, test sheet was dried at 23°C for 7 days and then stationarily
submexged in Nagasaki Bay, Nagasaki Prefecture, and the area of
adhering organisms was visually examined cach month and evaluated
10 -onthe following scale. . _
0: 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 atea of aquatic
15 OrZAnisms '
2. More than 20% and no greater than 30% adhesion area of aquatic
organisrns '
3; More thaﬂ 30% and no greater than 40% adhesion area of aqﬁaﬁc
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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.[0100] Yhe details for some of the starfing materials nsed in the’

examples and comparative examples are shown in Table 12.

[0101] [Table 12)

Solid
Product name Manvfachwer Tyoe confent

(%)
Talc FC-1 Pulugka Tal¢ Extender pigment 100
Zing oxide Keushun Hakasni Exteader pigment 100
NOVAPERM RED BSRK Clarfant North Awerica Qrpanic red pigment {1 100D
Copper omading Arch Chemicals Sg’f::“" antifouling | 100
Cuprous oxide NC-803 NS Tech - Cuprous oxide 100}
Potassium feldspar ¥insei Matic Potassium feldspar 100
CERECLOR 852 . Chior Chernionl Chlorinaled paraffin | 100
QUINTONE 1500 Zeon Comp. Alieyelic hydrogerhon | 100
LAROPAL AS} BASE Ketone r¢sin 100
?,Sul?ichl?m&-nactyl-tf- Tohm & Haas Orgaric  antifouling 30
jsothiazolin-3-one - apent
DUOMEEN TDO Lion Figment dispersant 100
BYK-101 BYK Chemical Pigment dispersant 100
2-Methylthio-4-+-butylamine- cib Organic  antifouling
G-cyclopropylaming-g-triazing A agent 100
Dis 630-208C Kusumoto Chemieals | Anti-running agent 20
Dis 4200-202 Kusumoto Chemicals Anli-seitling apent 20
Explanation of Symbols

[0102] 10: Wood chip, 20: coating film.
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[0100] The details for some of the

starting materials used in the exanples and conparative exanples arc

shown in Table 12.

Solid content WO Tal cFal Pul nol ca Tal ¢ Extender pignent

- CLAIMS
[Claim1]
A two-pack hydrolyzable antifouling coating composition,

consisting of two components;

a first component that contains a polyester resin having a solid
portion acid value of 50-200 mgKOH/g, a solid portion hydroxyl value
of no greater than 100 mgKOH/g and a 25°C viscosity of no greater
than 500 mPa-s; and

a second component which is a paste comprising zinc oxide and
cuprous oxide,

wherein the volatile organic compound content is no greater than
400 g/l based on the total of the first component and the second
component.

[Claim 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
permeation chromatography.

[Claim 3]

The two-pack hydrolyzable antifouling coating composition

according to claim I or 2, wherein the zinc oxide content in the second

component is 10-300 parts by weight with respect to 100 parts by
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100 Zi nc oxi de Kyushuu Hal cusui Extender pigoient 100
NOVAPERM t EDF5RK Cl ari ant North America Organic red pignment 100 Copper
omadi ne Arch Chem cal s Organicantifouling agent 100 Cuprous oxide
NC- 103 NC Tech Cuprous oxide 100 Potassium fel dspar Kinsei Made
' Pot assi um fel dspar 100 CERECLOR 8-52 . Chlor Chemical Gl orinated
paraffin 100 OU NTONE 1500 Zeon Coy. Alicyclic hydrocarbon 100
LAROPALAS1 EASE Ketone resin 100 4,5-Dichlora-2-n-ocryl-4-
i sot hi azol i n-3-one. lLun Ro& Haas Organicantifouling . agent 30
auomar | TDO LiBaight ghthapddyestertesint 100 100 BY1C- 101 BYLC Cheni cal
Pi gment di sperﬁﬁn.t

aim 4

The two-pack hydrolyzable antifouling coating composition
according to any one of claims 1 to 3, which firther comprises a rosin
and/or a rosin derivative.

[Claim5]

The two-pack hydrolyzable antifouling coating composition
according to any one of claims 1 to 4, which further comprises an
antifouling agent (other than cuprous oxide).

[Claim 6]

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

[Claim 7]

The two-pack hydrolyzable antifouling coating composition
according to any one of claims 1 to 6, which further comprises an
extender pigment (other than zinc oxide).

[Claim. 8]

The two-pack hydrolyzable antifouling coating composition
according to any one of claims 1 to 7, which further comprises a
pigment dispersant.

[Claim 9]

‘ The two-pack hydrolyzable antifouling coating composition
according to any one of claims 1 to 8, which further comprises a color
pigment.

[Claim 10]
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2-Methyl thici-4-t-butylam no- 6.cycl opropyl em no-s-triazine ciba
Organi cantifoul i ng agent 200 Dis 630-20KC Kusunoto Chemi cal s .,
Anti-num ng agent 20 Di s 4200- 20X Kusunoto Chem cals Anti-settling
agent 20 Explanation of Synbols [0102] 10: Wod chip, 20: coating
film CLAMS [Oaim] A two- pack hydrolyzable antifouling
coating conposition, consisting of two conponents: a first
conponent that contains a polyester resin having a solid portion acid
val ue of 50-200 ngKOH g, a sqlid portion hydroxyl value of no greater
than 100 ngKOH g and Befsr of praventipg douling gf @adbase materiabaompiing s
and a sgﬁpng cogponent which is a paste conprising zinc oxide
and cuprous oxi'g&*ps wherein the volatile organi c conmpound

content is no great . n.t t f. the. fifkst
conponent and t he sgé%%@ag%ﬁn*%gﬁeg%’%t}gg ﬁ%i o-ﬂagﬁ hy%gf?ﬁgblfavﬁ?%&lwg
hydr ol yzabl e b i t.] i i | i
wherein the me%ﬂ%gg\bgggggﬂ%oa}cggﬂl a wel%R{?@gfeﬁﬁﬂelgggﬁﬁg%tgr&r@&]an IS
no greater thédaséniiéisisandasured by gel perneation chronatography.

[ C ai m 3] The two-pack hydrolyzable antifouling coating

conposi tion accordi eging dhai ntwo-pack, hydrokizablehe anfifowlingi deoatimyg ent
in the second conponent i 10-300Tpatts by, weight with respect to 100
parts by wei QRIS OrRAn: Fnt Q‘éléli&ﬁ’oqt@gaﬁ]%‘M] The two- pack
hydr ol yzabl e antifouling coating conposition according to any one of
claims 1 to 3, which further conprises a rosin and/or a rosin
derivative. [C ainb] The two-pack hydrol yzabl e antifouling
coating conposition according to any one of clainms 1 to 4, which

further conprises an antifouling agent (other than cuprous oxide).

[ Cl ai m 6] The two-pack hydrol yzable antifouling coating
conposition according to any one of clains 1 to 5, which further
conprises a plasticizer. [Claim7] The two-pack hydrol yzabl e

antifouling coating conmposition according to any one of clains 1 to
6, winch further conprises an extender pignent (other than zinc

oxide). [C aim8] The two-pack hydrol yzabl e antifouling coating
conposition according to any one of clains 1 to 7, which further
conprises a pignment dispersant. [C aim 9] The two- pack

hydr ol yzabl e antifoul i ng coating conposition according to any one of
clains 1 to 8 which further conprises a color pignent. [Caim 101
A nmet hod of preventing fouling of a base material, conprising the

steps of: coating or inpregnating the two-pack hydrol yzabl e
antifouling coating conmposition according to any one of clains 1 to 9
onto or into a base material; and curing the two-pack

hydr ol yzabl e antifouling coating conposition-to forman antifouling
coating film
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