
SF-2390 DESCRIPTION STAIN-PROOF COATING COMPOSITION, STAIN-PROOF COATING FILM,
AND METHOD FOR PREVENTION OF STAINING OF BASE MATERIAL 5 Technical Field [0001]The
present invention relates to a two-part hydrolysable antifouling coating composition having a low
environmental load and a reduced impact on human body, and that 10 can impart excellent antifouling
property, etc. to the substrate surfaces of ships, underwater structures, fishing nets, fishing gears and
the like; and relates to an antifouling method for an antifouling coating film and a substrate employing
the two-part hydrolysable antifouling coating composition (method of 15 producing an antifouling
substrate). Background Art [0002]The substrate surfaces for ships, underwater structures, fishing nets,
and the like which are exposed to water for long term, are easily attached by various aquatic creatures
20 including animals as oysters, mussels and barnacles, plants as sea weeds, and bacteria.
Proliferation of such aquatic creatures on the substrate surfaces increases the surface roughness of
ship, and therefore leading to the speed reduction, fuel cost increase, and damage to the anticorrosive
coating films applied on the  SF-23902 substrate surfaces, possibly resulting in deteriorated strength
and functionality as well as extremely shortened life time to
underwaterstructures,Inaddition,attachmentand     proliferation of such aquatic creatures on fishing
nets including 5 aquaculture nets and fixed. nets may cause serious problems such as aen deficiency
mortalitycaught fish because of the  obstructionthe meshFurthermore, attachment and :croiif:eration of
aquat c creatures on seawater ps umbing pipes for thermal power, nuclear power plants, etc. may
nterfere with the 10 circulation of coo ng water supply. To solve such problems, research and
development efforts have been directed at various antifouiirg coatings to be applied on substrate
surfaces so as to prevhnt aquatic creatures from att.aching. [000'As a conventional antifouling coating,
an antifouling 15 coating composition employing a hydrolysahi.e polyester resins as a reson is Known.
Since polyester resins are produced oy esterification of dehydration condensation between acids and
alcohols, the resins are easily subjected to hydrolysis excel in antifouling properties, and can be
readily absorbed to 20 metabolism process of microorganisms through nydxolys [0004]For example,
Patent document 1 discloses anti: fouling coatin.g e.sino an aliphaticoolyesteras ahydrol: 



resin, the al.tic polyester is Preparedcopolymerizing one  SF-2390 a polyester com risinu succinao
acid and 1,2-propylene glycol, Patent document 2 discloses an antifouling coating comorising a
hydrclysahle polyester resin. obtained 1) reacti.ng artaxyabid such as lactic -c_., polyvalent
carboxylicacidcontain' g FO hydroxyl 5 uroup, and a polyhydrio al ohol, patent document 3 discloses a
hydroiysable polyester resin an antifouling coating that is composed mainly of an aliphatic polyester
comprising ametai salt of a hydroxyl carboxylic acid, and Patent docume t 4 di loses polyester resin for
an antifnul.ing coating, having excenlent 10 coating suitabiiiiy with an appropriate hydrolyzing rate,
obtained by copolyme. zing 02-40 icarlJoxy., acids. and 02-40 glycols with glycolic acid, lactic acid,
caproiactone, or the like [0008]Also, Patent document 5 discloses an. antifouling 15
coatingcompositIon comprising a resin having an acid value of 20-400, a metal-containing antifouling
agent and a monobasi c acid compound having a carboxyl group, Patent document 6 discloses at
antifouling coating composition comprising a hydrolysable pivetPr having carboxyl groups at both
ends, Patent document 20 7 discloses an anti fouling coating composition comprising a resin obtained
by reacting an acrylic resin with a divalent or more -valent metal oxide, a polyester resLn havincg an
ao:d value of 50-200 mgKOH/g, and an antifouling agent, Patent document 8 discloses an antifoul
anti-algae polyester-hased resin  SF-2390 composition obtained by adding an antifouling agent to a
polybutyieneterephtnalatecopolymercomprising poiytetranutlivlene glycol and isophtn ac.id as
cophlymerizirh4 components, Patent. document E discloses an a.ntifouling coating comprisim a
biocide and a binder polymer which is hydrolysable with an acid functional polymer, and Patent
document isclose an antifouling coating comp sing a hydrolysahie ccitT-polishing resin (an acrylic resin
or ter res ), cupric oxide, and copper pyrithione. Patent document 11 d soloses an a-n'foulinH 10
coating comprising aacrylic acid metal salt-based copolymer anda triphenylboron-amine complex, and
Patent document 12 discloses an antifouling coating comprising a copolymer hay a carboxvJ. group, a
polyvalent metal compound, and an antifouling agent. 15 Citation List Patent Documents [0006
[Patent document lj Japanese Unexamined Patent Application Publication 2E1 No.7-166106 20[Patent
document 27; Japan-se Finexami. ned Patent Application lication No. 7-082513 [Patent
documentJapanese Unexamined Patent ipplication on No. 8-176501  SF-23905 Publication No.
7-5389 [Patent documentJapanese Unexamined Patention Publication No. 9-132736
6] Japanese Unexamined Patent Application 5Publica.tion No. 11-255869 I'Patent document
7Japanese Unexam ed Patent Appli. c Publication No.2000-248206 [Patent document 8] Jananese
Tjnexami nod Patent Application Publication SRO No.57-128742 10 [Patent document 9j Japanese
Unexamined Patent AppI cation Puhli.cationNo. 2-196869 [Patent document 10] Japanese
Unexamined Patent Application Publication No. 10-298455 



[Patent document 11] Japanese Unexamined Patent Application 15Publication No. 11-323209  [Patent
document 121 Japanese Unexamined Patent Application Publication No.W02007-074656 Summary of
the Invention Problem to be Solved by the Invention 20[000Recently, from the viewpoint of
environmental problems, it has been an important issue in the field of antifouling coatings how to
reduce volatile organic compound (VOC) contents of coatings, in addition to providing prolonged
antifouling performance (long-term anti fauli ng properties) and  SF-2390 reducing re-coating
operations. [0008]However, Patent documents 1-11 preferable above do non sufficiently research the
issue on reducing the TOO, The        ohoonducte by the present inventors has found that conventional,
antifouling coatings employing polyester resins must be lmprove.d in the following aspects.
[0009]opecfo calls, in such conventional antifouling coatings, the resins having a viscosity suitable for
coating (especially when the molecular weight of resins is high) must be 10 produced by using a large
amounts of solvent without. except, ion Conseguoniiy, fhe coa materials  having a viscosity for
practical use have high 700; contents, which is no longer environrnentalfriendly. [00101On the other
hand, a research has been conducted on 15 how to lower the resiicosity while reducing the usage of
solvents. [0011]One of the measures includes, for example, lowering the molecular weight of he
polyester contained in coatings. In this neasure, it ispossible= reduce the organic solvent amounts 20
in coat.ings, however, Lhe hydrolysis rate in seawater grows too    gh, which disallows controlling
hydrolysis rate, thus, deteriorating the ].ong-term antifouling property. In terms of a long-term
antifouling property, a polyester resin for antifouling coati having peiyl actic acid, polyglyooiic acid,
SF-2390  etc. as monomers also cannot maintain the long-term anti (puling property because of too
high hvdis rate. 012]In a monomer coinponer.t of a resin itsible Lower tccsity while reducing the
solvent- usage 5 increasing the component rate of the monomers (i.e., soft monomer) such as
ethylacryiate having a iunction that lowers the resin viscosity and Tg for improving the flexibility.
However, since    e Ig of the resin. containing a large amount Of soft monomer as monomer
component preferable above is low, the coating containing 10 such a resin lowers the drying
characteristic (coating strength) Particularly, a coating comprising a resin having a low molecular
weight and a high component percentage of soft monomer as a monomer component forms a coating
film that is significantly hard dry, has a low strength and is still sticky. 15[0013]Parent document 8
discloses an aspect of an antifouling coating to be added with a polyester resin, cupric oxide, and a
zinc flower, however, the coating is hard to say a hydrolvsable coating and is difficult to keep the VOC
value at a lower level. 20[0014]The resin used for the eoa.ting composition of Patent document 10
forms an organic acid residue structure at the side-chain end, hence, a metallic cross-linked body is
not formed. t. is, the resin comprises relatively low molecular weight_ 



comparing to a rCL31,, havi..ng a metallic cross-linked structure.  SF-2390 For that reason, a coating
composition comprising this resin may be ah1 e to reduce the usage of solvents, lowers the VOC
value, and maintain the c oating workabilityto a certain degree. However, the composition uses
poayester of low mole Mar weight, the 5 hydro. sis rate in seawater becomes too high to control, still
leaving a room for improvement with regard to long-term antifouling property and coating film strength.
kPatent document 11 discloses a coating comp fition free fro, copper compoundwhich a nolyner
having a metallic 10 cross-linked structure is used as a resit,. However, since the
resincomprisesametalliccross-linbedstruuture, theresinbears          ' y high molecular weight comparing
to a. resin having no metallic cross-ti nked structure. That 1., the viscosity of the resin is
fundamentallyhi.ghand the coating viscosity becomes even 15 higher if the low VOC is intended.
[0016]Patent document :Li discloses a low yap hydrolysable antifouling coating employing an acrylic
resin, however, there 43 till a room for improvement in the viscosity of the coatings and the drying
characteristic of the coating films. 20[00171The ant.i fouling coating films containing copper or copper
compound (especially cupri c oxide) exhibit remarkable discoloration by ultraviolet ray and moisture. In
addition to the discoloration.,a crack may occur in the coating films when the coating films are exposed
to ultravilet ray and moisture for  SF-23909      lq term. Especially, the crack poses a serious problem,
may lead to flaking, and thus, shorten, the expected service year. (001 To esminate s rich copper or
copper compound emat- problems, an an..ifouldsiton free from copper or 5 copper compound is
proposed, however such antifouling coating compositions are added with a larae amount of various
organic antifoul agents in order to maintain the antifoulinc property, which cenerated various problems
inciudinu extremely high coatind viscosity, low storage stahl  1 - ty, and even deteriorated coating 10 fi
in hardness (strength) Therefore, it was difficult to realize a low VCC with one-part coating composition
employing the conventional hydrolysis resin [0019]Ps mentioned above,the low VOC and
characteristics such as long term annfo -ling property establish 15 a trade-off relation, a polyester
antifouling coating, free from copper and copper compounds (especially, cupric oxide) , that satisfies
these characteristics at the same time has not been achieved yet. [0020]As a resndt of the research
on the above-mentioned 20 problems of the prior art, the inventors of the present invention found that
the adoption of the first component and the second component having a specific composition in the
two-part hydrodysable antifouling coating composition will resolve the above-mentioned capper or
copper compound related problems,  OP-239010 maintaiji. the coatinproperties ouch as a long-term
antifouling property, and rea re low VOC which was extremely d.iffjconventional-colt-bound
composition. 5[0021]The object is to provide: a two-part hydrolysable antifouli no coating composition.
having such features as preventino discolora-Li.on due to ultraviolet ray or rno.isture and racking by
excluding copper or copper compound e.g., cupric oxide) simultaneously maintaining: low VOC a a
long-term 10 antifouling proporny at a high level, and forming. an antifoul coating film excellent in.acal
strenoth for a long-term; and aeduction method of an antifouling coating film and - antifouling
substrat.e employing the two-part hydrolysable ant.i..foulang coating composition. 15 Means for
Solving the Problem 



[00221The two-part hydrolysable antifouling coating composition comprises two liquids including: a
first component contai no a polyester resin having a solid content acid value of 50-200 mgKOH/g and
a hydroxyl value of 100 mgKOH/g or less, 20 and having a viscosity of 500 mPa-s or less at 25'C; and
a second component in paste form containing a zinc oxide, and based on the  total amount of the first
and the second componen the content of vola i. le organic compound is 400g/1, or less, and the
components are free from cooper and copper compound.  SI-239011 E00231in thetwo-part
hydrouysable antifouling coating composition of the present vension, the weight. average. mole csm
weight of the polyester resin, measured by the    [0024]In the two-part hydrodysable antifouling coating
composition of the present invention, the content of zinc oxide in the second component is preferred to
be 10-500 parts by weight re lative to 100 pa -- by weight of the polyester resin (soli content 10R025iiS
is further preferred to contain rosin and/or a rosin den ative in the twopart hydro lysable antifouling
coating composition of the present invention. [00261it is further preferred to contain an antifouling
agent in the two-part hydrolysable antifouling coating 15 composition of the present invention.
[00271itis further preferred to contain a zinc pyrithione as an aning agent in the two-part hydrolysable
antifti coating composition of the present invention. [0028]it is preferred to contain at least onea t' izer
20 sel from a group consi stinu of a chlorinated paraffin, petroleum resins, ketone resins, tricresyl
phosphate, poiyvi nyl ethyl ether, dialkyl phthalate, and (meth) acrylic polymers in the two-part
hydrolvsable antifouling coating composition of the present invention.  33-239012              It is further
preferred to contain an extender pigrnen.t cept for zinc oxide in the two-pa hydrolysable antifouling
coating composition of the present invention. [0030]It is further preferred to contain a pig dispersant n
the two-part hydrolysabie antifouL ng coating compos4tior or the present invention. [0031]It is fu he
orefei to contain a color pigment in the two-part hyd.roiysable antifoulingo"po40 of he present
invention, 10[0032]It is further preferred to contain a dehydrating agent in the two-part  hydroiysable
antifouling coating composition of the present invention. [0033]The two-part hydro.lysahi.e antifouiino
coati composition of ftc present invention comprises two Ii quids as: 15 a first component including a
reaction mixture (A) hay g a  olyester resin (a3) obtaned by polycondensatien of an acid component
(al) and a polyvalent alcohol component (a2); and a second component including a zinc oxide (B), ihe
acid value and the hydroxy.value of the soli, content. in the reaction mixtune 20 are 0-200 m(714.0H4g
and 100 rngKOH/g or less, respectively, copper and copper comp id are suhst.antiaiiy not included in
the two ydrolysabl antifoh -lig -outing composition, and the  



SF-2390It3 IL of the two-part hydrolysable antifou.ling coating composition [00.341The anti fouling
coating film of the present invent ion ad by hai.ng any of t.he above two-part iydrolysable anti fouling
coating compositions. [0035]The antifouling method for substrate of the brese invention comprises
coating or 4:mpreonatin.g any ofabove two-part hydrol ysabla antifouling coating compositions ont.o a
substrate,followed by hardening the substrate to form an 10 antifouling coating film. irAlso, the
two-partable anrifouling coating composi tion of the present invention may be simply referred to as
"two-part anti c ling coating composition" or "antifoul bog coating compos ion", in some cases. In
addition, the term of 15 "two-carthydrolysableantifoulingcoating composition"fl'antifouling coating
composition" or "two-part anti Qui nq coating compositioribe used for indicating state of storage or
transportation without mixing the two components contained as well as a state of mixing the first and
20 the second comp-onni s in the two-part hydrolysable antifouling coating composition. Particularly,
the latter mix flg state is alsoreferredto as "mixture coating". The two-part ydrolysable      fouling
coating compos.ition of the p esent invent ionobtained by mixing the above-mentionedfirstand
econdcomponents (mixture  S 239014 coating) is applied on an object (substrate) to frm ar..1
antifouling coating film. [0037JThe two-polysab]eg co timg compositionthe presenttiontWO - antifouling
coating c.ompositi on to be mixed and used with the above-mentioned first and second components,
which forms a hydrolysable metallic cross -linked body bthe reaction between a polyester resin
component and a oxide fol .owing to the mlxi n of the firstcomponentthe second compone 10
Consequently, discoloration by ultraviolet ray arid moisture is pre-vented and the VOC value cam. be
greatly reduced without degrading the storage- stability and coating workabili.ty toarhieve a stable
hydrolysis me cha sm. resulting in a hydrolysabie antifouling coating composition having a long-term
coating film 15grindabilitv. 100381 In addition, the polyester resin contained in the first component. is a
hign oxidation polyester resin, and by including the resin in the ftrst component, the crosslinkina
reaction betweer a zinc ron and a carboxylic ion of a polyester resin is 20 sufficiently improved when
the first and second components are mixed, which improves such properties as coating film drying
characteristic, coa rig film strength, coating film physica lities and hydrolysis (self polishing
characteristic and  SF-2390 composition of the present invention maintains the antifou i property for a
long-term and also can control drying   ha.r acteri.stic and hydrolysis cucracteristic ass oc..ated with
the metallic crosslinking hy controlling the acid value. Advantageous Effects of Invention
[0039]According to the presentvention,is possible to provide a low VOC high-solid type hydrolysable
an 



- coating composition well-balanced in various performance aspects and capable of forming an
antifouling coating film, which prevent 10 discoloration by ultraviolet ray, moisture, or the like and
cracking; reducinq the environmnntal load and the impact on human body; and excels in coating
operation, drying characteristic, long terra antifouling property (consumption property and stationat ant
g property), and mechanical strength 15 regardless low VOC. [0040]According to the invention, it is
also possible to provide an antifouli g coating fi..lm having an excellent long-term antifouling property
and mechanical strength. [0041]Furthermore, according to the presentviction, it 20 is possible to
provide an antifouling method for substrate (production method of antifouling subst ), which can
prevent fouling of substrate surfaces or underwater structures, -hip outer olatings, fishing nets, fishing
gear, and The like fora. long-term_ Brief Description of the Drawings  SF-23901.6 [0042]Fig.1 is a
illustration diagram showing the evaluation criteria in a coating film. drying characteristic test (wood
block pressing test) ig the Examples. Description of the Preferred Embodiments 5r0043]Preferred
embod ments of the present. invention will now be preferable in detail. [60441 [Two-part hydrolysable
anti calling. coating combos ionl A two-part hydrolysable a.ntifoaling coat g -4 osition of the present
invention is a two-part antifouling coating 10 compos inducting thefirst component and the second
component preferable he] ow, in which the content of volatile organic compound is 400 g/L or less, and
is 400 g or less per 1 11, of the two-part hvdrolysable antifouling coating oon.rosition, and excluding
copper or copper. compound. 15[0045]A first component: a liquid including a polyester resin having a
solid content acid value of 50-200 mgKCE/g and a value of 700 mgKOH/q or less, and preferably
having a ositv of 500 mPa-s or less at 25"C. A second component: a liquid containing a zinc oxide
(e.g., 20 paste) If therst component is a liquid incladin a reaction mixture  (A) having a polyester resin
(a3) prepared by polycondensation of an acid component (al) and a polyvalent alcohol component
(a2), the two-part hydrol ysable antifouling coating composition of the  SP-239017 present invention is
a two-part antifouling coating composition consisting of one first and the second components
preferable below, in which the content of a volatile organic compound is 400 gib or less relative to the
total amount of the first and second componentshat is, 400 g or less per i L of the two-part
hydrolysableathfoulingcoatingcomposi, and substantially excluddCopp or or copper compound.
{OLL4t)jfi.rst ccmPonent: a liquid including a reaction                     InavThg a polyester resin (a3)
obtained by 10 polycondensation of an acid componentand a polyvalent alcohdi component (a2).
second component: a liquid containing a zinc o(B)    The acid value and the hydroxyl val e of the solid
content in the rn tion mixture) are 50-200 mgKOHig and 100 mgKOH/g or less, 15 respecia [0047]For
forming a coating filma substrate, 



two-part hydrolysabld antifouling coating composition of the present invention is used by mixing the
first and the second components. In mixing the first and the second components, a 20 reaction
represented biTt:ne following formula may progress by the polyester resin (the polyester resin (a3)
contained in the reaction mixture if the first component inul udes a reaction mixture A)) contai.n.ed in
the first component and the zinc oxide (B) contained in the second omponent.  31-239618 LC'Before
the mixing, the polyester resin (the polyester resincontained in the reaction mixture (A) if the first
component includes a reaction mixture (a ned in the first comp onedes a carboxyl group as a side
chai"(see (A) below) . In the preparation of mixture coatings by mixing the first and the second
componenbs, an El of a carboxyl group in a particular polyester resin (the polyester resin (a3)
contained in the reaction mixture (A) if the first component includes a reaction mixtureremoves to
generate a carboxylic ion (000) (see (S) 10 leel ow)In addition, the carboxyl iL on and ano oxide (3)
derived from the second component undergo a cross-linking reaction a below to form a hydrolysable
metallic cross-1 inked body. [00491 (Chemicad formula 1] (B) CA,Polyester chain(c)    Before mixing
Polyester chain. After mixing (generation of carboxyl Polyester chain After mixing (formation of hydro
yeable metallic cross-linked body)  Chemical reaction formula ( [0050]As used herein,e from copper
and copper compound" represents "substantially free from copper and cooper compound",  SF 2.390
and more particularly, it represents an asoccit in which a two-part coating composition completely
excludinit cooper or copoe compcs: 0 Wt11) , and another aspect in which a.ure coating prepared ny
nixing ch.e firer and the second components contains very smallamountof (e.g., 100 ppmor less,
speci.fical 10-100 ppm) copper and/or copper compound so that discolor. at on by ultraviolet ray or
moisture and generation of cracks on the coating films by longPM exposure to ultraviolet ray and
moisture rid the like never occur. In regard to the latter aspect, 10 the content of copper or copper
compound depends on the condition that affects discoloration and generation of fi ,e particles (e.g.,
temperature and pH.), the content need be properly adjusted in accordance with the conditions. From
the vie o (=pi et e 1 y preventing she above-mentioned copper or copper compound related
discoloration and the generation of cracks, it s preferred to exclude copper or copper compound
(content: 0 Wt%). 



From the viewpoint of favorable coati= workabi Uty, the antifouling coating composition of the present
invention is preferred to have a 20 Poise (20 d or less for the viscosity 90(viscosity of the mixture
coating) (to be measured immediately after the preparation at 23C) of the coating prepared by mixing
the first and the second components and is preferred to have 5-20 Poise(5-20 d2a-s) from the
viewpoint of the room temperature coating workability, sufficient coating time (usable time), the
3F-239090 preventi on of flowing the coating etc. The'viscosIty preferable herein is a value masureu
by Us= ..on visoosiinete.r (RION CO., LTD VISCOTESTER VT-OAF for highS viscosity, 1st rotor) after
adliuTting the mixture coatino to 23'C. P3052]The "solid content" of particular polyester resin
("polyester resin (solid content)") used herein represents a residue. obtained by weighing lg of the
polyester resin on a flat bottom plate, spreading the resin evenly using a wire of known weigho, and
drying the resin for one hour at i25 C. If the first 10 comphnent contains a reaction the subj ecu fbr thE
solid content acid value and hydroxyl value can be the "solid content"ofthe re.actionndxture (A)
("reactionmixture (1) (solid content) The "solid content" of the reaction mixture represents a residue
obtained by weigh g lghe reaction 15 mixture (A) on a flat bottom p ate, spreading the mixture evenly
using a wire of known weight, and drying the mixture for one hour at 125 'C. [0053]The "acid value of
the solid content" and tne "hydroxyl value of the solid content" in the polye.:si (the 20 reaction mixture
(A) when the first component contains rea ion mixture iT) may be sinply referred: to as "solid content
acid value" and "solid content hydroxyl value". 10054]Below explains each component. [00557 t
component]  SF-239021           firse component of a. two-part hydrolysable antifouliro coating
comeosit.ion of the present invention contains a polyester resin having a solid content acid value of
50-200 mgKCE/a and a hydroxyl value of 100 m.gKOH/a or less, and having an iscosit of 5500 mPa.s
or less at 25'C. [0056]Specifically, the first component is a lig i including a reaction mi uteas an
essential component that contains a polyester resinprepared by polycondensation an acid component
(al) and a polyvalent alcohol component 10 f00571 rst component may include any component
preferable later in accordance with a purpose desired. However, it is preferable that the trrst
component substantially does not contain a ZnO in order not to form a hydrolysable metallic
cross-linked body in the first component before being mixed with 15 the second component. The
statement "substantially does not contain a ZnOpreferable herein represents that a minimum amount
of aria can be allowed to contain in the first component unless the workability remarkably deteriorates
when mixing the first and second oomponents for coating e'en if the nescosity of the first 90
component risesthe hyrolysable meta 'c cross-linked body formed by ZnO. It is more preferable that
the first component                 'Pine in the first component in order to oompletel.y prevent forming a
hydrolysable metallic cross inked. body before being mixed with the second component.  SF-239099
[0058]: <Polyester resin and reaction mixture (A)>  The polyester resin con.tained in the first
component can epered by polycondensat ion of the acid component and olvhydric alcohol. component
(a2). [0059]The reaction mixture (A) allowed to be contained in the first component includes a prepion
obtained pelycondensation of the acid component (al)the polyhydric alcohol campotent
(a2)whichcludes a polyester resin (a3), 



and in many casesincludes a unreact cinow r ((al) and (a2)), 10 oligomer, solvent, catalyst, or the like.
The reaction mixtur (A) is usually used as a first component directly. [0060]The acid component) is not
particularly limited  to any as long as the component is a polybasic acid (divalent or more-valent
carboxylic acid), alkyl ester thereof, or acid 15 anhydride thereof, the polybas c acid includes two or
more carboxyl groups in one molecule, the carboxyl group performs polycondensation reaction the OH
group of the po thy ic alcohol component (a2) preferable late [0061]The acid component (al) includes:
an aromatic 20 dicarhoxyiic acid such as a teraphthalec acid, isophthalic acid, whthai.ic acid, and
naphthaiene dicarboxy - acid; an alipha carboxylic acid suchasan adinic acid sehacic acid, azelaic
acid, succinic acid, haimicc acid, 1, 6-cy lohexane dicarboxylic acid; a carboxylic acid of trivalent or
more -talent (polybasic acid)  SF-239023 such as a tracid and p-yromellitic acid; a low alkyl ester
thereof (e,g., Cl-Ct alkyl ester); or an acid anhydride of these, r00621 The. dibasic ac as an aromatic
gicarboxylic acid and a saturated aliph.atic dicarboxylic acid may be used in one type alone or two
types or MO eover, a trivalent or more -valent poly' sic acid may be used in one tyoe alone or two
types or more. [0063]A pol.yh:ydri.- alcohol comps - t (a2) represents an      alcohol (bivalent or more
-valent) having: two or more hydroxyl 10 groups (Ce, groups) in one molecule. [0064]A polvhydric
alcohol component (a2)(Ludes: an ethyleneglycol,propyleneglycol,1,2-propaned ol,
probanedicl.,edtol, 1,4-butanediol, neope Ye glycol, 1,5-bentanediol, 1,6-hexanediol, 3-metny
pentanediol, 15 diethyleneglycol,1,4-cyclohexanedimethanoi, 3-methyl-1,57oentanediol,
2-methyl-1,3-propaned,ol, 2,2-diethyl-1,3-propanediol, 2-butyl-2-ethyl-1,3-proba:nediol, hydrogenated
bisphenol A, ethylene oxide addition product or propyleneoxigeadditionproduct forb pnenolA, bivalent
or more 20 -vaientpolyhvdricalcoholsuchrrr.metn.yloletha trimethylolprooan, glyceri.ns, and
pentaerythritols. These polyhydric alcohol components (a2) may be used in one type alone or two
types or core. Ahydroxyl acid such as dimethylolpropionic acid can be sibjected to a polycongensation
reaction with the  SF-239024 above -mentioned acid component (al) and bolyhydric alcohol
component (a2). [00651A monocarboxy]1c acid such as henzoi c acid and              benzoic acid can
be subjected to a polycondensation reaction with the acid component (al) and polyhydric alcohol
component (a2). [0066]From 7-e viewpoint of einn an excellent reactivity with a zinc oxide (anoable
me1.ailic cross-1 body can be formeily) in spite of difficulty in viscosity 10 rise when mixin the first and
second components, the content of a constitutional unit derived from the above-mentioned acid
component (al) i.n the polyester resin. (the polyester resin (a3)          first component ii.cludes a,
reaction mixture (A)) (100 weight 9) contained in the first component is preferred to he 5' 15 weight %,
further preferred to be 10-90 weight 5, and still further preferred to be 20-80 weight 5. [0067]The
content of a constitutional unit derived from the above-mentioned poiyhydric alcohol component (a2) in
tile polyester rpolyester resin (a3) if the first component 20 includes the reaction mixture (A)) (100
weight 5) contained in the first component is preferred to be 5-95 weight %, further preferred to be
10-9C weight and still further preferred to he 20-80 weight 9. 



[0068in G paration of polyas the preparation  SF -239025      performed by proceeding a
polycondensation reaction (ester i ficationionortransesterific ion),the above-=.tioned acid component
(al) and a polyhydric alcohol component (a2) are mixed, and wel.l.-k.nown production method s as a
fusion method, and a solvent method using toluene, xyl or etne(reflux method) is suitably
adopted.Under the condition of reducedand in 200-300C, polycondensation reaction is performed with
unrataivation or under the presence of-catalyst such as antimony trio de, 10 germanium oxide, and
-butyl titanate [0069]The viscosity of the reaction mixture(P) (in, lately after orepara ion) at 25C is
preferred to be 500mPa.s or less, further prererred to be lOO-500mPa s, and still further preferred to
he 200-400mPa.5. If the viscosity exceeds 15 500m2a.s, it is difficult to exhibit a favorable coating
workability even maintaining the content of the volatile organic compound (VOC) at a low level, for
example, 400g or less per. 11_, of a two-part hydrolysableantifouli., coating composition. The viscosity
(nPa-s) of the above-mentioned polyester re ' (A) at 20 25C is a value measured with 3 type
viscometer (Toki Sangyo Co., Ltd, Model No. TV-22 v comever) at 25C. [0070]It is preferable that the
polyester resin contained in the first component includes polyester resin having a weight average
molecular we.of 5,000 or less. If the first  OF-29C component inche reaction mixture (A) , it Is
preferablethat the reaction mixture (A) includes a polyester resin (a3) having     weight average
molecular weight d1w) of 5,000 0 rle ss. The weight average mJf cclar wepreferred to be 4,000 or.
_Less, and is further preferred to he ,000 or ess. If the weight averaue molecular weight exceeds
5,000, the viscosity of the polyester resin becomes high, and becomes excess eiy high when mixing
the first and the second components. That is, for an excel]. e coating work.ability, the viscosst be
lowered witvents,oi  10 which tends to increase the VOC amount.Therefore, in preferable that the
weight. average molecular weight is 5,000 or less. Ifit. is less than 500, the coati.ng7;-becomes still
sticky after drying because of the low molecular weight, so that the weight average molecular wekght
is preferred to be 500 or more. 15 [0071 The weight average molecular weight of the polyester resin is
a value measured by the gel permeation chromatography (GP,..) us g a standard pol tyrene calibration
curve based on the following condition. ( GPC condition ) 20 Pump: manufactured, by Hitachi L-6200
Column: Hitachi Chemical Gel Pack GL-420, 01-43" and GL-440 fluent solvent: Tetrahydrcfuran
[00721!The solid content acid value of the polyester resin is 50-200mgKOH/g, and is preferred Lobe
80-150 mgKOH/q, and still  SF-2390 



further preferred. to be 90-110 mgKOH/g. If the first component includes tne reaction mt ture (A), the
above-mentioned solid content hydroxyl value the soliu content hydroxyl value of mhe reaction mixture
(A.). That is, the solid content acid value of the reaction mixture (A) is 50-200 KdH/g, and is preferred
to be 80-150 aKOHAg, and is still further preferred to be 90-1110 mgKO If the above-mentioned solid
content acid value is less than 50 mgKOHig, the drying,characteristic of the coatina film deteriorates
because of the slow reaction between the polyester 10 (a3) and the de (a hydrolysable metallic
cross-linked body is difficult to form) when mixing the first and the second components. the
above-mentioned solid content acid value exceeds 200 mgKOH/g, such a defect as coating film crack
occurs. The above-mentioned solid content acid value can be measured by 15 a titration with
potassium hydroxide (KOH). [007The solid content hydroxyl value of the polyester resin is 100
mgKOH/g or less, and is preferred to be 50 mgKOH/g or less, and still further preferred to be
20ingKOIK/g, and is most preferred to he 10 mgKOH/g orIf the firsr component 20includes the reaction
mixture (A), the above-mentioned czoild content hydroxyl value is the solid content hydroxyl value of
the reaction mixture (A.). That 2s, the solid content hydroxyl value of the reaction mixture (A) is 100
migKOH/g or less, and is preferred to be 50 mgKOH/g or less, and still further preferred to be 20
SF-239028 mgKOH/g or less and is most preferred to be 10 mgKOH/g or _Less. If the
above-mentioned solid content hydroxyl value exceeds 100 mgEOE/g, and if rosin or a petroleum
resin is conts ned, the compag7twee these components and the polyester resin adeclines, anu when a
coating film is formed, the appearance and the water resistance for 3he coating film deteriorate.
00741Each of the above-mentioned solid content a can be adjusted to each numerical value within the
above rant employing known means. 10[0075]For example, theseinclude: an acid end polyester
obtained by oncroducing an acid to the polyester resin (the poly s er esin (a3) contained in the reaction
mixture (A) when          g the solid content acid value of the reaction mixture (A))its end using a dibasic
acid; and a oiybasic acid 15 degeneration polyester obtained by degenerating a polyester resin using a
polybasic acid. [0036]Such an acid end polyester, for example, is prepare by mixing a dibasic acid and
a bivalent alcohol, and running on colycondensation reaction(esterificat_on reaction or 20
transesterification). above-mentioned colybasic aci degeneration polyester, for example, is prepared
by introducing a polybasic acid (trimellitic anhydride and others) to t e main chain of the polyester to
producedegen ration with the polybasic acid after synthesizing the pc 7ester. A prepa a ion method for
SE-239029 a porybasic acid deceneration polyester also includes introducing a polybaoic acid to the
main cna-in at the same time the 0 on r.eaction betwoc.n the acid and al cobol components, however,
the method  for adding a polybasic acid to the pu)13,des       chain after synthesizing the polyester
results in more reduced gels and thi ckenings, which is easier to regulate the reaction. is allowed to
introduce a pci yhasic acid such as      imellitic anhydride or the like alone, howive.r, the viscosity tends
to rise because of higher polarity dun to the increased loc.aliza t.ion of ca group. Therefore, it is further
preferred to use a monccarboxylic acid a di carhoxyli c acid, and a polybasic acid together. [0077]To
make the above-mentioned,solid content hydroxyl value to 100 mgKOH/g or less, it is Possible to
adjust the number 15 of OH group by adjusting the mixingo of 1 monomer component     the polyester
resit (for example, (al), (a2), or any other monomer component used for the preparation of the reaction
mixture (A the first component includes the reaction mixture (A)), and also possible by adding a
monocarboxylic acid after 90 paycondeneation reaction and reacting the CE group of the polyester
resin with the carboxyl-1h group of the carboxyl acid. [0078] Because of low viscosity, the hydroxyls
tend to increase by lowering the molecular weight of the polyester resin, however, the hydroxyl value
can be adiuted by reacting a hydro  SF-239030 



and a carboxyl group such as inoriocarboxyfic acid using a JLonOcarhoxvJ 'fl acid such as herizoic
acid when preparing a polyester resin. For example, if the fi..rst component contains ther mixture (A),
thb hydroxyl value can be adjusted by  utting a rnonocarhoxyli c acid such as benzoic acid. subjected
to a pclycondensation reaction tcgether with (al) and (a2) in order to cause the hydroxyl to react with a
carboxyl group such as monoca boxviic acid when preparing thec_i n mixture [0079] [Second
component] 10A second component of a wo-oart hydrolysable antifc coating composition of the
present invention is a Liquid (e.g., a paste) includin( zinc oxide also referred to as zinc oxide (S)) and
may further contain any co=cnent preferable later as required. 15[0080]The zi c oxide contained in the
second component is an active pigment, and if theand the second compone mixed, the zinc oxide
functions as a hardener in that tthe zinc oxide reacts with a carboxylgroupofapolyester resin (polyester
resin (a3) when the first component contains the reaction mixture 20(A) ) aschemical equation (:) to
form a metallic salt on, s-lin ing, thus, functioning as a hardener. [0081]When the zinc oxide reacts with
the carboxylic group of the polyester resin, a -COO- group (carboxyl ion) which is a residue of the
carboxylic group of the polyester resin from which  F-239031 an hydrion is removed, is formed, and a.
hydrolysabie metal salt cross-1 ked body (e.g., -000-.ZfR -000-) is formed by the metal ion2* derived
from thet oxide (3).The hybrolysable metallic salt cross-ked body hydrolyzes easily and exh bi 5 stable
hydrolysis reaction low fluctuation of hydrolysis rate with time) That is, the coating comnposi tion of the
present invention can form a coating film that demonstrates a long-term coating film grindability
(excellent in long-term antifouling) By optingatwo-partreactiontype, even under a low temuerature, 10
and even if the content of volatile organic compound is set to 400g or less per 1L of the two-pa-t
hverolysable antifouling coating composition, a coating viscosity practical for coating (excel lent in
coat.i.ng operation) can be maintained. 1008For the presence or absence of the reaction between 15
a zinc ion derived from the zinc oxide contained in the second component and a carboxyl group of a
polyester resin, for example, it may bermed by checking the change of the coating hue before and
after theing of the first and second colrpnents, or cculd      be confirmed by the increase of viscosity the
mixed coating with 90tinR.. 100831Various particle sizes are used for the zing oxide  (B) contained in
the second component. Rather than using a zinc oxide having a large particle size, using a fine particle
zinc oxide whose particle size is lum or less such as an active zinc  SP-,39032 oxide facilitates a
crosslinkfor forming a hydrolysable metallic salt cross-linked body) between the carboxyl group of the
poiyester resin and the zinc ion derived from a zinc 0)(7 de (B), which is preferable in that it improves
the coating film hardness in a short aline and exhibits a damage-resistance property of the coating film
at an earl- stage                  The content of 'a. e zinc oxide in the second component is preferred to be
10-500 parts by weiqht., and is further preferred to be 50-300 marts by weight, relative tap solid
content of 100 10 parts by weight of the polyester resin contained in the first ponen . If the fi t
component contains the reaction mixture (A), the content of the zinc oxide in the second component
preferred to-500 parts by weioht, and is further preferred 



to be 50-300 parts by weight, reio the solid content of 15 100 parts by weight of the reaction mixture
(the content is less than 10 parts by weight, the coating property such as naroenanil and coating film
strengtn tends to date 'orate, and if the content exceeds 500 parts by weight, the coating property
tends to be poor because of generation of cracking and the like. 90( 00.85 [Optional components]
Below explains optional components. An ontional.component may be mixed into a first component
and/or a second component, or may be added to a coating being mixed with the first and second
components, or the resultant coating mixed with the first and  RE-2390 second components. [00861
<(C) Robin and rosin derivative> thepoint of prefe.rable co comnonentsleads to the37. men, of liquidity
and lower 5 viscosity, and of a long time ma.intainabilitv of antii.ou.1 in property in that an antifouling
agent (0) can be eluted smoothly on a coating film formed by the antifouiino coating composition Pro
dad that c g coati.. 3 composition contains an antifouling agentpreferable later, the antifouling coat 10
compositi on of the present invention may further include rosin and/or a rosin derivative (C). Rosin
includes gum rosin, wood rosin, toll rosin, and the like. A rosin derivative includes hydrogenation rosin,
polymerization rosin, rosin maleate, aldehyde degeneration rosin, rosin metal salt, rosin amine, and 15
the like. Rosin and/or rosin derivative can be used in one type, or in combination with two or more
types. Rosin and/or a rosin derivative (C) maybe contained in the first or second component, or added
into a compound having the first and second components ever, it is preferred to be added ento the
second 20 comoonen [00871The content of the rosin and/or the rosin derivative is preferred to be
0.5-300 parts by weight, and is fu prefer rod to be 0.5-200 parts by weight, and is most preferred to be
0.5-150 parts by weignt retati.ve to the solid content of  SF-239034 100 parts by weight of polyester
resin contained, in the fir component. 8, 93If the first component includes t're reaction mixture  (A), the
content of the rosin and/or uhe ros.in derivative is preferred to be 0.5-300 parts by weight, and is
further preferred to be 0.5-200 parts by weight, and is most preferred to be 0.5-150 parts by weight
relative to the solid content of 100 parts by weight of the reaction mixture (A). [0089]If the
above-mentioned content is less than5 parts 10 by weight, the coatingviscosity te 0rise, and if the
content exceeds 300 parts by weight, the coating property tends to deteriorate because of occurrence
of cracking and the nice. [0090] <(D) Antifouling agent> The antifbuiing coating compos.:!..tmon of the
present 15 invention may further contain an antifouling agent (however, excluding a copper compound
such as copper and cuprous oxide, hereinafter referred to as "antifouling agent (E)"). The ant ou(! ig
agent (D) is not especially limited to any as long as the agent excludes a copper and a copper
compound, and both. 20 organic and norghnic antifouling agents are accepted. For example, as an
antifouling agent (D), the folloy.ing substances may he used: metal lie pyr ithiones such as zinc
pyrithione; 4,5-dichloro-2-n-oct ( 4-isothiazol e-3-one; 2-me ylthio-A-h-but( amino-6-cyclopropylam
o-s-triazine;  SF'-233035 2-(p-chic:pone- -3-cy o-4-brmo-5-triflaoromethylpyrrole; fl'orodicroTethylthio)
and pyridineiphenyiborane.Considering an antifouling propertionaty condition, the following 



substances are preferred to use as an antifoulitug agent (D): zinc
rithionD4,5-dichloro-2-n-octy114-isothiazoline-3-on 2-methylthio-4- -butylamino-6-cyclopro
lamino-s-triazine; and2- (p-chlorophenyll 3-cyano-4-bromc-5-trif1uoromethyl ale. Corc(4, a icna-term
antifouling property to animal 10 species especially such as barnacles, it is preferred to combine
2-(p-chloropher- 3-cyano-4-bromo-5-trifluoromethyipyrrole and another antifouling. agent (D) excluding
that substance, It is preferred to contain an antifouling agent (D) in the second component. 15[0091]In
the antifouling coating composi.tion of the present invention, the content of the antifouling agent is
preferred to be 5-600 parts by weight, and is further preferred to be 10-500 parts by weight, relative to
solid content of 100 parts byweicht of polyester resin contained in the first component. 90 [0092l if tin
first component contains the reaoti on mixture ()), the content of the antifouling agent (D) is preferred
to be 5-600 parts by weight, and is further preferred to be 10-500 parts by weight, relative to the solid
content of 100 parts by weia" of the reaction mixture  SF-239036 [0093]From the viewpoint of
possibility of improving the coat.in film hardness (strength) while controlling the coating viscosity rise,
the anti, lou]i (0) of the anouting coating compositi..on of the present invention is preferred to be 5 z
ncpyrithione. In this case, the content of the zinc pyrithione is preferred ....o be 0.5-300 parts by
weight, and is further preferred to be 1-203 parts by weiuht, and is most preferred to he 10-200 parts
by wei ixt relative to the solid content of 100 parts by weight of Po ester res1.1-1 contained in the first.
10 component. [0094]if the first component includes the reaction mixture (A), it is preferred to be
0.5-300 parts by weight, andfurther preferred to be 1-200 parts by weight, and is most preferred to be
10-200 parts by weight relative to the solid content of 100 15 parts by weight of the reaction mixture
(A). From the viewpoint of improvi.ng the coating film hardness (strength), the substances are
preferred the following order: zinc pyrithione and 2-( -chlorophony1)11- ano-4-bromo-5-trifluoromethyl
pyrrole. From the viewpoint of exhibiting the drying characteristic of the 20 mixture coating the strength
of the coating film formed, and favorable antifouling property against both animal species such as
barnacles and botanical marine organdsms, it is further preferredtouseazincyrithioneand 2-
ochlorophen)1 -byano-4-bromo-5-trifluoromethylpyrroic  SF-2390 together. [0095]Other additive,,>
Thecoatcomposition ofhc- present invention may include at least one of the additive (herd nafter
referred toe (E.)selected from _he group corsisr.ing izer(el),extender pigment(e2),Pigment
irpersantae3)color pigIa(e4), dehydrating agent anti-saggingat (e6), and a 1-settling agent (e7). addi
dve (E) may be contained in the fir secnnc compone 10 or added into a compound having the first and
second comnonents mixed, however, it is )referred to be added intosecond 



corn cone) [0096]Below explains the olastici, extender pigment (e2) (however, excluding zinc oxide),
pigment disp s-(633), 15color pigment (eL-) , dehydrating agent (e5), anti-sag ng agek (e.6), and
anti-settling agent (e7). [0097] (el) Plasticizer A plasticizer (el) includes a chlorinated paraffin,
petroleum resins, ketone resins, TCP (trii,resyl phosphate), 20 polyvinyl ethyl ether, di alkyl phthalate,
(meth) acrylic polymers, the like.the antifouling coating composition of the present i vertion includes
the plasticizer)s preferable In that the anti-crack property of the coating film (antifouling  SF-239038
improved_ [0098]Of these, the pJasticizer (el) is preferred to be a. plastici z e-from a group consisting
of a ch.1 or.inated. paraffin, petroleum resins, ketone resins, and (meth) acrylic polymers. These
plasticizers can be used in one type, or in con:.htination with two or more types. [0099-,The content of
the plasticizeris preferred to be 0.1-300 parts by weight, and is furthe.preferred to be 0.1-200
partsPyweight, and is most preferred to be 0.1-100 partshyweight 10 relative to the solid content of
100 parts by weight of polyester resin contained in the first component. 00]If the first component
includes the reaction mixture (21), the content.of th.e plasticizer (el) is preferred to b 0.1-300 parts by
weight, and is further preferred to be 0.1-200 parts by 15 weight, and is most preferred to be 0.1-150
parts by weight relative to the solid content of 100 parts by weight of the reaction mixture (11.). [0101]
[Chlorinated paraffin]          The chlorinated paraffin may be linear or branched structure, 20 and
maysolid (fine partform at room. temperature [0102]The average number of carbons in a chlorinated
paraffin is normad I y 8-30, and preferably is 10-26. A chlorinated  SF-239039 coating compos 'ion that
forms a coating film with fewer cracks and Peelings.if the number of carbons of the chl.or.tnated
oaraless than ei(tthe crack inhihitinq effect may inadequate, on the other hand,. if it is more than 30,
the resultant coating film surface may haveorated consumption property (renewal property) that may
lead to a deteriorated annifouLinc property. 



[0103]The number average molec.ular weight od a chlorinated paraffin- is normally to be 200-1,200,
and is preferred to he 10 300-1,100; the viscosityis normally to be 1 or more (poise/25C) and is
preferred to be 1_2 or more (poise/25"C); and the specific dravity is normaj ly to be 1.05-1.80/25"C,
and is preferred to be 1.10-1.70/25mC. [0104]The chlorination rate of a chlorinated paraffin 15(chlorine
content) is normally to be 35-7575, and is preferred to be 5-65%. A chlorinated paraffin having such a
chlorination rate produces an antifouling coating composition that forms a coating film with fewer
cracks and peelings  Commercially available such chlorinated paraffin includes a "TOYOPAPAX 150"
and "TOY09ARAX 20 14-70" mansfac, used by TOSCE CORPORATION. Specifically, as petroleum
resins 05, 09, styrenic, and dicyclopentadiene -based resins, and their hydrogenated materials may be
used, and their commercially available products include "Quintone 1500" and "Quj tos- 1100"
manufactured by ZEON CORPORATION.  SF-239040 [0105] [(Meth) acr.yI.ic poly r] Aeth) acrylic
polymer contained as a plasticizer (el) preferred to be a (Trz,111) acrylic polymer compatible W2.th a
polyester resin (a3) contained in the reaction mixture (A) [01061The (meth) acrylic polymer compatible
with the polyester resin herein represents a (meth) acry c polymer that produces a transparent
homogeneouson or a ml 1k-white homogeneous solution i.flSIIea.d of forming a t'o i i quid solution
layer when mixing the following xylene solutions at a rate of 10 at 25C as: a xylene solution having a
30 weight % of the polyester resin; and a xvlene solution having a 30 weight S of the polymer derived
from the h. acrylic acid. [077]By containingacrylic polymer c, npatible wifh the polyester resin, the
antifouling  coating composition 15 produces a coating f ]'excellent in anti-crack property, reduces
seawater consumotiori rate of the coating film, and maintains the antifouling property, thus, the , rabtv
can be adjusted in a suitable range. There is also an advantage in thatadhesive    property of the
coating film can he further improved if the 20 antifouling coating corg s 4 on of the present invention is
applied over an existing antifouli a coating film. [0108]Such a (meth) acrylic polymer compatible with a
polyester resinelude: a (meth) acrylic ester homopolymer or cop oly er; (meth.) acrylic ester
homopolymerT at least two types  SF-239041 of (met)acrylic acid ester copolymer;(meth) acrylic ester.
(meth) acrylic acid copol-m -; and a (m.eth) acrylic ester-5 renic-based copolymer.a(meth)acrylic
ester-based polymer may he used in one type, or in =hi. -Lion 5 with two or more types. These (meth)
acrylic polymers may be near or branched structure, and may have a crosslinking structure.Specific
examples of (meth) acrylic polymer 



compatible with polyester resin Include,acrylic acid, (meth) cc(moth) ethyl acryl ate, (meth.) butyl. 10
acrylate, (meth) isobutyl acryiate, (meth) t-butyl acryle e (meth) acrylic acid cyclohlexyl,(moth) phenyl
a_crylate, and: a homopolyme of meth.) acrylic ester such as (meth.) acrylic    id2-ac iacenexy hyl or a
copolymer of these monomers; an aromatic vinyl compound such as styrene (ST); a copolymer of 15
various monomerssuchasav lyi acetate, vinyl chloride, ethylene, propylene, butadiene, and vinyl ether
compound, and a (math) acrylic ester-based monomer. [0109]Further, specific (meth) acrylic polymer
compatible with polyester resin includes the following polymers: 20( ) a copolymer of a methyl met'
r-a_ (MMA), ethyl acryl at (EA), and acrylic acid, whose copolymerization ratio  (represented by weicU
ratio of each componentsame shall apply herei fter) as (MMA/ /.7)Ii) is (total in all the components:
SE-239042 preferred to be 1,000-20,000 and is further preferred to be 1,000-5,000.      a coeoiymer of
--, methyl m.ethacrylate (MMA), ethyl acry]..ate (EA), and b uliyl acry.late (BE), who copolym ation
ratio (represented by wefght ratio of each. component, the same shall apply hereinafter) as
(NINA/PA/BA) is 35-50/20-60/10-50 (total. in all the comp s:100 parts by weight ) , and the number
average molecular weaght is                          referred o be 1,000-20,000, and is furf preferred to he
1,-10,00' 10(3)acopo1ymer of a isobutylmt cylate (l-BMA), t-Butyl methacryl ate (t-BMA), styrene (ST),
and stearyl methaorylate (SLMA), whose copolymeri zation ratio as (i-BMA/t-BMA/ST/SLMIV is
10-40/10-40/20-60/5-20 (totalall th components: 100 parts weight) , and the number average molecular
weight is 1,000-100,000 and is preferred to be about 1,000-80,000.  (4) a homopolymer of a methyl
methacryiate (MM), whose number averolebulax weight is 1, 000-100, 000 and is further preferred to
be about 1,000-20,000.     (5) a hompolymer of an ethyl methacrylate (EPA), whose number 20
average molecular weight is 1,000-100,000 and is preferred to be about 1,000-20,000.  (6) a
copolymer of a methyl methacrylate (NINA) , and butyl acrylabe (BA), whose copolymerization ratio as
(NINA/BA) is 99-50/1-50 (total in all the compone 3:100 parts by 'eight), and the number  SF-23904.3
average molecular weicht is 1,000-100,000 and is preferred to be about. 1,000-50,000. (7) a
copolymer of a ethyl methecxylateate  (BA), whose copolymerization ratio as (EKA/BA) is 100-70/0-30
(total in all the components:100 parts by weight) , and the number average molecular weight is 1,000
CC 000 and is o be about 1,000-30,000. [01107Among such (meth) acrylic polymers, a. hydrophobic ic
polymer (e.g., the agse (meth) acrylic acid ester 10 content exceeds 50 weight T and styrene content
is less than 50 weight 0) or styrene-base polymer (e.g., the one whose styrene content is mh.an 50
weight 3) is oreferred to be used, and the (meth) acrylic ester polymer of the above-mentioned (1) -(2)
is especially preferred to he used. 15[0111]The number averaqe molecular weight of such (meth) acry
ic polymer is preferred to be 1,000-20,000 and is further preferred no be 1,000-10,000, and is
especially preferred to be 1,000-3,000. Ifthenumberaveracemolecularweightofthe (meth) acrylic
polymer is within the above range, the polishing degree 90 can be effectively adjusted and an
antifouling coating film excellent in stationary antifouling property tend to he formed. It the umber
average molecular weight of eth) acrylic polymer exceeds the range shown above, the rise of the
coating  



SF'-239044 antifouling property are obtained, however, the stationary antifouling property tends to
decrease, and if the molecular weight a f the above (meih) acrylic polymer exceeds the range shown
above, even the antifouling property of the resultant anti foul coatimT film may be maintained at a, high
leve.1, the drying characteristic d the coating: film strength may be unacceptable. [0112]From theof
preventing the viscosity from           the content of the (meth) acrylic polymer Is preferred to he 0.1-100
parts by weight, ad is further preferred to be 0 . 1-(R0 1.0 parts by weight, andpreferred to be 0.1- 5
parts by weight relative to the solid content of 100 parts by weight of the polyester resin contained in
the first component. If the first component includes the reaction mixture (A), the conterthe (meth)
acrylic polymer is preferred to 15 be 0.1-100 partswe i g , and is further preferred to be 0.1-80  parts by
weight, and is particularly preferred to be 0.1-50 parts by weight relative to the solid content of 100
parts by weight of the reaction mixture (A). [0114]The (meth) acrylic polymer is preferred to be 20
contained in the first component from the viewpoint of storage stability. [01151The average molo.colar
weighti Tit average molecular weight. and number average molecular weight) of the  SF-239045 is a
value calculated by using a gel permeation chromatography (CPC) method u. der the following. CPC
condition, and a standard poi 3tyrene calibration curve. (GPC measurement condition) 5 Device:
manufactured by Hitachi L-6200 Column: Hitachi Chemical Geloack GL-420, CL-430, and G4-440
Fluent: THF Flow velocity: 2.0mi/min (32' itxtender pigment  10 An extender pigment ( e2 ) includes
(however, zinc oxide is excluded) : talc, silica, mica, clay, potash feldspar, calcium carbonate: also
used as anti-settling agent, kaolin, alumina white, white carbon used as matted medicine, aluminum
oxide, magnesium carbonate, barium carbonate, barium sulfate, and the 15 like, and among these, an
extender pigment selected from a group consisting of talc, silica, mica, aicium carbonate, kaolin,
barium sulfate, and potash feldspar is preferred. An extender pigment is a pigment with a low
refractive index, and becomes transparent when mixed with oil or vatni to avoid concealing 20 of the
coating surface, and if anti fouling foating compos ' io of the present invention contains the extender
pigment le24, it is preferred from the viewpoint of improving the coating film property such as
anti-cracking property. [01164The content of the extender pigment (e2) is preferred  SF-239046 parts
-500 parts by weight, and is further preferred to be 50-300 , relative to the solid content of 100 parts by
weight of the nolyosresin contai.neo in toe first component. {0117]If the fire .t contains the react.tore
the content extender pigment is preferred to he 0.1-500 parts by weight, and is further preferred to be
50-300 parts by weight, relative to the solid content of 100 parts by weight of the reaction mixture (
[0118] (e3) Pigment dispersant  



10Various well-known organic and inorganic pigment dispersants m be used for the pigment
dispersant (Organic pigment dispersant includes an aliphatic amine or organic acids ('Duemee TDO"
manufactured by Lichi Co., Ltd. DISPE YKe101 manufactured by DYK CEEMIE), and the like.
15[0119]The content of the pigment dispersant (e3) is preferred to be 0.01-100 parts by weight, and is
further preferred to be 0.01-50 parts by weight, relative to the solid content. of 100 parts by weight of
the polyester resin contained in the first component. 20[0120]If the first component contains ..he rea
ction rixtu       the content of the pigment dispersant (e3) is preferred to be 0.01-10C parts by weight,
and is further preferredto be 0.01-50 parts by weight, relative to the solid content of 100 parts by
weight of the reaction mjxture. (k).  SF-239047 [0121] (e4) Col..or pigment Various well-knbwn organic
and 1 ocolorpigmentsmay be used for the color pigment (e4). An organii. pigment includes a carbon
black,thol red, end phrhalocyani.ne blue, and the 5 iike. An :noran1c pigment intrudes, for example, a
blood red, ha ryta powder, white titanium pigment, yellow oxide, and the Various coloring agents such
as dyes may beded.  nti:ouIrng coati  composition of the present invention includes a color pigment
(e4) it is preferable in that the hue of the 10 antifouli.ng coating film formed from the composition can
be f eely ted (01 22]The co eft of the color pigment (e4) is preferred to be 0.01-500 parts by weight,
and is further preferred to be 0.01-10 parts by weight relative to the so .lid content of 100 parts 15 by
weight of the polyester re n contained in the first component. [012_ If the first component contains the
reaction mixture (A), it is preferred to be 0.01-100 parts by weight, antlis further preferred to be 0.01-10
parts by weicht, relative to the solid content: of 100 parts by weight of the reaction mixture (A).
20[0124] (e5) Dehydrating agent          A dehydrating agent (e5) includes an anhy rite gypsum
(CaSO4), casting plaster, synthetic zeolite-based absorbent (product name: Molecular Sieve 3A, 4A,
5A, 13X and the e), and inorganic dehydrating agnt such as ethyl silicate. Of these,  SF-239048
gypsum and the casting plaster are preferred because of high dehydratino effect. Since a dehydrating
agent further improves storages tabi tyadhes.....on of antifouf      CCTITOSj t.ion, such inorganic de
hydra.. tiny agent can be used alone 5 or in combination with two or more types. [012 5]The content
of-the dehydrating agent ba, is preferred to be 0.1-100 parts by weight, and is further preferr..H to be
0.1-50 parts 'Pt eimbt, and is most preferred to be 0.1-20 parts by weight relative to the solid content of
100 parts by weight of po1yeste 10 resin contained in the first component. [0126]If the first component
includes the reaction mixture  (A), if is preferred to be 0.1-100 parts byweight, and is further pref.erTed
to be 0.1E60 parts by weighty and is most preferred to be 0.1-20 parts by weight relative to the solid
content of 100 15 parts by weight of the reaction mixture ( [0127] (e6) Anti sagg ng agent          An
anti-sagging agent (e6) (also called "anti-runn agent")includes an amide wax, hydrogenation castor oil
-based wax, polyamide-based wax, a mixture of both, and synthesized 90 finely-divided silica, and
among these,pciyamide-nsed wax 



and synthesized divided silica are preferred. The ccmmerciad available productsinclude: 'DISPARLON
A630-20XC" manufactured by KUSUMOTO CHEMICALS, CO., LTD. and "AEAT-250F" manufactured
by ITO OIL CHEMICALS CO., LTD. If the antifouling  SF-239049 coating composition of the present
invention includes anti-sagging agent (e6), it ispreterable in that the anti-running property for coating
operation, or the like can be ad5 asted.                       ortent of the anti-sagging asent (e6) is preferred
to be 0.1-1 3parts by weight, and is further preferred to be 0.1-50 paxts by weight, relative to the solid
content of 100 parts by weight of the polyester resin contained the first component. [0129]If the first
component contains the reaction mixture 10(P), it is preferred to be 0.1-100 parts by weight, and is
further preferred to he 0.1-50 partsweight, relative to the solid content of 100 parts by weight of the
reaction mixture (A). Y:11301 (e7)  Anti-settling agent  An anti-settling agentincludes, an organoclay
Al, Ca, 15 Zn amine salt, polyethylene wax, and oxidation polyethylene-based wax, or the like, and
among these, oxidation polyethylene-based wax 10 preferred. A commercially available product
include: "DISPARLON 4200-20X" manufactured by KUSUMOTO CHEMICALS, Co., LTD. 7f the
antifouling coating: composition of 20 the present invention includes an anti-settling acent (e6) , it is
preferable in that the precipitation of solvent insoluble matters a storing period can be avoided and the
stirring property can be improved.  2F-239050 preferred to be 0.1-100 parts by weight and is further
prreCt to be 0.1-S0 parts by weioht, relative to the solid content of iaht of the polyester resin
containedthe fir component_ 5[01321If the fi.rst component coot airs the reaction mixture  (A), it is
preferred to be 0.1-100 parts by wcioht, and is further preferred to be 0.1-50 parts by weight, relnt e to
the solid con ten 110.0 parts by weignt of the reaction mixture (A). [01331Organic solvent 10The
antifouling coating composition of the present invention may further include an organic solvent (F),
however, the content corresponding to the volatile organic compound WOO) in the organic solvent (F)
is limited to 400g or less to lb of the two-part nydrolysable antifouling coating consosita on. 15 The
volatile organic compound (VOC) preferable herein represents a material of an organic compound
whose boiling point (normal pressure) is 50-260C (volatile organic compound (VOC) defined by WHO)
and a material whose boiling point (normal pressure) is less than 50C (high volatili tv organic
compound (IVOC) defined 90 by WHO). (0134]Various well-known solvents with a wide range of
boiling points may be used for an organic solvent (F), specifically including: sliphaiar c solvent such as
turpentine, aromatic solvents such as toluene and xylene; alcohol solvents such as  SF-239051.
isopropyl alcohol,utyl alcohol, and isobutvl alcohol; ester solvents such as ethyl acetate and butyl
acetate; ketor.e solve such as methyl ethyl kat.on-e, meth.yl isobutyi ketones, anchmetnviic amyl.
ketones; and oher or ether ester solvents such as 4 tol monomethyl ether, ethylene glycol monobutyl
propylene glycol monomethyl ether, andpropylene givou_ 



monoraethyl ether acetate,among these, the xy ene methyl isobutyl ketone, and propyleneol
monmmethyl ether are      preferred. These organic solvents can be used in one type, or 10 in combin
-tic= with two or more types. [0135]For example, the -organic solvents (F) may be contained  in the
first component to dilute the reaction mixture (A) .An organic solvent (G) for diluting the reaction
mixture (A) includes, for example, an aromatic hydrocarbon, aliohatic hydrocarbon, 15 esters,
.Ketooes, and alcohols. More specifically, the organic solvents include aromatic hydrocarbons such as
toluene and xylene, aliphatic hydrocarbons such as hexane, esters sucn as ethyl acetate and butyl
acetate, Ketones such as methyl ethyl ketone and methyl isobut and alcohols such as methanol, but
20 and sobutanol. These organic solvents may be used In one type, or in cambination with two or
more types. Considering toe relatively hlgh acid value for the solid content of tne reaction m.i. ture (A),
and satisfying the both low viscos and low VOC,  239052 is more favored than aromatic hydrocarbons,
and using ester or one -based organic solvebt is further ored because an            auses an al hich nay
lower the resin viscos (oilin the antifoulabig coating composition of the present invention, the content of
the volatile organic compound (],10C) is 400g or less relative to 1L of the two-part hovdrolysable anti
foulinc coating composition. By setting the VOL content in such a, range, the envi.ronn.entai load and
the influei. ce on human body can be reduced. This VCC content is a value measured under 10 the
condition preferable in the Examples. [0137] [Production method of antifouling coating composi
An antifouling coatinricomposition of present invention can be produced by sti.r rLig and mixing a first
and a second components prepared n advance. 15[0138]In the preparation of the mixture coating by
mixing and stirring the first and the second components, such known mclxirr and stirring devices are
used as follows: a high-speed disperser, and grind mill, basket mill, ball mill, triple roll mill, Ross mixer,
planetary mixer, and versatile Shinagawa ag ator. 20[0.139] [Production: method of antifourincoating
film and antifouling substrate (antifouling method for         An antifouling coating film of the present
invention I obtained by hardening the above-mentioned antifouling coating composition of the present
Invention. The ()reduction method of  SF-239053  the antifoullina substrate of the present invention
(antifoul method for substrate) Gomm-rise- applying or impregnating the above-mentioned-part hydrol
stabld antifouling coating composition of the present invention onto a substrate (object), S and
hardening the composition to form an antifouling coating film. [0140]The substrate to be formedwiti.an
antifouling coating    im is not particularly limited, however, it is preferred to be any of aimdprwater
structure, ship fishing net,-Mahing gear. For example, if the above-mentioned antifouling coating 10
comp ltion is applied on the surfaces of : underwater structures such as water supply and drainage
outlet for thermal and nuclear power plants; sludge diffusion preventi,on films of various oceanic,
earthworks for coastal roads, submarine tunnels, harbor facilities, canals, waterway, etc.; and various
formed bodies such 15 as ps and fisherymate als (e.g., ropes, fishing nets, fishing gears, floats, and
buoy) for one or more times in accordance with a common procedure, an antifouling coating film
coated ship or underwater structure can be obtained that is excellent in antiiouiing property, capable of
releasing the antifouling agent 20 component fora longtime, and excellent in anti crackingproperty wtth
appropriate flexibility acceptable ever for thickly coatidd. [01411 That i.s, the antifouling coating film to
which the antifouling coating composition of the present invention  SF-239054     that the adhesion of
such aquatic living things as sea lettuce, barnacle, green laver, serpula, oyster, and laryozoan can be
reve.nted for aonc..3- time con(Particularly, even if the rnaerials of ships are ERR, steel,wood, or
aluminum the antifouling coating film caropriately attached to such surfaces. For example, if the
antifeuling coating composition ofPr ent invention is applied on the surface of a -dr 



structure, the attachment of marine lives can be prevented, the function of the structure can he
maintained for a long time, 1.0 obstruction of fishing net can be avoided provided it is applied on the
fishing net, and even more, there is little concern on environmentalpollution. [01421antifouling coating
composition of the present invention may be applied directly on a fishing net, or the ship 15 or
underwater structure surface with which a substrate material such as corrosion control agent and
primer is applied in advance. If a conventional antifouling coating or a coating of the antifouln- coating
composition of the present invention is already applied on the surface of a ship, especially an IRE ship,
20 or an underwater structure, the antifoulicoating composition of the present invention may be over
coated for repair. Altho it is not particularlythe thickness of the antifo ling coating film formed on the
surface of a ship or an underwater st.ructur is., for example, about 30-250p time.  SF-239055 [0143]As
the above-mentioned antifouling coating flirt of the present invention is obtained by hardening the
.antifouling coating comoosition of the present invention, it exhibits long-term antifoul] no property
against iic to a wide variety of ships and underwater structures with less possibility of env. onmenta]...
pd Jut [0144]As above, the present invention  provi a a two-part low VOC hydrol-sable antifouling
coati.ng composition that could form an antifouling coating film suitable for an ocean vessel 10 having
such excellent features as: antifouling proceri' with low environmental load; evenly consumption
property of coating film in which the coating film consume evenly at a constant rate for a long timer and
long iermanfifoulingmaintainbility of coating films that maintain the antifeuling performance for a long
time, 15 and the present invention also provides an antifouling coating film; and a ship, underwater
structure, fishing gear, or fishing net coated with such antifoulind coating film. E.a ples [0145]The
present invention will now be explained in greater 20 detail_ based on examples and comparative
examples, with the understanding that these e les are in no way n' tive on the invention. The "parts"
and" 1 in the examples and comparative examnles refer to 'parts by weight" and "weight 95",
respectively. [0146] <Production of polyester resin solution (A)>  SF-239056 (Production. Example 1:
Production of polyester resin solutio ( In a 2 L four-necked, 371.0 parts of sophthalic acid, 1 parts of
sebacic acid, 23.8.2 parts of neopentyl gand 89.0 parts of ethylene glycol were added, and react ion
(esterification reaction) was conduotee. at 220cC for 5 flours in the presence of nitrogen gas. Durang
the reau on, the water generated was removed by reflux dewaterl g and, mbasurd a the acid value by
KOH titration and the hydroxyl value by the. acetylat..Lon 1.0 method, the reaction was suspended
when the solid content acid value reached 100 mgKOH/g and the solid content hydroxyl value reached
30 mg/KOH. After cooling the reaction mixture, the 



mixture wasuted with methyl isobutyl ketone to obtain a poi yester resin so -Lion (a-1) having an of 70
mg,KOH/g 15(100 mgKOH/g in terms of solid content) , a hydroxyf value of 21 mg.KOH/g (30
mgKOH/g in terms of solid content) , a c.iseosity of720 mPas, and a heating residue (301 id content)
of 10.3%. The resin solution contained a polyester resin (a-1) of 1,900 weight-average molecular
weight_The above-mentioned 20 characterlivalueswere measured conforming to the "Evaluation of
resin solution characteristics" preferable later.  10141( Production exampleProduction of polyester
resin solution (a-2) ) Except Tor changing the amount of t ,e starting materials  86- 2390 to that shown
in Table 1, a polyester rsrn solution (a-2) containing a polyester resin (a-2) was obt.ained in the same
manner as Example I, followed by measuring the various characteristic value [0148]oduc -ion example
3: Production of polyester resin solution (a-3))         Ina 2 L four-necked flask, 225.0 partsof isophthalic
acid, 366.0 parts of seba _eh ace 205.0 parts of neopentyl glycol, 131.0 part of ethylene dyed, and
86.0 parts of benzoic acids were 10 added, and reactiom. (esterificeteon reaction) was conducted at
220C for 6 hours in presence of nItrogengas. Thewatergenerated was removed by reflux dewatoring
and, measuring the acid value by KOE titration and the hydroxyl valueby theac iyfat o ethcd, the
reacrion was suspended when the solid conren acid value 15 reached 43 mgKOH/g and the solid
content hydroxyl value reached 115 mgKCH/g. The mixture was cooled down to 170C, a tri=ilitic
anhydride of 108.0 parts was added, the heat in the        afor 2 hours, an addition reaction was
conducted, and the reaction wassuspended when the solid content acid value 20 reached 90 2KO,H/g
and the solid content hydroxyl value reached 60 mgKOH/g. After cooling down, the mixture was diluted
with methyl butyl ketone to obtain a polyester resin solution (a-3) having an acid value of 63 mgECE/g
(90 mgKOH/g in terms of solid content), a hydroxyl value of 42 meKOH/g (60 mgKOHig in terms of
SF-239058  solid content), a viscosity of 345 mPhs, and a heating residue of 70.0% (solid
content).The resin solution contained a polyester resin (a-3) of 2,060 weight-a erage molecular weight.
The above-men.tioned characteristicwere measured conforming to the "Evaluation of esin solution
characteristic preferable later.  [0149] (Production Examples 4-7: Production of polyester resin
solutions (a-4)- a)) Except for chan irig the typeS and amount of the starting 10 materialsown in Table
2, polyester resin solutions (a-4)-Ha-7) containing a polyester re(a- -(e-7) were obtained in the same
manner as Production Example 3, followed by measuring the vari.ous characteristic values. [0150]
(Comparative Production Examples 1-2) 15As comparative production examples, the usage of starting
materials for the resin solution production was shown in Table [0151]In Comparative Production
Examples 1 and 2, a. 



synthesize in the sane manner as Production Example 3, the solid 20 content acid value was
confirmed to be 2 mgKOHig or less by means or the EQS titration, and a trimellftic anhydride was
reacted to obtain polyester resin solutions (a-8) and (a.-9) containing polyester resin (a-8) and (a-9),
respectively. [01521Also, various ctia racteristic values of the polyester  SF-239059 resin solutions
(a-8)-(a-9) were measured conforming to the "Evaluation of resin solution characteristicsT'prefexable
la [3153] [Production example of (meth) acrylic polymer varnish (a-1.1)] 5In a reaction container
equipped withstirring machine, capacitor, thermometer, two units ci dripping apparatuses, nitrogen
introdu.ction tube, heating jack et, and cooling jacket, a xyl ne of 52. 5 parts and a propylene glycol
ronomethyl ether of 52.5 oartstge were introduced as solvents, which e 10 heating up to the reflux
temperature (approximately 120C) under nitrogen atmosphere [0154]Next, in keeping this reflux
condition, from one dripuino apparatus, a monomer solution containing 45 parts of methyl
mesnacrylate, 10 parrs of methacxylate, 10 partsof acrylic 15 acid, ro parts of ethylacrylate, and 1 part
by weight of 2,4-dipheny1.-4- J ] -1-penrene, and from another dripping apparatus, 30 parts of t-butyip
oxy-2-ethylhexanoate (radical pplymeriz Lioninitiator) , were simultaneously dripped, to the
above-menrioned solvents for 3 hours, respectively. 20After that, A,keeping this reflax temo toe
sorvent was further stirred for 1 hour, next, continuing the stirring, the solvent was added with 0.4 g of
t-butylperoxy-2-hexanoate for 3 times every hour, and then the solvent was further sri rred. for 30
minutes. Then, while the  SE-239060 temperature was kept on warming up, 66.9 parts of the solvent,
was collected and the temperature was cooled down L,O obtain 153.8 parts      (met.h) acrylic polymer
varnish (a-11) containing a (meth) acrylic polymer (a-11) . The property ol the (meth() acrylic polymer
(a-il) contained in the obtained (meth) an .yi..ic polymer varnish (a-lU is shown in Table 4 below. [015
6]In the table, theacrylic polymer varnish (a-11) is also preterable as (meth) acrylic derived polymer
component a-11). 10(01571 <Evaluation of properties of resin soIl utions>         :ne fellowlng
evaluation was conducted on pplyester resin solutions-1) to (a-7) obtained in Production Examples 1
to 7, and the polyester resin solutions (a-8) to (a-9) and the ( acrylic polymer varnish (a-11) obtained
in Comparative Production 15 Example I. The result obtained is shown in Table 8 to 12. [0158](1)
Measurement of weight average molecular weight (Mw) and number average molecular weight (Mn)
by GPO: By the del permeation chromatography (GPO) method of the following condition, the weight
average molecular weight (MW) and the number 20 average molecular we ht (Mn) creDo polyester
resin or h) a cr hic polymer contai.ned in various resin solution or varnish were measured using the
standard polystyrene calibration curve. (GPO measurement condition) Device: Hita.chi 11-6200
SE-239061 Column.: Hitachi Chemical Gelpac: 21-420, G11-430, and GL-440 Fluent: THE Flow
velocity: 2.0m14min (2) Heatinu residue (weight NV); The residue was obtained by weig ing ig of each
resin solution 



or varnish on a flat bottom plate, spreading the substance evenly using a wire of known weight and
drying it. for one hour at 125       The weights of the resulted residue and the wire were measured, and
the heat g residue ( %) forh resin solution or varnish 40 was calculated. The term heating residue is
synonymous with non-volatile portion. [0159] (3) Viscosity;           The visoosi t- (m2a-s) ot each -esit
solution or varnish was measured with E type viscometer (Toki Sangyo Co., Ltd, Model 15No.TV-22
viscometer) at 25C. [0160] (4) Acid value (mgKOH4g) and hydroxyl value (m9140H/g)         The acid e
and the hydroxyl value of: the varnish containing a polyester resin solution or (meth) acrylic acid metal
saltbased ccpelyme ; or the soliu content (residue) of these 20 prepared in accordance with the
abova-mentio '(.2.) Solid content (Weight NV)", wer.measured with the KOH ti tration method and the
acetylat on method, respectively. [016.11Also, the acid value and the hydroxyl value of the reaction
liquid orsolid content of the reaction liquid for  53-239062    oh production example and comparative
production example, were calculated in the same manner. 01621 5 Comotv evaluation Eachsolior
varnish was mixed o alicyclic lydrocarbon (Quinton- 1500), or k.etone resin (Laropal A81) so as to set
the weight rati.o being 1:1 in the olid content state, the mixture was coated on a glass plate using a
film applica (clearance: 0.3 mm) dried for 24 hours at 23C checked with its appearance.Table I to 3,rep
10 that the compatibility is favorable whilerepresents unfavo ble found separation). [01631Also, the
solid content of each resin solution,       i.ish, rosin, a.l.icycl.ic hydrocarbon (Quintone 1500), or ketone
resin (Laropal A81) rep sents a "residue" prepa d in the same 15 manner as above-mentioned "(2)
Heating residue(weight NV)",  SE-239062 [0164] [Table 1]  SF-23906-4 [0165] [Table  araductron
uxompie 3 Product:. an example 1 Production exemul a 9 a-5 126 



Production example. a-6 120 ?roducttcn -5:,,,,,-Te-Y-c2 _ 7 a-, .1 .18 Pcipest.erreala(Ay90:anion 1 -
a-3 a-4     i Ethvl.ece glycol 131112    l  r.Imcmorti ii Iglycol , 205 184       _i 202 177 3 , Tfl methal
"lotto-ant , - 



10       - -- J ,S Ceiaacic acid366 331 309.7 334 318  Plat:hal...lcacid- - - 190 -  isophthaiic acid225 218
204.7  148  TerepLthallc acid- H -      



a  105 Benzoic acid86  119.3 110 122 Trimoilliiic anhydride108 121 180 T 69.8 320      - 130.9
hoc-volatile coat-aim:(%)70 69.7       70.3 72.2 " a t a L.,cc  -93 c , 



Viscosfty(mee-a)345 320        400 340  solidcontentacid value(mgki3lijat) 90 100        120 100 100
icontent va: re  ca , ._ 50 5 5 900 30  



Nurtbe -ovenuge micoular wai(Sin) - 1000 1000         900 1960 920 1840  Weignt molecular weCriiwl
2060 2090        1890   A4TI7qTz.12dmc53 Rosin A A A 



A A  Alicyclio hycnon cniinr.Oile19 en  A A A   Ketone resin  (LaropatAA'    A   SF-239065  0.1661
[Table  SF-239066 [0167] :Table 4]      [0168] <Preparation of anti fouling coating composl tion>
5(Example 1)         A second component of an antifouling coat ing composdt was prepared n the
following manner. [0169]First, xylene solvent (10 parts), PPM-AC (1 par    rosin (5.5 parts), and
chlorinated paraffin (2 parts) were mixed 10 in a 1000 nil plastic container and the mixture was stirred
with a paint shaker until it was dissolved evenly. [0170]Next, a D1SPERBYK-101 0.5 part)
wasaddedandstirred with a paint shaker for 5 minutes, Tali EC-7(8 parts), zinc oxide           parts),
potassium feldsparparts), NOVAPERM BED F5RM (0.5 15 parts), Bengara Gekkp BB (3 pa ts), white
titanium white R-5N (3 parts), casting plaster ET-2 (1 part), zinc pyrithione  rv fl-"Dri67 parts)Sea-,
ine211(10 parts), and anti-settling agent 0is4200-20X (1 part) were mixed, 200 parts of class beads
were added, and the-ture was dispe 



[0171]In addition, an anti -sagging agent 0 630-20X (115 parts) was further added, d.isper sea for
further 20 minutes, filtemed with a strainer of 80 mesh to prepare a paste i) as the second component.
[0172]Next, a. two-art hydrolysable antifouling cou      composition was prepared, which was
comprising two -Quids as: 101.8 parts by weight of polyester resin solution (a-1) obtained by Productio
pie 1 as the first component; and 82 parts by weight of the above-mentioned second component. In
addition, the first component of ).8 parts by weicht and the second component of 82 parts by weight
were evenly mixed using a disper to prepare the mixed coating. [01731 (Examples 2-19)         A
two-part hydrolysable antifouling coating composition' having two liquids and a mixed coating were
prepared in the same manner as Example 1, except for changing the compounding 20 ingredients and
ancunt of the second component, and the type and amount of the first component to those shown in
Tables 5 to 6. [0174] (Comparative Examples 1-5) No-part nydrolysabie antifouling coating
composition  SF-239068 manner as Example 1, except for changing toe compounding inored.i ents
and amount of the second oonponcjt, and the type and amount of the first component to _nose shown
Table 7 .  SF-23909 101751 [TableTable 5  examples  2 18 IIIIII18 111111 9 _  5 - 1 6I78 , -IR --- 9
'Polyester resin solution a-1    



la  Polyester resin solution a-2  - 18-   - - - - - - -  Polyester resin solution a-3    - - 18 - - - - - 18 - - 18 -
18   u a.) E o u Polyester resin solution a-4    



Polyester resin solution a-5 _ -         I Pooyester resin solution a-6- , - - - - -      , Polyester resin
solution a-7--        a) 



s-1 -,9 p Polyester resin solution a-8--         Polyester resin solution a-9  - -      - -  Polyester resin
solution a-10    - - - 18      Rne'raJacrylic-derived pc:1},nel crrnponent alil 



- _ _ 18 - 18       Subtotal 18 -P      18 18 Xyiene 10   10 1 10 1 10  10 10 PGM-AC I111 i1.55555 



s- 1 i IL 5.5 1  Rosin    55    Laropal ABI F_,_ NI - Ell 0.3 202020 -  -- -   uintone 1500        



TOTOPARAX 150  0. 20 - 20 2_ 2   Tricresyl phosphate    -  0    SYK-101         Zinc oxide    20 20 20
20 



Talc 00-1888 8 t,  8 5 t, R ,5 c?jPotash feldspart 5 , u') 5 5 3 C zinc omaglne o9-- 3101 10 1 1 1  0 1 10
10 ft Casting plaster FT-2       1 o 0Anti-settling agent 0is4200-20X111 



1 1 1 1 1 1 4,5-dachloro-2-n-ocry1-4-asethiazoltne-3-ene -0 101010 10 10 10 50 10 1 10
2-methylthic-4-t-rarey1amine-6-cyaloprrapy: 0arrrao-a-rriaziae -_  _   _ _
g2-(p-chlorophany1)-3-eyRco-4-brome-5-ra2fluor_ =ethyl oyrrole -  - -  -
N,N'-diavathyl-NI-Loly1-(N-fluorodiyecavj Ithio)saltamida   



pyridine-triphenyiboraneF- -  - - - - - 3 Bengara Gekkin 19119 3 3 -4 , 3 3 3 3 3  Organic red pigments
(Novaperm Red F5RK) 0.5 0.5 0.3 0.  0 )  ._, 0.5 Titanium white R-3N 3 



3 3 3 3 3 3   Ethylsilicate 281- -  -   - - - Anti-sagging agentDis630-20XC i ! 1.5 1.5 :iii 1.5 1.5 .5 1.5 5.5
1.5 Subtotal82 82 82 82 82 82 82 82 92             -i ICC Total:j10:0 



100 100 100 100 11.00 790 100   9I17-z39070 [0176] [Table 6] Table 6  example  10 11 12 13 14
1516 17 18 19  Polyester resin solution a-E 18 13 18 18 13 18 - 18 - '4 1, - 



9 i12  Polyester resin solution a-2             - -  -    --  Polyester resin solution a-3 I ! -  -   - - - - 



- -  oivester resin solution a-4              -    4-    - - a a C 0 0 Polyester resin solution a-5      



-  -       Polyester resin solution a-6                   



- - -  Polyester resin solution a-7 -  -       t .H Polyester resin solution a-B  -     -  -  IN -' -   Polyester
resin solution a-9 .. - - - -   



Polyester resin solution a-10 -   - -  - -    (meta; acryi i5-:iez-ived 17)::.yiner cal-4:0:10c_ a-11            - -
-  --     I Subtotal 



18 18 18 18 18 18 18 18 1818  Xylene            10 10 10 10 10 77 10.5 J./ 2.0.5   PGY-AC 1 1 1 



1 1 1 1 1 1 I  Rosin ! un  E 7 5.5 5.5 5.5 5.5 55 55 - 50 -  Laropal A81             



-    QU -intone 1500             0.5   -   - - 2 - 2 -  



TOYCPARAX 150             2 2 2 2  2 2 2   2  Tricresyl TphoSn aLe    -  - - - --  BILK-701 05 



0. 0 5 0.5 0 0 0.5 0.5 0.5 Zinc oxide 20 20 20 20 20 20 20 20 8 20 8 20 8  Talc I7C-1 8 8 8 8 8 8 8    A'
Potash feldspar 



i-r CC co I !- CC 3D in)LCD =r) 1171 CD3 5 10 5 13 5 10 6 13  Inc madine           a Casting plaster
1 1 



- R o :-settliragent Dis4200-20X 1 1 1 1 1 _L , i 1  6 oc541-4-is0tn1me- 0 10 10 10 10     - '0 F,' 0 o_
2-methyl th a -1 -t, butylarainc-6- cyclopropyl aminc-s-triazine   _   _ _ 



_ _ _ 5' 2- (p-ch a r oph en y I ) - 3 - c yano- 4 -- br cno- 5)- triflaorortethylpyr rol e _  _   5. _ _ _ _
N,N'-ditnethy)-N' -toly1(N-- fl..lo.rodichio 1-cmethyluhio)sulfan1/2 _    1  _ _ _ _
pyridine-triphenylborane  -     - 



- - -  Benaara Gekko BB 3 3 3 - 3 a , 3 3 2 6 7  Organic red bigmen_s (Nova-berm Red F5RK) 0. 0.5
0.5- ObI 0.5 0.5 0.5 0.5  r)  Titanium white R-5N 3 3 3 3 3 3 



_ 3 7:   Ethyl silicate 28        -0.5 -  Anti-sagging agent Dis6130-20XC   1.5 1    1.5  Subtotal 82 82
82I82 82 82 83 82 82 82 total 



100 160 1001 100 100 100 101 100 100 100  SF-239071 [0111] [TablL, Table 7    Comparative 2 R
example  1   ai ..., a s 



o ii F., o LI 5] -al Poly ster resin solutiona-1 - - 18 18  18  Polyester -8sIn solution a-2       Polyester
resin solution 5-3 ,I IIIII  - -    Polyester T8-sln so_Ption a-4    - - - -  Polyester resin solut:on a-5    



Polyester resin solution a-6   - - - - - -  -Polyester resin sol.itiona-7       Polyester resin solution a-8 18 -
18 - - -  H,Polyester resin solution 3-9 -  - - -  Sub total 



18 18 10 18 10 18 18 4we:loch:op pucoeg ' ene :L0   10   PGM-IC 1 1   1  Rosin  55 5.5 5C.D   Larobal
A81 - -  - -  Quint one 1500 



- - - 2 2 - 2  TCYCPARAX 150 2 2     Tricresyl phosphate  - - 0 - -  3YK-101 0.5 0.5  0.3 .5  Zinc oxide
i20 20 8 - 23 - 



Talc15C-1 8   28 c ,  Potash feldspar 5 5 10 15 r  Zinc omadine - - - - 13  Casting plaster FT-2 10 10
10 -   Anti-settling agent DIs4200-20X 1     



4,9-dichnorn-2-n-ootyl-Inothiazoirne 3 ono       2-areLhylth 0-4butylonino 6 cyc dnino-s-frna71ne 10 10
10 10 -  2-(p-nh oropheny1)-3-cyano-4-nro5-LInf methyl pyrfolo - _ _ _ _  N,W-dimethyl
N'-tolyl-N-fluoror'icrni thfo)self-snide   _ _ _  pyridine-triphenylborane - - - - 



Benii4ara Gekko BE E en c), En lc)1 c 3 . 05 1-) ? 3  Organic red pigments (Novaberm Red F5RK)
. 05  Titaniumwhite R-SN 3 3 3 R   Ethylsillca-ie28 - - - - - 



Anti-sagging agent 0is630-20XC 5.5 1.5 1.3 1.5 1.5  Subtotal 62 82 82 82 82  100  -total 100 100 100
100    10178] < Evaluation of physical properties of antifouling coating compositions >  SF 2390
The physical properties of the ant ouling coating composition and the mi.xed coating of Examples 1 to
14 and Conriartive Examples 1 to and ng films formed from the rriixeo coating were evaluated in the
following manner. The 5 results are shown in Tables 3 to 4. [01714] (1) Measurement of volatile
organic o ound (VOC) (dont t he values for he coating materiai specific gravity and 7 NV were
calculated using the following formula.       Content of VOC (g/li) = coating material specific gravity x
1000 10x (100-- ight NV) /100. [01801 (2) Specific gravity          After preparing a mixture coating by
mixing the irst and the second components, 100inl. of the mixture coating at 25C was Mild in a specific
gravity cup of which internal volume is 100ml 15 to measure the specific gravity (coating specific
gravity) (g/cm3) by measuring the weight of the cup filled with the mixture coat 91- [0131] (3) Heating
residue (weight NV)          Immediately after preparing a mixture coating by mixing the first and the
second components, lq of the antifouiing coating 20 composition was weighed on a flat bottom plate,
spreaded evenly 



wire of known weight, and dried at 125C for 1 hour to obtain residue. mba resultant residue and the
wire were weighed to calculate the heating resioue weight 3) . L01821 (4) Viscosity (dPa  s)
measurement for antifouling coating  73 composition              viscosity of 1,000g (23C) of the mixture
coating was measuxed by using a Rio)scosimeter (LION TO., LTD VISCOT ESTER VT-04_ for high
viscosity, rotor). 5[0183] (5) Airless spray workaErfl]         The coating workability (atomization and
coating film anpearance) of airless spray using 5,000g of mixture coating was confirmed based on the
following evaluation criteria. Tables 8 to 11, "A" represents tht the coating workability was 10 favorable
wh e "B" represents unfavorable, [Evaluation criteria for atomization]  A: When the mixt.ure coating
was coated on a substrate using an airless spray, the mixture coating ao injected ;mist foas fine
particles, and the spray pattern snowed a uniform pattern 15(favorable atomization) without streaks  or
the like. B: When the mixture coating was coated on a substrate using an airless spray, the mixture
coating was not injected (mist form) as fine particles, and the spray pattern showed a streak
(unfavorable atomization). 20[Evaluation criteria of coating film appearance] A: On the surface of a
coating film formed on a substrate, there is no problem such as low degree of brilliancy and leveling
defect (ac ptabie appearance). [0184]B: On the surface of a coating film formed on a  SF-2390
substrate, there is no problem such as low degree of brilliancy and leveling defect (' acceptable
appearance) ce). [0185] (6) Ccharacteristic test (wood block pressure test) A sand blast-treated steel
sheet (150 x 70 x 3.2was coatedan epoxy-based anticorrosive coating mate al       NOR 500", product
of Chugoku Marine Paints, Co., Ltd.) so as to provide a 150 pm of drythiccness, followed by dry at
room temperature (approximately 20C) for 1 day to form a 10 coating film, and the surface of this
coatind film was further coated with an epoxy-based binder c oatinu naterial.(BANNON 500N, product
of Chugoku Marine Paints, Co., Ltd.) so as to provide a 100 pm dry film  thickness followed by drying
at room temoerature (approximately20C) for 1 day to forma coating film. The mixture 15 coating
containing mixed first and the second components of the antifouling coating composition prepared in
Examples or Comparative Examples was coated on the surfaceofthe coating film so as to orovide a
100 pm dry film thickness, the surface was dried for I day at the room temperature (approximately
20C), and 90 coating film forming process was repeated twice, as a result, a test sheet of antifouling
coating film having a 200pm dry ft lm thickness was prepared. [0186]The test sheet was further dried
at a room temperatu  0075 placed on the coating film (at the center) , a pressure of 40 kgf/cm.2
was applied onto the wood chip i e longitudinal direction for 20 minutes cod t_o condition ol the coating
film surface was observed (deformation degree of the coating film was 5 measured). The evaluation
criteria are shown in Fig. 1. In Fig.-, 10 denotes the wood chip and 20 denotes the coating film. The
evaluation level of 5 indicates that there is no defornati on of the ooatfng film 20, signifying the most
satisfactory condition. The evaluation level of 4 indica e is a slig 



10 deformation in the coating film 20 but no exposure of the wood ch. p 10, sianif viny a satisfactory
condition. The evaluation levels 3, 2 and I Indicate that the wood chip 10 was exposed due to the
deformation ofthe coating film 20. The degree of the damage (deformation) becomes larger in this
order: 3, 2, and 1. 15101871ifouling coating film beit2ni g degree test;         Using an applicator for a
hard vinyl chloride sheet of 50 x 50 x 1.5mm, the mixture coating containing mixed first and the second
components of the antifouling coating composition prepared in Examples or Comparative Examples
was coated so as to provide 20 a 150 um dry film thiccess, and was dried for / days at the room.
temperature (approximately 20C) to prepare a test sheet. Each test sheet was attached to the side of a
rotating drum installed in a thermostatic bath containing 25C seawater, which was rotated at a
circumferential speed of 15 knots, arid, the antifouling coating  SF-239076 film polishing degree
(accumulated film thickness reduction) was measu d each mont Antifouling cfilm stationary  antifouling
proper         A sand blast-treated steel_ sheet (100 x 300 x 3.2 mm) was coated with epoxy-based
coating material ("BANNON 500", product of Chugoku Marl ne Paints, Ltd.) so as to provide a 150 pm
of dry filaithickness; and was coated with an epoxy-based binder coating material ("BANNOH SOON",
product of Chugoku Marine Paints, Ltd.) 10 so as to provide a 100 pm of dry film thickness, and the
above coating in the above order was performed every other day. The mixture coating containing
mixed first and the second components of the antifouling coating composition :prepared in Examples
or Comparative Examples was coated on the surface of the coating film 15 derived from the
epoxy-based binder coating material so as to provide a 150 um dry film thickness, and a test sheet
was prepared by performing the above coating every other day. Each test sheet was dried at 5500 for
7 days and then statgona ' ly submerged in Nagasaki Bay, Nagasaki Prefecture, and the area of
attaching 20 organisms was visually examined each on L_ and evaluated by the followino criteria.
[Evaluation criteria] 0: tha adhesion of aguasic organ iftS. 0.5: More than 0% and no greater than 10%
adhesion area' of aquatic  SF-239077 organisms  1: More than 10% and no creator thanadhesion area
of aquatic organ. ms     2: More than 20% and no greater than 30% adhesion area of aguatic 5
organisms  3: More than 30% and no greater than 0% adhesion area of a uatic organisms  4: More
than 40% andthan 50% adhesion area of adint' 10 5: More than 50% adhesion area of aquatic
organisms Discoloration test of outdoor exposure; A sand bi. ass-treatedste-1. sheet (100 x 300 x 3.2
nun) was coated with an efloxyabased coating material ("BANNOM 500", product of Chugoku Marine
Paints, Ltd.) so as to provide a 150 bm of dry film 15 thickness; and was coated with an epoxy-based
binder coating material ("BANNOH SOON", product of Chugoku Marine Paints, Ltd.) so as to provide a
100 bm of dry film thickness, and the above coating in the above order was performed every other
day. The mixture coating containing mixed first and :.he second components, 20 of the antifouling
coating compositionprepared n Examples and Comparative Examples was coated on the surface of
the coating film derived from the epo")imder coating material so as provide a 150 um dry film
thickness, and a test sheet was prepared  SF-239078 exposed to outdoor, the discoloration of the
coatin +7'1 with time was visually examined, and the evaluat n was carried out by the following criteria.
tion criteria; The evaluation was made by the following 'drifter 



0: There is no discoloration A: There is a little discolora cn x: There is a remarkable discoloration
(10) Anti-crack test for accelerated outdoor exposure; 10 A sandast-treated steel sheet 100 x 150 x
1_6 Plrn was coa with an epoxy-based coating mater("BANNOH 500", product of ChupokT Marine
Paints, Ltd.) so as to provide a 150 pm of dry film thickness; and was coated with anepoxy-based
binder coating material (OH SOON", product of Chugoku Marine Paint., Ltd.) 15 so as to provide a 100
am of dry filckness, and the above coating in the aorder was performed every other day. [01891 The
mixture coating containing mixed first and the second components of the antifouling coating
compositio prepared in Examples of Comparative Examples was coated every other day 20 on the
surface of the coating film derived from the epoxy-based binder coating so as to provide a 150 am dry
film thickness to prepare a test sheet. The above test sheet was installed under a sunshine weather
meter (accelerated exposure test machine) and the coating film  SE-239079 appearance was
investigated by the following evaluation criteria. [Evaluation criteria] 0: No crack is found x : Crack is
found  S=-239080 [01903  [Table 8] Table "3      examples   331 1.49 2 331 1...49  



4 SF678  VCC(g/L)     - 1.49 1  1.4 381331 279 1,48 381 Specific gravity       1.491.49   Heal- ) rs;
residue(wt06) 74  74 4t 16 A A j4 17 A 



A 44 18 A A 4L, 18 A - '< `-71 " r-  --Rif- Viscosity of coating mixture AaPa 5) 16  17      Airl ess spray ;
Atom zatei on Workability'Appearance A A  A A      Coatingfilm drying charactori. - to (pressure test) 



Attcr 1a drying After 2 day crying After 3 day drying  siLL)LC) 4  5 Co (L.- Co0, CO ,11LC-)L11.CC Li)
C Co U  '.1)D ef) en en H o)  -iN Co n 5 5 20.2 26.B 33.4 79.7 46.7 , 3 5 Coating film polishing degree
la knot After 1 month After 2 month After 3 month After 4 month After 5 month After 6 month r-- tro r-
ar)-A co L11 L_ 20.3 28.8 35.3 43.7 50.3 57 17. 25.4 31.4 39.7 47.6 54.4 15.7 22.3 30.1 37.3 42.3
49.5 18.9 24.3 31.3 37.3 4:1.4 31.3    15.3 25.4 33.2 39.7 45.6  12.3 Stationary 



- antifoulin g property After 1 month After 2 month Af tor 3 month After 4 month _ Aster 5 month After 6
month After 10 month After 12 month Co Co ' CLL 0 0o o   n n , 0 0 0 0 0 0.5 CL) 0 CT) 000  0  0 0 0 0
0 0 UL 000000  0 t.r) 0 0 0   LID 0 0 0 CD C) 0  Li LI) ,00000  L CDI 1- Li) Li) 0 CD 0   00  SF-239081 



[0191'      [Table 9]     Table                  examples  101 12  1314 15 383 



76 384 17 387 Tie , 19 V OC( a fr. ) 381 379 379 371 374    384 387 Specb f I c gravity 1.49 1.42 1.48
1.15 1  .51i1.41 1.51 Heating residue(wr%) 71.474.4 74.4 74.4 74.4 14.6 73.9 74.1:13.9 74.4 Viscosity
of coating mixture O  dhafs) 



'. 7i16 77 17 17 17 18 18 19  Airless sprayAtG:llizatiorl Workebi:ityAppc5rarce I ICCI CT`DP17)o
,c-CLIDCr) tLc) LIDEU L--- CELII'DELc)Lc LIDI n LirC cif;ui A A 5 A A I -r_ _ I FLED CC,ETLID'n , After
1 day Coatingfilmdrvine disirq Atter 2 toy characteristic: ;pressuredrying test)After 3 day dryirg   



4 5  After 1 mohiM Coating f1ImAfter 2 mcntn polishingAfter 3 month degreeAfter A mouth /25n-615
knot)AfterD norett. After 6 month 22.3 28 . C 35.6 41.3 48.9 59'3 23.3 29.7 31.6 45.6 52.2 58'3 - ; NCO
C- CE ..... " I 0 Cr, C- CLI 0 V) ELT ELE Lo ED EU ,n r-- in i=ri ... V) CO -7 CO In --i N N <7' 'La' Lfl Li
CO (0 ,,C) EYE .... 0,C") CO (NC) .. r-LO r) CL :+) LEE CL .. o'CO I 0 ).0 0: 0 ..o. cO ir- .0 ao ...0 :".)
C') ? , C,.., M C" Cy LS.) NN L') LC) 



C .0 0 0 :.01 .0/ 1 77i 13.3; iss. 27.2 33.7 63.2 After 1 month After 2 month After 3 month
StationaryAfter 4 month antifoulingAfter 5 month propertyAfter 6 month After 10 month After 12 month
In LID CD CD 0 0 0 0   0 CD --) LU cocoon   o LU CU I CD 0 0 CI 0 0   00  f) 0 EL) CDCD 0 0  JD G
ED 0 0 CD CD  0 LU cp ocoo0  Ln La 0 0 0 0 0 0 Le LID 000000   0 



CD CD 0 0 0 0  . 0 CD 0 CD   CD CD CD 000 LYE (_)1 _ _   example !Comparative example  175
voc(g/L) 387 416 Specific gravity 1.51 1.63 Heating residue(wt.%) 74.4 74.4  Alter l month 0 A  After 2
month 0 X Discolorationof After 3 month 0 X outdoor exposure After 4 month 0 X  



After 5 month 0 X  After 6 month0 X  SF-239083 [194] [Table 12]    Comparative example example
VOC(g/L)  Specific gravity .63  Heating residue(wt% 74.1-74.4  Sunshine weather meter  After 100ours
irradiation After 500 hours irradiation After 1,000 hours irradiation After 1,500 hours irradiation After
2,900 hours irradiation After 2,500 hours irradiation 0 0 0 0 0 0 0 0 



0 0 X(crack is X(Grack is found) found)  [0195]The details of a part of startingals used in    e
above-mentioned Example and Comparative Example are shown in Table 13.  [0196] [Table 13] 84
13     RMaf---u e no-parties and ___ others ESolid !conga= ;PO Talc PC-1 Fukuoka Talc Co.,Ltd.
Extender pigment 100 Zinc oxide Kyushu Hakusui Kagaku Extender pigment '100 Nova erm Red
FORK Clariard North America Organic red ID/dr:lento 



100 Zinc omadine Arch Chemical,Inc. Organicantifoulino - agent 100 Potash feldspar!FINSET all.. IC
Potash feldspar 100 100 Tricresylohosp hateKyowa Hakko Kogyo Co.. Ltd. Plasticizer  Cuintone ISCO
'Aeon Corporation Alicyclic hydrocarbon Ketone resin ,1UO LaropalAE31 ,a7,-x,n  100 4, 5-dichloro 2
n ccityl1- i sotb., azoline-3-cna Rohm & Haas Company Organicifoolingi a ant 20 2-;r-csicropheryl;
-3-cc i bromo-5-33ffiuoromethyl pyrrole JANSSENPMP 1111M11111 u iRosin  100 700 



RYIK-101 BYE CHEMICAL Pigment dispersant  2-cauthylthic-4-butylaminc-6- 31.:Narol)
cYc7N13r0PY1andrio-N-2131.azine Ciba Organicantitouling agent 100 N, N' -arte-Thy i -N' -t o i yl- (N-
0s aT. f an-3 ie  rcriethyl7Cnici Bayer Japan  Organicifoulina agent 100 pyridineriphenylborane
HoKkoCher,Y.calTrd.Js, Organicant totaling agent 100 , 1 Cupricoxfde N0803 NC Tech Co.,Ltd
Inorganic antifouling agent? 0 ! Dis630-20XC Kusumptochemicals,Td. Anti-sagging agent 20 F,
1Dis4200-20X ructocheicals, Ltd. 



Anti-settling agent 20  Description of Numerals [0197]10: Wood chin, 20: coating :ion  SF-239085
CLAIMS  1. A two-part fydroll able anti:.fouii.nc coating composition free from copper and copper
compound which composition comprises 5 two l4quids: a first component including a polyester resin
whose a solid ntent acid value is (1)-200 mgKOHig, a solid content. hydroxyl value is 100 or less, and
a viscosity at 25C is SO( Pa.s or less; and a second component having a paste form contain_zinc
oxide, wherein the content of a volatile organic 10 compound is 400v/less on tbe basis of the total
amount of the first and the second components.  2. The two-part hydrolysable antifouling coat.L ng
ccmpositi.on according to claim 1, whereInth weight average molecular weight 15 of the polyester
resin to he measured by a gel permission chromatography5,000 or less. The two-part
hydrolysantifnuling coating composition    according to claims 1 or 2, wherein the content of a zinc
oxide 20 in the second component is 10-300 parts by weight relative to the polyester resin (solid
content) of 100 parts by weight, 4.The two-part hydrolysable antifouling coaticomposition  SF-239086
and/or a rosin derivative.    5. The o-part hydrolvsable anti foul g coatine composition according to any
one of claims 1 to 4, further compri si nc an 5a.ntifouiing agent.  6. The two-part hydrolysahie an
fouling coating composition according to any one of claims 1 to 5, further comprising a zinc. pyrithione
as an antifouling agent. 10  7. The two-part hydrolysable antifouling coati.ng composition according to
any one of claims 1 to 6, further comprising at least one plasticizer selected from a group consisting of
a chlorinated Paraff , petroleum resins, ketone resins, tricresyl phospha cc, 15 polyvinyl ethyl ether, d.i
alkyl phthalate, and (meth) acrylic polymers.    8. The two-part hydrolysable antifouling coating
composition according to any one of claims 1 to 7, further comprising an 20 extender pigment (other
than at c oxide).  9. The two-part hydrolysahie antifouling cocomposition according to any one of
claims 1 to 8, further comprising a pigment dispersant.  SF-239087 10.The two-part hydrolysaifouling
coating composition any one of claims 1 to 9, further copris i.ng a color 11 .The t.o-part hydrolysable
antifouling coating compos.ition according to any one of claims 1 to 1(), further comprising a
dehydrating agent. 



10A two-part h irolysable antifouling coating composition comprising two liquids : a first component
including a reaction mixture (A) having a polyester resin (a3) obtained by polycondensat.ion of an acid
component a polyvalent alcohol component (a2); and a second component having a zinc oxide 15 (B) ,
wherein the acid value and the ,ydroxyi value of the solid content in the reaction mixture (A) are
50-200 mgKOHig and 100 mgKOH/g) or less, respectively, a copper and a copper compound are
substantially not included in the two-part hydrolysable antifouling coating composition, the content of
volatile organic 20 compcun.d is 400 g or less with respect to 1L of Lne two-mart hydrolysable
antifouling coating composition. 13.An antifouling coating film formed  SF-239088 composition
according to any one of claims 1 to 12. 14.antifouling method for subst rate, comprising applying or
imorei_0-part hydrolysable ant.Lfouling coating 5 composition according to any one of claims 1 to 12,
followed by hardening and forming ar, antifouling coating film. 




