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SF-1237 1 DESCRIPTION; HIGH-SOLID ANTICORROSIVE COATING
SECORPOSITION, HIGH-SOLID RAPIDLY-CURABLE ANTICORROSIVE
COATING COMPOSITION, METHOD 5 OF COATING SHIP OR THE
LIKE, HIGH-SOLID ANTICORROSIVE FILM AND RAPIDLY CURED
HIGH-SOLID ANTICORROSIVE FILM OBTAINED, AND COATED SHIP
AND UNDERWATER STRUCTURE COATED WITH THESE COATING
FILMS 10 TECHNICAL FIELD 0801 The§resent invention relates to a
high- solids anticorrosive coati 5 C itioh, a high-solids rapid-curing
anticorrosive coating composition, a method for painting the exterior of a
ship using these 15 anticorrosive coating compositions, a high-solids
patigorrasiye coating. fi high-soli icorrosive _coatin hfiqun
formed from th%@gqa%q{g%%r?gg% c%gﬁsr%ﬁgo?n@égs%égr?giggain %lﬁOMD
Faate il fhese aniconasive coafng | inted ship coated with &
20 coating film forme&k%f;/ %?1(2 me oﬁ?%@%&é%ﬁgﬁgﬁ%% s%Fp?HOD
oBndayYRAeater Siuciure Goated W%EH“—%%’%&??%‘?@ X coanng im.- o

More particularly, the invention relates to a solids anticorrosive

- aseAtingeqmposition: of @ fanfree epoxy palicoresive BF-1237,2 paint., -

which is excellent in low-solvent-content property, low-temperature
ROl BNUGOMOSIBPIARSERN(AN%R STRUCTURE COATED WITH THESE

COATING FILMS

TECHNICAL FIELD

[GCO01] The present invention relates to a high-
solids anticorrosivé coating composition, a high-sclids
rapid-curing anticorrosive coating composiﬁion, a method
for painting the exterlor of a ship using these
anticorrosive coating compositions, a high-solids
anticorrosive cecating film and a high-solids anticorrosive
coating film formed from these anticorrosive coating
compositions, a painted ship coated with these
anticorrosive coating films, a painted ship coated with a
coating film formed by the method for painting the
exterior of a ship, and an underwater structure coated
with the anticorrosive ccating film. More particularly,
the inventicn relates to a high-solids anticorrosive

coating composition of a tar-free epoxy anticorrosive
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interlaminar adhesion and can exhibits anticorrosion property nearly
SFe@ud to that of a conventional tar-ba3ed 5 epoxy anticorrosive paint.
BACKGROUND ART [0002] In conventional painting of ships, various
parts of a ship, such as bottom, boot topping, outside 10 board, exposed
deck, void space, cofferdam, engine room, cargo hold, cargo tank and
water ballast tank, are individually coated with anticorrosive paints of
different_formulations and brands, then on the resulting film of the
P dhficortoshve painit & Bitfttet Toat i sorRéfMas Tohiees AheCT5 tHeFesT At Y -
1 tin-free antifouling paint ora finish coating such as a finish coating for
oS RERGiel” (DOBITAShE oL by ARG MR Blétks
iq?g% flassemb!in%gkem, S0 that Ere ggintin f.\’/lg)o_rk needs to bp carried out
ot each black oM The YibwPtint 20 of thiotkabiilty. 24156 f? e fdRidual
rgloglé% it ise ne essa%v tolc%rgy ;%)ﬁt aingn% of their parts using different
PLE5&ings for mdividuat parts. So h& "~ p&intiig Work baEsmes Exirefrdly
plicat g and there are many painting failures. in such a painting
=P %%Ee%%%g 3559%1Y§rtﬁearf“{%e' interval between uses of the paints
(coatings) becomes long in many cases, and before the next use, general
epoxy coatings of two-liquid reaction curing type are cured, so that the

coatings have been often 5 ~wcrouND ART

[0002] In conventional painting of ships, various

parts of a ship, such as bottom, boot topping, outside

. board, exposed deck, void space, cofferdam, engine room,

cargo hold, cargo tank and water ballast tank, are
individually coated with anticorrosive paints of different
formulations and brands, then on the resulting film of the
anticorrosive paint a binder coat is sometimes formed, and
thereon a tin-free antifouling paint or a finish coating
such as a finish coating for deck is applied.

[0003] A ship is build by.manufacturing individual
blocks and assembling them, so that the painting work
needs to be carried out for each block from the viewpoint
of workability. Also in the individual bklecks, it is
necessary to carry out painting c¢f their parts using
different coatings for individual parts, so that the
painting work becomes extremely complicated, and there are

many painting failures. In such a painting process,
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5 wasted. [0004] If a universal primer (single primer) having excellent
SFweéathering resistance, adhesion to various finish coatings and
anticorrosion property is used in such a shipbuilding process, single
primer coating can be 10 carried out on all the blocks having been
subjected to surface treatment, and therefore, complicatedness, painting
failure, waste of coatings, etc. are removed. As such a universal primer,
an anticorrosive coating composition comprising an epoxy resin, a vinyl
furiiBhide- 15 Badbd 2oPGymRE BRASLcUYiT agént i pEseicét polyamide
or its modjfication product has been developed (for example, patent
(Beuants LRI} T00B8FN TS WtborbSke cadiiig TonpcRidre next
4 howeveréan,,epoxx resin and.an amin%e-basgq curing agent in, 20 the form
S6F solics are enplogied. THerafors, the sofids coftent (voldme Satidf inthed

aint comglol%iggn becom&s{h att)gut 60% and the content of the jsiolvent is
> L

“Yhe rest i Ut a0%: and 18 Figh C85 thi Tt i8 suiG&Rt Hth&"voc

erest i.e.; a
regulation (regulation of total emission of solvent). SF-1237 4 That is to
say, because the universal primer is used as a single primer for all the

bloclf% ggg ﬁheir pﬁjﬂnt.igg Rarts, rtQ i[otgal amounli of }lh(élsolvent becomes

large, and this exert influence on %he mount of the st \?er%ﬁiﬁ%?aﬁéd%avmg

ex@&iﬂE%%“ﬂ@%EW@Fié&C%QH§@%A@%é¥“£%ﬁé§@8ﬂ“to various

finish coatings and anticorrosion property is used in such
a shipbuilding process, single primer coating can be
carried out on all the blocks having been subijected to
surface treatment, and therefore, complicatedness,
painting failure, waste of coatings, etc. are removed.

As such a universal primer, an anticoriosive coating
composition comprising an epoxy resin, a vinyl chloride-
based copolymer and a curing agent composed of polyamide
or its modification product has been developed (for
example, patent documents 1 and 2).

[0005) In this anticorrosive coating composition,
hdwever, an epoxy resin and an amine-based curing agent in
the form of solids are employed. Therefore, the sclids
content {(volume solid) in the paint composition becomes
about ©0% and the content of the solvent is the rest, i.e.,
about 40%, and is high, so that it is insufficient to the

VOC regulation (regulation of total emission of solvent).



property has been desired from the viewpoint of environmental protection.
SHErédisSuch a viewpoint and also fromdthe VOC regulation (regulation of
total emission of solvent), high solids (solids content: 72 to 100% by 10
volume) are preferable because the solvent content is decreased, and the
evil influence on the environment is reduced. [0006] In order that painting
of ships can be carried out even in the winter season or in the cold 15
district, the anticorrosive paint needs to be readily cured at low )
Thahpetathfes e LvenficndidnticorrbsraapamtsiRdever age 25 2
< .diffgrent cuyring rates depending upon temperatures, so that it is .
etessBiy 18Use o Rintls ot paitits aving diffrsit forftations parts,

thnean%%li\fa?n 20 alnt,cfog gﬁhe&?éummeg season and a paint for the winter

Season Tn STURF to uSe a Caftalipaint as ARt e Wintet $8akbn s
ddition aof a curing accelerator such as tertjary amine has been
e%erreto%ggelgaerﬁgg out. %\%eth%m%%ﬁﬁin%%péﬁhﬁo? & ihter s&5doht &
5 igxsellentin the SE-1237 5 law-temperature curability gnd has no problem
i pract%:a?ﬁu%%e]{s Ut & ¢6ating fitm of the pgfnt#gﬁdds%% Veef&%ve?g SRt

B e e e o

0007] As a high-solids epoxy-based anticorrosive “paint that solves the

erfPoveproblems, therenasieen oo cuch viewpoint and also

from the VOC regulation (regulation of total emission of
solvent), high solids (solids content: 72 to 100% by

10 volume) are preferable because the solvent content is
decreased, and ﬁhe evil influence on the environment is
reduced.

[0006] In order that painting of ships can be

carried out even in the winter season or in the cold

15 district, the anticorrosive paint needs to be readily
cured at low temperatures. The conventional anticorrosive
paints, however, have different curing rates depending
upcn temperatures, so that it 1s necessary to use two
kinds of paints having different formulations, namely, a

20 paint for the summer season and a paint for the winter
season. In order to use a certain paint as a paint for the
winter season, addition of a curing accelerator such as
tertiary amine has been heretofore carried out, and the

resulting paint for the winter season is excellent in the
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developed an anticorrosive coating composition comprising a main agent

S Tehfiphent containing a 'liquid epoxy sesin of bisphenol A type and an
amine-based curing agent that uses 10 aliphatic polyamine, alicyclic
polyamine, aromatic polyamine, polyamide and the like singly or in
combination (for example, patent document 3). This high-solids
anticorrosion paint has a solids content of about 80% by weight and has a
solvent content 15 of about 20% by weight, so that it has excellent low

1 YPTeHeB Rt ProperfRd is-isefiifas a ColAterieasare 1o thevog cal
regulation. Further, in order to improve curability at low temperatures in

U3fe wittter 8586 theret hale BEehitscaIARNIERSe EGrify agemered

. formed by 20 Mannich condensation reaction of phenols, aldehydes and

1t TohPourits! AHAGES thérdbf MARIER Bfbef ity agfehtsorrosion

Phenolkamine) similarly formed by Mannich condensation reaction of
b %?cﬁntéf,’alagﬁydes and amine compounds, adducts thereof, etc. By the

use o SF-1237 6 Mannich type curing agents, anticorrosive paints

havinéglaeaséillent 5&&%%@%”&8%5%7 angiSW-tBATR attfe Bt Ve

are obtained. [0008] However, even if these Mannich type curing 5
paajgré%tsg%alﬁe%uéséod?‘f%%r(g\?e‘?ngrg%g%%oﬁﬁf’ﬁ)ei Mkte ihWedih8fig Peen

istance, adhesion to various finish coating films, et¢. required for a
d{ﬁ%£§ %%nﬁ%eﬁﬁg%§§§€ ﬁk?e coatlnggcompOSLtio comprising

a main agent component containing a liquid epoxy resin of
bisphenbl A type and an amine-based curing agent that uses
aliphatic polyamine, alicyclic polyamine, aromatic -
polyamine, polyamide and the like singly or in combination
(for example, patent document 3).

This high-solids anticorrosion paint has a solids
content cf about 80% by weight and has a solvent.content
of about 20% by weight, so that it has excellent low-
sclvent-content property and is useful as a countermeasure
to the VOC regulation. Further, in order to improve
curability at low temperatures in the winter season, thers
have been used Mannich type curing agents formed by
Mannich condensation reaction of phenols, aldehydes and
amine compounds, adducts thereof, Mannich type curing
agents (Phenolkamine} similarly formed by Mannich
condensation reaction of cardanol, aldehvdes and amine

compounds, adducts thereof, etc. By the use of these
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formulation of the anticorrosive paint described in the patent document 3.
SF10 13 the case where an anticorrosivé paint is applied and then a finish
coating is applied on the resulting coating film, this finish coating
operation is usually carried out at a given interval time interval) . In case
of the above anticorrosive paints, however, they exhibit 15 poor adhesion
to the finish coating film if the interval is long. If the interval before the
finish coating operation is tried to be shortened, there reside problems
MafHat the provess betBfed Xmiplicatdth af@ Working aiies takeplacs
20 Patent document 1: Japanese Patent Laid-Open Publication No.
=*5%146411988 PrteTduttinibrit 27 BEpANesH Pateiit TakliBpERt uTe
Puplication No. 259351/1998 SF-1237 7 Patent document 3: Japanese
CUBAts ﬁi%?ﬁ-%%n UBiitafiSn No. 80564/2002 DISCLOSURE OF THE
INV%}I%@N 5 PROBLEMS TO BE S.OLVED BY THE INVENTION [0009]
The present inventioh i fitenddd to Soive"Sdch Brobidims asEbeiateth with

teh%psri%rrart g% glgscr_{bedr a@gveh%gd Istl’ll% QE <gbéect of éhe IE%resent ) ,
nvention to provitle a Righ-solids anticorrosive 2oafing Compotition 679

re@@g%g%é%?“ggg%g%%gfQ@h$§¥§§§gp%§%¥gﬁ coating films, etc.

ag

required for a universal primer, in case of the
formulation of the anticorrosive paint described in the
patent document 3.

In the case where an anticorrosive paint is applied
and then a finish coating is applied on the resulting
coating film, this finish coating operation is usually
carried out at a given interval {(time interval). In case
of the above anticorrosive paints, however, they exhibit
poor adhesion to the finish coating film if the interval
is long. If the interval before the finish coating
operation 1s tried to be shertened, there reside problems
that the process becomes complicated and working failures
tzke place.

Patent document 1: Japanese Patent Lald-Open
Publication No. 211464/1998

Patent document 2: Japaﬁese Patent Laid-Open

Publication No. 259351/1898
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sr€QR t: 72 to 100% by volume), has_a low content of a solvent and
excellent low-solvent-content properg/, is excellent in anticorrosion
property, weathering resistance and adhesion to various finish coating
films, is not 15 deteriorated in the adhesion to the finish coating films
even if the interval before the finish coating operation is long, and is
applicable to various painting parts of a ship by merely using one kind of

an anticaresiye faltn even if g typasandsthe.amoynt (fopmulation,

guantity 20 ratio) of the anticorrosive paint are not changed for each part
rubf aship: {0030 It iscanathernebject of the invention to provide a
high-solids anticorrosive coating composition of all-season type, which is
employable irrespective of SF-1237 8 seasons and temperatures
because rapid drying and a sufficient pot life are secured, and to provide
a high- solids anticprresiveoating compositipnmoftawytemperature curing
type having particularly excellent 5 curability at Tow temperatures (not
higher than:0@E1[0051 ]k isa futharmbject of the inveatien tg provide a
tar-free anticorrosive paint, which has a high content of solids and a low
conteht 6Ba solvenidn the: paintinghpresess; candealizeeealint o solve
operations of as 10 many as twice a day (1 day 2 coatings, 2 coat/day), is
suekcellent irehighasalids jproperty, irapidtcugabilitysandir- as described

above, and it is an object of the present invention to
provide a high-solids anticorrosive coating composition,
which is a composition of high-sclids type (solids
content: 7Z to 100% by volume), has z low content of 2z
solvent.and excellent low-solvent-content property, is
excellent in anticorrosion property, weathering resistance
and adhesion to various finish coéting films, is not
dete;iorated in the adhesion to the finish coating films
even if the interval before the finish coating operation
is long, and.is applicable to various painting parts.of a
ship by merely using one kind of an anticorrosive paint
even il the type and the amount (formulation, guantity
ratio) of the anticorrosive paint are not changed for each
part of a ship.

[0010]_ It is another object of the invention to
provide a high-solids anticorrosive coating composition of

all-season type, which is employable irrespective of
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SFLOW_ mperature curability, can readily form a thick coating film, can
|r915 e working efficiency in the patnting process and working
environment for workers, can 15 provide a coating film having excellent
anticorrosion property and interlaminar adhesion, can exhibit
anticorrosion property nearly equal to that of a film of a conventional
tar-based epoxy anticorrosive paint, and can be favorably used for

=< YaHaus pars ol aatin suchasa 20 carda tankcand. o hallastank (0012

It is a still further object of the invention to provide a high=-solids

su@Rticareosive, ceating: film,farmaed fromythe-ahove anficorrosive.coating

composition, a painted ship coated with the anticorrosive SF-1237 9

so ¢eating film,and-a painted ship;cpated with & coating, film fgrmed by the
process for painting the exterior of a ship. 5 MEANS TO SOLVE THE

t e RROBLEMS [0043} 3 he jisst high-selidsamticarrosive ¢oating. composition

according to the present invention is a paint composition comprising: (A)
cu@dpainiagent eompeneshsemprisingdal) apepoxynd0 resignand ¢B) a

curing agent component comprising (b1) an alicyclic amine-based curing

agent wherein thermain agemnitcomponept A)arRoE® invention to
provide a tar-free anticorrosive paint, which has a high
content of sclids and a.low content of a solvent in the
painting process, can realize coating operations of as
many as twice a day (1 day 2 coatings, 2 coat/day), is
excellent in high=-solids property., rapid curability and
low-temperature curability, can readily form a thick
ceoating f£ilm, canlimprove working efficiency in the
painting process and working eﬁvironment for workers, can

provide a coating film having excellent anticorrosion

property and interlaminar achesion, can exhibit

anticorrosion property nearly equal to that of a film of a

conventional tar-based epoxy anticorrosive paint, and can
be favorably used for various parts of a ship, such as a
carge tank and a ballast tank.

100127 It is a still further object of the
invention to provide a high-solids anticorrosive coating
film formed from the above anticorrosive coating

composition, a painted ship coated with the anticorrosive
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SFEE% agent component (B) comprises at least one of the 15 following

additive (a2) and the following coatin% film modifier (ab): [0014] (a2) at
least one additive selected from the group consisting of (a2-1) a reactive
diluent having an epoxy group and (a2-2) a modified epoxy resin, and 20
(ab) at least one coating film modifier selected from the group consisting
of a petroleum resin, a xylene resin, a coumarone resin, a terpene phenol

colfiSin and & yinyl, hlogde -based copolymer, SF:1237; 10, The secand
high-solids anticorrosive ‘coating composition accora“i’ng to the presen?

£: vention,iz,apaintcompositian C?HWEHEQA&%}% main agent.campogent,
comprising (al)’an epoxy 5 resin, and (B) a curing agent component

she@mprising (b2) a Mannich type curing agent, wherein the main agent
component (A) and/or the curing agent component (B) comprises at least

- one of the 10 above additive (a2) and the above coating film modifier
(ab). [0015] In the first and the second compositions of the invention, the

main agent comporeniNA) deskably=further samprises (a3) a
polymerizable (meth)acrylate 15 monomer in addition 10 the epoxy resin

(al) and1atleast The first high-solids anticorrosive coating

compesition aécording To the present invention is a paint
composition comprising:

(A).a main agent component comprising (al) an ePORY
resin, and

(B) a curing agent componént comprising (bl) an
alicyclic amine-based curing agent,

wherein the main agent component (A) and/or the
curing agent component (B) comprises at least one of the
following additive (a2) and the following coating film
modifier (ab):

100147 (a2} at least one additive selected from the
group consisting of (a2~1) a reactive diluent having an
epoxy group and {aZ-2) a modified epoxy resin, and

(ab} at least one coating film modifier selected from
the group consisting of & petrcleum resin, a Xylene resin,
& coumarone resin, a terpene phenol resin and a vinyl

chloride-based copolymer.
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one additive (a2) selected from the group consisting of the reactive
SHhlueRt (a2-1) having an epoxy groupiand the modified epoxy resin
(a2-2)". In the first and the second compositions of the 20 invention, it is
preferable that the main agent component (A) comprises the epoxy resin
(al), the additive (a2) or the coating film modifier (ab) , and if necessary,
the polymerizable (meth)acrylate monomer (a3) (as shown in, for
example, Examples 1 to 15 of Tables 1 and 2) , or the SF-1237 11 main

agert Eonfisoient (AY-EoHipRsesithedfoesins@ane the additive (a2),

and if necessary, the polymerizable (meth)acrylate monomer (a3) (as
COSRBT I O SETFIE L EXanihlEs 646 ABSETT able 73 rththiescuringp int

agent 5 component (B) comprises the coating film modifier (ab). [0016] In
“9 %%éﬁ-%8ﬁd§8ﬂ‘ﬁ’c“b?ﬁfsﬂ% coating compositions of the invention, the
solidifg‘jontent of the coating film-forming component in the anticorrosive

coatify’ cénpasitiort S thé YARGE 6P breferBbi 72 7 10 1b0og By sPoxy

volume grticularly preferably 75 to 85% by volume. A primer
resin, & : . . .
composition according to the present invention comprises any one of the

abov&higg-sggdgnantiatlzogggive coating composition. 15 [0017) The first
high-soﬁids r&pid-dUfing @ ahticorosie coating CBmpS<itiGn Sitording to

nggﬂggsgwbe curing agent,

wherein the main agent component (A) and/or the
curing agent component (B) comprises at least one of the
above additive (a2) and the above coating film modifier
(ab).

[0015] In the first and the second compositions of
the invention, the main agent component (A) desirably
further comprises (a3) a polymefizable {meth)acrylate
monemer in addition to the epoxy resin (al) and “at least
one additive {a2) selected from the group consisting of
the reactive diluent ({(a2-1) having an epoxy group and the
modified epoxy resin (a2-2)". |

In the first and the second compositions of the
invention, it is preferable that the main agent component
(A) comprises the epbxy resin (al), the additive (a2) or
the coating film modifier (ab), and if necessary, the
polymerizable (meth)acrylate monomer (a3) (as shown in,

for example, Examples 1 to 15 of Tables 1 and 2, or the
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invention is a paint composition comprising: (A) a main agent component
sreomprising (al) an epoxy resin, and 20 (B) a curing agent component
comprising (b1) an alicyclic amine-based curing agent, wherein the main
agent component (A) and/or the curing agent component (B) comprises
at least one of the aforesaid additive (a2) and the aforesaid coating film
SF-1237 12 modifier (ab), and a low-boiling point solvent having a boiling
point of not higher than 150C at atmospheric pressure is not substantially
macghtaitied tin gsepaine compositiomis[0948] The sepond highssolid$z1) ,
rapid-curing anticorrosive coating composition according to the present
EhifveRbr sV paint compositioh consTisiag (A) Bhvhalpcagent cormgiohent
comprising (al) an epoxy resin, and 10 (B) a curing agent component
(TEGHpASIRY {B2Fa IMBRATER tyFE turlid agBAt Whithein The nexinmgéat
com onenté@)fand/or the curing agent component (B) comprises at least
EX5ip ofthe’ Gforesdifl atiflith@ a2) and thé afdrégaieoblifig JHATLS
modifier (ab? and a Iowjboilingﬁggint solvent having a boiling point of not

COHIGREFHan T50¢ aFRRIGS heriSpresdiird i rict Stibseimtiay Sorfaied

in the é)aint ) , . .
[C0Lle] In the high-solids anticorrosive coating

compositions of the invention, the sclids content of the
coating film-forming compcnent in the anticorrosive
coating composition is in the range of preferably 72 to
100% by volume, particularly preferably 75 to 85% by
volune. |

A primer compeosition according to the present
invention comprises any one of the above high-soclids
anticorrosive coating composition.

[0017] The first high-sclids rapid-curing
anticorrosive coating composition according to the present
inventicn is a paint composition comprising:

(A)] a main agent ccmponent comprising (al) an epoxy
resin, and

(B) a curing agent component comprising (bl) an
alicyclic amine-based curing agent,

wheresin the main agent component (A} and/or the
curing agent component (B} comprises at least one of the

aforesaid additive (a2) and the aforesaid coating film
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composition. [0019] In any of the first and the second high- 20 solids
srantEewrrosive compositions and the figgt and the second rapid-curing
anticorrosive coating compositions of the invention, the main agent
component (A) preferably further comprises (a3) a polymerizable
(meth)acrylate monomer in addition to the epoxy resin (al) and "at least
SF-1237 13 one additive (a2) selected from the group consisting of the
reactive diluent (a2-1) having an epoxy group and the modified epoxy
no@sint@r- 20028/ thesehigiselidsirapid-siring buasticohagives a
coating compositions, the solids content of the coating film-forming
boddmpenétitin the Anficoirdsiih ebatifig tofifosttiontis prafesabls i the
range of 72 to 100% by volume. In the high-solids rapid-curing
Pr&ftiterdsive coating toripositiohsiof thefertion, te 1Demamiadent
compaonent (A) and/or the curing agent component (B) preferably
COgBItAIG BRigh-boiling point solvent having a boiling point of higher than
150C at atmospheric pressure, In any of the high-solids anticorrosive
coatihg” 15 compddiforiSani the High-sttids fapidaiu g dhtésrosive
co,ating compositions of the invention, the main agent component (A)

A fretethbly Torther Soritaind &t fBRSEAMe file ASStEcEd Hont thé GfodtF eSent

.consis.ting of . L o
invention 1s a palnt composltion comprising:

(A) a main agent component comprising (al) an epoxy
resin, and

(B} & curing agent componentlcomprising (b2} &
Mannich type curing agent,

wherein the main agent component (A) and/or the
curing agent component (B) comprises at least one of the

aforesaid additive (a2} and the aforesaid coating film

boiling point of not higher than 150°C at atmospheric
pressure'is not substantially contained in the paint
ceomposition.

[0019] In any of the first and the second highwt
solids anticorrosive compositions and the first and the
second rapld-curing anticorrosive coating cémpositions of
the invention, the main agent component (A} preferably
further comprises (a3) a polymerizable (meth)acrylate

menomer in addition to the epoxy resin (al) and “at least
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barium sulfate, potash feldspar and titanium white. 20 [0021] In any of the
srhighssolids anticorrosive coating compositions and the high-solids
rapid-curing anticorrosive coating compositions of the invention, the main
agent component (A) preferably further contains talc. SF-1237 14 In any
of the high-solids anticorrosive coating compositions and the high-solids
rapid-curing anticorrosive coating compositions of the invention, the
epoxy resin (al) is preferably at least one resin selected 5 from the group
ongonRsiging bEa bisphemol Aaypsleposy rebin, abisphenohADstypeepoky
resin and a bisphenol F type epoxy resin. [0022] In any of the high-solids
LhantEairodive cHatingtompositions erith i IFigh-sotidy rapidwnriagd o-he
anticorrosive coating compositions of the invention, the reactive diluent
mo@45 4§ Habifg ah 666Xy grolip i€ Jpreferably at least one substance
selected from the group consisting of phenyl glicidyl ether, alkyl glycidyl
ethek® Yhycidy! ester Glgfe?%t%l&ﬁd S2-bléth &5%ide; 496 1Bhexanediol
diglycidyl ether, neopentyl glycol diglycidyl ether, trimethylolpropane
A gty GdSetREr ﬁﬁ@%ﬁﬁpﬁéﬁﬁﬁﬁfc{ﬁﬂ%heﬁmﬁﬂ4ﬁ%ﬁy%<f‘ﬁﬁémt of
high-solids anticorrosive ¢oating compositions and the high-solids

CR A UrRY 20 ARicor oSV SaRifg CUTboSi o< 6T tha Trvetitipns e

coating composition is preferably in the range df 72 to
100% by volume. In the high-solids rapid-curing
anticorrosive coating compositions of the invention, the
main agent component (A) and/cr the curing agent component
(B) preferably contains a high-boiling point solvent
having a boiling point of higher than 150°C at atmospheric
pressure. .

In any of the high-solids anticorrosive coating
compositions and the high-sclids rapid-curing
anticorrosive coating compositions of the invention, the
main agent component (A) pxeferabiy further contains at
least one filler selected from the group consisting of
barium sulfate, potash feldspar and titanium white.

[0021] In any of the high-sclids anticorrosive
coating compositions and the high-solids rapid-curing
anticorrosive coating compositions of the invention, the

main agent component (A} preferably further contains talc.
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modified epoxy resin (a2-2) is preferably a dimer acid modified epoxy
SEesimnsand/or an epoxy resin in which gn aromatic ring is hydrogenated.
SF-1237 15 In any of the high-solids anticorrosive coating compositions
and the high-solids rapid-curing anticorrosive coating compositions of the
invention, the polymerizable (meth)acrylate monomer (a3) is preferably a
5 monofunctional or polyfunctional aliphatic (meth)acrylate monomer
and/or a monofunctinal or polyfunctional aromatic (meth)acrylate
monomefR 0024 Itghy ofthe High-36lid aAtcorioshe Toatiag i ng
compaositions and the high-solids rapid-curing 10 anticorrosive coating
CEBRFaitsEofthe inventivn? fries aliéfdictahiné-tsasethéuring agent (bl)
is preferably an adduct of norbornanediamine with an epoxy resin and/or
a trfca%ﬁ&s&?]igoﬁﬁ@rﬁﬁ@@iaﬁﬁ@%ﬂﬂ%ﬁ@ﬁo%ﬁ rediff, IhTarfFSriRe, the
high-solids anticarrosive coating 15 compositions and the high-solids
e%%%-éﬁrﬁ%& anticorrosive toatng Compositiohd Bf the fveRtieR, helected
. Mannich type curing agent (b2) is preferably a Mannich type curing agent
ergrr“m‘e%%y gﬁﬁcﬁ%ggaéﬁgﬁénoia&igﬁ %f?heﬁﬁé‘n&, aH B/ ¥and
an gmi%e %cimggggd, oré%n 0 adduct of the Mannich type curing agent
to

TSN y e ManRichityp& tufing Hyeht BHS &I%y- ©

Q
with an epoxy-resin.

type epoxy resin.

(00227 In any of the high-solids anticorrosive
coating compesitions and the high-solids rapid—cﬁring
anticorrosive coating compositions ¢f the invention, the
reactive diluent (a2-1) having an epoxy group is
preferably at least one substance selected from the group
consisting of phenyl glicidyl ether, alkyl glycidyl ether,
glycidyl ester of versatic acid, a-olefin epoxide, 1,6-
hexanedicl diglycidyl ether, neopentyl glycol diglycidyl
ether, trimethylolpropane triglycidyl ether and
alkylphenyl glycidiyl ether.

(0023 In any of the high-solids anticorrosive
coating compositions and the high-solids rapidwcuriﬁg
anticorrosive coating compositions of the invention, the
modified epoxy resin (a2~2) is preferably a dimer acid
modified epoxy resin and/or an epoxy resin in which an

aromatic ring is hydrogenated.
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preferably a Mannich type curing agent formed by Mannich SF-1237 16
sreorwlensation reaction of a phenol, apsqldehyde, and
polyaminoalkylbenzene or alicyclic polyamine. [0026] The Mannich type
curing agent (b2) is also preferably a Mannich type curing agent formed
by Mannich 5 condensation reaction of a phenol, an aldehyde, and one or
more amine compounds of xylylenediamine, isophoronediamine,
norbornanediamine, diaminodicyclohexylmethane and
bis(akiinéetiyl) cythexane SPHE Manaichitgpe cofng agent h2)ds also
preferably 10 a Mannich type curing agent formed by Mannich :
COgEtRhSaNSHP raasticn ef & phiensl forAhaldetyde -and bhe or more amine
compounds of metaxylylenediamine, isophoronediamine,
AN drBemanediEnife 2 dRitin6aRyEs RSy Inetahetdifd invention, the
bis(aminomethyl)cyclohexane. 15 [0027] The high-solids rapid-curing
PoarfitdfrbéRre Goalifg ‘ohfisssiict6f theiehtionpiefetablyTeAnsably a
cozéing film having a curing time of not more than B hours and preferably
OB G R BHL iR es f0 a6 THRDRY. Fhé RFst hicth6aT6RpamtNgahe
exterior of a ship 20 according to,the present invention is a method ‘
m&%&%iﬁ*&déﬁgwﬁqmomﬁmaﬁ&o&% B4 g5 oRds antfidst e
cqating compasition as a primer onto (i) a bottom of a ship, or (i) a bottom
(mgnz-‘eii%% r:)loﬁgpﬁr}ﬁao&‘%smp, and

[0024] In any ¢f the high-solids anticorrcsive
coating compositions and the high-solids rapid-curing
anticorrosive cocating compositions of the inventicn, the
alicyclic amine-based curing agent (bl) is preferably an
adduct of norbornanediamine with an epoxy fesin and/or an
adduct of iscphoronediamine with an epoxy resin.

In any of the high-solids anticorrosive coating
compositions and the high-solids rapid-curing
anticorrosive coating compositions of ﬁhe inventicn, the
Mannich type curing agent (b2)'is preferably a Mannich
type curing agent formed by Mannich condensation reaction
of a phenocl, an aldehyde and an amine compound, or an
adduct of the Mannich type curing agent with an epoxy
resin.

[0025]) The Mannich type curing agent (b2) is also

preferably a Mannich type curing agent formed by Mannich
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SF-1237 17 then applying an organotin-free hydrolyzable antifouling paint
snto tiye primer coating film. [0028] Thge second method for painting the
exterior of a ship according to the present invention is a method 5
comprising: applying the above-mentioned same high-solids anticorrosive
coating composition as a primer onto the whole of an outside plating of a .
ship including (i) a bottom, (ii) a boot topping and (iii) an outside board,
10 and then applying an organotin-free hydrolyzable antifouling paint onto
Caneprinvericyatingimiformed on Meebotomyl) orthebptiem @rahd the
boot topping (ii) of the primer treated outside plating. 15 [0029] The third
PHhEHBETOR patiPg the Bxtetor 281 & ERibidt cordigie e present
invention is a method comprising: applying the above-mentioned same
high-s8fld$ lanticorrosiVE&datiy Comositidh &S PFRmer oRdIthés2@1so
whole of an outside plating of a ship including (i) a bottom, (ii) a boot
PAGHFnGANY iy & BuSTie-BE & dT HheR GppHing an dfgifbtinvrélennich
hydrolyzable antifouling paint onto the primer coating film formed on the
YT ) bP e BB 4t eloR fappiRg (RISEAPE7 Agine one or

more amine compounds of =xylylenediamine, isophoronediamine,
norbornanediamine, diaminodicyclohexylmethane and
bis (aminomethyl)cyclohexane.

The Mannich type curing agent (b2) is alsoc preferably
& Mannich type curing agent formed by Mannich condensation
reaction of a phenol, formaldehyde, and one or more amine
compounds of metaxylylenediamine, isophoronediamine,
norbornanediamine, diaminodicyclchexylmethane and
bis(aminomethyl)cyclohexane.

(00273 The high-solids rapid-curing anticorrosive
coating composition of the invention preferably forms a
coating film having a curing time of not more than 8 hours
and preferably has a pot life of 10 minutes to 40 minutes.

The first method for painting the exterior of a ship
according to the present invention is a method comprising:

applying the above-mentioned same high-solids
anticorrosive coating composition as a primer onto (i) a
bottom of a ship, or (i) a bottom and (ii) a boot topping

of a2 ship, and
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of the primer treated outside plating and applying a finish coating for
sreutsile board onto the outside board (i), and if necessary, further
applying a finish coating for 5 boot topping onto the boot topping (ii).
[0030] In the method for painting the exterior of a ship according to the
invention, it is preferable that the finish coating for outside board is at
least one coating selected from a urethane-based coating, an
epoxy-based 10 coating, an acrylic-based coating and a chlorinated
polybletin- ez d toating lasd tHefifish thassy fardboot opbitg is at least
one coating selected from a urethane- based coating, an epoxy-based
anéadtityt BRacriictbaseit eoatiiy b4 éRREN Sedpobléfidbased coating
and an 15 organotin-free hydrolyzable antifouling paint. [0031] In the
metHdd fot bhainting heSS&HcT 1t hip accorBmnts the inventioRt fig or
organotin-free hydrolyzable antifouling paint contains a trialkylsilyl ester

oL GhdiyrhRr BoMtaHTG Bortithdft GHsSdeved Tt DDA ialkyIstymesar of

a polymerizable unsaturated carboxylic acid in amounts of usually 10 to
Cog‘é) by Weight, preferably 20 to 65% by weight, and having a number-
averaé?e molecul Wei%ht M%%1 of 1000 to 50000. SF-1237 19 In the

methSE for PATtHG e SXt&HoT ot - Ship AcEaifng ttheSRveniton, the

%rganotin-fr.ee . s .
antrcorrosive coating compesiilon as a primer onto the

whole of an outside plating of a ship including (i) a
bottom, (1i) a boot topping and (iii) an outside board,
and

then applying an organotin-free hydrolyzable
antifouling paint onto the primer coating film formed on
the bottom (i) or the bottom (i) and the boot topping (ii)
of the primer treated cutside plating.

100297 The third method for painting the exterior
of a ship according to the present invention is a method
comprising:

applying the above-mentioned same high-solids
anticorrosive coating composition as a primer onto the
whole of an outside plating of a ship including (i) a
bottom, (ii) a boot topping and (iii) an outside board,

then applying an organcotin-free hydrolyzable
antifouling painf onto the primer coating film formed on

the bottom (i) or the bottom (i) and the boot topping (ii)
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hydrolyzable antifouling paint preferably contains a vinyl-based resin in
SEwhich7an organic acid is bonded to dt85 least one side chain end through
an intermolecular bond owing to a metal ion (metal salt bond). [0032] The
method for painting the exterior of a ship according to the present
invention is a method .comprising: 10 applying the above-mentioned same
high-solids anticorrosive coating composition as a primer onto the whole
of an outside plating area (A) of a ship constituted of (i) a bottom, (ii) a
°Th GbttoBpingSEnd-Gin P oulite® Hoard® and tHe whoft 6P&H BxpEsed area
gB of a ship 15 present on the upper side of a deck and constituted of (iv)
EI0 8K ARA (VS stpersthictares AR aFpIgNG Anorganiaisfide board
.hydrolyzahle "antifouling paint onto the primer coating film formed on the
“Bot dma(ﬁ%r the bottom (i) and the boot topping (ii), 20 applying a finish
coat%nng for outside board onto the ougid,e boargéiji ,.and appI%i,ng a finish
coatifig for “decikdnto the deck (iviFBo33  Fhé g of friefihveior?
referably, comprises; SF-1237 20 applying the above-mentioned same
bO%igh%soéﬁgé%%tigogr?gsieg%o%%ﬁa c%?')rgoptg))}é)lé’[%n%alsl primer onto the whole
of ar{ 86‘5%?9 platlﬂg g (I'%‘%’g}flgashf%%o%%g%?gng the exteriocr of a

ship according to the invention, it is preferable that the

(

finish coating for outside board is at least one coating
selected from a urethane-based coating, an epoxy-based
coating, an acrylic-based coating and a chlorinated
polyolefin-based coating, and the finish coating for boot
topping is at least one coating selected from a urethane-
based coating, an epoxy-based coating, an acrylic-based
ceoating, a chlorinated polyolefin-based coating and an
organotin-free hydrolyzable antifouling paint.

[C031] In the method for painting the exterior of a
ship according to the invention, the organotin-free
hydrolyzable antifouling paint contains a trialkylsilyl
ester copolymer containing constituent units derived from
trialkylsilyl ester of a polymerizable unsaturated
carboxylic acid in amcunts of usually 10 to 65% by weight,
preferably 20 to 65% by weight, and having a number-

average molecular welght (Mn} of 1000 to 50000.
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of (i) a bottom, (ii) a boot topping and (iii) an outside 5 board and the
srwhaoleof an exposed area (B) of a ship present on the upper side of a
deck and constituted of (iv) a deck and (v) a superstructure, then applying
an organotin-free hydrolyzable antifouling paint onto the primer coating
film formed on 10 the bottom (i) or the bottom (i) and the boot topping (ii),
applying a finish coating for outside board onto the outside board (iii),
applying a finish coating for deck onto the deck (iv), and applying a finish
coatitigy fof ssUpeEdtAtHerons the supershtictuts §v)i A5 [0034] Fhep

method of the invention preferably comprises: applying the

acghgvelrentionéd Sareigh-selids Hifticeresive icoatingcomposition as

a primer onto the whole of an outside plating area (A) of a ship
hyeistiitald 2o SH BB B a'Bbot BSHHIAG 2REiiy @htaisideaboard
.and the whole of an exposed area (B) of a ship present on the upper side
ViGPa dBEC M THASHtutEY O {6 a HRCR AAETYS a StipRrstrchHRS STE- 1237 L
1 21 then applying an organotin-free hydrolyzable antifouling paint onto the
®6rihertéa nOThBdBIF i bEHEm MrorRE botontGyard thebeot

topping (ii), applying a finish coating for outside board onto the 5 outside
S5 (R) PG a S B6aiy A7 Heckond) -
[

0032] The method for painting the exteriér of a
ship according to the present invention is a method
comprising:

applying the above-mentioned same high-solids
anticorrosive coating composition as a primer onto the
whole of an outside plating area (A) of a ship constituted
of (i) a bottom, (ii} a boot topping and (iii) an outside
board and the whole of an exposed area (B) of a ship
present on the upper side of a deck and constituted of
(iv) a deck and (v) a superstructure,

then applying an organotin-free hydrolyzable
antifouling paint onto the primer coating film formed on
the bottom (i) or the bottom (i) and the boot topping (ii),
applying a finish coating for outside board onto the
outside board (iii), and applying a finish coating for
deck onto the deck (iv).

[0033) The method of the invention preferably

comprises:
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onto the deck (iv), and if necessary, applying a finish coating for boot
srtoppr1g onto the boot topping (ii). [0G3H] In the method for painting the
exterior of a ship according to the invention, it is preferable that the 10
finish coating for outside board is at least one coating selected from a
urethane-based coating, an epoxy-based coating, an acrylic-based
coating and a chlorinated polyolefin-based coating, and the finish coating
for deck is at least one coating selected from a urethane-based 15 '
coatiitp anlepbXyisasedcoating nan aehfdic aredicbating cdridia
chlorinated polyolefin-based coating. [0036] In the method for painting the
ANGAHEAGE 6Fa VShilF aBSoraf g orthe Savertion2f i piefdrable thiak the-Himish
coating for outside board is at least one coating 20 selected froma
“Hirethatfe-BaséW BTy, BhEpoXg-Fased cBatimy ah ahR-Bagséd Ltuted
coating and a chlorinated polyolefin-based coating, the finish coating for
°Zdeck is®alRa5PBne ¢odting?sélBEied Trath HireftithelBdded &Dafig,sdiite
b epoxy-based coating, an acrylic-based coating SF-1237 22 and a
CéHiGrifated Potydiefin-BasSed ebatiig Ahatha fiftsh  Bdafiig forship
st%perstructure is at least one coating selected from a urethane-based
PIESAtRG, 3R eptxy et Ed&tihg? anadiiicSodskt CoatigdritFad ot
.chlorinated 5 polyolefin-based coating. [0037] In the method for painting
(%ﬁ é%%%ﬁﬁb%?g ?v? a superst%ucturL,
then applying an organotin-free hydrolyzable
antifculing paint onto the primer coating film formed on
the bottom (1) or the bottom (i) and the boot topping (ii},
applying a finish coating for ocutside board ontec the
outside board (iii), applying a finish coating for deck
onto the deck (iv), and applying a finish coating for
superstructure onto the superstructure (v).
(00341 The method of the invention preferably
comprises:
applying the above-mentioned same high-solids
anticorrosive coating composition as a primer onto the
whole of an outside plating area (A) of a ship constituted
of (1) a bottom, (ii) a boot topping and (iii) an outside
board and the whole of an exposed area (B) of a ship

present on the upper side of a deck and constituted of

{(iv) a deck and (v) a superstructure,
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ship according to the invention, the organotin-free hydrolyzable
SFanti@uling paint is preferably an organotin- free hydrolyzable antifouling
paint containing, as a 10 binder component, at least one hydrolyzable
resin selected from the group consisting of (i) a trialkylsilyl ester
copolymer, (ii) a resin wherein an organic acid is bonded to at least one
side chain end of a vinyl-based resin through an intermolecular bond
owing to a metal ion (metal 15 salt bond), and (iii) an unsaturated
' carboR§iit 28R HefF sAlt-fasEapolymER f0838] 1R 1 fietkod for
painting the exterior of a ship according to the invention, it is preferable
a EﬁfﬁﬁﬁJth§|k%?-nl?lfes?é}tc%p%ﬁﬁnéir(%f%t&fﬁ%%ﬁ%é?é%r SrGthires
thhey rolyzable antifouling paint contains constituent units derived from

frialkylsiyilestar P& polymeizabid undaturated cAPhBGRE alidARing (11),

amounts of to 65% by weight, preferably 20 to 65% by weight, and has
ey nﬁlmrb%r?a\afequdes%no?@é?é’\%eé%{(l\%?ﬁﬁe BurSF By GBE Gn 'Sk 1237

5000 (031 kb pitrin et SAGR e apit-&itig o
o e o Y S oS e,
ccA98MForRoRent - (B) fprsonstityting any,ops of the,abave high:solids
[0035] In the method for painting the exterior of a
ship accoerding to the invention, it is preferable that the
finish coating for ocutside board is at least one coating
selected from a urethane-based coating, an epoxy-based
coating, an acrylic-based coating and a chlorinated

polyolefin-based coating, and the finish ceating for deck

is at least one coating selected from a urethane-based

coating, an epoxy-based coating, an acrylic-based coating

and a chlorinated polyolefin~based coating.

[0036] In the method for painting the exterior of a
ship according to the invention, it is preferable that the
finish coating for outside board is at least one coating
selected frém a urethane-based ccating, an epoxy-~based
coating, an acrylic-based coating and a chlorinated
polyolefin-based coating, the finish éoating for deck is
at least one coating selected from a urethane-based

coating, an epoxy-based coating, an acrylic-based coating
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rapid-curing anticorrosive coating compositions to a static mixer through
Srtditfetent feed pipes, mixing them, 102then guiding the resulting high-solids
rapid-curing anticorrosive coating composition to a spray gun and
coating a base surface with the composition. [0040] The first high-solids
anticorrosive coating film according to the present invention is formed
from any 15 one of the above high-solids anticorrosive coating
compositions. The second high-splids rapid-cured anticorrosive coating
APfinf atlording 1D tRE presefit Tivertionds fétnfed? FbhPany bfle ot e 1nish
above high-solids rapid-curing 20 anticorrosive coating compasitions. The
Coﬁljéfﬁging@d: SKRIPRCBHinG W ife presiht HRtioR s a St ¢8&ted with
high-solids anticorrosive coating film (first coating film) formed SF-1237
23505 ar BneoPHhE Ve HiGh SO Aicifrosii CBRTHG P2o=d
COc%r{]gositions. 004]_1].Th_%first gainted Shi(%of t%e invenﬁon is %Jreferably a

ship thatéd wi ﬁ%yco:%ﬁingal‘ﬁl% ormed ]bry} n?/n o%eccyf R& HBOUEMethods

Oﬁgfimw _tgesgé(&erg)raog anship. The exposed deck, the cargo tank and
POt bailast ank accor%llngjtogthe present invention are each coated with a

mghfﬁ&?%fnﬂCOYQS@ﬁ§Q%gggan%@?tgg%% ing the exterior of a
ship according to the invention, the organotin-free
hydrolyzable antifouling paint is preferably an organotin-
free hydrolyzable antifouling paint containing, as a
binder component, at least one hydrolyzable resin selected
from the group consisting of (i} a trialkylsilyl ester
copolymer, (ii} a resin wherein an organic acid is bonded
to at least cone side chain end ¢f a vinyl-based resin
through an intermolecular bond owing to a metal ion (metal
salt bond), and (iii) an unsaturated carboxylic acid metal
salt-based copolymer.

[0C38] In the method for painting the exterior of a
ship according to the invention, it is preferable that the

trialkylsilyl ester copolymer (i) contained in the

organotin-free hydrolyzable antifouling paint contains

constituent units derived from trialkylsilyl ester of a
polymerizable unsaturated carboxylic acid in amounts of 10
to 65% by weight, preferably 20 to 65% by weight, and has

a number-average molecular weight (Mn, measured by GPC, in
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10 film) formed from any one of the above high-solids anticorrosive
SEcosating compositions or a high-solid€3apid- cured anticorrosive coating
film (second coating film) formed from any one of the above high-solids
rapid-curing anticorrosive coating compositions. 15 [0042] The first
underwater structure according to the present invention is coated with a
high-solids anticorrosive coating film formed from any one of the above
igh-solids anticorrosive coating compositions. The second underwater

h
Lttt &ebvding 151 2biresaftnvitition i§ebated Rtk BXigh2blids T

rapid-cur nticorrosive coating film formed from any one of the above
1Ohgllgh-%%li§§|Pa%1p%-curing anticorrosive coating compositions. SF-1237 25

[004 igh-sglids antjcarrosive coating composition set according to
the p ]gggﬁtm]ven%kne c%%%&?sje%garﬁ%ﬁ%%%%ﬁﬁs' the' affressid hisin

re30ent component, >and.a unit complising the afgresaid curing, agent

OMpONEnt CoMespoRding to the Ut comprising thethaiit agene e rding
<parmRonent 10 EFFRCT OF THE INVENTION 0044) Because e

high-solids anticorrosive coating co?nposmon Sftheinvention Hasa h}i]gen
ma‘%ﬂggégt componeht (A} and the curing agent component
(B) for constituting any one of the above high-solids
rapid-curing anticorrosive coating compositions to a
static mixer through different feed pipes, mixing them,
then guiding the resulting high-solids rapid-curing
anticorrosive coating composition to a spray gun and
coating a base surface with the composition.

[6040] The first high-solids anticorrosive coating
film according tc the present invention is formed from any
one of the above high-solids anticorrosive coating
compositibnsf

The second high-solids rapid~-cured anticorrosive
coating film acéording to the present invention is formed
from.any one of the above high-solids rapid-curing
anticorrosive coating compositions.

The first painted ship according to the present

invention is a ship coated with a high-solids

anticorrosive coating film (first coating film) formed
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solids and has excellent low-solvent-content property, it is effective from
srtheadewpoints of improvement in hygiene 15 of painting workers and
environmental protection. Further, the high-solids anticorrosive coating
composition of the invention is applicable to various parts of a ship by
merely using one kind of an anticorrosive paint even if the type and the
amount of the anticorrosive paint are not 20 changed for each part of a
ship, and a coating film obtained from this anticorrosive paint is excellent
L ripr apficbriostor property Weatherirg resistance and A8R&siON Lo=various
finish coating films and is not deteriorated in SF-1237 26 the adhesion to
COothefitfisieaRMY-IATE Even if the interval before the finish coating
operation is long. £004541 In addition to the above effects, the all- season
type HigH-sblids ahfi€orfosive cBatrig-€6mpodifon 5 of thelifVéntiorPis s
rapidly dried after application and secures a sufficient pot life, so that it
Pf&ﬁ%@%éd BinespBefiRf o Sedsons ahdtBfperdtutesin Sadmon tBthany
above effects, the low-temperatyre curing type high-solids anticorrosive
o odting dimBEHIGn "R OHE iAvenioh His SXeBRt GABILPR Bl =

htemperatures (not higher than 0C), so that it can be favorably used even
*hfthe winter season and on the low- temperature occasions. [0046] In

pan%H@“QQSJ@%%Sgggy?p&kgugg%go tank and the ballast tank
according to the present invention are each coated with a
high-sclids anticorrosive coating film (first coating
film) formed from any.one of the above high-sclids
anticorrosive coating compositions or a high-solids rapid-
cured anticorreosive coating film (second ceating film)
formed from any one of the above high-solids rapid-curing
anticorrcsive coating compositions.

[0042)] The first underwater structure according to
the present iﬁvention is coated with a high-~solids
anticorrosive coating f£ilm formed from any one of the
above high-solids anticorrosive coating compositions.

The second underwater structure according to the
present invention is coated with a high-solids rapid-cured
anticorrosive coating film formed from any one of the
above high-solids rapid-curing anticorrosive coating

compositions.
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15 anticorrosive coating composition of the invention has the following
SFadvahtages: it is a tar-free anticorrogi¥e paint; it has a high content of
solids and a low content of a solvent in the painting process; it has such
excellent high-solids property and rapid curability that 20 coating
operations of as many as twice a day (1 day 2 coatings, 2 coat/day) can
be realized; it has excellent low-temperature curability and a proper pot
life; ting film of desired thickness can be readily obtained in a short
painzplg%%je Withmfﬁ gm?é ﬁfjﬁ’?ﬁ;’l Todtihg €E-1257 3% et b devising
a gin.ti@ method to increase efficiency of coatin ogerations; and the
COré.Egu tﬁﬁgggélati?\%tﬁI%%ca%rge%&gllé:rﬁ an i%oﬁlégi%ﬁhg?o &ty Bhd Fhterlaminer
o Oﬁgﬁs&jgg,: exhibits anticorrosion property nearly equal to that of a 5
coating film of a conventional tar-based epoxy anticorrosive paint, and
can be fayerably used for various _parts of a ship, such as a cargo tank
and a ballast tankll.!) [004%T¥me %ig%-gglie saa{‘rﬁicrgérﬁgiv%%%rzﬁnﬁ mponent,
angomposition set of the invention has excellent storage 10 stability, can
secure a proper pot life by mixing a main agent component unit with a

curigg ageat wikgtinetime alpalatine.Lanpradde, g paipt gxhiviting the

above- mentioned high-solids property and rapid curability; and can

cogfficiently form ing fily having excellent 13.anficarrgsion, property

and interlaminar adhesion, having a
agent component.

EFFECT OF THE TINVENTION

100447 Because the high-solids anticorrosive
coating composition of the invention has a high content of
sclids and has excellent low-solvent-content property, it
is effective from the viewpoints of improvement in hygiene
of painting workers and environmental protection. Further,
the high-solids anticorroéive coating composition of the
invention is applicable to various parts of a ship by
merely using one kind of an anticorrosive paint even if
the type and the amount of the anticbrrosive paint are not
changed for each part of a ship, and a coating filﬁ
obtained from this anticorrosive palint is exceilent in
anticorrosion property, weathering resistance and adhesion

to various finish coating films and is not deteriorated in
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single layer structure or a multilayer structure and having a desired
srthickness, by coating the desired pastg with the paint so as to give the
above layer structure. 20 BEST MODE FOR CARRYING OUT THE
“INVENTION [0048] The high-solids anticorrosive coating composition
(first paint) and the high-solids rapid-curing anticorrosive coating
composition of the invention (these are together sometimes referred to as
"high-solids SF-1237 28 anticorrosion paint composition" or "anticorrosive
thpaipthsipiply hereibafter, itheanhethoetfon paibtihgthe exteridf afraeship
using these paint compositions, the resulting high-solids anticorrosive
ingeatirgtfilerand highhsolitlis s rpidcutéd anticoriosiveocoatinglfilmy and
the painted ship and the painted underwater structure coated with these
coathty filirls are désciiBéd i detdiPhéfenafer (0029 The high:-s6lidsl 1 -
anticorrosive coating composition of the invention is applied mainly onto
S SRRP N 0t SKREYIOH o ar SHip Y thétTike, o destkibed Ga deldil herainafier: Asn
a matter of course, the high-solids rapid-curing anticorrosive coating
oL SRPoTIBRISEThd Faing D e iFveRTd Be 8RBd fGrthecamad
purpose as that of the 15 first paint, but it is preferably used as an
SeGHficoTrdsiviet pairft Yaticdtaly forEeard® thik ta ballssttame et cthside

. _a ship. Conventignal tar epoxy paints enable
irresgective of seasons and temperatures,

In addition to the above effects, the low-temperature
curing type high-solids anticorrosive coating composition
of the invention has excellent curability at low |
temperatures (not higher than 0°C), so that it can be
favorably_used even in the winter season and on the low~
temperature occasions.

[CC45] In particular, the high~solids rapid-curing
anticorresive coating composition of the invention has the
follewing advantages: it is a tar-free anticorrosive
paint; it has a high content of solids and a low content
of a solvent in the painting process; it has such
excellent high-solids property and rapid curability that
coating operations of as many as twice a day (1 day 2
coatings, 2 coat/day) can be realized; it has excellent
low-temperature curabllity and a proper pot life; a
coating film of desired thickness can be readily obtained

in a short painting time with a small number of coating
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painting (coating) operation of about once a day, but this second paint

srhasya proper pot life and enables paiying 20 operations (e.g., airless
coating) of many times for a short period of time by devising a painting
method, and for example, painting (coating) operations of as many as
twice a day (1 day 2 coatings, 2 coat/day) are possible. Moreover, the
second paint is excellent in the high-solids SF-1237 29 property,
moderate rapid curability for the working and curability at low

t ipfrperatures] anthenables iationalizatioh emdshoiteningeefka tefm andacy
process to increase production efficiency. 5 [0050] Particularly, the

o fhighabiiag rapiacutihgnanticortbsiVeecaatinglcompositier: cag béilsediaye
forcedly feeding components for constituting the high-solids rapid- curing

& XarfticbfidSivatoatiflg EompusitihqRTf ageénccomponeht A and edtimgion,
agent component (B)) to a static 10 mixer through different feed pipes,

3R thetn theR TgGiathe Tes6kiRYy highsdlidsaapilciinghat of a
anticorrosive coating composition to a spray gun (2- cylinder airless spray

COGoatery antiébating® BAsE 8ltacd anith the CoheSESIRGH Histead of using
the static mixer, 15 the components may be stirred and mixed during the

ANine” Grahepant&ticH 1665 112AS pfet8rBd cORTRIBAS b¥ coathiy {paintAg) ous

with the_high-solids rapid-curing anticorrosive
parts of a ship, such asa cargo fank and a ballast tank.

[0047] The high-sclids anticorrosive coating
composition set of the invention has excellent storage
stability, can secure a proper pot life by mixing a main
agent component unit with a curing ageﬁt unit at the time
of painting, can provide a paint exhibiting the above-
mentioned high-solids property and rapid curability, and
can efficiently form a coating film having excellent
anticorrosion property and interlaminar adhesion, having a
single layer structure or a mulfilayer structure and
having a desired thickness, by coating_the desired parts

with the paint so as to give the above layer structure.

BEST MODE FOR CARRYING OUT THE INVENTICHN

[0048] The high-solids anticorrosive coating
composition (first paint) and the high-~solids rapid-curing
anticorrosive coating composition of the invention (these

re together sometimes referred to as “high-sclids
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coating composition, for example, a primary (air) pressure 20 of 1to 5
SEkgffcim2 and a secondary (paint) prezgure of 100 to 300 kgf/cm2 are
adoptable, and more specifically, there can be mentioned a primary (air)
pressure of 3 kgf/cm2, a secondary (paint) pressure of 240 kgf/cm2, a
spray gun traveling rate of 50 to 120 cm/sec, and a distance, SF-1237 30
between an object to be painted and a spray gun, of 15 to 100 cm. [0052]
In the present invention, by adopting this painting method as a painting
AN etiidd Rith the FigiSolffe™ B G apidtGlringPanticrfosRr é@atinge paint”
.composition, proper control of a pot life of the paint can be favorably
B K SCASLRBIRAG Lo the Uy TN ng e O LRE efiniaied fiecer i or
buildi& rocess or term of a ship or the like, and for example, proper
a

OF contrdl can e Rrred ikt 10750 that HRESStiife O frie pafmt SRGWE- 119

contr

.become 10 minutes or more and the time required for drying/curing the
T O T SHOURd LBCSHE Tt e Hiar B noure By Prrasiing

he high-soljds rapid-curing anticorrosive caqating composition, which
o e Sl B GO AR 15 (g A B Tl rifihg AINeES CAE? as

513 £021N0 3pparays, shoriening.of e paiptind term and drasfic
rationalization can be carried out, angrl gay E coaﬁngs are pOSSIJD e.
¢ h 10053} Further, this,second paintis charagterized . i1 vereinafter.

[0049] The high-solids anticorrosiﬁe coating
composition of the invention is applied maihly onto the
exterior of a ship or the like, as described in detail
hereinafter.

As a matter of course, the high-solids rapid~curing
anticorrosive coating composition (second paint) of the
invention can be used for the same purpose as that of the
first paint, but it is preferably used as an anticorrosive
paint particularly for a cargo tank, a ballast tank, etc.

inside a ship. Conventional tar epoxy paints enable

painting {cocating) operation of about once a day, but this

second paint has a proper pot life and enables painting

operations (e.g., airless coating) of many times for a

short period cof time by devising a painting method, and
for example, painting {ccating) operations of as many as
twice a day (1 day 2 ccatings, 2 coat/day) are pecssible.

Moreover, the second paint is excellent in the high-solids
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20 in that it does not substantially contain a low-boiling point organic
srsalyent having a boiling point of not higher than 150C at atmospheric
pressure as a volatile organic compound (particularly a solvent) and
substantially contains (only) a high-boiling point organic solvent SF-1237
31 having a boiling point of higher than 150C at atmospheric pressure,
e.g., preferably benzyl alcohol (boiling point: 205.45C), and is
advantageous also from the viewpoints of improvement of the painting
P rémdminencfoe wotkers apdd courteimeasurédo thé O {dlatijeand
organic compound) regulation because a volatile organic solvent is not
Cuggad VO 4iee) Athbag thetppesimitof thabsilieg point of the
high-boiling point organic solvent is not specifically restricted, it is usually
T 23560 betdw 1 BfO0sAPHhe Segord pairtghighasolios rapid-earngo
_anticorrosive coating composition), the high- boiling point organic solvent
1Og TSR e6htaineein ant ambeRE st 0.01 to 20% by weight, preferably
about 1 to 7% by weight, in other words, in an amount of 0.01 to 20 15
partd BYWdight, grefetaisty 136 Wparkd By Weigne paded o o6 pars bys
weight of the solids (film-forming component) in the paint, from the
AN]ib ot o Sechffy ot FaiRifty Rty G &RicondSionprbperRy Sy

£ th§, coated surface of an object. 20 [0055] Paints heretofore called .
a% ﬁﬁﬂcmﬂﬂfqnents for ‘constituting the high-sclids rapid-

curing anticorrosive coating composition (main agent
component {A) and curing agent component (B)) to a static
mixer through different feed pipes, mixing them, then
guiding the resulting high-solids rapid-curing
anticorrosive coating composition to a spray gun (2-
cylinder airless spray coater} and coating a base surface
with the composition. Instead of using the static mixer,
the components may be stirred and mixed during ﬁhe line
transportation.

[0051] As preferred conditions of coating
(painting) with the high-solids rapid-~curing anticorrosive
coating composition, for examnple, a primary (air) pressure
of 1 to 5 kgf/cm?® and a secendary (paint) pressure of 100
Lo 3OQ kgf/cm® are adoptable, and more specifically, there
can be mentioned a primary (air) ﬁressure of 3 kgf/cm?, a
secondary (paint) pressure of 240 kgf/cm®, a spray gun

traveling rate of 50 to 120 cm/sec, and a distance,
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paints" are not used in such a manner that their components are forcedly
srfed2a a static mixer, mixed, then guifed to a spray gun and sprayed, as
in the present invention, but a "tip mixing method" wherein the SF-1237
32 components (e.g., main agent and curing agent) are directly mixed at
the tip of a spray gun and sprayed has been adopted. This tip mixing
method is adopted in the painting with urethane resin coatings using
reaction of 5 polyol or thiol with isocyanate or urea resin coatings using .
befgsrfion dhiseeydrtdte Vit amirel 10656 F ot pairingawitl thesecdodtmgsy
heating of the coatings to about 60C, use of plural hoses for the coatings
O4nFReat retention of the horses become necessary, 10 so that the above
painting method has not been used for. painting ships so far. The reason
is thé@ﬁ%%%%e of PENfiRG UBIFRSRB Hip MGG AMdtho® WhadsiRtRBY this

components are mixed at the tip of a spray gun, plural lines, e.g., three

e.
PAi{Es'eih Mamagertofa pAint a-18 clifing ageftidra paft ahd solids
cleanin thinner, come up to the hand of a painting worker, so that the tip
g TREMBdTANNGPBE ApbilEd £ e BBk BaRItRY SyRtem F 2 Ship
from the viewpoint of warkability. [0057] Amine-curing solvent-free
Coélo%alif?]%s?p%i%téf %0 E%lﬁ coo#v% foR&1 16W-ritBiechifar EpBRy #84iks (liquid

caeffgaegﬁ§)23¥%? f%gb gkgkgqg¥¥¥§é)éW?EQéi%gge of the

paint and the building process or term of a ship or the
like, and for example, proper control can be carried out
so that the pot life of the paint should become 10 minutes

or more and the time reguired for drying/curing the

resulting coating film should become not more than 8 hours.

By applying the high-solids rapid-curing anticorrosive
coating composition, which should be called “WOC-free”,
using a two-liquid mixing airless coater as a coating
apparatus, shortening of the'painting terﬁ and drastic
rationalization can be carried out, and 1 day 2 coatings
are poséible.

[0C53] Further, this second paint is characterized
in that it does not substantially contain a low-boiling
point organic sclvent having a boiling point of nct higher
than 150°C at atmospheric pressure as a volatile organic
compound (particularly a solvent) and substantially

contains (only) a high~boiling point organic solvent



10

15

20

life and a drying/curing time of the resulting coating film. SF-1237 33 In
smengral, coatings (paints), which are gplvent-free coatings and use
low-molecular epoxy resins and amine- based resins, present exothermic
reaction, and after mixing, the viscosity of the coatings is rapidly
increased 5 with temperature rise, and they have a short pot life, resulting
in disadvantages in the painting workability. [0058] That is to say, if the
pot life (period of time in which the viscosity does not hinder the painting
haierkp oftheccoatingsis lenytiehed corsideringrpdinting Exwarkabilipperic
important, the time required for drying and curing the coating film
P 1ieedHies loRg Sand i fsyasuitableefiem the Vieiyssintl obperiormaneerdf:
rapid_shipbuilding. On the other hand, if the drying/curing time of the
2hobé doatingd s SortslianéasrdetmgpaforfiaicetiBoffapiboints of
. shipbuilding important, the pot life becomes too short, and this hinders
LR& PafiRG Wworkabilify. PPARIEL Iy 2R Tow temperatlres, W ds/iiy/edshg
time of the coating film tends to become long, and this is '
CHEHRERERGROLS frém thE vidlipolmtfpetformanga st Fasigrpgund)
shipbuilding. [0059] High solids anticorrosive coatin composition

T efighdsotiod rafitedifhganticoiiosive QHIRG L Eompodbh) 1 not used

(VOC-free). Although the upper limit of the boiling point
of the high-beiling point organic selvent is not
specifically restricted, 1t is usually 350°C or below it.
[0054] In the second paint (high-solids rapid-
curing anticorrosive coating composition), the high-
boiling point organic sclvent is desirébly contained in an
amount of 0.01 to 20% by weight, preferably about 1 to 7%
by weight, in other words, in an amount of 0.01 to 20
parts by weight, preferably 1 to 7 parts by weight, based
on 100 parts by weilght of the solids (film~forming
component) in the paint, from the viewpoint of security of

painting workability and anticorrosion property of the

- coated surface of an object.

[0055] Paints heretofore called “rapid-curing
paints” are not used in such a manner that their
components are forcedly fed to a static mixer, mixed, then
guided to a spray gun and sprayed, as in the present

invention, but a “tip mixing method” wherein the
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SF-1237 34 The high-solids anticorrosive coating compositions of the
SFivention are classified into a high-sgfids anticorrosive coating
composition of all-season type and a (low-temperature curing type)
high-solids anticorrosive 5 coating composition having particularly
excellent low- temperature curability. Of the high-solids anticorrosive
compositions, the high-solids rapid-curing anticorrosive coating
composition is characterized in that it does not substantially contain 10 a
CORREPBIMAG pofntbrgafit SolEft haviga Biliig portedirotaigher than
. 150C as a solvent and contains only a high-boiling point organic solvent
a1 h&Ginga Baitig! pdint "Srhighet than 50eL akd9sieharttéemiay adotss
its preferred painting method and preferred painting parts 15 (e.g., cargo
be?éhk’j‘.g[ﬁ%ﬁf The Bédw-des&ibet FedeRphois oftie Aiyesolics the
anticorrosive coating composition are common to the high-solids
D% L3Hia EariRg BBBTOSRE RoRTING COMBOSHIEH UNRSE BUTerde Aoteet
Doil'heff%@a, jiems, 20 ¢ommon to both of them are described hereinafter,
POSAA T Recessary, ifens pretarably applicd to iy theé Righ- $8Rds "9s
B id-lcf:ggn la(glltliC(C))rjgoslive goggg%gomfgéition are additionally described.
The items are described below in order-SFI237°35

[0056] For painting with these coatings, heating of

0

the coatings to about 60°C, use of plural hoses for the
coatings and heat retention of the horses become necessary,
so that the above painting method has not been used for
painting ships'so far. The reason is that in case of
painting using the tip mixing method wherein the
components are mixed at the tip of a spray gun, plural
lines, e.g., three lines pf a main agent of a paint, a
curing agent of a paint and a cleaning thinner, come up to
the hand of a painting worker, so that the tip mixing
method cannot be applied to the block painting system of a
ship from the viewpoint of workability.

[O057] Amine-curing solvent-free coatings (paints)
using conventional low-melecular epoxy resins (ligquid
epoxy resins) have a drawback in a balance befween a pot
life and a drying/curing time of the resulting coating

film.



10

15

20

[0061] High-solids anticorrosive coating composition of all-season type
SFFhe aill-season type or low-temperatgge curing type high-solids
anticorrosive coating composition of the 5 invention comprises a main
agent component (A) and a curing agent component (B). In the main
agent component (A), an epoxy resin (al) is contained, and in the curing
agent component (B), an alicyclic amine-based curing agent (bl) and/or a
Mannich type curing agent (b2) is contained. 10 [0062] In case of the
all-seBs&re iperdfthecinvénticn, the alicydlic amihetbased cringsgent ree
(bl) is frequently contained in the curing agent component (B) from the
CogibwpBt Yt AdhESIoh Y VEFOES finish ’Rtings Jedatiy fles)amie o
case of the low-temperature curing 15 type, the Mannish type curing agent
bagsy i< frdqiiéntly Confihted Hhescliihg dgett eoRiponht(ByBetause of

.excellent curability at low temperatures. In these high-solids anticorrosive

MiKsAfg CBMmpbsRionS Hukhar, thBSmancdgeh? EompoheRE t)varidier 2ased

.the curing agent component (B) comprises at least one of the following -
Wl‘iaché‘digﬁ% %%écn‘bft%e%ﬁ&mn%’h%a“t#ﬁalﬁn%aﬁﬁdﬁie?lzaﬁ)? $E037 38

0063] (a2) at least one additive selected from the group consisting of
re%a‘éfi)lé?eé‘&iveldgl R RERAGHG Ant Rpoky ghoup and B2t SF &nddified -

epo%%ﬁ%%ﬁ’andThat is to say, if the pot life (period of
time in which the viscosity does not hinder the painting
work) of the coatings is lengthened considering painting
workalblillity impeortant, the time required for drying and
curing the coating film becomes long, and this is
unsuitable from the viewpoint of performance of rapid
shipbuilding. On the other hand, if the drying/curing time
of the above coatings is shortened considering performance
of rapid shipbuilding important, the pot life becomes too
short, and this hinders the painting workability.
Particularly at low temperatures, the drying/curing time
of the coating film tends to become long, and this is
disadvantageous from the viewpoint of performance of rapid
shipbuilding. |

[0059] High-sclids anticorrosive coating composition

(high-solids rapid-curing anticorrosive ccating

composition)
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(ab) at least one coating film modifier selected from 5 the group
Srearsisting of a petroleum resin, a xylepe resin, a coumarone resin, a
terpene phenol resin and a vinyl chloride-based copolymer, preferably at
least one coating film modifier selected from the group consisting of a
petroleum resin, a xylene resin and a vinyl chloride-based 10 copolymer,
more preferably a petroleum resin. [0064] That is to say, it is possible in
the invention that: (i) only the main agent component (A) contains at
least'érfe 6ftheHitlithvés(a2) ahdthe coatiag fitm 15 wodifiep (ab): and the £
curing agent component (B) does not contain them; or (ii) only the curing
Ehggerft (BYEdmairstat 16d<t et bF the- additide (a2 armbthidsoating film
modifier (ab), and the main agent component (A) does not contain them;
TGS GR)0tH Bf AR ity ageMPEspoRENtIA) ahdthe 2airng-agentand a
,,component (B) contain both of the additive (a2) and the coating film
R aifieTEaD)2 [0688] FakihgUnioyatdount 886 #P Al d8aserisland rosive
convenient mixing in petroleum cans heretofore used, SE-1237 37 itis
CBreterdbleYARE St e Righadotiud AfEoHEENE Thatifg eBmpbsiiorrdf the
invention, the main agjznt component (A) contains, in addition to the
h-dssential ingredient, any one

Of the high-solids anticorrosive compositions, thé
high-solids rapid-curing anticorrosive coating compesition
is characterized in that it does not substantially contain
a low-boiling point organic solvent having a boiling point
of not higher than 150°C as a solvent and contains only a
high-boiling point organic solvent having a beiling point
of higher than 150°C, and is characterized also by its
preferred painting method and preferred painting parts
{e.g., cargo tank).

[C0B0] The beiow-described descriptions of the
high-solids anticorrosive coating compositicn are common
to the high-solids rapid-curing anticorrosive coating
composition unless otherwise noted. Therefore, items
common to both of them are described hereinafter, and if
necessary, items preferably applied to only the high-
solids rapid-curing anticorrosive coating composition are
additionally described.

The itemsg are described below in order.
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5 of "the additive (a2) such as an epoxy group-containing reactive diluent
sKa24) pr a modified epoxy resin (a2-3%' and "the coating film modifier (ab)
such as a petroleum resin", and the curing agent component (B) contains
the alicyclic polyamine (b1) and/or the Mannich type curing 10 agent (b2),
preferably an alicyclic polyamine (bl), as shown in the later-described
Examples 1 to 15 of Tables 1 and 2, or taking into account high-solids
low-temperature rapid curing and convenient mixing by a static mixer, 15
L 4155 bleferabléithat; $w thelbighrsolids ranticovesivescuatingcomyasitidroaf of
the invention, the main agent component (A) contains, in addition to the
epoxy resin (al) that is an essehtigkiagredidntohe additive (a2) such as
an epoxy group-containing reactive 20 diluent (a2-1) or a modified epoxy
resin{(a2-A% lartrEthectuling agent compdrem{B) Eontaims the goating
film modifier (ab) such as a petroleum resin" together with the alicyclic
nighlaRinedB1RaRd6P 1 Marmickoy e RariRgTSINE237 38 agentiis?), as
. shown in the later-described Examples 16 to 18 of Table 7. [0066] In the
LIBTEEEHIRVETRIDRT aitlyRefiZdble 2@Fath)&cPyia@ mdhoifer (88Fmay be
contained in the main 5 agent component (A), when needed, taking

Clohitdl BEFAIRt GSESSIRE Btc. Iftd acctuint Wt it inGHoPReT @3FROFGN T

(A}, an epoxy resin (al) is contained, and in the curing

agent component (B), an alicycl;c amine-based curing agent
(bl) and/or a Mannich type curing agent (b2) is contained.

0062) In case of the all-season type of the
invention, the alicyclic amine-based curing agent (bl} is
frequently contained in the curing agent component (B)
from the viewpoint of adhesion to various finish coatings
(coating films), and in case of the low-temperature curing
type, the Mannich type curing agent (b2) is frequently
contained in the curing agent component (B) because of
excellent curability at low temperatures.

In these high-solids anticorrosive coating
compositions, further, the main agent compohent (A) and/or
the curing agent component (B) comprises at least one of

the following additive (a2) and the following coating film

medifier (ab):
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added to the curing agent component (B). First, the main agent

S Ecobponent (A) is described. Main agént component (A) 10 In 100 parts
by weight of the main agent component (A) in the all-season type
high-solids anticorrosive coating composition of the invention (also
referred to as an "all-season type anticorrosive coating composition”
simply hereinafter), 15 the epoxy resin (al) is contained as a solid in an

amo f 5 to 55 parts by weight, preferably 10 to 50 parts by weight,
partit@lt%%gﬁpreferé%%)l 0 45 BaMhs Bi}ewﬁ%%,tthgeep%%ecwd rom the

I%rgup-containjtngnreac%'ve diluent (a2-1) as 20 the additive (a2) is

I Contained in ‘an amotmt o t_oeigo hartshy WefgHt - prafetabliA0 g g0 an

par weig@lt the, modified epoxy resin (a2-2) as the additive (a2) is

@p%orgit%%au s a%é?id%?arg gm%unﬁ? of gjtgcéoeﬁ)aﬁ{syb); SF123738 weight,
prefe 0 30 pars by weight, partic :IL rly preferably O to 15 parts hy
Weigggga%(% &e%ggs{tﬂi%g%}ér% rﬁ%ai |2P?ab %%oﬁ%ﬁ{ﬁedb f?])'[far%‘ ea‘ﬁﬁ}(gp&rﬁ fiorom

L i ferab 5 ight. [0067] In the __
e el e S L SRR e

preSent invention, furt

a (@3:hand the: coafing fim madifier (3h) sysh ag & petrgleum resin are
chloride-based copolymer, preferably at least one coating
film modifier selected from the group consisting of a
petroleum resin, a xylene resin and a vinyl chloride-based
copolymer, more preferably a petroleum resin.

(00647 That is to say, 1t is possible in the
invention that: |

(i} only the main agent component (A) contains at
least one of the additive (a2} and the coating film
modifier {ab), and the curing agent component (B} does not
contain them; or

{1i) only the curing agent (B} contains at least one
of the additive (a2) and the coating film modifier {ab),
and the main agent component (A) does not contain them: or

(1ii) both of the main agent component {(A) and the
curing agent component (B) contain both of the additive
(aZ) and the coating film modifier (ab).

[C065] Taking into account use in a2ll seasons and

convenient mixing in petroleum cans heretofore used,



10

15

20

desirably contained in many cases in the total amount 10 ((a2)+(ab)) of

Skusudly 1 to 20 parts by weight, preferably 3 to 15 parts by weight,
particularly preferably 5 to 15 parts by weight, in 100 parts by weight of
the main agent component (A) . In the present invention, however, any
one of the additive (a2) and the coating film modifier (ab) is 15 frequently
used in the above amount, as shown in the later-described Tables 1, 2
and 7, from the viewpoints of working efficiency and production cost of
the paint S[0PB8] Fhe al%seblan typd afticorfosie édatigcomposition
using such a main agent component (A) are 20 applicable to various

anhARHAG %%h‘éeof%oé}%ﬁ BY EFERP UsingBn€ kine 6t abPaiftiteorrisive-paint

s Even if the type and the amount of the anticorrosive paint are not

1A LR RGEd or SHET P& of a’Ship ¥hd™d BSating filRFotmeairdf tHee

o gr}ltico?[reossive %%q:&ngt&éomposition is excellent in SF-1237 40 anticorrosion

P Bropetty” weathering Tedistante dhd AGRESIGA “to VATHES HRish cédtihg e

films and is.not.deterjorated in_the adhesion to the finish coating films
Ofevet?fﬁ tﬁ§ dl%l%e:?\‘/fgl bL\ orge tﬁg?%ﬁlis P coating operatior EohG S Moredver,

<L o o oo B B S e soplten
anSeaS9N5 A0demperatures, [0069] The ingredients are described below.
resin”, and the curing agent component (B) contains the
alicyclic polyamine (bl) and/or the Mannich type curing
agent (b2}, preferably an alicyclic polyamine (bl), as
shown in the later-described Examples 1 to 15 of Tables 1
and 2, or

taking into account high-solids low-temperature rapid
curing and convenient mixing by a static mixer,

it is preferable that, in the high-solids
anticorrosive coating composition of the invention, the
main agent component (A) contains, in addition to the
epoﬁy resin (al) that is an essential ingredient, “the
additive {aZ) such as an epoxy group-containing reactive
diluent (az2-1) or a modified epoxy resin {a2-2)", and the
curing agent component (B) contains “the coating film

modifier (ab) such as a petroleum resin” together with the

alicyclic polyamine (bl) and/or the Mannich type curing
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10 Epoxy resin (al) As the epoxy resin (al) for use in the invention, a
sepalgmer or an oligomer containing tw@ or more epoxy groups in a
molecule or a polymer or an oligomer formed by ring- opening reaction of
the epoxy groups can be mentioned. 15 [0070] Examples of such epoxy
resins (al) include: a bisphenol A type epoxy resin, such as an
epichlorohydrin-bisphenol A epoxy resin, a bisphenol AD type epoxy resin,
such as an epichlorohydrin-bisphenol AD epoxy resin, 20 a bisphenol F
AGHPE epoxy resin, Shctas Bh epoxylacvolak! eesin havimgiastpdtare 16 to
formed by the reaction of epichlorohydrin with bisphenol F (4',4'-
L8methyieresisphenol), SF-1237 41 an alicyclic epoxy resin, such as
3,4-epoxyphenoxy- 3' 4' -epoxyphenylcarboxymethane, a brominated
epoxyPrE&i having s $thdctiFe®RBFeiR TAI98aSIpaR oP hydToehzaoms
bonded to benzene rings 5 in the epichlorohydrin-bisphenol A epoxy resin
(TPl Atith BRHRe atéms) alafipRatCepery st havinga main
structure formed by the reaction of epichlorohydrin with an aliphatic
29GRYdFETRERND Fand 10 &BEYUREEERAE epoky FaSintRRi A sirficRRént

formed b;}/ the reactjon of epichlorohydrin with
viscosity, etc. into accouni, but the monomer (a3} is not

added to the curing agent component {B).
First, the main agent component (A) is described.

Main agent component (A)

In 100 parts by weight of the main agent component
{A) in the all-season type high-solids anticorrosive
coating composition of the invention (alsc referred to as
an “all-season type anticorrosive coating composition”
simply hereinafter),

the epoxy resin (al) is contained as a solid in an
amount of 5 to 55 parts by weight, preferably 10 to 50
parts by weight, particularly preferably 15 to 45 parts by
weight,

the epoxy group-containing reactive diluent {a2-1) as
the additive (a2) is contained in an amount of 0 to 20
parts by weight, preferably 0 to 10 parts by weight,

the modified epoxy resin (a2-2) as the additive (a2)

is contained as a solid in an amount of 0 to 50 parts by
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trilhydroxyphenyl)methane. Of these, preferable as the epoxy resin (al) is
smatlegst one epoxy resin selected frogythe group consisting 15 of the
bisphenol A type epoxy resin, the bisphenol AD type epoxy resin and the
bisphenol F type epoxy resin. [0071] In the present invention, the above
epoxy resins can be used singly or in combination of two or more kinds.
In the case where two or more kinds of the epoxy 20 resins are used in
combination, a mean value of molecular weights of the epoxy resins and
weglgiehn vahslefrepoxy equivakhts thevebfiareshgwm below: Thelmean
molecular weight or the like of the epoxy resins depends upon the
P jrabstirPevatingyrand cadng: SF237e4 2 fconditions (e.g., ordinary
temperature drying painting or baking painting) of the resulting paint and
cannbt Be C@etbimihedlintisaaminately, Batepoxy resimsaiaving an an
molecular weight of usually 350 to 20,000, a viscosity (at 5 25C) of not
anMesdithaf 1 2000 cPY apriars epoxyreduivalent of fsuaiyl Y50 ta 2000part s
g/equiv are employed. (00721 Of such epoxy resins, a bisphenol A type
P 3e gty F8&in having an epoxy equivalent of 150 to 600 glequiv is
preferably employed, and from the viewpoint of 10 control of solids
conté@tpg—ﬁ@}uid epOXYHERIP EpORY fedulvaBRE a8 52Dy oF a the

mi-solid epoxy resin (epoxy equivalent: 250 to 400) is desirable.
aéﬁ&tlve (é&)ysuch(ag Qéeqreactive diluen% {aZz-1) and the

coating film modifier (ab} such as a petroleum resin are
desirably contained in many cases in the total amount
({a2)+(ab)) of usually 1 to 20 parts by weight, preferably
3 to 15 parts by weight, pa;ticularly preferably 5 to 15
parts by weight, in 100 parts by weight of the main agent
component (A). In the present invention, however, any one
of the additive (a2) and the coating film modifier (ab) is
frequently used in the above amount, as shown in the
later-described Tables 1, 2 and 7, from the viewpoints of
working efficiency and production cost of the paint.

[00e8] The all-season type anticorrosive coating

‘composition using such a main agent component (A) are

applicable to various painting parts of a ship by merely
using one kind of an anticorrosive paint even if the type
and the amount of the anticorrosive paint are not changed
for each part of a‘ship; and a coating film formed from

the anticorrosive coating composition is excellent in
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Examples of typical bisphenol A type epoxy resins which are liquid at
SFordidary temperature include "Epicodf! 15 82" (available from Yuka-Shell
Epoxy Co., Ltd., epoxy equivalent: 180 to 190, viscosity (25C): 12,000 to
15,000 cPs), "Epicoat 828X-90" (available from Yuka-Shell Epoxy Co.,
Ltd., 828 type epoxy resin (xylene-cut product, NV: 90%), epoxy
equivalent: about 210), "E-028-90X" (available 20 from Ohtake-Meishin
Chemical Co., Ltd., 828 type epoxy, resin %xylene;CLJth product, NV: 90%),
PSR &G Tivatent * 8B& 210) "&hd AERDE0T (Bisphetiof & PE epoky S °n
tore%n 1.(Ii%usid a r?;{%l'glarcy temperatur )Iﬁl%vaila le from Asghi_Kasei E|g€0>éyﬁ,
cé 118 M epoxy equivareht- 150, NV Toa%h§: SFA1237 43°[go73p 72 e 1
.. Examples.of epoxy, resins which are semi solkﬁ. t ordinary temperature
LU EiCoat BA7 5% {Avalabie from Uk Ghell £58xy Co- 11d.,
. ivalent: 290 tq-310Q, xylene-cut product, NVi: 85%), and 5
R S BUAIALIS o DT RIGSTn CharReal G Lo SBoxy

mouyalent about %?9;3?85’&90@9@6'&821{3&!8‘5“$%o%/5 890).1n the,present

invention, _these epoxy resins may be used sing y orin combination o_f two
r=2Qimore Kinds, 1000741 additive (a2)-As the addifive (a2) for the;main,

agent'component (A) in thé invention, at least one additive selected from
polf1€1 GRUP CoNSising 0f(A2s1) & reactivg dilueathaving 80 o+ seasons
and temperatures.

(00691 The ingredients are described below.

Epoxy resin (al)

As the epoxy resin (al} for use in the invention, a
polymer or an oligomer containing £wo OY MOre SpOoXy groups
in a molecule or a polymer or an oligomer formed by ring-
opening reaction of tThe epoxy groups can be mentioned.

[0070] Examples of such epoxy resins (al) include:

a biéphenol A type epoxy resin, such as an
epiéhlorohydrin—bisphenol A epoxy resin,

a bisphenol AD type epoxy resin, such as an
epichlorchydrin~-bisphenol AD epoxy resin,

a bisphenol F type epoxy resin, such as an epoxy
novolak resin having a strﬁcture formed by the reaction of
epichleorohydrin with bisphencol ¥ (47,4'-

methyienebisphenol),
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epoxy group and (a2-2) a modified epoxy resin is employed. 15 Reactive

srdituemt (a2-1) having epoxy group The reactive diluent (a2-1) having an
epoxy group is a reactive diluent for epoxy resins and contributes to
improvement of curing acceleration at low temperatures. [0075] Examples
of such reactive diluents (a2-1) 20 include phenyl glycidyl ether, alkyl
glycidyl ether (number of carbon atoms in alkyl group: 1 to 13), glycidyl
ester of versatic acid (R'R2R3C-COO-Gly, R'+R2+R3 (alkyl groups) = C8
to C20 , BIyiydidyl grpap) arslefin, epoxitle tGH3(EHD2:Glyhazdt to
13, Gly: glycidyl group), SF-1237 44 1,6-hexanediol diglycidyl ether

37 (G OREHIS- G A Ep otharsamerdgs above), neopentyl glycol
diglycidyl ether (Gly-O-CH2-C (CH3)2-CH2-0-Giy, Gly: the same as
above)P tAMeRAGIBropanstrigheidyl BReHIEHB-CRRIC (EFR-BrGIy} 315
Gly: the same as above), and alkylphenyl glycidyl ether (number of

2t drbdh atBmBan alkyF ool 182G LAFRTeraBRAEh 5o enettyIpHerys

. _glycidyl ether, _ethylphenyl glycideyl ether, propylphenyl glycidyl ether).

ln[o%bi%] ﬁﬁ@&B&%%ﬁ&é%ﬁﬁBﬁ&D@%—f}, RPFEfETaBIe AR Alky|

lycidyl ether and alkylphenyl glycidyl ether because they have low

reg)li&?s%ﬁl/, Eah lextisdiiitich-6Ect (decrease of paint viscosity), can

provide gf}%@j—sgﬂds paint gt/h%teig,i% hrllgah solids content and a low solvent

contaht i 6%"ﬁ%“$pox ving a structure formed by

the reaction of epichlorohydrin with an aliphatic dihydric
alcchol, and

a polyfunctional epoxy resin having a structure
formed by the reaction of epichlorchydrin with
tri(hydroxyphenylimethane.

Of these, preferable as the epoxy resin (al) is at
least one epéxy resin selected from the group consisting

of the bisphenol A type epoxy resin, the bisphenol AD type

‘epoxy resin and the bisphenol F type epoxy resin.

(00711 In the present invention, the above epoxy
resins can be used singly or in combination of two or more
kinds. In the case where two or more kinds of the EpoORYy
resins are used in combination, a mean value of molecular
weights of the epoxy resins and a mean value of EPOXY
egquivalents thereof are shown below.

The mean molecular weight or the like of the epoxy

resins depends upon the painting {coating) and curing
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15 obtained, and a coating film of large thickness can be obtained with a
SE-shyall’/number of coating times), andt€an improve painting workability,
control of a pot life and reduction of environmental pollution. [0077] The
above reactive diluents (a2-1) can be 20 used singly or in combination of
two or more kinds. Examples of the reactive diluents (a2-1) include
"Epodil 759" (alkyl(C12 - C13) glycidyl ether, available from Air Products

~__and Chemicals, Inc., epoxy equivalent: 285) and SF-1237 45 "Cardolite
R BRI et St B ORI Hroth Cola: TS or

Caorporatipon, epoxy equivalent: 400). 007818In.th main agent component
o2 g G B S e (0515 ettty ROl 1 B 4imoRt o O

to 40% by, weight, preferably 0 1o 20% by weight, based on the solids
de%%ﬁ{%lnl%%}?thlenge%éb’xgyrﬁ"e%f"nn%%ﬁ. y aEH%geﬁﬁgaéﬁ%l& ﬁjekﬁ?fa]i}?) i the

o FROYE-AMQunL, Viscosity,of the maingoent compgrient (A) and.aleo. 40 .,

viscosity o paint composition are lowered té confribute preparati

25 &dighsolids paint..and.an anticoprosive.coalng composition nauind ;. -

excellent low- temperature curability and low-solvent-Contént property can

ot beohtgineds 15 [QQ79] Medified gpoxy resin (3252) fsghe modified epoxy

resin (a2-2) for use in the
{00721  0Of such epoxy resins, a bisphenol A type

epoxy resin having an epoxy equivalent of 150 to 600
g/equiv is preferably employed, and from the viewpoint of
control of solids content, a liguid epoxy resin (epoxy
eguivalent: 150.to 220) or a semi-solid epoxy resin (epoxy
equivalent: 250 to 400} is desirable.

Examples of typical bisphencl A type epoxy resins
which are liguid at ordinary temperature include “Epicoat
82" (available from Yuka-Shell Epoxy Co., Ltd., epoxy
equivalent: 180 to 190, viscosity (25°C): 12,000 to 15,000
cPs), “Epicocat 828X~9%90" {(available from Yuka-Shell Epoxy
Co., Ltd., 828 type epoxy resin (xylene-cut product, NV:
90%), epoxy eguivalent: about 210}, “E-028-8%0X” {available
from Ohtake-Meishin Chemical Co., Ltd., 828 type epoxy
resin {xylene-cut product, NV: 90%), epoxy eguivalent:
about 210), and “AER260” {bisphencl A type epoxy resin
{(liquid at ordinary temperature), available from Asahi

Kasel Epoxy Co., Ltd., epoxy egquivalent: 190, NV: 100%).
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invention, a dimer acid modified epoxy resin or an epoxy resin in which
SFarl aibmatic ring is hydrogenated (aldd referred to as a "hydrogenated
epoxy resin" hereinafter) 20 can be mentioned. The modified epoxy resin
(a2-2) is desirably contained in an amount of 0 to 100% by weight,
preferably 0 to 50% by weight, particularly preferably 0 to 30% by
SF-1237 46 weight, based on the solids content of the epoxy resin (al).
[0080] In the present invention, the additive (a2), such as the reactive
dilueht ¢2H1), and i E0ating FinFBREdNEF (), Etdttas afsetisiédm
resin, are desirably contained in the total amount ((a2)+(ab)) of usuaII%”lO

5% 308 partshy \Weght SRR aBIY TS (0°9D Pafts ByFweight Baded s

( 100 Fag; by yveiﬁh of the soliﬂg content of the epoxy resin (al). 10 A

“ ARt ESMPBositiGh cORtEMMIAG The niddifiéd EPoxy 1&8in (a2 the above
amount has excellent adhesion tq various finish coatings, and even if the

e%ﬁf‘e\?\&}élebnerf(')re)é%ide #rcf is% lc%atiﬁé’%%%?at%ﬁtiSI:I)&?&U&:EOaﬁW;' filfr ﬁévi@d

«pexcellent.adhesion to, a finish.coating, film can be 15 formed from the paint
A aomian, OVEL DIAGE abi HodHex ook j8h e alaRande

1eROINEA RO LR2DA3 SfePT BBIANGI Y (RO i ehu e

&

product, NV: 85%). In the present invention, these epoxy
resins may be used singly or in combination of two or more
kinds.

[0074] Additive {aZ)

As the additive (a2} for the main agent component (A)
in the inventiocon, at least one additive selected from the
group consisting of (A2-1) a reactive diluent having an
epory group and {aZ-2) a modified epoxy resin is employed.

Reactive diluent (a2-1) having epoxy group

The reactive diluent (a2-1) having an epoxy group is
a reactive diluent for epoxy resins and contributes to
improvement of curing acceleraéion at low temperatures.

{0075} Examples of such reactive diluents (a2-1)
include phenyl glycidyl ether, alkyl glycidyl ether
(number of carbon atoms in alkyl group: 1 to 13), glycidyl
ester of versatic acid (R'R*R’C-CO0-Gly, R*-+R*+R® (alkyl
groups) = C8 to C1lC , Gly: glycidyl group}, a-clefin

epoxide (CH3—(CHy)y~Gly, n=11 to 13, Gly: glycidyl group},
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bisphenol type epoxy resin having an epoxy equivalent of 20 150 to 1,000,
srpreferably 170 to 700, more preferalaly 400 to 600, with a dimer acid. If
the epoxy equivalent exceeds 1,000, a crosslink density of the resulting
cured coating film becomes high, and anticorrosion property inherent in
the epoxy resin is deteriorated. On the other hand, it is SF-1237 47
difficult to synthesize a bifunctional epoxy group- containing bisphenol
type epoxy resin having an epoxy equivalent of less than 150. [0082] The
L gm%@rw%iahirﬁé@éﬁfm disatFdted 5 %atwAcidCHnd arsudlycontdins
a small amount of a monomer or a trimer. As the unsaturated fatty acid, a
EhEa BRRGI &did 2E5HBouNd RARRE 12l to4 68rbof HE8me Kitcludid earbon
atoms of carboxyl grou? , preferably 16 to 18, and having 10 one or more
(Ghysituratec e é“rgﬁfé%ﬁre (¢ lemplel&d s Bx@nibte £8P S0
unsaturated fatty acids include: fatty acids having 1 unsaturated bond,
LI Y ol "AHa Saiblic &ctd GhidcetSielteacid Sy deias Haling261y) s/
g14nsa urated bonds, such as 15 sorbic acid, linoleic acid; and fatty acids
Kaving3 SPMoré tindatrated bods 2duth' s iibteric 464 g =ther

ar%chidon'c acid. [0083] Further, fa )Qgids obtained from animals and

(nﬁ%n?sr, stuch @& $oybed %ﬂ?aﬁflla@% | Gt fatys  to 20,

preferably 1 to 5, e.g., methylphenyl glycidyl ether,
ethylphenyl glycideyl ether, propylphenyl glycidyl ether).

(00767 Of the above reactivé diluents (a2-1),
preferable are alkyl glycidyl ether and alkylphenyl
glycidyl ether because they have low viscosity, can
exhibit dilution effect (decrease of paint viscosity), can
previde a high-solids paint (that is, a high solids
content and a low solvent content in the paint are
obtained, and a coating film of large thickness can be
cbtained with a small number of coating times), and can
improve painting workability, control of a pot 1life and
reduction of environmental pollution.

[0077] The above reactive diluents {a2-1) can be
used singly or in combination of two or more kinds.
Examples of the reactive diluents (a2-1) include “Epodil
7597 (alkyl(Cl2 - C13) glycidyl ether, available from Air

Products and Chemicals, Inc., epoxy equivalent: 285) and
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20 acid and linseed oil fatty acid, are also employable. In the modified
s®epoxyTesin (a2), the degree of modification with the polymer acid is'in the
range of 4 to 30% by weight, preferably 5 to 20% by weight, based on the
epoxy resin (al). If the degree of maodification is less SF-1237 48 than 4%
by weight, the resulting modified epoxy resin has poor compatibility in an
aromatic solvent and also has insufficient flexibility. On the other hand, if
the degree of modification exceeds 30% by weight, adhesion property 5
" GePanticorrdSiort propértydntierbat prthe epoxy resih teneto,bevailable
impaired. [0084] The modified epoxy resin (a2) for use in the invention is.
L z67e pOARSSIT BbfafieePBy theoreactiBr oY tha above @poxy 46Sih (al) with
the polymer acid and 10 having an epoxy equivalent of 150 to 1,000,
preferdBIYE70 to 700T Aforédidfefalsi B0DIBBOOSH the 2poxjhe
equivalent is less than 150, it tends to become difficult to synthesize a
TEA5EHiIEE ehokyFESin (88T whosé degfEer8P Mbdircatishifith tHe polymer
acid is nat less than 4% by 15 weight. On the other hand, if the epoxy
aMytinalent Exceeds 009, H%%&%”gﬁink%%éw BPthe RstiringXured
coating film becomes low, and anticorrosion property inherent in the
weeﬁ%@’re HiehdS o BBE?mf)%i]réﬁi.s[oﬁgQ]tﬁré§1nﬂfgs@ﬁro%8§§lﬁf Hesin

' (arm)dified epoxy 20 resin (a2) for use in the invention is not specifically

By adding the reactive diluent (a2-1) in the above
amount, visceosity of the main agent compeonent (A) and aléo
viscesity cof the paint composition are lowered to
contribute preparation of a high-solids paint, and an
anticorrosive coating composition having excellent low-
temperature curability and low-solvent-content property
can be cbtained.

[0079] Modified epoxy resin (a2-2)

As the modified epoxy resin (a2-2) for use in the
inventicn, a dim@r.acid modified epoxy resin or an epoxy
resin in which an aromatic ring is hydrogenated (also
referred to as a “hydrogenated epoxy resin” hereinafter)
can be.mentioned.

The modified epoxy resin (a2-2) is desirably
contained in an amount of 0 to 100% by weight, preferably

O to 50% by weight, particularly preferably 0 to 30% by
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restricted, and a publicly known process is employable. For example,
SEtheee are a process wherein an epoxgresin that is solid or semi-solid at
ordinary temperature is synthesized first by the reaction of a liquid epoxy
resin SF-1237 49 with bisphenol or the reaction of epichlorohydrin with
bisphenol and then a dimer acid is added to perform reaction (two-stage
process) and a process wherein a dimer acid, a liquid epoxy resin and
bisphenol are allowed to 5 react with one another at the same time
We&)‘ﬁ%tstaaé S5rocess)t {0t i the GRILSRIYe bceds RPEFoXyTIRsiis
first synthesized at a temperature of 50 to 250C, preferably 100 to 200C,
(a éing a catalyst that is usually 10 used for epoxidation reaction. Examples
of the catalysts used in this synthesis include: alkali metal hydroxides,
such 58 LBdium hyroxitie, FFGtEESEm' Rydrokite and-ftfi i Rydrokidet a2 ) -
1% alkali metal alcohglates, such as sodium methylate; alkali metal salts,
SUSTcHEs fithfurh ShioTidSart i catbonate; fetfary Emirea-dtich a4 1m
imethylbenzylamine, . triethylamine and pyridine; 20 quaternary,
mog ey r(iu Qﬁ SiH ad %eﬁar%%?ﬁyg oG cHlofide afig >+ rably

ammonium-salts, 46
cog%g@@ggﬁﬁgW%ﬂg“ % g& amount {{aZ)+{ab)) of usually 10 to
100 paits by weight, pieferably 15 to 90 parts by weight,
based on 100 parts by weight of the solids content of the
epoxy resin {(al}.

A paint compositicn containing the modified epoxy
resin (a2-Z) in the above amount has excellent adhesion to
various finish coatings, and even if the interval before
the finish coating operation is long, a coating film
having excellent adhesion to a finish coating film.can be
formed from the paint composition.

[oo8l] " Dimer acid modified epoxy resin

The dimer acid modified epoxy resin is a resin
obtained by modifying the epoxy resin (al}, uéually a
bisphencl type epoxy resin having an epoxy equivalent of
150 to 1,000, preferably 170 to 700, more preferably 400
toc 600, with a dimer acid. If the epoxy equivalent exéeeds
1,000, a crosslink density of the resulting cured coating
film becomes high, and anticorrosion property inherent in

the epoxy resin is deteriorated. On the other hand, it is
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chlorode; SF-1237 50 organic phosphorus compounds, such as
Srripaénylphosphine, triethylphosphingand triphenylphosphine; Lewis
acids, such as arsenic trifluoride, aluminum 5 chloride, tin tetrachloride
and diethyl ether complex of arsenic trifluoride; and methyl iodide
adducts. [0087] Then, to the epoxy resin obtained as above, a given
amount of a dimer acid is added, and the epoxy 10 resin and the dimer
.acid are allowed to react with each other at a temperature of 100 to 200C
LA RRE PreserceDimaRatHivE, dudh AsHErian amiree QuaterHamnP -
ammonium salt or methyl iodide adduct. Also in the one-stage process
COREreih-tHe dinmdt HEe thé NGGidsavXY résin dhd £ bispheRoFRe:Y
allowed to react with one another at the same time, to these ingredients is
® Itdeu' s Chtalyst -&5ch B8%Briiary amine, quaternary ammonium salt or
meth,¢ [ %iéje adduct, and they are allowed to react with one another at a
tempé gt% of 10015 205¢to &mtfesize & 2 difterAcid Mot &pase
farggin (gziz . [0088] ThLe]féagalytic a@ount used in ﬁ’he reaction is in the
range of abbuf 0 D10 0,080 pRmh: préterably Eboat TP E,000 Fpm.

SF-123751 _ . .
monomer or a Trimer.

As the unsaturated fatty acid, a carboxyl acid
compound having 12 to Z4 carbon atoms (including carbon
atoms of carboxyl group}, preferably 16 te 18, and having
one or more unsaturated bonds in one molecule is emploved.
Examples of such unsaturated fatiy acids include:

fatty acids having 1 unsaturated bond, such as oleic
acid, elaidic acid and cetoleic aciﬁ;

fatty acids having 2 unsaturated bonds, such as
sorbic acid, ilinoleic acid; and

fatty acids having 3 or more unsaturated bonds, such
as linolenic acid and arachidonic acid.

[00B3] Further, fatty acids cbtained from animals
and plants, such as soybean oil fatty acid, tall oil fatty
acid and linseed oil fatty acid, are alsc employable.

In the modified epoxy resin (a2), the degree of
modification with the polymer acid is in the range of 4 to
30% by weight, preferably 5 to 20% by weight, based on the

epoxy resin (al). If the degree of modification is less
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Examples of the dimer acid modified epoxy resins include "Epon Resin
sr8714-€X-90" (available from Yuka-Shgdl Epoxy Co., Ltd., epoxy equivalent:
245 to 275, xylene-cut product, NV: 90%) and "DME-111" (available from
Ohtake 5 Meishin Chemical Co., Ltd., epoxy equivalent: 245 to 275,
xylene-cut product, NV: 90%), Hydrogenated epoxy resin The
hydrogenated epoxy resin can be readily obtained by selectively carrying
out hydrogenation reaction of an 10 epoxy resin having an aromatic ring
thgrderpregsueliithe prosencsofs tamlystDO8OHERamplesrefthe has
epoxy resins having-an aromatic ring include: bisphenol type epoxy
PORBIrECBhER B3 id bisphénolaA 1ErgipeteboxyPésiana bisphenbt & thpe
. epoxy resin and a bisphenol S type epoxy resin; biphenol type epoxy
ml%éﬁé%ﬁ%ﬁ%S@i@WéﬁWétﬁéﬁ of Biphérfol @ndeetrantethy gy citijl etlieree
of biphenol; novolak type epoxy resins, such as a naphthalene type 20
° Lo P resiit il pRefot AR o6IaK Tpbxy YesiR 18 tFesc Shevolan e po Ry RESHY
and a hydroxybenzaldehyde phenol novolak epoxy resin; and SF-1237 52
AR GO RIMCHORACSISY rBEREedtich é%%ﬁ%eﬂfféré?e epoxy resin
tetrahydroxyphenylmethane, glycidyl ether of tetrahydroxybenzophenone

“ehid eBoRiBiZEE iRy phenol.

[0084) The modified epoxy resin {a2) for use in the
invention is an epoxy resin obtained by the reaction of
the above epoxRy resin (al) with the polymer acid and
having an epoxy equivalent of 150 to 1,000, preferably 170
to 700, more preferably 400 to 600. If the epoxy

equivalent is less than 150, it tends to become difficult

to synthesize a modified epoxy resin (a2} whose degree of

modification with the polymer acid is not less than 4% by

welght. On the other hand, if the epoxy equivalent exceeds
1,000, a crosslink density of the resulting cured coating
film becomes low, and anticorrosion_property inherent in
the epoxy resin tends to be impaired.

[0085] A synthesis process of the modified epoxy
resin {(aZ) for use in the invention is not specifically
restricted, and a publicly known process is employable.

For example, there are a process wherein an epoxy resin
that i1s solid or semi-solid at ordinary temperature is

synthesized first by the reaction of a liquid epoxy resin
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[0090] Of these, preferable are liquid hydrogenated 5 epoxy resins

Sretitaiied from a bisphenol A type epgxy resin, a bisphenol F type epoxy
resin and a phenol novolak type epoxy resin each of which has an epoxy
equivalent of 150 to 1000. The hydrogenated epoxy resin for use in the
invention 10 can be prepared by hitherto known hydrogenation. For
example, an epoxy resin having an aromatic ring as a raw material is
.dissolved in an organic solvent such as tetrahydrofuran or dioxane, and

withe atoRRAieHNgs e [iEle st hyBragenaredh the preserice ofich

__.catalyst in 15 which rhodium or ruthenium is supported on graphite

DL apite- 0Pk agOREl ErySidNE WiETéBy AThydrsshated pokgHasin can
be prepared. Graphite having a surface area of not less than 10 m2/g and

LSRGt mBre thaf 400 /3Ry RE effsisyed B afcdtfi&iCThE reheidh-is carfiéer
%%%usuail 20 at a pressure of 1 to 30 MPa and a temperature of 30 to

=“180C Yo ;f%%fc?ioﬁffi?ﬁ{é’off??&I?Oaﬁﬁhrg.lﬁﬁéﬂﬂglre%\%ﬁoﬁ@E’Uﬁfﬁlé%éd,
the catalyst is removed b%/ filtration, and vacuum distillation is performed

et the 'SE-15'57 83 SHEF-based brgdiit Solvettis ibStHtRaHg

rreén%\(se)d, whereby the hydrogenated epoxy resin can be obtained. [0091]
PLEieR 3 hydrogenated epoxy resin is, for example, "Rikaresin HBE-100"

g;gg i@'egfsgﬁlom Ney Japan, > Chemical Go,, Lid, diglycidyl ether of . 14

first synthesized at a temperature of 50 to 250°C,
preferably 100 to 200°C, using a catalyst that is usually
used for epoxidation reaction.

Exanples of the catalysts used in this synthesis
include:

alkali metal hydroxides, such as sodium hydroxide,
potassium hydroxide and lithium hydroxide;

alkali metal alcchclates, such as sodium,methylate;

alkali metal salts, such as lithium chloride and
lithium carbonate;

tertiary amines, such as dimethylbenzylamine,
triethylamine and pyridine;

quaternary ammonium salts, such as
tetramethylammonium chloride and benzyltrimethylammonium

chlorode;
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epoxy equivalent: 220). Polymerizable (meth)acrylate monomer (a3) As
S FtheZpblymerizable (meth)acrylate mgibmer (a3), hitherto known
monomers which are added to the later- 10 described low-temperature
curing type high-solids anticorrosive coating composition can be widely
used, and examples of such monomers include (meth)acrylic alkyl esters
(number of carbon atoms in alkyl group: about 1 to 5), such as methyl
(metrgacr late, ethyl (meth)acrylate, 15 propyl (meth)acrylate. [0092]
Thes %8!%%%@%8@&?1?&%%&?@?@ Hithomet8<ta3j tan be used singly
or_in combination of two or more kinds. From the viewpoints of
A TE Py At KonRBr LA auty. the
‘ IE%'M”’E” aRIgSZ%grpl%th)acrylate monomer may be contained, when
needed, i BN amount of usually about 0.1 to 10% by weight in the paint
compasitign, particularly in the main agent component (A). Coating film
moditier (ab) SF-1237 54 brhaescgar'tf’n%gﬁ]r% modi iglrifé:b]) of uge‘,ﬁ‘l i mﬁ%um
crNRI, o A o BTN A AORRLCAROUTAD) A o
curing agent component (B) or any one o them under the aforesaid

= reQngditions.(.g5, copditions that at 5 least one of the additive (a2) and the

coating film modifier (ab) is contained in the main agent component (A)
methyl lodide adducts. '

[G087] Then, to the epoxy resin obtained as above,
a givén amount of & dimer acid is added, and the epoxy
resin and the dimer acid are allowed to react with each
cther at a temperature of 100 to 200°C in the presence of
a catalyst, such as tertiary amine, quaternary ammonium
salt or methyl iodide adduct. Also in the one-stage
process wherein the dimer acid, the liguid epoxy resin and
bisphenol are allowed to react with one another at the
same time, to these ingredients is added a catalyst, such
as tertiary amine, quaternary ammonium salt or methyl
iodide adduct, and they are allowed to react with one
another at a temperature of 100 to 200°C to synthesize a
dimer acid modified epoxy resin (a2-2).

[0088] The catalytic amount used in the reaction is
in the range of about 0.01 to 10,000 ppm, preferably about

6.1 £to 1,000 ppm,.
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and/or the curing agent component (B)). As the coating film modifier (ab),
SFratleast one substance selected froms the group consisting of a petroleum
resin, a xylene resin, 10 a coumarone resin, a terpene phenol resin and a
vinyl chloride-based copolymer (preferably the group consisting of a
petroleum resin, a xylene resin and a vinyl chloride- based copolymer) is
employed, and from the viewpoints of easy availability and convenient
handling, a petroleum 15 resin is more preferably employed. [0093]
Takifg & bBjecifard thelaffédts dF it iresent ilertion intosrtoant,
. _the coating film moditiercéab is frequently contained in an amount (total
1 nghft) al§ BT 1 369 BY Welght preierabiysanoues t8es oLl
by weight, in_the paint. By the use of a petroleum resin, a xylene resin, a
EREStimarone resih; a (BRSNS [fetot FESOF thefike threfdrably paRsltit
resin or a x¥l_ene resin) as the coatin%)jilm modifier (Pjab), flexibility can be
PTR{PATed t°'SF-1237 55 the réstltimg coatmyHirm>And by thE fotste
vinyl. chloride-based copolymer, a coating film having more excellent _
Meécﬁ%elsriloﬁg {]oegl finfs c(g%tihglﬁhé can e’ ’&tﬁﬁ@&‘é@égﬁrfﬁhe%térv%? 275,
o egg%e_tchuetfiar}éig%gg%t{ng &Op%ﬁg n Is long. Petroleum resin The
petroledm resSin’Is a’pdlymer contairfing a

Hydrogenated epoxy resin

The hydrogenated epoxy resin can be readily obtained
by selectively carrying out hydrogenation reaction of an
epoxy resin having an aromatic ring under pressure in the
presence of a catalyst.

i0089) Examples of the epoxy resins having an
aromatic ring include:

bisphencl type epoxy resins, such as a bisphenol_A
type epoxy resin, a bisphenol F type epoxy resin and a
bisphenol S type epoxy resin;

biphenol type epoxy resins, such as diglycidyl ether
of biphenol and tetramethyl glycidyl ether of biphenol;

novolak type epoxy resins, such as a naphthalene type
epoxy resin, a phenol novolak epoxy resin, a cresol
nevolak epoxy resin and a hydroxybenzaldehyde phenol

novolak epoxy resin; and
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hydroxyl group, which is formed-using, as a main raw material, a fraction

smprodeced as a by-product in the 10 gtroleum refining. In the present
invention, a hydroxyl group-containing petroleum resin having a softening
point of not higher than 150C, preferably not higher than 100C, is
desirable. If the softening point of the petroleum resin exceeds 150C,
paint viscosity is increased to 15 thereby lower workability, and coating
film properties are deteriorated, so that such a softening point is
undéé‘i’rgb@%f[%éﬂ”ﬁ"{fe EoIREnt SRheHydréuFgrédp mithel patoletiier
resin is desirably in the range of 0.3 to 2 mol, 20 preferably 0.5 to 0.95

°Imb B T 2 HiBFOFHRB RRro ISl FESif - If e RydrokyFGraBip cohtent is less
than 0.3 mol, compatibility with the curing agent component (B) is

EbhRed P therEBy BREVE B nfRIBHACERIrthe Coating i properids and -
if the hydroxyl group content exceeds SF-1237 56 2 mol, water resistance
and $&2w8ter res@én%%eo?%e Rigatng it cardd6weret 50 thifdngpnated
contents are undesirable, Examples of the petrgleum resins employable,
“TiiHo BB PR E bt SR PR irdbirt bty o5 i,

2 %oj! m$rlzmg %Cg fraction (esg., setgge{le derivative, indene

, or _
viny Tene obtgi)ffr%ﬁ o & heravy oil that'is™ p?&ﬁ}:% as’d %%7?6?055&9_

oluene

eﬁax@e%gggg1g%@ghgfx%%%gkzggs an epoxy eguivalent of 150

to 106CO.

The hydrogenated epoxy resin for use in the invention
can be prepared by hitherto known hydrogenation. For
example, an epoxy fesin having an aromatic ring as a raw
materiél is dissclved in an organic sclvent such as
tetrahydrofuraﬁ or dioxane, and the aromatic rings are
selectively hydreogenated in the presence of a catalyst in
which rhodium or ruthenium is supported on graphite.
{(graphite of hexagonal crystal), whereby a hydrogenated
epoxy resin can be prepared. Graphite having a surface
area of not less than 10 m’/g and not more than 400 m’/g is
employed as a carrier. The reaction is carried out usually
at a pressuré of 1 to 30 MPa and a temperature of 30 to
150°C for a reaction time of 1 tc 20 hours. After the
reaction is completed, the catalyst is removed by

filtration, and vacuum distillation is performed until the
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aliphatic petroleum resin obtained by polymerizing a C5 10 fraction such

sras 2 3rpentadiene or isoprene, a copplymer- based petroleum resin
obtained by copolymerizing the C9 fraction and the C5 fraction, an
aliphatic petroleum resin wherein a part of a conjugated diene of the C5
fraction such as cyclopentadiene or 1,3-pentadiene is cyclic 15
polymerized, a resin obtained by hydrogenating the aromatic petroleum
resin, and an alicyclic petroleum resin obtained by polymerizing

e tigyclbpentadieras Tito these’ petrolauns vesihsyicrdiyl greumpsark
introduced. Of the above petroleum resins, a hydroxyl group-containing

wheg afombhie petielcuarreshiil FRtErals piefefable ronpihe Weswpoints
of water resistance and seawater resistance. [0095] The above petroleum
resind €3t be used Sitigl of KEGHBRAERA GIRRE Or IEGrETkiRgs. SE1237
57 Examples of the petroleum resins include "Necires EPX-L"

X AfiderTe-styfere basdd psitdleliftresirt traderhdifie £ a0ailAlsie friman
hNevcin Polymers Co.) and "HILENOL, PL-1000S" (C9 fraction petroleum
ChidtitHvaiiable oM KOIBRSYEHBMMCGALED. )0 Xyien& Y&siA THeXRAene

resin for use in the invention is a resin synthesized from metaxylene and
PR aTTBhyER 15/ '& pubticly known process. Also employable are xylene
resins modg'fg 1(%\€/§vjctg )pgenolf such as bifunctiongl}phenol (e.g., phenol,

Polymeriza cryilate monomer (a

As the pelymerizable (meth)acrylate monomer (a3},
hitherto known monemers which are added to the later-
described low-temperature curing type high-solids
anticorresive coating composition can be widely used, and
examples of such monomers include {(meth)acrylic alkyl
esters (number of carbon atoms in alkyl group: about 1 to
3), such as methyl (meth)acrylate, ethyl (meth)acrylate,
propyl (meth)acrylate.

[0092] These polymerizable (meth)acrylate monomeré

(a3} can be used singly or in combination of two or more

kinds. From the viewpoints of low-temperature curability
and control of paint viscosity, the polymerizable
(meth}acrylate monomer may be contained, when needed, in
an amount of usually about 0.1 to 10% by weight in the
paint compesition, particularly in the main agent
component {(A).

Coating film modifier (ab!
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para-t-butylphenol). [0096] Examples of the xylene resins include
s#Nikamol Y-51" and "Nikanol Y-100" (hpth: xylene formaldehyde resin,
available from Fudow Corporation). 15 Coumarone resin The coumarone
resin is a copolymer containing a coumarone constituent unit, an indene
constituent unit and a styrene constituent unit in its main chain. [0097]
The coumarone resin may be modified with 20 phenol at the end, and at
least a part of aromatic rings in the coumarone resin may be
hydrédehated.tSuch éddmarsitl fésins irdideta fiquikprbduttlaving a
_number-average molecular weight Mn (measured by GPC, in terms of
11poystreRe Htheasaing shallkpply iereliafteRci 200 SFAPBIEE300 (A)
and a solid product having a number-average molecular weight Mn of 600
21d 8pDSafdt Bhy DritdsThe APRRG B GseF sintyly, B botiRef thent ey be
used in combination. [0098] Terpene phenol resin 5 The terpene phenol
URESH i§ AcapoRifierdla fthene LfbRorhkr @nd CpMéHdbasedthat at
compound. Examples of constituent units that are derived from terpene
TSR cORStittite thetefpihie piiénol Fesinrétert&d 1648 “iehehe Fased
C n%tjtuent units" hereinafter) include 10 constituent units derived from
itk

dycic térpend i theic Eipere, StehBR MoAsRre ROTRNTS), (&)

aéﬁ?ggm%ggngﬁring agent component (B)). As the coating
film modifier (ab), at least one substance selected from
the group consisting of a petroieum.resin, a leene resin,
a coumarone resin, a terpené phenol resin and a vinyl
chloride-based copolymer (preferably the group consisting
of a petroleum resin, a xylene resin and a vinyl chloride-
based copolymer) is employed, and from the.viewpoints of
easy availability and convenient handling, a petroleum
resin 1s more preferably emplovyed.

[0093] Taking the objects and the effects of the
present inventicn into account, the coating film modifier
(ab) 1s frequently contained in an amount {total amount)
of usually C.1 to 30% by weight, preferably about 3 to 20%
by weight, in the paint.

By the use of a petroleum resin, a zxylene resin, a
coumarone resin, a terpene penol resin or the iike
(preferably a petroleum resin or a zylene resin) as the

coating film medifier (ab), flexibility can be imparted to
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diterpene and triterpene, and derivatives thereof. Examples of constituent
SHnitgthat are derived from the phenofbased compounds and constitute
the terpene phenol 15 resin (referred to as "phenol-based constituent
units" hereinafter) include constituent units derived from phenol, cresol
and bisphenol A. [0099] The terpene-based constituent units may be
present in the terpene phenol resin singly or in 20 combination of two or
more kinds, and also the phenol- based constituent units may be present:
R tHeSEend Phendlfesin Singfyordd BoRibirdtiorisfwoformoie kinds.
%I other words, the terpene monomers and the derivatives thereof can be
< 285 SN BP i cSRBMaYBA bf tio 6P SEITIB 7S mbre kindshane also
e}@;kg:eeelienol-ba ed compounds can be used singly or in combination of two

or ore kinde) Fhe Yerpéhetbdsat hstififent it iy than be

O,{gpgnol- daseed conﬁ;utuent units ma% be arranged alternately or bonded at

random (o constituts e t&tp&rd phefsi T8SM. [6F00] Thestergdtie ing

| Oxpggggliresintdegrab% has a number-average molecular weight (Mn,

measured b)l/SG 8{1 terms of polystyrene, the same shall apply
B %iﬂgft%r) Pé albnout 200 to 600, preferably gbout 3OQ to 500. 10 Vinyl
"%ﬁorrdeﬂoaseoémp- olymer Examples of the vinyl chloride-based

copolymers for. 415,/ the IyvgntiQn include a vinyl chiorideiinyl,
hydroxyl group, which is formed using, as a main raw
material, a fraction produced as a by-product in the
petroleum refining. In the present invention, a hydroxyl
groupfcontaining petroleum resin having a softening point
©f not higher than 150°C, preferably not higher than 100°C,
is desirable. If the softening point of the petroleum
resin exceeds 150°C, paint viscosity is increased to
thereby lower workability, and coating film properties are
deteriorated, so that such a softening point is
undesirable.

[0004] The content of the hydroxyl group in the
petroleum resin is desirably in the range of 0.3 to 2 mol,
preferably 0.5 to 0.95 mel, in 1 mol of the petroleum
resin. If the hydroxyl group content is less than 0.3 mol,
compatibility with the curing agent component (B) is
lowered to thereby exert evil influence on the coating

film properties, and if the hydroxyl group content exceeds
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acetate copolymer, a vinyl chloride/vinyl propionate copolymer, a vinyl
SeeHlaride/alkyl vinyl ether copolymer, 8615 vinyl chloride/acrylonitrile
copolymer, a vinyl chloride/diethyl maleate copolymer, a vinyl
chloride/ethylene copolymer, a vinyl chloride/maleic anhydride copolymer,
a vinyl chloride/alkyl (meth)acrylate copolymer (number of carbon atoms
in alkyl group: about 1 20 to 5), a vinyl chloride/styrene copolymer, a vinyl
chloride/vinylidene chloride copolymer, a vinyl chloride/vinyl stearate

2

2 Bolyrhak H vik§FERcAdEImAsIE £&a (SPaleie sdrrpespolyriet Aad a
_vinyl chloride/aliphatic vinyl copolymer. SF-1237 60 [0101] Also
CO&MPIY able BregfaftifBgifiestiors produkis SHsSly R CHISridedBtained

r\t%?/ raft maodification of polyvinyl chloride with "other monomers" than
o ﬁgllcﬁﬂg&(?e, and copolymers obtained by grafting a 5 vinyl chloride
mongmer o%? "Oth%j polymers" than polyvinyl chloride. Examples of the

"othet MBRomerS inclide” Fheh)EIE S6id HikyT BRI {RdMbeP of Re
J."ncaerbgp atoms irﬂ kyl group: about 1 to 5), s%rene, acrylonitrile, 10

diethyt fhaléate ,%e?in%qze.agaoétfﬁgfléﬁe?ﬁr bylend] hidieie anfyandes by

O\iiggéll(j_ﬁd{_;(j.ne‘ chlogd%gst%%ric cid r?naleic acid, maleic ester and aliphatic

Tch 8ré’ MGnoMarsTor formiri e &foresHid vinyF cidfidd based
indene or vinyltoluene) obtained from a heavy 0il that is
preduced as a by—product by petroleum naphtha cracking, an
aliphatic petrcleum resin obtained by polymerizing a CS5
fraction such as 1,3-pentadiene or isoprene, a copolyméru
based petroleum resin obtained by copolymerizing the C9
fraction and the C5 fraction, an aliphatic petroleum resin
wherein a part of a conjugated diene of the C5 fraction
such as cyclopentadiene or 1,3-pentadiene is cyclic-
polymerized, a resin obtained by hydrogenating the
aromatic petroleum resin, and an alicyclic petroleum resin
obtained by polymerizing dicyclopentadiene. Into these
petroleum resins, hydroxyl groups are introduced. Of the
above petroleum resins, a hydroxyl group-containing
aromatic petroleum resin is particularly preferable from
the viewpoints of water resistance and seawater resistance.

[0095] The above petroleum reéins can be used

singly or in combination of two or more kinds.
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copolymers. 15 [0102] Of the above vinyl chloride-based copolymers, the
syinybchloride/alkyl vinyl ether copolymer is particularly preferable
because it has excellent affinity for a bisphenol type epoxy resin and has
excellent finish coating property and anticorrosion property. 20 As the
vinyl chloride/alkyl vinyl ether copolymer, a copolymer of vinyl chloride
and an alkyl vinyl ether having 1 to 10 carbon atoms, preferably 2 to 5
carbon atoms, in its alkyl group, such as a vinyl chloride/isobutyl vinyl
etherfcopaiyiser, aVinyt SF2237 Bduchlosidefisoprapyludirylether: re s
copolymer or a vinyl chloride/ethyl vinyl ether copolymer, is preferably
E employed. TOE0S] THewinylchioride based cdpolymes desirablya Sdhassae
weight-average molecular weight (Mw, measured by GPC, in terms of
2% efie fthemsalitieyshiall apply-trereinafter) efwsUIYITDI000 Fa.-10005”
100,000, preferably about 20,000 to 50,000, particularly preferably 22,000
({5 467000 Vs ter fhfgit-average nsoledulabweight isinkbiange,
affinity 10 for an epoxy resin tends to be improved. [0104] Examples of the
CW gﬁﬂori(a@ﬁéobutyl vinyl ether copolymers as the vinyl chloride/alkyl

% v'!nél ether copolymers include "Laroflex LR8829", "Laroflex MP25",
' " and "Laroflex MP45" (trade names,

The xylene resin for use in the invention is a resin
synthesized from metaxylene and formaldehyde by a publicly
known process. Also employable are xylene resins modified
with phenols such as bifunctional phenol (e.y., phenol,
para-t-butylphenol).

[00%6] Lxamples of the xylene resins include
"Nikanol Y-51" and “Nikanol Y-100” {(both: #ylene
formaldehyde resin, available from Fudow Corporation).

Coumarone resin

The coumarone résin is a copolymer containing a
coumarone constituent unit, an indene constituent unit and
a styrene‘constituent unit in its ﬁain chain,

[COS7] The coumgrone resin may be modified with
phenol at the end, and at least a part of aromatic rings
in the coumarone resin may be hydrogenated. Such coumarone
resins include a liguid product having a number-average
molecular weight Mn (measﬁred by GPC, in terms of

pelystyrene, the same shall apply hereinafter) of 200 to
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15 available from BASF Corporation.). The above vinyl chloride-based
Sreapplymers can be used singly or insgombination of two or more kinds.
[0105] Other ingredients To the main agent component (A) for use in the
20 invention, other ingredients than the above various ingredients, such
as pigment, solvent, silane coupling agent, anti-sagging/anti-setting
agent, plasticizer, inorganic dehydrator (stabilizer), antifouling agent and
other film-forming ingredients, can be added when needed, SF-1237 62
3 OWitRiRdinditsSRot idetimentst fo e/ dbjects GRRE SpresERtrinvention. $0106]:
The pigment is, for example, an extender pigment or a color pigment.
WeERRRPIER GTihé eRteheief Bhigmeatsingiuelearitint SefatBapotaghused
feldspar, baryta powder, silica, calcium carbonate, talc, mica and glass
SlﬁgﬂéeYEx%%@%f the dOISTpigentSineARR tanitRT AR ke iron
oxide, yellow iron oxide and carbon black. As the mica,_high-aspect ratio
micaiﬁyg\ﬁﬁé an asgect Gt '
viewpoints of improvement of blister resistance of coating film, reduction
of creBf andTRiEEHBR OF fterraf Sfteds ghd- ARSHLEANgHAsFedtGERE e
mica "Suz%{ite Mica 200 HK" (%vailable from Kuraray Co., Ltodf, aspect

TORNSTA0 16 05 1576t fhe TRAE dnfpibi - Bxamp-es

constituent units that are derived from terpene and

Y |

constitute the terpene phenol resin (referred to as
“terpene-based constituent units” hereinafter) include
constituent units derived from non-cyclic terpene and
cyclic terpene, such as monoterpene (CioHis), sesguiterpene,
diterpene and triterpene, and derivatives thereof.

Examples of constituent units that are derived from the
phencl-based compounds and constitute the terpene phenol
r@éin (referred to as “phenol-based constituent units”
hereinafter) include constituent units derived from phencl,
cresol and bisphenol A.

[c029; The terpene-based constituent units may be
present in the terpene phenol resin singly or in
combination of two or more kinds, and also the phenol-
based constituent units may be present in the terpene
phenol resin singly or in combination of two or more kinds.
{In other words, the terpene monomers and the derivatives

thereof can be used singly or in combination of two or
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[0107] The high-aspect ratio mica that is one kind of a pigment ingredient
SHs tesivably used in an amount of usgglly 3 to 10 parts by weight in 100
parts by weight of 20 the main agent component (A) , and by using the
mica in this amount, the coating film properties such as resistance to
corrosion due to water and flexing resistance are improved. SF-1237 63
The total amount of the above-mentioned various pigments including the
mica varies depending upon the use purpose and cannot be determined
MeRds&rimihatel§ Bt Iy dfecfréd ety contaifed ImietotE apaouriteof
10 to 5 75% by weight in the main agent component (A). Further, they are
L HRsURHRG Eonfained i e ahidurit of 10%0 75 Pars byiweight in 106
parts by weight of the solids in the main agent component (A). [0108] The
I pGIREGAhE Eoheht 4&RE if e SLRighidefidB@miedesive Goating
corrg_gqsition is not specifically restricted, and _publicly known solvents
KAy B6ifitig Points of e RarfyerareSHpRyaBe EEeiiples dPeneRd at
solvents include xylene, toluene, MIBK, methoxypropanol, MEK, butyl

ragc%?gfe,%ﬁ-b%?gﬁgl}i%%ﬁtaﬁ%? 1523RE IPA PPREGbovE 8dRents can be

used singly.or in mbination of two or more kinds.
[%T%gf %%e tergene pgenol resin desirably has a

number-average molecular weight (Mn, measured by GPC, in
terms of polystyrene, the same shall apply hereinafter) of
about 200 to 600, preferably about 300 to 500.

Vinyl chloride-based copolymer

Examples of the vinyl chloride-based copolymers for
use in the invention include a vinyl chloride/vinyl
acetate copolymer, a vinyl éhloride/vinyl propionate
copolymer, a vinyl chloride/alkyl vinyl ether copolymer, a
vinyl chloride/acrylenitrile copolymer, a vinyl
chiloride/diethyl maleate copolymer, a vinyl
chloride/ethylene cobolymer, a vinyl chleride/maleic
anhydride copolymer, a vinyl chloride/alkyl (meth)acrylate
copoliymer {(number of carbon atoms in alkyl group: about 1
te 5), a vinyl chloride/styrene copolymer; a vinyl
ohloride/vinyiidene chloride copol?mer, a vinyl
chloride/vinyl stearate copolymer, a vinyl chloride/maleic
acid {or maleic ester) copoclymer and a vinyl

chloride/aliphatic vinyl copolymer.
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[0109] In the high-solids rapid-curing anticorrosive coating composition of
SHRhédaviention, 20 however, a solvent é@aving a boiling point of not higher
than 150C at atmospheric pressure is not substantially contained, and a
high-boiling point organic solvent having a boiling point of usually higher
than 150C, preferably higher than 200C, at atmospheric pressure is
preferably SF-1237 64 employed. Although the upper limit of the boiling
point is_ not specifically restricted, it is usually about 350C or below it. As
the high-bblling p&ihE BrgdRR-SHPEHE I B armple, BeRZ hiedhbbn
bailing point: 205.45C), octyl phenol, resorcinol and the like are
PI r@fé?%ly%e%%é@’a%@é%h@?@%@r%i%%? ard ifRéve
oot ability. These high-bailing point solvents are used singly or in
CSomBination of Ro 3P mofekinds" 16961 16] The-Amotht:6FtHRSENRsHES ”
added.is not Sl ecifically restricted, but when the solvent is added to the

thr%%invéggﬁt COMPANSHT (A} Tis BB TohtdiRed i &th aobredsialg 2

.2 19 15% by weight, preferably 5 to 10% by weight, tgking coating
Vlar%%e(r:t@s?%%g@fn oba%:%rgﬁﬁt. B Esop%ec?d‘ily%/v é/r%ﬁféshigﬁ%b%?lir%oﬁéﬁﬁtlnyl
Chﬁ%\égr&is added to the main agent component (A) of the high-solids

rapid-curing anticorrosive coating composition, the solvent is desirably

Com@ﬁﬁﬁgﬂéﬁ‘%@OQH%OK%%%@¥OﬁEnomers” include

(meth)acrylic acid alkyl esters (number of carbon atoms in
alkyl group: about 1 to 5}, styrene, acrylonitrile,
diethyl maleate, olefins (e.g., ethylene, propylenej,
maleic anhydride, vinylidene chloride, stearic acid,
maleic acid, maleic ester and aliphatic vinyl, which are
monomers for forming.the aforesald vinyl chloride~based
copolymers.

(01027 Of the above vinyl chloride-based copolymers,
the vinyl chloride/alkyl vinyl ether copolymer is
particularly preferable because it has excellent affinity
for a bisphenol type epoxy resin and has excellent finish
coating property and anticorrosion property.

As the vinyl chloride/alkyl vinyl ether copolymer, a
copolymer of vinyl chloride and an alkyl vinyl ether
having 1 to 10 carbon atoms, preferably 2 to 5 carbon
atoms, in its alkyl group, such as a vinyl

chloride/isobutyl vinyl ether copolymer, a vinyl
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to 20% by weight, preferably 0.1 to 15% by weight, 20 particularly
srreferably 0.1 to 10% by weight. [014.1] The silane coupling agent, which

is used as a constituent of the main agent component (A) when needed,

usually has two kinds of functional groups in the same molecule,

contributes to increase of adhesive force to an SF-1237 65 inorganic

base and to lowering of paint viscosity, and is represented by, for

example, the formula: X-Si(OR)3 (wherein X is a functional group capable
chéfamderdoimgp reactibnwiithyan erganic substanee fexamplesiafguch 5
~ groups: amino group, vinyl group, epoxy group, mercapto group, halogen
chdroupiier Apdtariorygrotphcontainingl Yimese, grosips riathissyidrocarbon

group an ether bond or the like may be present) or an alkyl group, and
empReiges hydrocarbon group (e.g., methoxy group, ethoxy group)). 10

[0112] Examples of the silane coupling agents include "KBM403"

(y-glyeioypropyRfitettioxysilahe o avaifatie froth ShircEtsueChemicatably

Co., Ltd.) and "Silane 5-510" (available from Chisso Corporation). When
haghedsiliRéd FolipRTGagemt iSesegutheisidneons cobplingeagenisd by GPC,
. desirably contained in an amount of 0.1 to 10 parts by weight, preferably
100 BEHTS pRits BY W AL SREL00TEtSBY ettt lof thepaint kerpbsribheIf)

the paint composition containing the silane coupling agent in this amount

°fintAain dderit ¥migoneht (A8 useastiffabLy about 20,000 to
50, 000, particularly preferably 22,000 to 40,000. When the

welght-average molecular weight is in this range, affinity
for an epoxy resin tends to be improved.

[0104] Examples of the vinyl chloride/isobutyl
vinyl ether copolymers as the vinyl chloride/alkyl vinyl
ether copolymers include “Laroflex LR8829”, “Laroflex
MPZS”, “Laroflex MP35” and “Laroflex MP45” (trade names,
available from BASF Corporation.).

The above vinyl chloride-based copolymers can be used
singly or in combination of two or more kinds.

[0105] Other ingredients

To the main agent compenent (A) for use in the
invention, other ingrédients than the above various
ingredients, such as pigment, solvent, silane coupling
agent, anti-sagging/anti-setting agent, plasticizer,
inorganic dehydrator (stabilizer), antifouling agent and

other film-forming ingredients, can be added when needed,
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20 coating properties such as adhesion are improved, and especially in
SFedsesdf the high-solids anticorrosive 6@oating composition, paint viscosity
is lowered to thereby improve workability. SF-1237 66 [0113] As the
anti-sagging/anti-setting agent (thixotropic agent), a thixotropic agent,
such as polyamide wax, polyethylene wax or a bentonite-based

thixotropic agent, is employed. 5 Examples of such
anti-sagging/anti-setting agents include "Disperon 4200-20" and

Wit BeronNe30-26%" availdlie fdh KisumbteEReMicaS L thheand
"ASAT-250F" (?\_/ailable from Ito Seiyu K.K.). [0114] The main agent
PrESRBonert (&Y fordise in the 10 invention can be prepared by mixing and
stirring {r&% bove 5 redients in accordance with a usual method. Curing
agerit comp?:)nentqz %Tﬁé%rﬁ?i?@ ageht cOMpoReREE) fof lis& T fe IE
. season tgp:e antiC(lrrosive coating coglporgit?n of t?be t]}g invention
),

pigment Jent® hdIFrHECEEsry,

OMprises ar alicychic dnineBased cifng agent

o1 et gomprises he goreseid coating fimmadifer(eh) (0141 The,
icyclic amine-based curing agent (bl fs contained as 4 <ofid In an

o R PR
flake. Examples of the color pigments include titanium
white, red iron oxide, yellow iron oxide and carbon black.

As the mica,. high-aspect ratic mica having an aspect
rétio of 30 to 90 is preferable from the viewpoints of
improvement of blister resistance of coating film,
reduction of creep and relaxation of internal stress, and
as such high-aspect ratioc mica, “Suzorite Mica 200 HK”
(available from Kuraray Co., Ltd., aspect ratio: 40 to 60)
or the like is employed.

| (01077

The high-aspect ratioc mica that is one kind of a
pigment ingredient is desirably used in an amount of
usually 3 to 10 parts by weight in 100 parts by weight of
the main agent component (A), and by using the mica in
this amount, the coating film properties such as
resistance to corrosion due to water and flexing

resistance are improved.



10

15

20

weight of the curing agent component (B). Especially when the

shigh-solids rapid-curing anticorrosivegoating composition contains the
alicyclic SF-1237 67 amine-based curing agent (bl), this curing agent (bl)
is contained as a solid in an amount of 5 to 100 parts by weight,
preferably 8 to 90 parts by weight, particularly preferably 10 to 50 parts by
weight, in 100 parts by 5 weight of the curing agent component (B). [0116]
Especially in the high-solids rapid-curing anticorrosive coating
compdsiticrs the comting filne fmbdifier tab)¢hakis Usedavhereneeded is
desirably contained in an amount of 0.1 to 50 parts by weight, 10

D yefsralbly 510140 pads bysveighe particltarlyd preferbbly 150 35tarts iy
weight, in 100 parts by weight of the curing agent component (B), from

PYRENAEWPDItS BT fowlerliy ofsfiscasity sthpareation oirflaxbil andout
control of a pot life. 15 The all-season type anticorrosive coating

R Fosition” @8nTrsity edurineeserit cofpdrent {BpamdiHe of 10 to
aforesaid main agent component (A) secures a pot life and can be used

73 eSpedité B sehohs anfl3dMpeEstiifesS AMBBAHA filhd formEd s hethis

anticorrosive coatin% 20 composition is excellent in anticorrosion property,
CRGeatREAng FESEERES MndatesToitoVaridi’ firfde Loalsyfifmeand §s to

gmt deteri%ated in tHe adhesion to )
75 parts by welght in 100 parts by weight of the solids in

the main agent component {A}.

[0108] The boiling point of the solvent used in the
high-sclids anticorrosive coating composition is not
specifically restricted, and publicly known solvents
having boiling points of wide range are employable.
Examples of such solvents include xylene, toluene, MIBK,
methoxypropanol, MEK, butyl acetate, nmbu£anol, iscbutanocl
and IPA.

The above solvents can be used singly or in
combination ¢f two or more kinds.

[0109] In the high-sclids rapid-curing
anticorresive coating compesition of the invention,
however, a sclvent having a boiling point of not higher
than 150°C at atmospheric pressure is not substantially
contained, and a high-boiling point organic solvent having
a boiling point of usually higher than 150°C, preferably

higher than 200°C, at atmospheric pressure is preferably



10

20

the finish coating films even if the interval before the finish coating
smoperation is long. SF-1237 68 [0117fAlicyclic amine-based curing agent
(bl) Examples of the alicyclic amine-based curing agents (b1) include
1,4-cyclohexanediamine, 4,4'- methylenebiscyclohexylamine, 4,4' 5
isopropylidenebiscyclohexylamine, norbornanediamine (NBDA),
bis(aminomethyl)cyclohexane, diaminodicyclohexylmethane,
isophoronediamine (IPDA), menthenediamine (MDA), adduct of
STHokBERTAnedidrineAgith epexy rasin (NBDX adducthand atlddotoboint is
isophorone with epoxy resin (IPD adduct). 10 Mixtures of these curing
NCagetits are alksd ehplsgatie L NerBorndhetfarmineNBDA)g 25366 °C or
2,6-bis(aminomethyl)- bicyclo[2,2,1]heptane, and isophoronediamine
be(WA}%'3- aminomethyl-3,5,5-trimethylcyclohexylamine. [0118] In the
present invention, the NBDA adduct or 15 the IPDA adduct is preferably
employed Sudt 3R doalitiRIoBtaindd By afievimgSidrbeianetifamine or
isophorongediamine to react with an epoxy resin, and can be prepared by,
6P exEmple; A7prbCAIS AESTibeTAn TapAnESe PateAP PaititOpen OCtyl
Publication No. 253556/1996. 20 As the epoxy resin, a resin obtained by
phaefl?ﬁ\;mg iS5G Such RS bishenbl- R SriispHaHd BB réattRfin

e ichloro@(drin a resin obtained by allowing a novolak resin that is an

“addition cridensatédr phehoFor'drsgr ==Y and improve workapility.

These high-boiling point sclvents are used singly or in
combination of twb or more kinds.

[0110] The amount of the solvent added is not
specifically restricted, but when the solvent is added to
the main agent component (A), it is desirably contained in
an amount usually Z to 15% by weight, preferably 5 to 10%
by weight, taking coating properties, etc. into account.

Especially when the high-beiling point sclvent is
added to the main agent component (&) of the high-solids
rapid-curing anticorrosive coating composition, the
solvent is desirably contained in an amount of usually 0.1
to 20% by weight, preferably 0.1 to 15% by weight,
particularly preferably 0.1 to 10% by weight.

[0111) The silane coupling agent, which is used as
a constituent of the main agent component (&) when needed,
usually has two kinds of functicnal groups in the same

molecule, contributes to increase of adhesive force to an
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and formaldehyde to react with epichlorohydrin, etc. are SF-1237 69 used
Srsingly or as a mixture. In particular, @3 epoxy resin having an epoxy
equivalent of 150 to 600 g/eq and having two or more epoxy groups in
one molecule is preferable. This epoxy resin is generally liquid or
semi-solid. Of 5 such epoxy resins, most preferable is bisphenol A
diglycidyl ether or bisphenol F diglycidyl ether, which is a liquid resin
obtained by allowing bisphenol A or bisphenol F to react with
1rgHigRBichyifincai fas &n BpoRy 186LIvaleREGI IS Vtb30G §fag, 18nd is
[0119] Of the above resins, the NBDA adduct is particularly preferably
* SHRBRYRH Bhcalise H9 reStARL Toakihg fifr tabidly dried. (BRamples of
the NBDA adducts include "Ancamine 2597" (available from Air Products
Cief EhBnficals, Ic S 'detive oI5 hydrogeR ecRivatiert: 66), "RAD-going
(avallable from Ohtake Meishin Chemical Co., Ltd., active hydrogen
nt’166) &id Wﬂ%ﬁ%m(ﬁgﬂﬁﬁm &ﬁ@f&fﬁéﬁsaﬁﬁlé‘lﬁ%rogen
|valent n% Exam les of the IPDA adducts include "Ancamine 2489"
Fa“?/allﬁﬁlje orfi A P toducty and 'CHEmic R THE., HAVB / hjidrogeRTC
uival tl and "AD-101" (av é able fr Ohtake-Meishin Chemical
gJv’cE’oth “act e”hﬁ%é@h é’c’fu ﬁf"é%f 11939 containing

these groups, in this hydrocarbon group an ether bond or
the like may be present) or an alkyl group, and OR is a
hydrocarben group {(e.g., methoxy group, ethoxy group)).

{01127 .Examples of the silane coupling agents
include “KBM403”.(nglycidoxypropyltrimethoxysilan@,.
available from 8hin-Etsu Chemical Co., Ltd.) and “Silanse
5-51C" (available from Chisso Corporation}.

When the silane coupling agent is used, the silane
coupling agent is.desirably contained in an amount of 0.1
te 10 parts by weight, preferably 0.5 to 5 parts by weight,
in 100 parts by weilght of the paint composition. If the
paint compesition containing the silane coupling agent in
this amount in the main agent component (A) is used, film
coating properties such as adhesion are improved, and
especially in case of the high-solids anticorrosive
coating composition, paint viscosity is lowered to thereby

improve workability.
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[0120] As the alicyclic amine-based curing agent (bl), a blend of the NBDA
sradduet and/or the IPDA adduct withgplyamidoamine or its adduct may be
employed taking the cost into account. 5 The polyamidoamine is mainly

formed by condensation of a dimer acid and polyamine and has a first
and a second reactive amino groups in a molecule. Examples of such
polyamidoamines include "Ancamide 2050" (available from Air Products
and Chemicals, Inc., active hydrogen 10 equivalent: 150) and "PA-290(A)"
(availablé from Oktakéh®etshini EheicaldCa nLtd: sadtiverhy dzogert
equivalent: 277). [0121] Other ingredients In the curing agent component
(B =8 'sbRiRhE RATPigment, e xwihictPimaybreased Frithle main agent
component (A), may be contained as other ingredients. Moreover, a
Podufiity & eteratortiRay B e e6ntamed> The drRotistiof tike salvent
added is not specifically restricted, but in order to control paint viscosity,
ChgoS6 Yehvent Eddsirably 5maniEddn an amount of usually O to 80 parts
by weight, preferably 0 to 50 parts by weight, particularly preferably 5-to
30 Pk B \GSigRE iIF 46D parts by WETgRtf Re Lufifg Ayeft aempeaent
. %I?% SF-1237 71 [0122] In case of the high-solids rapid-curing
GRS FrosReSEsEiNg Comidssttion, 3RE type-sihe G eht 0-20X

(available from Kusumcte Chemicals, Ltd.) and “ASAT-250F”
{available from Ito Seiyu K.K.).

[0114)] The main agent component (A) for use in the
invention can be prepared by mixing and stirring the above
ingfedients in accordance with a usual method.

Curing agent component (B)

The curing agent component (B) for use in the all-
seascn type anticorrosive coating composition of the
invention comprises an alicyclic amine-based curing agent

(bl}, and if necessary, further comprises the aforesaid

.coating film modifier ({(ab).

[0115] The alicyclic amine-based curing agent (bl}
is contained as a solid in an amount of 20 to 100 parts by
weight, preferably 30 to 90 parts by weight, particularly
preferably 50 to 80 parts by weight, in 100 parts by
welght of the curing agent component (B).

Especially when the high-solids rapid-curing

anticorrosive coating composition contains the alicyclic
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IS restricted to the aforesaid high-boiling point solvent. The high-boiling
Srpaintsolvent is desirably contained % an amount of 0.1 to 80 parts by
weight, preferably 1 to 50 parts by weight, particularly preferably 2 to 30
parts by weight, in 100 parts by weight of the curing agent component
(B). [0123] The curing agent accelerator is, for example, 10 tertiary
amine, and examples thereof include triethanolamine (N(C2H50H)3),
dialkylaminoethanol ([CH3(CH2)1]2NCH20H, n: repetition number),
argafylerictiamiie (54 Meszaeydib2, 2, A6étanep ahde agent (bl) is
2,4,6-tri(dimethylaminomethyl)phenol (C6H5-CH2N(CH3)2, trade 15
CORAMeNEraMifie BH 38 (ataifdblé RoH Hefkel Hakustl CHPpIE Gabe
name: Ancamine K-54L(??vailable from Air Products and Chemicals, Inc.)).
[ 25} BY BRibifg theYcutingacteldtator in 8K 4MbBRFof B35 250 barsY
rby weight based on 100 parts by 20 weight of the anticorrosive coating
P Eorfipasitien, Kurirfy rate BAT bE ifcred&ed However: i th@ahicunt ddded
is alge,fth (e are fears of lowering of adhesion tg a finish coating film
CATE owering 6 feXioifty of # Fe UMM ERM237%72 coating film, so that
the t of the_curing accelerator is as small as possible. The curing
agexgc%gnr]%don ent:(BY ?ogrluasc];e’lﬁ thé iﬁsg n ﬁblhg?gr? Bg brépdrad By mbdndd
an@¥%8¥}@ggggqggg%ing compeosition, the coating film
modifier (ab) that is used when needed is desirably
contained in an amount of 0.1 to 50 parts by weight,
preferably 5 to 40 parts by weight, particularly
preferably 15 to 35 parts by weight, in 100 parts by
weight of the curing agent component (B), from the
viewpoints of lowering of viscosity, impartation of
flexibility and control of a pot life.

The all-season type anticorrosive coating composition
comprising the curing agent component (B} and the
aforesaid main agent component (A) secures a pot life and
can be used irrespective of seasons and temperatures. A
coating film formed from this anticorrosive ccating
composition is excellent in anticorrosion property,
weathering resistance and adhesion toc various finish
coating films and is not deteriorated in the adhesion to

the finish ccating films even if the interval before the

finish coating operation is long.
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5 ingredients in accordance with a usual method. [0125] The all-season
SEdypesanticorrosive coating composiégn of the invention comprises the
main agent component (A) and the curing agent component (B), and can
be prepared by mixing and stirring them in accordance with 10 a usual
method. The all-season type anticorrosive coating composition of the
invention is desirably prepared by properly adding, to the main agent
component (A), the curing agent component (B) in an amount of 2 to 200
partsby Weight, Abigtafetdisly Sta S0 BaHs B .
preferably 8 to 40 parts by weight, based on 100 parts by weight of the
maif ERjent 88nfponeAE(A) Sothat e F8llRfe 38RE tnsriveldtite 28RiEhE
% by volume) should become 72 to 100% by volume, preferably 75 to
(bB504 BF voflfine, the BAAC 2B pRIRERETIIMe contentration) should

become 20 to 50% by volume, preferably 30 to 40% by volume, and the
me LS Ry Aferit FET (N Sctive ‘hydrogen equivalent/epoxy

. ivalent). should become 0.2 tq 2, preferably 0.5 to 0.9, particularl
£ BreTeratly D0 BP0 ISR 453 1YL 10 156] SUCh AN AIPSEoAypE (V2D

anticorrosiv%go? ir%ggrggosition of éhe in.\/enggn haf O<—;3<cel|§nt adhesion

bl?o(%lﬁ”iﬁ}c?rra%nl or' GrYanic Zme Shop primer, 18 rapidiy Cured’ figtnane,

is %%E%%’%‘%‘E%%fm%%% CRPERG? Sufficiently cured,even ahglgmperatire of
norbornanediamine with epoxy resin (NBDA adduct) and
adduct of iscphorone with epoxy resin (IFD adduct).
Mixtures of these curing agents are also emplovable.
Nérboxnanediamine (NBDA) 1s 2,b5— or Z,6-bis(aminomethyl)-
picyclo{2,2,1llheptane, and isophoronediamine (IPDA) is 3-
aminomethyl-3,5,5-trimethylcyclohexylamine.

[C118] In the present invention, the NBDA adduct or
the IPDA adduct is preferably employed. Such an adduct is

cbtained by allowing norbornanediamine or

~isophoronediamine to react with an epoxy resin, and can be

prepared by, for example, a process described in Japanese
Patent Laid-Open Publication No. 253556/199%6.

As the epoxy resin, a resin obtained by allowing
bisphenol such as bisphenol A or bisphenol F to react with
epichlofohydrin, a resin obtained by allowing a novolak
resin that is an additiocn condensate of phenol or cresol

and formaldehyde to react with epichlorohydrin, etg. are
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than OC, has a long pot life and is preferable as an epoxy resin-based
srallssgason type high-solids anticorrgsive paint. The all-season type
anticorrosive coating composition 10 of the invention can be applied to
various parts of a ship by merely using one kind of an anticorrosive paint
even if the type and the amount of the anticorrosive paint are not
changed for each part of a ship, and a coating film obtained from this
anticorrosive coating composition is 15 excellent in anticorrosion property,
us frkatiéringresistarices andradhiesion 16 vaAGUS fiidh Coating fitAg dndds in
not deteriorated in the adhesion to the finish coating films even if the
hayhtepat Befifete RAISH CoaHAG opbratioh lohg IMbfesernthifiaving
anticorrosive coating composition 20 is rapidly dried after application and
LW ReLHrdBd JuffiRfent pot /e Sothatit BaR beisedSreSpedifes b 8é&sons
_and temperatures. [0127] Low-temperature curing type high-solids
ThaRtiEBrasive BSatihg CorapbSitian SE-1287 74 Phe Toiktempetature 0%
curing type high-solids anticorrosive coating composition of the invention
sugd SpREHidalFS Hifst 10WempRFahFRF 8liriity typeHighISSHds dhticorrosive

ating.composition or a second low 5 temperature curing type high-solids
is

. C
dl%ﬁﬁ&ﬁ%y'v?EBﬁHﬁdonﬁﬁﬁﬁﬂﬁﬁﬁl I diglycidyl ether, which

a liquid resin obtained by allowiﬁg bisphenol A or
bisphencl F to react with epichlorohydrin and has an epoxy
equivalent of 150 to 300 g/eq.

(0119) Of the abcve resins, the NBDA adduct is
particularly preferably employed because the resulting
coating film is rapidly dried.

Examples of the NBDA adducts incliude “Ancaminé 2597”7
(available from Air Products and Chemicals, Inc., active
hydrcgen equivalent: 90), “NAD-1" (available from Ohtake-
Meishin Chemical Co., Ltd., active hydrogen eqguivalent:
56) and “PT-815” (available from PTI Japan, active
hydrogen ecguivalent: 90).

Examples of the IPDA adducts include "Ancamine 2489"
(available from Air Products and Chemicals, Inc., active

hydrogen eguivalent: 83} and "AD-101" (available from

- Ohtake-Meishin Chemical Co., Ltd., active hydrogen

equivalent: 96).
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First, the first low-temperature curing type high- solids anticorrosive
5 Eoating composition is described. Fikgl low-temperature curing type
high-solids 10 anticorrosive coating composition The first low-temperature
curing type high-solids anticorrosive coating composition of the invention
comprises a main agent component (A) and a curing agent component
(B) In the main agent component (A) , an epoxy 15 resin (al) is contained,
and in the curing agent component (B), an alicyclic amine-based curing
agenf (BJ$ contamed:§01E28] iy thiel firskiowv-ternperadure cliring typent
high-solids anticorrosive coating composition, further, 20 the main agent
(kcompanent éaYand/or te Boiing agentcompaiyent (B) eontaids atdeast:
one of the aforesaid additive (a2) and the aforesaid coating film modifier
wi(hb), pardd #miedessdnye ntay corsaiadhie tdtemdgscribetnpbhyaerizabie ng
(meth)acrylate monomer (a3). SF-1237 75 A more specific embodiment
thet thve fifst 10V teraperatatte- curing type high-solids anticorrosive coating
composition is a high-solids anticorrosive coating composition
charaétérigsd- b S thie mairfagenitcbingonem {Apromprises ant ion
epoxy resin (al) and any one of "at least one additive (a2) selected from _
o%hé (FduisEonsistngari(axiyardadtiveeiiubas @ first and a second

reactive aminc groups in a molecule. Examples of such
polyamidoamines include “Ancamide 20507 (available from
Rir Products and Chemicals, Inc., active hydrogen
eguivalent: 150) and “PA-230(A)” (available from Ohtake-
Meishin Chemical Co., Ltd., active hydrogen equivalent:
277y . |

[0121] Other ingredients

In the curing agent component (B), a solvent, a
plgment, etc., which may be used in the main agent
component (A}, may be contained as other ingredients.
Moreover, a curing accelerator may be also contained.

The amount of the solvent added is not specifically
restricted, but in order to control painf viscosity, the
solvent 1s desirably contained in an amount of usually 0
to 80 parts by weight, preferably 0 to 50 parts by weight,
particularly preferably 5 to 30 parts by weight, in 100

parts by'weight of the curing agent component (B).



having an epoxy group and (a2-2) a modified epoxy resin" and "at least
Srorieedating film modifier (ab) selected from 10 the group consisting of a
petroleum resin, a xylene resin, a coumarone resin, a terpene phenol
resin and a vinyl chloride-based copolymer” (that is, (a2) or (ab) ) or both
of them (i.e., (a2)+(ab)), and if necessary, further comprises a
polymerizable (meth)acarylate monomer (a3), 15 and the curing agent
component (B) comprises an alicyclic amine-based curing agent (bl).
[0120P A 4Re curinf agRREcSApoRENtBY i same Eamigageming
component as used in the aforesaid all-season 20 type anticorrosive
ot CMPGsitior s ERployRBIRS 86 Hidt destfipfisinsthefedtgesol vent
. _omitted. Main agent component (A) The main agent component (A) for

* S the Firs Iovi téhiferat iR typé highRsdiidaritibibsivel vent -

SF-1237 76 coating composition comqrises an epoxy resin (al), at least
o LTS L0 SSGCHEE T e SRLFET e of CEP L (B

. _diluent having an.epoxy group and_(a2-2) a modified epoxy resin, and a
mpﬁ?maelﬁ%glg 5 Em@th)‘agarycfla eOarr%ah er {43y Snd Gocakionafly AHter: £©
comprises at least one coating.film, modifier (ah) selected from the group
50(:0%%%&%33& ggéﬁo%ﬂﬁ%ﬁ%%@y e?n?eY r éi%?g%%% Ar6n& fesin, 827 ¢S

bfeﬂgﬁgiebeq%r§%@2%§¥%s by welght of the curing agent

compoeonent (B).

[0123] The éuring agent accelerator is, for example,
tertiary amine, and examples thereof include
triethanclamine (N(C;Hs0MH)3), dialkylamincethanol
([CH3{CHy) 1] 2NCH,OH, n: repestition number),
triethylenediamine (1,4-diazacyclo(2,2,2)octane), and
2,4,6~tri{dimethylaminomethyl)phenol (CgHs~CH,N(CH3),, trade
name: Versamine EH 30 {(available from Henkel Hakusui
Corp.), trade name: Ancamine K-54 {available from Air
Products and Chemicals, Inc.)).

[0124] By adding the curing accelerator in an
amount of 0.1 to.Z.O parts by weight based on 100 parts by
weight of the anticorrosive coating composition, curing
rate can be increased. However, if the amount added is
large, there are fears of lowering of adhesion to a finish

coating film and lowering of flexibility of the resulting
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vinyl chloride-based copolymer, preferably at least one 10 coating film
srmodier (ab) selected from the grougconsisting of a petroleum resin, a
xylene resin and a vinyl chloride-based copolymer. [0130] It is desirable
that in 100 parts by weight of the main agent component (A) in the
low-temperature 15 curing type high-solids anticorrosive coating
composition of the invention: the epoxy resin (al) is contained as a solid in
an amount of 5 to 50 parts by weight, preferably 10 to 40 parts by weight,
copariiedlafly preferably 150 Buepaits by 20 Weldhe, theréagtivacdiientator
~ (a2-1) having an epoxy group is contained in an amount of O to 20 parts
1shWelght! préferatshy 86 49-parts by weight, SF-1237 77 the modified
epoxy resin (a2-2) is contained as a solid in an amount of 0 to 50 parts by
weightSpreferdbly 6963D iy feight Bparfiedlans préferadsis o to 15
. parts by weight, 5 the coating film modifier (ab) is contained in an amount
100 26 pafts by w@igRE preferably 0ith's fars hyslvéight ehd e above
. _polymerizable (meth)acrylate monomer (a3) is contained in an amount of

10§ 1851 pérts By Wetght St Breterably?0. 335 B p &by freight,

paﬂ%g%gg} The all-seascn type anticorrosive coating
composition of the invention comprises the main agent
component (A) and the curing agent component (B), and can
be prepared by mixing and stirring them.in accordance with
a usual method,

The all-season type anticorresive coating composition
of the invention is desirably prepared by properly adding,
to the main agent component (A}, the curing agent
compeonent (B) in an amount of 2 to 200 parts by weight,
preferably 5 to 50 parts by weight, particularly
preferably 8 to 40 parts by weight, based on 100 parts by
weight of the main agent component {A) so that the volume
solid (nonvolatile content, % by volume) should become 72
to 100% by volume, preferably 75 to 85% by volume, the PVC
(pigment volume concentration) should become 20 to 50% by
volume, preferably 30 to 40% by volume, and the reaction
equivalent ratio (amine active hydrogen eguivalent/epoxy
equivalent) should become 0.2 to 2, preferably 0.5 té 0.9,

particularly preferably 0.6 to 0.8.
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preferably 0.5 to 3 parts by weight. [0131] In the low-temperature curing
gplY h]igh- solids anticorrosive coating composition of the invention,

" further, it is desirable that the additive (a2) , such as 15 the reactive
diluent (a2-1), and the coating film modifier (ab), such as a petroleum
resin, are contained in the total amount ((a2)+(ab)) of usually 1 to 20
parts by weight, preferably 3 to 15 parts by weight, particularly preferably
5 to 15 parts by weight, in 100 parts by weight 20 of the main agent
componest (A) indhe paint compeasitio nindhe present inventionyany one
of the additive (a2) and the coating film modifier (ab) is used in the above

coambDtunt dampanysedses fegmihe viewpointswf working:efficieney SF-1237
78 and preparation cost of a paint, as shown in, for example, the
adlateridescribedrT ables a2 And o [01327The lowatengierature Ousing tyse
high-solids anticorrosive coating composition using the main agent 5
rapomppnent @) containingrhe (methacnfatd menomen(ady in
combination with the curing agent component (B) exerts effects as a
sudrfiversah ptiner sirmifarirterthe aferesaitk ail seasen Yperhightsdaits:
anticorrosive coating composition, and can be used even in the winter
thegadbrfand:aD in thewsldodistrict becanse it hab paktciaddyEercelrnt
low-temperature curability (OC). As other ingredients than the
eppélymiezizablebased all-season type high-solids

anticorrosive paint.

The all~season type anticorrosive coating composition
of the invention can be applied to wvarious parts ©f a ship
by merely using one kind of an anticorrosive paint even if
the type and the amount of the anticorrosive paint are not
changed for each part of a ship, and a coating fiim
obtained from this anticorrosive coating composition is
excelleht in anticcrrosion property, weathering resistance
and adhesion to various finish coating films and is not
deteriorated in the adhesion te the finish coating films
even if.the interval before the finish coating operation
is long. Moreover, this anticerrosive coating composition
is rapidily dried after application and secures a
sufficient pot life, so that it can be used irrespective
0of seasons and temperatures.

[0127]) Low-temperature curing type high-solids

anticorrosive coating composition
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(meth)acrylate monomer (a3), the same ingredients as used in the main

- SFagert’tomponent (A) of the aforesaitiall 15 season type high-solids

anticorrosive coating composition are employable. The (meth)acrylate
monomer (a3) is described below. [0133] Polymerizable (meth)acrylate
monomer (a3) As the polymerizable (meth)acrylate monomer (a3), a 20
monofunctional or polyfunctional aliphatic (meth)acrylate monomer and/or
a mgnofunctinal or polyfunctional aromatic (meth)acrylate monomer is
employabte EETHpIRS BF 1é nfototiifctioharalphafic Sehethfacrylate
monomers include methyl (meth)acrylate, SF-1237 79 ethyl - ,
ENMERTEGTITE, (EBy RefiiRET Rt SBUFE (hefh)ady R Buty’®
meth)acrylate, 2-ethylhexyl (meth)acrylate, lauryl (meth)acrylate, stearyl
b Ate 5 Ry by ST THERT RGNS TRty Ryt Lor
SO(lrr;1L<<ejth)aa(l:{xlate, 2-hé§1roxybut | .(methc) acrglated ,4-hydrox¥butglc m%{h)

L Tin Ol 10 1ow-

acryreéte, meﬁ%%/g @Y?mg% acry%te an estﬁoxyertlhﬁ lfmetk%acry ate:
134] The polyfunctional aliphatic_(met rylate. monomer.is, for .
tengrLtur%;épginéZFgge ﬁ%gﬁ %%gy%% aﬁ%%cor ating

- IDSfVF [ele
ample, a bitunctio rifunctiona or a tetrafunctional aliphatic
Cogg%t %%(i% te monomer. Examples of the bifunctional aliphatic

eth)acrylaie monomers include ethylene glycol di(meth)acrylate,

diethylene glyegLdienethasiylate tistylens ayeal-: ng cype nigh-
solids anticorrosive coating composition is described.

First low-temperature curing type high=-solids

anticorrosive coating composition

The first low-temperature curing type high-solids
anticorrosive coating composition of the.invention
comprises a main agent component {A) and a curing agent
component (B}. In the main agent component (A}, an epoxy

resin (al) is contained, and in the curing agent component

(B}, an alicyclic amine-based curing agent (bl) is
contained.
[0128] In the first low-temperature curing type

high-solids anticorrosive coating composition, further,

the main ageﬁt component (A) and/or the curing agent
component (B} contains at least one of the aforesaid
additive {(aZ) and the aforesaild coating film modifier {ab),
and if necessary, may contain the later-described

polymerizable {(meth)acrylate monomer (a3).
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di (meth) acrylate, butylene glycol di (meth) acrylate, 15 neopentyl glycol

sditmeth)acrylate, propylene glycol diggneth)acrylate, 1,3-butanediol
di(meth)acrylate, 1,4- butanediol di(meth)acrylate and 1,6-hexanediol
di(meth)acrylate. [0135] Examples of the trifunctional aliphatic 20
(meth)acrylate monomers include trimethylolpropane tri(meth)acrylate,
trimethylolethane tri(meth)acrylate, trimethylolethanol tri(meth)acrylate
and trimethylolmethane trilmeth)acrylate. SF-1237 80 Examples of the
tetrafunetionalaliphatic {mettyacniate maorforaaes inclige pentaerythritol
tetra(meth)acrylate. [0136] On the other hand, examples of the 5

t emprafahctienalaromatic (peth)actylate masomersiinclides phenyoating
(meth)acrylate, henzyl (meth)acrylate, nhenoxyethyl (meth)acrylate,

cophrerexypropyl meth)acylate, L phenexydiethylene ghyecot meth)gcrylate
and phenoxyhydroxypropyl (meth)acrylate. 10 [0137] The polyfunctional

ccarpratic {meth)acrgates mionemelris, foe example, a bifunctional aromatic
(meth)acrylate monomer, and examples thereof include 2,2-
bis((ihethjagiyioagsienylpropanens, 2 Bis[4=(Suprises an epoxy resin
(meth)acryloxy)-2-hydroxypropoxyphenyl]propane, 2,2-bis(4 15

(A metRyaér@bxysthexydheryhplopane, 2rebisiitive (a2) selected

from the group cecnsisting of (a2-1) a reactive diluent
having an epoxy group and (aZ-2) a modified epoxy resin”
and “at least one coating film modifier {ab) sélect@d from
the group consisting of a petreoleum resin, a xylene resin,
a cocumarone resin, a terpene phencl resin and a vinyl
chloride-based copolymer” {(that is, (a2} or (ab}) or both
of them (i.e., (a2)+(ab)), and if necessary, further
comprises a polymerizable (meth)acarylate monomer {a3),
and

the curing agent compenent (B} comprises an alicyclic
amine~-based curing agent (bl).

[(0129] As the curing agent component (B), the same
curing agent compcnent as used in the aforesaid all-season
type anticorrcsive coating compositicon is employable, so

that descriptions thereci are omitted.

Main agent component (A)

The main agent component (A) for use in the first

low-temperature curing type high-sclids anticorrosive
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(meth)acryloxydiethoxyphenyl)propane, 2,2-bis(4-
cryloxytriethoxyphenyl)propane, 2,2-bis(4-
SIEE"rﬂrlrrizztt%?cryIoxytetraethoxyphenyI)pro é:me, 2,2-bis(4-
(meth)acryloxypentaethoxyphenyl)propane, 2,2-bis(4 20
(meth)acryloxypropoxyphenyl)propane, 2(4-
(meth)acryloxydiethoxyphenyl)-2(4-
(meth)acryloxydiethoxyphenyl)propane, 2(4-

cdmethlpcrdaxydiethoxyphemyd)-2ss an epoxy resin (al), at
(meth)acryloxytriethoxyphenyl)propane, 2,2-bis(4 SF-1237 81

1 dmath)acsyloxypropexyphenyl)peapanes 2,2bistd+he group consisting
(meth)acryloxyisopropoxyphenyl)propane and 2(4- (meth)

o mcrglpxydipropexypbeny)-2{4- actyloxytriethpxypherylpropane: s 138]
In the present invention, the above polYm7erizable (meth)acrylate

(apeaomersicdn beatsesringly resitrconabination of hue=er mere Kinds.
The (meth)acrylate monomer (a3) has excellent reactivity to the alicylic

{rerhimpabased: curing>agemnt{bl) a 10, sa:that adiigh-sotidsi aRticorrosier
coating composition having excellent low-temperature curability can be

copitaineds Speciiaexamplesofihe polymeanzabteifniathyactylate selected
monomers (a3) employable in the invention include "M-CURE 15 100"

f enoridfenctionab aromatic adnytate fviscasity(@5ENm 146 £Ps, equivaleate
257 to 267), "M-CURE 200"

resin, a coumarone resin, a terpene phenol resin and a

vinyl chloride-based copolymer, preferably at least one

coating film modifier (ab) selected from the group

consisting of a petroleum resin, a xylene resin and a

vinyl chloride-based copolymer.

[0130] It is desirable that in 100 parts by weight
of the main agent component (A) in the low-temperature
curing type high-solids anticorrosive coating composition
of the invention:

the epoxy resin (al) is contained as a solid in an
amount of 5 to 50 parts by welght, preferably 10 to 40
parts by weight, particularly preferably 15 to 30 parts by
weight,

the reactive diluent (a2-1} having an epoxy group is

contained in an amount of 0 to 20 parts by weight,

preferably 0 to 10 parts by weilght,
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(bifunctional aromatic acrylate, viscosity (25C): 331 cPs, equivalent: 130
SFt_% g), "M-CURE 201" (bifunctionallfliphatic acrylate, viscosity (25C): 11
cPs, equivalent: 20 95 to 105), "M-CURE 300" (trifunctional aliphatic
acrylate, viscosity (25C): 100 cPs, equivalent: 112 to 122) and "M- CURE
400" (tetrafunctional aliphatic acrylate, viscosity (25C): 180 cPs,
equivalent: 80 to 90) (all manufactured and sold by SARTOMER
COMPANY, INC.) SF-1237 82 [0139) In the low-temperature curing type

high-selids sinticouesive ceating eomposition)of the daventionedt iss
desirable that the polymerizable (meth)acrylate monomer (a3) is
soCedtained:in anamauntaf @346 4990 by Soweight wareterablyph tor 25%0hyy
weight, particularly preferably 2 to 10% by weight; based on the solids
¢ content of thesepexwresim(al) pamd iscusedrimarpambentiol § to Ge%llsy
weight, preferably 10 to 50% by weight, particularly preferably 20 to 40%
paby sveéightwbasgd-on the 10 solids content of the alicyclic amine-based
curing agent (bl). By the use of the (meth)acrylate monomer in the above
amauing inccerhbinatidn withrthe iaficyclic @ninetlsaserh tadmemet (bl the
resulting anticorrosive coating composition has excellent low-temperature
ametrabilitt. 15 [0040FThatds o sy wiheolymerizdisie afmathYadrylabe parts
monomer functions as a curing accelerator, and its acrylate group and the
by aligyclib amigeBased

the polymerizable (meth)acrylate monomer (a3} 1is
contained in an amount of 0.1 to 10 parts by weight,
preferably 0.2 to 5 parts by weight, particularly
preferakly 0.5 to 3 parts by weight.

[013%1] In the lothemperature curing type high=-
solids anticorrosive coating composition of the invention,
further, 1t is desirable that the additive {(a2), such as
the reactive diluent {(aZ2-1), and the ceoating film medifier
(ab), such as a petroleum resin, are contained in the
total amount {{aZ2)+({ab}) of usually 1 to 20 parts by
weight, preferably 3 to 15 parts by weight, particularly
preferably 5 to 15 parts by weight, in 100 parts by weight
of the main agent component (A) in the paint composition.
In the present invention, any one of the additive (a2} and
the coating £ilm modifier (ab) i1s used in the above amount

in many cases from the viewpoints cf working efficiency
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curing agent (bl) of the curing agent component (B) undergo Michael

ap 999??” reaction in the anticorrosive7§0 coating composition, as shown in
the following formula 1. The Michael reaction product is not particularly
excellent in reactivity and has reactivity nearly equal to that of the
ingredient (b1). The addition reaction itself is a curing reaction. Because
the heat value of this Michael SF-1237 83 addition reaction is small,
thermal modification of the anticorrosive coating composition does not

antpkeplase.andihe seaction progeeds eversatlowtemipsratises ¢natmple,

higher than 0C). Therefore, the anticorrosive coating 5 composition of the
Lhinveption issimpreved in theslows temperature Gurability. Such an affect i s

exerted more tTtp2ra efficiently by incorporating the acrylate monomer

(a3) (undenthe almve canditiensoanck by usinguitrinnep mibyination akitts thiel ds

alicyclic amine-based curing agent (bi). 10 [0141] Formula 1 Amine
anAcrytatesanemen Re Mgl 2-6H2C=ECH R NsH2G=Chkk @0 C=BIeRt

0O-R2 O 2 Epoxy resin OH
component (A) containing the {(meth)acrylate monomer (a3)
in combination with the curing agent component (B) exerts
effects as a universal primer similarly to the aforesaid
all-season type high-solids anticorrosive coating
compositién, and can be used even in the winter season and
in the cold district because it has particularly excellent
low-temperature curability {C°C).

As other ingredients than the polymerizable
(meth)acrylate meonomer (a3), the same ingredients as used
in the main agent component (A) of the aforesaid all-
season type high-solids anticorrosive coating composition
are employable. The (meth)acrylate moncmer (a3) is

described below.

[0133] Polymerizable (meth)jacrylate monomer (a3)

As the polymerizable (meth)acrylate moncmer (a3), a
monofunctional or polyfunctional aliphatic (meth)acrylate
monomer and/or a monofunctinal or polyfunctional aromatic
(meth)acrylate monomer 1s employable.

Examples of the moncfunctional aliphatic

(meth)acrylate monomers include methyl (meth)acrylate,
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O + CHZ CH-R3 R3 CH- i H2 R N-H2C=H C=0 O-R2 [0142] In the
SF“ﬁe%%V_F formula, R', R2 and R3 are n@t particularly restricted, and they
esent main chains and the like'in the above compounds. 15 The first
low-temperature curing type anticorrosive coating composition of the
invention comprises the main SF-1237 84 agent component (A) and the
curing agent component (B), and can be prepared by mixing and stirring
them in accordance with a usual method. [0143] The first low-temperature
et FHINGYPS ) B @RYigerresive, coating composition:of 1he inventipndsyla__ i
| add’ to the uc~Irably prepared by properly ng, main ay”ent component
(melfn) HerGHringeagent samponent (B)) inanamount of 2:40.200:parts by
weight, preferably 5 to 50 parts by weight, particularly preferably 10 to 40
(mePartissky Weight, 10 based onrdthparts by sveightofdhe piain agent
component (A) so that the volume solid (nonvolatile content, % by
(mavchyrae)y sheuld beromedi to,2A0%Lby welume; preferalsly 75-to 85% by
volume, the PVC (pigment volume concentration) should become 20 to
hy % hyrvabyhe,( preférablyr30 e 40%2by ydroxybutyl

(meth)acrylate, 4-hydroxybutyl (meth)acrylate,
methoxyethyl (meth)acrylate and ethoxyethyl (meth)acrylate.

[0134] The polyfunctional aliphatic (meth)acrylate

monomer is, for example, a bifunctional, a trifunctional

or a tetrafunctional aliphatic (meth)acrylate monomer.

Examples of the bifunctional aliphatic (meth)acrylate
monomers include ethylene glycol di{meth)acrylate,
diethylene glycol di(meth)acrylate, triethylene glycol
di(meﬁh)acrylate, butylene glycol di(meth)acrylate,
necpentyl glycol di({meth)acrylate, propylene glycol
di(meth)acrylate, 1,3-butanedicl di{meth)acrylate, 1,4-
butanediocl di{meth)acrylate and 1, 6-hexanediocl
di(meth)acrylate.

[0135] Examples of the trifunctional aliphatic
(meth)acrylate monomers include trimethylolpropane.
trifmeth)acrylate, trimethylolethane tri(meth)acrylate,
trimethylolethanol tri(meth)acrylate and

trimethylolmethane tri(meth)acrylate.
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15 volume, and the reaction equivalent ratio (amine active hydrogen
__equivalent/epoxy equivalent) should become 0.2 to 2, preferably 0.5 to
SE O?‘S%%articularly preferably 0.6 to O.§Q[0144] Particularly, the high-solids
rapid-curing 20 anticorrosive coating composition is desirably prepared by
properly adding, to the main agent component (A), the curing agent
component (B) in an amount of 2 to 200 parts by weight, preferably 5 to
150 parts by weight, particularly preferably 10 to 120 parts by weight,

basgd 51237 8b an,10Q parts by, weight afithg majpn agent component
(A) so that the volume solid (nonvolatile content, by volume) should

(mesomer(2 1o L09% by valumey, preferably. £5 4 100%: byvolume, the

PVC (pigment volume concentration) should 5 become 20 to 50% by
e VOlIMR, dreferably 20-t0 40% by volume, and the reaction equivalent ratio
(amine active hydrogen equivalent/epoxy equivalent) should become 0.2

to 2, qoreterably Q5 te 99, particularypreferaliy0.4 40 ££9.40345] Such a

first low-temperature curing type 10 high-solids anticorrosive coating
mogempesitionof the riswvention has-excellent adhesian toan irorganicuale

organic zinc shop primer, can be sufficiently cured even at a temperature
rhehpot highehthar0C dhas, a tengzpat lifecand isqreferakle asameporyhyl

resin-based low 15 temperature curing type high-solids anticorrosive
(mpaifacrylate, phenoxypropyl (meth)acrylate,
phencxydiethylene glycol (meth)acrylate and
phenoxyhydrexypropyl (methjacrylate.

[0137] The polyfunctional aromatic (meth)acrylate
monomer is, for example, a bifunctional arcmatic
(meth)acrylate monomer, and examples thereof include 2,Z-
bis ((meth)acryloxyphenyl)propane, 2,2-bis[4-{3-
(meth)acryloxy)-2-hydroxypropoxyphenyljpropane, 2,2-bis(4-
(meth)acryloxyethoxyphenyl)propane, 2,2-bis(4-
(meth)acryloxydiethoxyphenyl)propane, 2,Z2-bis (4~
{meth)acryloxytriethoxyphenyl)propane, 2,2-bis(4-
{meth)acryloxytetraethoxyphenyl)propane, 2Z,2-bis(4-
(meth)acryloxypentaetheoxyphenyl)prepane, 2,2-bis(4-
(meth)acryloxypropoxyphenyl)propane, 2(4-
(meth)acryloxydiethoxyphenyl) -2 (4-
(meth)acryloxydiethoxyphenyl)propane, 2 (4-

(meth)acryloxydiethoxyphenyl) -2 (4~

(meth)acryloxytriethoxyphenyl)propane, 2,2-bis(4-~
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Second low-temperature curing type high-solids anticorrosive coating
composition The second low-temperature curing type high-solids
SFahfiédrrosive coating composition of the invention 20 comprises a main
agent component (A) and a curing agent component (B) In the main
agent component (A) , an epoxy resin (al) is contained, and in the curing
agent component (B), a Mannich type curing agent (b2) is contained.
SF-1237 86 [0146] In the second low-temperature curing type high-solids

(mgggﬁ%ré%sé}i%%ﬁg%%%%%ﬂéﬁ@ﬁa further, the main ggenycomponent (A)

or the curi nt component (B) contains at least one of the

<m%f&l;?§%é$ %%gﬂg%@%m%%@mﬁ%%mm mogifier (ab), and
pre y furt

refera er contains the later-described polymerizable

(miPRtacylate mangmer.(@3)n[0147] ipthe second low-temperature

curing type high-solids anticorrosive coating composition, for example,

210 1he Mmain agest cameanentEYoRrprises an epoxy resin (al), the

curing agent (B) comprises a Mannich type curing agent (b2), and further,

the mgirzagent campenant(A) aagtorithe ceuring-agentcompanent (B)
comprises any one of "at least one additive (a2) selected from the group

poGonsisting:efl 15 (@2Lhaseativerdiluent having amepoxy growp anchgly
(a2-2) a modified epoxy resin” and "at least one coating film modifier (ab)
orselecteskframdbe grourcensisting mbae kinds.

The (meth)acrylate moncmer (a3} has excellent
reactivity to the alicylic amine-based curing agent (bl},
so that a high-solids anticorrosive coating composition
having excellent low-temperature curablility can he
obtained.

Specific examples of the polymerizable {meth)acrylate
monomers (a3) emplovable in the invention include “M~CURE
100" (monofunctional aromatic acrylate, viscosity (25°C) :
140 cPs, equivalent: 257 to 267), "M-CURE 200"

(bifunctional aromatic acrylate, viscosity (25°C): 331 cPs,
equivalent: 130 to 140}, “M-CURE 201" (bifunctional
aliphatic acrylate, viscosity (25°C): 11 cPs, equivalent:

95 to 105), “M-CURE 300”7 (trifunctional aliphatic acrylate,
viscosity (25°C): 100 cPs, equivalent: 112 to 122) and "M-
CURE 4007 (tetrafunctional aliphatic acrylate, viscosity
(25°CYy: 180 cPs, equivalent: 80 to $0) (all manufactured

and sold by SARTOMER COMPANY, INC.)
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petroleum resin, a xylene resin, a coumarone resin, a terpene phenol
resin and a vinyl chloride-based copolymer”, 20 namely, any one of the
SFaHaiRile (a2) and the coating film mbdifier (ab). [0148] A more specific
embodiment of the second low-temperature curing type high-solids
anticorrosive SF-1237 87 coating composition is a high-solids
anticorrosive coating composition characterized in that: the main agent
component (A) comprises an epoxy resin (al) and any one of "at least one

addiye {g2) selegled jfrar (he Gigun cansiting. ofiag- Ly wacliye
lnuen

aving an epoxy group and (a2-2) a modified epoxy resin" and "at

<o Jeast ong.coating film modifier. (ah), selegted-from.the,groupLonsistingQfn,

a petroleum resin, a xylene resin, ‘a coumarone resin, a terpene phenol

5 + resin and avinyl1Q chloride:based Gapelymes (Brefarably thergroupe

consisting of a petroleum resin, a xylene resin and a vinyl chloride- based

no$ORRlYMEeL) or both of them,.and; if necessary:n further comprises@ by
polymerizable (meth)acrylate monomer (a3), and 15 the curing agent

we £8MPONERL(R) comprises:Mangichy typeiciing agent {b2) 4@149] In
another embodiment of the low-temperature curing type high-solids

?r@@@%&S}V@CQ@i%%OmQOSJEQ@;ba coating filmmadifers@b) dsusethtent
instead of the _ ‘
of the epoxy resin (al), and 1s used in an amount of 1 to
60% by weight, preferably 10 to 50% by welght,
particularly preferably 20 to 40% by weight, based on the
solids content of the alicyclic_aminembésed curing agent
(bl). By the use of the (meth)acrYlate monomer in the
above amount in combination with the alicyclic amine-based
monomer (bl), the resulting anticerrosive coating
composition has excellent low-temperature curability.
[0140] That is to say; the polymerizable
(meth)acrylate monomer functions as a curing accelerator,
and its acrylate group and the alicyclic amine-based
curing agent (bl} of the curing agent component (B)
undergo Michael addition reaction in the anticorrcosive
coating composition, as shown in the following formula 1.
The Michael reaction product i1s not particularly excellent
in reactivity and has reactivity nearly equal to that of
the ingredient (bl). The addition reaction itself is a

curing reaction. Because the heat value of this Michael



20 additive (a2). That is to say, another embodiment of the second low-
temperature curing type high-solids anticorrosive coating composition is a
SFhighidolids anticorrosive coating cc%position characterized in that:
SF-1237 88 the main agent component (A) comprises an epoxy resin (al)
and at least one coating film modifier (ab) selected from the group
consisting of a petroleum resin, a xylene resin, a coumarone resin, a
terpene phenol resin and a 5 vinyl chloride-based copolymer (preferably
2afllegrou. consising of apetioleumyiesin,  wsnedesioanda inyhe
chloride-based copolymer), and if necessary, further comprises a
olymerizable (m ryl mer Cuyi ce, and
SR (6) omiess & VAmen 10 e curing agent b, 10120] ax

théheﬁ@g&%%” companent (M) thgisams, mainagent GeRWONERtas Used

In the aforesaid all-season type anticorrosive coating composition is .

+nEMpipyable, sa that descriptions ihereek are-emitted: d5:Guring agent
component (B) The curing agent component (B) for use in the second

5 colfustemperature uyring:typedighssolids anticesrasive soatirg cemposition
of the invention comprises a Mannich type curing agent (b2). The
+ «Maopich type Guring;ageny (b2 201s eontaines-as a solicéraramaunt of

20 to 100 parts by
efficiently by incorporating the acrylate monomer {a3)
under the above conditions and by using it in combination

with the alicyclic amine-based curing agent (bl).

10 (07417 Formula 1

Armine Acrylate monomer

H
)
R-NM, +  HC=CH ——  R—N—H,C=CH

cE;:o | =0
0—R’ 0—R’
Epoxy resin
?H
7\ 3 CH-
+  CHy—cH—R® R—CH-CH,

¥

RLN—HZC:?H

o
2
0—R

[0142] Tn the above formula, RY, R® and R® are not

particularly restricted, and they represent main chains
and the like in the above compounds.
15 The first low-temperature curing type anticorrosive

coating composition of the invention comprises the main
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weight, preferably 30 to 90 parts by weight, particularly preferably 50 to
80 parts by weight, in 100 parts by weight of the curing agent component

SE(BY $F-1237 89 [0151] A coating filfd formed from the low temperature
curing type anticorrosive coating composition comprising this curing
agent component (B) and the aforesaid main agent component (A) has
excellent 5 anticorrosion property and low-temperature curability at nr and
i t - excellent in weathering resistance and adhesion to various finish

coating films and is nat deteriorated in the adhesion {o the finish coating
=9f r%s Céqc\)/rél S the int ri)al %%(?oréqﬁe{filﬁi:sjfthgogti%a%&%pe%g%no}%% Ig%.’As
angtheL ingredisnts @%@&h%m@{'%gpaenwwi@9%% e;game

mgredlents;fs GSed inthe curing agent component (B) used for the

A ng)rt%éq,{% gll;ﬁe%ﬁog type, amgi;un-gceyllq)sde-lnticorrosive coating composition

are 15 employable. Next, the Mannich type curing agent (b2) is

desqripeds [0152] Mannigh.type, cufing.agent (2). A5 the Mannich.fype

curing agent (b2) for use in the invention, a Mannich type curing agent

antofed Dy the 20-Mapnich @sﬁdgs@@ﬂe%aor&en@@goa heactionsef a s

phenol such as an unsaturated substituent-containing phenol, an
g=aldehyde and ap.amigecompound. of anddugt ofthis he main agent
component (A), the curing agent component (B} in an amount
of 2 to 200 parts by weight, preferably 5 to 50 parts by
welght, particularly preferably 10 to 40 parts by weight,
based on 100 parts by weight of the main agent component
(A) so that the wvolume sclid (nonvolatile content, % by
volume} should become 72 to 100% by volume, preferably 75
to 85% by volume, the PVC (pigment volume concentration)
should become 20 to 50% by volume, preferably 30 to 40% by
volume, and the reaction equivalent ratic (amine active
hydrogen equivalent/epoxy eguivalent) should become 0.2 to
2, preferably 0.5 to 0.9, particularly preferably 0.6 to
0.8.

[0144] Particularly, the high-sclids rapidfcuring
anticorrosive coating composition 1s desirably prepared by
properly adding, to the main agent compenent (A)], the
curing agent component (B) in an amount of 2 to 200 parts
by weight, preferably 5 to 150 parts by weight,

particularly preferably 10 to 120 parts by weight, based
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Mannich type curing agent with an epoxy resin is employable. SF-1237
90 [0153] The unsaturated substituent-containing phenol is, for example,
SEatgRenol wherein at least one mon%%ydroxyphenyl group is contained in
one molecule and a part of hydrogen atoms, i.e., 1 to 5 hydrogen atoms,
in 5 the phenyl group are replaced with unsaturated hydrocarbon groups,
Examples of the unsaturated hydrocarbon groups include an alkylene
group of about 1 to 20 carbon atoms and a phenyl group containing the

on Aliylens, groun, JO[diadl Exameles ofdbg ugsalualedaubalivents) <o

containhing phenols include cardanol, isopropenyl phenol, diisopropenyl

th&@eQQEngﬂD%QhEQ@i§O Sﬂ@QPQ@QQE‘3@%%@%@?W%ﬂﬁ@obolume)
monostyrenated phenol (C6H5-CH=CH-C6H4- OH) and distyrenated

shPREROLUCHHD-GH=CH)2:668H3:0H), 1QkLS thesersargdanol ispreferablys

employed. [0155] The cardanol is a cashew nut oil and contains a

py COMNanent represented by thefollowing-fernuackran-amosnt okern 1q
example, about 75 to 80%. m-C15H27-Ph 20 wherein Ph is phenyl group,

peOdRe3 carben-carhondouble ubendsaremresentin thie side ohainsand@Elume,

mean value thereof is about 1.8. The cardanol is commercially available
anfromEardelte ion equivalent ratio {(amine active hydrogen
equivalent/epoxy equivalent) should become 0.2 to 2,
preferably 0.5 to 0.9, particularly preferably 0.7 to 0.9.

10145] Such a first low-temperature curing type

nigh-solids anticorrosive coating composition of the
invention has excellent adhesion to an inorganic or
organic zinc shop primer, can be sufficiently cured even
at a temperature of not higher than 0°C, has a long pot
life and is preferable as an epoxy resin-based low-

temperature curing type high-solids anticorrosive paint.

Second low-temperature curing type high-solids

anticorrosive coating composition

The second.low~temperature curing type high—solids
anticorrosive coating composition of the invention
comprises a main agent component (A) and a curing agent
component (B). In the main agent component (A), an epoxy
resin {al) is contained, and in the curing agent component

(B), a Mannich type curing agent (b2} is contained.
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Corporation (agent in Japan: Shinsei Shokai K.K.) under SF-1237 91 the
trade name of, for example, "Cardoljte NC-700" or "Cardolite NC-4708".
SF_[&J%%(%’l The aldehyde is desirably an aldehyde of 1 to 10 carbon atoms,
preferably 1 to 5 carbon atoms. 5 Examples of such aldehydes include
formaldehyde, acetaldehyde, paraformaldehyde, crotonaldehyde,
furfurylaldehyde, succinaldehyde, acetone and propionaldehyde. Of
these, formaldehyde, acetaldehyde or the like is preferably employed. 10

[0157]; The amine gompound sBay; be any-afaliphatie, ralicyelie raromatie
and hetrocyclic amine compounds. Examples of the aliphatic amine

hiSRMPOUNds include alkylenepslyaninengolyatikylenepotyamine andeother
aliphatic polyamines. More specifically, there can be used 15

thalkdanepolyaminedepresented: by the:following:formuta:n H2MRALNHZ

~ wherein R' is a divalent hydrocarbon group of 1 to 12 main chain carbon

coemsnwhichmayhave ese:or plurak hydrecarbion igeouy sideschidhs of 1
to 10 carbon atoms. 20 Examples of such alkylenepolyamines include

addiethylenadiamine;ethylenediamines 152-dimibogropabe, modifier (ab),
1,3-diaminopropane, 1,4-diaminobutane, 1,5-diaminopentane,

and,Grdiafrinehéxane; At diaminopeptane; 18-diahsinogstane 1 bed
1,9-diaminononane and 1,10-diaminodecane.

polymerizable (meth)acrylate monomer (a3).

[C147] In the second low-temperature curing type
high-solids anticorrosive coating compositicn, for example,
the main agent component {A) comprises an epoxy resin (al),
the curing agent (B) comprises a Mannich type curing agent
(p2), and further, the main agent component (A) and/or the
curing agent component (B) comprises any one of “at least
one additive (a2) selected from the group consisting of
(a2-1) a reactive diluent having an epoxy group and {a2~2)

a modified epoxy resin” and “at least one coating Zilm
modifier (ab) selected from the group consisting of a
petroleum resin, a xylene resin, a coumarcne resin, a
terpene phenol resin and a vinyl chloride~based copolymer”,
namely, any one of the additive (aZ) and the coating film
modifier (ab).

[0148] A more specific embodiment of the second

low-temperature curing type high-solids anticorrosive
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SF-1237 92 [0158] The polyalkylenepolyamine is represented by, for
example, the following formula: H2N- (CmH2mNH) nH wherein m is an
SFTﬂtéé rof 1to 10, and nis an intege8r7of 5 2 to 10, preferably 2 to 6.
Examples of such polyalkylenepolyamines include diethylenetriamine,
dipropylenetriamine, triethylenetetramine, tripropylenetetramine,
tetraethylenepentamine, tetrapropylenepentamine, 10
pentaethylenehexamine, nonaethylenedecamine and

co imgthylhexamethylenediamine,; [01.59] Examples ofother aliphatic,a < i ng

polyamines include such compounds as described in the 24th column of

corlBRanese Patent Rublication.No; 4848Q/1974, such as 15

tetra(aminomethyl)methane, tetrakis(2- aminoethylaminomethyl)methane,

1,3-pis{2% aminggthylaming)-proprane Ajethylepe: ses an epoxy resin
bis(trimethylene)hexamine, bis(3-aminoethyl)amine and

(2 Dishexamsathylenetrigmine (H2NEEH2)MNH (CGHR)ANHR, neb). 20 [AL603d
Examples of the alicyclic amines include 1,4-cyclohexanediamine,

frdié'taethylengbiseyslohexylaming; (a2-1) a reactive diluent
4,4'-isopropylidenebiscyclohexylamine, norbornanediamine,
h a bistaminonagthyl)cyclehexaned diesatinadicyclabexyimethaneyxy resin”
isophoronediamine and menthenediamine (MDA). SF-1237 93
and “at least one coating film modifier (ab) selected from
the group consisting of a petroleum resin, a xXylene resin,
a coumarone resin, a terpene phenol resin and a vinyl
chloride-based copolymer {(preferably the group consisting
of a petroleum resin, a xylene resin and a vinyl chloride~-
based copolymer)” or both of them, and if necessary,
further comprises a polymerizable (meth)acrylate monomer
{a3), and

the curing agent component (B) comprises a Mannich
type curing agent (bZ).

[0149] In another embodiment of the low-temperature
curing typse higﬁ—solids anticorrosive ccating composition;
a coating film modifier (ab) is used instead of the
additive (aZ).

That is to say, another embodiment of the second low-
temperature curing type high-solids anticorrosive coating
composition is a high=-sclids anticorrosive coating

compositicen characterized in that:
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[0'_61] Examples of the aromatic amines include bis(aminoalkyl)benzene,
glzg?minoatkyl)naphthalene, aromatjc polyamine compounds having two
ST ore primary amino groups bonded to benzene rings, and other
aromatic 5 polyamines. More specific examples of the aromatic amines
include bis(cyanoethyl)diethylenetriamine, o-xylylenediamine, m-
xylylenediamine (MXDA), p-xylylenediamine, phenylenediamine,
naphthylenediamine, 10 diaminodiphenylmethane,
diaminodietyphenyimethane 2 2: bis(4-aminppheny)piepaie sy resin
4,4'-diaminodiphenyl ether, 4,4'-diaminobenzophenone,
(a14.4sdiaminodiphenyl sthere 44 'tdigminodiphenylsulione(ab) selected
2,2'-dimethyl-4,4' diaminodiphenylmethane, 2,4'-diaminobiphenyl, 2,3'- 15
£ r Simethy 44 Flaminobiphenyl $3-dimethexy-d14t diagdngbiphenylene
bis(aminomethyl)naphthalene and bis(aminoethyl)naphthalene. [0162]
red¥amplesafithe betereeyelie amines include d-methylpiperaziaed a
(CH3-N(CH2CH2)2NH), morpholine 20 (HN(CH2CH2)20),
virly4-his(8canminoprepybpipesazinenqipenarintel, dkdigzadyeloheptane,
1-(2'- aminoethylpiperazine), 1-[2'-(2"- aminoethylamino)ethyl]piperazine,
corlslktazacyclogicosame land:]l Absdinzabicysloectacosane: SFA237 94
[0163] Also employable as the amine compounds in
vinyl chloride-based copolymer), and if necessary, further

compriseé a pelymerizable (meth)acrylate moncmer {(a3), and
the curing agent component (B) comprises a Mannich
type curing agent (b2}.

(015073 As the main agent component (A), the same
main agent component as used in the aforesaid all-season
type anticorrosive coating composition is employable, so
that descriptions thereof are omitted.

Curing agent component {(B)

The curing agent component (B) for usé in the second
low-tenmperature curing type high-solids anticorrosive
coating composition of the invention comprises a Mannich
ﬁype curing agent {b2). The Mannich type curing agent (b2)
is contained as a solid in an amount of 20 te 100 parts by
weight, preferably 30 to 90 parts by weight, particularly

preferably 50 to 80 parts by weight, in 100 parts by

weight of the curing agent component (B).



the invention are aromatic amines (amine compounds) described from
the 43rd line on the 24th column in page 12 to the 25th line on the 28th
SE-ddldrhn n page 14 of Japanese 5 Patent Publication No. 48480/1974.
Moreover, diethylaminopropylamine, polyether diamine, etc. are also
employable. In the present invention, the above amine compounds can
be used singly or in combination of two or more kinds. 10 [0164] Of the
above amine compounds, preferable are alkylenepolyamines and

polyalkylenepolyamines bglonging;to-the.aliphatic.amine compounds, and
more preferable are ethylenediamine, diethylenetriamine,

teﬁggs@met&%@% andetragthylenepentapming 515 Im the-Mapsich: s on

ehydration condensation reaction, the unsaturated

corSiibstituent-cantaining phenak dhe aldshyde -and the amine eerspound

have only to be used in equivalent moles theoretically, but usually, based

af 1m0l ofthe, unsaturated-substituentcpniairing phenokthe aldehyde

is 20 used in an amount of 0.5 to 2.5 mot and the amine compound is
an tUSEER @RiIA0BRLYF: B Jo 2kl mMobvwant:they haveonly:todiei held for t

about 3 to 12 hours under heating at a temperature of about 50 to 180C.
0 °(SF-4237195s [Qk65] Qfthe Mannieh fypercuringuageris obtained:bystance

subjecting unsaturated substituent-containing phenols, aldehydes and
andnifecompounssie Manrich condénsatiohing £ilms and is not
deteriorated in the adhesion to the finish ceoating films
even if the interval before the finish coating operation
is long.

As other ingredients than the Mannich type curing

' agent (b2), the same ingredients as used in the curing
agent component (B) used for the aforesaid all-season type
high-solids anticorrosive coating composition are
employable. Next, the Mannich type curing agent (b2) is

described.

[0152] Mannich type curing agent (b2)

As the Mannich type curing agent (b2Z) for use in the
invention, a Mannich type curing agent.formed by the
Mannich (dehydration) condensation reaction of a phenol
such as an unsaturated substituent-containing phencl, an
aldehyde and an amine compound, or an adduct of this
Mannich type curing agent with an epcxy resin is

emplceyable.



16

15

20

reaction as above, 5 preferable are Mannich type curing agents formed by
Mannich condensation reaction of ttg above unsaturated
SF“éEItgg’tFtuent-containing phenols, the e%ove aldehydes and the above
polyaminoalkylbenzene or alicyclic polyamine, more preferable are
Mannich type curing agents formed 10 by Mannich condensation reaction
of the unsaturated substituent-containing phenols, the aldehydes and at
least one amine compound selected from the group consisting of
xylengdliagmine, ispharopediaming; saragrpanediagine.containing
diaminodicyclohexylmethane and bis (aminomethyl) cyclohexane, 15 and
prladiculasly preferablegredMannishdype cutirg agents formeskby Mannich
condensation reaction of the unsaturated substituent-containing phenols,

mofsmpddenysen and at deastoneaninecompeund selgeted iem the group 2

20 consisting of metaxylenediamine, isphoronediamine,
paherhornanediaming, iaminodicyslohexyleethang @ndlgen atoms, in

bis(aminomethyl)cyclohexane. [0166] In the Mannich condensation
theeastion of, for cexample, dietyderetriamine (PETA)farmaaldehyde aadbon

SF-1237 96 cardanol, the resulting Mannich type curing agent
grPhenolkamine) is presumed to have the following structure. [0167] OH

Examples of the unsaturated hydrocarbon groups
include an alkylene group of about 1 to 20 carbon atoms
and a phenyl group containing the alkylene group.

[0154) Examples of the unsaturated substituent-
containing phencols include cardanol, isopropenyl phenol,
diisopropenyl phencl, butenyl phenol, isobutenyl phenol,
cyclohexenyl phenol, monostyrenated phenol (CgHs—CH=CH~CgHym
OH) and distyrenated phenol ((CgHs-CH=CH},~CzH3;-0OH). Of
these, cardanol is preferably employed.

[0155] The cardanol is a cashew nut oil and
contains a component represented by the following formula
in an amount of,.for example, about 75 to 80%.

m—-Ci5Hs9~Ph
wherein Ph is phenyl group, 0 to 3 carbon-carbon double
bonds ars present in the side chain, and a mean value
thereof is about 1.8.

The cardanol 1is commercially available from Cardoliite

Corporation (agent in Japan: Shinseil Shokai K.K.} under
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H2NNH2 + HCHO + "I4 ,.. 6r, 7 r...u H20 H OH HZN~/N ~\N / C7 14\'/ (
«p.3HK-p [0168] The Mannich type cusing agent (b2) for use in the invention
may be formed by Mannich (dehydration) condensation reaction of a
phenol which may have a saturated substituent, an aldehyde and an

amine compound. Such a Mannich type curing agent can be prepared in
10 accordance with a process described in Japanese Patent Publication
No. 48679/1974, and is obtained in the same manner as in the

t hpréepardtionafthe Sforésaid Mampidle typs coding dgentitisingiheor
unsaturated substituent-containing phenol, except that a phenol which

“Camaphave alSatdrdi@d 15 subsitutent, an aldehyde and an amine
compound are used. [0169] The phenol which may have a saturated
susbfitiei may Bamarohydredr pdIVIFEHE 2ard iy Bel HRensifucdtdart
or polynuclear. Examples of such phenols SF-1237 97 include

£ o ndéhotiiemaReRgoledHerold Sich d<perftt Ry dfi€ tiGonuclear

phenols, such as resorcinol and hydroquinone; dihydric polynuclear
phehBRIBHER &1, 5VahyarekyRAPERaleiet 2R diHyd Gpifiatene

and 2,6 5 dihydroxynaphthalene; alkylphenol (number of carbon atoms
acetaldehyde, pafaformaldehydé, crotonaldehyde,

furfurylaldehyde, succinaldehyde, acetone and
propionaldehyde. Of these, formaldehyde, acetaldehyde or
the like is preferably employed.
(01571 The amine compound may be any of aliphatic,
alicyclic, aromatic and hetrocyclic amine compounds.
Examples of the aliphatic amine compounds include

alkylenepolyamine, polyalkylenepolyaminé and other

‘aliphatic polyamines. More specifically, there can be used

alkylenepolyamine répresented by the following formula:

HoN~R*-NH;
wherein R is a divalent hydrocarbon group of 1 to 12 main
chain carbon atoms, which may have one or plural
hydrocarbon group side chains of 1 to 10 carbon atoms.

Examples of such alkylenépolyamines include
methylenediamine, ethylenediamine, 1,2-diaminopropane,
i,3~diaminopropane, 1,4-diaminobutane, 1,5-diaminopentane,
1, 6-diaminohexane, 1,7-diaminoheptane, 1,8-diaminoocctane,

1, 9~-diaminoncnane and 1,10-diaminodecane.
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Ik lingroup:..1t0 10,r___ 5) Preferably 1 to , halogenated ~ .. y~
phenol alkoxyphenol (number of c%)on atoms in alkoxy group: 1 to 10,
ﬂr%fﬂerably 1 to 5), bisphenol A (2,2-d1(p- hydroxypheni)propane) and
bisphenol F (di(p 10 hydroxyphenyl)methane). [0170] Specific examples of
the alkylphenols include monohydric phenols, such as methylphenol (o-,
m-, or p-cresol), ethylphenol, butylphenol, tertiary butylphenol,
octylphenol, nonylphenol, dodecylphenol and 15 dinonylphenol. Specific

examples ﬁf the haleg eqygm@ﬁwtmm@omdaémggfmmby,

as chlorophenol. [0171] Of these, monohydric mononuclear phenols are

foPreferables20 Examples efthesaldekydesinclude the same aldehydes as
those used for preparing the aforesaid Mannich type curing agent using

the wipsaturatedisubstituent-containing phenol. Of these, preferable are
the same aldehydes as those preferably used for preparing the Mannich
whdyRe Shnl237 98 currg agentsfusing the Onsatdrated s an integer of
substituent-containing phenol, such as formaldehyde and acetaldehyde.
2 10172) Exarales abthe amine éampounds include the same amine
compounds as those used for preparing the 5 Mannich type curing agent
usingkthesunsaturatedich polyalkylenepolyamines include
diethylenetriamine, dipropylenetriamine,
triethylenetetramine, tripropylenetetramine,
tetraethylenepentamine, tetrapropylenepentamine,
pentaethylenehexamine, nonaethylenedecamine and
trimethylhexamethylenediamine.

{0159] Examples of other aliphatic polyamines
include such compounds as described in the 24th column of
Japanese Pateéent Publication No. 48480/1974, such as
tetra(aminomethyl)methane, tetrakis(2-
amincethylaminomethyl)methane, 1,3~bis(2'-
aminoethylamino)propane, triethylene-
bis{trimethylene)hexamine, bis(3-aminoethyl)amine and
bishexamethylenetriamine (HyN (CHz) NH(CHz),NHz, n=6).

[0160] Examples of the alicyclic amines include
1,4-cyclohexanediamine, 4,4" ~-methylenebiscyclchexylamine,
4,4" ~isopropylidenebiscyclohexylamine, norbornanediamine,

bis{aminomethyl)cyclohexane, diaminedicyclohexylmethane,

isophoronediamine and menthenediamine (MDA).
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SubStitiieiit-CGnta ni ng p Of these, the aforesaid i.h.....eno.,... _, alicyclic

SF—%’PE”P compounds and aromatic agne compounds are preferable.
- Specifically, isophoronediamine, norbornanediamine,

bis(aminomethyl)cyclohexane, 10 diaminodicyclhexylmethane and
aminoethylpiperazine as the alicyclic amine compounds are preferable;
and o-, m- and p-xylylenediamines as the arylalkylamines and
metaphenylenediamine and diaminodiphenylmethane as the aromatic
aminesadre preferabier 160473k Tke above aminendémpounds drelased
singly or in combination of two or more kinds. Of the Mannich type curing
i sagents obidiged bynsubjecting pHenols wehidly maydrdversatarated
substituent, aldehydes and amine compounds to Mannich condensation
a rc@th keaction agabiove, preferabild aré ManricH-Wpeuring 2®) ents- formed
by Mannich condensation reaction of the above phenols which may have
amisaturatet sabstitnent] theabeve alehyded and 2Mke aboge aromatic
polyaminoalkylbenzene or alicyclic polyamine”, SF-1237 99 more
pelpraferable.are Mannich type curing agents formed by Mannich
condensation reaction of the phenols which may have saturated
subdtinensahe iddenyieaind at ddast 6né BATIFE £6mPBLARE Seldtfedide
from the group consisting of 5 xylylenediamine, isphoronediamine, ‘
biforbeiapbliamipesthylenetriamine, o-xy ylenedliamine, m-
xylylenediamine (MXDA), p-xylylenediamine,
phenylienediamine, naphthylenediamine,
diaminodiphenylmethane, diaminodiethylphenylmethane, Z,2-
bis (4-aminophenyl)propane, 4,4’ ~diamincodiphenyl ether,
4,4’—diaminobenzophenoné, 4,4’ ~diaminodiphenyl sther,
4,47 -diaminodiphenylsulfone, 2,2’ -dimethyl-4,4’ -
diaminodiphenylmethane, 2,47 -diaminobiphenyl, 2,3'-
dimethyl-4, 4’ -diamincbiphenyl, 3,3'-dimethoxy-4,4'-
diaminocbiphenyl, bis(aminomethyl)naphthalene and
bis{aminoethyl)naphthalene.
(01621 Examplies of the heterocyclic amines incliude
N-methylpiperazine (CH3;~N{CH,CH;) NH}, morpholine
(HN {CH,CH,)»0), 1,4-bis(8-amincpreopyl)piperazine,
piperazine-1,4-diazacycloheptane, 1-(2'-
amincethylpiperazine}, 1-[2'-(2"-

aminoethylamino)ethyllpiperazine, 1,ll-diazacycloeicosane

and 1,15-diazabicycloocctacosane.
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diami.*.odicyc'ohexJimethane and bis(aminomethyl)cyclohexane", and
particularly preferable are Mannich type curing agents formed by Mannich
nsation reaction of phenol, 1%4formaldehyde and "at least one
amine compound selected from the group consisting of
m-xylylenediamine, isphoronediamine, norbornanediamine,
diaminodicyclohexylmethane and bis(aminomethyl)cyclohexane". 15
[0174] The Mannich type curing agent (MXDA Mannich modified amine)
obtai p?%‘?}y Manﬂf@&%‘ﬂg@g%‘?{l@%meh@f forexampl@pounds in

m-xylylenédiamine (MXDA), formaldehyde and phenol is presumed to

tbMﬁ&@%m‘w%éﬂag@@tL@?ﬁ%eézaéﬁ@9e0&®3u+ﬂagHo + 1:
CNH2 CH2,NH2 OH H2 H2 - H20\ C'~ NzC r~r H CH2 NH2 [0176] The

de Mannich type-guring.agentds prepared séhe 24th column in page 12

SE—

to the 25th line on the 28th column n page 14 ¢f Japanese
pPatent Publication No. 48480/1974.

Moreover, diethylamincpropylamine, polyether diamine,
etc. are also employable.

In the present invention, the above amine compounds
can be used singly or in combination of two or more kinds.

E0164]. O0f the above amine compounds, preferable are
alkylenepolyamines and polvalkylenepolyamines belonging to
the aliphatic amine compounds, and more preferable are
ethylenediamine, diethylenetriamine, triethylenetetramine
and tetraethylenepentamine.

In the Mannich dehydration condensation reactlion, the
unsarurated substituent-containing phenol, the aldehyde
and the amine compound have only to be used in equivalent
moles theoretically, but usually, based on 1 mol of the
unsatﬁrated substituenfncontaining phenol, the aldehyde is
used in an amount of 0.5 to 2.5 mol and the amine compound
is used in an amount of 0.5 te 2.5 mol, and they have only
to be held for about 3 to 1Z hours under heating at a

temperature of about 50 to 180°C.
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as to have NV of usually 50 to 100%, and the viscosity, as measured by
SF“ﬁa%g7type viscometer in the prepar r%on 5 process, is desired to be in the
e of 100 to 100,000 cPs (preferably 500 to 10,000 cPs) because
handling property and coating property are excellent. In the present
invention, an adduct of the above- mentioned Mannich type curing agent
with an epoxy resin is 10 also preferably used as the Mannich type curing
agent (b2). The adduct is obtained by allowing the Mannich type curing

agent 1@ react witlt anrepoxy rresithinmaceerdancenwitta geusisal shethbde d
[0177] As the epoxy resin, a resin obtained by 15 allowing a bisphenol
by Sueh-as-hisphenelsh or bisphdolstes réactanith epichiorolydrin meresive ,
obtained by allowing a novolak resin obtained by addition condensation
aldeactipn SE-i23h10t efphenchoscresolMamd:fornaldehyeets réast with
epichlorohydrin, etc. are used singly or as a mixture. Examples of such
reMannigh dype:burirg agents (b2) include "Cardolite NX4918" (available
from Cardolite 5 Corporation, Phenolkamine adduct), "MAD204(A)"
(availabie fedrmeOhtakeMeishintChefpical €6119d 2JAXDA Mardaied by
modified amine) , "M-37TB60" (available from Mitsubishi Gas Chemical
MarGompanyden MXDAMassich hiodifidd Affne2ai6e "IPTR Maidd
. Curing Agent" (available from Mitsui 10 Chemicals, Inc.).
substituent-containing phenols, the above aldehydes and
the above polyaminoalkylbenzene or alicyclic polyamine,
more preferaple are Mannich type curing agents formed
by Mannich condensation reaction of the unsaturated
substituent-containing phenols, the aldehydes and at least
one amine compound selected from the group consisting of
xylenediamine, isphoronediamine, nerbornanediamine,
diaminodicyclohexylmethane and bis (aminomethyl)cyclohexane,
and
particularly preferable are Mannich type curing
agents formed by Mannich condensation reaction cof the
unsaturated substituent-containing phenols, formaldehyde
and at least one amine compound selected from the group
consisting of metaxylenediamine, isphoronediamine, .
norbornanediamine, diaminodicyclohexylmethane and
bis (aminomethyl)cyclohexane.

[0lee] In the Mannich condensation reaction of, for

example, diefhylenetriamine (DETA), formaldehyde and
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[0178] In the curing agent component (B), the Mannich type curing agent
gl (E may be blended with polyamidéaéamine or its adduct taking the cost
to account. The polyamidoamine is mainly formed by condensation 15
of a dimer acid with polyamine and has a first and a second reactive
amino groups in a molecule. Examples of such polyamidoamines include
"Ancamide 2050" (available from Air Products and Chemicals, Inc., active
hydrogen equivalent: 150) and "PA-290(A)" (available from Ohtake 20
caMeishin Chemicat £1,416.q agtive hydrogepeequivalant: 270 [0179] The
second low-temperature curing type anticorrosive coating composition of
( pEhe, Nvention Gomprisesdbemeain sgenteemporentdA) and the sutingture.
SF-1237 102 agent component (B), and can be prepared by mixing and
stirrimgL $1em in accordance with a usual method. The second
low-temperature curing type anticorrosive coating composition of the
invention is desirably prepared 5 by properlyGididing, to the main agent
compone,qt (A), the curing agent component (B) in an amount of 2 to 200
b ig referably 5 to 50 parts by ght, particularly preferably
szi 0 to 40 parts by wilidnt, Badéd8h 100 pa elght of the main agent

component (A) so 10 that the volume solid (r M‘" M-

volume) should become 72 to 100% by volume, preferably 75 to 85%

- H,O OH
—— HQN//\\//N\\//N\N
H
C7ﬁﬁi§:’/ﬁ\\*¢’9\‘03H7

[0168] The Mannich type curing agent (b2) for use
in the invention may be formed by Mannich (dehydration)
condensation reaction of a phencl which may have a
saturated substituent, an aldehyde and an amine compound.

Such a Mannich type curing agent can be prepared in
accordance with a process described in Japanese Patent
Publication No. 48679/1974, and is obtained in the same
manner as in the preparation of the aforesaid Mannich type
curing agent using the unsaturated substituent-containing
phenol, except that a phenol which may have a saturated
subsitutent, an aldehyde and an amine compound are used.

[0169] The phenol which may have a saturated
susbtituent may be monohydric or polyvhydric, and may be

mononuclear or polynuclear. Examples of such phenols
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by volume, the PVC (pigment volume concentration) should become 20
to 50% by volume, preferably 30 to 40% by volume, and the reaction
SFahtitvalent ratio (amine active hydro% n 15 equivalent/epoxy equivalent)

should become 0.2 to 2, preferably 0.5 to 0.9, particularly preferably 0.6
to 0.8. [0180) Particularly, the second low-temperature curing type
high-solids rapid-curing anticorrosive coating composition is desirably
prepared by properly adding, to 20 the main agent component (A), the

t t 20 t ight; .
Tutie Catiite ool o o
dlﬂ? IS Dy wel E;h@@ sgp 1QQ, pauts by weightof the main .agent,, 4

mponent Sso that th volume solid (nonvolatile SF-12377103 content,

hyg{@g’%wﬂ?ﬁ%@ .should hecome 42,10,16096 by, walume pre@é@blxg 50

100% by volume, thé PVC (pigment volume concentration) should

1 Regeme 20.10-20% by wolumey M@f%%%%&f}% byolumggand the

reaction 5 equivalent ratio (amine active hydrogen equwalent/epoxy -

dieguivalent-shauld besame:0.11,10,2 Lreferably0-8 10 H:9,cpattisHlatyoms
preferably 0.7 to 0.9. [0181) Such a second low- temperature curlng type

ph@@HKMEEWH@ﬁ¥&h§%@11ﬂhumber of carbon atoms in alkoxy
group: 1 to 10, preferably 1 to 5}, bisphencl A (2,2-di{p-
hydroxyphenl)propane}! and bisphencl F (di{p-
hydroxyphenylimethane) .

{OlfO] Specific examples of the alkylphenols
include monchydric phenols, such as methylphenol (o-, m-,
or p-cresocl), ethylphenol, butylphenol, tertiary
butylphenel, octylphencl, nonyl?henol, dodecylphenol and
dinonylphenol.

Specific examples of the halogenated phenols include

monchydric phenols, such as chlorophenol.

[0171] 0f these, monohydric mononuclear phencls are

preferable.

Examples of the aldehydes include the same aldehydes
as those used for preparing the aforesaid Mannich type
curing agent using the unsaturated substituent-containing
phencl. Of these, preferable are the same aldehydes as

those preferably used for preparing the Mannich type
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a temperature of not higher than 0C, has a long pot life and is preferable
as an epoxy resin-based low-temperature curing type high-solids

SE-ahtigarrosive paint. 15 The all-seas88 type high-solids anticorrosive
coating composition and the low-temperature curing type high- solids
anticorrosive coating composition of the invention described hereinbefore
exhibit excellent anticorrosion performance and resistance to temperature
difference 20 (definition: resistance to phenomenon of lowering of

N T R et e o P

OF finish coa ing of inner and outer SUrfaces o
land, metal tanks, concrete .underground drai tanks, and land,

PhGRGargrSU o‘?%Fﬁﬂ? iSﬁ?‘é’ﬁLgm%ﬁf% %Epegi'?ﬁgefg,%ﬁ[ gér_l be more
pfefgﬁaﬂé sed foy, gopting syacgs.obyarious.ases ollins, Je0g <ne

materials‘(e.g., rope, fishing net, float, buoy), underwater structures (e.g.,

sadvaterfeed o di%%%%g .?5 gRening of steam pewer or atomic powerplant)

and polluted s fusion preventive films in various marine

MaSHgigﬁgfégg&f Day gﬁ%%g@maﬁ@%umét@oﬁrgé@%ﬂities, canals

and nnels. [0182] mperature curing type high-solids 10
sufatcarrasive coating composition of the ipventionds preferable.asa g

heavy anticorrosive paint of fow- temperature curing type employable in
a1 theloyslemperalireonpounds and aromatic amine compounds are

preferable. Specifically, isophoronediamine,
norbernanediamine, bis(aminomethyl)cyclohexane,
diaminodicyclhexylmethane and aminoethylpiperazine as the
alicyclic amine compounds are preierable; and o-, m- and
p-zylylenediamines as the arylalkylamines and
metaphenylenediamine and diaminodiphenylmethane as the
aromatic amines are preferable.

[0173] The above amine compounds are used singly or
in combination of two or more kinds.. |

Of the Mannich type curing agents ocbtained by
subjecting phenols which may have saturated substituent,
aldehydes and amine compounds to Mannich condensation
reaction as above,

preferable are Mannich type curing agents formed by
Mannich condensation reaction of the above phenols which
may have saturated substituent, the above aldehydes and

“the above polyaminoalkylbenzene or alicyclic polyamine”,
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environment and in the cold district, and is particularly preferably used for
ship's tanks (e.g., ballast tank, 15 cargo oil tank), ship's outside plating,
SFdeéRs, cargo holds, underwater strl?@?ures, etc. The above anticorrosive
coating compositions of the invention can be used as anticorrosive
various molded articles, such as ship's fitting and fishing tackles (e.g., 20
float), by casting the composition itself into a mold and curing it through
reaction. [0183] It is presumed that when the anticorrosive coating

composition, of ihe Invention is ﬂg%ﬁd@@ri’?ﬁﬁdﬁﬁgﬁﬁ%ﬁ] QY FOMReq

of theoegofyrresm contained in the SF-123 component

byg%meggosaﬁiagno ening, whereby epoxy axygen Q) hecomes an nay

roxyl group (-OH), and carbon that forms the epoxy group and is

naPresent at the, malecular end reacts with-aniaming. groyp (-NH2) in.the-5

curing agent such as an amine curing agent and is bonded to the amine

on&uting Agent.hy. 3. :NH= band. [0184] First methoed,fos paintingextagoref

ship In the first method for painting the exterior of a ship according to the

xyinyestienthe high-seoligs 10 antisauasive coatingcompasitionf the
invention is applied as a primer onto (i) a bottom of a ship or (i) a bottom

41 8hd{iha boet topping16fa-ship-and then the composition is preferably
dried. Subsequently, onto the
bis (aminomethyl)cyclohexane”, and

particularly preferable are Mannich type curing
agents formed by Mannich condensation reaction of phenol,
formaldehydé and “at least one amine compound selected
from the group consisting of mmxylylenediamine,
isphorpnediamine, norbornanediamine,
diaminodicyclohexylmethans and
bis {aminomethyl)cyclohexane”.

[G174] The Mannich type curing agent {(MXDA Mannich
modified amine) obtained by Mannich condensation reaction
of, for example, m-xylylenediamine {MXDA}, formaldehyde
and phenol is presumed to have the following structure.

[0175]
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primer treated parts, such an organotin-free hydrolyzable 15 antifouling
paint as described below is applied. [0185] In the present invention, it is
sr-alsi® possible that the same anticokfdsive coating composition of the
invention is applied as a primer onto the whole of an outside plating of a
ship including (i) a bottom, (ii) 20 a boot topping and (iii) an outside board,
then the composition is preferably dried, and subsequently, the
below-described organotin-free hydrolyzable antifouling paint is applied
onto the primer coating film formed on SF-1237 106 the bottom (i) or the
bottom (i) and the boot topping (ii)?6f the primer treated outside plating.
0186] ﬁe,\ﬂ@zt bottom portion of the ship's bottom (i) is located at the

gfwater déepest place of a ghip 5and is almost free from incidence of
ght, so that the“BRvirdnmep P

G

nditions are relatively mild as an

eprvironment fouled by organisms;~for example, the environment is

insuitable for growth of algae. For the flat bottom portion, therefore, an
tin- 10 free hydrolyzable antifouling paint hayipg excellent

antifou%ing property is not used, but a ¢gnvengignal antifouling paint that is
- inexpensive andaegmomicall;l//a%?zﬁge s ; ber chloride-based

antifouling paint, vinyl-Rased|antifouling paint, a. fylic-based 15 antifouling
paint) or a hydration decompasitiogrtype K/

“NH,

[0176] The Mannich type curing agent is prepared so
as to have NV of usually 50 to 100%, and the viscosity, as
measured by an E type viscometer in the preparation
process, is desired to be in the range of 100 to 100,000
cPs (preferably 500 to 10,000 cPs) because handling
property and coating property are excellent.

In the present inventiocn, an adduct of the above-
mentioned Mannich type curing agent with an epoxy resin is
also preferably used as the Mannich type curing agent (bZ}.
The adduct is obtained by allowing the Mannich type curing
agent té react with an epoxy. resin in accordance with a
usual method.

[0177] As the epoxy resin, a resin obtained by
allowing a bisphenol such as bisphenol A or bisphnol F to
react with epichlorchydrin, a resin obtained by allowing a

novolak resin obtained by addition condensation reaction
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antifouling paint can be used, and depending upon the ship running
environment, it is also possible to apply no antifouling paint. [0187] The
sroutsige board (iii) (outside plating 2Mabove the boot topping (ii)) of a ship
having been subjected to the primer treatment is exposed to intense rays
of the sun or strong wind or waves and requires weathering resistance. In
the present invention, therefore, it is preferable to coat the outside board
(i) with a SF-1237 107 urethane-based, epoxy-based, acrylic-based or
chlorinated polyolefin-based (rubber chloride-based) coating (paint), and
ofit phparicularlypreferabla e chat it Mo MitethaPetfasetl ¢bating (paint).
5 The boot topping (ii) of a ship having been subjected to the primer
SPHERATETRIY T e séviefe eAViforitfigRt WhEREL It SUffefS dfy Shdwete -
alternating actions of immersion in seawater and exposure to air and
reqUiredWedthefifg Fesibtalied Water reéSiSants Hhd sonfdtinies ©2)
._antifouling 10 property, so that the below-described organotin-free
ingJdraR zabRr&tifoding BERtor finis doafiig for'bodt toppimg is Bpplied.
[0188] As the finish coating for boot topping, a_urethanpe-bagsed, .
CoBRERbASE, dciitbdsdd dteh ke 18 B‘&@% e aa’sega(}rﬁblblearble
R e e (RDR: A" QRS IRMEERIS

modified amine), “M-37TB60” (available from Mitsubishi Gas

annich
Chemical Company, Inc., MXDA Mannich modified amine) and
“IPDA Mannich Curing Agent” (available from Mitsuil
Chemicals,.lnc.).

[0178) In the curing agent component (B}, the
Mannich type curing agent (bZ) may pe blended with
polyamidoamine or its adduct taking the cost into account.

The polvamidcamine is mainly formed by condensation
of a dimer acid with polyamine and has a first and a
second reactive amino groups in a molecule. Examples of
such polyamidoamines include “Ancamide 2050”7 (available
from Air Products and Chemicals, Inc., active hydrogen
equivalent: 150} and “PA-280{A)” (available from Ohtake-
Meishin Chemical Co., Ltd., active hydrogen equivalent:
277) .

[0178&] The second low-temperature curing type
anticorresive ceoating composition of the‘invention

comprises the main agent component (A) and the curing
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preferably employed, and an epoxy-based coating (paint) or an
organotin-free hydrolyzable antifouling paint is particularly preferably
sr-emphpyed. 20 In the painting of thelg@tside plating of a ship in the above
manner, it is possible that: (1) the whole of an outside plating of a ship,
i.e., abottom (i), a boot topping (ii) and an outside board (iii), is subjected
to the primer coating (preferably then SF-1237 108 dried), and thereatfter,
the bottom (i) or both of the bottom (i) and the boot topping (ii) are coated
with an organotin-free hydrolyzable antifouling paint, or (2) each part of
29qNE outsiaepRiting Be., aButtori’s fif PBESABERING Yiifordn Butside
board (iii), or a portion of each part is coated with_a primer and then an
ST FgaARGHN-He8 Mardgssbié antifouting pait 5% infR “6&ting (bottom
(1), or both of bottom (i) and boot topping (ii)), or coated with a primer and
theR BEAiriSIF 10T oafity FortiSidie board (Gdteiie Board Tiil)) ot 4 finfsh’ =
coating for boot topping (hoot topping (ii)). Further, the parts having been
o RGBS Coatis M RJ b ey beOREP I (& oo 2

above-mentioned, given finish coatlng%o%ratlgn (lzrg)g%dc_)ergrz%n l@ dried 15

bY RFCHFIRS] Petticildny, tfe high-Soni ,

= t?e
%I -Curing "anticorrosive coating

composition of the invention es. . e e oA
Curin ageni component B} 1in an amounct ol <« TO

ct
n

[aval o
(AW} (=

(%]

el

by weight, preferably 5 to 50 parts by weight,
particularly preferably 10 to 40 parts by weight, based on
100 parts by weight of the main agent component (A) so
that the volume soclid (nonvolatile content, % by volume)
should become 72 to.lOO% by volume, preferably 75 to 85%
by volume, the PVC (pigment volume concentration) should
become 20 to 50% by volume, preferably 30 to 40% by volume,
and the reaction equivalent ratic (amine active hydrogen
equivalent/epoxy equivalent) should become 0.2 to Z,
preferably 0.5 to 0.9, particularly preferably 0.6 to 0.8.
f0LB0] Particularly, the second low-temperature
curing type high-solids rapid-curing anticorrosive coating
composition is desirably prepared by properly adding, to
the main agent component (A), the curing agent component
(B) in an amount of 2 to 200 parts by weight, preferably 5
to 150 parts by weight, particularly preferably 10 to 120
parts by weight, based on 100 parts by welght of the main

agent component (A} so that the volume solid (nonvolatile
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desirably used by forcedly feeding the main agent component (A) and the
curing agent component (B) that are 20 components for constituting the
SFpalft composition to a static mixer thfough different feed pipes, mixing
them, then guiding the resulting high-solids rapid-curing anticorrosive
coating composition to a spray gun, SF-1237 109 preferably a 2-cylinder
airless spray coater, and coating a base surface with the composition.
[0190] The organotin-free hydrolyzable antifouling paint, the finish coating

for outside board and the finish 5 coating for boot topping, which are used
COTF e abou ARG Aot 38 S0 HESERBBE bifow) OrgmbRMrde e

hydrolyzable antifouling paint The_organotin-free_hydrolyzable antifqulin
PrH ﬁﬁ?él%r%§aﬁfbl§,03 gai}ﬁi’cgr?t%l g(i}%eirigm%sﬁﬁye%FgPiOVO%umg
copolymer or (ii) a vinyl-based resin in.which_an organic acid is bonded to
CD%?F&&%F Bne ide &%%He%d?iﬁﬁﬁa% a5:1O irgt%rr?]ag}%ecu ar'bond 6wing to a

etal io al salt hgnd). In case of, for ex le, a_divalent metal M,
pr eeﬁ%ki’glsgsa &notn% tz)%)t\‘iveeﬁ tﬁgiﬁlgfgl’ M and trHegorfgeéf?ﬁ:éé acid is 15

d by -COO-M-OCO- (M.i ' [, SL
eq@??gi%@ﬁoﬁ_gﬁ . %ﬁine aét @éi%g%?g%gﬁﬂgqﬁyggf%n%pﬁggg

, an - areeach a site derived from a carboxyl
d)

of the organic_acid), [0191] The tgalkylsilybester copolymer, (ij and. they o
eql\ﬁh‘{/%ésgéd rebsillr{mlj)flwﬁicchoé?g préferably Usedin 0 o 0 T

particularly preferably 0.7 to 0.9.

[G181] Such & second low-temperature curing type
high-solids anticorrosive coating composition of the
inventiocn has excellent adhesion to an inorganic or
crganic zinc shop primer, is particularly rapidly cured at
a temperature of not higher than 0°C, has a long pot life
and is preferable as an epoxy resin-based low-temperature
curing type high-sclids anticorrosive paint.

The all-season type high-solids anticorrosive coating
composition and the low-temperature curing type high-
solide anticorrosive coating composition of the invention
described hereinbefore exhibit excellent anticorrosion
performance and resistance to temperature difference
(definition: resistance to phenomenon o¢f lowering of
adhesion caused by thermal csmotic pressure due to
temperature difference}, can be used for finish coating of
inner and cuter surfaces of land metal tanks, concrete

underground drainage tanks, and land, underground or
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copolymer (i) The trialkylsilyl ester copolymer (i) contains constituent units
srdepived from a trialkylsilyl ester of aj gpplymerizable unsaturated carboxylic
acid in amounts of SF-1237 110 usually 10 to 65% by weight, preferably
20 to 65% by weight, and has a number-average molecular weight (Mn,
measured by GPC, in terms of polystyrene, the same shall apply
hereinafter) of 1000 to 50000. 5 [01921 The trialkylsilyl ester is
represented by, "uo.t example, "he fo,,ow iag formula rT] ti. matti.l..,.i ..
submar 1 10193)MR 11 pRE= €20 CATRPR 20S1E REHE f015041 n Wieforiiita
[1], R1 is a hydrogen atom or 10 an alkyl group such as methyl, R2, R3
coahd'rY airéaceanct various bases of ships, fishing

materials (e.g., rope, fishing net, float, buoy),
underwater structures (e.qg., water feed or drainage
opening of steam power or atomic power plant) and polluted
sludge diffusion preventive [ilms in various marine
engineering of bay coast roads, submarine tunnels, port
facilities, canals and channels.

(01823 The low-temperature curing type high-solids
anticorrcsive coating composition of the invention is
preferable as a heavy anticorrosive paint of low-
temperature curing type employable in the low-temperature
environment and in the cold district, and 1s particularly
preferably used for ship’s tanks (e.g., ballast tank,
cargo oil tank), ship’s outside plating, decks; cargoe
holds, underwater structures, etc.

The above anticorrosive coating compositions of the
invention can be used as anticorrosive various molded
articles, such as ship’s fitting and fishing tackles (e.g.,
float), by casting the compositicn itself into a mold and
curing it through reaction.

(0183] It is presumed that when the anticorrosive
coating composition of the invention is applied, dried and

cured, an epoxy group of the epoxy resin contained in the
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alkyl group of about 1 to 18 carbon atoms, such as methyl, ethyl, propyl
or butyl, and R2, R3 and R4 may be the same as or different from one
sranother. Examples of the trialkylsilyl @sters include: 15 trialkylsilyl esters
wherein R2, R3 and R4 are the same as one another, such as
trimethylsilyl (meth)acrylate, triethylsilyl (meth)acrylate, triisopropylsilyl
(meth)acrylate and tributylsilyl (meth)acrylate; and trialkylsilyl esters
wherein a part or all of R2, R3 20 and R4 are different from one another,
such as SF-1237 1.11 dimethylpropylsilyl (meth)acrylate,
ma fprafTethy ARITEEVISIV (eth)ABRAHE 2R FistAyRBRAsropyIsijie reby
(meth)acrylate. [0195] In the present invention, the above 5 trialkylsilyl
=P inEyBe (Sad ShgRFEFinfedbinatidit . 4raike 1 Sn§FidFtw 6t more
kinds. Of th 'y r esters, preferable are those wherein at least one alkyl
CagRRIp FRZ, REERd RS nfore CarBdif atom& it moré © +1©
referable are those wherein each of the three alkyl grou % has 4 or 10
moﬁ%‘?@%ﬁi‘bo@rpgtoﬁ?ﬁ Aiso Preferabie &P tHosEVilierei "Nfg totdf nﬁ% er

gf_ carbon at%ms of R2, R3 and R4 is about 5to 21. (gf suc(::p triall%lﬁ%
CUEdtats, ?ﬁ@&ylsﬁi}lﬁm@ﬁw)ﬁ@ry‘?ﬁ% T most ﬁpﬁelﬁa%ﬁl emap?oyelds, ta

ing into
= 2gg0unt case of synthesis of thalkylsiylester. and 4.
[0184] First method for painting exterior of ship

In the first method for painting the exterior of a
ship according to the invention, the high-solids
anticorrosive coating composition of the invention is
applied as a primer onto (i) a bottom of a ship or (i} a
bottom and (ii) a boot topping of a ship, and then the
compositipn is preferably dried. 3Subseguently, onto the
primer.treated parts, such an organotin-free hydrolyzable
antifouling paint as described below is applied.

[0185] in the present invention, it is also
possible that the same anticorrosive coating composition
of the invention is applied as a primer ontec the wheole of
an outside plating of a ship including (i) a bottom, (ii)
a boot topping and (iii) an outside board, then the
composition is preferably dried, and subsequently, the
below-described organctin-free hydrolyzable antifouling

paint is applied onto the primer cecating film formed on
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15 film-forming property, storage stability and self- polishing property of an
antifouling paint composition obtained using the trialkylsilyl ester. [0196]

g pAsy@monomer (comonomer) copolymerized with the trialkylsilyl ester, an
arbitrary polymerizable 20 unsaturated compound (ethylenically
unsaturated monomer) is employable, and example of such
polymerizable unsaturated compounds include (meth)acrylic acid alkyl
esters, such as methyl (meth)acrylate, ethyl (meth)acrylate, 2-ethylhexyl
(meth)acrylate, cyclohexyl SF-1237 112 (meth)acrylate and methoxyethyl

thémet)achyldte) styreness strehadistyfenesatt alrrethgIEyreaeramd vinyih)
esters, such as vinyl acetate and vinyl propionate. Of these, methyl

of (rath)atiyiae (MMVEAYIS preferabiyemployéd Ithe 5 MMA is preferably
contained in an amount of usually not less than 30% by weight, preferably
not lEs58&Ran 509%b§ Wweryht, 3R alithe EORTorOMErS (égﬁ?l ys bottom
unsaturated monomers). [0197] The constituent units derived from the 10

(1 polnerisemie dnddtufdted EBRTPHOERESUCASRARE S (RethTacriiic acittaiky!
ester and the constituent units derived from the trialkylsilyl ester are

anfonded LAy AF $andorTh e catlyineP by ldabage of afethyidghe -1®
linkage of each monomer used as a raw material. 15 In such a

enﬁ%%%&%%ﬂﬁ%%pS@%ﬂ%?&ﬁ%ﬁuﬁ?ﬁuﬁﬁéathELY mLld as an
envircnment fouled by organisms, for example, the
environment is unsuitable for growth of algae.

For the flat bottom portion, therefore, an organotin-
free hydrolyzéble antifouling paint having excellent
antifouling property is not used, but a conventiocnal
antifouling paint that is inexpensive and economically
advantageocus (e.g., rubber chloride-based antifouling
paint, vinyl-based antifouling paint, acrylic-based
antifouling paint) or a hydration decomposition type
antifouling paint can be used, and depending upocn the ship
running environment, it is also possible to apply no
antifouling paint.

[0187] The outside board (ii1i) ({(outside plating
above the boot topping {(ii)) of a ship having been
subijected to the primer treatment is exposed to intense
rays of the sun or strong wind or waves and requires
weathering resistance. In the present invention, therefore,

it is preferable to coat the outside beoard (iil) with a
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(trialkylsilyl ester constituent units) derived from one or more of the above
trialkylsilyl esters of polymerizable unsaturated carboxylic acids are
sreontained as described above, and ghe total amount of the trialkylsilyl
ester 20 constituent units is desirably in the range of usually 10 to 65% by
weight, preferably 20 to 65% by weight, more preferably 30 to 55% by
weight. When the trialkylsilyl ester constituent units are contained in the
above amount in the copolymer, an antifouling coating film exhibiting
SF-1237 113 excellent long-term antifouling performance is obtained
ur fbhr iR aatfedlingEpainycompositions [01.08] The topomeardesirabit ed
has a number-average molecular weight (Mn, measured by GPC, in
DO{aitS L5 pBRy/EGfene; the Santd shalk 8gply hersihaften B 1000t nt)
50,000, preferably 2,000 to 20,000, more preferably 2,500 to 15,000,
an@articularlyPFreferabiyaE 000 & € 25000 B welgHiierdde rtécutar
weight (Mw, measured by GPC, in terms of polystyrene, the same shall
LS BR e iafRer) G bli<ualP 800 to 150,000, preferably 2,000 to
60,0m00, more preferably 3,000 to 30,000, a molecular weight distribution
(MwIN) 3P G5udiRPPERE 46, Prefdrably>l 6Pto™3 B2 pariRaRRy i ah RS
.Q}to 2.5, aglass_transition temperature ('Ié%,of usually 15 to 80C, 15
Sferdbly 25 1o 8682 HibTE préferably Stfto @,rﬁaﬁf&{’ﬁa?@“ﬁf‘:e?&aﬁﬂ/em
itsgégégﬁgi%99;1gggp%ﬁ¥52§£§érnating actiocns of immersion in

tol
P

seawater and exposure to air and reguires weathering
resistance, water resistance and sometimes antifouling
property, so that the below-described organotin-free
hydrolyzable antifouling paint or finish coating for boot
topping is applied.

101881 As the finish cecating for boot topping, a
urethane-based, epoxy-based, acrylic-based or chlorinated
polyclefin-based (rubber chloride-based) coating {(paint)
or an organctin~free hydrolyzable antifouling paint is
preferably employed, and an epoxy-based coating (paint) or
an organotin-free hydrolyzable antifouling paint is
particularly preferably employed.

In the painting of the outside plating of a ship in
the above manner, it is possible that:

{1} the whole of an cutside plating of a ship, i.e.,
a bottom (1), a boot tepping (ii) and an outside board

(iii), 1is subjected to the primer cocating {preferably then
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in for example a 50% xylene solution, of usually 30 to 1000 cPs,
preferably 40 to 600 cPs. [0199] The film-forming copolymer is prepared

grbyp 20 for example, allowing a trialkylgilyl ester such as tributylsilyl
methacrylate to react with polymerizable unsaturated compounds
(comonomers) containing not less than 50% by weight (e.g., 80% by
weight) of methyl methacrylate, in an organic solvent such as xylene
usually SF-'_237 114 in an inert atmosphere such as a stream of nitrogen
in the presence of an azo or peroxide type polymerization initiator such

dragQ}2'-arobisisobia@bhitile drerif GfdcesBaryid polynietization régfator
such as n 5 octylmercaptan, for about 2 to 12 hours at a temperature of

boabett 50-to B200C Mbréisgh-raleica? boR/midrizatidhcor Chetifke. [0260] #it
the film-forming copolymer obtained as above, each constituent unit is

O r GG TR BRFamMBURE 10ZR e pdRdihg e thE Ankiiirt 'of e3€h
monomer used. Vinyl-based resin (ii) The vinyl-based resin (ii) that is
preférably® ehtdAed irthe digaRotii-hed MufdlyZ&ole arfifouliigpaint™

_in the invention is a vinyl-based resin in which an 15 organic acid is
(1 hondedfPit IE8BPIAEsidt thafifeAdt RISTYH SN Mtérntoléddia? hoRd 2

owing to a metal ion (metal salt bond). . . , L
porticon of each pdrt 1s coated witin a primer and then an

organotin-free hydrolyzable antifouling paint as a finish
coating (bottom (1), or both of bottom (i) and boot
topping (ii)), or coated with a primer and then a finish
coating for outside board (outside board (iii)) or a
finish coating for boot topping (boot topping (ii)).
Further, the parts having been subjected to the primer
coating and drying may be coated with the above-mentioned
given finish coating operation in order from the dried
part.

[0188] Particularly, the high-solids rapid-curing
anticorresive coating composition of the inventicn is
desirably used by forcedly feeding the main agent
component {A} and the curing égent component (B) that are
components for constituting the paint composition to a
static mixer through different feed pipes, mixing them,
then guiding the resulting high-solids rapid~curing

anticorrosive coating compesition te a spray gun,
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[0201] Examples of the vinyl-based resins (ii) include those described in
Japanese Patent Laid-Open 20 Publication No. 73536/1996, Japanese
SEPatent Publication No. 108927/1998)9apanese Patent Publication No.
68458/1995 and Japanese Patent Publication No. 64985/1995. As
described in, for example, Japanese Patent Laid- Open Publication No.
73536/1996, the vinyl-based resin SF-1237 115 (ii) can be prepared by
copolymerizing a (meth)acrylic ester (a), in which an alcohol residue of an
ester is a branched alkyl group.of 4 or more carbon atoms hav'n%at least
%5116 5t chfin ORHE ZHED (e AT CATHOR A8 S HoRt theMRain SFin 2

nd or a cycioalkyl group of 6 or more .carbon atoms, a polytimerizbaie
2 {iféaturitdd drgaric adid” Honder o) &

onom ro(%} and & neutral polymerizable
uns mo er (¢) to synthesize a base resin, and then allqwing.
an SHT bl (0. OO L0 e DASE S 810 At a2
pa'S12] COMPOUTE, shel 33 metg! oxdle, fvdionig, lorde g sl AN,
a monobasic organic acid (lé. ., acetic acid, naphthenic acid) that'is an
rgapic acid, at the same tme or.aliowing the base,resin fo eagt yyjith a
Co%g%? éaaﬁc%% a%r%?)hobé%% orgr{?dnic acid. 15 [0202] Examples of the
pagwﬁh%agﬂ}é'&%%&? (8)Inglude tshutyl gnethjacrylate and cyclohexyl
meth acry\ate. Examples of the polymerizable organic acid monomers

(b) include, tmethacrylic acid, maleic agid andn s Fouling paint

The organotin-free hydrolyzable antifouling paint is,
for example, a paint containing (i} a trialkylsiliyl ester
copoelymer or (ii) a vinyl-based resin in which an crganic

acid is bonded to at least one side chain end through an

intermolecular bond owing to a metal ion (metal salt bond).

In case of, for example, a divalent metal M, the metal
salt bond between the metal M and the organic acid is
represented by ~CO0~M-OCO- (M is a divalent metal, such as
Zn,_Mg or Cu, and -CO0- and ~0CO~ are each a site derived
from a carboxyl group of the organic acid).

(01917 The trialkylsilyl ester copolymer (i) and
the vinyl-based resin (ii), which are preferably used in
the invention, are described below in more detail.

Trialkylsilyl ester copolymer (i)

The trialkylsilyl ester copolymer (i) contains
constituent units derived from a trialkylsilyl ester of a

polymerizable unsaturated carboxylic acid in amounts of



p-styrenesulfonic acid. Examples of the neutral 20 polymerizable
unsaturated monomers (c) include ethylene, methyl (meth)acrylate and

SEel# meth)acrylate. Examples of rhtals to constitute the above metal
compounds include divalent or higher metals, such as Cu, Zn, Mn, Ca,
Fe, Al, Te and Ba. SF-1237 116 Finish coating for outside board
Examples of the finish coatings for outside board include oil (alkyd-based)
finish coatings, phthalic acid resin-based finish coatings, chlorinated
polyolefin-based ggr bber chlori e-baseg finish coatings, vinyl-based ‘in

“S‘harly a£9|ic‘§-8a§ dfﬁ%%hwc%%%fﬁgs, é)pro%@% AR K ~%, ?yié.% b%éd finish
coatings, urethane-based finish coatings, silicone.alkyd-based finish

e E o ST Sl HAbed TR RS At ihor e e oAk

finish 10 coatings. [02031 As the finish coating for out ige board used -i
e R e & oretin e EALe Ao et 2o sty SrolT

ap%?é?éiﬁa%%egi%%¥%|g§@'b ed (ppber chloside- based) coating is

e, taking weathering resistance, 15 adhesion property and

5 economica) advaniage,inlo.aGeount. ; Examples,of;suchdinish, caatings for

outside board include "Unimarine" (trade name, available from Chugoku
£oMaringRaints, Ld.. isgeyanate erossliking.worpack

QUi Loy LWL il

[0193]

R1

M,C=C

[0194] In the formula [I!, R' is a hydrogen atom or
10 an alkyl group such as methyl, R?, R’ and R! are each an
alkyl group of about 1 to 18 carbon atoms, such as methyvl,
ethyl, propyl or butyl, and R?, R’ and R may be the same
as or different from one ancther.
Examples of the trialkylsilyl esters include:

> and R® are the

15 trialkylsilyl esters wherein R®, R
same as one another, such as trimethylsilyl (meth)acrylate,
triethylsilyl {meth)acrylate, triiscopropylsilyl
(meth)acrylate and tributylsilyl (meth)acryléte; and

trialkylsilyl esters wherein a part or all of R?, R®

20 and R? are different from one another, such as
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urethane resin-based finish coating), "Epicon Marine 20 Finish" and
"Epicon Marine HB" (both: trade names, available from Chugoku Marine
SFPamtg, Ltd., modified polyamidoandihk crossliking two-pack epoxy
resin-based finish coating), "Ravax Finish" (trade name, available from
Chugoku Marine Paints, Ltd., chlorinated polyolefin SF-1237 117 based
finish coating), and "Acri 700 Finish" (trade name, available from
Chugoku Marine Paints, Ltd., acrylic resin- based finish coating). [0204;

. Finish coating for poot to inT As the finish coating for boot topping,
dl’@%ﬁzﬁ’si%{)%??ﬁ § friet iorg‘ga g’b?o?/%rays'*t‘ﬁjceeﬁnish coatings for outside

board can he employed,.and further, the organotin- free hydrolyzable
MOSR OE%%%%L%?? Xé%lelrﬁ%loy%@linagr %3Fe@er?\ﬂﬁ‘§nment such that a

Ip's outside 10 plating is plac nd dry and wet alternating actions of
meﬁﬁﬁlé%ﬁx%%gggiﬂ 19%2 mé%%?acrgﬁ @e

ersio ater and exposufe to F are repeated by floating and

sinkiﬂg&f ship, Wla_t%rhreesisfagc%twgﬁggg[%q g%sist@pl%e, aaTDrgi((i;(grrosion

properfy and sometimes antifouling property are required. Therefore, of

trlréi*&%é%gﬁide@é‘éiﬂgsm@? usgthane-pased, epoxy-baged. i na+ i on

acrylic-based or chlorinated polyolefin-based (fubber chloride-based)
o£ceating.or the. arganatin-free-ydrolyzable, aptifouling paint is preferably

employed. [0205] Examples of such finish coatings for boot

preferable are those wherein at least one alkyl group of R?,
R® and R! has 3 or more carbon atoms, and more preferable
are those wherein each of the three a2lkyl groups has 4 or
nore carbon atoms. Also preferable are those wherein the
total number of carbon atoms of R?, R® and R' is about 5 to
21, Of such trialkylsilyl esters, tributylsilyl
(meth)acrylate is most preferably employed, taking into
account ease of synthesis of trialkylsilyl ester, and
film-forming property, storage stability and self-
polishing property of an antifouling paint composition
obtained using the trialkylsilyl ester.

[0196] As a monomer (comonomer; copoiymerized with
the trialkylsilyl ester, an arbitrary polymerizable
unsaturated compound (ethylenically unsaturated monomer)
is emplovable, and example of such polymerizable
unsaturated compounds include {methjacrylic acid alkyl
esters, such as methyl {(meth)acrylate, ethyl

(meth)acrylate, Z-ethylhexyl {(meth)acrylate, cyclohexyl
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20 topping include "Unimarine"” (trade name, available from Chugoku
Marine Paints, Ltd., isocyanate crossliking two- pack urethane resin-based
SFfinish/coating), "Epicon Marine Finidi?' and "Epicon Marine HB" (both:
trade names, available from Chugoku Marine Paints, Ltd., modified
SF-1237 118 polyamidoamine crossliking two-pack epoxy resin-based
finish coating), "Ravax Finish" (trade name, available from Chugoku
Marine Paints, Ltd., chlorinated polyolefin- based finish coating), and "Acri

700, Finish’ (trade name, 5 available from Chugoku Marine Paints, Ltd.,
(meatgfr@haécrlégl‘}é baséd finls %ooa%i%%?%ﬁlzﬁoé?’ ne%%%hag %%aatﬁedves% atngs ’
Sué aints) for use in the inventi omponents usually addeld to coatings

" By S DEIHE Tt e STE B AR HIGUTAG aoBhE Th BRLiGo5r T =

SticiZ

sué;%gsﬁ%'vve%éiirrggatfgwe%998n&ﬁggggg%f%wﬁ%%%tv mogifier and other

\'4 be containe resent invention, a coating film

me’éggﬁ_ed (fm@%hquﬁ%ﬁdfegse%mw&neﬁsea%cge%@ygg Blchas a primer is, 15

med on the outside plating of a ship by a usual method, such as airless

M ZSPIAY NG, AHLSRIAY NG, Bryshing. ar fqller coatingPrigrto theprimer, o

coating, the outside plating surface may be cleaned to remove deposits
1 e dheregn, suchhas, rugt, grease, maisture dust,siime and salt-wheps 1y,

needed. 20 Further, the éiBGQetéa\étiﬁé“surhﬁai/ be used after they are

welght, in all the comonomers (ethylenically unsaturated
menomers) .

[0197] The constituent units derived from the
polymerizable unsaturated compound such as the
(meth)acrylic acid alkyl éester and the constituent units
derived from the trialkyvlsilyl ester are bonded usually at
random in the copolymer by cleavage of an ethylene linkage
of each monomer used as a raw material.

In guch a film-forming copolymer, constituent units
{trialkylsilyl ester constituent unité) derived from one
or more of the above trialkylisilyl esters of polymerizabile
unsaturated carboxylic acids are contained as described
above, and the total amount of the trialkylsilyl ester
constituent units is desirably in the range of usually 10
to 65% by weight, preferably 20 tc 65% by weight, more
preferably 30 to 55% by weight. When the trialkylsilyl
ester constituent units are contained in the above amount

in the copolymer, an antifouling coating film exhibiting
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diluted to proper concentrations with thinner or the like. [0207] The
coating weight of each of the above coatings (paints) varies depending
SF-updh the type of a ship, SF-1237 1183 the type and combination of a
coating to be applied thereon, etc., and is not determined indiscriminately.
However, the anticorrosive coating composition (primer) of the invention
is applied onto the whole of the 5 outside plating of a ship in an amount
of, for example, 100 to 500 g/m2 and i a thickness of about 50 to 500 um,

exe ftesnt%ry fﬂgﬁ%%gg;;&%@é@gﬁgge pﬁé %?8%%%%&% 300 DLNE: neg

organotin-fré € anti aint is 10 applied onto a coating

rfizlnm éfa o.ftgJ j[lior ive coati ition (primer) on the
£rdiMSH gﬁté%hgl?béb%té%%%% ARG COMRAS

ottom (i) an pping (i) of the ship's outside plating in an

amountHf, for e%'%%%%%%@ gira2 and-in a.thickness, of about 20,

to 500 m, and its dry film‘.thic ess is in 15 the range of about 30 to 300
mo T-and the drethane, goating s appligd opto;a coating il surface of the

anticorrosive coating composition (primer) on the outside board (i) of the
po BPIPS,outside plating jinansamoyntel, for exaranle: %@ &a-30Q g/m2and ino

a 20 thickness of about 40 to 300 m, and its dry film thickness is in the
50 fange ofaheut,30,t0,150 pm 0[0298} n, themirless-sprayings: the,cating o o
to 15,000, particularly preferably 3,000 to 12,000, a
weight-average molecular weight (Mw, measured by GPC, in
terms of polystyrene, the same shall apply hereinafter) of
usually 1,000 to 150,000, preferably 2,000 to 0,000, more
preferably 3,000 to 30,000, a molecular weight
distribution (Mw/Mn) of usually 1.0 to 4.0, preferably 1.0
to 3.0, particularly preferably 1.0 to 2.5, a glass
transition temperature (Tg) of usually 15 to 80°C,
preferably 25 to 80°C, more preferably 30 to 70°C,
particularly preferably 35 to 60°C, and a viscosity (25°C),
in for example a 50% xylene solution, of usually 30 to
1000 cPs, preferably 40 to 600 cPs.

{0199] The film-forming copolymer is prepared by,
for example, allowing a trialkylsilyl ester such as
tributylsilyl methacrylate to react with polymerizable
unsaturated compounds (comonomers) containing not léss
than 50% by weight (e.g., 80% by weight) of methyl

methacrylate, in an organlic solvent such as xylene usually
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conditions are set to, for example, a primary (air) pressure of about 4 to 8
kgf/cm2, a secondary (paint) SF-1237 120 pressure of about 100 to 180
SEkgffem2 and a gun traveling rate of Hdout 50 to 120 cm/sec. These
conditions are similar to those in the coating operation of a cargo tank or
the like with the high-solids 5 rapid-curing anticorrosive coating
composition by airless [0209] The number of coating times of each coating
(paint) is not specifically restricted and can be properly determined
; ;according 1o th% lﬁaint}goncent_ra%oné the 10tdesired thickness, etc., so th%t
ihe coar%lng m%y 8°garried osij%%ncesoraplljsraf:t?r%réls.o xa{lrﬁEFe%goefpsh}rﬁ’sB ©
which the above coating (paint) is.applied and cured so as to.give the
p:raegg\pec%iirﬁe%% @)%?ﬂt%ép sﬁfep%ﬁnlcﬁ%et fetal’s UjlrﬁzsTm %ﬁ%ﬁ%%ﬁ%ﬁker,
e el Je LRl el A e, e
[0210] In the present invention, if the ANtCOrrosive coating compaosition
nl32d0d sycelient, capabilly, of being.caated withyaripus finjsh coatings is
20 used-as a primer for other areas than the outside plating, such as

oczég%%%(@@a{gec@ﬁug%wtyr%&h%l@si%%ﬁpl%@nq ballasttank, a

ct of drasticaily reducing the kinds of the coatings (paints) used for the
oewWhele shipgisexeitedoc  tyhrough radical polymerization or
the like.

[0240] In the film-forming copolymer cbtained as
above, each constituent unit is contained in an amount

corresponding to the amcunt of each monomer used.

Vinyl-based resin (4ii)}

The vinyl-based resin (ii} that is p:eferably
contained in the organotin-free hydrolyzable antifouling
paint in the invention is a vinyl-based resin in which an
crganic acid is bonded to at least one side chain end
through an intermolecular bond owing to a metal icn (metal
salt bond).

[0201] Examples of the vinvyl-based resins (ii)

include these described in Japanese Patent Laid-Open

Publication No. 73536/192%6, Japanese Patent Publication No.

108927/1995, Japanese Patent Publication No. 68458/1995
and Japanese Patent Publication No. 64985/1635.
As described in, for example, Japanese Patent Laid-

Open Publicaticn No. 73536/19%6, the vinyl-based resin
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SF-1237 121 In the present invention, by coating, in addition to the
outside plating, the exposed area (deck), the superstructure (housing),
SFthkFold and the ballast tank with thHié Same primer for undercoating
(anticorrosive 5 coating composition of the invention) as above and then
.ating them with the same primer for finish coating (anticorrosive coating
composition of the invention), the effect of the invention can be much
more expected. [0211] Second method for painting exterior of ship 10 In
the second method for painting the exterior of a ship according to the

inbehiion, e Safie afiticonosive thalifig composiion1s appiéd ¥s &

' to th le_ of tsi lating A).of a shi fituted
=G ) W oo, (1) &0t ol 41 (1) G GLRSIAE 15 boRhiShe ™

whole of an exposed area (B) pf a ship present on the upper.side of a
bragageé gﬂﬁ U&§ﬂ&pﬂgﬁ E ﬂ%fé cagb atﬂﬁ%'gﬁg%&gwat

and consti a detk and (V) a sup%P‘struc

L isferably lied. [9212] Subsequenty, the following graanofinfree. 2

y roR/r%abFelantifou INg paint is applied onto the primer coating

f b 1 (i - boat ing (i), furth
£ rigEMedon, the botton (i) é’ég%?ogo%g#ég‘i i 90@§dpeg1€o@ do(llrji?)m%rre

a finish coating for outsi oard Is led onto the out ar ,
c220 2 finish.coating far deckiis,applied onto the deck (1), 9F;1237.122

OLYH a anitact
monomer (b) and a neutral polymerizable unsaturated
monomer (c) to synthesize a base resin, and then allowing
an acid group {(e.g., ~COOH, -S5O03H) of the base resin to
react with a metal compound, such as metal oxide,
hydroxide, chloride or sulfide, and a monobasic organic
acid (e.g., acetic acid, naphthenic acid) that is an
organic acid, at the same time or allowing the base resin
to react with a metal salt of a moncbasic organic acid.

[0202] Examples of the {meth)acrylic esters (a)
include t-butyl {meth)acrylate and cyclohexyl
(meth)acrylate. Examples of the polymeri;able organic acid
monomers (b} include (meth)acrylic acid, maleic acid and
p-styrenesulfonic acid. Examples of the neutral
polymerizable unsaturated monomers (c) include ethylene,
methyl (meth)acrylate and ethyl (meth)acrylate. Examples
of metals to constitute the above metal compounds include
divalent or higher metals, such as Cu, Zn, Mn, Ca, Fe, Al,

Te and Ba.
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Onto the primer coating film formed on the superstructure (v) , a finish
coating for superstructure may be applied. [0213] In the present
SFinv@nfion, a finish coating 5 for boot 16pping can be applied onto the
primer coating film formed on the hoot topping (ii), when needed. The flat
bottom portion of the ship's bottom (i) is located at the underwater
deepest place of a ship and is almost free from incidence of sunlight, so
that the 10 environmental conditions are relatively mild as an environment

fouled by organisms, f rexangple thfe envirgnmgntg\s uns&litable for

growth of algac= AZIAFFoEthe fiat botont BeibR- therefore, the

organotin-free hydrolyzable antifouling paint having 15 excellen

antif fjﬁﬁn&j %Fospe%y igkh%t {%g&, %utCa(glacl:%ﬁ%gr?tiofnoagll an %J%Jﬁna é%?natliﬁat IS
i-{Iexaensivs and, economically agvaniageaus, (8, Jubberatlaride-based

antﬁ‘ouling pai V|r¥y ‘based antifou ing paint, acrytic- b antifouling

oR3INN,0r &N %@Hﬁgﬁegggg;@g@gn %%9%@%%ni}gio;%@tfeame-éggé’d

and depending upon the ship rdnning environment, 0 possible to

(3RRI% PO gatifpuling paint,The-oytside paard; B&ggsid%p afing,ahove the
“boot topping) of a ship and the exposed area (B) that is SF-1237 123

£ 1 present.on the upper side of a deck and:gonstitted of &g, epoxy-
based finish coatings, urethane-based finish coatings,
silicene alkyd-based finish coatings, acrylic silicone-

based finish coatings and fluorcoresin-based finish

coatings.

[0203] As the f£inish coating for cutside board used

in the invention, a urethane-based, epoxy-based, acrylic-

based or chlorinated polyolefin-based (rubber chloride-

based) coating is preferable, taking weathering resistance,

adhesion property and ecconomical advantage into account.
Examples of such finish coatings for outside board
include “Unimarine” (trade name, available from Chugoku
Marine Paints, Ltd., isocydnate crossliking two-pack
urethane resin~based finish coating), “Epicon Marine
Finish” and “Epicon Marine HB” (both: trade names,
available from Chugoku Marine Paints, Ltd., modified
polyamidoamine crossliking twe-pack epoxy resin-based
finish coating), “Ravax Finish” (trade name, available

from Chugoku Marine Paints, Ltd., chleorinated polyociefin-
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deck (iv) and a superstructure (v), which have been subjected to the
primer treatment, are exposed to intense rays of the sun or strong wind or
SFwigd@3$ and requires 5 weathering rddistance. In the present invention,
therefore, it is preferable to coat them with a urethane-based,
epoxy-based, acrylic-based or chlorinated polyolefin-based (rubber
chloride-based) coating (paint), and it is particularly preferable to coat
them with a urethane-based 10 coating (paint). [0215] The boot topping of

as .Ipf:l’L]aVInﬁ been sutéjﬁecteézlntg thﬁ primey t[)eagrﬂ?gé is,in tge severe

ba%% irdAment whafe it 38frérs dry and'wet alternating ‘actio S 6f immersion

avgnii%%vi%t.e%%‘% posuie fo,alrand 1p requiges wegthering re 'EEE”C& in-
water resistance and ‘sometimées antifouling pfoperty, So that'theé below-
deat():r' edioggagggn-free) hydrolyzable antifouling paint or finish coating

ba?c?r oo]fr%op)splng is gﬁp fed. As the finish coating for boot topping, a

urethan_e-i%(% Qg_§ed, e vt%%se(%ggg){lli -b@égdk%(g_@lo{ q_q1
polyolefin-based (rubb%rde—basw)gcoamg'mm‘%ﬁgn—g-
organotin-free-hydrolyzable antifouling paint is. prgferably employed, and

an epoxy-based coating (paint) or SF-1237 124 an organotin-free
coBydrolyzable. antifouling, paint is, paticularlypreferably:employed. {02161

In the painting of the exterior of a ship in
outside board can be employed, and further, the organotin-
free hydrolyzable antifouling paint is also employable.

In a severe environment such that a ship’s outside
plating is placed and dry and wet alternating actions of
immersiocn in seawater and exposure to alr are repeated by
floating and sinking of a ship, water resistance,
weathering resistance, anticorrosion property and
sometimes antifouling property are required. Therefore, of
the aforesaid coatings, the urethane-based, epoxy-based,
acrylic-based or chlorinated polyolefin-based (rubber
chloride-based) coating or the organotin-free hydroclyzable
antifouling paint is preferably employed.

10205) Examples of sucﬁ finish coatings for boot
topping include “Unimarine” (trade name, available from
Chugoku Marine Paints, Ltd., isocyanate crossliking two-
pack urethane resin-based finish cecating), “Epicon Marine

Finish” and “Epicon Marine HB” ({(both: trade names,

available from Chugoku Marine Paints, Ltd., modified
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the above manner, it is possible that: 5 (1) the whole of the exterior of a
ship, i.e., the whole of an outside plating area (A) and an exposed area
SFE)ZerV the upper side of a deck, is stbjected to the primer coating
(preferably then dried), and thereafter, a bottom (i) or both of a bottom (i)
and a boot topping (ii) 10 are coated with an organotin-free hydrolyzable
antifouling paint, or (2) each part of the outside plating area (A), i.e., a
bottom (i), a boot topping (ii) or an outside board (iii), or a portion of each
art is coated with a 'm]e‘rk1.5 and then an orgeanotin-free hgq%)I zagle

PSS MYG Pant a5 %ﬁi@h coating (Bok61 (i)~ 6F Bt 6 Botior 1y and

fi?ﬁos to 8i£g.ii)§,)or Q‘%atgg Wi .afgigaer nlgatggnnaa figishacoalti fgr
Sutsitle board (Butside Board |i|J)For a finis coatinglf‘or’boo‘{?opplng E(hboot

£ 99PIng. (D) 20Ul Yo parts having been sublected tp ot

“coating Hryir?g may beaélr}bjeéted to the above-mention

ba%%%fir@isl%%@ﬂ%%d%gyﬁggr from the.drieq payh SE- §§%r12?49§g3é1 L@%g y

organotin-free hy ble antifouling paint, thefinish coating for outsi

avRgard-and the flnish, coating farhoot tappingwhidhare used jn the aboyg

painting method, are described below. 5 Organotin-free hydrolyzable
badalfouling pAINL o2t 5 ng)

g )

10206] In each of the above coatings {paints) for
use in the.invention, compenents usually added to coatings
for ship’s outside plating, such as antifouling agent,
plasticizer, hydrolysis controlling agent, pigment,
solvent, viscosity modifier and other additives, may be
contained.

In the present invention, a coating film (cured film)
of the above-mentioned each ccating such as a2 primer is
formed on the ocutside plating of a ship by a usual method,
such as airless spraying, air spraying, brushing or roller
coating. Prior to the primer coating, the cutside plating
surface may be cleaned to remove deposits thereon, such as
rust, grease, moisture, dust, slime and salt, when needed.
Further, the above coatings may be used after they are
diluted to proper concentrations with thinner or the like.

[0207] The coating weight of each of the above

coatings (paints) varies depending upon the type of a ship,
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The organotin-free hydrolyzable antifouling paint is an organotin-free
hydrolyzable antifouling paint containing at least one hydrolyzable resin
SFskfetted from the group consisting!df(i) a trialkylsilyl ester 10 copolymer,
(i) a vinyl-resin in which an organic acid is bonded to at least one side
chain end through an intermolecular bond owing to a metal ion (metal salt
bond), and (iii) an unsaturated carboxylic acid metal salt-based
copolymer. 15 [0218] Of the trialkylsilyl ester copolymer (i), the

e e e AN e e SO rIE BEIST ol Daoed

cop e component (i) and the component (ii) e same as

+ndie el k_yca',sé'(g]! ester copolymer %@%@H&%@Qy%@%ﬁm@{oeq%p.

constituting the organotin-free hydrolyzable antifouling paint described

aboys,in. the first method for pajnting the gxteligr ot.a sAIp, [eSpECtively.

The unsaturated carboxylic acid metal salt-based copolymer (jii) is

(pgfﬁggquJﬁckﬂgnQﬁ%@%ﬁ%ﬁnSfél%%%1%@dpg%%buﬂﬁguﬁHQQe of the

carboxylic acid metal salt-based copolymer (iii) As the unsaturated

oufiRaxyliq geid metaksalt-basgd ;copalymen (il () 8 (meth)asnylig aeid
hydroxy metal 5 salt-based copolymer or (b) a (meth) acrylic acid metal

108alt based copalymer containing,no. hydwoxyhgroyphonded +o 500 pm,
and its dry film thickness is in the range of about 30 to
300 pm;

the organotin-free hydrolyzable antifouling paint is
applied onto a ceating film surface cof the anticorrosive
coating composition (primer) on the bottom (i) and the
boot topping {(ii} of the ship’s cutside plating in an
amount of, for example, 200 te 800 g/ﬁ@ and in & thickness
of about 50 to 500 pm, and its dry film thickness is in
the range of about 30 to 300 pm; and

the urethane coating 1s applied onto a coating film
surface of the anticorrosive coating composition (primer)

on the outside board (iii) of the ship’s ocutside plating
in an amcunt of, for example, 50 to 300 g/m® and in a
thickness of about 40 to 300 pm, and its dry film
thickness is in the range of about 30 tec 150 um.

[0208] In the airless spraying, the coating
conditions are set to, for example, a primary {air)

pressure of about 4 to 8 kgf/cm’, a secondary (paint)
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to a metal atom is preferably employed. The (meth)acrylic acid hydroxy
metal salt-based copolymer (a) has long-term slight-water-solubility as a
SE18%8hicle component and has a fuhéflon of imparting long- term
antifouling property to a coating film. The (meth)acrylic acid hydroxy metal
salt-based copolymer is preferably such a resin [ll] represented by the
following formula [Il] and having metal carboxylate in a molecule as 15
described in Japanese Patent Laid-Open Publication No. 209005/1996

- anese Patent L aid-Open Rublication Nq. 286933/1997. :
o M oA T (e oo 1] M 1 bl ha 4 5 562
rzdiva tgb%ﬁltat%‘-dgz%%]& gth)acrylic acid hydroxy metal salt-

based copolymer as the resin [ll] represented by the above formula [I1]

and-haying a.carboxylLgroupin aymglecle can he abtained by, allowing, g,

resin having a carboxyl group in SF-1237 127 a molecule to react with an

op@¥ide pr.hydroxide. ot 3 divalent metalin the presence of,a.small amount 4

of water. In this reaction, the oxide or hydroxide of a metal is used in an

ra@TQuptek0.d ta-l-mal based oo l-.mol ofthec argarbexd GroyR,inther o5

resin, and water is used in an amount of 0.1 to 1 mol based on 1 mol of
spthe cathoxyl group.

bHHS G

[0209] The number of ceoating times of each coating
(paint) is not specifically restricted and can be properly
determined according to the paint concentration, the
desired thickness, etc., so that the coating may be
carried out once or plural times.

Examples of ships on which the above coating (paint)
is applied and cured so as to give the above thickness
(painted ships) include metal ships, such as tanker, cargo
boat, passénger boat, fishing boat, barge and f£loating
dock.

[0210] In the present inventicn, if the
anticorrosive ccating compeosition having excellent
capability of being cocated with various finish coatings is
used as a primer for other areas than the cutside plating,
such as exposed area {deck), superstructure (housing)},
hold and ballast tank, an effect of drastically reducing
the kinds of the coatings (paints} used for the whole ship

is exerted.
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[0221] For specifically synthesizing the resin [ll], to a resin having a
carboxyl group in a molecule are added 10 water in an amount of 0.5 to

SF5%728y weight based on the resin, ad@xide or hydroxide of a divalent
metal to be subjected to addition reaction, and if necessary, an extremely
small amount of a polar solvent for preventing turbidity, and reaction is
performed at a temperature of 15 50 to 200C for 1 to 20 hours, as
described in Japanese Patent Laid-Open Publication No. 286933/1997.
(02221 As the resinhiaving o catboxy! aroup.in 2. molecyle, axinyl-baged

amed by copolymeriZzing ‘a carboxyl gro%b-contalnlng

polymer o po
mopnomer such.as (meth)acrylic_ 20 acid, with an acrylig acid alkyl ester
th e.g.. En%elti%l ﬁ\éﬁ%&%&:?ﬁéte%éy?gc@ ate) or gnot?\er v%l?/f-bgsed

u N .as, gt is pref | I -Algo E’I b
A B L Rl AL g o e e L

wiRelyester. gy %?fll"ﬁ{& napyal resins. eI as facas ey contaipa

carboxyl group. [0223] As the oxide or hydroxide of a divalent metal, an

cofXide or hydroxide of copper.zinc,; caleilm, &, magnesiypyer ko &-Jen

zinc oxide, is employed, and an oxide or hydroxide of zinc is preferably
cc8mployeds &s thepolansolvent.an.alcobel-based-selvent such: agqy

butanol, a ketone-based solvent, an ester-based solvent
{anticorrosive coating composition of the invention), the

effect of the invention can be much more expected.

[0211] Second method for painting exterior of ship

In the second method for painting the exterior of a
ship according to the invention, the same anticorrosive
coating composition is applied as a primer onto the whole
of an outside plating area (A) of a ship constituted of -
(i) a bottom, (ii) a boot topping and {iii} an outside
board and the whole of an exposed area (B) of a ship
present on the upper side of a deck and constituted of
(iv) a deck and (v) a superstructure, and then preferabily
dried.

[6z212] Subsequently, the follcowing crganotin-free
hydrolyzable antifouling paint is applied onto the primer
coating film formed on the bottom (i} or the bottom (i)
and the boot topping {ii), further a finish coating for
outside beoard is applied onto the ocutside pboard (iii}, and

a finish cocating for deck is applied onto the deck (iv).
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or an ether-based solvent is employed. 10 [0224] The (meth)acrylic acid
hydroxy metal salt- based copolymer obtained as above has a
SEydmbér-average molecular weight {¥h, measured by GPC, in terms of
polystyrene, the same shall apply hereinafter) of usually 1,000 to 50,000,
preferably 3,000 to 20,000, a glass 15 transition temperature (Tg) of -10C
to +60C, preferably +10C to +40C, and an acid value of 80 to 200. [0225]
The (meth)acrylic acid hydroxy metal salt- based copolymer is desirably

\c,:voeri];%i?r%ed asa resin comgonent in afniamognt (Igﬂfeuc.?ually'ggg 99% by

50 bréefepalbjff/n T0 to 70% Bg Welém, in"the anti?glullng paint
sugrmnosition. hen,he (et auyicgeid ydraxy,metal salthased, .

opolymer is contained in an amount of usually 1 to 99% by weig
ma@f%%r 10 1o, 70% by weight, in the antifouling paint composition, a
Surface of the resulting SF-1237 129 coating film tends to have long-term

and stable ;erodibility and antifowing erﬁpsﬁx-i@%%ﬁlaﬂﬁH@gmeg@/@&n%

acid metal salt-based copolymer (b) containing no hydroxyl group bonde

£d0 & metalaiom, which isermployable igdhe inveptign,haslongsterm,

slight-water-solubility as a vehicle component and has a function of
£ iimparting dongsteranantieuling: frenerty to:a coating.im, dhe.tmeth)

acrylic acid metal salt-based copolymer is, for example, such a copolymer

aS The flat bottom portion of the ship’s bottom (i) is
located at the underwater deepest place of a ship and is
almost free from incidence of sunlight, so that the
environmental conditions are relatively mild as an
environment feouled by organisms, for example, the
environment is unsuitable for growth of algae.

(02147 For the flat bettom portion, therefore, the
organotin-free hydrolyzable antifoculing paint having
excellient antifouling property is not used, but a
conventional antifouling paint that is inexpensive and
eccnomically advantageous (e.g., rubber chloride-based
antifouling paint, vinyl-based antifouling paint, acrylic-
based antifouling paint) or a hydration decomposition type

antifouling paint can be used, and depending upon the ship

running environment, it is also possible to apply no

antifouling paint.

The outside board (outside plating above the boot

topping) ¢f a ship and the exposed area [(B) that is
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10 described in Japanese Patent Laid-Open Publication No.
171066/1993, which is obtained by copolymerizing a (meth)acrylic acid
S metdl salt (i) as a polymerizable morémer, a monomer (ii)
copolymerizable with the (meth)acrylic acid metal salt and having a
hydroxyl group 15 and/or an amino group, and another monomer (iii)
copolymerizable with the monomers (i) and (ii), and contains constituent
units derived from the (meth)acrylic acid metal salt (i) in amounts of

prysually 2,10 30% by, weight; gonsfituentynits derived from,the monomper

(i) 20 having a hydroxyl group and/or an amino group in amounts of 2 to

ae3Q% by, weight andcanstituent, units deriyed from: the monomer (i in the

residual amounts, i.e., 40 to 96% by weight, with the proviso that the total

suBMOUALH+UR+(41)) 15 .100% Dy weighte SF;123/:130, 1022 4] Examples-ofe

metals to constitute the (meth)acrylic acid metal salts include metals of Ib,

ralja, db, Hige 1, AVa IVb; Man Y by Vil \Wib and Ml -Groups, speeifically,
divalent or higher metals, such as 5 Cu, Zn, Ni, Co, Pb, Al, Sn and Mg.

weExamplagohisuch{mathlacrylig,acid engiabsalts: include zingrnethasndatere,
((CH2=C(CH3)-C0O0-)2Zn), zinc acrylate (CH2=CH-COO-)2Zn),

it magnesitim mathacrylate: ((EH26(CH3)-CQ0-)2Mgh snagnesiva,

acrylate ((CH2=CH-COO 10 )2Mg), copper methacrylate
ep{BH2=G(EH-3) GO 26 Hanticeppethlorinated polyolefin~based
(rubber chloride-based) coating (paint), and it is
particularly preferable te coat them with a urethane-based
coating (paint).

[0215] The boot topping of a ship having been
subjected to tThe primer treatment is in the severs
environment where it suffers dry and wet alternating
actions of immersion in seawater and exposure to alr and
requlres weathering resistance, water resistance and
gsometimes antifouling property, so that the below-
described organctin-free hydrolyzable antifouling paint or
finish coating for beoot topping is applied.

As the finish coating for boot topping, a urethans-
based, epoxy-based, acrylic-based or chlorinated
polyolefin-based {(rubber chloride-based) coating (paint)

or an organotin-free hydrolyzable antifouling paint is

preferably employed, and an epoxy-based coating (paint) or



10

15

20

acrylate ((CH2=CH-COO-)2Cu). [0228] The vinyl-based monomer (ii)
having a hydroxyl group and/or an amino group may be a monomer, a
SFaﬂﬁér, a trimer or the like provided 4t it has any one 15 of a hydroxyl
group and an amino group, and is specifically a monomer having one
- hydroxyl group, such as 2-hydroxyethyl (meth)acrylate, 2-hydroxypropyl
(meth)acrylate, 3-hydroxypropyl (meth)acrylate or 2- hydroxybutyl
(meth)acrylate. Further, there can be 20 mentioned an adduct of
anZzﬂvgg%y@mﬂ dmeth)acpylate with, \gthlene oxide; propylene oxide,
y-butyrolactone, s- caprolactone or the like; a dimer or a trimer, such as 2-
paydioyethy (pethiasnlale o2 diexypropyl SF-1237 131
(methe)acrylate; and a monomer having plural hydroxyl groups, such as
glycero) {meth)actylate, {0229] Thegonemer, baving an:/Ring:grouprMay i n
be a monomer having any of primary to tertiary amino groups. 5
tnExamples ef:sych.monemets include-primanser.secondary amino
group-containing monomers, such as (meth)acrylamide and
butylaminggthy) fmeth)aeryiate; dimethylamingethyls(meth)acrylaje,tre
diethylaminoethyl (meth)acrylate, dimethylaminopropyl (meth)acrylate,
wheimethylagtinebutyl 1@ (meth)asrylatedibutylaraineethyl rethiacrylatea
dimethylaminoethyl (meth)acrylamide and dimethylaminopropyl
(B{meth)acrylamitderMoteevesfthereiea, is subjected to the

primer coating (preferably then dried), and thereafter, a

‘botteom {1} or both of a bottom (i} and a boot topping (ii)

are coated with an organciin-free hydrolyzable éntifouling
paint, or

{2} each part of the outside plating area (R), i.e.,
a bottom (1), a boot topping (ii) or an outside board
{iii), or a portion of each part i1s coated with a primer
and then an 5rganotin—fr@e hydrolyzable antifouling paint
as a finish coating (bottom (i}, or both of bottom (i) and
boot topping {(ii)), or coated with a primer and then a
finish coating for cutside bcard (outszide board (iii}} or
a finish coating for boot topping (boot topping (ii)).
Further, the parts having been subjected to the primer
coating and drying may be subjected to the above-mentioned
given finish coating operation in order from the dried

part.
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be mentioned heterocyclic basic monomers, such as vinylpyrrolidone,
vinylpyridine and vinylcarbazole. 15 %)230] The "another monomer (iii)"
SFedpelymerizable with at least one ofthe (meth)acrylic acid metal salt (i)
and the monomer (ii) may be an aliphatic, alicyclic or aromatic monomer.
Examples of (meth) acrylic esters include: 20 aliphatic monomers, such
as methyl (meth)acrylate, ethyl (meth)acrylate, n-propyl (meth)acrylate,
i-propyl (meth)acrylate, n-butyl (meth)acrylate, i-butyl (meth)acrylate,

t-but %gﬁgﬁh)acryﬂltg, %&%ﬂg@%_sfré%?%é%%éﬁ%

g%%%y %ﬂ?%@ﬂing
(meth)acrylate, stearyl )acrylate and g eth)acrylate;

padigyclic monoer S%%*!a%ﬁr‘}éﬁc'?gﬁx%ﬂ%{@@c%ﬁ%aQH&SQEPé”BE'inis‘n

(meth)acrylate; and 5 aromatic monomers, such as phenyl (meth)acrylate

c0@hd henzyl (meth) acpylate,, [0231] Mareguer, therg can he,mentigned

carboxylic acids, such as (meth)acrylic acid, itaconic acid, maleic acid

pa@Rd succipic.acid; esters derived from these 30 carboxylic acids; styrene,
vinyltoluene, a-methylstyrene, (meth)acrylonitrile, vinyl acetate and vinyl
propionate - 1heahovednongmers () dihand,di);can.he eachaised singly

or in combination of two or moré kinds. [0232] The (meth)acrylic acid
metalsalt-based, - in-free hydrolyzable antifouling paint is

an organotin-free hydrolyzable antifouling paint
containing at least one hydrolyzable resin selected from
the group consisting of {1} a txialkylsilyl ester
copolymer, (il) a vinyl-resin in which an organic acid 1is

bonded to at least one side chain end through an

intermolecular bond owing to a metal ion (metal salt bond),

and (iiil) an unsaturated carboxylic acid metal salt-hased
copolymer. |

[0218g] Of the trialkylsilyl ester copolymer (i),
the vinyl—based resin (ii} and the unsaturated carboxylic
acid metal salt-based copolymer (iii), the component (1)
and the component (il) are the same as the trialkylsilyl
ester copolymer (1) and the vinyl-based resin (ii) for
constituting the organctin-free hydroiyzable antifouling
paint described above in the first method for painting the
exterior of a ship, respectively. The unsaturated
carboxylic acid metal salt-based copolymer (1ii) 1is

described in detail hereinafter.
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15 copolymer obtained by copolymerization of the monomers (i), (ii) and
(i) has a number-average molecular weight (Mn, measured by GPC, in
SErerdns/of polystyrene, the same shali28pply hereinafter) of usually 5,000 to

100,000 and has a glass transition temperature (Tg) of about -20C to

+50C. 20 The (meth)acrylic acid metal salt-based copolymer (b) is

desirably contained as a resin component in an amount of usually 1 to

99% by weight, preferably 10 to 70% by weight, in the antifouling paint
goE‘i@‘t{;iOé%'O” When the (methjagrylic acid metal salt-based copolymer is

con sition,
- rf ce (?fl :(La)resulting coating film tends to have stable and long-term
‘éﬂj{#f&%ﬁ%ﬂifouling property. [0233] The (meth)acrylic acid metal
salt:based .5 copalymer is. prepared in,ageordance With 2 process by s e g
described in Japanese Patent Laid-Open Publication No. 171066/1993,
cofRd jarexample, the (meth)acrylic.acid meatal salt{p), ﬁ@wgez%rr&%@gl
aving a hydroxyl group and/or an amino group and the "another
saManomerdiiyo1Q copalymerizablg with the monomers:(h andi () Metal
amounts corresponding to the amounts of the constituent units in the
szCopolymes h@&;@@gﬂh@zb%mﬁ%diwﬂh@wgﬁp@rggly@ntg%ﬂga%m{@%raﬁ
and then subjected to solution polymerization at a temperature of 60 to

£ 01806d0or D ta 44115 Bowsd Ehe:presease 0h agadical polymerization

The {meth)acrylic acid hydroxy metal salt-based
copolymer (a) has long-term slight-water-solubility as a
vehicle component and has a function of imparting long-
term antifouling property to a cecating film. The
(meth)acrylic acid hydroxy metal salt-based copolymer is
preferably such a resin [II] represented by the following
formula [II] and having metal carboxylate in a molecule as
described in Japanese Patent Laid-Open Publicaticon No.
209005/1996 and Japanese Patent Laid-Open Publication No.
286933/1997.

Rp-COOM~-OH [(I1]

In the formula [II], Rp is a base resin, and M is a
divalent metal atom.

102201 The (meth)acrylic acid hydroxy metal salt-
based copolymer as the resin [II] represented by the above
formula {IZ] and having arcarboxyl group in & molecule can

be obtained by allowing a resin having a carboxyl group in
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initiator. [0234] Finish coating for outside board The finish coating for
SFgutside board is as described above_ in the first method for painting the
exteriér of a 20 ship. Finish coatingl%/r boot topping The finish coating for
boot topping is as described above in the first method for painting the
exterior of a ship. SF-1237 134 Finish coating for deck Examples of the
finish coatings for deck include oil (alkyd-based) finish coatings, phthalic
acid resin-based finish coatings, chlorinated polyolefin-based (rubber 5

a £hlogdeqhased) tinish cogtings vinyl:shaged finish, £patings, agrylic-based

finish coatings, epoxy-based finish coatings, urethane-based finish

d16aatings, silicane ;alkyd:hased finish.coatings acrylic silicone-based finish

coatings and fluororesin-based finish coatings. 10 [0235] As the finish

coating for deckdised inthe davention;a wethanerbased, epexy-hased;
acrylic based or chlorinated polyolefin-based (rubber chloride-based)

1isC0anRy is-preferableutekingeweatheringresistances cadhasion and o the

economical advantage into account. 15 Examples of such finish coatings
calasdeck igelude "Unimadne:(rade aamewavailablesfrageGhugoly Marine
amount of 0.1 te 1 mecl based on 1 mol of the carboxyl
group.

[0221] For specifically synthesizing the resin [II],
to a resin having a carboxyl group in a molecule are added
water in an amount of 0.5 to 5% by weight based on the
resin, an oxide or hydroxide of a divalent metal to be
subjected to addition reaction, and if necessary, an
extremely small amount of a polar solvent for preventing
turbidity, and reaction is performed at a temperature of
50 to 200°C for 1 to 20 hours, as described in Japanese
Patent Laid-Open Publication No. 2869%33/1997.

[6222] As the resin having a carboxyl group in a
molecule, a vinyl-based polymer obtained by copolymerizing
a carboxyl group-containing monomer_such as {(methjacrylic
acid with an acrylic acid alkyl ester (e.g., methyl
methacrylate; ethyl acrylate) or another vinyl-based
monomer such as styrene 1s preferably employed. Also

employable are vinyl polymers other than the above vinyl-
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Paints, Ltd., isocyanate crossliking two-pack urethane resin-based finish
SFSQ%% ), "Epicon Marine Finish" and_"Epicon Marine HB" (both: trade
nafries, available from 20 Chugoku Mﬁrine Paints, Ltd., modified
polyamidoamine crossliking two-pack epoxy resin-based finish coating),
"Ravax Finish" (trade name, available from Chugoku Marine Paints, Ltd.,
chlorinated polyolefin-based finish coating), SF-1237 135 and "Acri 700
Finish" (trade name, available from Chugoku Marine Paints, Ltd., acrylic

baEesin-based finish conling). . Finish.eqating:or supersirugture Examples of

the finish coatings for superstructure 5 include oil (alkyd-based) finish

et €0atings, phthalic acid: yesiprhased finistkeoatings, ghloripated

polyolefin-based (rubber chloride-based) finish coatings, vinyl-based

finishccoatings, agrylie-hased finish coatings: ©poxy- based finish coatings,
urethane-based finish coatings, 10 silicone alkyd-based finish coatings,

me BENy)ic siliconexbased finish seatirgsoand -figereresin-haseddinishy um,
coatings. [0236] As the finish coating for superstructure used in the

mainvestion, aurethane-based, epoxydasetscls deryhiampase@or and an
chlorinated polyolefin-based (rubber chloride-based) coating is preferable,

oxtakingpwentheringi tesistaned, rad hesionrarit-eeariomicabadyantage into
account. Examples of such finish coatings for superstrucure

As the polar solvent, an alcohol-based solvent such
as butanol, a ketone-based solvent, an ester-based solvent
or an ether-based solvent is employed.

[0224) The (meth)acrylic acid hydroxy metal salt-
based copolymer obtained as above has a number-average
molecular weight (Mn, measured by GPC, in terms of
polystyrene, the same shall apply hereinafter) of usually
1,000 to 50,000, preferably 3,000 to 20,000, a glass
transition temperature (Tg) of -10°C to +60°C, preferably
+10°C_to +40°C, and an acid value of 80 to 200.

[0225] The (meth)acrylic acid hydroxy metal salt-
based copolymer is desirably contained as a resin
compenent in an amount of usually 1 to 99% by weight,
preferably 10 te 70% by weight, in the antifouling paint
composition., When the (meth)acrylic acid hydroxy metal
salt~based copolymer is contained in an amount of usually

1 to 9%% by weight, preferably 10 to 70% by weight, in the

antifouling paint composition, a surface of the resulting
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include "Unimarine" (trade name, available from Chugoku 20 Marine
SE‘F—)?Q%;S? Ltd., isocyanate crossliking two-pack urethane resin-based finish
coating), "Epicon Marine Finish" and™“Epicon. Marine HB" (both: trade
names, available from Chugoku Marine Paints, Ltd., modified
polyamidoamine crossliking two-pack epoxy resin-based SF-1237 136
finish coating), "Ravax Finish" (trade name, available from Chugoku
Marine Paints, Ltd., chlorinated polyolefin- based finish coating), and "Acri

comqE@i@xmag&%ﬂ%oaM%ilﬁeblqérxegl%yﬁols%éﬂag%&%im& Ltd.,

acrylic resin- 5 based finish coating). [0237] In each of the above coatings

er(pains) for yuse i thednvention, somponents usually added to coatings
for ship's outside plating, such as antifouling agent, plasticizer, hydrolysis

contrailing agent, pgment: 49, solvent s viseosity medifier and pthersqq
additives, may be contained. In the second method for plating the exterior

copka yship aceordingtostheinvention adasting filrpdgures filmkofthe
above-mentioned each coating such as a primer 15 is formed on the
meaatSide plating'of arshipsbyadistghyhethod, sueh as-ailessspraying, air
spraying, brushing or roller coating. Prior to the primer coating, the
loogtsiderplating sutface tray-be tleahedde remoxe deposiis thermos:sdeh
as rust, grease, moisture, dust, slime and
and has a function of imparting long-term antifouling
property to a coating film. The {(meth)acrylic acid metal
salt-based copolymer is, for example, such a copolymer as
described in Japanese Patent Laid-Open Publication No.
171066/1993, which is obtained by copolymerizing a
(meth)acrylic acid metal salt (i) as a polymerizable
monomer, a monomer {ii) copolymerizable with the
(meth}acrylic acid metal salt and having a hydroxyl group
and/or an amino group, and another moncmer (iii)
copolymerizable with the monomers (i) and (ii)}, and
contains constituent units derived from the (methjacrylic
acid metal salt (i) in amounts of usually 2 to 30% by
weight, constituent units derived from the monomer (ii)
having a hydroxyl group and/or an amino group in amounts
of 2 to 30% by welght and constituent units derived from
the monomer (1ii} in the residual amounts, i.e., 40 to 96%

by weight, with the proviso that the total amount

((i)+(ii)+(iii)) is 100% by weight.
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20 salt, when needed. Further, the above coatings may be used after
diluted to proper concentrations with thinner or the like. [02381 The
¥ 7g weight of each of the abovel #batings (paints) varies depending
upon the type of a ship, SF-1237 137 the type and combination of a
coating to be applied thereon, etc., and is not determined indiscriminately.
However, the anticorrosive coating composition (primer) of the invention
is applied onto the whole of the 5 outside plating area (A) of a shin and
the whole,of the sur logéh%gx%% ed area (S) on the upper side of a
dec\livin an?amount ogﬂ% r example, 13%)%%% %?)% é}/(r)nrésgﬁ" ]i%pg tsﬁl&ness of
(m@RQYL0 10 900 POy Angdtedry Jim. higknessds In e apae of goou 32
to 330 m;ylio the organotlen- ree hydrolyzable an%fonﬁ%na pSaingtJi %piphie%a’
T18ntortheprimer layeron therhoftom (i) apd thepoot topping (if) 9}%?
ship's outside plating in an amount of, for example, 200 to 800 g/m2 and
srifadhickpass: of agqq,éﬁ»,o 19; 300 By, and.its,dryfilp thickpess isdp 15 the
range of about 30 to 300 m; the urethane coating is applied onto the
cuprimer layer ep thesgutside beard (Hi) ngjéhe ship's outside plating in an
amount of, for example, 50 to 300 g/m2 and in a thickness of about 40 to

300mnaand #s daffilan, 2@ thigknessais # the-range-ofabost 3049150 um;
include zinc methacrylate ({CH,=C(CH3)-CO0-),%n), zinc
acrylate ((CHy=CH~COO-),Zn), magnesium methacrylate
( (CHp=C {CH3) —CO0-}:Mg), magnesium acrylate ((CH,=CH-COO-
) aMag), copper methacrylate ((CH,=C{CHj3)~C00~-),Cu) and copper
acrylate ({CHZ:CH—COO—)gCu). |
[0228] The vinyl-based monomer (ii) having a

hydroxyl group and/or an amino group may be a monomer, a

dimer, a trimer or the like provided that it has any one

of a hydroxzyl group and an aminc group, and is
specifically a monomer having one hydroxyl group, such as
Z-hydroxyethyl {meth)acrylate, 2-hydroxypropyl
imeth)acrylate, 3-hydroxypropyl (meth)acrylate or 2-
hydroxybutyl (meth)acrylate. Further, there can be
mentioned an adduct of 2-hydroxyethyl (meth)acrylate with
ethylene oxide, propylene oxide, y-butyrolactone, e~
caprolactone or the like; a dimer or a trimer, such as 2-

hydroxyethyl (meth)acrylate or 2-hydroxypropyl
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the urethane coating is applied onto the primer layer on the deck (iv) of a
ship in an amount of, for example, 50 to 300 g/m2 and in a thickness of
SFél}g@tﬁO to 300 m, SF-1237 138 ankfits dry film thickness is in the range
of about 30 to 150 m; and the urethane coating is applied onto the primer
layer on the superstructure (v) of a ship in an amount of, for 5 example,
50 to 300 g/m2 and in a thickness of about 40 to 300 and its dry film
thickness is in the ra.nge of rim, m, aiiu about 30 to 150 m. [0239] In the
(al ing, the ting_canditions. are set to, for example, a primary
\m(alllglﬁgiog %ﬁis%gr:g of §§§utg 410 ?(Ia?/gmaégls%%oﬁégg/a%a?r%%ﬁ'e}&ye of

g rggglétrlogutghl%osk%fi é@ggga‘gg[gﬁr?gégyfl Tate of about 50 to 120

i
cm/sec. The number of coating times of each coating is not specifically

restrigiod and canche properly.determined 15 according fo the R\%i%te be a

concentration, the desired thickness, etc., so that the coating' may

moG@Hed Ut ance arplural times, 10240] Examples of ships on \g@l?@é%@

above paint (coating) is applied and cured so as to give the above

Exthigkness {paistedshipshincluse;metal ships.s4eh 3s tanker £argg hpat,
passenger boat, fishing boat, barge

amino group-containing monomers, such as {meth)acrylamide

and butylamincethyl (meth)acrylate; dimethylaminoethyl

{meth)acrylate, diethylaminoethyl (meth)acrylate,

dimethylaminopropyl (meth)acrylate, dimethylaminobutyl

(meth)acrylat@, dibutylamincethyl {meth)acrylate,

dimethylaminoethyl {(meth)acrylamide and

démethylaminopropyl {meth)acrylamide. Moreover, there can
be mentioned heterocyclic basic monomers, such as
vinylpyrrolidone, vinylpyridine and vinylcarbazole.

i0230] The “another monomer (ii1i)” copclymerizable
with at least one of the (meth)acrylic acid metal salt (i)
and the monomer {ii) may be an aliphatic, zlicyclic or
aromatic monomer. Examples of (meth)acrylic esters
include:

aliphatic monomers, such as methyl (meth)acrylate,
ethyl (meth)acrylate, n-propyl {meth)acrylate, i-propyl
{(meth)acrylate, n-butyl (meth)acrylate, i-butyl

(meth)acrylate, t-butyl (meth)acrylate, Z-ehtylhexyl



and floating dock. In the present invention, the anticorrosive coating
composition having excellent capability of being coated Sr-1237 139 with
SEvtiods finish coatings is used as alAmer for the outside plating area (A)
and the exposed area (B) on the upper side of a deck, so that an effect of
drastically reducing the kinds of the paints used for the whole ship 5 is
exerted. [02411 In the present invention, by coating, in addition to the
outside plating area (A) and the exposed area (B) on the upper side of a

(me?%g: 5 gl%!ggndfggrg%llaﬁ%éﬂls\gg%t :%%me&rgn%%rf r undercoating

anticorrosivé coatin composition o he invention then coating

(08I the. same primer fog finish.coating (anticarrgsive coating

composition of the invention), the effect of the invention can be much

mote; expectad. Aicaposive coating flm 5. The apgeorrasive coating .

film of thé invention is formed from the fir%J%r the sécond high-solids

ancnticoposive coating composition.of the invention, or it is formed from the
high-solids rapid-curing anticorrosive coating composition of the

5 invention, 20 {0g42]Fainted ship T hedirstrainted ship of Q&E}!%@O%}%
a ship coated with an anticorrosive coating film formed from the

bénzyl (meth)acrylate.
[0231] Moreover, there can be mentioned carboxylic
acids, such as (meth)acrylic acid, itaconic acid, maleic
acid and succinic acid; esters derived from these
10 carboxylic acids; styrene, vinyltoluene, o-methylstyrene,
(meth)acrylonitrile, vinyl acetate and vinyl propicnate.
The above monomers (i}, (11) and (iii) can be each
used singly or in combination of two or more kinds.
[0232] The (meth)acrylic acid metal salt-based
I5  copolymer obtained by copolymerization of the monomers (i),
(11) and (iii) has a number-average mclecular weight (Mn,
measured by GPC, in terms of polystyrene, the same shall
apply hereinafter) of usually 5,000 to 100,000 and has a
glass transition temperature (Tg) of about -20°C to +50°C.
20 The (meth}acrylic acid metal salt-based copolymer (b)
is desirably contained as a resin component in an amount
of usually 1 to 99% by weight, preferably 10 to 70% by
welght, in the antifouling paint composition. When the

(meth)acrylic acid metal salt~based copolymer is contained
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first or the second high-solids anticorrosive coating composition of the

invention or the high-solids rapid SF-1237 140 curing anticorrosive
SEEégﬁﬁg composition of the inventiodThe first painted ship of the
invention is preferably a ship coated with a coating film formed by the first
or the second method for painting the exterior of a ship 5 according to the
invention using the high-solids anticorrosive coating composition. [0243]
The second painted ship of the invention is preferably a ship coated with

1n :G0AlINg film, formed 9}4éheadx{t’%eztf‘gﬁfior%p?a%’l%fco@%ﬂ!}éé%@ﬂﬁ‘gﬁ*)e fmain

agent 10 component (A) and the curing agent component (B) fo

su§@nsliullng the.high-solids rapid-curing anficorfosivg (coating compasitian .

to a static mixer through different feed pipes, mixing them, then guiding

anthe resulting high- Solids rapidscuring anlicoprosive-cpating.composition to

a 15 spray gun and coating a base surface with the composition. °[0244]

The painted part of 3 ship.gaafed with:a. coating film farmed fromy.they

high-solids rapid-curing anticorrosive coating composition is preferably a

cog@ggmianki ar & ballastdank af a ship-Suicha painted:payt 20dnside a ship

Is not usually intended to be repeatedly coated with various coatings as in
dethe-casaiofithe jexieriaef @ shipy SF323734%n Publication No.
171066/1993, and for example, the (meth)acrylic acid metal
salt (i), the monomer (i1i) having a hydroxyl group and/or
an amino group and the “another monomer (iii)”
copolymerizable with the monomers (i) and (ii) in amounts
corresponding to the amounts of the constituent units in
the copolymer have only to be mixed with an organic
solvent such as toluene and then subjected to solution
polymerization at a temperature of 60 to 180°C for 5 to 14
hours in the presence of a radical polymerization
initiator.

{02347 Finish coating for outside board

The finish coating for cutside board is as described
above in the first method for painting the exterior of a
ship.

Finish ccating for boot topping

The finish coating for boot topping is as described
above in the first method for painting the exterior of a

ship.
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Underwater structure The underwater structure of the invention is an
underwater structure coated with an anticorrosive coating film formed

SEfidArthe high-solids anticorrosive cddting 5 composition or the high-solids
rapid-curing anticorrosive coating composition of the invention. [0245]
Examples of the underwater structures include water feed or drainage
openings of steam power or atomic power plants, floodgates, bridge piers
and port 10 facilities. EXAMPLES The present invention is further

described with referegce to_the follgwin exam les, but it should be 15

. 13850 .coatln pje) =]
construed that the mvenﬂomsm—mm#lmﬂ%dgﬁ—% ose examples.
EX&E%@% 49 15 Comparajiye Examples 1 10 4 g%%@'&‘@@%ﬁ@@&e of. |

high-s anticorrosive coating composition ain agent components

(23R4 §Uing ageni:Gompanents.of anlicoppsive £oating Pq”IP&E@ﬂ?—r%?al n%@

prepared in accordance with formulations shown in Tables 1 and

«1 thesprepasationof the high-solids.anticortasive-coating. camppsitions of

Examples 1 to 15, the main agent component SF-1237 142 was prepared

cnly sulficiently dispersing &.blepd by.a paing s shaker ysing glass bgads,

and the curing agent component
coatings, acrylic-based finish coatings, epoxy-basad
finish coatings, urethane-based finish coatings, silicone
alkyd-based finish cocatings, acrylic silicone-based finish
coatings and fluororesin-based finish coatings.

T0235] As the finish coating for deck used in the
invention, a urethane-based, epoxy-based, acrylic based or
chlorinated polyclefin-based {rubker chleride-based)
coating is preferable, taking weathering resistance,
adhesion and economical advantage into account.

Examples of such finish ccatings for deck include
“Unimarine” (trade name, avalilable from Chugoku Marine
Paints, Ltd., isocyanate crossliking two-pack urethane
resin-based finish coating), “Epicon Marine Finish” and
“Epicon Marine HB” (both: trade names, available from
Chugoku Marine Paints, Ltd., modified polyamidcamine
crossliking two-pack epoxy resin-based finish coating),

“Ravax Finish” (trade name, available from Chugoku Marine

Paints, Ltd., chlorinated polyolefin-based finish coating),
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was prepared by homogeneously mixing a blend by a high- speed

dispersing machine. 5 [0246] In the painting with the high-solids

SFaﬁE&%rosive coating composition, thémain agent component and the
curing agent component were mixed in a weight ratio shown in Tables 1
and 2, prior to use. N yodified Conventional high-solids modified
polyamine N o p 0 x epoxy resin (for sunmmer season) CO (for summer
V W season) H Conventional universal primer (for Polyamide o o H

T B NG DB ON MO KN 6 WO GH N NS

Ma%ﬁg?ﬁggﬁ%f%fnﬁ@éﬂf)gk@@ﬂiéckgégﬁlﬁagégP%f%f%?\E6§%§%EJ1

Finish coating for superstructure

Examples of the finish coatings for superstructure
include oil (alkyd-based) finish coatings, phthalic aciad
resin-based finish coatings, chlorinated polyolefin-based
{rubber chloride-based) finish coatings, vinyl-based
finish coatings, acrylic-based finish coatings, epoxy-
based finish coatings, urethane-based finish cecatings,
silicone alkyd-based finish cecatings, acrylic silicone-
pased finish coatings and fluororesin-based finish
coatings.

[0236]. As the finish coating for superstructure
used in the invention, a urethane-based, epoxy-based,

acrylic based or chlorinated polyolefin-based (rubber

chloride-based) coating is preferable, taking weathering

resistance, adhesion and economical advantage into account.

Examples of such finish coatings for superstrucure
include “Unimarine” (trade name, available from Chugoku
Marine Paints, Ltd., isoccyanate crossliking two-pack
urethane resin-based f£inish coating), “Epicon Marine
Finish” and “Epicon Marine HB” (both: trade names,
available from Chugoku Marine Paints, Ltd., modified

polyamidoamine crossliking two-pack epoxy resin-based
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finish cocating), “Ravax Finish” (trade name, available
from Chugoku Marine Paints, Ltd., chlorinated polyolefin-
based finish cocating}, and “Acri 700 Finish” (trade name,
available from Chugoku Marine Paints, Ltd., acrylic resin-
pased finish coating).

[0237] In each of the above coatings (paints) for
use in the invention, components usually added to coatings
for ship's outside plating, such as antifouling agent,
plasticizer, hydrolysis controlling agent, pigment,
solvent, viscosity modifier and other additives, may be
contained.

In the second method for plating the exterior of a
ship according to the invention, a coating film (cured
film) of the abovewmentioned each coating such as a primer
is formed on the outside plating of a ship by a usual
method, such as airless spraying, alr spraying, brushing
or roller coating. Prior to the primer coating, the
outside plating surface may be cleaned to remove deposits
thereon, such as rust, grease, moisture, dﬁst, slime and
salt, when needed. Further, the above coatings may be used
after diluted to proper concentrations with thinner or the
like.

[D238] The ccating weight cof each of the above

coatings (paints) varies depending upon the type of a ship,
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However, the anticorrosive coating composition
(primer) of the invention is applied onto the whole of the
outside plating area (A) of a ship and the whole of the
surface of the exposed area (B) on the upper side of a
deck in an amount of, for example, 100 to 500 g/mz and in a
thickness of about 50 to 500 um, and its dry film
thickness is in the range of about 30 to 300 pm;

the organotin-free hydrolyzable antifouling paint is
applied onto the primer layer on the boettom (i) and the
boot topping (ii) of the ship’s outside plating in an
amount of, for example, 200 to 800 g/m® and in a thickness
of about 50 te 500 pm, and its dry film thickness is in
the range of about 30 to 300 pm;

the urethane coating is applied onto the primer layer
on the outsidé board {iii) of the ship’s outside plating
in an amount of, for example, >0 to 300 g/HF and in a
thickness of about 40 to 300 pm, and its dry film
thickness is in the range of about 30 to 150 um;

the urethane cocating is applied onto the primer layer
on the deck (iv) of a ship in an amount of, for example,

50 to 300 g/m® and in a thickness of about 40 to 300 um,
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0 Xx~- CEHuH:H Eicc wCw4m0)XmozzH x0ao.H UHW-HWD;CUS8
-CAHCC HNDRROIOHOHN.CULICOO CCDOb/COA-~
SPGB EL.,NECr~Ff>0OH .H-dIR$HO-HH:H 0 Nrlcr(1Cr0O N
“Ha)uC"~alwW2 WONCn,-H~".ZV N aa Conventional high-solids
Modified K modified epoxy resin (for polyamine (for ti v w winter season)
winter season) M f Conventional universal primer Polyamide (forMo M o
X (for winter season) winter season) OW 4 NWNO NNaWNtDNM

ané?E%C)%Q;C%HEQ'QQ?CQEQSS is in the range of about 30 to
150 pm; and

the urethane coating is applied onto the primer laver
on the superstructure (v} of a ship in an amount of, for
example, 50 to 300 g/m’ aﬁd in a thickness of about 40 to
300 um, and its dry film thickness is in the range of
about 30 to 150 um.

[0239] In the airless spraying, the coating
conditions are set to, for example, a primary (air)
pressure of about 4 to 8 kgf/cm?, a secondary (paint)
pressure of about 100 tec 180 kgf/em?® and a gun traveling
rate of about 50 to 120 cm/sec.

The number of coating times of each coating is not
specifically restricted and can be properly determined
according to the paint concentration, the desired
thickness, etc., so that the coating may be carried out
cnce or plural times.

[0240] Examples of ships on which the akove paint
(coating) is applied and.cured so as to give the above
thickness (painted ships) include metal ships, such as
tanker, cargo boat, passenger boat, fishing boat, barge
and floating dock.

In the present invention, the anticorrosive ccating

composition having excellent capablility of being coated
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witdf Mz Y PWQW ONXEN O N FEJHO HX Brimer for the

outside plating area (A) and the exposed area (B) on the

upper side of a deck, so that an effect of drastically
reducing the kinds of the paints used for the whele ship
is exerted.

(02411 In the present invention, by coating, in
addition tc the ocutside plating area (A) and the exposed
area (B) on the upper side of a deck, the hold and the
ballast tank with the same primer for undercoating
(anticorrosive coating composition of the invention) and
then coating them with the same primer for finish coating
{anticorrosive coating composition of the invention), the
effect of the invention can be much more expected.

Anticorrosive ccating film

The anticorrosive coating film of the invention is
formed from the first or the second high-solids
anticorrosive coating composition of the inventicn, or it
is.formed from the high-solids rapid-curing anticorrosive
coating composition of the invention.

[0242] Painted ship

The first painted ship of the invention is a ship
coated with an anticorrcsive coating film formed from the
first or the second high~scolids anticorrosive coating

composition of the invention or the high-solids rapid-
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LIP.bXxmLIR*"eUOmMHOOUWMO,CHEHNIMONN.10-H
ONMCyYyl+NUCCCelOCCm!L]CIIOHCN--0O 1+-HONXO
UCHmOM~NrXo7.4-mmmmEo.-l+~s+.-++1UUHozaEH
>S>COO0,. Vm NWNmM---HO4EMN-iOCvel>0~"4-ICN olla

cu@ih@ WhQiH S NIB W s CHKAD AR \eBrphN:Q kshOG IO NG A4 M8, .

v."uulcCiv'qoaz_avE Ga'-01~"'0OUcUU OO0 OMIleti™rU
Thav 2 Gedt QN Stby~skiQl ok tDhN CrGe@INnCIdMpmbaasdiGy a
ship coated with a coating film formed by the first or the
second method for painting the exterior of a ship
according te the invention using the high-solids
anticorrosive coating composition.

[0243] - The second painted ship of the invention is
preferably a ship coated with a coating f£ilm formed by the
method comprising forcedly feeding the main agent
component (A) and the curing agent component (B) for
constituting the high-solids rapid-curing anticorrosive
coating composition to a static mixer through different
feed pipes, mixing them, then guiding the resulting high~
solids rapid-curing anticorrosive coating composition to a
spray gun and coating a base surface with the composition.

[0244) The painted part of a ship coated with a
coating film formed from the high-solids rapid-curing
anticorrosive coating composition is preférably a cargo
tank or a ballast tank of a ship. Such a painted part
inside a ship is not usually intended to be repeatedly
coated with various coatings as in the case of the

exterior of a ship.
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OVIAHOUCNO4JCOra~',+1roiO.Hirl f~[n(NOaC d.C++a.
gfQ4ZLuo00 to-S 01uUmuroSE-1237 145 [0249] Raw materials
used and samples Raw materials used (al) Epoxy resin "Epicoat
834-85X" (bispenol A type epoxy resin (semi- 5 solid at ordinary
temperature), available from Yuka-Shell Epoxy Co., Ltd., epoxy
equivalent: 290 to 310, xylene-cut product, NV: 85%) (a2) Additive (a2-1)
‘Reactive diluent 10 "Cardolite NX4764" (alkylphenol glycidyl ether,
available from Cardolite {Garpetation;- epexy,eguivalent: 400) (a2-2)
Modified epoxy resin "DME-111" (dimer acid modified epoxy resin,
availztble I5ifsem=@btakedMeishinr-Ghemical £0: nkidy eRexy esuivalent:
245 to 275, xylene-cut product, NV: 90%) (ab) Coating film modifier
unfpetrotélsm resinjicture coated with an anticorrosive coating

film formed from the high-solids anticorrosive coating
composition or the high-solids rapid-curing anticorrosive
cocating composition of the invention.

[0245] Examples of the underwater structures
include water feed or drainage openings of steam power or
atomic power plants, floodgates, bridge piers and port

facilities.

EXAMPLES
The present invention is further described with
reference to the following examples, but it should be
construed that the invention is in no way limited to those
examples.

Examples 1 to 15, Comparative Examples 1 to 4

Preparation example of high-sclids anticorrosive coating

compeosition

Main agent components and curing agent components of
anticorrosive coating compositions were prepared in
accordance with formulations shown in Tables 1 and 2. In
the preparation of the high-solids anticorrosive coating

compositions of Examples 1 to 15, the main agent component



"HILENOL PL-10005" (C9 fraction petroleum resin, available from
s HKQLON Chemical Co., Ltd.) 20 (a3) Acrylate monomer "M-CURE 400"
(tetrafunctional aliphatic acrylate, equivalent: 80 to 90, available from
SARTOMER COMPANY, INC.) (bl) Alicylcic amine-based curing agent
SF-1237 146 Adduct of norbornanediamine with epoxy resin (NBDA
adduct) "Ancamine 2597" (available from Air Products and Chemicals,
Inc., active hydrogen equivalent: 90) 5 "NAD-I" (available from
wa@htakesMeishin Chemital £0:n t1d;, active:hydragen eguivalent:96) pa:nt
Adduct of isophoronediamine with epoxy resin (IPDA adduct) "AD-101"
shavaitable from Qhtake-Meishin ChemieakCeou 10 ktdsastiveydiegem
equivalent: 96) (b2) Mannich type curing agent "MAD204(A)" (MXDA
waMapnighapaivaminel condensate of ymetbxylenediaminedfoppaldehyde -
- and phenol, available from Ohtake-Meishin Chemical Co., Ltd.) 15
spGatddliteriX4918!' (Rhehatkamine adduct, available from Cardolite
Corporation) Other ingredients Talc
[0246] In the painting with the high-sclids

anticorrosive coating composition, the main agent
component and the curing agent component were mixed in a

weight ratio shown in Tables 1 and 2, prior to use.
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"F-2 Talc" (general talc, available from Fuji Talc 20 Industrial Co., Ltd.)
Titanium white "Titanium White R-5N" (available from Sakai Chemical
Industry Co., Ltd., titanium dioxide) Silane coupling agent SF-1237 147
"KBM403" (y-glycidoxypropyltrimethoxysilane, Shin-Etsu Chemical Co.,
Ltd.) Potash feldspar "Potash Feldspar KM325" (available from
Commercial 5 Minerals, Inc.) Anti-sagging agent "ASA T-250F" (available

fro iyu KK} Curing accelerator "Ancamine K-54" (availgble fro
) . Modified
Alr Em'U@&@Q&i@s%@?ﬁ@%%'ﬁé@%@dified . polyamine 2] o
2,48+ i(diraethylaminomethylphenal).-Samples |(used in &mparaiive:
EX s. 1 to 4) Main agent for summer seaspr "Barmehrb00 Gray [Main
AORNE| (Pragictname. dniietsal pimer (for syrimetacasan), aauable
iro@ ga:hugoku Marlrggmge'} Psag@'g,%,)Lt .) !\!ova 2600 UightGray Maie, | ©
Agent' (product name. high-solids modified epoky (f6f $Uffimer sgadon)
‘Avaitaldle from Cgugiokg Marine Paints, Ltd.) CGuring agent for summer
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SF-1237

20 "Bannoh 500 Curing Agent" (product name, polyamide (for summer
season), available from Chugoku Marine Paints, Ltd.) SF-1237 148
"Nova 2000 Curing Agent" (product name, modified polyamine (for
summer season), available from Chugoku Marine Paints, Ltd.) Main
agent for winter season 5 "Bannoh 500 Gray Main Agent" (product name,
universal primer (for wmter season), avallable from Chugoku Marine

Paints, - ent . (product name
high- solles” odﬁmd@epw(fowmmehsieaso@ avaﬂadbiélelzo from
RIS "BAHAQhE
ChugokiE Maring Pt L1, Chffrg dgént for V\ﬁﬁfﬁ%@gggﬁ Barfgh=500
QD Curjng-Agent” (product name, nnlvamld 3 for Winter Seaso ),
i 2
availablef m.Ghugoki Maring Paints,  Lid. 15 :Nova 200090 Guring
Agent" @r@z uct name;, madified. pelyamine (far \Mmglr g@g&gﬂ) &\&l able
from Chugaku._Marine Pajnts, L.id.) Using the high-solids anticorrdsive
*toating 20 do positidns; ofthe_examples.and,the comparative e>;amples
=t L) . s oyl o]t .
@reparesﬁa@ ove, the [faliWingtests Were [Edrridd put. The t8st [asults
fare set forthinTaples-3to-6-Festmethods
© <! ‘ 2 ehnlgn ol e o P
® . . . 28] ™~
i ROTHE o mgm‘“‘o”‘r-«mmﬂa e T o
49}
o ®
) . o e 0 ™~ o S e o]
8 gﬁmi ¢ gm‘—id.—tr_;mn,;""h 3 ngﬁ =
O
-r
1 . w 0 Ire! o o o
N . o) f's)) A ot fond
e BAR] o TR TP SR I L WS ol = S ] ]
B
oD
R e . Qmmm (4] Cx Yy
,_:;' & NI A R P A P = & S| 8
193]
}_1 w ool o = o |FHm W N < o |9 o
2,‘ Boaim gmr"ioir"fr_;mmﬂg R il @
o
< @ Wl | o
Q I = ol PRI Ll o 0
& ﬁ S gmMQNMmmag S mgm S
o
o — = o
: o o|Elo o | B3 |z 5
- e N <
i TERE |~ BIS 1Tl |42 = 5 ko
3 ugmv—%@ - o] R 010 ] Z 1 =
0 - P10 0w o (Ol G @byl =z o s
B~ el ulmpe] dley 2 o =
IR B N =1 P Py g Parp oy o —_ HE e @ — £
@ mmxﬁ:qum;«u-a§m £ - I & ) v
o WLz 8 lnsielximion <L 0 - rg ?j g e ©
2 R R I
RN 4] @
v N E g 8l 85 |5l5)E
~ o >
® L3 A e A Y
04 Iz (=T D 0y et ]
= o g e ooy | &1 e o =1 Es IR
3 SN R S E N I IR R
+ Z‘j — B N e P e o 3] v 1 < o] > =
i o s = R Rl kR = el d002 g5 c sl E R
= I © P{'ggu 3383&8 2 g v % ﬁ 84"-
3 I 1 T Dl 1< Y A ] IR 1 s P
. i iy
= = "l BiE -Hgmﬂmxwg” - - R A R el R
B ppad [ o Almivlolg| el @ 0 i} =) | M =
Moy @ M Grolal-|o|al-o|le| o T % @ | 4| O @
o~ o lalao Eoggﬁuurﬁuwwr—ipo b o | op B w
Hololg ~fA @t @ | O R = + &g
o o Hmﬁmmmoﬁemwmézxmg gﬁﬂg
— N Ipe o g Blalwie
L “3§ o Bi g 22 iy g 38
g — | B ia 2 iela ot S5 =2 H S e
e o & ol e uEl TO e et
© D S R O o o S S R i
- B ST S +
o W @n 8% 58w ZaoafREER it
-4 it I T Rt et O = A E L wio A a
oy i é
jos] O
- B gl g 4
™ & T —3m
(o) O 25“" :jDﬁ\_’
- O o oo




10

15

20

(1) Test method and evaluation criteria of curability SF-1237 149 A tin

SEQJ:’iltf was coated with the paint com?gsition by an applicator so that a dry
film t%ickness should become 200, 4nd the time required for enabling
walking thereon at each temperature (20C, 0C) was measured (in 5
accordance with JIS K-5600 3-3). In Examples 16 to 18 and Comparative
Example 5, the measurement was carried out at 20C and 5C. (2) Test
method and evaluation criteria of pot life The time required for that the

[ odsepsity ofithe 10 sample (PaineompEsition) of 200 g became 3 times
the initial viscosity at 20C was measured (in accordance with JIS

Ral-56002-6)=1(3) Festymethod and evaluation criteria of pencil hardness A

tin plate was coated with the paint composition by 15 an applicator so that
a dry(8lm thigkness:sheuld become 200 and then dried. The resulting
test plate was immersed in warm water of 40C for 90 days and then

scratthedawish adead oba pensi kpexamine a haedngssof thecoatingen; -
film, and the hardness was represented by a 20 pencil hardness mark (in
scAcobrdancerwith S Kes60@ bed)u 4) Testumethoshand-evaluation crtesia)
of flexing resistance A tin plate was coated with each of various
Eranticobrosivelgaints ebtaingddnthie examptesoand the 310, xylene-cut
product, NV: B85%)
(22) Additive
{a2-1) Reactive diluent
“Cardolite.NX4764” {alkylphenol ¢glycidyl ether,
available from Cardolite Corporation, epoxy equivalent:
400)
(a2-2) Modified epoxy resin
"DME-111" (dimer acid modified epoxy resin, available
from Ohtake-Meishin Chemical. Co., Ltd., epoxy equivalent:
245 to 275, xylene-cut product, NV: 90%)
(ab) Coating film modifier kpetroleum regin)
“HILENOL ?L¥1ooos" (C9 fraction petroleum resin,
available from KOLON Chemical Co., Ltd.)
{a3) Acrylate monomer
"M-CURE 400" (tetrafunctional aliphatic acrylate,
equivalent: 80 te 80, available from SARTOMER COMPANY,

INC.)

(b1} Alicylcic amine-based curing agent
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SF-1237 150 comparative examples by air spraying so that a dry film

spihigkness should become about 20Q 4and then dried in an atmosphere of
23C and 65%RH for 7 days to prepare a test plate. The test plate had a
size of 150 mm x 50 mm x 0.3 5 mm (without hole). After the painted test
plate was allowed to stand for 7 days at 23C, flexing resistance of the
test plate was measured in accordance with JIS K-5600 5-1 and
evaluated based on the following evaluation criteria. 10 [0250] Evaluation
critexiackrNeithercerack ner.peeling was wbservedoBB: Fing grackawas
observed but peeling was not observed. CC: Peeling was observed. 15

ad@B)cEest method and evaluation criteria of impact resistance A test plate
(material: steel SS-400) of 150 mm x 70 mm x 2.3 mm (without hole)
haviybeem suhj@ctéd tfo samd iblasting Wassubjectad-toian fmpast
resistance test in 20 accordance with the 1ISO-6272 Dupont system using

Chamimpaet téster (fraderiarmehPdpontimpact Testespmanatactured by
Taiyu Kizai K.K.) under the conditions of 1/4 inch, 1 kg and 50 cm, and
the iMipactrésisenee hwdsl evdluatedbesede oM¢hie fdllowihg tiiteria. Co .,
SF-1237 151

Ltd., active hydrcgen eguivalent: 96)

Adduct of isophoronediamine with epoxy resin (IPDA
adduct)

“AD-101” (available from Ohtake-Meishin Chemical Co.,
Ltd., active hydrogen equivalent: 96)

(b2} Mannich type curing agent

“MADZ04 (A)” (MXDA Mannich polyamine, condensate of
metaxylenediamine, formaldehyde and phenol, available from
Ohtake~Meishin Chemical Co., Ltd.)

“Cardolite NX4918” (Phenclkamine adduct, available

from Cardolite Corporation)

Other ingredients

Talc

“F-2 Talc” {(general talg, available from Fuji Talc
Industrial Co., Ltd.)

Titanium white

"Titanium White R-5N” (available from Sakai Chemical
Industry Co., Ltd., titanium dioxide!

Silane coupling agent



[0251] Evaluation criteria AA: peel diameter of less than 12 mm BB: peel
SEQi@Enﬁer of not less than 12 mm ang Ix}ess than 18 mm 5 CC: peel
diameter of not less than 18 mm (6) "Ilest method and evaluation criteria of
salt water resistance The test plate used in "(5) Test of impact
resistance” was used, and the lower part of the test plate 10 was provided
with a cut line reaching the base. Then, the test plate was immersed in 3%
salt water at 40C for 90 days (3M), and after a lapse of 30 days and a
lapse 0,900 days\an appearangeQfihe coating filk wasohservedhand ry
evaluated based on the following criteria (in accordance 15 with JIS
Chk=b60016-1)..Evaluation criteria AA: Regarding blister, crack, rust, peeling
and hue, any change is not observed. [0252] BB: Regarding any one of
blistér teatk, £20 digtapeeling and hue, a little defect (change) is
observed. CC: Any one of blister, crack, rust, peeling and change of hue
apparently tdkegsepldeeaSFHI2BT5152( { ¥ a TéstrhethDdand-evalaticmn 1

criteria of electric anticorrosion property
5  Minerals, Inc.)

Anti-sagging agent

" “ASA T-250F” {available from Ito Seiyu.K.K.)

Curing accelerator

“Ancamine K-54" (available from Air Products and
10 Chemicals, Inc., 2,4,6-tri(dimethylaminomethyl)phenol)

Samples (used in Comparative Examples 1 to 4)

Main agent for summer season

“Bannoh 500 Gray Main Agent” (product name, universal
primer (for summer season), available from Chugoku Marine

15 Paints, Ltd.)

"Nova 2000 Light Gray Main Agent” (product name,
high-solids modified epoxy (for summer season), available
from Chugoku Marine Paints, Ltd.)

Curing agent for summer season

20 “Bannoh 500 Curing Agent” (product name, polyamide
(for summer seasocon), available from Chugoku Marine Paints,

Ltd.)
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The test plate used in "(5) Test of impact resistance" was used. The test

SEp_@%g/as immersed in 3% 5 saltw t{ at 40C for 90 days (3M) in
accordance with ASTM G-8, and electric anticorrosion property was
evaluated based on the following criteria. [0253] Evaluation criteria AA:
Regarding blister, crack, rust, peeling and hue, 10 any change is not
observed. BB: Regarding any one of blister, crack, rust, peeling and hue,
a little defect (change) is observed. CC: Any one of blister, crack, rust,

peeling-and ohange-of-hue apparenty t ace.115(8) Test mathgd

and evaluation criteria of resistance to high temperature and high

pohyidity<l hertest platewsed ik Y6 Testelimpast Lesistancer wasiised.
The test plate was held in a tester at a temperature of 50C and a humidity

Maafi9xd0 fari 9@ days 28 (8M), and every 30 days, an appearance of the
coating film was observed and evaluated based on the following criteria

(in agedrdangemithtdS K-H608r7-2k 514237 153 Evaluation criteria AA:
Regarding blister, crack, rust, peeling and hue, any change is not
obselRed {0258 BB:Reygarting ahy omne of hiistet, erackaddystpeeling ; 1
and hue, a little defect (change) is
primer (for winter season), available from Chugoku Marine
Paints, Ltd.)

"Nova 2000 Light Gray Main Agent” (product name,
high-solids modified epoxy (for winter season), available
from Chugoku Marine Paints, Ltd{)

Curing agent for winter season

“Bannoh 500 QD Curing Agent” ({product name, polyamide
(for winter season), available from Chugoku Marine Paints,
Ltd.)

“Nova 2000 QD Curing Agent” (product name, modified

polyamine (for winter season}, available from Chugoku

Marine Paints, Ltd.)

Using the high-solids anticorrosive coating
compositions of the examples and the comparative examples
prepared as above, the following tests were carried out.
The test results are set forth in Tables 3 to 6.

Test methods

(1} Test method and evaluation criteria of curability
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observed. CC: Any one of blister, crack, rust, peeling and change of hue

SEa_q 3{ 9”“)/ takes place. (9) Test method and evaluation criteria of

resistance to 10 water of temperatulrégdifference The test plate used in

"(5) Test of impact resistance” was used. The test plate was immersed in
such an immersion tank'that the coated surface of the test plate should
be brought into contact with warm water of 15 50C and the back surface
thereof should be brought into contact with water of 20C. After 4 days, 7

days.and 10,days, ap.appearance gf the coating film:was gyaluated. For

evaluating an appearance of the coating film, size of blister and degree o

anocginencedberent were evaluated 20 based omthe fallowing criteria.and
expressed by an ASTM classification mark (ASTM D 714-56). In

20Bxqinples:16 10.18 1apd ComparativerExample 8 .an.appsarange of the.

coating film was evaluated after 1 day, 3 days and 7 days from the
atimypersionpld28¢ 454 | Evatuation criteriasSizea Ner 4@: ngre No. 8:

smallest size 5 No. 6: medium size No. 4: large size

accordance with JIS K-5600 3-3). In Examples 16 to 18 and
Comparative Example 5, the measurement was carried out at
20°C and 5°C.
(2} Test method and evaluation criteria of pot life

The time required for that the viscosity of the
sample {paint composition) of 200 g became 3 times the
initial viscosity at 20°C was measured (in accordance with
JIS K-5600 2-6).
{3} Test method and evaluation criteria of pencil hardness

A tin plate was coated with the paint composition by
an applicator sc¢ that a dry film thickness should become
200.g and then dried. The resulting test plate was
immersed in warm water of 40°C for 90 days and then
scratched with a lead of a pencil to examine z hardness of
the ceating film, and the hardness was represented by a
pencil hardness mark (in accordance with JIS K-5600 5-4).
{4) Test method and evaluation criteria of flexing
resistance

A tin plate was coated with each of varicus

anticorresive paints obtained in the examples and the
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[0255] Degree of occurrence D: dense MD: medium dense 10_M:
siediym F: few [0256] The test strip \{v%a}f immerseql for 14 days in a]l. .
Then, an X-shaped cut was made on the coating film of the test strip with
a knife, and adhesion was evaluated 15 based on the following criteria (in
accordance with JIS K- 5400 6-18.5.3). Evaluation criteria AA: Peeling of
the coating film was not observed. (excellent adhesion) 20 BB: Peeling of
the coating film was partially observed. [02571, CC: Peeling of the
couating filmdoek: ptase= {bag adhesiop) SF+£237:45% (1) Test method,,
and evaluation criteria of A heavy oil + salt water immersion test The test
tIplaterused Bt () IEeshotimpacinresistance’jwas,ysed.cFheytest platg was
placed in a 5 container containing equal amounts of an A heavy oil and
21390 sahtavaten at BOTfor 90 dafysHBM)a Afferdhe snmmersion, she test- e st
plate was pulled up, and adhesion of the coating film and corrosion of the
Plse-wefégistayr plate had a size of 150 mm »x 50 mm x 0.3

mm {(without hole). After the painted test plate was
allowed to stand for 7 days at 23°C, flexing resistance of
the test plate was measured in accordance with JIS K-5600
5-1 and evaluated based on the fellowing evaluation
criteria.

(02507 Evaluation criteria

AA: Neither crack nor peeling was observed.

BB: Fine crack was observed but peeling was not
okserved.

CC: Peeling was observed.
(5) Test method and evaluation criteria of impact
resistance

A test plate (material: steel S55-400) of 150 mm x 70
mm o x 2.3 mm {(without hole) having been subjected to sand
blasting was subjected to an impact resistance test in
accordance with the IS0-6272 Dupont system using an impact
tester (trade name: Dupont Impact Tester, manufactured by
Taiyu Kizal K.K.} under the conditions of 1/4 inch, 1 kg
and 50 ¢m, and the impact resistance was evaluated based

on the following criteria.



observed and evaluated based on the following criteria. 10 [0258)

g F=valyation criteria AA: Adhesion Wa?ﬁqxcellent, and rust was not observed
on the base. BB: Adhesion was excéllent, but rust was observed on the
base. 15 CC: Adhesion was bad, and rust was observed on the base.
(11) Finish coating properties after interval The anticorrosive coating
composition was sprayed by an air sprayer, dried and immediately
subjected to outdoor 20 exposure. After an interval of a given time, the

f Cfplawing firista toating wasrappiied s The resulting test plate was dried at
room temperature for 7 days and then immersed in salt water for 1
moniR Afterdhe testipdatewas pukessup,harcross-gut adhesion test was
carried out, and SF-1237 156 interlaminar adhesion was evaluated based
or. théfollowang driverer 40259 Crosslout adhasian 1estin ageprdance
with JIS K5400 8.5.2): Cuts reaching the base were made at 5 intervals of

thamr&oms to form 25 squares. Onto the squares, a cellophane tape was
attached. Then, one end of the tape was peeled at an angle of about 45,

3 and peelints €peelirgreitioy of thencdatingfémnkas: observed. Evaluation

criteria
(6) Test method and evaluation criteria of salt water

resistance
The test plate used in “(5) Test of impact

resistance” was used, and the lower part of the test plate
10 was provided with a cut line reaching the base. Then, the

test plate was immersed in 3% salt water at 40°C for 90

days (3M), and after a lapse of 30 days and a lapse of 90

days, an appearance of the coating film was observed and

evaluated based on the following criteria (in accordance
I5 with JIS K-5600 6-1).

Evaluation criteria

AA: Regarding blister, crack, rusﬁ, peeling and huae,
any change is not observed.
10252] BB: Regarding any one of blister, crack,
20 rust, peeling and hue, a little defect {change) 1is
observed.
CC: Any one of blister, crack, rust, peeling and

change of hue apparently takes place.
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10 AA: Peeling was not observed at all. [0260] AB: Peeling of less than
SFl_ﬁ? the whole area was observeg% BB: Peeling of not less than 15%
and less than 35% of the whole area’Was observed. 15 BC: Peeling of not
less than 35% and less than 60% of the whole area was observed. CC:
Peeling of not less than 60% of the whole area was observed. Finish
coating 20 "Unimarine 700" (available from Chugoku Marine Paints, Ltd.,
isocyanate crossliking two-pack urethane resin-based finish coating)
(TSFI23Y ¥k nEpicondVarae finishiy(availakle from £hugoku Marine
Paints, Ltd., modified polyamidoamine crossliking two-pack epoxy
anteSi-based finish.epatirg),'Bannoh SOON" available from Chugoku
Marine Paints, 5 Ltd., epoxy binder for AF) 414 ~iZ3t33/333N -~O
N clThEWESN 1R Nl (Rs@N I x UsM B LG U@ W tU UTrF. N
NCCCCCCCCH3A SIL,NNONONONOAMNUOTIroro0O.10)t
re@it:@40d0 '@ thOW. U OHe test plate was immersed in 3%

salt water at 40°C for 90 days (3M} in accordance with
ASTM G-8, and electric anticorrosion property was
evaluated based on the following criteria.

[0253] Evaluation criteria

AA: Regarding blister, crack, rust, peeling and hue,
any change is not observed.

BB: Regarding any one of blister, crack, rust,
peeling and hue, a little defect (change) is observed.

CC: Any one of blister, crack, rust, peeling and
change of hue apparently takes place.
(8) Test method and evaluation criteria of resistance to
high temperature and high humidity

The test plate used in ™ (5) Test of impact
resistance” was used. The test plate was held in a tester
at a temperature of 50°C and a humidity of 95% for 90 days
(3M), and every 30 days, an appearance of the coating film

was observed and evaluated based on the following criteria

(in accordance with JIS K-5600 7-2).
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Evaluation criteria

AA: Regarding blister, érack, rust, peeling and hue,
any change is not observed.

[0254] BB: Regarding any one of blister, crack,
rust, peeling and hue, a little defect (change) is
cbserved.

CC: Any one of blister, crack, rust, peeling and
change of hue apparently takes place.

(9} Test method and evaluaticn criteria of resistance to
water of temperature difference

The test plate used in “(5) Test of impact
reslstance” was used. The test plate was immersed in such
an immersion tank that the coated surface of the test
plate should be brought into contact with warm water of
50°C and the back surface thereof should be brought into
contact with water of 20°C. After 4 days, 7 days and 10

days, an appearance of the coating film was evaluated. For

~evaluating an appearance of the coating film, size of

blister and degree of occurrence thereof were evaluated
pased on the following criteria and expressed by an ASTM
classification mark (ASTM D 714-56). In Examples 16 to 18
and Comparative Example 5, an appearance of the ccating
£ilm was évaluated after 1 day, 3 days and 7 days from the

imnersion.
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EvAl 1 3Y:6h0criteria

Sirze

No. 10: none

No. &: smallest size
No., 6: medium size
No. 4: large size

[0255]  Degree of occurrence

D: dense

MD: medium dense

M: medium

F: few

[C256] The test strip was immersed for 14 days in
all. Then, an ¥X-shaped cut was made on the coating.film of
the test strip with a knife, and adhesion was evaluated.
based on the following criteria {(in accordance with JIS K-
5400 6-18.5.3).

Evaluaticn criteria

AA: Peeling of the coating film was not observed.
(excellent adhesion) |

BB: Peeling of the coating film was partially
observed.

[G257] CC: Peeling of the coating film took place.

{bad adhesion)
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UNUNOOowMo-.UU) HU NAU.HanUXENNp> -HO-H
SFL%%QOOUO/XC)COUI~N rA’ls-HU-.UUCuoaop,C)NN Cv-)
rooU-HNEU.HOUOU ,OEN T NIQUUONM .+0Uro'HNU
Q,ryCDCpx1,UN0C)'--coCSOnmmom-0 W,-~0)Nrooa
u) x N Finish coating properties after interval: (D The coating under test
was applied by a sprayer, then dried W and immediately subjected to
outdoor exposure. After an interval of a given time, various finish coatings

(1were applied: deed af roam temperatpre-for Jdays and hep . 511 +
deteriorated by immersing in salt water at 40C for 1 month. Then,

sainterlaminar agthesionwas everall evaluated. ;W!U;U;U IUIU U;V;U;V rr~~
U, U,VivVmuU; UlJU r-10kU:JUqUVUU UWOk [UW U)or~rya
a Wi MediU plate used in “(5) Test of impact
resistance” was used. The test plate was placed in a
container containing equal amounts of an A heavy cil and
3% salt water, at 60°C for 90 days (3M). After the
immersion, the test plate was pulled up, and adhesion of
the coating film and corrosion of the base were visually

observed and evaluated based on the following criteria.

[0258] Evaluation criteria

AR: Adhesicn was excellent, and rust was not observed
on the basé.

BB: Adhesion was excellent, but rust was observed on
the base.

CC: Adhesion was bad, and rust was observed on the
base.
(11} Finish coating properties after interval

The anticorrosive coating composition was sprayed by
an air sprayer, dried and immediately subjected to outdoor
exposufe. After an interval of a given time, the following
finish coating was applied. The resulting test platerwas
dried at room temperature for 7 days and then immersed in
salt water for 1 month. After the test plate was pulled up,

a cross-cut adhesion test was carried out, and
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criteria.

10259] Crcecss-cut adhesion test (in accordance with
JIS K5400 8.5.2): Cuts reaching the base were made at
intervals of 2 mm so as to form 25 squares. Onto the
squares, a cellcphane tape was attached. Then, one end of
the tape was peeled at an angle of about 45°, and peeling
{(peeling ratio) of the coating film was cbserved.

Evaluation criteria

AA: Peeling was not observed at all.

(0260 AB: Peeling of less than 15% of the whole
area was observed.

BB: Peeling of not less than 15% and less than 35% of
the whele area was cbserved.

BC: Peeling of not less than 35% and less than 60% of
the whole area was observed.

CC: Peeling of not less than €0% of the whole area
was observed.

Finish ceoating

“Unimarine 700" {(available from Chugoku Marine Paints,
Ltd., isocyanate crossliking two-pack urethane resin-based

finish ccating)
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Paints, Ltd., modified polyamidcamine crossliiking two-pack
epoxy resin-based finish coating)
“Bannch 500N” available from Chugoku Marine Paints,

Ltd., epoxy binder for AF}
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SEGLAAR a '~ SF-1237 162 [0265] B¥mples 16 to 18, Comparative
Example 5 Preparation example of high-solids rapid-curing anticorrosive
coating composition Main agent components and curing agent
components of 5 anticorrosive coating compositions were prepared in
accordance with formulations shown in Table 7. In the preparation of the

o highrsolids;rapid-eddng @nt&@rﬁ%%iV%@gggg@s?w@gﬁgﬁ Examples
16 to 18, thie"main agéent componernt and thécuring agent component
were each 10 prepared:Ry.pemogengously saixinga Qgﬁgcp%:ﬁring _
high-speed dispersing machine. [0266] In the painting with the high-solids
rapid- curing aptieorresive,eaating-eorapasitienthe Mmainagent
component and the curing agent component were mixed in a 15 weight
ratigsshewa dre Tablesfupsios e ysenthe highsolidsaapid-emifithents of
anticorrosive coating compositions were subjected to various property

antests irdbe same-manner asipoxamplent. (ithesedesisrthe peints
different from those of the tests in Example 1 are

accordance with formulations shown in Takle 7. In the

preparation c¢f the high-solids rapid-curing anticerrosive
coating compositions of Examples 16 to 18, the main agent
component and the curing agent component were each
preparéd by homogeneously mixing a blend by a high-speed
dispersing machine.

[026¢] In the painting with the high~solids rapid-
curing anticorrosive coating composition, the main agent
component and the curing agent component were mixed in a
weight ratic shown in Table 7, prior to use.

The high-solids rapid-curing anticerrosive coating
compeositions were subjected to various property tests in
the same manner as in Example 1. {In these tests, the
points different from those of the tests in Example 1 are
described in the above descriptions of the test methods
and in Tables 7 to ¢ and their “Notes (Tables 7 to 9)7.

[0267] The test results are set forth in Table B

and 9.
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NEOUGHOTN NdWNIrOMIONIZONNN'IHAONCCTo
[aW]laUM(Ju)H&ZINO*"ZIUUMNNHNC~n FCWOHoFCcoO.l
23Z<0)0VryOWO.--NU-H>HacH TSNqQ3A0AON .r{bO
~NH4HO00)O40)ONAmMmromoNCroR.roC)roooam'H VIH

04 CCH(uO0EtHQ& " NQQELHJ0 GZG UCHQLH04A rirow

IO UOHH-O'oC>w~nAo, HHrO/v7IHGAroro(=ho:AlH

aZ NUCC-HNNw:INHC<F..OHN HAHNHCHMO QO H ;aqqx ﬁg
Ll 1.1 [ L oL L O W V.Y | . o Aiiver ZE R <o N | B . S . ¥ roY 1
(1} Lugapilrcy \(DFF: 24 gy esme P20SCTY Thve M Tem S ISh P T )
redubre® MuMdem HhX Géﬁiﬁig) 5% 20.5 22.5 25 120
{2) Pot life (min.) 20°%¢ 20 30 20 &0
(3) Pencil hardness (after immersion of
40°Cx3M) 2B 2B 2B HB
(4} Flexing resistance [(23°Cx7davys) An AR BA AR
(5) Impact resistance (1/4 inch, AR an an AR
1kg=*50cm)
[Anticeorrcsion property]
{6y Salt water immersion (3% Nall water, AR BR RR 1293
40° Cx3M)
(7} Electric anticorrosion (3% salt
water, 40°Cx3M) AR AR AR AR
{8} High temperature and high humidity
(40°C/95%x3M) AR AR AR A
(9) Temperature differsnce test %g -------- '1:; g-ig -------- 18 ««««««««« jig »»»»»
Test surface (50%c)  [---Doeefeootieodooa it LA
o 7D No.6 D | Ne.6 D | Ro.6 D | No.8 D
Back surface (20°C) P
{temperature differencs: 30°C) sion ce cC cC cC




5

10

rZNN~HHO CONH WQFC<FZOCCmNIaNCSH'H).Hro
SFo_ﬂ%ﬂ;‘%)HHHNNHHCmrorooHOIHOmoo rNofb rn"G-C N
TYHNW OFE cn”p U m U P3F-1237 164 [02691 Table 8 (Test
results) Test No. Ex. 16 Ex. 17 Ex. 18 Comps (1) Curability (DFT: 200
um) (time 20c -75 24 required for enabling walking) 5c¢ 25 120 (2) Pot life
(mi.) 20c 20 60 (3) Pencil hardness (after immersion of 2B HE 40'C-3M)
(4) Flexing resistance (23'C-?days) AA AA AA AA (5) Impact resistance

[0@7M inch, Tkaxg0em) AAAAAR AR JANHGOOSIRA PR r high-solids
rapid-curing anticorrosive paint composition after

interval)

Ex. Ex. Ex. Comp. \
Test No. 16 19 18 Ex.p5 Remarks
Finish coating
properties of (interval} g o 5
various coatings =4 ol Ry ’a @
Outdoor exposure | | A
e TR B
Urethane-based | "7 days| AA | . an | Aa T 2o g, é 5
finish coating | T 14 days] CC_ BA IRA [ CCJ 88 mTE
(Unimarine 700) |7 Wdays| ¢cc oo e e g rma gy
______________ 60 days [ CC U CC e e Ty e BRT
90 days | ce Ve e e g Je g
Outdoor ewposure [ 1 T T LoTiEs
Epoxy-based "_____________‘E__Ei_qy_s ----- AR L) A{% N R . %. ?’o g ? Iy ”S
finish coatilng [~eeeerom-mmoa- ;-I-—Ej-%y-s ----- BA L. o S Y = o gL8 5o
{(Epicon Marine |----ve-weeoae- 14 daysy BA ] S - S B BA 1R oo 3 g o a
Finish)  lececccecaoen. 30 days | AA | AR | AA 1 BA 1@ " Lo
______________ 60 days[ aa | BA_|AA 1 CC | Bwf g0 8
90 days | cc 1'Ce cC ce 7 pno
Outdoor exposuxe | | L 5B C2Fan
e pdaysT AR AR RATURAT T SRR G0 g,
Epoxy binder for ________________7__91_%3_,'_5_____%?: ------ AR WBR AR é § ad e H‘: :‘f
AF (Bannoh SO00N) leceeevoeoooeon tddays| AA L AR L BAR | BA 1" egoHe "y
______________ 30 days | AM | BA | BA | AA SR R
______________ 60 days | 2RI TANT[TAATTEET 8y DTG g G
50 days | CC ol cC cc g,“‘g oGk
Outdoor exposure | | ~gud? oy
''''''''''''''' -] fd
same ing | s S LBTITRTIR T T g ga 8
{Undercoating |---=-----=---- 1 dnvs VAR T AT A T e E‘ o 7 §2
was used as  jree-emmemmeeasioa- ij_—afy-s-----% »»»»»» AD LRRLLLBA o g§ P a
finish coating.} fercmrmccaceea- 30 daysj _ BA L AR |..RA AA . FJ *"g 5 BB
______________ 60 days| BB | Aa | an [ CC | & Y
90 days | CC ce cc 1 e 2
(02711 Notes (Tables 7 to 9)

Raw materials used

(al) Epoxy resin

“AER260” (bisphenol A type epoxy resin (liguid at
ordinary temperature, available from Asahi Kasei Epoxy Co.,
Ltd., epoxy equivalent: 190, NV: 100%)

(a2) Additive

(a2-1) Reactive diluent



10

15

20

(6) Salt water immersion (3% NaCl water, AA hA AA A.~ 40C-3M) (7)

SFE!%%U}C anticorrosion (3% salt AA sAA AA water, 40'C-3M) (8) High

température and high humidity AA AA AA (40C/95%x3M) (9)
Temperature differencetest . 1D 1010 10 10 Test surface (50c)
3D10---F-10 0 --"-" - a 7D No.6 D No.6 D N,0.6 D No.8 D
Back surface (20C) ion (temperature difference: 30C) Sion cc cc cc cc
SF-1237 165 [0270] Table 9 (Finish coating properties of high-solids

rapidzaiing antisorrosiye paint.compasition;afier: infervabyEest No. Ex.
Ex. Ex. comp. 16 17 18 Ex. 5 Remarks Finish coating properties of

av{intersaly ofwoxanious coatingsts Gyrad QuHdRerexposure o 'ad:3gays
Al _ Al AlAA.H
equivalent: 285)

[0272] lap} Petroleum resin

“Necires EPX-L2” (indene-styrene-~based, available
from Nevcin Polymers Co.)

(bl) Alicyclic amine-based curing agent

adduct of norbornanediamine with epoxy resin (NBDA
adduct)

(i} “NAD-7” (availlable from Ohtake~Meishin Chemical
Co., Ltd., active hydrogen eguivalent: 140)

[6273] (ii) ™“SUNMIDE NB-205” (available from Air
Products and Chemicals, Inc., active hydrogen equivalent:
80)

(bZ) Mannich type curing agent

“WH-0397 (MXDA Mannich polyamine, available form
Dainippon Ink & Chemicals Inc., active hydrogen
egquivalent: 98)

Other ingredients

(1) mica {trade name: Suzorite Mica 200HK, available
from Kuraray Co., Ltd.)
(ii) benzyl alcohol (available from Tosoh Corporation,

boiling point: 205.45°C)



10

15

20

'o rt Urethane-based ---------------- ys AA AAAAAA.. Ha

Sr—31237 7_da___ ---e-eee- _aoaf" ~y finish coating 14
days CC AA ----1A ----- CCpWaOo ------------- (Unimarine 700) 30 days CC
CCCC__CCm~""m __ . --mmmmmmme 60 days CC CC CC Cc-,

ot or p nn 90 days CC CC CC Cc Outdoor exposure F, H.r<c a,r
3 days AA AA AA AA a6, mw Epoxy-based - days
m o rt n rt’ finish coating ................

_u.;mrb --baana;kl K a0 14 days M&Aa% AlAragdiham

(Epicon Maring -------------= = - cmeeeev ~-n"mGymn - A ----- - 30
MiEmnish)shdays &Azééﬁ/@é\fpamt Y} ——— ___60 days AA AA
__AA-_ —-CC_ 10 ------mmmm - 90 days CCCCCCCCmawyY,or.

Outdaen expoisusedd &a3m0”. (silane coupling agent, available

from Chisso Corporation)

(v} anti~sagging agent (trade name: ASA T-250F,
available from Ito Seiyu K.K.)

(vi) tertiary amine (trade name: Ancamine K-54,
availéble from Alr Products and Chemicals, Inc.)

{vii) potash feldspar {trade name: KM-325, availlable
from Commercial Minerals, Inc.)

(viii} barium sulfate (tCrade name: Barico 300W,
available from Hakusui Chemical Industries, Ltd.)

Comparative Example 5

(1) “Nova 5000 Light Gray Main Agent” (general name
of product, solvent-free epoxy coating, available from
Chugoku Marine Paints, Ltd.)

(ii} “Nova 5000 Curing Agent” {general name of
product, solvent-free amine curing agent (modified

polyamine), available from Chugoku Marine Paints, Ltd.)



3 days AAAAAAAAdDNC-Mmpaw ----------- Epoxy binder for ----------
Jaays emam 14 days AA | AA Al Al AF (Bannon SOON)
------------ 30 CC ays CC cc cc d6% '< m Oor expoure ~' ra+ N
------------------------------------------------- Samekind _3days___ _ |

___-cc AAAAAA Aafl afUadercoa ng--—-'7s._._"--------- A----- --- AA
- . AA -AA---"--Ho " 4 A--AAAA AAAwW Nnwas used as - 4 A AA
.-- - -_a finish coating.) 3days AAN a - - -----------= == —-om -m —oomeee 60

1.2 9@?%,990%'}@1% _anticorrdaYS,CCJOZ7 1 Notes{Tables. 710 9) 5 Raw
~ Mmaterials used (al) Epoxy resin "AER260" (bisphenol A type epoxy resin
compris{ifiid at ordinary temperature, available from Asahi Kasai Epoxy Co.,

(abtd.; epoxyrequivalent: 190, NY=100%)10, (@2 Additive {§2-1L)-Regetive
resin aggu?g%) 2 polymerizable (meth)acrylate monomer, and

(BY a curing agent component comprising {bl) an
alicyclic amine~based curing agent,

wherein the main agent component (&) and/cr the curing
agent component (B) comprises at least one of the following
additive (a2) and the following coating film modifier {ab):

(a2} at least one additive selected from the group
consisting of (a2-l) a reactive diluent having an epoxy
group and (a2-2) a modified epoxy resin, and

(ab) at least one coating film modifier selected Ifrom
the group consisting of a petroleum resin, a xylene resin, a
coumarcne resin, a terpene phencl resin and a vinyl

chloride~based copolymer.

2. The high-solids anticorrosive coating composition as
claimed in claim 1, wheresin the additive (aZ) or the ccating
film modifier (ab) is contained in the main agsnt component

(AY, or the additive (a2) is contained in the main agent



SF-1237 166 "Epodil 759" (alkyl(CI2-CI3) glycidyl ether, available from Air
Products and Chemicals, Inc., epoxy equivalent: 285) [0272] (ab)
Petroleum resin 5 "Necires EPX4g2" (indene-styrene-based, available
from Nevcin Polymers Co.) (bl) Alicyclic amine-based curing agent adduct
of norbornanediamine with epoxy resin (NBDA adduct) 10 (i) "NAD-7"
(available from Ohtake-Meishin Chemical Co., Ltd., active hydrogen
componegguivalent) 146)027316i) "SORMIDE NB1G05" @oaiiabie Fromlaly) s

containlipducts and Ghemigals,Ing., ee&hg@@.ﬁyéi{eg%wivalent 90) 15 (b2)
Mannich type curing agent "WH-039" (MXDA Mannich polyamine,

available form Dainippon Ink & Chemicals Inc., active hydrogen

3. nequivalent: 98) Other ingredients 20;(dnicaftrade pame: Syzorte Mica,

~ 200HK, available from Kuraray Co., Ltd.) (ii) benzyl alcohol (available
comprisfdid -Tosoh Corporation, boiling point: 205.45C) SF-1237 167 (iii) carbon

(Dlack ("MA-100 cavailablefrMent comprising (al) an epoxy
resin and (a3) a polymerizable (meth)acrylate monomer, and

(B) a curing agent component ccmprising (b2) a Mannich
tvpe curing agent,

wharein the main agent component (A) and/or the
curing agent component (B) comprises at least one of the
following additive (a2} and the following coating film
modifier (ab):

(aZ) at least one additive éelected from the group
consisting of (a2-l) a reactive diluent having an epoxy

group and {a2-2) a modified epoxy resin, and

h

(ab) at least one coating f£ilm modifier selescted Irom

r

the group consisting of a petreleum resin, a xylene resin,
a coumarcone resin, a terpens phenol resin and a vinyl

chloride~based copolymer,

4. The high~sclids anticorrosive coating composition

as claimed in clalm 2, wherein



Mitsubishi Chemical Corporation) (iv) "Silane 5-510" (silane coupling
agent, available from Chisso Corporation) 5 (v) anti-sagging agent (trade
name: ASA T-250F, available frér? Ito Seiyu K.K.) (vi) tertiary amine
(trade name: Ancamine K-54, available from Air Products and Chemicals,
Inc.) (vii) potash feldspar (trade name: KM-325, available 10 from
the acGommerciakiMinerats, lngq (Vidipbakum sulfate (trade name: Badgo 300V,
~ . available from Hakusui Chemical Industries, Ltd.) Comparative Example
containgdy iNoya S00hAight 3l ManT RYRnE (general ndhe 5 of Prodict” =
(a2) 1Solentiree-epoxy ceatingnavailabletitomcchugel: Marine Paits, Lidd
. (i) "Nova 5000, Curing Agent" %)genergl name of rgro uct, solvent-free
coating minE Uy agent (thE%ﬁe& ofyaming) Hvaitablé Font Ehug 8k Nidtine
compondraints Lid.) 20 168 CLAIMS I. A high-solids anticorrosive coating
composition comprising: (A) a main agent component comprising (al) an
epoxy resin and (a3) a polymerizable (meth)acrylate monomer, and (B) a
5. Tiedringragentcompenenteomprisimg dlyyan coating compesition

az claimed in any one of claims 1 to 4, wherein the solids
content o©f the coating film-forming component in the
anticorrosive coating compesition 1s in the range ¢f 72 %o

100% by velume.

6.  The high-solids anticorrosive coating composition

as claimed in any one of claims 1 to 5, wherein the sclids



alicyclic amine-based curing agent, wherein the main agent component
-(A) and/or the curing agent component (B) comprises at least one of the
following additive (a2) and the § ﬂlowing coating film modifier (ab): (a2) at
least one additive selected from the group consisting of (a2-1) a reactive
diluent having an epoxy group and (a2-2) a modified epoxy resin, and (at)
at least one coating film modifier selected from the group consisting of a
contentPetigieuniesinga xylene resin a-geumarene resifpa terpene phenelhe
B resin and a viny| chloride-based copolymer. 2. The high-solids_
anticorggiioifosivedlosiing CoMpUsition ds Efaimat in i3 Whefdin e T°
855 by additive (a2) or the coating film modifier (ab) is contained in the main
agent-component (A), or the additive (a2) is contained in the main agent
169 component (A) and the coating film modifier (ab) is contained in the
7. THRINRG ggert-comprongnt (B)o 3-Adtgh-solids anticorresivg €oatingr:  as
L composition comprising: (A) a main agent component comprising (al) an
L2 imedg S5 ARIPRRA (435 polMerizatie (melljaeryiie Fbhoferafd 1) a
componegifingzagent componesteampdsiag (12 asManmieh aype euring agentd
- wherein the main agent co nent (A) and/ar the curing agent . _
from AR G IOt b o e S BOCREh Leldspar

and titanium white.

g. The high-solids anticorrosive coating compesition as
claimed in any one of claims 1 to 7, wherein the main agent

component (A} further contains talc.

9. The high-~s0lids anticorrosive ccating composition as

claimed in any cne of claims 1 to 8, wherein the epoxy resin
(21} is =&t least one resin selected from the group
consisting of a bilsphencl 2 type epoxy resin, & bisphencl AD

type epoxy resin and a bisphenol F type epoxy resin.

10. The high-solids anticorrosive coating composition as
claimed in any one c¢f claims 1 to &, wherein the reactive
diluent (a2-~1) having an epoxy group is at least one

substance selected from the group consisting of phenyl



following additive (a2) and the following coating film modifier (ab): (a2) at
least one additive selected from the group consisting of (a2-1) a reactive
diluent having an epoxy grouplaad (a2-2) a modified epoxy resin, and
(ab) at least one coating film modifier selected from the group consisting
of a petroleum resin, a xylene resin, a coumarone resin, a terpene phenol

glicidyiresingaad a vigyh ghlordesbased copelymer. 4glkehighrsokidscer of
anticorrosive coating composition as claimed in claim 3, wherein 170 the

versaticadditive (a2 o 18 toatrechirRodifier (abFsa B6hthted fi e Arafy

sther, FSSILEOMPORRILYY prdheaddiive @z is caniainedin tha maip agent
co nt (A)

pon nd the coating film modifier (ab) is contained in the

triglycictyingeagest cordpenént(B)es Ehehigh-solids afifi€Gifosive coating

composition as claimed in any one of claims 1 to 4, wherein the solids

content of the coating film-forming component in the anticorrosive coating
11.  Theompdsitior islindRe rarigelst7210° 106% by Volurfié. 6. THERigh-sofids
as  claiQRUcOrtasive goating compositien sassclaimeddn any oneptelaims L t:E),

wherein the solids 171 content of the coating film-forming component in
modifieqnepoxy resin (aZ-2) is a dimer "acid modified epoxy
resin and/or an epoxy resin in which an aromatic ring is

hydrogenated.

12. The Thigh-solids anticorrosive coating composition
as claimed in claim 2 or &, wherein the polymerizable
(meth)acrylate monomer (a3) iz a monofuncticnal or
polyfunctional aliphatic (methjacrylate monomer and/or &
monofunctinal or polyfunctional aromatic (meth)acrylate

mornomer.

13. The high-sclids anticorrosive coating composition as
claimed in claim 1 or 2, wherein the alicyclic amine-based
curing agent (bl) is an adduct of norbornanediamine with an
spoxy resin and/or an adduct of iscphoronediamine with an

epoxy resin.



anticorrosive coating composition is in the range of 75 to 85% by volume.
7. The high-solids anticorrosive coating composition as claimed in any
one of claims 1 to 6, wherein thé>main agent component (A) further
contains at least one filler selected from the group consisting of barium
sulfate, potash feldspar and titanium white. 8. The high-solids
anticorrosive coating composition as claimed in any one of claims 1 to 7,

14.  rrnivherginthe mainagent component {A)furthes contains talg-3okhe i on

igh-solids anticorrosive coating composition as claimed in any one of
as claimtaimsrl 8 Wheteif the epdXiEiesi (A1) R AtdeastoneTEsiR selected
agent (Ig\%nt&@ grouR -consisting,of abisphenobAdype epaxyesiny abisphensl

ype epoxy resin and a bisphenol F type epoxy resin. 10. The
condens #igRBolidR&ticorroSive To&iIT Edmpasticht &€ HisimednA afy ofiBoF e

compoun&lails ;10 Q. uhereinthereactive. diluent{(a2-1) having-an.epexy group
) is at least one substance selected from the group consisting of phenyl
an epoxy 7P=ghkéidyl ether, alkyl glycidyl ether, glycidyl ester of versatic acid,
a-olefin epoxide, 1,6-hexanediol diglycidyl ether, neopentyl glycol
diglycidyl ether, trimethylolpropane triglycidyl ether and alkylphenyl
15.  TheycidiyPbther 1195 he RighiSHts Htidarrosie™odtig c&% 8&%5 +§&
as claiglaimeddn any ope of claims ta 40, wheteisithe the Mannich type

curing agent (b2) is a Mannich type curing agent formed by
Mannich condensation resaction of a phenol, an aldehyde, and
polyamincalkylbenzens or alicycliic polyamine.

16. The high-solids anticorrosive coating composition as
claimed in claim 3, 4 or 14, whersin the Mannich type curing
agent (b2) is a Mannich type curing agent formed by Mannich
condensation reaction of a phenol, an aldeshyde, and one or
more amine compounds of xvlylenediamine, isophoronediamine,
norbornanediamine, diaminodicyclohexylmethane and

bis{aminomethyl)cyclohexane.

17. The high-solids anticorresive coating compositlon as

claimed in claim 3, 4 or 14, wherein the Mannich type



modified epoxy resin (a2-2) is a dimer acid modified epoxy resin and/or
an epoxy resin in which an aromatic ring is hydrogenated. 12. The
high-solids anticorrosive coatint/éomposition as claimed in claim 2 or 4,
wherein the polymerizable (meth)acrylate monomer (a3) is a
monofunctional or polyfunctional aliphatic (meth)acrylate monomer and/or
a monofunctinal or polyfunctional aromatic (meth)acrylate monomer. 13.
The high-solids anticorrosive coating composition as claimed in claim _ or
curing 2awbearein thesdicycliciaminesbasésn ey agent4bl) sian adductoint
formed _orbornanedi%:line with.an epoxy resin and/or an addugtof
torned abhbronediamine Withan epoxy fesin. 173~ 12. The high-solid
formaldahticarrosive gadtingnreompositiomassclaimedrinrelaim Somrd;wltereinatie
et 2oy 1 YEITICH, type ctring agent (02) .3, annich Y, guring agent fomed by
annich condénsation‘reaction of a phenol, an aldehyde and an amine
diaminocampolntzorvdmadduactdf the Maanich type cuking agéntwitiereat bpoxy
resin. 15. The high-solids anticorrosive coating composition as claimed in
daim 3, 4 or 14, wherein the Mannich type curing agent (b2) is a Mannich
type curing agent formed by Mannich condensation reaction of a phenol,

15, = 2P.Alfehyde. and, pobaminoalkylygnzene o glicygigpolyamine o1 1 ¢

henol,
S

cyvclohe

anticorrosive coating compositicn of any one of claims 1

to 17,

19, A high-sclids rapid-curing anticorrosive  coating
composition comprising:
(A} a main agent component comprising ({(al) an epoxy
resin and {a3} a polymerizable (meth)acrylate monomer, and
(B) a curing agent component comprising (bl) an
alicyclic aminembased curing agent, _
| whereithhe main agent component (A} and/or the curing
agent componeﬁt (B) comprises at least one of the following

additive {aZ2) and the following coating fiim modifier (ab):

g

(a?) at least one additive selected £from the group

onsisting of (a2-1) a reactive diluent having an epoxy

J

(2

group and (a2-2) a modified spoxy resin, and



16. The high-solids anticorrosive coating composition as claimed in claim
3, 4 or 14, wherein the Mannich type curing agent (b2) is a Mannich type
curing agent formed by Mannich condensation reaction ofa phenol, an
aldehyde, and one or more aminé ompounds of xylylenediamine,
isophoronediamine, norbornanediamine, diaminodicyclohexylmethane
and bis(aminomethyl)cyclohexane. 17. The high-solids anticorrosive
ceatingséompesitiorvas claiatedhin clainr3 oo, avhereihstheMarnich
, type 174 curing agent (b2) is a Mannich type curing agent, g med k%y
the gfgéu%ic%oé‘osﬁdse%lsaﬁor??ea%;tigr? of phenol, JF?o“rir:’nlarilc'iehyde,yé\n' oneor '
s coumarecamine esmpoures of metarylylenediamines isophoroned|minie; v 1
chlOrQgrb_orngg%digminel,Vgigmin%gligyclohexylmethane and bis (aminomethyl)
éycﬁoﬁé‘fane.“l%?%\ primer composition comprising the high-solids
anticorrasivelcoating compositioneofranyzone df clhaimsil 10d7p29nA of
nox  Lidfsolids tapid-cogea antigrrogiyg soatiag compasition.camprising )
a'main agent component comprising (al) an epoxy “resin and (a3) a
substpolyrerizableofmethyactylare momoRferand ¥BPacufingragent
component comprising (bl) an alicyclic amine-based curing agent, wherein
the main agent component (A) and/or the curing ‘
20. The nigh-solids rapid-curing anticorrosive
coating composition as claimed in c¢laim 19, wherein  the
additive (a2) or the «coating film modifier (ab) 1is
containad in the main agent component (A), or the additive
{a?) is contained in the main:agent component (A} and the
coating film modifier (ab} 1s contained in the curing

agent compenent {(Bj).

21. A high-solids rapid-curing anticorrosive coating
composition comprising:
(A) & main agent component comprising (al) an epoxy
resin and (a23) & polymerizable (meth)acrylate monomer, and
=) a curing agent component comprising (b2} =
Mannich type curing agent,

wherein the main agent component (A) and/or the

curing agent component (B) comprises at least one of the



agent component (B) comprises at least one of the following additive (a2)
and the following coating film modifier (ab): (a2) at least one additive
selected from the group consistifg of (a2-1) a reactive diluent having an
epoxy group and (a2-2) a modified epoxy resin, and 175 (ab) at least one
coating film modifier selected from the group consisting of a petroleum
resin, a xylene resin, a coumarone resin, a terpene phenol resin and a
£ollowingnylceklbiide-basédTopolyifer, dd a fow-bailing Poirf SdENE halinga
modi £ 1ePolling,point of not higher than 150C at atmospheric pressure is not
substantially contained in the paint composition. 20. The high-solids

] L

(2 Fapidecuring afficoftosive Coating GonTpositior4s cldified ' Qaif 1o
consist Mereirthe additive {a2)-ok the eeating filnemedifier{ab)is ontaineein
the main a?ent companent (A), or the additive_(a2) is contained in the
group apfainsgent cBniohent &) ardPthe toamy filtfModifier (ab) is contained
( 219 the euring: agept eompenrentdBY : 2k Adbighsolids eapid-cuddg £ ron
i anticorrosive coating compmositiqn comgrisi@g: (A(\g a main %gernés : .
the grouBnipoREnteompriSingTalfan” 8poxy réSinand (33) & polymérizanle
couma roff@eth)acrylate monomerpand (Bpasousing ageat.comperent eompiising
chloxidgygéégga@gggggﬁ%%qnggépent
a low-boiling peint solvent having & boiling point of
not higher than 150°C at atmospheric pressure 1is not

substantially contained in the paint composition.

22. The high-solids rapid-curing anticorresive coating
composition as claimed in claim 21, wherein the additive
(a2) or the ccating film modifier (ab) is contained in the
main agent component (&), or the additive (a2) is contained
in the main agent component (A} and the coating film
modifier (ab) is .contained in the curing agent component

(B).



wherein the main agent component (A) and/or the curing agent
component (B) comprises at least one of the 176 following additive (a2)
and the following coating film mogiHer (ab): (a2) at least one additive
selected from the group consisting of (a2-1) a reactive diluent having an
epoxy group and (a2-2) a modified epoxy resin, and (ab) at least one
ddating T modliiet sel 6ERHE Front the Grdup coRSIStnG of a petrol&tm’Y
resinl@SiN, 2 XHeneyesin; ay gourmanone resi A terpenerphensl resimoand e r
vinyl chloride-based copolymﬁr, and a Iovi-boilinglpmpint solvgr)n harviqg:lgg
(a2) 1 hofiltiy point OF RBERGHE thah 150t at AtrospHenc presaure ishot -
monomsgbstantially.gontained in the paint composition. 22. The high-solids
rapid-curing anticorrosive coatingmcomg%ii:on as cquirged in +cjlaim glbx
Whreir e addifive (a2 SPe chating film modifier (ab) is contained i
resinthe| glain agent component-éA), orthe, additive (&2) iswcentazed yn theéhe
main agent component (A).and the coating film_modifier (ab) is contai
POLYTRLRES ) fhg ‘é”g%hrf E%ﬁlgp\glh%r%nt‘ (B 177 e Eﬁﬁégeﬁ?géﬁgneﬁé%%gg
agantCcomprisesadhe epoxy resimfat), tresadditive (a2) ok tige cbaling filwdifier
(ab) modifier (ab) , and if necessary, the polymerizable (meth)acrylate

e

23. The high-solids rapid-curing anticorrosive coating
composition as claimed in any ons of claims 19 to 22,
wherein the solids content of the coating film-forming

component in the anticorrosive coating composition 1s in

the range cf 72 to 100% by volume.

24. The high-solids rapid-curing anticorresive coating
compositien as claimed in any one of claims 19 to 23,
wherein the main agent component (A) and/or the curing
agent component (B) contains a high-boiling point solvent
having a boiling point of higher than 150°C at atmospheric

pressure.



monomer (a3), or the main agent component (A) comprises the epoxy
resin (al), the additive (a2), and if necessary, the polymerizable
(meth)acrylate monomer (a3), and the curing agent component (B)
comprises the coating film modifier (ab) . 23. The high-solids rapid-curing
anticorrosive coating composition as claimed in any one of claims 19 to
22, wherein the solids content of the coating film-forming .component i
25, Heeanficsitosive eoating 8mposition is'in f%’eLrla(:rl%?e‘c% 10 1 &’%e%%
compo ¥OHE. 245 The! highssolidsrapid-curimgeantidorrosivewoating  to 24,
composition as cIaime%]in any one of clajms 19 to 23, wherein tk: i
whereJehtSontforent A dﬁ)?rﬁllféj cuifing a\'rgg;I nt Eé?n%%%él\r/\tc‘i% %%%t%a%:ég
least highdoiling peint saenttkavingraboilingspointof:highertisars 150C art
.__atmospheric pressure. 178 25. The hi h-_§ % apid-curing anticorrosive
bar lu%oﬁﬁﬁge a&o%p@&%&ﬁ gs]%rj‘lr%z"e%%ﬁ a%qj%negol&f czlag"ﬁnﬂi i%gtoleg& wherein
the main agent component (A) further contains at least one filler selected
2¢.  ffom the group consisting of, batium. sulfate.;patash feldsparand fignium
© white. 26. The |g?1-solf|%s rapid-curing anticorrosive coating compaosition
compoas claimessinaiyioreloficlaimy/ 1916 25 £ -6n1-2 L) hitthe? reontains

wherein the main agent component (A) further Contalns

talc.

27. The high-solids rapid-curing anticorrosive coating
composition as claimed in any one of claims 19 to 26,
wherein the epoxy resin {aly is at least one resin

selected from the group consisting of a bisphenol A type
epoxy resin, & bisphenol AD Type epOXY resin and a

bisphenol F type epoxy resin.

28. The high-solids rapid-curing anticorrosive coating
composition as claimed in any one of claims 19 to 27,
whersin the reactive diluent {az2-1) having an epoxy
group is at least one substance selected from the group

consisting of phenyl glicidyl eth alkyl glycidyl ether,

0}
t

glycidyl ester of versatic acld, a-olefin spoxide, 1,6~



whereln the main agent component ~nl il ~ctalc. 27. The high-solids
rapid-curing anticorrosive coating composition as claimed in any one of
claims 19 to 26, wherein the epoxy resin (al) is at least one resin
selected from the group conSIlswqg of a bisphenol A type epoxy resin, a
bisphenol AD type epoxy resin and a bisphenol F type epoxy resin. 28.
The high-solids rapid-curing anticorrosive coating composition as claimed
hexanda any onexl elaintg 1 Bton27,, whergin they feagiive dllugit(azcr)having

an_epox up.is at least on e from,the group
ether cohﬁs r%/g %ﬁl@eﬁﬁ g?l(:ldyl efheélbg %7?& yﬁu% Ci%t%ergggfymdyl ester of
alkylpeesatic arid;@tolefin epoxige, 1,6 179 hexanediol diglycidyl ether,

neopentyl glycol diglycidyl. ether, trimethylolpropane triglycidyl ether and

alkylphenyl glycidiyl ether. 29. The high-solids rapid-curing anticorrosive
29. Toatihg gonyositibh asplained i ady ohé bfelkins 19028 “wherein

compo the modified epoxy resin.| ]?1 2:2)Js a-di-mer acid ;madifigd.gpoxy resin -
andlor an epoxy resin in which‘an aromatic nng is hydrogenated 30. The

wnerehxght@@dstraplﬁl@mn@mmoﬁ%%ﬂ\ie coating | corfipdsifioR ®s d&inted in
modi £ SN rf%gé/\g‘}ﬁ{e'&t@ Eo'é{fmeé?éa (meth)acrylatg,menomer (a3)

isa m nctional or po yfunctlon aliphatic (meth/acrylate
aromatic rlng is hydrogenated.

30. The high-solids rapid-curing anticorrosive coating
composition as claimed in claim 20 or ZZ, wherein the
polymerizable (meth)acrylate monomer (a3 1s a
moncofunctional or polyfunctional aliphatic (meth)acrylate
monomer and/or a monofunctinal or polyfunctional arcmatic

{meth)acrylate monomer.

31. The high-solids rapid-curing anticorrosive coating
composition ag claimed 1In ciaim 19 or 20, wherein the
slicyclic amine-based curing agent (bl) is an adduct cf
norbornanediamine with an epoxy resin and/or an adduct of

isephoronediamine with an epoxy resin.



monomer and/or a monofunctinal or polyfunctional aromatic
(meth)acrylate monomer. 31. The high-solids rapid-curing anticorrosive
coating composition as claimed in claim 19 or 20, wherein the alicyclic
amine-based curing agent (bl)li8Can adduct of norbornanediamine with an
epoxy resin and/or an adduct of isophoronediamine with an epoxy resin.

32, 7hd80;32. The high-solids:rapid-curing gaticosrosiyescoating, composition as

2
claim%% in claim 21 ot 22, Whgreiﬁthe Mannich type curing agent (b2) is
compos 1w Manmicheypereting agei 1ormved By Mannidth esfdénsatidn'teaetci of
type cg%%ﬁe% -0 aldehyde.and \an-amine campound, oan ct obthgeq

nich type curing agent with an epoxy resin. 33. The high-sclids
by ManniapideomiitanticoTosive 664ty ebnhositiBh as claimet-MCINAT 2852
an amind’ 3% Whergin the Mannich type ceiring aganth2) is a Mannich type

curing’agent formed by Mannich condensation reaction of a phenol, an
agent wildelydesandpdlyahihoalkylbenzene or alicyclic polyamine. 34. The
high-solids rapid-curing anticorrosive coating composition as claimed in
claim 21, 22 or 32, wherein the Mannich type curing agent (b2) is a :
33, Thianhh §petfingiagctt Cfofmed by Mamiich eondénsationredction of a
compos i PhEAOL an-aldehyde; and one-prmorezamine compakiglsnfn the
) xylylenediamine, isophoronediamine, norbornanediamine,

Mannich diammoaiyeRhexfiéthane antbisaimmomethyheydofiedars? 2957t

formed by Mannich condensation reaction of a phencl, an

aldshyde, and polyaminoalkylbenzene or alicyclic polyamine.

34, The high-solids rapid-curing anticorrosive coating
compoesition as claimed in claim 21, 22 or 32, wherein the
Mannich type curing agent (b2) is a Mannich type curing agent
formed by Mannich condensation reacticn of a phenol, an
aldehyde, and one or more amine compounds of xylylenediamine,
isophoronediamine, norbornanediamine,

diaminodicyclohexylmethane and bis{aminomethyl)cyclohexane.

35, The high-solids rapid-curing anticorrosive coating

composition as claimed in claim 21, 2Z or 32,



35. The high-solids rapid-curing anticorrosive coating composition as
claimed in claim 21, 22 or 32, IS' wherein the Mannich type curing agent
(b2) is a Mannich type curing Q(??nt formed by Mannich condensation
reaction .of phenol, formaldehyde, and one or more amine compounds of
metaxylylenediamine, isophoronediamine, norbornanediamine,
unere:diaminodiycloheximethane and bistaumipomethyeyciohexane 6. The
igh-solids rapid-curing anticorroSive coating composition as claimed in
type camyone of etdlims 196 33 WHILHMS Capatd66f tdating-MArhaviig ng
: pneguing Sme foyming.a ofngt mere than s anddasch potifentdo
o phe%?nﬂdteg %ﬁrﬁao@ I’%I%IJ’]U es. ’37.1}/?\&%%dg%§%ng the exterior of a ship,
me t axyComprisingaappiving 1FEBAMETGR-STRAS EnticOFESIve LR 31 ne
diami ncoéﬂk%g%(ﬁ')%%&g%%% of.claims 1-10518:a8 adHimenante () ahekiem:of a
ship, or (1) a bottom and (ii) a boot topping of a ship, and then applying an
organotin-free hydrolysable antifouling paint onto the primer coating film.
3. p8-Admgthod for painting the. exterior ok aship; -camprisingo:82 rapplying

the samé high-solids anticorrosive coatin{g .. . - .
composition as claimed in any one ol c.alms 19 to 33, which

ing time

is capable of forming a ccating film having a curing

Ea

of not more than 8 hours and has a pot life of 10 minutes

t

to 40 minutes.

37. A method for vpainting the exterior of a ship,
comprising:

applying the same high-solids anticorrecsive ceating
composition of any one of claims 1 to 18 as a primer onto
(i) a bpottom of a ship, oOr (i} a bottom and (i1} & boot
topping of a ship, and

then applying an organotin-fres hydrolysable

antifouling paint onto the primer coating film.

38. A method for painting the exterior of a ship,

comprising:



composition of any one of claims 1 to 18 as a primer onto the whole of an
outside plating of a ship including (i) a bottom, (ii) a boot topping and (iii)
an outside board, and then apply®#®) an organotin-free hydrolysable
antifouling paint onto the primer coating film formed on the bottom (i) or
the bottom (i) and the boot topping (ii) of the primer treated outside
plating. 39. A method for painting the exterior of a ship, comprising:
applyingrthe same highesolidszanticorrosive soatiip ToRPOSHioFoRaAYY

_one.of claims 1 ]zg as %Pri el opto the.whale of an gutside plating,of.a
compo%ﬁltp‘lcr)l%lu%fnga&ya I(1)ttom, (i1) a boot topping and (iii) an C?Jtside board,
the witereapplying anwrganttinsied hydrolyzalsle sdritifouling pathtohtolthe 2
bottoR e ﬁ??‘é‘”g lm formed on thepottom (i) op the hattam (. and dhe boot

tdpping (i)~ of the primer freated outside plating and applying a finish

coatingefor buiside board-6ritothé outside board i Y4G SRife painting
ant 1 c810Qd 5 claimeglin claim.39, which further Gomprises applying a finish

coating f kraboot topping onto the boot topping (ii). 183 41. The paintin
the bajdthod &8 'claimedin cRifmt39, véﬁéreﬁfﬂﬂ?héiﬁﬁisﬁ%ﬁtiﬁ@ﬂﬂlﬁﬁsiéél
oz tnboatdisat least.one coating; selegted:from a urethane-based coating, an

epoxy-based coating, an actylic-based coating and a chlorinated
3%, 2 method for painting the exterior oI a ship,
comprising:

applying the same high-sclids anticorrosive coating
composition of any one of claims 1 to 1§ as a primer onto
the whole of an outside plating of a ship including (i) a
bottom, (ii) a boot topping and (iii} an cutsides board,

then applying an organotin-free hydrolyzable
antifouling paint onto the primer coating film formed on
the bottom (i} or the bottom (i) and the boot topping (ii)
of the primer treated outside plating and applying a £finish

coating for outside board onto the cutside board {144 .

40, The painting method as claimed in claim 3%, which
further comprises applying a finish coating for boot

topping onto the boot topping (ii).



polyolefin-based coating, and the finish coating for boot topping is at least
one coating selected from a urethane- based coating, an epoxy-based
coating, an acrylic-based coatiryg, a chlorinated polyolefin-based coating
and an organotin-free hydrolyzable antifouling paint. 42. The painting
method as claimed in any one of claims 37 to 41, wherein the
~organotin-free hydrolysable antifouling paint contains a trialkylsilyl ester
copolymer containing constituent units derived from trialkylsilyl ester of a

41, Thplymefisabld uhsAtirated TardeMe Acithinahiotnts of 16™F659% by
che £isveightand having.a number-averagermolesutar weight (MA)ot100Q io;
. 50000. 43. The painting method as claimed in any one of claims 37 to 42,
selectgghdifitie OroRhbRRFreeRRffolySatie AntifdiiingPpANT Earitains a
coatindjnybasedresinipaviieh anorganic acid is bonded to-atdeast one side
chain end 184 through an intermolecular pbond owing to a metal ion (metal
Polyol hirhicith 2A4 SR rethBd f6r paimtity the exteridi-6ia Sip. Tomptisng:
toppind@pplying the samehigh-selids anticerlosive=coatingn cempositionrof-any
. oneofclaims 1to 17 as a grimerpn o, the whole of an pu@_séde ngting
pased QAL IRT of 'Shi Cohstitatsd of (i)7a Bottsm{l) 2Boot 6pping and (iii)
coatin@n autsidechdardand the whadle bf aniexpesedarea (B) afral an

crganctin-free hydrolyzable antifouling paint.

42. The painting method as claimed in any one of claims 37
to 41, wherein the organotin-free hydrolysable antifouling
paint contains a trialkylsilyl ester copolymer containing
constituent units derived from trialkylsilyl ester of &
polymerizable unsaturated carboxylic acid in amounts of 10
to 65% by weight and having a number-average molecular

weight (Mn) of 1000 to 3CC00.

43, The painting method as claimed in any one of claims 37
to 42, wherein the organotin-free hydrolysable antifouling
paint contains a vinyl-based resin in which an organic acid

is bonded to at least one side chain end



ship present on the upper side of a deck and constituted of (iv) a deck
and (v) a superstructure, then applying an organotin-free hydrolyzable
antifouling paint onto the primer coating film formed on the bottom (i) or
the bottom (i) and the boot toppipg (i), applying a finish coating for
outside board onto the outside board (iii), and applying a finish coating for
deck onto the deck (iv). 45. The painting method as claimed in claim 44,

through GOMPISNG:-Applving the same highssolids anticoprosive coaing e+ a1

composition of any one of claims 1 to 19 as a primer onto the Whole of an
salt bongtside plating area (A) of a ship 185 constituted of (i) a bottom, (ii) a boot

topping and (iii) an outside board and the whole of an exposed area (B) of

a ship present on the upper side of a deck and constituted of (iv) a deck
44. A ZAEYOPE supérstrudtire) thér¥ applyiRg af bFGanctin-freethydfoly Zabie -
comprisi a@tlfoullng paint onto the primer coating film formed on the bottom (i) or

the bottom (i) and the boot topping (ii) , applying a finish coating for
aPTohifditlé board onfFtie ofitsie BBé.I‘d:i@I) appyiriyra AfsRcoatifig for S

compos itdeck oo they degk(iv),randiapphdng a firish goading for supeestrueiure
onto the superstructure (v). 46. The palntlng method as claimed in claim
Ehe WhoAFor §5, cGmpriSing? oS PrATRG aTes AL efoa Ship

constituted of (i) a bottom, (41} a boot topping and {(iii)
an outside board and the whole of an exposed area (B) of a
ship present on the upper side of a deck and constituted of
{(iv) a deck and (v) a superstructure,
then applyving an crganotin-free hydrolyzable

antifouling paint onto the primer coating film formed on the
bottom (i) or the bottom (i) and the boot tepping (ii),
applying a finish cecating for outside board onto the outside
board (iii), and applying a2 finish cozting for deck onto the

deck {iwv).

45, The painting method as claimed 1n claim 44, comprising:
applying the same high-solids anticorrosive coating
composition of any one of c¢laims 1 toe 1% as a primer ontc

the whole of an outside plating area (&) of z ship



applying the same high-solids anticorrosive coating composition of any
one of claims _ to 17 as a primer onto the whole of an outside plating
area (A) of a ship constituted qugl) a bottom, (ii) a boot topping and (iii)
an outside board and the whole 6f an exposed area (B) of a ship present
on the upper side of a deck and constituted of (iv) adeckand (v)a
const itusyperstructuye, shémapplying ahiorganofrdiee Hydlrsijzabié Antifotting
_paint onto the primer coating fil rmed ttom.(@) orghe bettam
an outsifie fg ﬁfedboaéﬁ)dtob%lrelg i%g%SBBng%p%fﬁgga%f%r%essr%oiingggqr(c%gtside board
ship preestotheroutside pgard (i), Bpplyingea frsish céatihg for Bieck bhiththe™
. deck (iv), 47. The paintin Qd.as claimed in claim 44, which further
(iv) a d%SEﬂp%i%%s applying %%Eenls Iglc'{?nﬂftl&ti“r(lai(f:ff%r' boot topping onto the boot topping
 nefii). 248> Thenpaiating.anethodids damfed i oifte of-Elaims 44 to 46,

- 1 £ o WWherein the finish coating for outside board is at; leagteneostiag on
an“*fou%éTé%te%afFSr% aotljkig%aﬁe-basée% coatingj_ an epoxy-based,coating, an
che bottaerylic-based thatingaham Ehioriraed PotyiefitbaSEE c6ting: ahd'the

applying LSl coauag for deck isayleast onecoaiag selestectireme uretiank:
based coating, an epoxy-based coating, an acrylic-based coatin agg a
board (thiorinateripolyolgfirtbaséa tohting 20 e pHirting Arcthdt &S claimed

deck (i&??ngﬁ@e§gplying a finish coating for superstructure

onte the superstructure {v}).

46. The painting method as claimed in claim 44 or 45,
comprising:

applying the same high-solids anticorrosive coating
composition of any one of claims 1 to 17 as a primer onto
the whole of an outside plating area (A of a ship
constituted'of (i} a bottom, (ii) a boot topping and (iii)
an outside board and the whole of an exposed area (B) of &
ship present on the upper side of a deck and constituted of
(iv) a deck and (v) 2 superstructure,

then applying an ocrganotin-free hydrolyzable
antifouling paint onto the primer coating film formed on the

bottom (i) or the bottom (i) and the boot topping (ii),



claims 45 to 48, wherein the finish coating for outside board is at least
one coating selected from a urethane-based coating, an epoxy-based
coating, an acrylic-based coa]tﬁ’?g and a chlorinated polyolefin-based
coating, the finish coating for deck is at least one coating selected from a

1,1, Urethane-base ing -an epoxy-hased coating ran-aenyic-hasedie
AppLYIngd caoawimELaSr?a a gﬁ%?égtedgﬁolftﬁeﬁrfﬁised coating, and the finish coating
board (1iifor supersiructuge i at:T87s ledkt vhe tdafifg sefcteiom a ¢
deck (iv urethane-based coating, an epoxy-based coating, an acrylic-based

- ~ ‘coating and a chlorinated polyolefin-based coating. 50. The painting
method as claimed in any one of claims 44 to 49, wherein the

47. The O?C?Eﬁﬂﬁérge hydrelyzable antifouling. paintis apiorganotin-free:ni ch
hydrolyzable antifouling paint containing, as a binder component, at least

further omerhydselyzaile iesincselectéd fiom Hegroup consisting of (ifa> "9

onto thet@a&l@gs@gﬁtﬁqé:orgqum_er, (ii) a resin in which an organic acid is bonded
to at least one side chain end of a vinyl-based resin through an

intermolecular bond owing to a metal ion (metal salt bond), and (iii) an
4g. Theunsatyrated, cahoxylic asidmetalsalt-hased copolymet. 51zThe painting

method as Claimed in claim 50, Wheéein the tjialcf |S§¥g@%}eﬁ copalymer (i)
to 46, wpsARinedinthé IotgaRotit e AydrdlyzaBie artifoliing paint contains

teast onfopstitventyunits derived frorpirialkylsityt estee ebased coating, an
epoxy-based cocating, an acrylic-based coating and a
chlorinated polyolefin-based coating, and the finish coating
for deck is at least one coating selected from a urethane-
based coating, an epoxy-based coating, an acrylic-based

) 3 £ ) Aot
coating and a chlorinated polyolefin-based coating.

49, The.painting'method az claimed in any one of

claims 45 to 48, wherein the finish coating for outside
board is at least one coating selected from a urethane-basead
coating, an epoxy-based coating, an acrylic-based coating
and a chlorinated polyolefin-based coating, the finish
coating for deck is at least one coating selected from a
arethane-based coating, an epoxy-based coating, an acrylic-
based coating and a chlorinated polyolefin-based coatlng,

and the finish coating for superstructure is at



polymerizable unsaturated carboxylic acid in amounts of 10 to 65% by
weight and has a number-average molecular weight (Mn) of 1.000 to
50000. 188 52. A painting metBdd with a high-solids rapid-curing
anticorrosive coating composition, comprising forcedly feeding the main
agent component (A) and the curing agent component (B) for constituting
the high-solids rapid-curing anticorrosive coating composition of any one
least onef clamis 19 t©BEB-aStaticomier tirohgh ufffdréftided Hived: Smixing

epoxy~ba0EM, g0 guiding the, respiting high=selids, kapid-Cyring anticorrosive
coating compasition to a spray gun and coating a base surface with the
chlorinagepesitivn 53 A highssslideCarticofrosive coating film formed from the
high-solids anticorrosive coating composition of any one of claims 1 to 19.
54. A high-solids rapid-cured anticorrosive coating film formed from the
50. ThehighSohds sapiadfingednticofrodfe édatfiyicdiifositor ofaRy ofhé of
to 49, Slaims 19 1e 36554 painted ship eqated with-ahighasalids anticagosive

' . coating film formed from the high-solids anticorrosive coating composition
paint isfaghyGridbPaaims 136 19489156 2R pairfed Shiptoatéd With's coating
contain i, fogaed by: the-methog farqainting-the exterios-of arship of aayone of

claims 37 to 51. . o
rasin selected from the group consisting of (1) a
trialkylsilyl ester copolymer, (ii} a resin in which an
organic acid is bonded to at least one side chain end of a
vinyl-based rssin through an intermolecular bond owing to a

metal ion (metal salt bond), and (iii) an unsaturated

carboxylic acid metzal salt-based copolymer.

51. The painting method as claimed in claim 50, wherein the
trialkylsilyl ester copolymer (1) contained in the
organotin-free hydrolyzable antifouling paint contains
constituent units derived from trialkylsilyl ester of a
polymerizable unsaturated carboxylic acid in amounts cof 10
to 65% by wsight and has a number-average molecular weight

(Mn) of 1000 teo 50000.



57. An exposed deck, a cargo tank or a ballast tank of a ship, which is
coated with a high-solids anticorrosive coating film formed from the
high-solids anticorrosive coating composition of any one of claims 1 to 17
or a high- solids rapid-cured anticorrosive coating film formed from the
high-solids rapid-curing anticorrosi¥& coating composition of any one of
claims 19 to 36. 58. An underwater structure coated with a high-solids
anticorrosive coating film formed from the high-solids anticorrosive
coating composition of any one of claims 1 to 19. 59. An underwater

52, &ruBtard toarted Wit & igh-olids rapidiaed BnticiFosiva Roating filh
ant i clarmed fram the Jighrsolidssapig-curing-gnticerresive €0aliNg forcedly
R ~composition of any one of claims 19 to 36. 190 60. A high-solids ,
feediggticorfosiielcbatifg BompGERGR 8BE compriding: a UMt comprishgthe™*
compofBiR agent cormpenent of any ong efelaimsghtos36,iand a 8pifd-curing

. . _comprising the curing agent component of any one of claims 1t0 36
an'“lCBSﬁ@ST&(Yﬁdir?gotaotﬂ{é%nﬁ%%ﬁ?p?ijsﬁfgo%eomai%%eﬁtrt“omop%ngm‘?*ms =7
to 36 to a static mixer through different feed pipes,
mixing them, then guiding the resulting high-solids rapid-
curing anticorrosive ccating composition to a spray gun and

coating & base surface with the composition.

53. A high-solids anticorrosive ceating film  formed
from the high-solids anticorrosive coating composition of

any ons of claims 1 to 19,

54. A high-solids rapid-cured anticorresive coating film
formed from +the high=-sclids rapid-curing anticorrosive

coating cempeosition of any one of claims 12 to 36.

55. A painted ship coated with a high-solids anticorrosive
coating film formed from the high-solids anticorrosive

coating composition of any cone cof claims 1 te 18.
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56. A painted ship coated with a coating film formed by
the method fer painting the extericr of a ship of any one

of claims 37 to 51.

57. An exposed deck, a carge tank or a ballast tank of a
ship, which is coated with a high-solids anticorrosive
coating f£ilm formed from the high-solids anticorrosive
coating composition of any one of claims 1 to 17 or a high-
solids rapid-cured anticorrosive coating f£ilm formed from
the high-sclids rapid-curing anticorresive coating

compesition of any one of claims 1% to 3¢.

58. An underwater structure cocated with a2 high-soclids

anticorrosive coating film formed from the high-solids

fort

anticorresive coating composition of anyv one of claims

J to
19,

58. An underwater siructure coated with a high-solids
rapid~cured anticcrresive coating film formed from the
high-solids rapid-curing anticorrosive coating composition

Fag

of any one of claims 19 to 36.
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60. A nigh-solids anticorrosive coating composition set
comprising:

a unit comprising the main agent component of any one
of claims 1 to 36, and

2 unit comprising the curing agent component of any
one of claims 1 to 36 corresponding to the unit comprising

the malin agent component.



