SF-1237 1 DESCRI PTI ON H GH SCLI D ANTI CORROSI VE
COATI NG COWPCSI TI ON, HI GH SOLI D RAPI DLY- CURABLE
sIANEILGORROSI VE COATI NG COMPOSI TION, METHOD 5 COF
COATI NG SHI P OR THE LIKE, H GH SOLI D ANTI CORRCSI VE
FI LM AND RAPI DLY CURED HI G+ SOLI D ANTI CORRCSI VE FI LM
OBTAI NED, AND COATED SHI P AND UNDERWATER STRUCTURE
COATED W TH THESE COATI NG FI LM5 10 TECHNI CAL FI ELD
[0001] The present invention relates to a high- solids
anticorrosive coating %%EE%%'E gR, a hi gh-sol i ds
rapi d-curing anticorrosive coaglng conposition, a
nmet hod for painting the exterior of a ship using
these I | 15 anticorrosive coating conpositions, a
high-solids anticorrosive coating filmand a
F gh-20HT B sRERE FERRP DT I CORBRIG HePYEITh TS e dIHGHNROLID
these anticorrosive coating conpositions, a painted
FHIPIYoAUEARBME ANTRESBROGAVEC 6LAGINGe COMARPBRGION | nBETHEOD
pai nted ship coated wth a 20 coating filmfornmed by
5  OFrheOREINGJSHDOP QRITHE NMOIKme HBEXH-e300rD dNTA (KIRRNS I FILM
an underwater structure coated w th the anticorrosive

uatRAPY DYl wuriDr @ zparsoeabanhycoRROSTORent L @NORTAINED,
relates to a high-solids anticorrosive coating

AGONBORTED OB P A %Nﬁéf%ﬁ’f@’%ﬁ%ﬂﬁ@é QMG e FhEsE

2 paint, which is excellent in |owsolvent-content

property, Iom#tenperebﬂ&ﬁNgu%ﬁghglty, anti corrosion
property and

10 TECHNICAL FIELD

[0001] The present invention relates to a high—
solids anticorrosive coating composition, a high-solids
rapid-curing anticorrosive coating composition, a method
for painting the exterior of a ship using these

15 anticorrosive coating compositiéns, a high-solids
anticorrosive coating 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

20 coating film formed by the method for painting the
exterior of a ship, and an underwater structure coated
with the anticorrosive coating film. More particularly,
the invention relates to a high-solids anticorrosive

coating composition of a tar-free epoxy anticorrosive
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i nterlam nar adhesi on and can exhibits anticorrosion

property nearly equal to that of a conventiona
sitapsyased 5 epoxy anticorresive 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 ball ast tank,

are individually coated with anticorrosive paints of

iffe f.Qrmul ayi d a e

qésul?ﬁ%g fi % @& g&%ﬁ% 1 |%§%ro§?¥%Bgaln$@e£g %Eo?erty'_
1 %I isS_s netines % &n% 15 thereon a tin-fre e,
Oéi‘n i EIE g a2 ﬁ’rntag LE8ArPRC SBERPEE Y an

finish coating for deck is applied. [0003] A shipis
infen @iy araRdnESLen ARG FanyRdbaPitsl sekicapgosion

assenbling them so that the painting work needs to
pPrAsPeddyr Nedrdyt e lefohtbbesckif rosrnkenyienpdi har2based

wor kability. Also in the individual blocks, it is
eprege ssany crarosdney padnhtpai nting of their parts using

di fferent coatings for individual parts, so that the

pai nti ng work becones extrenely conplicated, and there

are many painting failures. In such a painting

process, SF-1237 3 fagddeioudhedmt erval between uses

of the paints (coatings) becomes tong in nmany cases,

and he the_n n XYe C g

an 188090 N9oTE o 98EL T PRPRY CORLLO0S Bhicus

pa&%% C%atln %pha%%c%e%g % E%gm§ %a E gopplng, 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 blocks, it is
necessary to carry out painting of 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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[0004] If a universal prinmer (single primer) having
excel | ent weat hering resistance, adhesion to various
sH-1i3yh coatings and anticorgosion property is used in
such a shipbuilding process, single priner coating
can be 10 carried out on all the bl ocks having been

subjected to surface treatnent, and therefore,
conpl i catedness, painting failure, waste of coatings,
etc. are renoved. As such a universal priner, an

FATHGOT kRS ‘i%t%%ta'lnggggrgggoﬁ's%' OBfCQgP;hEkHQs an epoxy

reS|n a vinyl chlori based cop and a

gent conpgsed of polyanmi de or_its dification
(ol TR s EET 0258 peBorHor="granphe. PRECER AL Rbxt
docunents 1 and 2) EOOOS In. thl% anticorrosive
u%@oaﬁﬁﬁ@l@&wﬁ&@ﬁm GRat1RgRedr t¥aRLléABAY FE3FRIGRJCARINY
am ne-based curing agent in 20 the formof solids are
LY@Pp PG PeUrTRer éPor-8att RBes6Pipddngsnbare Peenunttsal i d)
in the paint conposition beconmes about 60% and the
wagdetdent of the solvent is the rest, i.e., about 40%
and is high, sothat it is insufficient to the VOC
r egulog@oidon (reguhabhoteobal opaimeni ssinglof psheyenthaving
SF-1237 4 That is to say, because the universal priner

exice1used &%a@he&hﬁ@'%eB&b%ﬁthoraahbsibﬁ bbogksiang
their painting parts, the total anount of the sol vent

f1%§QQW%%ak§5 & a ﬁ@bah@a% r€%85 bl %EﬂSEE o) ngdaﬂﬁugﬁch

the sol v erate o Into e env ronnment

I Iom#solvent cont ent has b en
l¥ﬁ1?ﬁ8¢€F§Wp8ﬁﬁ Vst Bhenor T ShAeAg Con B8

ca@&g%%p%h non agql%% biockswggbgkgaggeglgubjected to

surface treatment, and therefore, complicatedness,
painting faiiure, waste of coatings, etc. are removed.

As such a universal primer, an anticorﬁosive 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,
however, an epoxy resin and an amine-based curing agent in
the form of solids are employed. Therefore, the solids
content {(volume solid) in the paint composition becomes
about 60% 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).
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fromthe VOC regul ation (regulation of total em ssion
of solvent), high solids (solids content: 72 to 100%

sy vol une) are preferabl g because the sol vent
~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 wi nter season
or inthe cold 15 district, the anticorrosive paint
needs to be readily cured at | ow tenperatures. The

vientd o antl cors |nts, however have

Té%?f%?é%tQﬂir|2§x¥h epeﬁ%%ﬁ&s &p lpenp%raPSngas a
so that it is. necess e two, Kkinds of paints

SHE S P it ers & ?Fﬁf/eah S FEfeipely E@lﬁgrlﬁfi PaFts.
t he sunmer season and a pai nt for the winter season.

th Tideh anpuise of déia &R Ypdithegergspapio el opnghahls

Wi nter season, addition of a curing accel erator such

exert tiafliuancammd Heaarieert lodr dihef o0 vearr Lébesated

and the resulting paint for the winter season is
irdxxelHeemnvirdriven$k- 123¢05dihglwt ebperad brentdcabtént vy
and has no problemin practical wuse, but a coating

prddantef Hee eaimtddsands tfrdae theweriegpolintadikesi on to
various finish coating filns, anticorrosion property,

erftiGormdr1Q07 [p A% R high- S@Ebﬂssﬁgﬂxg 92@@%01nt nd also

antlcorr05|ve pai nt that solves the a pr ob

fﬂ&frt%é%@%%%&% Op&%g%ria%ﬁ“ c trfr 23 %e %Oats's'i%n of
conpositio conponen

SO %%%.Inln%d%lsdyﬂd% dge%b%t%%t 72 to 100% by
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
district, the anticorrosive paint needs to be readily
cured at low temperatures. The conventional anticorrosive
paints, however, have'different curing rates depending
upon temperatures, so that it is necessary to use two
kinds of paints having different formulations, namely, a
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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bi sphenol A type and an am ne-based curing agent that
uses 10 aliphatic polyam ne, alicyclic polyam ne,

spropgfic  pol yam ne, polyamge and the like singly or
in conbination (for exanple, patent docunment 3). This
hi gh-solids anticorrosion paint has a solids content
of about 80% by wei ght and has a sol vent content 15
of about 20% by weight, so that it has excellent |ow
sol vent-content property and is useful as a

rmeasure to.the VOC requlation. Fyrther, in .

LGP RS T B S o bt aregpatical

the wi nter season,_there have been used Mannich type
U i MY Ry TRECISE el by 2O RAIE ERdEn <Rt ipGn Lowered
.reaction of phenols, aldehydes and am ne conpounds,
1n RAlRe s ethdre dfa r i i tsfpecaadriingg fidgent enticorrosion

(Phenol kanmine) simlarly formed by Mannich
prepricsatéton reacti on of cardanol, al dehydes and ami ne

conmpounds, adducts thereof, etc. By the use of these

SF- 1280078 Mams @h hiype solfhidig «poept-Basant haeh Eosiyeive

pai nts having excellent anticorrosion property and

pa V¢ HETRera e (Ol alidid Yo radif o aicheGe [HAR08ken
However, even if these Mannich type curing 5 agents

A& HREH arl TRIOVRIEN S Wwhoid 4 %912)&8‘1@%95 IE%}EnHE‘Qsing
g ns,

resi stance, adhesion to various Tinish coatin

« i AU Bl S o o B89, o
b%srﬁ% ed'gci’aﬁ nltt\,;%)oeg %me ta}ng agé.g}e: —g:@ts%ed %?.lsrel nVcE;A1 %rgee n%n 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 of about 80% by weight and has a solvent content
of about 20% by.weight, so that it has excellent low-

solvent-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, there
have been used Mannich type curing agents formed by
Mannich condensation reaction of phenols, aldehydes and
amine compeounds, adducts thereof, Mannich type'curing
agents (Phenolkamine) similarly formed by Mannich
condensation reaction of cardanol, aldehydes and amine

compounds, adducts therecf, etc. By the use of these
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and then a finish coating is applied on the resulting
P coating film this finish coating operation is
syl y carried out at a ggven interval (tine
interval) In case of the above anticorrosive paints,
however, they exhibit 15 poor adhesion to the finish
coating filmif the interval is long. If the interval
before the finish coating operation is tried to be
shortened, there reside problens that the process

e BB uE, 215 8paROCBCATBRL EaP AL Cprt L1

Puhl.i cation ,No. 211464/1998 Patent, docunment 2:
el e Bk 1O8 T CEAPoRGRI RS | GH-RETPO 58381 109
SF- 1237 7 Patent docunent 3: Japanese Patent
CULGrd-leden agoI9EanEA - No. 80564/ 2002 DI SCLOSURE OF THE
I NVENTI ON 5 PROBLEMS TO BE SCOLVED BY THE | NVENTI ON
[ 00d9P0BHe pr @swavernvenenohfi sheateHaedith sypeecuring
such probl ens associated with the prior art as
acgmesey ished usahvdampandenenics ahoolijdebt abdehénpwesehéring
invention to provide a high-solids anticorrosive
reGaattiamgeG 0 RRRSIstiodn o1 Qawh bel E&n@sﬁoﬁbﬁﬁﬁhgoﬁipﬁs, etc.
hi gh-solids type (solids content: 72 to 100% by
rafiWR) A riQWreant Rt nek, a; nsekyent rapgdeexcel | ent
| ow sol vent -content property, is excellent In
£RIIGARASIN JIORGLT Yo YBaL her gk eRl8kanseq Aldne
a I'ni's ng films, IS ho

esion to varil ous coat
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 anticérrosive paints, however, they exhibit
pooﬁ 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
that the ptocess becomes complicated and working failures
take place.

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

Patent document 2: Japanese Patent Laid-Open

Publication No. 259351/1998
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15 deteriorated in the adhesion to the finish coating
filme even if the interval before the finish coating
spperation is long, and is gpplicable to various
painting parts of a ship by nmerely using one kind of
an anticorrosive paint even if the type and the
anount (fornulation, quantity 20 ratio) of the
anticorrosive paint are not changed for each part of
a ship. [0010] It is another object of the invention
to rovi.de _a hi gh-solids_anticqrrosive_coatin
con&%&%ﬂﬁm$9§ me%Fl§Seg§85nﬁﬁﬁe%aﬁﬁpthf?§ e ?%yable
i.rrespective of SF-1237 8 seasons and tenperatures
PqﬁﬁﬁﬁéiinbéFU 044289 a sufficient pot life are
secured, and to provide a high- solids anticorrosive
coating conposition of |ow tenperature curing type
having particularly excellent 5 curability at |ow
t enper at ures (PASCROGHEE DRaMHBECINVENDDQY] It is a
further object of the invention to provide a tar-free
anti corr OBRUELENS Mo B SILVES By MHH INGNTEIUN of
solids and a low content of a solvent in the painting
proqeswgican real hzesenat iAGcAPELAL I §NSn Odn @Sy 10 NBdive
as twce a day (1 day 2 coatings, 2 coat/day), is
SURHEC @l BNloris Ris0R3 80k 00% 1 RHORGL! Y 163PLAL CLLARLLEYped
and” | owtenperature curability, *can readily forma
thi.ck [ fil .can inprove working.efficiency in
AR e S P Bed SR PR FREng B ro P ahfenp £ 6F Yo

e’ painting proc

wor.kers, .can 15 _pr.ovide . a coating film havin o
PIEYAET ént? ﬁriseé%ﬁésﬁaﬁlcﬁraﬁéw SAACEROeF PRRPAAFLon,

-adhesi on, can exhibit .
which is a composition of high-solids type {solids

content: 72 to 100% by volume), has a low content of a
solvent and excellent low-solvent-content property, is
excellent in anticorrosion property, weathering resistance
and adhesion to various finish coating films, is not

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 anticorrosive paint

even 1f the type and the amount (formulation, quantity
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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. anticorrosion property nearly equal to that of a film
of a conventional tar-based epoxy anticorrosive

sRajsM5 and can be favorably used for various parts of
a ship, such as a 20 cargo tank and a ball ast tank.
[0012] It is a still further object of the invention
to provide a high-solids anticorrosive coating film
“formed fromthe above anticorrosive coating
conposition, a painted ship coated mﬁth t he

antlcorro i,ve SFE- coatin and a i nted
S5 b SRR = (e BRG 2 S EPGPnEE D99t ABdRocess
for aintin the exterior of a ship. 5 MEANS TO SOLVE
q%m 33 E3prenseqursd - hipgh- §61 pggvide a high-
antlcorr03|ve coating conposition according to the
S Pricdemntimpamoisdive soatgaignicompenpssioni of donpri si ng:
(A) a mai n agent conponent conprising (al) an epoxy
tehpamsiure and i(B) typeutiang nagerirtéonpanéyt egaspiestng
(bl') an alicyclic am ne-based curing agent, wherein

cuteb Mty ageniowC erpprReicurd)s andtohither euehngragent
conmponent (B) conprises at |east one of the 15

fol l@ping additiye éa%hrﬁﬂgrtgﬁjéeklSEAQHeCQﬁ%éHQLSﬁlfB
nDdlfler (ab): [0014] (a2) at |least one additive

oSSR 3 L S T T s v
cg“%%d% T RI% r%%ﬁna ﬁow 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
coating film, can.improve working efficiency in the
painting process and working environment for workers, can
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 ta;-based epoxy anticorrosive paint, and can
be favorably used for various parts of a ship, such és a
cargo tank and a ballast tank.

[0012] It is a still further object of the-
invention to provide a high-solids anticorrosive coating
film formed from the above anticorrosive coating

composition, & painted ship coated with the anticorrosive
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20 (ab) at least one coating filmnodifier selected
from the group consisting of a petroleumresin, a

s -Lene resin, a coumarone |esin, a terpene phenol
resin and a vinyl chloride-based copol ymer. SF-1237
10 The second hi gh-solids anticorrosive coating
conposition according to the present invention is a
pai nt conposition conprising: (A a main agent
conmponent conprising (al) an epoxy 5 resin, and (B) a

cur.in ent _cojrponent co i,Sin b2) a_.Mannich, type
IS e e G RER B0eREcyTsinanEoRAY
and/ or the curing agent conponent (B) conprises at
fﬁé‘a&f)w &Y (e PHYSESSy & C4dBrinFd nPatcagdteRéoEbel ed
coating filmnodifier (ab). [0015] In the first and
shife- second conpositions of the invention, the main
agent conponent (A) desirably further conprises (a3)
a polynerizable (nmeth)acrylate 15 nononer in addition
to the epoxy resin (al) and "at least one additive
(a2) selected vEamg e goows caespgbiBngmgf the
reactive diluent (a2-1I) having an epoxy group and the
modifoigad j8POXYneeskRstagidh-sol Dok Ngnti £8Er888vE Neoating
second conpositions of thé 20 invention, 1t Is
¢ e (P i g (A . .
s e Esony rositier sy SPRe HSaheibl taop Bpinc

C&HH%QEzygnn%d%ggygyﬁagfler (ab), and !f necessary, fhe

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

(B) a curing agent component 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):

[0014] (a2) at least one additive selected from the
group consisting of (a2-1) a reactive diluent havinglan
epoxy group and (aZ2-2) a modified epoxy resin, and

(ab) at least one coating film modifier selected from
the group consisting of a petroleum resin, a xylene resin,
é coumarone resin, a terpene phenol resin and a vinyl

chioride-based copclymer.
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pol ymeri zabl e (meth)acryl ate nononer (a3) (as shown
in, for exanple, Exanples 1 to 15 of Tables 1 and 2),
soriddwe SF-1237 11 nmin ageqyy conponent (A) conprises
the epoxy resin (al), the additive (a2), and if
necessary, the polynerizable (neth)acrylate nononer
(a3) (as shown in, for exanple, Exanples 16 to 18 of
Table 7), and the curing agent 5 conponent (B)
conprises the coating filmnodifier (ab). [0016] In

t he (N30l s, ; t_is%a_rirggsg}e%-egg%ggv CQUROS| ,%i ons of
the ‘invention, the solids Content o tﬁe. coatf ng

RIS e Comonent, WAL RE AR g, Coting.
100% by volune, particularly preferably 75 to 85% by

CRRRUE LA ST é¥isosi ti on according to the present

i nvention conprises any one of the above high-solids
ant i (@dr Poglaie: cERNithgorpRpesitt corprisipg01z]) The €poexy
hi gh-solids rapid-curing anticorrosive coating
reggirposintd on according to the present invention is a
pai nt conposition conprising: (A a min agent
conp@nent iiplg Sigedt( abhpdRe@POXYmpiesiAg apd) 29 (B)
a curing agent conponent conprising (bl) an alicyclic

MaHHiRgr RAgRI GO RAQeRt, Wherein the main agent
conmponent (A) and/or the curing agent conponent (B)

COTUHER LR TISCRS P RlAteRCadifhi vee (22
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 agenﬁ component (A) desirably
further comprises (a3) a polymerizable (meth)acrylate
monomer in addition fo 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 (az2-2)”.

In the first and the second compositions of the
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
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SF-1237 12 nodifier (ab), and a | ow boiling point
sol vent having a boiling point of not higher than
spSPGat atnospheric pressurg is not substantially
contained in the paint conposition. 5 [0018] The
second hi gh-solids rapid-curing anticorrosive coating
conposition according to the present invention is a
pai nt conposition conprising: (A a min agent
conmponent conprising (al) an epoxy resin, and 10 (B)
a, curing agent conponent conprising (b2) a Mannich
NPT T g HRRHE wier MRS Sl T e GO c sgoRerB L) -
(A) and/or the curing agent conponent (B) conprises
thg aedktivmel(at) + mnd dffornestshadti tihfe PeaaNesadabhe
aforesaid coating film215 nodifier (ab), and a
(e bt Ty gt oononomat viet) hi@d rham oyl ifeg paanp lef,
not hi gher than 150C at atnospheric pressure is not
Exarpsientlalty tOraimedd m)theqbitie @eipnesayieam.
[0019] In any of the first and the second high- 20 20
cEfbbiEsn BNt R COF SRS Ve £ MO dd 1y andnt Redfiichst- and) .
the second rapid-curing anticorrosive coating
conpasgitd ons ei:nyenti.qn, Rl t .
conp@ﬁgﬁ?P(A)q%}Q%%rgﬁgé g &??ﬁe%ggéggF?gggG?a%?aglng

' | { |.at . ddi ti t
it bl (m Naglale RIS 0B O

itive, 2 | from I nsi in f
c§§¥aﬁg f&fﬁt oéﬁiéﬁnég%poﬁ%nglyi.%k%y%ﬂ%%c%ri%si%eo

coating composition is in the range of preferably 72 to
100% by volume, particularly preferably 75 to 85% by
volume.

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

[0017] The firsf high-solids rapid-curing
anticorrosive coating composition according to the present
invention is a paint composition comprising:

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

(B) a curing agent component 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

aforesaid additive (a2) and the aforesaid coating film



the reactive diluent (a2-1) having an epoxy group and
the nodified epoxy resin (a2-2)". [0020] In these
gpugx-sol i ds rapid-curing 5 gnticorrosive coating
conpositions, the solids content of the coating
filmform ng conponent in the anticorrosive coating
conposition is preferably in the range of 72 to 100%
by volune. In the high-solids rapid-curing
anticorrosive coati ng conpositions of the i nventi on,

Jy%% 0 B @ g%”t8§%”9%”§ﬁﬁ GALoBRg ok LDg: CHL NGy

prererabPyPeon

boi l.i ng 0|rn ent . havi oi nt of
oo Bt sB060k: PabheLpiBAre L o: §s§5r%tm$ﬁg%§l%f
t he hlgh SO|IdS anticorrosive coatin 15 conpositions
P& e 49 @ﬁis@PPé§aﬂ56@él§uﬁpﬁ§alaﬁ8ié%rF6§|9élnt
coati ng conpositions of the invention, the nain agent .
cosnpsdrigrem -(A) preferably further contains at | east
one filler selected fromthe group consisting of
5 bar i[Whlsyl f at Bhepstashdf elidapacl dsl tapad+aurivgte. 20
[0021] In any of the high-solids anticorrosive

arddid i sGRP Skl ABS carpobhe ibhghceslidsyr 8pi €heUpt8gent
anticorrosive coating conpositions of the invention,

1S £ TR &sa%eBBLBQWEB&ﬁ%%l%A%an%RSEQQLMgfUrther
contains talc. SF-123 In any of the™high-solids

ant (691 LR Sﬁghkngo%§%88ﬁkt'?ﬂérﬂgﬁﬁ%oi 201 bz sgbi

rapid-curi I'Corrosrve coating Cco
the invention, the epoxy resin (al) is preferably at
Sgakt resin sel ected

10 (B} a curing agent component comprising (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

aforesaid additive (a2) and the aforesaid coating film

15 " modifier (ab), and a low-boiling point solvent having a

boiling point of not higher than 150°C at atmospheric

pressure is not substantially contained in the paint

composition.

[0019] In any of the first and the second high-

20 solids anticorrosive compositions and the first 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
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5 fromthe group consisting of a bisphenol A type
epoxy resin, a bisphenol AD type epoxy resin and a
spispRenol F type epoxy resjgn. [0022] In any of the
hi gh-sol i ds anticorrosive coating conpositions and
t he high-solids rapid-curing 10 anticorrosive coating
conpositions of the invention, the reactive diluent
(a2-1) having an epoxy group is preferably at |east
one substance selected fromthe group consi sting of

he l,,glicid cid et her | yci d
oL eRHLsEvEe Sk Senerne HEpar i cptarBeSheetits' &
hexanedi, ol Cld | ether, neopentyl gl yco
th§ Jegetdyr dégﬁéﬁt ﬂﬁ?néth?PEFBQo%%n%P?¥Ygg§%PHy?nd the
et her and al kyl phenyl glycidiyl ether. [0023] In any
moskiftied BPgHYs sEisds éﬁ?rgérr03|ve coati ng conpositions
and the high-solids rapid-curing 20 anticorrosive
coatli0fg0¢onposnt Lbaseohighesohidnt tapd dtderimpdi fi ed
epoxy resin (a2-2) is preferably a diner acid
andidiolrired i @poxyakesigh cangbel tabnepoxter 61 Dds Ncvht € ant
aromatic ring is hydrogenated. SF-1237 15 |In any of

tHNRRIEgRyS 0k 4S raRkl 68T EesbYReR0aL hNENEOBROSEL L £PSi vE1d
t he hi gh- SO|IdS rapi d-curing anticorrosive coating

cd QEB Sth Bélﬁﬁ ohNg ! p%%%%;gﬂ yt g tHQ'?QRééé@P'?z to

)acryl ate nonone preferab
10 unc |onal P ct| éf iC..

?ﬁeﬁﬁ) 15 bREr e PhohShor SRHRET I or
ant1co§%gggbgngga%&%gagg%poggggg%gcé gﬁg Qggggggon, the
main agent component (A) and/or 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—-solids rapid-curing
anticorrosive coating compositions of the invention, the
main agent éomponent (A) preferably further contains at
least one filler selected from the group consisting of
parium sulfate, potash feldspar and titanium white.

[0021] In any of the high-solids 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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[0024] In any of the high-solids anticorrosive ((

coating conpositions and the high-solids rapid-curing
sA0 syt i corrosive coating cofpositions of the

invention, the alicyclic am ne-based curing agent

(bl) is preferably an adduct of norbornanedi am ne

Wi th an epoxy resin and/or an adduct of

i sophoronedi ami ne with an epoxy resin. In any of the

hi gh- solids anticorrosive coating 15 conpositions and

the A I t.i
compabone o4 RS aRhe Fn S O TRRRA EnCEgpb s
T SR W GR -CoH R AR FeaePlon of &

phenol , an al dehyde and an am ne conpound, or an 20
af%fddi?é%rQﬁl‘{%e?Wﬁ}%rFqIW@l@l}ﬂﬂﬁg cag e wnﬁfﬁnahoapowe

resin. [0025] The Mannich type curing agent (b2) is
ertizgo rawiaf efadbl yisa iveefeirel lyy pe deeistg cagemesfior redebyed

Manni ch SF-1237 16 condensation reaction of a phenol,

" fram alrdehysbaip anchs ipd iyaymiofoal kylldptezerne rok vaki epokic

pol yanmine. [0026] The Mannich type curing agent (b2)

rdSimgl $0 bﬁpﬂfeﬁfcﬂb'M & YMRN R YRR 16U inag aag(iﬁbhéﬁéﬂ]eﬁ
by Manni ch condensation reaction of a phenol, an
fLne or nore am ne conpounds of

xyl yIenedi amne, |sophoroned|an1ne

101 BOELRed, 2ty L BT A0ChEYEL DAL TER DR B0

i G ety o S g
anticorrosive coating compositions of 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-
hexanediol 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 rapid-curing
anticorrosive coating compositions of the inventicn, 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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reaction of a phenol, formal dehyde, and one or nore
am ne conpounds of netaxylyl enedi am ne,
si-spphpronedi ami ne, nor bornapedi am ne,
di am nodi cycl ohexyl nmet hane and
bi s(am nonet hyl ) cycl ohexane. 15 [0027] The
hi gh-sol i ds rapid-curing anticorrosive coating
‘conposition of the invention preferably forns a
coating filmhaving a curing time of not nore than 8
hour and ferahly has.a pot life of .10 mnutes to
40 i Teh ST PRPRELOT PO ISSTRETH St RE=EXTdr i or
~of a shj 20 according to_the present invention is a
CHER HoHt tIprd e h&ﬁ%ﬂ‘ﬁ%@%é%&r&uﬁéﬁﬁi oned sane
hi gh-solids anticorrosive coating conposition as a
A} FRIFT QTR (Fo2E NhGOrmPseftienshiqf, the dnyeatpent ofe
and (ii) a boot topping of a ship, and SF-1237 17
pa yove apg yl e g(reart loreganyGteitre frceentepdr(@3yzdlsl preferably a
antifouling paint onto the prinmer coating film [0028]
mdef wecoishae tdw b dlof yritildrzg taid pdtdrd qinethf) aarghipe
according to the present invention is a nethod 5
MG # SATY 0 BRP Ind ke 13kav @iyl @@ tSARB 1 aromatic
hi gh-solids anticorrosive coating conposition as a

o Bl he el e of an outside plating of a ship
(incI{mﬁ%%Fiﬁi anbottonl (ii) a boot topping and (iii)

o P £, Doy 8 0 DO SR 80, oy
cé£¥3 éléggpéé¥¥£ék .QJ gkgwﬁTéﬁyéolids rapid-curing
anticorrosive coating compositions of the invention, the
alicyclic amine-based curing agent (bl).is preferably an
adduct of norbornanediamine with an epoxy resin and/or an
adduct. of isophoronediamine with an epoxy resin.

In any ©f the high-solids anticorrosive coating
compositions and the high-solids rapid—curing.
anticorrosive coating compositions of the invention, the
Mannich type curing agent (b2) is preferably a Mannich
type curing agent formed by Mannich cdndensation reaction
of a phenol, 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) 1s also

preferably a Mannich type curing agent formed by Mannich
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the bottom (i) or the bottom (i) and the boot topping
(ii) of the prinmer treated outside plating. 15 [0029]
sAhgpdhird method for paintipg the exterior of a ship
according to the present invention is a nethod
conprising: applying the above-nentioned sane
hi gh-solids anticorrosive coating conposition as a
prinmer onto the 20 whole of an outside plating of a
ship including (i) a bottom (ii) a boot topping and
oy n. out si_de .boar t hen applying .a
e P Ao I 2oieb e haribr P PLAG ¥dR At 2Bt o
tig;ﬁiéner coating filmfaornmed on the bottom (i) or
PQ FBKYPRTERRS RE BIGCHTFS B LYRIMNSF- 1237 18
of thezgginer treated outside plating and applying a
fi ni H%%at i ngheoMasoishdéypsardrongoaget ollpa] dés also
board (iii), and if necessary, further applying a
pféfpsiblgoat iMagrfioh typesoaturtioppiaggnanttorinkd bgoMannich
topping (ii). [0030] In the nethod for painting the

candeardaricof meackfion adcer dilrgdlg the alBvaptieonantt ohs or
preferable that the finish coating for outside board

mdfe Bml €ASECANGLARAL bNIxy3eh 8RERDaHIAS @i sophoronedianine,
ur et hane- based coati ng, an epoxy-based 10 coating, an

| G+ oati:ng. - . | Qri
AR a R BB hane andy for
| east one coating selected froma

boot . toppi.ng.i s at

kxﬁ%@?ﬁgﬁggﬁgg%ggyggg F%@Pean epoxy-based coating, an
acr%!ic-based coating, ,a chlorinated pol yol efi n-based
Coat#ﬁbyﬁﬁ&lgﬁ type clUrilng agent (b2) 1s also preferably

a Mannich type curing agent formed by Mannich condensation
reaction of a phenol, formaldehyde, and one or more amine
compounds. of metaxylylenediamine, isophoronediamine,
norbornanediamine, diaminodicyclohexylmethane and
bis (aminomethyl)cyclohexane.

t0027] 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 éomprising:

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

of a ship, and
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15 organotin-free hydrol yzable antifouling paint.
[0031] In the nethod for painting the exterior of a
gihigz-Aaccording to the invenijon, the organotin-free
hydr ol yzabl e antifouling paint contains a
trialkylsilyl ester copolynmer containing constituent
units derived from20 trialkylsilyl ester of a
pol ynmeri zabl e unsaturated carboxylic acid in anmounts
of usually 10 to 65% by weight, preferably 20 to 65%
by i ght nd_havi ng _a _nunpber- aver age | ecul ar
wei GRET( PR TSR 78088 £5 0806060 SES1 870581 eb1 fe
net hod for paintin% the exterior of a ship_according
antg fve Jndy BRtEn ONtRe theg RESERE- FPaBInAyHE &y zabl e
antifouling paint preferably contains a vinyl-based
resil®Ci28 lwhi cBhansergadi Beacbd for homieding the Seitesior
one side chain end through an internol ecul ar bond
ofow mhifpo agcowetdhng oo (it aresaht bomdhtipH0B2] a Thethod
method for painting the exterior of a ship according

- cdmpdild npresent invention is a nmethod conprising: 10

appl yi ng the above-nentioned sane hi gh-solids
ant izg@MkasiyV ehe0abbhe -FeRR9ShEHOR AS B HhiEBI1QPt 0 the

whol e of an outside plating area (A) of "a ship
. . £ t . q
A e i SPa b, Se BT RE hof PEFhek AL BSEAE

r.ea (B).  _of ship 15 present on.the,upper.side, of _a
R i ar GHE TS BASRRS Fo) 2atatBk HRRit4gTa i) @
(ﬁgPerstnucture, t hen appl yi ng an,.organotin-free

&Wbl%i&%l@ boot topplng and (iii) "an outside board,

b
and

then applying an organptin—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.

[0029] 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 organotin-free hydrolyzable

antifouling paint ontc the primer coating film formed on

the bottom (i) or the bottom (i) and the boot topping (ii)
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antifouling paint onto the priner coating filmforned

on the bottom (i) or the bottom (i) and the boot
sp-ap@ng (ii), 20 applying aginish coating for outside
. board onto the outside board (iii), and applying a

finish coating for deck onto the deck (iv). [0033]

The nmethod of the invention preferably conprises:

SF- 1237 20 applying the above-nenti oned sane

hi gh-sol i ds anti corrosive coating conposition as a

ofg;tihge?r%ﬂte% ttt}%at@&oé%tggdgrsﬁ%{aE g%gtea mh a%#??ygﬁﬁaa (A

hip constitute 0 oot

tQppin nd (idi) an outside_ .5 bpard and fhe ol e of
rigt, 50a3d P o aftants” bifpeopaEan R ancEhatappar e
.s%Se of a deck and constituted of (iv) a deck and (v)
(g upé?%%ructure, then applying an organotin-free
hydr ol yzabl e antifouling paint onto the priner
coatiftn§erresmefor néd téheT0aphéy bogt anf { i} sbrceaelbpt fom
(i) and the boot topping (ii), applying a finish
bosgattiopy ifhgr codtositie boatdtoppdnghéiiput si de board
(ii1), applying a finish coating for deck onto the
decK00B0), andnaphkyineghadf st sheoeiadoti®rexterior of a
superstructure onto the superstructure (v). 15 [0034]

shipe aeebhad nef thenkenveRthenonl eier 8Bl ¥reEOPRF18€6hat the
appl yi ng the above-nenti oned sane hi gh-solids

LR OIYE CONLR GRS 2D F SpPE AL
seﬁ%@%%ht%&%% a urethane-based coating, an epoxy—baséd
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
coating, a chlorinated polyolefin-based coating and an
organotin-free hydrolyzable antifouling paint.

[0031] In the method for painting the exterior of a
ship according té the invention, the organotinvfreé
hydrolyzable antifouling paint contains a trialkylsilyl
ester copolymer containing constituent units derived from
trialkylsilyl ester of a polymerizable unsaturated
carboxylic acid in amounts of'usually 1C to 65% by weight,

preferably 20 to 65% by weight, and having a number-

average molecular weight (Mn} of 1000 to 50000.
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20 of (i) a bottom (ii) a boot topping and (iii) an
outside board and the whole of an exposed area (B) of
se-siip present on the uppejgside of a deck and
constituted of (iv) a deck and (v) a superstructure,
SF-1237 21 then applying an organotin-free
hydr ol yzabl e antifouling paint onto the priner coating
filmformed on the bottom (i) or the bottom (i) and
the boot topping (ii), applying a finish coating for
out si de .board .ont o the 5 outsi board (iii), applying
o P SHRE SR P Rate ik STen g reek o bF, SaRbpr
necessary, %ﬁglyjng a finish coating for boot topping
AGHRTFAHE oot ogpisif ian ) Feo@ssenat ivnd 1€t hod f or
painting the exterior of a ship according to the
hydrrehiz amt e i ant SEprldmer giat mate figy@blyo cointiedhs a
coating for outside board is at |east one coating
vigetledtased roms n uire tWidnd: bas ed-gzodtd rg,idan sepoxyiedasedat
coating, an acrylic-based coating and a chlorinated -
lepalty adred i st-draseth icpafidnGhravdH ke fiintieshoceatizag bend
deck is at |east one coating selected froma
owilTRf Ranes hased 1% Co@dtid. N tepry)based coating, an
acrylic-based coating and a chlorinated :
Poly@lefan: based GaRhibA0sokOBaohe ot BRMBLDOS; b0 or &
pai nting the exterior of a ip acdor Ing to the
i:nv ' .11 Js . preferable that the_ finish at.i ng
Shflg)r ea%c%ogﬁ dler{gootaor 1% P4 %stlnéfr?élt&é’élt i"ig aZ@egglpgct ed
from a urethane-based coating, an epoxy-based
At itg 9 'an acryl i c-based coating and a chlorinated

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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pol yol ef i n-based coating, the finish coating for deck
is at |east one coating selected froma

gl £ frane- based coati ng, @poxy-based coating, an
acrylic-based coating SF- 12% 22 and a chlorinated
pol yol ef i n-based coating, and the finish coating for
superstructure is at |east one coating selected from
a uret hane-based coating, an epoxy-based coating, an
acrylic- based coating and a chlorinated 5

pol yaol ef i, oatin .0037] Int d for
palrﬁ9§%¥ o= 8%n§ %EP@OS&Q l?ﬁe
i nventi on, the or ganoti n- free hydrolyzable

a%ﬁ&??%ﬁﬂ%%ﬁ?tﬁﬂ%ﬁlQ%;ﬁﬂm§Qﬁ G &P Gr FEABEEnOnEPehe
hydrol yzabl e antifouling paint containing, as a 10

whp Frlerf conpotenide atldtdasy aome Hydr olfy zalshé pr eshatituted
selected Et fromthe group consisting of (i) a

of ridl kyllztihdm,estidr) acdpaltyremppifig anal ri@din whepeknide
an organic acid is bonded to at |east one side chain

beieh ofndd sHwhdlas esf 188 igkpdIydughaanBynber aokagpl ar
bond owing to a netal ion (netal 15 salt bond), and

phdddnt &h wtgﬁﬁ%l“c@f kaxy 'd‘ec‘?z.c'a%d”%to"f‘tlstzﬁﬁlttadb@%ed
copol ymer. [00 In the method for painting the

t h t t
XL o i LB SEp R AT et e
cont i ned in t.he 20 or anotln f g %FOlﬁ gh _
ant |tf omﬂ iHE A oM AROTIRS § St 4 8eri ved

fro trlalkyIS|IyI ester of a  polynerizable
ST % dPaddyth MG B B 19 Th oGS Sof 145 Tormed 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), applying a finish coating for deck
onto the deck (iv), and applying a finish coating for
superstructure ontce the superstructure {(v).

I0034] The method of the invention preferably
comprises:

applying the above-mentioned same high—soiids
anticorrosive coating composition as a priﬁer onto the
whole of an outside plating aree {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,
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to 65% by weight, preferably 20 to 65% by wei ght, and
has a nunber-average nol ecul ar wei ght (M), neasured
SHYLZFC, in SF-1237 23 ternmsypf pol ystyrene, the sane
shall apply hereinafter) of 1000 to 50000. [0039] The
pai nting nethod with a high-solids rapid-curing
anticorrosive coating conposition according 5 to the
present invention conprises forcedly feeding the main
agent conponent (A) and the curing agent conponent

(B) tfh% ﬁg'y'l‘h ting oéggnee_em%r&@ehgﬁﬂff Plgh; sol i ds

rapl -Curi |corro I've ‘coating conpositions to a
n1xer throu fferent f eed m Xin
arfﬁ% 1o B i 240 dhel 2L3Rk! BRScRLERE I Kl on

|d curl antlcorr03|ve oatln osition to a
&%ﬁ): O%d?hef P& %sgl)sﬁrf‘gc%h% Pk Heepping (ii),
conposi tion. [0040] The first high-solids
ARIHHIEGr Podilvé sbogrrRgnof ifiom guEsidengorsdt prtprkent
invention is fornmed fromany 15 one of the above
oufisgltles dloads! drtiiidoer rppilyengoat ifagisbonpasitgohsr Jhek
second hi gh-solids rapid-cured anticorrosive coating
orfid mha&ccecd AW o the preseatsisayent applisndosnBihish
fromany one of the above high-solids rapid-curing 20
cRIInO @S bbe tC 8abbAE gC ORReS thk0RS ot THEphLA§! (Pﬁ) nted
ship according to the present invention is a ship

coatg@awith arhi Qﬁmsﬁ%tﬂéd 982'%%;‘19@@{%}9&3&{&1“& Bt a

(flrst coatlng fi ornmed SF

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 deck
is at least one coating selected from a urethane-based
coating, an epoxy~ba§ed 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 from a urethane-based coating, an epoxy-based
éoating, an acrylic-based coating and a chlorinated
polyolefin-based coating, the finish coating 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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fromany one of the above high-solids anticorrosive
coating conpositions. [0041] The first painted ship of
sg-h@ednvention is preferably a ship coated with a
coating filmfornmed by any 5 one of the above nethods
for painting the exterior of a ship. The exposed
deck, the cargo tank and the ballast tank according
to the present invention are each coated with a
hi gh-sol i ds anticorrosive coating film (first coating
10 fil f.orned, from any.one of the_abgve high-soliLds,
2T OB T o RPN LEoAP0 B eron S Br A0 hi GATSBRT ab-1-en
rapi d- cured anticorrosive coating film (second
c hd G ISP SEEHFEGTEr dfh &y 18%5%19“? hecabbie
hi gh-solids rapid-curin anticorrosive coating
selgtest thisns 2 1rothensrbaseds ceatingdeprRatBPXETPAEREr €
according to the present invention is coated with a
cdsitghhosolandscrantiicevasesi weacdari agdf Bl phloriedt édom
any one of the above high-solids anticorrosive
padoatliafy re@esl doandnglhe second underwater structure
according to the 20 present invention is coated with a
hi ghoeal71ds rapi dneufnednoanEbeOphOaL YRy COR I W diidR of a
formed fromany one of the above high-solids
apig- s tieQr rasi .coat i BLL -
Rl L A T R I S

h§ﬁ¥6f§%§b %!%%t%%%%ﬁg%g paint is preferably an organotin-
free hydrolyzable antifouling paint containing, as a

binder component, at least one hydroiyzable 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 intermolécular bond owing to a metal ion (metal
salt bond), and {(iii) an unsaturated carboxylic acid metal
salt-based copolymer.

[0038] 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
organctin-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 tc 65% by weight, and has

a number-average molecular weight (Mn, measured by GPC, in
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conposition set according to the present invention
conprises: a unit conprising the aforesaid nain agent
somynent, 5 and a unit copprising the aforesaid
curing agent conponent corresponding to the unit
conprising the main agent conponent. 10 EFFECT OF THE
I NVENTI ON [ 0044] Because the hi gh-solids anticorrosive
coating conposition of the invention has a high
content of solids and has excell ent

t%#ﬁ%éﬁ%&%ﬁ&% g&%ﬁ%& Ek%p%%E£’sk%l%bépgggeﬁék%ﬁnEEQQ}) of

orrnt I'nmprovenent |

j nti rkers and environnmental protection.
1¢§H5ﬁ%2gnﬁghe hi gh-solids anticorrosive coating

con%g%ition of the ,invention is applicable to various

par t'¥9%P la shfBeby2inkiBPYMEENAY Bheh k# Nl eh—3mlids
anticorrosive paint even if the type and the anount

ragflaalrdmg eotlesitye spaentcoaité ngoroRposhahgedatepréaeh
part of a ship, and a coating film obtained fromthis

tcanthiec proeesinie ipaientt liog exoglrliests iforcadiiycfeedsngnthe
property, weathering resistance and adhesion to

mavar izaus tf icdiponenat i(Ag bnlkdmehanduirsngohgdat ecbppahedt
in SF-1237 26 the adhesion to the finish coating

(Ehi 11 el tiifutheg ia'ﬂgebylél oekaceabhgef h@%ﬁ%@?%éng
operation is long. [0045] In addition to the above

-glietnure Ao atason LIgR SLOb: g0 SEien: 1ot o,
séé%faa%i%%¥ %%E%%g%f%E%f%%%k%c%gggnp§ggs, 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.

[0040] The first high-solids anticorrcosive coating
film according to the present invention is formed from any
one of the above high-solids anticorrosive coating
compositions.

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

The first painted éhip according to the present

invention is a ship coated with a high-solids

anticorrosive coating film (first coating film) formed



secures a sufficient pot life, so that it can be used
irrespective of seasons and tenperatures. In addition
sg0 4 above effects, the |gptenperature curing type
hi gh-sol i ds anti corrosive coating conposition 10 of
the invention has excellent curability at |ow
tenperatures (not higher than 0C), so that it can be
favorably used even in the winter season and on the
| ow- tenperature occasions. [0046] In particular, the

hi gh-sol i ds rapi.d-curing, .15 anti.corrosi.ve _coating
E R o0 U e SN O T4 e N BoEF SR e G NG
advantages: it is atar-free anticorrosive paint; it
CHASIY PP TSRS of solids and a | ow content of a
solvent in the painting process; it has such , ,
excdlQ0&it] hi gRhsoFiigstppepeiey ahdprapi Eheutaperrign 1s
that 20 coating operations of as many as tw ce a day
predfadmpbly xodtipngsat2dedtthday coeannige fridal ifpededi by any
has excellent [|owtenperature curability and a proper
5 ompotof ithes sbowoatduipds Iforohadesiihed thiei eknessoecanibe
readily obtained in a short painting tine with a
syl | nunmber of coating SF-1237 27 times by devising a
pai nting nethod to increase efficiency of coating

operdld Qg0 deli& " @3l LG CeahkNgnly! Lcﬂlbhﬁ.éllast tank

excel l ent "anti corrosi on property and interlam ner

QQﬁkﬁgﬁ¥hg#ﬁ%?hggﬁgg%g%ﬁ%%&ﬁ%%ﬂ@%%ngancgg%EBYWﬁth a

egua I ng conventl Oona

SEEL IR T LI KA

10 f iclazr{)g G ot rarlnr;kd a}fr}%ma a?l?/l Io?f’et otfa r11:11(1}3 above high-solids
anticorrosive coating compositions or a high-solids rapid-
cured anticorrosive coating film (second cecating f£ilm)
formed from any one of the above high-scolids rapid—curing
anticorrosive coating compositions.

15 [0042] The first underwater structure according to
the present invention is coated with a high-solids
anticorrosive ccating film formed from any one of the
above high-solids antico:rosive coating compositions.

The second underwater structure according to the

20 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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[0047] The high-solids anticorrosive coating
conposition set of the invention has excellent storage
SHOLZ3Ability, can secure a pfoper pot life by mxing a
main agent conponent unit with a curing agent unit at
the time of painting, can provide a paint exhibiting
t he above- nentioned high-solids property and rapid
curability, and can efficiently forma coating film
havi ng excellent 15 anticorrosion property and
i nterd@dnar athesiion-sBavhBlafcisbrgbeikayebating
structure or a multilayer structure and having a
cﬁ%é%éﬁ'ﬁ@%oﬂin@o d N9, Eﬁ:e@%‘?‘l’tr 99 R3LL S, W th
the paint so as to give the above lTayer "strucfure. 20
c§§§%§ E FOR CARRYI NG QUT THE | NVENTI ON [0048] The
i‘gh-solids anticorrosive coating conposition (first
pai nt)_and the high-solids rapid-curing anticorrosive
coatd ﬁﬁll&o%@%%%ft%éfiorﬁf\?éﬁtlﬁoﬁlaephégéntapemponentr
together sonetines referred to as "high-solids SF-1237
anticorrosion paint conposition"” or "anticorrosive
paint" sinply hereinafter), the nethod for painting
t he dextrerti grompsfi sirehitpeusifogeshése cpaiing agent
conpositions, the resulting high-solids anticorrosive
capgatriany: fddmespbridigly sel itthe aniapicdm@uriedng the main
anticorrosive coating film and the painted ship and
addi pairpe@Ennderwater structure coated with these
coating films are described in detail hereinafter.
[ 0049] The high-solids anticorrosive coating
conposition of the invention is applied nmainly onto

the 10 exteriorE%%E%ng%pTgﬁ &B%Ek&%SN as descri bed

in detail

(0044} Because the high-solids anticorrosive
cbating composition of the invention has a high content of
solids and has excellent low-solvent-content property, it
is effective from the viewpoints of improvement in hygiene
of painting workers and environmeﬁtal 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 paintleven 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 paint is excellent in
anticorrosion property, weathering resistance and adhesion

to various finish ccoating films and is not deteriorated in
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hereinafter. As a matter of course, the high-solids
rapi d-curing anticorrosive coating conposition
skSesohd paint) of the invegéion can be used for the
same purpose as that of the ™15 first paint, but it is
preferably used as an anticorrosive paint
particularly for a cargo tank, a ballast tank, etc.
i nside a ship. Conventional tar epoxy paints enable
pai nting (coating) operation of about once a day, but

this.. second paint has proper pot, |ife and, enabl es
R R D0 BeriR i%ﬁ%.@a,tlaﬁgf IS 64EPngF bPemany
,times for a short period of time by devising a
1B R hP e R hadd nifdr cOrdmpide onsdiattiong 1BcdanPng)
operations of as many as twice a day (1 day 2
coatiHysy] 2 cdat /adaii) ianetposbebkhboveMpffeves, the all-
second paint is excellent in the high-solids SF-1237
s@fsompriopss tlyi ghredelriatse araficbrawrsdkid idoatfiay tbeposition
wor king and curability at |ow tenperatures, and

ofnapd esnvétionald zaldien areishortarimaeh iaatebm and
a process to increase production efficiency. 5 [0050)

se@itd W al 51 g, high- saldds JariydsCyri ngy gebly}sed

anticorrosive coatlng conposition can be use
; ﬂgg!y‘ ed] 0 far stituting the
ll§1|Pég - so%ll‘aés érfz;\pl% - é}ﬁsr irgﬁlgpg%gnﬁ)gor%rtggr%\%é coati ng
co sitjon .(min agent conponent (A) .and._curing agent
CompBhefI I E (16 76t 4PPES £o IRCkEr TRFoBGH  HFFPEF 8hETe
feed pipes, mxing them then guiding the resultin%.
CHiigHL SolRYS ¥ Hpi R Gt IgREresivss icpe tdpgt FRgposition

conposition to a spray %un (2-
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.

[0046] In particular, the high-solids rapid-curing
anticorrosive coating composition of the invention has the
following 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 curability and a proper pot life; a
coating film of desired thickness can be readily obtained

in a short painting time with & small number of coating
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cylinder airless spray coater) and coating a base
surface wth the conposition. Instead of using the
ssippse mxer, 15 the conpongats may be stirred and
m xed during the line tranSportation. [0051) As
preferred conditions of coating (painting) with the
hi gh-solids rapid-curing anticorrosive coating
conposition, for exanple, a primary (air) pressure 20
of 1 to 5 kgf/ch and a secondary (paint) pressure of
100 to 300. k flcnR ar adopt and nore .
SRR Y c‘i‘?‘ﬁﬁ gn& é’a tﬁlcidor*fé’d “RCEERRar §TEACAERCY
gressure of 3 kgf/cnk2, a secondary (paint) pressure
FCOABLRYfIRGHE L 1ONr AP Urhe tiasiditivg £apsinp E6lmohas
120 cm sec, and a distance, SF-1237 30 between an
e BEeNE 02 bkl par rRsbranArepept dy agdn inberisminer 1edhesmn,
cm [0052] In the present invention, by adopting this
e%ﬁﬁb¢t$mpmMi¢untQEian;pﬁdnénuyrnﬂdnﬂy\dquhlthe that of a
hi gh-solids 5 rapid-curing anticorrosive coating
canogi £1i10m, o Propenvediticla oft 8 pRised Epogfy the paint
can be favorably carried out according to the

artd VY ST G i efhd Ren B @av@l%btlgreug‘éﬁl @b?gvarlous

process or termof a ship or the |Iike; and

SRETHLe o £ £ A S A8V

s IR A T MR AT S
RS S P Y M e SN SOL L gy gcur g e
sé§%£f¥¥;>ﬂgégr§gz;re a proper pot life by mixing a main
agent component unit with a curing agent 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 multilayer 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 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
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15 using a two-liquid mxing airless coater as a
coating apparatus, shortening of the painting term
grancadrastic rationalizatigg can be carried out, and 1

day 2 coatings are possible. [0053] Further, this
second paint is characterized 20 in that it does not
substantially contain a lowboiling point organic
sol vent having a boiling point of not higher than
150C at at nospheric pressure as a volatile organic

anQQ%BQEBgi%gﬁF%§ﬁE|%Ehﬁo%%.ﬁbﬂengi a@ﬁtf&@§£5§&% é%nt”

cont ai ns I'ng point organic so
SF 1237 31 Vi pei nt_ of h| her, t han 150
R Le S T s
Icotgfl (boi li g poi nt:  205. 45C? and |s advantageous
PsSPRPoRPLRE RERBOPALECoFOTPRRL biehenttlaf Ferulting
pai nting environnent for workers and 5 counterneasure
high-eRrd ivecapiérarireigrganrtinenpbinddnd riebuin o ¢ bids
because a vol atile organic solvent is not used
rapieecired) aAktihoughstite oppeingi fiitmofandetbeipdimgred
poi nt of the high-boiling point organic solvent is

shigt aspechti pakihyetdeshteetvederi stisctusual tyaBoAGrDEh
belowit. 10 [0054] In the second paint (high-solids

thie@Rl @oatliihingianki 6eer aek¥ei156at i R0ISLAPOShét&Martdie,
hi gh- boili'ng point organlc solvent is desirably

contghed in e ANGHDLOPTA0 0% e Vel Lhitn o

preferably about 1 y m5|g t, 1n other words,
copgRirIBRLE Bhe0uftoh8uE0 13 RAPLoeRYslEb M ano one
ex%%rlolgh% stEQS %%I%gs gf I?}for grlbed 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 {coating) 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 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
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conmponent) in the paint, fromthe vi ewpoint of
security of painting workability and anticorrosion
sgroperty of the coated sur? ce of an object. 20

[ 0055] Paints heretofore called "rapid-curing paints

are not used in such a manner that their conponents

are forcedly fed to a static m xer, m xed, then

guided to a spray gun and sprayed, as in the present

invention, but a "tip mxing nmethod" wherein the

SE-1237 32 . conponent,s, (e.g,.,.min_agent and curin
PR AT AEBOTR 16t KR LERE EPh e v apraYS ot

and sprayed has been adopted. This tip m xi ng net hod
Cyrabiddie@t forhé epsratiiAgSwi BRAUFBERARE resi n

coatings using reaction of 5 polyol or thiol with
rggeepdagedion anda shegitendogt pige tesingndeacpiropes$ to
‘isocyanate with am ne. [0056] For painting with these
ircoamteiseg orodeattilog eff fitthencgat i ngs to about 60C, use

of plural hoses for the coatings and heat retention

of tleeshor seSPbge@&alaemg$sany, hi§hsoolhas theidhaweng

pai nti ng net hod has not been used for painting ships
artQ dorosih@ Ra%ARY SohBlikAoRa88n0hbe RALAILPIFYSLAG y

the tip m xing nethod erein the conponents” are

' i f _a_spr a plural . [ Li -

= JB01%, BontPRehiR 0,2 RERLcOUIngP el ob- Li0ER: Papia

Ines o ag

e QAR BEI 9 3P B BeEheRk o L ety qgor
e TR A PSPPI Led Lo e B] ook pai ptng,
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 the line
transportation.

(00513 As preferred conditions of coating
(painting) with the high-solids rapid-curing anticorrosive
coating composition, for example, a primary (air) pressure
of 1 to 5 kgf/cm® and a secondary (paint) pressure of 100
to 300 kgf/cm? are adoptable, and more specifically, there
can be mentioned a.primary (air) pressure of 3 kgf/cm®, a

secondary (paint) pressure of 240 kgf/cm?, a sSpray gun

traveling rate of 50 to 120 cm/sec, and a distance,
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ship fromthe viewoint of workability. [0057]
Am ne-curing solvent-free coatings (paints) 20 using
seonventional | ow nol ecul'ar gpoxy resins (liquid epoxy
resins) have a drawback in a bal ance between a pot
life and a drying/curing tine of the resulting coating
film SF-1237 33 In general, coatings (paints), which
are solvent-free coatings and use | ow nol ecul ar epoxy
resins and am ne- based resins, present exothermc

. d af i xi.ng, th i [ f th .
4836 O GO (B0 T I SSRRLLY 1, 08 g o

1@$d they have a short pot life, -resulting in

sdtivant ages in the painting workability. [0058]
That is to say, if the pot life (period of tine in
whi a1 vi sdasitthe dgeserst IhvesedonhebapAPPhgng this
wor k) of the coatings is | engthened considering

paiaitnitn g gne godvor k adi g itnk lirgp arettdntd, wilid ttihwee higjuspédds
for drying and curing the.coating film becones | ong,

rapiditduising amsidd il € g gaddiey icmprisittioh, proper
performance of rapid shipbuilding. On the other hand,

cddtddme &if Vi neeuri g d4 mhe §faitdhe AROVR ¢@abi-Rgsyi S
shortened consi dering performance 15 of rapid

e rh?ﬁ%%m;ﬁifﬁngﬁ?f’s e 'é@%@ﬁ;ﬁ%ﬁ% by, che
e ) Y Py ERAEGE e etne FBG. Chndne

Ll s, dlsadvantageous tromithe d ewoll Oy oue

so that the pot life of the paint should become 10 minutes
or more and the time required for drying/curing the
resulting coating film shoﬁld become not more than 8 hours.
By applying the high-solids rapid-curing anticorrosive
coating composition, which should be called “VOC-free”,
using a two-liquid mixing airless coater as a coating
apparatus, shortening of the painting term and drastic
rationalization can be carried out, and 1 day 2 coatings
are possible.

[0053] Further, this second paint 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 at atmospheric pressure as a volatile organic
compound (particularly a solvent) and substantially

contains (only) a high-boiling point organic solvent
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[ 0059] High-solids anticorrosive coating conmposition
(hi gh-solids rapid-curing anticorrosive coating-_
sPOMPpesi tion) SF-1237 34 Theshi gh-solids anticorrosive
coating conpositions of thé invention are classified
into a high-solids "r. anticorrosive coating
conposition of all-season type and a (lowtenperature
curing type) high-solids anticorrosive 5 coating
conposition having particularly excellent |ow
tenperature curability. . t.he hj gh- ' .
naFEREof 1 HREHEME RO 14 s oo LI RACh @ atmospheric
rapi d-curing anticorrqsive coating conmpositigon is |
PERaFatterfzed: i Prefanty duesznotd lanf3odiipg point:
contain 10 a | ow boiling point organic sol vent having
285pdbfThg pofinis advaniadegheralsanfuBoChes v esploderts of
and contains only a high-boiling point organic
imptryeanehavofigtlze hmdntnigngoemt i raimdnighirr warketrs0@nd
and is characterized also by its preferred painting
corhhedmansu ps ef @rites YEE NtvFDa PRl d Soddnr(ie Gompangn
tank). [0060] The bel ow descri bed descriptions of the

r8GaDa 8obh dSe @it d & Of \ASH M€ O I dith LONROSIdHON ARt used
common to the high-solids rapid-curing anticorrosive

' co i ti.an I .S € N (o PN :
(RSP SO Y SRR e BT Pl ing poine
escripe erejnafter., .and if . necessary,. ite
o OB BERy R R il Sr s O SHEV L im0
rapi d-curing anticorrosive coating conposition are
R} 11y

% }Yyr%ﬁﬁﬁﬁqqﬁgi it is usua 50°C or below it.
[0054] In the second paint (high-solids rapid-

curing anticorrosive coating composition), the high-
boiling point organic solvent 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 weight 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 cbject.

{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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The itens are described below in order. SF 1237 35
[ 0061] High-solids anticorrosive coating conposition
grafi 233l | - season type The al I3sseason type or
| ow-tenperature curing type high-solids anticorrosive
coating conposition of the 5 invention conprises a
mai n agent conponent (A) and a curing agent conponent
(B) In the main agent conponent (A), an epoxy resin
(al) is contained, and in the curing agent conponent
al icycli m ne-has curi a [ 1)
Co&ﬁ@?@%Qg wghﬁrbhﬁésﬁea S??ngggggﬁfgg%zgggét%o%{gined.
.10 [Q062]. I n case of the all-season type of the
A RREAS B Pnat aE ey EE oo hnfn SoPaRCa L A PG BRYES (119
is frequently contained in the curing agent conponent
bees) adepsff hel Wi vipb? Ml v adieisih ¥ toes 3
coatings @ (coating filns), and in case of the
paighinenpaicat uretbanengessnt ypatinte Mahng cheagpeon of
curing agent (b2) is frequently contained in the
podycilngragenblcenpbneénbcfBhabecausered rextel temtings
curability at |ow tenperatures. In these high-solids
usdilg ¢eBRsbrecEoabbRganaeaPRSthi @Rsnef urther, the main
agent conponent (A) and/or 20 the curing agent

compenest (B)psp éiﬁ@i?n?twl@lasﬁh@é@,égaﬂi,r}?gsf,mﬂé%}/ﬂiﬁﬂg of
additive (a2) and the followng coating fil'm nodifier

crgBbac9Eo 123 3001003 c{ 22)eRbe BASta PEGALSI HL¥erne

selecte

- 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
iines, e.g., three lines of 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.

[0057] Amine—curing solvent-free coatings (paints)
using conventional low-molecular epoxy resins (liguid
epoxy resins} have a drawback in a balance beﬁ%een a pot

life and a drying/curing time of the resulting coating

film.
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group consisting of (a2-1) a reactive diluent having
an epoxy group and (a2-2) a nodified epoxy resin, and

stap)3at | east one coating f4d mnodifier selected from
5 the group consisting of a petroleumresin, a xylene
resin, a coumarone resin, a terpene phenol resin and
a vinyl chloride-based copolyner, preferably at | east
one coating filmnodifier selected fromthe group
consi sting of a petroleunrresin a xylene resin and a

hl based fer abl
pet 101 SIEP e CEO0BAT TRACITS (ovBagh PrSi Eobhetiirese

in the inventiaqn that: (i) onI the mai n agent
CRAIPGHTe R A&)Secolr%.nr?slegelarreegexza’néeéfmehénadawwe
b(a2r and the coating film 215 nodifier (ab), and the

i Sdgeént Rﬁﬁﬁ%M@ﬁﬁmﬁeﬁr@@esrﬁ@ptleémtanﬁ 8RheRAT or

(ii) only the curing agent (B) contains at |east one
migfindhe thadivtiiste(ida2) chdhiehecetatigegifi rapiddyf iecreased

(ab), and the nmain agent conponent (A) does not
wiconttaimpetrd@mreorri22,( land thelyhhafet ReshBira pgentife,

conmponent (A) and the curing agent conponent (B)

reNitdiny et B 1¢fa dvie taddist iive theagh i aRdnkh@oeRabi N9ty .
filmpodifier (ab). [0065] Taking into account use 1n

al | [HPRBINS aggatc%g g§7g%% n1§lgge ei{ﬁ% ffg@i?F

heretofore us s pre era
I T R b
wgflja%%l%%%nég%gglgs is lengthened considering painting
workability important, the time required for drying and
curing the coating film becomes long, and this is
ensuitable 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 importanf, 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-solids anticorrosive coating composition

{high-solids rapid=-curing anticorrosive coating

compeosition)
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epoxy resin (al) that is an essential ingredient, any
one 5 of "the additive (a2) such as an epoxy
gl containing reactive gﬂluent (a2-1) or a
nodi 1 ed epoxy resin (a2-2) and "the coating film
nodi fier (ab) such as a petroleum resin", and the
curing agent conponent (B) contains the alicyclic
pol yam ne (bl) and/or the Mannich type curing 10 .agent
(b2), preferably an alicyclic polyanine (bl), as
sho t he Iater desgri bed Exanples.1 to 15 of
Tabrﬁ'é? g"l‘ﬁhds at“aﬁ%lcﬁﬁroﬁtlé’eaé’(i’é‘ﬁﬁpghFQWPQBFFHEHS of
Iom#tenperature rapid curing and conveni ent m Xxi ng by
the sinistpxare 15 4as%fs ofr didca &ighasoligdst he
hi gh-solids anticorrosive coating conposition of the
an et oni ve heoatigion cagwds iddmpoenta LA cespnaitype Bnd a
addition to the epoxy resin (al) that is an essentia
(lowrteshesnt s cdtdecumidd) tdyee ) ( &d)ghsuel] isls amtépoxyosive
group-contai ni ng reactive 20 di luent (a2-1) or a

caldirld esbrRRoxM TOSiHuiadr Pe'rt it dNG exdelnenagenl-

component (B) contains "the coating film nodifier

t o r SUEL a8, A Pel Q) eum resin® together with the
allcycllc polyan1ne (bl) and/or the Mannich type

Fg{gr Jé§%r anpnégkié% r%%f§% g%?g SHQ$9nFOOEEf

h.éh; %£§§esent ventlon ol ymeri za
i 3 %ﬁ%l Y Véo ﬁt% 10§ cRmpRgition
main 5 agent conponent when needed, taking

i TR e ht 10 itddodi Foe@t aot @P@S&@@&&ﬁtll%e@ntam |

t he nmononer
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 boiling point
of higher than 150°C, and is characterized also by its
preferred painting method and preferred painting parts
(e.g., cargo tank).

[0060] The below-described descriptions of the
high—solids anticorrosive coating composition 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
neceésary, items preferably applied to only the high-
solids rapid-curing anticorrosive cbating composition are
additionally described. |

The items are described below in order.
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(a3) is not added to the curing agent conponent (B)
First, the main agent conponent (A) is described.
sy B3 @gent conmponent (A) 10 §n 100 parts by wei ght of
the nmai n agent conponent A in the all-season type
hi gh-sol i ds anti corrosive coating conposition of the
invention (also referred to as an "all-season type
anti corrosive coating conmposition” sinply
hereinafter), 15 the epoxy resin (al) is contained as
.5t055$amsk)\m|mt
: &h s -0-,tlon of
preferably 15 to 45 parts by weight, the epoxy
gr oup- cont ai ni ng r eactieSafigalediReR2- 1) as 20 the
additive (a2) is contained in an anount of 0 to 20
par t Bhdyya et spa sopriefms abt Y Ovtier@egedntrs eprweidglvype
the nodified epoxy resin (a2-2) as the additive (a2)
hisgh€onl adsesnabcar sad divk | doaant ragrotomp i td ono oF0 thar t s
by SF-1237 39 weight, preferably 0 to 30 pars by
inee b on PashpEUs e |y mPrefefabl Yedhddhedlx pant snby a
wei ght, and the coating filmnodifier (ab) is

o i n ntg of t 0 t
LRI L St it

LT L A Y e i

ifier h r m r.esi
aé‘é’:‘?t cgmp ne t & aasn aalpleéycollecu amlense—r?aased 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 component (A} and/or
the curing agent component (B) comprises at least one of
the following additive (a&2) and the following coating film

modifier {(ab):
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desirably contained in many cases in the total anount
10 ((a2)+(ab)) of usually 1 to 20 parts by weight,
sprefxrably 3 to 15 parts bysweight, particularly
preferably 5 to 15 parts by weight, in 100 parts by
~wei ght -of the main agent conponent (A) . In the
present invention, however, any one of the additive
(a2) and the coating filmnodifier (ab) is 15
frequently used in the above anpbunt, as shown in the
| at ef cribe ahke 2 d §¥¥¥&
of &ggﬁﬁng efggglghcieéﬁg 8?% ﬁé?i%%9%2%€fé¥ﬁ &t Sche
gﬁ%ﬁﬂ1con41é¥¥ﬂg Ihe @] ~seasqn E%eaﬁticor§° 5¥%n% an
tlon u5| g SUCH a i n agent conpohen
A are 20 applicahle to vard.ous alntln arts of a
éﬂ#&) C€ a%sgﬁgaoH@dQlﬁﬁdoﬁ 2t Yaht Egrrﬁgﬁve
pai nt even if the type and the anount of the
ant i &'r 6di VE2F4i PRCaFeakdnIc hdrgelodi i esaehlpaEedof rom
a ship, and a coating filmformed from the
thentd omr owingd s¢dandi wf compdsictliconm iresércebl splena resin,
SF-1237 40 anticorrosion property, weathering
a rasinstamee raisd nad ke sierpertco phanodusebini shdcaatingl
films and is not deteriorated in the adhesion to the

‘cHldd isfe-gRaldd @ opld1eey e rieff elria®1 i Bken¥aktbeher eobbeng

finish coating operation is long. 5 Moreover, this

£ 1A Ik R{i AV & 0 QA IRT FEOMP RSt @B ScoEQEEQLMgCHEeQ
after application and secures a sufficient pot life,

pé%k& 'ﬂés%%n[%oggﬁ%$h'E%%§%? HV 9§ng$38858r ggbased

t enper at ures e |1 ngredlients ar deSCYI

ckﬁgfy%er,lngep res%%lg

a petroleum resin.

[0064] That is to say, it is possible in the
invention that: |

(1) 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

(ii) only the curing agent (B) contains at least one
of the additive (a2) and the coating‘fiim 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
{a2) and the coating fiim modifier ({(ab).

[0065] Taking into account use in all seasons and

convenient mixing in petroleum cans heretofore used,
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As the epoxy resin (al) for use in the invention, a
pol ymer or an oligoner containing two or nore epoxy
sFewys in a nolecule or agolyner or an oligoner
formed by ring- opening reaction of the epoxy groups
can be nentioned. 15 [0070] Exanpl es of such epoxy
resins (al) include: a bisphenol A type epoxy resin,
such as an epichl orohydri n-bi sphenol A epoxy resin, a
bi sphenol AD type epoxy resin, such as an
epi qh! oLopydrL0aph SPDERD! AR EROXY; Ligsidh 1 20 a
blsphenol type epoxy résin, “suc S an epoxy
olak resin h V|ng a structure nmed. by the
antdeeTonoF Capr APPSRy EPEh REDHREERTR Eony  tpe
met hyl enebi sphenol ), SF-1237 41 an alicyclic epoxy

| MIEsAReNEERMRENSRE- dPoxFhReAGRS: n addition to

3', 4" -epoxyphenyl car boxynet hane, a brom nated epoxy
eNOES| K eRADi Rgla sbaGcter enwherenhlal leasediephr tamy one

hydrogen atons bonded to benzene rings 5 in the
ofepitdlel eddhydwen-bBR$plkanbl 2A epoxyoresynoapeconepl mires

with brom ne atons, an aliphatic epoxy resin having a

resicticeudelfienfedaby 1)t be aemctioneOfeppkehtosDhyti2+)
with an aliphatic dihydric alcohol, and 10 a

anROMthdnebikenal @@Q%Ym6§§EBeBaYhBQ §u§$r§§t£r§étiéi@@ﬁ
by the reaction of epichlorohydrin wt

relsh h@yQBQWH%aP)YxEI}LgEthGQEt Fnb B Péﬁfééﬁt?éfné‘stﬁé‘e

epoxy resin
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 highwsolids low-temperature rapid
curing and convenient mixing by a static mixer,

it is preferablé that, in the high-solids
anticorrosive coating composition of the invention, the
main agent component (A) contains, in addition to the
epoxy resin (al) that is an essential ingredient, “the
additive (a2) such as an epoxy group-containing reactive
diluent (a2-1) or a modified epoxy resin (52-2)”, 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



| east one epoxy resin selected fromthe group
consisting 15 of the bisphenol A type epoxy resin,
sg.he i sphenol AD type epoxy.gesin and the bisphenol F
type epoxy resin. [0071] Inthe present invention, the
above epoxy resins can be used singly or in
conbi nation of two or nore kinds. In the case where
two or nore kinds of the epoxy 20 resins are used in
conbi nati on, a nmean val ue of nolecular weights of the
epaxy,.resins and a nean val ue of epoxy. equivalents
2 Gt & e5aréssW%a%ﬁhﬁﬁétﬁéaﬁeﬁﬁré@a%FXW@P%? b to
the |li ke of the epoxy resins depends upon the
18 aththakgd ¢ doati ng) and curing SF-1237 42 conditions
(e.g., ordinary tenperature drying painting or baking
pai nti0eg) of Thethesplreeagtpahneénthdncannpelpeerizable
determi ned indiscrimnately, but epoxy resins having a
(rreclhe @udlrar] anel glitn cade rus(eadl) | yha350et 6023020080 anvitEeOmaiy
(at 5 25C) of not less than 12,000 cPs and an epoxy
5  agit \hpitiner®f usyakingnlpebieql00Qx8h8AEEMEABE of paint
enpl oyed. [0072] O such epoxy resins, a bisphenol™ A
viRR 1 LSRORK I eI N1AURGARN BREXEnEaHbYARER! (98 120 £
600 glequiv is preferably enployed, an romthe .
' [ of ont f solid tent, a liquid
Ao, S oo Yol FarBRrettsd®lo 220) “or 4
sem_-solid _epoxy .resin (epox equi val ent: 250 to 400)
o e ERran O B PaENGt COPUPRENE bl BbnbRofea T YRR
epoxy resins which are liquid at ordinary tenperature
A pgga nt " (avail abl e from Yuka- Shel

M

Epoxy Co., Ltd., epoxy
10 In 100 parts by welght of the main agent component

(A) in the all-season type high-solids anticorrosive

E
;

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
amount of 5 to 55 parts by weight, preferably 10 to 50
parts by weight, particularly preferably 15 to 45 parts by
welght, - |

the epoxy group~containing reactive diluent (a2-1) as

20 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 C to 50 parts by
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equi valent: 180 to 190, viscosity (25C: 12,000 to
- 15,000 <cPs), "Epicoat 828X-90" (available from
L ?.ﬁhell Epoxy Co., Ltd.,,828 type epoxy resin
(xyl'ene-cut product, NV: 96 , epoxy equival ent:
about 210), "E-028-90X" (avallable 20 from
Cnht ake- Mei shin Chem cal Co., Ltd., 828 type epoxy
resin (xylene-cut product, NV: 90%, epoxy equival ent:
about 210), and "AER260" (bi sphenol A type epoxy resin
uid at ordlnar erature avai | abl e fron1Asah
é@a%lé  BPOSSEERRLY | oto nﬁbd%?yr% [ iRt Pegtiqularly
1009 . SF-1237 43 [0073] Exanpl es of epoxy resins
pypterele Qe Loinart kit dieiahit emskrat ure i ncl ude
"Epi coat- 834-85X" (available from Yuka- Shel |l Epoxy
Co. ,the dcoapoxyfileguiodilfdmtr (200 tic IO taiyleenéncatn
product, NV: 85%, and 5 "E-834-85X" (available from
arfithiratk es 60 st Nl ChemealbCasigHt d.preeffamaplegqu tal énbarts
about 290 to 310, xylene-cut product, NV: 85%. In
b} hee pfigsent i nvention, these epoxy resins may be used
S|ngly or in conblnatlon of two or nore Kkinds. 10

[ 007 't'W§1 g Q%@%Ekﬁ%nga%hrEﬁ%rth@hga'n

agen conponent I nventi on, east’ one

flve d r the I nsi t|n
% ﬁ%é% |V%§hl$%§ht g%%hdfgﬁg:eﬁgf§'ngl (f'd %é%)%%e
nDdele resin e ed. 15 Reactive dlluent
§ b PSR o A st iR i A, pe
haV| an epoxy group is a reactive diluent for epoxy
dq%qq{gl%rfaor&ﬁ,ﬁr}q%mrbgnqw cases in the total amount

({a2)+(ab)j of usually 1 to 20 parts by weight, preferably
3 to 15 parts by welght, 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
frequently used in the above amount, as shown in the
later-described Tables 1, 2 and 7, from the viewpoints of
working efficiéncy and production cost of the paint.
[0068] 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 aﬁticorrosive 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



10

15

20

i nprovenent of curing acceleration at |ow

tenperatures. [0075] Exanples of such reactive
sghidagnts (a2-1) 20 incl ude4phenyl glycidyl ether

al kyl glycidyl ether (nunber of carbon atons in al kyl

group: 1 to 13), glycidyl ester of versatic acid

(R RR3CG-COO-dy, R +R2+R3 (al kyl groups) = C8 to Cl10

, Ay: glycidyl group), a-olefin epoxide (CH3-(CH2)

-dy, n=11to 13, dvy: glycidyl group), SF-1237 44 1,
arﬁ: r@?@@sﬁc@{ p@'cﬂJeﬁ:c{:'yjylwe%tthl%&lgjg Xe@l@@é‘%):@ Oh@ ¥ghesion

the sane as above) neopenty gl ycol diglycidyl

aé%?ﬂ)o‘ﬁsefym%;% S 215 0l v Bk b, 53088 in
IR 5 o %%*amzﬁ@%eggégsﬁ BT

_al kyl grou 1to 20,  preferably 1 to 5, e.qg.
]pﬁéerffﬂreglw d%ﬂnlétkhéroatlélghﬂpﬁﬁé‘ﬁ&longlly?ci@@?r
et her, propyl phenyl glycidyl ether). [ [0076] O the
MGHIRARE 1 o i Sy @ I paiios i(va2 CPRL inpD cppebeiabba afe
al kyl -glycidyl ether and al kyl phenyl gl ycidyl ether
rdyeichlus ecuteel dfdee lapp Micstdsint wndeaecueelsi bi suditliioteon
effect (decrease of paint viscosity), can provide a
pdt g0/ igds tpaitti  tdaal Hes usdhiightesleicds vec ot eshsand
a | ow solvent content in the paint are 15 obtai ned,
arf G é@nfoald 3@ i | mof large thickness can be obt ai ned
with a small nunber of coating tines), and can

t f
and OSiet | onar Tads CRoRnsa: &F CparraFrest POOT The
E abovererselact(l \ﬁ di l uents (a2-1) can be

As the epoxy resin (al) for use in the invention, a
polymer or an oligomer containing two 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.

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

a bisphenol A type epoxy resin, such as an
epichlorohydrin-bisphenol A epoxy resin,

& bisphenol AD type epoxy resin, such as an
epichlorohydrin-bisphenol AD epoxy resin,

" a bisphencl F type epoxy resin, such.as an epoxy
novolak resin having a structure formed by the reaction of
epichlorohydrin with bisphenol F (4,4’ -

methylenebisphenol),
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20 used singly or in conbination of two or nore kinds.

Exanpl es of the reactive diluents (a2-1) include
spEpogdi | 759" ‘(al kyl (C12 - (13) gl ycidyl ether,
aval l able fromAir Products and Chemcals, Inc.,
epoxy equival ent: 285) and SF-1237 45 "Cardolite NX
4764" (al kyl phenol gl ycidyl ether, available from
Cardolite Corporation, epoxy equivalent: 400). [0078]
“In the main agent conponent (A), the reactive diluent
(a2-1) .i.,s desi.rably contai.ned in. an mount of O to
5056) VI o REPEIaBES 0 6 8003By Jnal BREXVREERE O
the solids content of the epoxy resin (al). By adding
tHe TRRREDRRETHITEROXYEREH IR t he above anount,
viscosity of the main agent conponent (A) and also 10
vi s@odinopiga telte Spoxyt TeSAPOSRVILOA ar troensd verein
contribute preparation of a high-solids paint, and an
atantdacor rogiare edathiyay ccemp asictniso bohnaeidngoekerkerat rings
| ow tenperature curability and | ow sol vent -cont ent
irproperdps cia e fitraiviegheh 1 Q0 e@bxNodiekiadaepoxy
resin (a2-2) As the nodified epoxy resin (a2-2) for
réfSBaddl theh IO Rt omsdi Mer acid nodified epoxy
resin or an epoxy resin in which an aromatic ring is
hydr (s eferred : . a
é%géﬁﬂﬁﬁﬁéﬁ$y %%ﬁa#tggflﬁzggglﬂﬁ q s@¥ Eggfg.fﬁﬁged by

epoxy resin ere can”be nentione

P S0 SR 85 AP, a0 b
alcohol, and |

a polyfunctional epoxy resin having a structure
formed by the reaction of epichlorohydrin with
tri (hydroxyphenyl)methane.

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

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 mofe kinds of the epoxy
resins are used in combination, a mean value of molecular
weights of the epoxy resins and a mean value of epoxy
equivalents thereof are shown below.

The mean molecular weight or the like of the epoxy

resins depends upon the painting (coating) and curing



0 to 50% by weight, particularly preferably 0 to 30%
by SF-1237 46 weight, based on the solids content of
Srt-he3gpoxy resin (al). [008Q] In the present

invention, the additive (a2), such as the reactive

di luent (a2-1), and the coating film 5 nodifier (ab),
such as a petroleumresin, are desirably contained in
the total anmount ((a2)+(ab)) of usually 10 to 100
parts by weight, preferably 15 to 90 parts by weight,

coﬁ@i%@oﬁ@ %Qogpar5§dbﬂafﬁ|Q@&p@faﬁ@ﬁéS&%yiﬁgCﬁﬁﬁﬁﬂﬂnqﬁbr

epoxy'resin (al). 10 A paint conposition

ba%gﬂeabﬁ RglhBEaH?dtﬁée?e@&?%%ﬁgsﬁéiﬁk(éﬁkzﬁaﬂﬂbéfﬁé

e anount s excelTent a on to various finish

acfE3HLARS, (Badexen bl L Lhe, T ALerval belor e, ths, £ ggmash

atron a co m -~ havi
xcel | ent adhesi gn to_ h_coaf i filmcan be
moflsEhed <1 FERBLReO Sa}lﬁ’eai‘b OLSh cosh gl L m ean e aS .,
nmodi fi ed epoxy resin The diner aC|d nodi fi ed epoxy
25r84i pfi 8o& AesPnthant 47 nBBObyPHoRE YRR PEY e%%yvalent
resin (al), usually a bisphenol type epoxy resin
ofhavhaglanléﬁoky ég0Pvaleanivf a2 eBpleyed. 000,
preferably 170 to 700, nore preferably 400 to 600,
wi t hoa7diimer @fi such fepdiey epoxinequd \al spiterexXic dedsype
1,000, a crosslink density of the resulting cured
ep%&ﬁ ired inf hb¥i RgCcanespbkgheqanda aaht COF I DSI Ofo PsOPerty
e

rent in the epoxy resin is deteriorated. On the
g/24e% RanQyrekbrbB1y employed, and from the viewpoint of
control of solids content, a ligquid epoxy resin (epoxy
equivalent: 150 to 220} or a semi-solid epoxy resin (epoxy
equivalent: 250 to 400) is desirable.

Examples of typical bisphenol A type epoxXy resins
which are liquid at ordinary temperature include “Epicoat
g2 {available from Yuka-Shell Epoxy Co., Ltd., epoxy
equivalent: 180 to 190, wviscosity (25°C}: 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
from Ohtake-Meishin Chemical Co., Ltd., 828 type epoxy
resin (xylene-cut product, NV: 90%), epoxy eguivalent:
about 210), and “AER260” (bisphenol A type epoxy resin

(ligquid at ordinary temperature}, available from Asahi

Kasei Epoxy Co., Ltd., epoxy equivalent: 190, NV: 100%).
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SF-1237 47 difficult to synthesize a bifunctiona
epoxy group- containing bisphenol type epoxy resin

splavdidig an epoxy equival entypf |ess than 150. [0082]
The diner acid is a dinmer of an unsaturated 5 fatty
acid, and usually contains a small anount of a
nmononer or a triner. As the unsaturated fatty acid, a
carboxyl acid conmpound having 12 to 24 carbon atomns
(i ncluding carbon atons of carboxyl group),

f | 16 10.0
P oY o DEkgubiesoRe BRkROraS iRl el lokfe semi-
| f h t ted fatty d |
SR o TR TP e a e dred gl EOLGeR als b 8FE”

acid, elaidic acid and cetoleic acid;, fatty acids
(v a2 s Wrudteed@hsdddEposiychcas LiS- sofBPEYaci d,
linoleic acid; and fatty acids having 3 or nore
eqwisatlamat:ed Borids 3 1$uc kky lane-Homs! pmbduati dN¥nd85%), and
arachi donic acid. [0083] Further, fatty acids obtained
“Hramm-aatdtal @ vandgleafrom sudhkasMedygheanCaemitalt go. ,
acid, tall oil fatty 20 acid and linseed oil fatty
Ltafl,d. e lfa wiRieakiut! 2dohecmsdif i @g18peX¥uEesi n
" (a2), the degree of nodification with the pol yner

S t yr.an % t
Igjraé%gr akﬂvg 8%?0 2o%ﬁb§f‘\?e?£ﬁse§ga%%e%§i%e t%%sé?(yepoxy

I f the.de ree of nDd i.cati.on |
e o), bis iladd) 53690000 Rk b 62LLBR L LSS0 more
]c%ﬁfxy resin has
1 5.

[0074] Additive (aZ2)

As the additive (a2) for the main_agent component (A)
in the invention, 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 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 acceleration at low temperatures.

00751 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®R3C-C00-Gly, R'+R*+R® (alkyl

‘groups) = C8 to C10 , Gly: gliyecidyl group), o-olefin

epoxide (CHiz- (CHz)n~Gly, n=11 to 13, Gly: glycidyl group),
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poor conpatlblllty in an aromatic solvent and al so has

insufficient flexibility. On the other hand, if the
sflegree of nodification excggds 30% by melght

adheS|on property 5 and anticorrosion property

i nherent in the epoxy resin tend to be inpaired.

[0084] The nodified epoxy resin (a2) for use in the

invention i's an epoxy resin obtained by the reaction

of the above epoxy resin (al) with the polynmer acid

1d_10 havi g epoxy -equi val 0, )
L R R R B 251t Pab 5 800 57
t he epox |valent IS I ss _.tha it tends to
t c?ﬁf@e d%/?rf &)/ trk?qﬂ‘ﬁrﬁ |gz'LéfcéHnéagfLV€& dghokY P FESI n
a2) whose degree of nodification with the pol yner
WP1&n6t( CHebs Gthal~4%/byGiB: wenghsanenas h@b%‘f%rr
hand i f the epoxy equival ent exceeds 1,000, a
tximﬁnﬂykﬂduhnnang/ﬁﬁiqﬂkﬁﬂdyiﬂaﬁhqy d@ﬁedcﬁnélﬂﬁg—OfGlmﬁs,
becones | ow, and anticorrosion property inherent in
Glhe EpoxanedN dends ,t airde alngdiphechyl] 6Q85lidkl ether

synthesis process of the nodified epoxy 20 resin (a2)

(D @FbaiS & f Neddbdr NMEIHd am 13 kAt gRe@:f iicabl vo,

restricted, and a publicly known process is

Pan epoxg}q' td Y, D! Gret %ggﬁﬁf%gan?lgﬁqg Se@ﬂ%&eln

resin ‘that’’i's sol

-l L FURAS Ly N W R

orsmngnl o e Serciion'el el gronrin it
p%@eﬁ?é:tre;bolne ;rve\n aslt kagl.e gplryoccledifsl e?:?l%ra a%rdo %elslgrlvg;lee%?flln a
glycidyl ether because they have low viscosity, can
exhibit dilution effect (decrease of paint viscosity), can
provide 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
obtained with a small number of coating times), and can
improve painting workability, control of a pot life and
reduction of environmental pollution.

[00771 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

759" (alkyl(Cl2 - C13) glycidyl ether, availiable from Air

Products and Chemicals, Inc.; epoxy egquivalent: 285} and
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{ acid, a liquid epoxy resin and bisphenol are allomed
to 5 react with one another at the sane tine

'Sﬁcyyyﬁtage process). [0086)5In the two-stage process,

an epoxy resinis 4 first synthesized at a
tenperature of 50 to 250C, preferably 100 to 200C
using a catalyst that is usually 10 used for

epoxi dation reaction. Exanples of the catal ysts used
in this synthesis include: al kali metal hydroxides,

R L7 PP AR S Bl

as sodi um et hyl at e; alkall netal salts, such_as
L9 {ARAGHITE ICRFRATE L Jony hielrryarEsnRdRd enter 604ty
am nes, such as di net hyl benzyl am ne, trlethylan1ne
and 6VYMH|ne IEOt@@améﬁﬁaﬁgeaﬁnﬁﬂmnﬁﬁgattéA suelte as
t et ramet hyl ammoni um chl ori de and
rdrarizyte rdinetend afmforli)ums delsdratéy SBnt237eB0inoagani c
phosphor us conpounds, such as triphenyl phosphi ne,
artgurgt A ghasphiowe wndeilghitpherelrerasphyi netol 20k sSby
acids, such as arsenic trifluoride, alumnum 5

wééifhjlﬁ:r,i Uysed bri AR 19H0e AR ndi 8hrheebBBkyCOEPLEX
(al).

By adding the reactive diluent (aZ-1) in the above
amount, viscosity of the main agent component (A) and also
viscosity of 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 obtained.

[0079] Modified epoxy resin (a2-2)

As the modified epoxy resin (a2-2) fér use in the
invention, a dimer 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

0 to 50% by weight, particularly preferably 0 to 30% by
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arsenic trifluoride; and nethyl iodide adducts. [0087]
Then, to the epoxy resin obtained as above, a given

t of a dinmer acid is afded, and the epoxy 10
resin and the diner acid are allowed to react with
each other at a tenperature of 100 to. 200C in the
presence of a catalyst, such as tertiary am.ne,
guat ernary ammoni um salt or nethyl iodide adduct.
Al'so in the one-stage process wherein the diner acid,

e 005013 DDAl 0, )1 00 ©

ingredlents is added a catal yst, such as tertiary
i'ne, quaternary ammonium salt or nethyl iodide
adduct, and they are allowed to react with one
anotl¥éB0dt a fenpbrapueeedt 1DPeRbioNOChe aidittHess 7622) .
a 20 dinmer acid nodified epoxy resin (a2-2). [0088]
sulite asattdley tiea canventdilsedti Makkhé ), eacti bhei soathnghéilm
range of about 0.01 to 10,000 ppm preferably about
ndAi¥itexr 1,300 pfBh 35—b2§%t5bleﬁmaWBb@ﬁ,oﬁréh&ediﬂ@bly
acid nndified epoxy resins include "Epon Resin

cdﬁ%%f%édp &@Mﬁ%b%%uea&b%ﬂEYQK%2$thb )EE@XMSQQlly 10 to

, epoxy eqU|va ent" 245 to 275, xyl ene-cut
i a%%ef@%%swewg%aggap ey sts

roduct 33 F% rogen E oxXy

barsg.ﬁnr%‘l@'fﬂ TR R A L S
obt ai ned

epoxy resin (al}.

A paint composition containing the modified epoxy
resin (a2-2) 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 f£ilm can be

formed from the paint composition.

[0081] Dimer acid modified epoxy resin

The dimer acid modified epoxy resin is a resin
obtained by modifying the epoxy resin (al), uéually a
bisphenol type epoxy resin having an epoxy equivalent of
150 to 1,000, preferably 170 to 700, more preferably 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
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by sel ectively carrying out hydrogenation reaction of
an 10 epoxy resin having an aromatic ring under

rf£§rre in the presence of,a catalyst. [0089]
L5 Examnpl es of the epoxy reS|né7having an aromatic ring

i ncl ude: bi sphenol type epoxy resins, such as a

bi sphenol A 15 type epoxy resin, a bisphenol F type
epoxy resin and a bisphenol S type epoxy resin; '
biphenol type epoxy resins, such as diglycidyl ether

, i phenol and tetranethyl gl yci dyl et her of
dlbﬁ%ﬂféﬁoﬁ P&k irppé EpHTtesras, SBakK 450UP-

nap ht hal ene type 20 epoxy resin, a phenol novol ak
Céfﬁo@@ir%mswe@pés@ypmmxak r@ﬁ@i@yhﬁ@gng andeRoxy

hydr oxybenzal dehyde phenol novol ak epoxy resin; and
e@RIZBINGDE delsyf thetni &rvdl. epoxy resins, such as

gl yci dyl ether of tetrahydroxyphenyl net hane, gl ycidyl

et her00H2] t et rabydisaxsybepriaphenanaigsd €poxhduzestturated

pol yvi nyl phenol. [0090] O these, preferable are

fddGpi£b iy dr00enatRd 13 eRMEk 1hRSiaNsnabliabRgdntr 6 &
blsphenol A type epoxy resin, a bisphenol F type

m ﬁ?#% 3 phenol. novolak type epoxy resin
eac of mhl as ‘an epoxy equivalent of 150 to 1000.

T A O RLESREY BB L2 UaechPablsa, P o
e, 22, S04 LSS N 00 90 avoietlc ring,
a€gg§]é¥scarboxyl group) , preferably 16 to 18, and having
one or more unsaturated bohds in one meolecule is employed.
Examples of such unsaturated fatty acids include:

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

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

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

[0083] Further, fafty acids obtained from animals
and plants, such as soybean oil fatty acid, tall oil fatty
acid and linseed oil fatty acid, are also 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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tetrahydrofuran or dioxane, and the aromatic rings are
sel ectively hydrogenated in the presence of a catal yst
S}I& whi ch rhodi um or rutheniumis supported on
grapnite (graphite of hexd%gnal crystal), whereby a
hydrogenated epoxy resin can be prepared. G aphite
having a surface area of not |ess than 10 n2/g and
not nore than 400 n2/g is enployed as a carrier. The
reaction is carried out usually 20 at a pressure of 1
to 30 MPa and a tenperature of 30 to 150C for a
tl?%%\c‘h G tiSHeNGt Fhco TRPWHGdNY mRtidh ech&POR¥aEEFAR Pas
onpl eted, the catalyst is renoved by filtration, and
p%ltmpsﬁtgthuhlatm om (& percimertied seAvientt hadSE1$237a53
et her - based organic solvent is substantially renoved,
invhef sl entte fyedkidgdnatyed epokier eshar caande bbtthemmbgree
[ 0091] Such a hydrogenated epoxy resin is, for
oﬁmﬂcdﬁﬁidfaree&d@c@%m% \ghltablaeinkbsesnNewopapan
5 Chem cal Co., Ltd. diglycidyl et her of alicyclic

arkl Ant i RRPOS QAN IMRIRME %%%bre%%lﬁ%eEhéa%b%xg resin
(neth)acrylate nnnoner e% t he pol yneri zabl
t oner (a3) hitherto known nonomers
t§ﬂ§1ﬂgare a to the later- 10 described

Iom# ratu curing.type hi sol.id ticorrosive
cont T dompod el BREdad b SRPtdl FoasBa 2 AhdESBxaRRI 2 the
,of such nononers i ncl ude (neth)a lic alkyl esters
r( off Gar FEWEH GRS it Ok eﬁ":/é’dpthgbéﬁtacil% of
such as net hyl (neth)acrylate et hyl

tf(@rﬁhﬂV@cr@;ﬂane respm pradpy Wiethpaoplyies, 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
weight. 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 epo%y resin tends to be impaired.

[COB5] A synthesis process of the modified epoxy
resin (a2) 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 is seclid or semi-solid at ordinary temperature is

synthesized first by the reaction of a liquid epoxy resin
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[0092] These pol ynerizable (meth)acryl ate nononers
~(a3) -can be used singly or in conbination of two or
S§E¥éﬁg ki nds. Fromthe viewg{nts of |owtenperature

curability and control of paint viscosity, the

pol ymeri zabl e 20 (meth)acryl ate nononer may be

cont ai ned, when needed, in an anount of usually about

0.1 to 10% by weight in the paint composition,

particularly in the main agent conponent (A). Coating

filmupmodifier (ab) SF-1237 54 The_coatin% film |
"IdHiF e ForthseSacting PhvEeRirsd orehyddén voth

both of the main agent conponent (A) and the curing
bigrhmndomishdrdten B) diregnypcdde i6f adhem tanperieke

aforesaid conditions (i.e., conditions that at 5 | east
regve g t Hevaddidgey prca@)ssandnthe eoatiesg Whemein a dimer

nodi fier (ab) is contained in the main agent conponent
adiy), andinrid oty ingiagend coRpoesat &Br) alAswkbeto

coating filmnodifier (ab), at |east one substance
réefdteGliath fdrMarddigidd QUP teeNShagkl REmRl (BnRekEgheum

resin, a xylene resin, 10 a counmarone resin, a’terpene
D resin and a vinyl chloride-based copol yner

(preferably the group consisting of a petrol eum

resin, xyl ene resin and _a vinyl chloride- based . .

copdl0RE) i s Wbt oy SO SHATFr BRYERES vl BkpoPRES BFSID IS

easy availability and conveni ent handlin%, a_petrol eum
Tig5 Y S HeS ISk 3 & SPAPPy 2ERBFoPed 2 0] 6893P0Taki ng

the objects and the effects of the present invention

Prafiegadddoditl) the Wodti Ngingl m sedpfiyet that is usually

used for epoxidation reaction.

Examples of the catalysts used in this synthesis
include:

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

alkali metal alcocholates, 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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(ab) is frequently contained in an anount (total
anount) of usually 0.1 to 30% by wei ght, preferably
spbpig7 3 to 20% 20 by weighty in the paint. By the use

of a petroleumresin, a xylene resin, a counarone
resin, a terpene penol resin or the like (preferably
a petroleumresin or a xylene resin) as the coating
filmnodifier (ab), flexibility can be inparted to
SF-1237 55 the resulting coating film and by the use
of a vinyl hl or.i de- based copol yner, a coating film
havi T arr%lrce p%eoxscpéciréﬁ‘t C&aﬁé’é’iﬂéjﬁ t &ughf °i sh coat i ng

filmc be obtai ned even_.if the interval before the

- CHIRRYN LIRS RS iR oS BGAE 20t r ol eum resi n

The petroleumresin is a polyner containing a

CrARheRYI PR BRIPLNSNI ch is formed using, as a main raw

material, a fraction produced as a by-product in the
10 pPetvicd eumndsef imiaky asl arsea i egeftl uomicst i ehpmanum
hydr oxyl group-containing petroleumresin having a
clslod # 5w Not roi it raofh lvatidel ghelr dikah yIS@Ehepr ebapablkyof
not hi gher than 100C, is desirable. If the softening

aPimtc of riheupetdo! eym resin exceeds 150C, pai nt
viscosity is increased to 15 thereby | ower

wor kalif 1t Voo BN %h%id%% filmproperties are

deteriorated, so that such a softening point is

undesi le. | 4] .The, content of the dr oxyl _grou
nATRISERLE, rBERT] cH'En0REERY 2ot hcBYHIRRY 297 SBve,
to

a(%f%en é%éggﬁ of a dimer acid is added, and the epoxy

resin and the dimer acid are allowed to react with each
other at a temperature of 100 to 200°C in the presence of
a catalyst, such as tertiary amine, quaternaiy ammonium
salt or methyl iodide adduct. Alsoc in the one-stage
process wherein the dimer acid, the ligquid 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
icdide 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

0.1 to 1,000 ppm.
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20 preferably 0.5 to 0.95 nol, in 1 nol of the
petroleumresin. If the hydroxyl group content is |ess
s .3 nmol, conpatibility,with the curing agent
S%zﬁ%%ﬂent (B) is |lowered t§1thereby exert evil
i nfluence on the coating filmproperties, and if the
hydr oxyl group content exceeds SF-1237 56 2 not, water
resi stance and seawater resistance of the coating
filmare |l owered, so that such contents are
undesi rabl e. Exanpl es of the petrol eumresins ,
enpl AR €S (P Hé'Ss dimfentgon imrdifdedaRrPargnaesdns
_petroleumresin obtained b pol ynmeri zing a C9
inekede oTERQ@N (ReSigt VB IATE et { atd Wad, Lahlsddmemor uka—Shell
vi nyl tol uene) obtained froma heavy oil that is
Epeoyuted, akta. byemprodwstuine Jpettr ol 2Umtna@ittha xylene-cut
cracking, an aliphatic petroleumresin obtained by
pPediydes i XV N @ Candl O oMRelli N &icdi a1k, Frpanttadiagee
or isoprene, a copolyner- based petroleumresin
MODE R Mech i ELPUYNeriZd NY dfek % qdiFRAHNeN 216 ihe 2G5,

fraction, an aliphatic petroleumresin wherein a part

-Xfieﬁeg&ﬂg’%%ﬁgc@i qfe pdhe C5 fraction such as

cycl opent dr "1,3-pent’adiene is cyclic 15

Hpc% mergige , a resi n obt ai ned by hydrogenating the
M%i&—%%ﬁ%%m n, and an alicyclic petrol eum
resi bt ai ned b ol ymeri zi ng di cycl opent adi ene. .
| nt of % r‘?féetriadiyeéﬁrﬁpﬁ)é%}{ s d%aé%x/%e §FaGps Yarotained
introduced. O the above petroleumresins, a hydroxyl
by roteelohtal i R 20 EF Gt 1y peagladudy ésiagtiion of an
particularly preferable from the viewpoints of water
epesy stesite handigeammtaronasistage under pressure in the

presence of a catalyst.

[0089] Examples of the epoxy resins having an
aromatic ring include:

bisphenol type epoxy resins, such as a bisphencl A
typé epoxy resin, a bisphenol F type epoxy resin and a
bisphenol é type epoxy résin;

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

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

novclak epoxy resin; and
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[0095] The above petrol eumresins can be used singly
i n conbination of two or nore kinds. SF-1237 57
EEé%ﬁﬁjes of the petroleun1r§§|ns i nclude "Necires
" (i ndene-styrene-based petrol eumresin, trade
name, available from Nevcin Polynmers Co.) and
“"'HI LENOL PL-10005" (C9 fraction petroleumresin,
avai l able from KOLON 5 CHEM CAL Co.). Xylene resin
The xylene resin for use in the invention is aresin
synt hesi zed from net axyl ene.and fornmal deh g a
pub® WUnEhdQR2br PRLY. YRFLBSenpPol abt e Y%l %}e% e
resins nodified 10 with phenols such as bifunctiona
ofpmawéir@xypbﬁ@wémethg@ﬁa giygigypheRbey. °f 0096]
Exanpl es of the xylene resins include "N kanol Y-51"
t ednh N tkaayble nYopd@hopisoeind  eypbendizedr pal Hehydé peendl -
avai | abl e from Fudow Corporation). 15 Counarone resin
The [©m@0gr oneoreshasks aredfpohpberareont ajwidchylrogenated
coumarone constituent unit, an indene constituent unit

Sy eRe aaoRst ifrkant WlisbheRolt 8 #RpB €P8kH. resin,
[ 97] The coumarone resin may be nodified with 20

a B erfbtl tshgcyg% atesﬁa%daapeﬁgneﬁ AbPBREkCt ype

rin In th e resin may be hydrogenat ed.

I
ep%%&“ SRS ST PRI S, o
f%ol n terns of

The hydrogenated epoxy resin for use in the invention
can be preparéd by hitherto known hydrogenation. For
example, an epoxy fesin having an aromatic ring as a raw
material is dissolved in an organic solvent such as
tetrahydrofuran or dioxane, and the aromatic rings are
selectively hydrogenated 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 énd not more than 400 m®/g is
employed as a carrier. The reaction is carried out usually
at a pressure of 1 to 30 MPa and a temperature of 30 to
150°C for a reaction time of 1 to 20 hours. After the
reaction is completed, the catalyst is removed by

filtration, and wvacuum distillation is performed until the
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pol ystyrene, the same shall apply hereinafter) of 200

to SF-1237 58 300 and a solid product having a

1! r-average nol ecul ar i ght Mh of 600 to 800, and
SEgﬁgﬁﬁne of them may be useg% singly, or both of them

may be used in conbination. [0098] Terpene phenol-

resin 5 The terpene phenol resin is a copolyner of a

terpene nononer and a phenol - based conmpound. Exanpl es

of constituent units that are derived fromterpene

nd .constitute .the terpene phenol resi referred to
B -Bg e e U460 SOOTERT SEnt SR RRCIRHS HEFTERS:

i ncl ude 10 constituent units derived from non-cyclic
whegihen&hgnbydepgieng tesr sER8Y $BERNaS2RvRSt @Ppiesd-

(C10H16), sesquiterpene, diterpene and triterpene,

and {@8PiLvat i vBschher byfirogexangd esp@iy coassin tintfor

units that are derived fromthe phenol-based
exaopieynd®ikadecdns HREHIS Ot'hd atral. pehte pheom| Nd® Jasam

(referred to as "phenol -based constituent units"”

criefieianatber) titac!, ude gagrstiviueRheunbEsaliee vyt fdom,,
phenol, cresol and bi sphenol A. [0099] The

edBiPeRE1Rased +conslgytuent units may be present in the
t erpene phenol resin singly or in 20 conbination of

pd ¥Rl 1BAIE KilddY 200181 800b08RRACTES ) thngne
h I [ i nqgl. [ i nat | f 1
i nds. the| ROSTHEE iaBue. (PRGN B pEhe ROMBMEre: Akt he
derivatives thereof can be used singl or in
hithesicRatPeN oM onREIes® gpighgprsgadded to the later-

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 (meth)acrylate, ethyl (meth)acrylate,
propyl_{meth)acrylate.

[0092] These polymerizable (meth)acrylate monomers
(a3) can be used singly or in combination of two or more
kinds. From the viewpoints of lbw—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 composition, particularly inlﬁhe main agent.
component (A).

Coating film modifier (ab)
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nore ki nds, and al so the phenol - based conpounds can be
used singly or in conbination of two or nore kinds.)
Sghfb3ferpene based constltu§ t units and the
phenol - based constituent units may be arranged
alternately or bonded at 5 randomto constitute the
t er pene phenol resin. [0100] The terpene phenol resin
desirably has a nunber-average nol ecul ar wei ght (M,
nmeasured by GPC, in terns of polystyrene, the sane
shal |l apply hereinafter) of about 200 to 600,
pr ef BrabFSA kRt B0 noslifger @bV fpr &FroindshBased
copol ymer Exanples of the vinyl chloride-based
iopot yerer 5s fadded st ibptthefl iVenticsm iageinfdeoappingpt (A)
chloride/vinyl acetate copolyner, a vinyl
and| dre dedvimy| apsopi anagienerdopd)y er ,any wineylof them
chl ori de/ al kyl vinyl ether copolyner, a 15 vinyl
uiEde Ori e/ AEs yéoai d rddred copaly nEer..e .3 \Womditions that at
chloride/diethyl maleate copolyner, a vinyl

1@@&@@&@/&%@”&%&9@9}&”@2 and PHe -Qninde/srakei c

anhydrlde copol yrmer, a vinyl chloride/al kyl _
mé{l‘ff{@ ﬂaf"tg &@PQA%&{ (rg Uc'ﬁ%e rma% %%re%%” A@TRHh?
/ t I
G B 1 67 vl e r?m?%o?%ﬁoo@ee&poy&bagr 5 GPRyFoscins
chl ori de/ vi nyl stearate copolyner a viny

T et e el 20) acttd Yrstmars w%wwﬁ argm
a vinyl chlorlde/auﬂghatlc vinyl copolynmer. SF-1237

tlsp 91 @IW 1Gons St B | @y gb|re tarad gyrafre sivdi i ¢atliegys resin,
products of polyvinyl chloride obtained by graft
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 availlability and convenient handling, a petroleum

resin is more preferably employed.

[0093] Taking the objects and the effects of the
present invention into account, the ccating film modifier
(ab) is frequently contained in an amount {total amount)
of usually 0.1 to 30% by weight, preferably about 3 to 20%
by weight, in the paint.

By the use of a petroleum resin, a xylene resin, a
coumarone resin, a terpene penol resin or the like
{preferably a petroleum resin or a xylene resin) as the

coating filim modifier {ab), flexibility can be imparted to
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CERF

nodi fication of polyvinyl chloride with "other

nmononers” than vinyl chloride, and copol yners
gpbiagned by grafting a 5 vigyl chloride nononmer on

"ot her polymers" than polyvinyl chloride. Exanples of
~the "other nmononers" include (meth)acrylic acid alkyl

esters (nunber of carbon atons in al kyl group: about

1to5), styrene, acrylonitrile, 10 diethyl naleate,

olefins (e.g., ethylene, propylene) mal ei c
eEMVELL ey Y1 Jyld denec ol O ey, Saar e Al JIglgl ©

é?lﬁh vinyl ch are
rs for forn1 the aforesald i.n .
C@ﬁm PRSI S i AR n e
Vlné chlorlde based co yners t he vinyl
e/ BERSTLIQA P ot ottty |fsllnpaﬁétr1 &f arly

preferabl e because it has excellent affinity for a
ot aphed ot vey pif epuxyintesive arfefrese dxXoeldigntsif jadaghing

coating property and anticorrosion property. 20 As the
openytichl dsi dedal kyl vinyl ether copolyner, a

copol ymer of vinyl chloride and an al kyl vinyl ether
PdavoDguh +&si® carbon atons, preferably 2 to 5 carbon

atons, in1ts al kyl group, such as a vinyl

Ch'°fﬂ@ deabitoph MO £ herp SORM Y RInt A Mindy |
SF- 1237%%1 chlorldellsebropyl Vi nyl eg%errkég%ﬁyner

hl /& Y, er . S
b ‘?“é e¥ %(oufgn'p oy%g %%ﬁé#h%lv ascﬁﬂogtlra?/lg}ee rE'flf?\qlsed
ma@ rlgfer df?éééﬂéglproduced as a by-product in the:

petroleum refining. In the present invention, a hydroxyl
group-containing petroleum resin having a softening point
of not higher than 150°C, preferably not higher than 100°C,
is desirable. If the seftening point of the petroleum
resin exceeds 150°C, paint viscosity is increased to
thereby lower workability,.and coating film,properﬁies are
deteriorated, so that such a softening point is
undesirable.

[0094] 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 mol, 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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5 has a wei ght-average nol ecul ar wei ght (My, neasured
by GPC, in terns of polystyrene, the sane shall apply
I: after) of usually 10,000 to 100, 000, preferably
Sﬁﬁ%ﬁﬁzo 000 to 50, 000, pagf?l cularly preferably
22,000 to 40,000. Wien the weight-average nol ecul ar
weight is in this range, affinity 10 for an epoxy
resin tends to be inproved. [0104] Exanples of the
vinyl chloride/isobutyl vinyl ether copolyners as the
vinyl chloride/alkyl vinyl ether copolynmers include
2 e offabe N REEAPTange e eeavmpes resigtaprexoipsse
and "Larofl ex MP45" (trade nanes, 15 available from
CRASMACOTigor @trico.OwWerfie avovdal @wchcﬁloerceaeSbased
copol ynmers can be used singly or in conbination of
urtdes iaralnter.e ki nds. [0105] Ot her ingredients To the
mai n agent conponent (A) for use in the 20 invention,
ot herx anipleedicgntthiel Rt richeuabove iviar ets oyhblUeedhenhs,
such as pigment, solvent, silane coupling agent,

1 AP ISR QIR R 1475 eatrtdnﬁigz J.Q:g%t’roqle%ﬁlt 1 GlsZ8l obtained by
i norgani c dehydrator (stabil |zer) antifouling agent

o AN o 1B 1AL, NALSEL e S efAN 12 5 3400 0e,
% nee(?ec? C?F %Jfrkmt ?r ?l ©
r nental t.Q the OBJ t.s .of ent i nven
R T T AT, PG i r@HP HERvundis thal s
ment or a_col or ment. Exanpl es of the extender 5 -
PIB? £9 feclyge® C%mkéfulpfeattré’l%‘é't ASRhepdsparking, an
baryta powder, silica, calciumcarbonate, talc, mca
akﬂﬁh%pggﬁpetroleum resin obtained by polymerlzlng a C5
fraction such as 1,3-pentadiene or isoprene, a copolymer-
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 resistande.
[0095] The above petroleum resins.can be used.

singly or in combination of two or more kinds.
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5P

fl ake. Exanples of the color pignments include titanium
white, red iron oxide, yellow iron oxide and carbon
| As the mca, high-aspect ratio mca having an
aspect 10 ratio of 30 to 90 is preferable fromthe
vi ewpoi nts of inprovenent of blister resistance of
coating film reduction of creep and rel axati on of
internal stress, and as such high-aspect ratio nca,
"Suzorite Mca 200 HK* (available from Kuraray Co.,
Ltd., aspect ratio: 40 to 60) 15 or the like is.
enplIGARPL50 RF7EheTRE thicd K LS FeSE neat e Lhfga YRGELFS
one kind of a pignent ingredient is desirably used in
ERfr noUmdsste-afsrainer @ sed  petparliesnbyesénght rede 108me,
parts by weight of 20 the main agent conponent (A),
aaanidl 4kl eusfi mgn tNeer alirc @dliymetrisi Soanountd, “HA2ESOAt Phgl000S”
film properties such as resistance to corrosion due
(CD Svdcedi anchddeXidigh reeSinSt aRea 1aha el FREAV &OL.OBF- 1237
63 The total anmount of the aboeve-nentioned various {
cininent scd ncl udi ng the mca varies dependi ng upon the
use purpose and cannot be determ ned
LN jdJv nately, but they are frequently contai ned
S8 (¥A§Eﬂ“ amount of 10 to 5 75% by weight in the
mai n,,agent. compaonent (A). Further, .they _are , .
(T equBno) SERERIE 7 RE BBt SPeatBURiCaPR16%¢B Fogin
farts,b wei ght in 10Q parts by weight of the solids,
SYTH eI Sk TF By @Rt ccaitsofe AR d( Aprmpdfesy deheypsi PrRgicly

poi nt of the solvent used in the
known process. Also employable are xylene resins modified

with phenols such.as bifunctional phenol (e.g., phenol,
para-t-butylphenol). |

[0096] Examples of the xylene resins include
“Nikanol ¥-51” and “Nikanol Y-100” {both: xylene
formaldehyde resin, available from Fudow Corporation).

Coumarone resin

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

[0097] ' The coumarone 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 liquid product having a number-average

molecular weight Mn (measured by GPC, in terms of

polystyrene, the same shall apply hereinafter)} of 200 to
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10 high-solids anticorrosive coating conposition is
not specifically restricted, and publicly known
s|ojyents  having boiling pog ﬂts of wi de range are
enpl oyabl e. Exanpl es of such sol vents include xyl ene,
tol uene, M BK, nethoxypropanol, MEK, butyl acetate,
n- but anol, isobutanol 15 and |PA. The above sol vents
can be used singly or i.n conbination of two or nore
kinds. [0109] In the high-solids rapid-curing

I C rr03|ve coat osition of the invention 0]
3@3 4 ) P FRgi S e PRgeporHe rorenbp Locutar
hi her than 150C at at nospheric pressure i s not
w ft At i 18P0 mtBé)iOneandaﬁalYa0ﬁ@gﬁfbab?mn@ayzsokﬁﬁtused
organi c solvent having a boiling point of usually
sighbr ThAwtI5EE, Yheaf erablop usieghén thahirebtpnat
at nospheric pressure is preferably {{ SF-1237 64
enpl EB] Al t Feugknehphappér resimt of the boiling
point is not specifically restricted, it is usually
abouthe35Geine PRlkoWli tresAs tikeahigBobomkirngrpoi térpene
organi c solvent, for 5 exanple, benzyl al coho

mdeRidz MDY MrerR5HA3Ck RetHundRhefRimp1 &85 £1 nol
and the like are preferably used because t hey | ower

#ﬁ%ﬁ? Iﬁ§Q§hH% and ¢ ROV MQLIakl 8ht¥erpgﬁgsgnd

ng p0|nt solvents are use

t Th t
oG Mhet el Pl adn 1 ]‘FS%FWebeEP?F%?ggn

«.out when the solvent is added to ,
terpene-based constituent unlts” hereinafter) lnclude

constituent units derived .from non-cyclic terpene and
cyclic terpene, such as monoterpene (CigHis), Sesqguiterpene,
diterpene and triterpene, and derivatives thereof.

Examples of constituent units that are derived from the
phenol-based compounds and constitute the terpene phenol
resin (referred to as “phenol-based constituent units”
hereinafter) include constituent units derived from phenol,
cresol and bisphénol A,

[0099] The terpene-pased 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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the mai n agent conponent (A), it is desirably
contained in an anount usually 2 to 15% by wei ght,
spreferably 5 to 10% by wei ght, taking coating
properties, etc. into account. 15 Especially when the
hi gh-boi ling point solvent is added to the main agent
conponent (A) of the high-solids rapid-curing
anticorrosive coating conposition, the solvent is
desirably contained in an anount of usually 0.1 to

0 e Pref enabl R ht
m%%r/t}?%u ar %31 pre er%oe %’% %5§%b %%gl gﬁL% Fﬁ%’lff
silane couplin his used as
SRS T IS R T LA G0 REnToER) KifigR-) The
needed, usually has two kinds of_ functional groups in
L} FRERRTRAS SR | U e, CUadth Mt 91 thec PEgEe 1 o%ased
adhesive force to an SF-1237 65 inorganic base and to
covel furplofurpidishimay stositnanga dlsernapedyenredopyed at
for exanple, the formula: X-Si(OR)3 (wherein Xis a
rdnuhat | tonatgngricup: e apeb | tee mpfenengéregoilng e si@act i on wi t h
an organi ¢ substance (exanples of such 5 groups: am no
groum1odinyl gheURerPROXY pHEedYD, rBBLAAREEI rgb0Phas a
hal ogen group, or hydrocarbon group containing these

nﬁwﬁé%ﬁhvéfhéé“dbf@ﬁ&ﬁ%@ﬁ@ﬂﬂﬂﬁfQ@& a%e%%ﬂ%%db%@d6®b in
the like may be present) or an al kyl group, and OR is

t%%ﬂ tpgif; %??ﬁo%ﬁi P tglee Qo d RO SBLOYP hggtgggé&er of
ak(@“et 3 dtoox dp)ﬁrﬁ"%lerw FRA%NE20 5928l e from

VShln Etsu Chenlcal and "Silane S-510"
=t ¥ 5dr at i on) .

Examples of the vinyl chloride-based copolymers for
use in the invention include a wvinyl chloride/vinyl
acetate copolymer, a vinyl chloride/vinyl propionate
copolymer, a vinyl chloride/alkyl vinyl ether copolymer, a
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
to 5), a vinyl chloride/styrene copolymer, a vinyl

chloride/vinylidene chloride copolymer, a vinyl

 chloride/vinyl stearate copolymer, a vinyl chloride/maleic

acid (or maleic ester} copolymer and a vinyl

chlioride/aliphatic vinyl copolymer.
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When the silane coupling agent is used, the silane 15
coupling agent is desirably contained in an anmount of
sB-1k3t o 10 parts by weight,gpreferably 0.5 to 5 parts
by weight, 1in 100 parts by wei ght of the paint
conposition. If the paint conposition containing the
silane coupling agent in this anpunt in the main
agent conponent (A) is used, film20 coating
properties such as adhesion are inproved" and
eSpawhahly | naaascenh bOgniLofe g0kl 0, SUALPILOSI N

coati ng conposition,” palrnt VvIScos owered to

b i npr,ove rkabi li.ty. SEF-1237 66 0113) As
ey R ot RGP oBahESE . RicBEROD ¢
agent), .a thixotropic agent, such as  polyam de wax,
m‘%&% O & TWER 11V 18 Yde FUSRTEESH YL ER RPH%?& Fgppreers
agent, is enployed. 5 Exanples of such. ‘
Chaft ividydgichdloarders end sgrademess phepigaed” byspepbhing a
4200- 20" and "D speron A630-20X" (available from
vikusu mitle rédenincalome ri_togk, ) osher" ASATRR256F" thavaeblgbieyl
fromlto Seiyu K K). [0114] The mai n agent conponent

cHiArifder. use in the 10 invention can be prepared by

m xing and stirring the above ingredients in

acCoiAaRa e sWolth tacusdaherehbadme EHY i DE-aggat conponent
(B) The curing agent conponent (B) for use in the all-

(MR5AC MRS ARLILANTIY LR CO! [ AInEAEPAS! EAPBOAT abBs in
15 i nvention COﬁprIS S an all cycl1Cc am ne- ase curi ng
aﬁcgﬁm ro %J:') acdd W (38eFSSaLYyhYr 8L SopELSES, the
aror esal
diethyl maleate, olefins (e.g., ethylene, propylene),
maleic anhydride, vinylidene chloride, stearic acid,
maleic acid, maleic ester and aliphatic vinyl, which are
monomers for forming the aforesaid vinyl chloride-based
copolymers.

[0102] 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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coating filmnodifier (ab). [0115] The alicyclic
am ne- based curing agent (bl) 1is contained as a solid
sy amount of 20 to 100 pagrts by 20 weight,
preferably 30 to 90 parts by weight, particularly
preferably 50 to 80 parts by weight, in 100 parts by
wei ght of the curing agent conponent (B). Especially
when the high-solids rapid-curing anticorrosive
coating conposition contains the alicyclic SF-1237 67

m ne- based curing agent (bl), thiis curing agent_(bl)
P G PR, & 981 &H&ﬁr)aﬁogﬁ&wroprs 2 81848

parts b wei ght, preferably 8 to 90 parts by weight,
cligtridadedmyl Brefleraihiar roPed 8@ pades PERIREREAY, in

100 parts by 41 5 weight of the curing agent conponent
eniB)oygd116] Especially in the high-solids rapid-curing

anticorrosive coating conmposition, the coating film

nodi [fi1€r3]( ab) Thieatringylusddowhds-baedddcbpoligner atdyirably

contained in an amount of 0.1 to 50 parts by weight,

hald) pred @@lé/véré%e 4@0P@é@§a@ywé\@%lg@t (MPAr hégsthPEd Yoy GPC,
preferably 15 to 35 parts by weight, in 100 parts by

P ) : _ : ;
il ohts off ﬂgi#%g%ﬁﬁmﬂg%%k %%Hgog%ﬁllf%%g}?;?gkghﬁ?fter)

vi ewpoi nt's “of ring of viscosity, ion o
of | es?ﬂat?ﬂl'S\} tlyot,ad% %Oc{‘.tfdﬂ,o%fo.,ag‘%%tfe'ﬂaﬁﬁy Ja%oyé.etz.o 000 to
al' 1~ Season ype anticorrosi've coati ng*conposi fron

5 R e e Shgoh E FEIa: 2eA ODedtr 4878080t hn the
and can be used irrespective of seasons and ' o
wq%gﬂRQQﬁQquﬁ molecular weight is in this range, affinity

for an epoxy resin tends to be improved.

[0104] Examples of the wvinyl chloride/isobutyl
vinyl ether copolymers as the vinyl chloride/alkyl vinyl
ether copolymers inciude “Laroflex LR88297”, “Laroflex
MP25”, “Laroflex MP35” and “Laroflex MP45” (trade nanes,
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 component (A) for use in the
invention, other ingredients than the above various
ingredients, such as pigment, soclvent, silane coupling
agent,.anti—sagging/antivsetting agent, plasticizer,
inorganic dehydrator (stabilizer), antifouling agent and

other film-forming ingredients, can be added when needed,
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coating filmformed fromthis anticorrosive coating 20
conposition is excellent in anticorrosion property,
sryeatdveri ng resi stance and agthesion to various finish
coating filnms and is not deteriorated in the adhesion
to the finish coating filns even if the interva
before the finish coating operation is |long. SF-1237
68 [0117] Alicyclic am ne-based curing agent (bl)
Exanpl es of the.alicyclic am ne-based curing agents

wﬂﬂﬂihiﬂ¥ﬂﬂﬁ¥3ﬁ%t4d%¥%kﬁgﬁ%§ﬁeQBagh@§obﬂeéfé of the -

nmet hyl enebi scycl ohexyl am ne, 4,

' ropyl.j ehi scycl ohexyl am ne, norbor nanedi am ne
p%ﬁ%%%&f@ﬁ%é% J%.

i'sCam™nomet hyl ) cycl ohexane, :
di ami i.cycl ghexyl net hane i.sophor onedi am ne (1 PDA),
et HadGd: ani H65 FEATET it FOF SROPRCF nafb s e
Wi th epoxy resin (NBDA adduct) and adduct of
PLEEHorne WP Tepdsyerési nEdrplagdoEt jhe ramdatur es
of these curing agents are al so enpl oyabl e.
pigoeydrdmedivae e riNBDAplifete, 5pogash feldspar, baryta
2, 6-bi s(am nomet hyl ) - bi cycl o[ 2, 2, 1] hept ane, and
pawsigphorsdnddisgmasd iluRDARrbsndte, talc, mica and glass
am nonet hyl -3, 5, 5-tri met hyl cycl ohexyl am ne. [0118] In
fllalke .pr egefnplieBVent B8, cb Dér NBDMmad ey Cin®Tudd X itthe itDA
adduct is preferably enpl oyed. Such an adduct is

whaklai neds byl lewiarg perbegnanedi agiRe Qhd carbon black.
i sophoronedi ami ne to feact with an epoxy resin, and

canhe ] SV i ASheEeTaLey, RBLOLgg o80T bt

panese  Pat -open Publ i'cati on _
e T3 1900 20 A% L8 2RONS B ofte’ §2LORSRARLNS

improvement of blister resistance of coating film,
reduction of creep and relaxation of internal stress, and
as such high-aspect ratio mica, fSuzorite Mica 200 HEK”
(available from Kuraray Co., Ltd., aspect ratio: 40 to 60)
or the like 1s employed.

| [0107]

The high-aspect ratio 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 welght of
the main agent component (A}, and by using the mica in
this amount, the coating film properties such as
resistance to corrosion due toc water and flexing

resistance are improved.



10

15

20

bi sphenol such as bi sphenol A or bisphenol F to react
with epichlorohydrin, a resin obtained by allow ng a
sﬁgﬂﬂifk resin that is an agdition condensate of
phenol or cresol and formaldehyde to react with
epi chl orohydrin, etc. are SF-1237 69 used singly or as
a mxture. In particular, an epoxy resin having an
epoxy equivalent of 150 to 600 g/eq and having two or
nore epoxy groups |n one nolecule is preferable This
epo resin idor s lid.
oA e LR i Hee BT e 16T EGnEABHCHS
di gl yci dyl ether or bisphenol F diglycidyl ether,
PIFIHE § stnalYdiqe Fheediiraoptadi ifed d?ﬂp cqciigg Hgon the use
bi sphenol A or bisphenol F to react with
Pemess oashyaehrinetads tes eamigrek i nddgeinialieatedt/, 150tt o
300 g/eq. 10 [0119] O the above resins, the NBDA
tlaelg Ut e | BSrequaartiloulcaritaipreef eralihe emplady edobetansel 0 to
the resulting coating filmis rapidly dried. Exanples
75% pheyNBPA adduties maig] tdRntAeaidiend592) . Further,
(avail able fromAir Products and Chem cal s, Inc.

ey i ¥ 4 éHtQL R vl e nity; @@’tc;'t%D'ailﬂoum:dof 10 to

(available take Nblshln Chem cal Co
I | "PT 1
7%;5%/ f’fag%/ﬂ w?&gﬂﬁtp%lﬁ apa artﬁg@\ye roo% %he solids in
qU|vaIent §? of t he IPDA adducts i ncl ude
)able fromAir Products and

Chen1ca|s I nc, actlve hydr ogen equi val ent: 83) and
* AD- {08 ) avallhgbPeitism pa%%kefwﬁ@h?ﬁlﬁﬁ@h gapdcpn, the

Ltd., active hydrogen
high- “solids anticorrosive coating composition is not

specifically restricted, and publicly known solvents
having boiling points of wide range are employable.
Examples of such solvents include xzylene, toluene, MIBK,
methoxypropanol, MEK, butyl acetate, n-~butanol, isobutanol
and IPA.

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

[0109] In thé high-solids rapid-curing
anticorrosive coating composition 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-beiling point organic solvent having
a boiling point of usual;y higher than 150°C, preferably

higher than 200°C, at atmospheric pressure is preferably
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equi val ent: 96). SF-1237 70 [0120] As the alicyclic

am ne- based curing agent (bl), a blend of the NBDA
s@dguei and/or the | PDA addugf Wi th pol yam doani ne or

its adduct nmay be enployed taking the cost into
~account. t 5 The polyam doamine is mainly fornmed by

condensation of a diner acid and pol yam ne and has a

first and a second reactive anmno groups in a

nol ecul e. Exanples of such pol yam doam nes i ncl ude

" avail Lom, AI Product and
I%ﬁﬂ%?%%lsAE? ﬁ ¥ |V§Bﬁy5roé@ﬁt UI3% e%%nglﬁﬁﬁnt is
" PA-.290( A ) avallable fron1Chtak
R R LI S T e CeqaraPRHE: 35959) o
[0121] Clher |ngred|ents In the curing agent conponent
?%SW HFsolvent, a 15 pignment, etc., which may be used
in the main agent conmponent (A), nay be contai ned as
ot heé¥s itigr édicdmbo 1 1 ier eoviert, oag@uncn90éueeteraocr may
be al so contai ned. The anmount of the solvent added is
exritp Ispedidrizdl lay cahesdt ribetidd ngoutto int : oL A6 466CTonbroyl
pai nt viscosity, the 20 solvent is desirably

preaid il netdrtian lamanteef 1usealslre grb@eggbm_@\r tisehy
wei ght, preferably O to 50 parts by m5|g ht ,

béf%%{éél'ﬂl@g)} YL RFS %@Pﬂlﬁ/ §1§@o§9t£a51t1§ J\f\@‘!rgh&lorkgblllty.
parts by wei ght of the curihg agent conponent

Tﬁé@e Hﬁ hl%%»ll%g %Olnt solvents are used singly or in

combination of tw§ ér 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 2 to 15% by weight, preferably 5 to 10%
by weight, taking coating properties, etc. iﬁto account.

Especially when the high-boiling point solvent is
added to the main agent component (A) of the high—solidé
rapid-curing anticorrosive coating composition, the
sblvent 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 (A) when needed,

usually has two kinds of functional groups in the same

molecule, contributes to increase of adhesive force to an
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[0122] In case of the high-solids rapid-curing
anticorrosive coating conposition, the type of the
gsolxent is restricted to t af oresai d hi gh-boiling
poi nt sol vent. The high-boiling point solvent is
‘desirably contained 5 in an anmpbunt 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
145@%&#&9%&%ﬁ§@5¥f%y|q%:%&%%%‘%hd%égé Fégbpﬁl%gbfand is

lary am ne

i nclud ri et hanol am n H5 3),, ,
r AR e et oI PP KRB e L (OR)
repetltlon nunber) , trlethylenedlan1ne
(YhERRIg) dzdey @ FWIE iDredt AFOPP &RBabRe40f. pppergoing
(di met hyl am nonet hyl ) phenol (C6H5- CGH2N(CH3) 2, trade 15
revgiaionVeriddimare B9 B0 q svdisitabice f(eaame@rikebfHakabui
Corp.), trade nane: Ancam ne K-54 (available fromAir
g RrugElic tagnianad @item,catisyyll meoup, kdbd24] gByuaddmagetpeo
curing accelerator in an anount of 0.1 to 2.0 parts

giupeightodeased @b, 103 Padrs ¥ bod0 gweughtoatat Aeng

anticorrosive Coatlng COHpOSItlon curing rate can be
tHd¥d QASRGhs , HOWR el s d%g%aQ%B%ngﬁgg?egn'%th%?rggnd or

there are fears of Iomerlng of a on to a finish

t}{r:é;zih ktr%grﬂ‘gﬂ @ ag%'?ls%ﬁrcoatl ng m Iglé:lg %haﬁnﬁiﬂgRaﬁ%unt

yé{rthe curi acceleratorth]s as snal %ﬁ §035|ble)
9&%’ (@or?pdn@r‘?t CBY %Puﬁ’seeu Hedgroup))
[0112] Examples of the silane coupling agents

include “KBM403” (y-glycidoxypropyltrimethoxysilane,

available from Shin-Etsu Chemical Co., Ltd.) and “Silane

'3-510" (available from Chisso Corporation).

When the silane'coupling agent is used, the silane

coupling agent is desirably contained in an amount of 0.1

to 10 parts by weight, preferably 0.5 to 5 parts by weight,

in 100 parts by weight of the paint composition. If the
paint composition containing the silane coupling agent in
this amount in the main agent component (A) is used, film
coating.propérties such as adhesion are improved, anq
especially in case of the high-solids anticorrosive
coating compésition, paint viscosity is lowered to thereby

improve workability.
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i nvention can be prepared by m xing and stirring the
above 5 ingredients in accordance with a usua
smetdwd. [0125] The al |l -seasgg type anticorrosive
coating conposition of the invention conprises the
mai n agent conponent (A) and the curing agent
conponent (B), and can be prepared by m xi ng and
'stirring themin accordance with 10 a usual nethod.
The al | -season type anticorrosive coating conposition
of t invent i,Qn i Lr prepare p
addﬂw%lgho t e E%%nggéensg é 82gn% (ﬁf¥t?ﬂ§ § rlng
conmponent (.B) in an nnunt of 2 to 200 parts by
(GRRGHOP S TR O JFHa b T8 ga sy WEPGnES
particularly preferably 8 to 40 parts by wei
PHadd In WD Ralve iy lens R oF @h@e@ﬁpﬁuﬁ@egﬁsed
conponent (A) so that the volune solid (nonvolatile
theigmmtarnn i opagentol urseerstiowled -becone 72 to 100% by
vol une, preferably 75 to 85% by volunme, the PVC 20
(pi dgxemtp had wfe so@hc @anttri atbor) nghiaunitd -Becadrg?28gtnt 50%
by volume, preferably 30 to 40% by vol une, and the
irgartd oDi ol -ati anEampiepasny @ sydpogen
equi val ent/ epoxy equival ent) should becone 0.2 to 2,

(rBhenakd YeQdm ki@ dhodo d%ﬁﬁ'c%li'sar ¢ Phehenabhya®. §5EJ§”
0.8. SF-1237 73 [0126] Such an al I-season type

aq;%ltl %I%rlr o%yogrh%%t 'S%Q %orgp%s iktion of the invention has -

excel I'ent esl on t an |n3rgan| c or organl C zinc
SPORUITEY . ife AafAPLALY:CHLSEAL,2 (RTPRLZNLE O cne
invention can be prepared by mixing and stirring the above

ingredients in accordance with a usual method.

Curing agent component (B)

The curing agent component (B) for use in the all-
season type anticorrosive coating composition of the
iﬁvention 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 (b1)
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
weight of the curing agent component (B).

Especially when the high-solids rapid-~curing

anticorrosive ccating composition contains the alicyclic
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5 sufficiently cured even at a tenperature of not
hi gher than OC, has a long pot life and is preferable
SFsLZBT epoxy resin-based al¢7season type high-solids
anticorrosive paint. The all-season type anticorrosive
coating conposition 10 of the invention can be
applied to various parts of a ship by nerely using
one kind of an anticorrosive paint even if the type
and the anount of the anticorrosive paint are not

anfANGRLE O BAHY RAhtOf(18)ShiR saRA-2nG0aLERAY fbkM is

obt ai ned fron1th|s antlcorr03|ve coati ng conp03|t|on

cdnsta]:g} &xegl ! e%t gih%“ SO HARLQN BT %p%” Xﬁo‘“gggc?grBQQ

resi stance I on tO varl OUS

I det t d th h
LA D, ARt g Tl e
finish coating operation Mor egver, thls
PLEfis @ inosiV & odt .pﬁgtéoﬂ?yoyetluga% 281 $0PapraEy BYi ed

after zfpllcatlon and secures a sufficient pot |ife,

wedghthatf ithe anri@ousegnitr cespesenie (Bof seasons and
tenperatures. [0127] Lowtenperature curing type
hi ghsdlé]ds aspbechnldgi ¥e tbat hiighesobbdst repiSred2BYyg
74 The |l owtenperature curing type high-solids

ardiitd I OSiey & @i ¢ ca@FRATIibngn tek thatiRgertiian is
specifically a first |owtenperature curing type high-

moRlAidS- andd)C AHRSiiLe &Rl LRGNnC rRARY! KAN4RE 1 BaBEGONd
low 5 tenperature curing type high-solids

it JﬁﬂﬁfQQ{¥ﬁ1%ﬁ%&b&gofc%nﬁo%'t%%nparts by weight,
preferably 5 to 40 parts by weight, partiéularly
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 anticérrosive 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 anticorroéive coating
éomposition is excellent in anticorrosion property,
weathering resistance and adhesion to various finish
coating films and is not deteriorated in the adhesion to
the finish coating films even if the interval before the

finish coating operation is long.
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First, the first lowtenperature curing type high-

solids anticorrosive coating conposition is described.
SEF12St7 | ow tenperature curingg type high solids 10

anti corrosive coating conposition The first

| ow-tenperature curing type high-solids anticorrosive

coating conposition of the invention conprises a main

agent conponent (A) and a curing agent conponent (B)

In the main agent conponent (A), an epoxy 15 resin

(al )rohg7gont apnedycand Amsddes £add %%ﬁg:taﬁgoﬂﬁﬁt

(B), an allcytTthaﬁrﬁgT

cont.ali [QX2 I . b LSt b ow r C

e RESRSLaT Ghen i BgrTbE: ut BAChERE LSS Tl

furt.her 20 the in_agent, .conponent ,(A) and/or the
(bgdrﬁﬁﬁlgagng’éa gﬁgﬁ?x %?d%Gng?hs4a€ [east one of

the aforesaid_additive (a2) and the aforesaid coating
ey eRGE e LORRY Y LaBhBer f *nécassary, may contain the
. later-described polynerizable (neth)acrylate nonomer
1seR3PPYSEdepgpipsycAoRprElapeart i qrosisadiamest apfinghe(NBDA) ,

first low tenperature curing type high-solids
bizremdoomeshyé ) coallbhgxanenpdsamniondisyal bhgky o ftsne,

anticorrosive coating conposition characterized in
isoipdibronetiiemitien (A@eAY , coaponentdf AhisONPMDSES &fduct of

epoxy resin (al) and any one of "at |east one

nod@dirhbYiediagl nseligehedpokiyoretNg gRAUR §88SES | gy of
(a2-1) a reactive diluent” having an epoxy group and

ad@%%tzkfaigBBhBESQeGQQ%M éﬁék?nresin (IPD adduct).

Mixtures of these curing agents are alsc employable.
Norbornanediamine (NBDA) is 2,5- or 2,6-bis(aminomethyl)-
bicyclo[2,2,1l]lheptane, and isophoronediamine (IPDA) is 3-
aminomethyl-3,5,5-trimethylcyclohexylamine.

[0118] In the present invention, the NBDA adduct or
the IPDA adduct is preferably empleoyed. Such an adduct is
obtained 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. 253556/1996.

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

and formaldehyde to react with epichlorohydrin, etc. are



and "at |east one coating filmnodifier (ab) selected
from 10 the group consisting of a petroleumresin, a
spylzgne resin,  a coumarone goesin, a terpene pheno
resin and a vinyl chloride-based copolyner"” (that is,
(a2) or (ab)) or both of them(i.e., (a2)+(ab)), and
I f necessary, further conprises a polynerizable
(et h) acaryl ate nononer (a3), 15 and the curing agent
conmponent (B) conprises an alicyclic  amne-based

us%%?%ﬁ%gﬁgeﬁg)%glﬁ-m&Q%ﬁ?L.AGIﬁ S d g, Agent epoxy resin

- compon € sanme curing agent comnponen

used in the aforesaid all-se n_ 2 .
naf382 P servd SRt lhgBonbers Pokor B0 bEfey e, Papine
that descriptions thereqof are o 'tteﬂ. ,Nhiqﬁ&ge t
OO RBOERE ERPEYNETREPH éBeﬁPeCJB%‘SﬁB E tAPY Tn
the first lowtenperature curing type high-solids
Thist iepervogiopd NSES1 987761 1F0AL RRgdcORPOS R TOML1d. Of
conprises an epoxy resin (al), at |east one additive
suca? ppreelve atesd nfs, omoshe pgebepaborsiist bhgphefiol a2- 1) a
reacti ve diluent having an epoxy group and (a2-2) a
dimddicfiided epby wesbhspaBfod polygkytzabl eebher, which is
(et h)acryl ate nononmer (a3), and occasionally further
a QQRRAESeesah b%&&ﬁne&eb9oalh89iﬁb|H&BEQ&&&EYA(@E)
selected fromthe group consisting of a petrol eum

Y =X a l.e esl: D i r
bils %eﬁpl Yo Q%gcg ?iBn ?p%% ﬂBEgg?gE?ﬁ Qndah%§ PENEpony

phenol resin and Vi ny ori ased copol yner,
&@%ﬁg%gl faﬁ5be%%t386eg}gqgoatlng filmnodifier (ab)
el ecte romthe group

[0119] Of the above resins, the NBDA adduct is

particularly preferably employed because the resulting
coating film is rapidly dried.

Examples of the NBDA adducts incliude “Ancamine 2597”7
{available from Air Products and Chemicals, Inc., active
hydrogen eguivalent: 90), “NAD-1" {available from OhtakeQ
Meishin Chemical Co., Ltd., active hydrogen equivalent:
96) and “PT-815" (available from PTI Japén, active
hydrogen equivalent: 90).

Examples of the IPDA adducts include "Ancamine 2483%"
{available from Air Products and Chemicals, Inc., active
hydrogen equivalent: 83} and "AD-101" (available from
Ohtake-Meishin Chemical Co., Ltd., a;tive hydrogen

equivalent: 96).
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consisting of a petroleumresin, a xylene resin and a
vinyl chloride-based copolyner. [0130] It is desirable
sgh@atzin 100 parts by weightggof the nain agent
conmponent (A) in the |lowtenperature 15 curing type
hi gh-sol i ds anticorrosive coating conposition of the
i nvention: the epoxy resin (al) is contained as a
solid in an anmount of 5 to 50 parts by weight,
preferably 10 to 40 parts by weight, particularly

pre ﬁ%‘% Y 15aL0c R0 BRILSDYC 2Rieighleq e re QC%@&

d|| (a2 1 hav I'ng an-ep con

t 2 res we t o]
t”b&ewl & Ghe %é%%ﬁ#f ap%? rmaﬁ "eEbEoadgtct
re3|n - i's contained as a solid in an anDunt of O
witd W]p\é%”% W‘W@i GHt ltﬁ’r Fayobﬁoegsl&)&??st%lng
wei ght, particularly preferably 0 to 15 parts by

-tﬂ@ﬂqﬂﬂt ticheeassattitng fil mnodifier (ab) is contai ned

in an anmount of O to 10 parts by weight, preferably O
t o Fipamntcsl yami deainginte, iandiatimg ypdloynedi bgbtendensation
(rmeth)acrylate nonomer (a3) is contained in an anount

offa @ing0 k) dpairids doyl yeriight .andlapr af €iabkyafd2at 8ebond
parts by weight, particularly preferably 0.5 to 3

reRAI Sy YaRI A Rirou 3131 & mdiRe i t eRPRs AL 4T &F CaiERNg
type hi gh- sol’ds antlcorr05|ve coat 1 ng conposition of
p&fy%ﬂfaggﬁlﬁg§ include “Ancamide 20507 (available from
Air Products and Chemicals, Inc., active hydrogen
equivalent: 150) and “PA-280 (A)” (available from OChtake-
Meishin Chemical Co., Ltd., active hydrogen equivalent:

277) .

01213 Other ingredients

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

The amount of the solvent added is not specifically
restricted, but in order to control painf viscosity, the
solvent is desirably contained in an amount of usually 0
to B0 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).
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further, it is desirable that the additive (a2), such

as 15 the reactive diluent (a2-1), and the coating
SF+1mTodi fier (ab), such agla petroleumresin, are

contained in the total anount ((a2)+(ab)) of usually

1to 20 parts by weight, preferably 3 to 15 parts by

wei ght, particularly preferably 5 to 15 parts by

wei ght, in 100 parts by weight 20 of the mmin agent

conmponent (A) in the paint conposition. 1In the

pr esgyit241nventrihoga s@NY fOR0h i hRe saddiki ¥8p( a2k, ALy

the coating filmnodifier (ab) is used in ?he above

| 5 .t Vi oi.n f rki
R e
. as own..in, for_.exanple, .t | ater-.descri bed, Tabl es
1§ SN P MRS qad PPt o piAs Sppaent-
hi gh-sol.i d anticorrosive coating composition using,
thehl?ﬂaﬁ @L&S@RO%W@H SCAVePSni& APRgrekdy contained
. (meth)acrylate nmononer (a3) in conbination with the
1A% rAragEnto fo Shdorfent8 { Bardbee ktys wedfohdct prefegably 1 to
universal primer simlarly to the aforesaid
SGlpartsndon weyigh thi gl9dldudsdn iprefeasioly Coabi B9 parts
~conposition, and can be used even in the wnter season
byaneidhQ,i int O @lattd Wy iveli dp@Cafsehiest ch@Sng agent
particularly excellent |owtenperature curability

cdifanerAs @hher ingredients than the pol ymerizable
(rmeth)acrylate nononmer (a3), the same ingredients as

b eggn)on B BLIRD, EATRAAENL LAL,ol Le 20 srghdc
tefrlgcrr%?[.éjr tai(ngL & ,ia%%de rgg{la%eibel se T h-rl:zq:% o%n?Ltn@:)l%%reyl ate
triethanolamine (N(CpHsOH)3), dialkylaminocethanol
(-[CH3(CH2)n]2NCH20H, n: repetition number),
triethylenediamine (1,4-diazacyclo(2,2,2)octane), and

2, 4,6-tri(dimethylaminomethyl)phenol 7 {CeHs—CH,N (CH3) 2, trade
name: Versa.mine 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 2.0 parts by weight based on 100 parts by
weight of the anticorrosive coating composition, curing
rate can be ihcreased. 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



descri bed bel ow. [0133] Polynerizable (nmeth)acrylate

mononer (a3) As the polynerizable (neth)acrylate
sponpgwer (al3), a 20 nonofungtional or "pol yfunctional

aliphatic (nmeth)acryl ate nononer and/or a

nmonof unct.i nal or pol yfunctional aromatic

(met h)acryl ate nononer i s enpl oyable. Exanples of the

nonof uncti onal aliphatic (neth)acrylate nononers

i ncl ude nethyl (neth)acrylate SF-1237 79 et hyl

c%%ﬁzﬁ%i%yi ate t%ab E%I % P %a%%y%ﬁ%eCuélggt¥Eﬁele¥ator

acry - acr exy
%nEtE%EQIyIate | auryl (neth)acrylate Steary
EOSF: "oxyet hyl (neth)acrylate 25

hydr%xypropyl (meth)acryl ate, 2-hydroxybuty
(met] FaEFﬁP&Seag@“ﬁy&@@?ﬁﬁ@?&l ?ﬁe?ﬁfa&??léﬁethe
met hoxyet hyl (meth)acrylate and ethoxyet hyl
IrvRsteac opirate PrepES4K Phempaliphunasti ehakrangphhei gbove
(meth)acrylate nononer is, for exanple, a
5  irgirfegdenitendln, a@ donidameet waial 210sor lambetpdf unct i onal
al i phatic (meth)acryl ate nononer. Exanples of the
bi f yogrisgnal ahiephat-ecbBBhh} 8pe yhat EcoAPHOIRE Scoating
i ncl ude ethylene glycol di(neth)acrylate, diethylene

cdﬂ@ﬂéﬁtlgh(%ﬁtQ%%PE%H%%%aohrb%hﬂ¥H§E§ gh¥cphin agent

dl(neth)acrylate butylene gl ycol (et h) acrylate 15
I I I
~SFPRERY Lo e, S Tl .e%IeaoI*h%B%I§2?§ L2 cor

but

di I
xfh@?ﬁ)ac%yigggln an s%r¥r§%% %Hem ig accor

EAATEThOL vicn

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 parts by weight,

15 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 contént, % by volume) should become 72
to 100% by volume, preferably 75 to 85% by volume, the PVC

‘:-20: (bigment volﬁme concentrétion) should become 20 to 50% by

volume, preferably 30 to 40% by volume, and the reaction

equivalent ratio (amine active hydrogen equivalent/epoxy

equivalent) should become 0.2 to 2, preferably 0.5 to 0.9,

particularly preferably 0.6 to 0.8.
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[0135] Exanples of the trifunctional aliphatic 20
(met h)acryl ate nononers include trinethylol propane.

- gE-iz@met h) acryl ate, trimethytpol et hane

tri(neth)acrylate, trinethylolethano
tri(meth)acrylate and trinethyl ol net hane
tri(nmeth)acrylate. SF-1237 80 Exanples of the
tetrafunctional aliphatic (meth)acryl ate nononers

' include pentaerythritol tetra(nmeth)acrylate. [0136]

O”t 2Qher EEEH XQJ'TP'—géaQSnt@?% Eg@?é&ﬂgny:ﬁf@'

aro tlc (et )acry at e nononers

acr Iat ben net h , hen et hyl
ot SR e B cobr ShyEEkben s, SPERLIURt
henoxydlethylene ycol (meth)acry Iate , ,
acﬁwmw r%gﬂnlfné’trh%&l@ F-&t élnfo ?8?3??“’?‘?1@ +S
pol functlonal aronmatic (meth)acryl ate nononer is,
r leargiesl ak I5i freRPErenareaPsnali €, CaBt R¥acryl at e
nononer, and exanpl es thereof include 2, 2-
sudi fsi((ireetti)ya crutleok Epleenylt) pr opapera2n2ebps] dot 3higher
(et h) acryl oxy) - 2- hydr oxypr opoxyphenyl ] pr opane,
thar-afics ( 4akd & Meiny) aoty lexgethaxyphemylfppabpangs an
2,2-bis(4- (nmeth)acryl oxydi et hoxyphenyl ) propane,

bies(i4r- HaRidh :aa -slaxyhr ik¢bBoxY pheryh j Bsopane,
-bi s(4- (meth)acryl oxytetraet hoXxyphenyl) propane,

,% f%é 4~ icryl oxypent aet hoxyphenyl ) pr opane,
= IQCQ% 4 ZOQ%hE )acryloxypropoxyphenyl)propane 2(4-

(HEH@)aCﬁx]Oé%%b%t%%égpgggx Lr%g51ve coating composition

of the invention can be applied to various parts of a ship
by merely using one kind of an anticorrosive paint even 1if
the type and the amount of the anticorrosive paint are not
changed for each part of a ship, and a coating film
obtained frqm this anticorrosive coating composition is
excellent in anticorrosion property, weathering resistance
and édhesion to various finish coating films and is not
deteriorated in the adhesion to the finish coating films
even 1f the interval before the finish coating operation
ié long. Moreover, this anticorrosive cQéting composition
is rapidly dried after application and secures a
sufficient pot life, so that it can be used irrespective

of seasons and temperatures.

[0127] Low~temperature curing type high-solids

anticorrosive coating composition
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(et h) acryl oxydi et hoxyphenyl ) propane, 2(4- (neth)
acryl oxydi et hoxyphenyl) - 2( 4-

- SEedY) acryl oxytri et hoxypheri#d ) propane, 2, 2-bis(4

SF-1237 81 (meth)acryl oxypropoxyphenyl) propane,

2,2-bis(4- (nmeth)acryl oxyi sopropoxyphenyl ) propane and

2(4- (meth) acryl oxydi propoxyphenyl)-2(4- 7

acryl oxytri et hoxyphenyl )propane. 5 [0138) In the

present invention, the above polynerizable

( metineadop-akeppraouBeScaainhetypedhsgRgbylidd i n

conbi nation of two or nore kinds. The (neth)acrylate
anaRY o (53 % i8ycebhgBtitieachbirvihy tAviheighicylic

am ne-based curing agent (bl), 10 so that a
sPUdIITRahings ARLER! A8RLYEnEAaLING.CanPoRL!{N, MAYDO

excel l ent | ow-tenperature curability can be © d.

ifig.e I of _the_polynerizable (nmeth)acrylate

s Ty roFanrarEn cRECR R TaRti Bh Fntroed 18w

"M CURE 15 10Q" (nonofgnc%iongL aromatic acrylate, .
CHRPEFGLYY (PEERI LYRE EPINEQLiFS BREICOETORER6TyALIN

"M CURE 200" (bifunctional aromatic acryl ate, :
COPOSFSILOR -(25C) : 331 cPs, equivalent: 130 to 140),

"M CURE 201" (bifunctional aliphatic acrylate,

vi sddgisty tReCYirst tPs-tempevatent: c0ifs tyrd 05)gh-

"M CURE 300" (trifunctional aliphatic acrylate,
soliisieo sintty co2xCkEivi0QoaPingegumpakent onli2 #esd2Zpeand

"M CURE 400" (tetrafunctional aliphatic acrylate,

Vi scoglitrgt (39Cremp8Patlse edukual epbe BOghos®DIagal |

manuf actured

anticorrosive coating composition

The first low-temperature curing type high-solids
anticorrosive coating composition of the iﬁvention
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.

10128] In the first low-temperature curing type
high-solids anticorrosive céating compesition, further,
the main agent componént (A) and/or the curing agent
component (B) contains at least one of the aforesaid
additive (a2) and the aforesaid coating film modifier (ab),
and if necessary, may contain the later-described

polymerizable (meth)acrylate monomer ({(a3).
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and sold by SARTOVER COVMPANY, |NC.) SF-1237 82 [0139]
In the lowtenperature curing type high solids
SBRALPgVrrosi ve coating conposition of the invention,
it is desirable that the polynerizable (neth)acryl ate
nmononer (a3) is contained in an anmobunt of 0.3 to 40%
by 5 weight, preferably 1 to 25% by wei ght’,
particularly preferably 2 to 10% by wei ght, based on
the solids content of the epoxy resin (al), and is

useh T80 AU, Oferd dn B9 YT gL cPrBer abl y

10 to particularly preféerably 20 to 40% -
i gh based he . 10 [, f. th .
B dEAATLe IS Tall SRSl SRS kb S gepin

of the (netn%?cr,late nonomer in the above amount in
CUBADT hat P H‘y%%‘sﬁlilc‘%ﬁclairgﬂérﬁ%-s&é@e&oaﬁéﬁ&ner

(bl), the resulting anticorrosive coating conposition
CPERC 2k kPR efhta yasiraimsdt aturtdatur abi lity. 15 [0140]

That is to say, the polynerizable (neth)acrylate

nonopiee Mafrctagens argpalantng fdc ceimprates, anargoixtys resin

acrylate group and the alicyclic am ne-based curing

(agendnd bdny afnd hef curd Ngeagedne Gpdnerte (BR) waderged:
M chael addition reaction in the anticorrosive 20

SRt {Rg c{ﬂl%@%dﬂsqrbtiﬁﬁg oWt he Laldeoweng ifioemsl a
1. The chael reaction product is not particularly

nEPSEL Fiendl G MY B (RO el Lo
SCeRUE AN SRR S R R
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},
and

the curing agent component (B) comprises an alicyclic
amine-based curing agent fbl).

[0129] As the curing agent component (B), the same

- curing agent component as used in the aforesaid all-season

type anticorrosive coating composition is employable, so
that descriptions thereof are omitted.

Main agent component (A)

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

'low—temperature curing type high-solids anticorrosive
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addition reaction is small, thermal nodification of
the anticorrosive coating conposition does not take
splage; and the reaction przgeeds even at | ow
t enperatures (not  hi gher an 0C) Therefore, the
anticorrosive coating 5 conposition of the invention
is inproved in the |low tenperature curability. Such
an effect is exerted nore efficiently by -
incorporating t he acrylate nmononer (a3) under the
bove cond|t| ns and usi n in conblnatlcllé Wi th
[

o g R AT GPRg e SGHP (20 /[ 8541
lForrrula Am ne Acr |ate nonomer 1 - 1 RNH2 + H2C=CH
HRH e dﬁﬁ) o sty frpExheeSirPUp eqnsisting
CHZ CH-RS R3 CH-CHQ R~-1 -HRCH I C0 OR2 [0142]
of n(aFrel Jalfo e adriiia alilRentRhaanaIR3nac@oFat group and
particularly restricted, and they represent main
(zhad n= mndiﬂﬂﬁﬂIépaxyrrddﬂa,abmmeacgmﬂqumdﬁzabaeThe
first lowtenperature curing type anticorrosive
(rooiat )i g oo sidricate10f (4316 ianderidcen 1eanrplivs enrtther
mai n
comprises at least one coating film modifier {(ab) selected
from the group consisting of a pétroleum resin, a xylene
resin, a coumaréne 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.

[C130] 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 weight, preferably 10 to 40
parts by weight, particularly preferably 15 to 30 parts by
wéight,

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 weight,
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SF- 1237 84 agent conponent (A) and the curing agent
conponent (B), and can be prepared by m xi ng and
sty ng themin accordancgy with a usual nethod.
[0143] The first |lowtenperature curing type 5
anticorrosive coating conposition of the invention is
fl desirably prepared by properly adding, to the main
agent conponent (A), the curing agent conponent (B)
in an anount of 2 to 200 parts by weight, preferably

e e e e R S T

f. the main _agent ¢ ne A) so that e vol une
s A7 AR S Toantenel senys" 08 hRsghEnolirhlerably
bec 72 to 100% by vol une, preferably 75 to 85%Db
08 3’5:,@% BVC Wi Giten PAFSEGHE 24N BRELSERBRY 0 ohoul 3
beconme 20 to 50% by vol unme, preferably 30 to 40% by 15

pPardisuky, wadd@hithe reaction equivalent ratio (amne
active hydrogen equival ent/epoxy equival ent) should
becéme @oattimg Zilpr ebeidbey Qab)t dsOcOntpanéedcihaanhy
~preferably 0.6 to 0.8. [0144] Particularly, the
anttiugit- ®al iGdsg a@ paaws By w2QghRrt i peEfeskh¥eyCcoatbng parts
conposition is desirably prepared by properly adding,
byt @il tnRignhpgent component (A), the curing agent
conmponent (B) in an anpbunt of 2 to 200 parts by
wei , r.ahl t y ' , :
Qﬂ% Bl%&%r@%ﬁ%l@ (@e%@Q?gﬁg;étg mgﬁbggiméa3 is

particularly preferabl parts I ght,

.c%§;§¥ge§F1%2%%.%%E%%iggg BQEt%obXOM%LQQ% 8; &QEgH@in

componen _
preferably 0.2 to 5 parts by weight, particularly

preferably 0.5 to 3 parts by weight.

[0131] In the low-temperature curing type high-
solids anticorrosive coating composition of the invention,
further, it is desirable that the additive (a2), such as
the reactive diluent (a2-1), and the coating film modifier
(ab), such as a petroleum resin, are contained in the
total amount ({(aZ)+(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 film modifier (ab) is used in the above amount

in many cases from the viewpoints of working efficiency
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that the volune solid (nonvolatile content, % by
vol unme) should becone 72 to 100% by vol une,
spreiefably 75 to 100% by vegune, the PVC (pignent
vol ume concentration) should 5 becone 20 to 50% by
vol unme, preferably 20 to 40% by volunme, and the
reaction equivalent ratio (am ne active hydrogen
equi val ent / epoxy equi val ent) should becone 0.2 to 2,
preferably 0. 5 to 0.9, particularly preferably 0.7 to
145] . Such first lowte ature . urln L
arﬂ) }%r%ﬁara lOs anacl coflrrro A oath | ng Oé%lrrploél [ %ne%gﬁple'
i nvention, has excel | ent .adhe |on to an inorganic
S PR AL S 2 SR R R S
cured even at a tenperature of not higher than OC,
has B1¥nh potThe ilow-Aeapes afigre CaBIEIas YRR BpeRysolids
resin-based |l ow 15 tenperature curing type high-solids
anpi ¢eOreDEYY ecPali ity cBuroTid- lawussimge rdtume iourgry t
type high-solids anticorrosive coating conposition
cdifposecondr)] oventenipeirat whee cima iy dope dtiegimesiotieds (a3)
anticorrosive coating conposition of the invention 20

116 Ol 58St BorlBl Nt iage ommeneter(tAcaiibr@rgurBNgexerts
agent conponent (B). In the main agent conponent (A),

e B EPOXYs 4 BTl I G 3s!1r}r?1dlaﬁr}d dd chae a‘e‘EB&'e'égld

agent conponent  ( ), a Manni ch pe “curi ng agent (b2)

6
fm& en‘perafbure c |nogl %yspéq#ﬁ% IIIQ? S Z%t%f&go rosi ve
coat HQ%COWDOSItIOH furg%ﬁ t he

c@rbh R g et ey meumhe iR E seapep and

. cont ai ns_ at Ieast one of the aforesaid
in the cold district because 1t has particularly excellent

low-temperature curability (0°C).

As other ingredients than the polymerizable
(meth)acrylate monomer (a3}, the same ingredients as used
in the main agent component (A) of the aforesaid all-

season type high-scolids anticorrosive ccating 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

monofunctional or polyfunctional aliphatic (meth)acrylate

monomer and/or a monofunctinal or pelyfunctional aromatic

(meth)acrylate monomer is employable.
Examples of the monofunctional aliphatic

(meth)acrylate monomers include methyl {(meth)acrylate,
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- m&OA NG

5 additive (a2) and the aforesaid coating film
nodi fier (ab), and preferably further contains the
skaiggydescribed polynerizabhe (nmeth)acryl ate nonomner
(a3). [0147] In the second [owtenperature curing type
hi gh-sol i ds anti corrosive coating conposition, for
exanple, 10 the main agent conponent (A) conprises an
epoxy resin (al), the curing agent (B) conprises a
Nannich type curing agent (b2), and further, the mai n
onent an r th ring.agent ent
§%s ne1 %; é@t %& gadlﬁ g |
selected fromthe oup conS|st|ng of 15 (az2-
(Pt 3y ki GSrerit T RGEY 16t 6up 25k hyééeéyl
nodi fi ed epoxy reS|n" and "at | east one coating fllm
(el k3 @Fy e, derdstled Matdrhadiy lgteup steassting of a
petroleumresin, a xylene resin, a coumarone resin, a
(mestr Ipleaver el ZﬂhyerﬁybthyﬂrnMeuﬂﬂauEWdetbaséd
copolynmer", 20 nanely, any one of the additive (a2)
hypduehstyyer ol | fagethi)lavr yiedid,i e-Hyaboxybt4d] A nore
speci fic enbodi ment of the second |owtenperature
(RS H Nk # yiRe: &) tﬁ@ir‘cﬁ@kﬁfﬁylco(ﬁr{&%' e rghatd3’ 87
coati ng conp03|t|on |s a hi'gh-sol |ds anti corrosive
c [
@'£§& é@gok $§§ ﬁﬁQ?hP?EP%%ate

agent co onentI%A nprises an epo

P S O AR gf%%&ﬁgﬁpﬁgtﬂeacfftaﬁgbt%%Jn?te

"~ _having an e oxy royp and (.a2- .a nmpdi fied, epox
NERGR LG O e R orfe [Opeim Ao BRCEABRal

sel ect ed from, . .
or a tetrafuncticnal aliphatic (meth)acrylate monomer.

Examples of the bifunctional aliphatic (meth)aerylate
monomers include ethylene glycol di(meth)acrylate,
diethylene glycol di (meth)acrylate, triethylene glyCol
di (meth)acrylate, butylene glycol di(meth)aerylate,
neopentyl glycol di(meth)acrylate, propylene glycol
di (meth)acrylate, 1,3-butanediol di (meth)acryliate, 1,4-
butanediol di(meth)acrylate and 1, 6-hexanedicl
di (meth)acrylate.

[0135] Examples of the trifunctional aliphatic
tmeth)acrylate monomers include trimethylolpfopane.
tri(meth)acrylate, trimethylolethane tri(meth)acrylate,

trimethylolethanol tri{meth)acrylate and

trimethylolmethane tri(meth)acrylate.
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the group consisting of a petroleumresin, a xylene
resin, a coumarone resin, a terpene phenol resin and
S?Lﬁﬁjﬁ” 10 chl ori de-based cholyner (preferably the
group consisting of a petroleumresin, a xylene resin
and a vinyl chloride- based copolyner)"” or both of
them and if necessary, further conprises a
pol ynmeri zabl e (nmeth)acryl ate nononer (a3), and 15 the
curing agent conponent (B) conprises a Mannich type
curi b 0149]. I n_anot her . enbodi nent of the
oW P TBAF R 60 theuEREd AEYBEAPORL SOF (HASBhET cor 05 ve
coatlng conposition, a coating filmnodifier (ab) is
Jofstiedd &PHPW§IEO1@@&“@@v@3952?rY¢h5PtP§ to say,
another enbodi nrent of the second | ow tenperature
tehrd gty perhvilghesol i ds anticorrosive coating
conposition is a high-solids anticorrosive coating
conpddidttilon cbhar abtepktred hantihatxa@pid239f 88hehe main
agent conponent (A) conprises an epoxy resin (al) and
mcio HRASH PRE @akatd o | (ndckdickyesteahpnspkbest edcifitom
the group consisting of a petroleumresin, a xylene

pH&asjIN, n%t%% g‘i‘&%er L€z A t(%’é@ﬁ”ﬁcEP?Q@E rg8kRoRPet Ayl
5 vinyl chloride-based copol yner pre erably the group

T S e PRS e B e AR Bt csary,

ri deFbased tessary,
further. rise oI zabl nmet h),acryl at e
%ﬁﬂ%ﬁ%ﬁieéigﬁgnsnaiyﬁ o R BERNEat Brpbhient ()
onpri ses a Manni ch
phenoxyhydroxypropyl {(meth)acrylate.
[C137] The polyfunctional aromatic (meth)acrylate

monomer is, for example, a bifuncticonal aromatic

(meth)acrylate monomer, and examples thereof include 2,2-

bis((meth)acryloxyphenyl)propane, 2,2-bis{4-(3-

(meth)acryloxy)~2—hydroxypropoxyphényl]propane, 2,2-bis{4-
(meth)acryloxyethoxyphenyl)propane, 2,2-bis (4~
(meth)acryloxydiethoxyphenyl)propane, 2,2-bis(4-
(meth)acryloxytriethoxthenyl)propane, 2,2-bis (4-
(meth)aéryloxytetraethoxyphenyl)propane, 2,2-bis (4~
(meth)acryloxypentaethoxyphenyl)propane, 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-



10 type curing agent (b2). [0150] As the main agent
conponent (A), the sanme nain agent conponent as used
spdfe aforesaid all-seasorg; type anticorrosive
coati ng conposition is enployable, so that
descriptions thereof are omtted. 15 Curing agent
conponent (B) The curing agent conponent (B) for use
in the second |owtenperature curing type high-solids
anticorrosive coating conposition of the invention

C rises a Mannich type, curing agen b2),, The
TS S POy PAS N BEOPARG: 2 EoRtalhad as a
solid in _an amount of 20 to_100 parts by _weight,
(TSR SR WP 230 P TR OFAPRS Ty ) REPERE paRFt AdGrarly
preferably 50 to 80 parts by weight, in 100 parts by
(mgedihg e rofl oyl iodpeg vyegeay Leogpdnent (B). SF-1237 89
[0151] A coating filmformed fromthe | ow tenperature
acnyliogy tryie hantyipdemyds iprepeaat.i ng conposi tion
conprising this curing agent conponent (B) and the
5 af orj@saisd nai nnagaet peespatenhvéALibas exeehbend 5
anticorrosion property and | owtenperature curability

pAtymdG.z NG qﬁﬁkﬁg%cﬂﬁlak% a%eehkeent chi weahbBeri BIngly
resi stance and adhesion to various finish coating

of AR ot 0t RS v abed hanblie adhesi on 1ot he

coatin s even | € interval before the

| nareh JEL A ReTSORE MARRPER™ ) B CUPPAS™CRUBRE® (b2)
réggif¥ygii€gy€%g %Hhiw%%cu%%gngnb%g%dc%h&g%g agént {bl),
10.‘so that a high-solids anticorroéive coating composition
having excellent low-temperature curability can be
cbtained.
Specific examples of the polymerizable (meth)acrylate
monomers {a3) employable in the invention include “M-CURE
15 100” {menofunctional aromatic acrylate, viscosity ({(25°C):
140 cPs, equivalent: 257 to 267), “M-CURE 200"
(bifuncfional aromatic acrylate, viscosity (25°C): 331 cPs,
equivalent: 130 to 140), “M-CURE 201”7 (bifunctional
aliphatic acrylate, viscosity (25°C): 11 c¢Ps, equivalent:
20 95 to 105), “M-CURE 300” (trifunctional aliphatic acrylate,
viScoSity (25°C): 100 éPs, equivalent: 112 to 122) and “M-
CURE 400”7 (tetrafunctional aliphatic acrylate, viscosity

(25°C): 180 cPs, equivalent: 80 to 90) (all manufactured

and sold by SARTOMER COMPANY, INC.)
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agent conponent (B) used for the aforesaid all-season
type high-solids anticorrosive coating conposition

sEUe b enpl oyabl e. Next, thg, Mannich type curing agent
(b2) is described. [0152] nni ch type curing agent
(b2) As the Mannich type curing agent (b2) for use in
the invention, a Mannich type curing agent forned by
the 20 Manni ch (dehydrati on) condensation reaction of
a phenol such as an unsaturated

substj.tuent - cant ai ni n henol n__al dehyde_and an
aningi%%ﬁboungﬁ %bea%%ggaﬁgpegﬁ%yﬁﬁscuﬁﬁﬁﬁiEﬁp?ygégh'
curing agent with an epoxy resin is kB enployable. ,
S%%i%%g#l OTQQE%ﬂe'ﬂﬂ?ﬁhﬂ%HQﬂWﬁQ§}tlon of The invention,
. Substituent-containing phenol is, for exanple, a
1hheholeshetel & Hatl ddst rodematsraiidr oapiie apirvdasap

is contained in one nolecule and a part of hydrogen
menams; (33 ,1d dantBhimed dgerrmtaomsint i 05 3t e ghénply

group are replaced with unsaturated hydrocarbon

wegirghun,s . p @i elsy af tdhe Sunsat weited hydrredathar 1gr oups
i ncl ude an al kyl ene group of about 1 to 20 carbon

prEd b BAD & PNETY b @ RQURHEONtRISHN G he Al i 8Re content
group. 10 [0154] Exanpl es of the unsaturated

oSUbat id 'J:ﬁ;.m la(iaﬁi)ng Shenq s,d lihlﬁd% C,%'&%%%(El ;:/)F 1 to

I SOpropen pnenol , di [ SOopropenyl pheno ut en
ST T e
particularly preferably 20 to 40% by weight, based on the
solids content of the alicyclic amine-based curing agent
(bl). By the use of the (meth)acrylate monomer in the
above amount in combination withgthe alicyclic amine-based
monomer (bl), the resulting anticorrosive coating
composition has excellent low-temperature curability.

[0140] That is to say, the polymerizable
(meth)acrylate monomer functions as a curing accelerator,
énd its acrylate group and the alicyclic amine-based
curing agent (bl) of the curing agent component (B}
undergo Michael addition reaction in the anticorrosive
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 (bl). The addition reaction itself is a

curing reaction. Because the heat wvalue of this Michael



OH) and di styrenated phenol ((C6H5- C}tC}DZ C6H3- OH) .
O 15 these, cardanol is preferably enployed. [0155]
sphey gardanol is a cashew nugzoil and contains a
conmponent represented by the followng formula in an
amount of, for exanple, about 75 to 80% m CL5H27-Ph
20 mherein Ph is phenyl group, O to 3 carbon-carbon
doubl e bonds are present in the side chain, and a
mean value thereof is about 1.8. The cardanol IS
nne C|al avai,l abl e _fro Card lite or at
= FR T e SHAEH AL Reirger LR 7535781
the trade, nane of, for exanple, "Cardolite NC-700" or
ARG AT 9T 7 NER oS qgﬂﬁﬂﬂltﬁﬂ¥zQQ$§hW&@ ﬁ@k&egﬂﬁﬁﬁtyand
an al dehyde of 1 to 10 carbon atons, preferably lto
the cegdonien m0®®<mm§%fl%mm%y@e§ i(Refulégher
f ormal dehyde, acetal dehyde, paraformal dehyde,
tivat 2l defyeesfofrar f thyl ahtiébpdepssuectoat tehyde,
acetone and propional dehyde. O these, formal dehyde,
5 cansdad tehy def athd hievddrite drs i3y efrgrrakley emplt@yéedowlo
[0157] The am ne compound may be any of aliphatic,-

t@hpsysthfe ARG ANdsheh | Qﬁyékfﬁcﬁnhﬁeeﬁé’ﬁ’@é’&ﬁﬁére
Exanpl es of the al i phati c am ne conpounds i ncl ude :

%l thatl C p yam nﬁqaﬁlr}éylstg%g%f rﬁr%t%em%ﬁgfnggfgg%?’be

Iene l.y.am ne r resented y .t
uz} oeﬁ o%lenga}% erru ogpcp thons ancF% 51ng l% 1n comblnatlon
with the alicyclic amine-based curing agent (bl).

10 f0141] Formula 1

Amine Acrylate monomer
1 H
R~NH, +  H,c=CH ~———» RLN—H,c=cCH
C=0 C=

| : l
o—R’ 0—R’

Epoxy resin
OH

o 5 |
R=—CH~-CH,

/N
+  CHy~CH—R®
. R-N—H,C=CH
c=0

; |
0—R?

[0142] In the above formula, R*, R® and R’ are not
particularly restricted, and they represent main chains

and the 1ike in the above compounds.

15 The first low-temperature curing type anticorrosive

coating composition of the invention comprises the main
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H2N- Rl - NH2 wherein Rl is a dival ent hydrocarbon group
of .1 to 12 main chain carbon atons, which may have
) plural hydrocarbon oup side chains of 1 to
Sggﬁ%gibon atons. 20 Exanple%lof such
al kyl enepol yam nes i ncl ude . net hyl enedi am ne,
et hyl enedi am ne, 1, 2-di am nopr opane,
1, 3-di am nopropane, 1, 4-di am nobut ane,
1, 5-di am nopent ane, 1, 6-di am nohexane,
1, 7-di am nohept ane, 1, 8-di am nooct ane,
AGETY: FARNPGHTOnate &7 PO CHTRiIn 69E68anE°mBRIED]7 (B,
[ 0158] The pol yal kyl enepol yam ne is represented by,
afdreax dplrenaied ¢y SWdgS GndulsairE2Ng LEATRANH) nH
wherein mis an integer of 1 to 10, and n is an
a¢enmgercofwith 2 teukl, nprtdéfcer.ably 2 to 6. Exanpl es of
such pol yal kyl enepol yam nes i ncl ude _
di etfrylamet ri gien€irdicpnoepykemnpki-h8ikr8ecuring type
triethylenetetramne, tripropyl enetetram ne,

attetd At dBARNERAALMY MRmdRLRARIORY ehepentantaen 19
pent aet hyl enehexamnmine, nonaet hyl enedecamn ne and

i I . amine. - 9 0
S A R8RS ammnande g8
A o R N RO Ta LA o

%gtra( m nonet hyl ) net hane, tetrakis(2-
b AsetiiA & hylS et hame S TET8RgYs foto SO parts by
am noet hyl am no) propane, tri ethyl ene- .
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 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 equivalent/epoxy equivalent) should become 0.2 to
2, preferably 0.5 to 0.9, particularly preferably 0.6 to
0.8. |

[0144] Particularly, the 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
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bi s(tri met hyl ene) hexam ne, bi s(3-am noethyl)am ne and
bi shexanet hyl enetriam ne (H2ZN(CH2) nNH (CH2) nNH2,
g#=6)37 20 [0160] Exanpl es ofg4 he alicyclic am nes
i nclude 1, 4-cycl ohexanedi am ne,
4, 4" - nethyleneblscyclohexylan1ne
4, 4" -i sopropylidenebi scycl ohexyl am ne,
nor bor nanedi am ne, bi s(am nonet hyl ) cycl ohexane,
dianinodicyclohexylnethane isophoronedianine and
j.ne (s ﬁo 112 61 f
o RO Pl 18 (e BrdfanPron &%{ﬂ?éé‘%? panP! so

arorra C am n

A A A | ia%zhgk%ggtga%%e b8 e

bonded to benzene rlngs and other aromatic .
sty yrhrRgrege M & g iy @)@&W%spéﬁf?ﬁébéh’oﬁét Fg 100%

am nes i ncl ude b|s(cyanoethyl)d|ethylenetrlan1ne

by -sodlyeanddicariVife, (prRgmeyplty verdedieagione e VKBAL O ) should
p- xyl yl enedi am ne, phenyl enedi am ne,

barapid B0 etedb @ e, vd Durte anp nefk paiehy | Detbane)s by volume,
di am nodi et hyl phenyl net hane, 2, 2-

arl (e adephendquirenane. ratd'c daarheodicphesyhyakbgen
4, 4' -di am nobenzophenone, 4, 4'-di am nodi phenyl ether,

s&ﬁgé sl e, - y 2,
e%%%kﬁ%ﬁxhphenffne hg%gé%%n45hgpggi%Egﬁﬁﬁegyé,ﬁg 3’- 15

H% 454!
O 7%to 0.9.

P awnno |gkeny |§(§ﬁin§%%ph ngp%FEEF and O

bi s( ethyl#} pht?alene 0 %

et SR | ¢ SHETRS FAGRUGROVRERBPRET R pS: B3PhRY Cvpe

( CH3- N(CH2CH2) 2NH) , r phol i ne
high-solids antlcorr081ve 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 (b2Z) is contained.
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20 (HN (CH2CH2) 20) , 1, 4-bis (8-am nopropyl)
pi perazi ne, piperazine-1,4-diazacycl oheptane, 1-(2'-
s apet hY1lP erazine), 1-[2'842" i P
am noet hyl am no) et hyl ] pi per azi ne,
1, 11-di azacycl oei cosane and
1, 15- di azabi cycl ooct acosane. SF-1237 94 [0163] Al so
enpl oyabl e as the am ne conmpounds in the invention are
aromati c am nes (am ne conpounds) described fromthe
43r dr 4 on the, 24t 1,0 0
Iine“gﬁﬂﬁhe Zgghtéélgﬁﬁghaggag E%ﬁggr%§%5%6%299%35ﬁ§be
Pat ent. .Publ i catian Na. 48480/.1974. Nbreoqver,
nIIRA SR LT SIS, SRaTyetn P A At Nar” SPEhEFs
al so enpl oyable. In the present, i nyention, the abogve
Uit FOmRORE e (ded@PSV/RGI R SR LEENBRRAELI on
of two or nore kinds. 10 [0164] O the above am ne
CERRIBIH s( Blprasieredblse adr deasity (08ge pdl Fari adergngid
pol yal kyl enepol yam nes bel onging to the aliphatic
achitievecofpbunaisd timel abereprdecabtEnqrfilm modifier (ab),
et hyl enedi am ne, diethyl enetriam ne,

-and ietdfid rerietethanhre cnt diety aekehylherepertanibed 15

In the Manni ch dehydrati on condensation reaction, the

poInFRitirAEE Spsdd ) taeani-Gentwindin2gd RRsnQl , the
al dehyde and the am ne conmpound have only to be used

in equigal ent 1hmelgs sghg%egbs‘aaglebﬁpebgkuyéueﬁkyngb@§§g

on 1 nol "of the unsaturated substltuent-containing

hi%}g—%%-lii&éqgaﬁfj&ﬁ}@oesﬂée Zgogtc‘l g ' Qox%]oéﬁq@ﬂ%, Offop . éxgl‘ﬂple,
. nol  an e am ne conpoun

the main agent component (A) comprises an epoxy resin (al),
the curing agent (B) comprises a Mannich type curing agent
{(b2), and further, the main agent component (A) and/or the
curing agent component {(B) comprises any one of “at least
cne 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 film
modifier (ab) selected from the group consisting of &

petroleum resin, a xylene resin, a coumarone resin, a

terpene phenol resin and a vinyl chloride-based copolymer”,

namely, any one of the additive (a2) and the coating film

modifier (ab).

[0148] A more specific embodiment of the second

low-temperature curing type high-solids anticorrosive



10

135

20

Is used in an anmount of 0.5 to 2.5 nol, and they have

only to be held for about 3 to 12 hours under heating
SEtlos7 tenperature of about &0 to 180C. SF-1237 95

[0165] O the Mannich type curing agents obtai ned by

subj ecti ng unsaturated substituent-containing phenols,

al dehydes and am ne conpounds to Manni ch condensati on

reacti on as above, 5 preferable are Mannich type

curing agents formed by Mannich condensation reaction
cft itRe RRGVWR 14NSAL Uaked i (Bulshiihuenhr¢eBtabii 8 coating

phencol s, the above al dehydes and the above

i.noal kyl .al i l.ic pol yam ne, nore
ciﬁé%%ﬁ%gﬁé%§é§%§5§%¥§$¥§g%t§é?rng agents fornmed 10
by Q?pnich condensation re cté?n of the unsaturated
substt dént: EgRtd FCHg BREMol'8! FREPAFG8Ry dBsSBAGY at®5+"
|.east ~one am ne cqnpound sel ected fromthe roup
(Fdndinst iAvy e ol erédil&isive OPFs BRAR 6AYEI ARPheselected
nor bor nanedi am ne, ff1 di am nodicycl ohexyl met hane and
fngims (tdye REIch Poreyeltdmex arde, (2215 ) apd rpactiival dilyent
preferabl e are Mannich type curing agents forned by
hawimg @n egoden saougn angadiki2ed ) ok mbdifurdaeprayedesin®
substi tuent-contai ni ng phenols, forml dehyde and at

arlceasit qresanone corpduld fsekeabadrieem(bbe geoupt28 from
consi sting of netaxyl enedi anm ne, isphoronedi ani ne,

tHOIhORARRHIsARAR g dirar pedireyehahexyl aet Ea%glaﬁg resin,

bi s(am nonet hyl ) cycl ohexane. [0166] In the nni ch
a CRAENSAL R i8ach @R Qfenef henol resin and a vinyl
chloride-based copolymer (preferably the group consisting
6f a petroleum resin, a xylene resin and a vinyl chloride-
based copclymer)” 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 {(b2).
| f0149] - In another embodiment. of the low—femperaturé.
curing type high-solids anticorrosive coating composition,
a coating film modifier {(ab) is used instead of the
additive (aZ2).

‘That is to say, another embodiment of the second low-

temperature curing type high-solids anticorrosive coating

composition is a high~solids anticorrosive coating

composition characterized in that:
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exanpl e, diethylenetriam ne (DETA), formal dehyde and
SF- 1237 96 cardanol, the resulting Mannich type
SreuRri3ng agent (Phenol kam negdg i s presuned to have the
follow ng structure. [0167] OH H H2N ,~, ~N ~, ~NH2 +
HCHO + 6C7-H14CaH7 H2O H OH H2N---~N-' N H C71 C3H7
510168] The Mannich type curing agent (b2) for use
in the invention nmay be fornmed by Mannich
(dehydration) condensation reaction of a phenol which

may thav&adn %g%Hgﬁ%%ﬁpéHgﬁE!Rﬁ?n&oméfiéégegﬂd§p6§§iﬁﬁbin

am ne conpoun a Mannich type curing agent can

par.ed i a ce.wt . ptace e '
(=1} Fhtcd e A" R Y, Pt o B9, T8k R
£ obt%ined in_the san%. manner astinlthe ?regarationlof
e “8Fo PESEPY TRSASEH By 5& 2cBPFRGSEBnt Stisf'hg® t hE ene
unsat urated substituent-containing . phenol, excep
THHAr & PRERGEARR CF Sidly RaVETRSBSt BRgfed ¥5Sin and a
subsitutent, an al dehyde and an am ne conpound are
vigydd chlpgliggl-baped sheesmaflii cRrRagrhrbYE hhsagieap ed
susbtituent may be nonohydric or pol yhydric, and may
cdnes 1 simmgned] eapedrojeuynuekear . aExairphesrefisughd a
phenol s SF-1237 97
vinyl chioride-based copolymer), and if necessary, further

comprises a polymerizable (meth)acrylate monomer (a3), and
the curing agent component (B) comprises a Mannich
type curing agent (b2).

[0150] 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 cmitted.

Curing agent component (B)

The curing agent_component (B) for usé in the second
low-temperature curing type high-solids anticorrosive
coating_composition of the invention comprises a Mannich
type curing agent {(b2). The Mannich type curing agent (b2)
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

weight of the curing agent component (B).
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i ncl ude nonohydri c nononucl ear phenols, such as
phenol ;- di hydri ¢ mononucl ear phenols, such as
sg-es@ri nol and hydroqui nongg di hydric pol ynucl ear
phenol s, such as 1,5- di hydroxynapht hal ene,
2, 7-di hydr oxynapht hal ene and 2,6 5
di hydr oxynapht hal ene; al kyl phenol (nunber of carbon
atonms in alkyl group: 1 to 10, preferably | to 5),
hal ogenat ed phenol, al koxyphenol (nunber of carbon
ato icA 1al Koxy : 0 r 05,
bi sgﬁjénf’o] A (g‘, EPEF%Q E%&?oié’%ﬂ%m ?%?%ggh%)ﬂ%%d
.S nal FE _(di 10 hydroxyphenyl ) met hane). [0170
e s it <SPt FE GRS e CoAnepuget st eion
monohydri ¢ phenol s, such as nethyl phenal (o-, ,
RIS TR soRooRa: SPPROASAL. (B ¢ PaFy the
butyl phenol , octyl phenol, nonyl phenol, dodecyl pheno
afgres s darigh AYsidn Gompgpesits (@) ekaplesedicnhe
hal ogenat ed phenol s include nonohydric phenols, such
argst astinyorsosive oloperiy7 $hdOf owhdsmperartompdcicability at
nononucl ear phenols are preferable. 20 Exanpl es of
0 tthe aldélwaderd,ndltude theedarmtalidehypdeteraagt hesestance
used for preparing the aforesaid Mannich type curing
ardyerthaisidty deraiisalisuFaheenhs ebsiiihee fti 168Nk Al NL B0not
phenol. O these, preferable are thé sane al dehydes as

déﬁ@%%%ﬂgﬁiﬁG§PH%m#%%ﬂe%@%npESD%BE”QiBE%hNEBQ£§§gt¥PEms

SF-1237 98 “curing agents using the unsaturate

eviPSe tﬁ%%”fji‘qﬁc%&é&éilmb%%r%h%ﬁ%' £i84GR 23atongRLEehyde

and "ace e
is long.
As other ingredients than the Mannich type curing
agént (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 Manﬁich typé curing agent (b2) 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 phenol, an
aldehyde and an amine compound, or an adduct of this
Mannich type curing agent with an epoxy resin is

employable.
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[0172] Exanples of the am ne compounds include the
-, sanme am ne conpounds as those used for preparing the

SIB-1MgTNi ch type curing agentogisi ng the unsaturated

substi tuent-containing phenol. O these, the aforesaid
alicyclic am ne conpounds and aromati c am ne conpounds
are preferable. Specifically, isophoronedi am ne,

nor bor nanedi am ne, bi s(am nonet hyl ) cycl ohexane, 10

di am nodi cycl hexyl net hane and am noet hyl pi perazi ne as

the r@ldgycl i ' d . L 4 -,
e 1plsycl i eranine, eompoun éugg%leﬁggfrky €550 0

m and p-xylylenediamnes as the ary am nes and

phenyl i.am and _di_am.nodi phenyl pet hane as the
o 8, P& e R ™1 106 BB
am.ne co unds are used singly or. ,in conbipation of
m%%%c}r%g\]r)pg‘%y FIOP e © 0% yhe OBGr Pﬂge‘a@gﬁt gnd a
obt ai ned by subjecting phenols which may have _
PagHt (RHatB st iAteEwt, 1-§-deBydés SahydarpRe ebAPSunds
to Manni ch condensation 20 reaction as above,
thy bl grauw Monenirep leyppe eutingnsgénre tedr hgdrpgarbon
Manni ch condensation reaction of the above phenols
gnehipchh nmay have saturated substituent, the above
al dehydes and "the above pol yam noal kyl benzene or

al | Eyeinpd eRolofamheeuinsSkutddd98 yaRbeapbehegablgs ar e
Manni ch type curing agents forne by Manni ch

irongdensal i0nJ1eaet ikeRupf okhapphenal $ WhhchapBYL Ba¥Rs
saturated substituent, the al dehydes and "at | east
arlf'G PG 1C YR 38LEEIRY HHRMAL RS 19R2UB,GRES! St g

[0154] Examples of the unsafurated substituent-
containing phenols include cardanol, isopropenyl phenol,
diisopropenyl phenol, butenyl phenol, isobutenyl phenol,
cycliohexenyl phenol, monostyrenated phenol (CgHs~CH=CH-CgHy-
OH) and distyrenated phencl ({(CegHs~CH=CH),-C¢H3;-0OH). OFf
these, cardanol is preferably employed.

[G155] The cardancl 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—Clst—;—Ph.
wherein Ph is phenyl group, 0 to 3 carbon-carbon double
bonds are present in the side chain, and a mean value
thereof is about 1.8.

The cardanol is commercially available from Cardolite

Corporation (agent in Japan: Shinsei Shokai K.K.) under
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. 5 xylyl enedi am ne, isphoronedi am ne,
nor bor nanedi am ne, di am nodi cycl ohexyl net hane and
SH 1 Fim nonet hyl ) cycl ohexanedl, and particularly
preferable are Mannich type curing agents fornmed by
Manni ch condensation reaction of phenol, 10
formal dehyde and "at | east one am ne conpound sel ect ed
fromthe group consisting of mxylyl enedi am ne,
i sphor onedi am ne, norbornanedi am ne,

- tid avaedineyel effexybrebhangland cardolite NC-700” or

bi s(am nonet hyl ) cycl ohexane™. 15 [0174] The Mannich

“dMRE 1GW RG-agert- ( MXDA Manni ch  nodi fi ed am ne)
obtai'ned by Manni ch condensation reaction of, for

exa e 1M XY e r
pheﬁ@:]’%i@ preéﬁ%egf?%ﬁ%ve % QQF?E)P gffﬁ/éi&d@% !
t %Lél E@&é%%ﬂ%&op Ergbg§ NH%OV5FEEE£OH g%%ﬁsrz O
"Examples of such aldehydes include formaldéhyde,

acetaldehyde, paraformaldehyde, crotonaldehyde,

furfurylaldehyde, succihaldehyde, acetone and

' propionaldehyde. Of these, formaldehyde, acetaldehyde or

the like is preferably employed.
[0157] The amine compound may be any of aliphatic,
alicyclic, aromatic and hetrocyclic amine compounds.
Examples of the aliphatic amine compounds include

alkylenepolyamine, polyalkylenepolyamine and other

,aliphatic polyamines. More specifically, there can be used

alkylenepolyamine1répresented by the fdllowing‘formula;

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

Examples of such alkylenepolyamines include
methylenediamine, ethylenediamine, 1,Z2-diaminopropane,
1,3~diaminopropane, 1,4-diaminobutane, 1,5-diaminopentane,
1, 6-diaminohexane, 1,7-diaminoheptane, 1,8-diamincoctane,

1,9~diaminononane and 1, 10-diaminodecane.
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NH2 [0176] The Mannich type curing agent is prepared
so as to have NV of usually 50 to 100% and the

SFyilgédsity, as neasured by9an E type visconeter in the

preparation 5 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 invention, an adduct of the
above- nmentioned Mannich type curing agent with an

- epoxyl5ePpi N ishe Ifb By S0 preafiaiblaninsed sasephe shatedcby,

- type curing agent (b2). The adduct is obtained by

fo2l LQuhpUet hendbppi chyiypersurhng: agent to react with
an epoxy. resin in accordance with a wusual nethod.
[01474)_ t epoxy resin, a resin obtained by 15
a||§%%n§i§h%ﬁ?ﬁ enol such as bi sphenol A or bisphnol F

to .react with.epichlorpohydrin,.a resin optaij
wnseali flg 5 “hobBTEROF 8 nf obt al hed By Rl 14 bri e eder of
con%gnsati n rezction SE-1237 101 of phenol or creso
2 &RdPor REPHBRGBEYt 6 FBaft with epichl orohydrin, etc.
are_used singly or as a njixture. Exanples of such .
ManBEeRPi§peCEusial RgeYit skYberq e Cardotds e
NX4918" (avail able from Cardolite 5 Corporation,

~ diPhbybkkeabt hamadduct) propabendt A)aniesai | abl e from

Oht ake- Mei shin Chemical Co., Ltd., MXDA Manni ch

triedhiedeast nehiné M STIBOOSy ] ewet dtatrrei e om M t subi shi

Gas Chem cal Conpany, Inc., MXDA Mannich nodified
te@FhBehyaBfepeh P NBNNt 6hr&YFbHEN AgSPdnt e | abl e

from M tsui
pentaethylenehexamine, nonaethylenedecamine and
trimethylhexamethylenediamine.

[0159] Examples of other aliphatic polyamines
include- such compounds as described in the 24th colurﬁn of
Japanese Patent Publication No. 48480/1974, such as
tétrakaminomethyl)methane, tétrakié(Z—
aminoethylaminomethyl)methane, 1,3-bis(2'-
aminoethylamino)propane, triethylene-
bis(trimethylene)hexamine, bis{3-aminocethyl)amine and '
bishexamethylenetriamine {HoN (CH5) ;NH {CH,) zNH,, n=6).

[0160] Examples of the alicyclic amines include
1,4-cyclohexanediamine, 4,4’ -methylenebiscyclohexylamine,
4,4’ -isopropylidenebiscyclohexylamine, norbofnanediamine,

bis(aminomethyl)cyclohexane, diaminodicyclohexylmethane,

isophoronediamine and menthenediamine (MDA).
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10 Chemcals, Inc.). [0178] In the curing agent
conponent (B), the Mnnich type curing agent (b2) may
SFphé2Blended with pol yam do&di ne or its adduct taking
‘the cost into account. The pol yam doamine is nainly
formed by condensation 15 of a dinmer acid with
pol yam ne and has a first and a second reactive am no
groups in a nolecule. Exanples of such
pol yam doam nes i ncl ude "Ancam de 2050" (avail able
fromoAsl ] Prodpgaspbasl dherhes ad rsomd tice | anaietd v el dujddidegen
equi val ent: 150) and "PA-290(A)" (avail able from
biMtakao39 ki) sBhReReNbeal afPnoa Lk ¢l ) n@sh t WL &vysly ogen
equi valent: 277). [0179] The second | owtenperature
arBH%kEg.%%@?amﬁﬂ%!88ﬁ§8§h3§ GO Hh DG FOMPPSHE L O Pimd Ne
invention “conprises the maln agent conponent (A) and
the curin F- 7,10 t on
mg 8 S Bhp R oAt T ERTRG .S Phes iRl
ith. a usual nmethod. The second | owtenperature curing
poﬁ&ﬁ@lﬁﬁ?rcorrosive coating conposition of the
invention is desirably prepared 5 by proper|y addi ng,
to VRgenaprcAgént cEBRpbRenet (A} RRETRYHF ngiHyRhtinclude
conponent (B) in an anmount of 2 to 200 parts by

- biwdicyhnoephefledabihybenot6bapanes byxweyghpediamine, m-

particularly preferably 10 to 40 parts by weight,
xyhgdededdanif@ [AKDA)bypweyghlenédiawinaj n agent
~conmponent (A) so 10 that the volune solid (nonvolatile

pheaRt eAkaiYivieyOhupa) hysbavhidakheseme 72 to 100% by

vol une, preferably 75 to 85%
diaminodiphenylmethane, diaminodiethylphenylmethane, 2,2-
bis {4-aminophenyl)propane, 4,4’-diaminodiphenyl ether,
4,4’ -diaminobenzophenone, 4,4’fdiaminodiphenyl ether,

4}4’—diaminodiphenylsulfone, 2,2’ -dimethyl-4, 4’ -

diaminodiphenylmethane, 2,4’-diaminobiphenyl, 2,3'-

dimethyl-4, 4’ -diaminobiphenyl, 3,3’-dimethoxy-4,4'-

diaminobiphenyl, bis (aminomethyl)naphthalene and
bis{aminoethyl)naphthalene.

[0l62] Examples of the heterocyclic amines include
N-methylpiperazine {CH3;-N(CH,CH;),;NH), morpholine
(HN (CH,CH2)20), 1,4-bis(8-aminopropyl)piperazine,
piperazine-1, 4-diazacycloheptane, 1-(2'~-
aminocethylpiperazine), 1-[2'-(2"-

aminoethylamino)ethyl]piperazine, 1,ll-diazacycloeicosane

and 1,15-diazabicyclooctacosane.
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by vol une, the PVC (pignment vol unme concentration)

should beconme 20 to 50% by vol une, preferably 30 to
s 0%by volunme, and the reagfion equivalent ratio

(am ne active hydrogen 15 equi val ent/epoxy equival ent)

shoul d becone 0.2 to 2, preferably 0.5 to 0.9,

particularly preferably 0.6 to 0.8. [0180]

Particularly, the second | owtenperature curing type

hi gh-solids rapid-curing anticorrosive coating

co igd4.0n i Si pared by . pE ope

to“p@gétﬁh] $148 e&gaggaeis Qt.% ?E\)Q, a{}lrﬁlﬁe Ebﬂ%&ﬁ%@%n

e nmai n agen nponen e curing agent
conmponent. (B)_in _an amunt. of 2 to 200 part
o N i e e et e 1 @y, BRkp R
articularly preferably 10 to 120 _parts wei, ght
adiniirn i Batt 4 55 weignOTof e kgt o kgent bage 12

conmponent- (A) so that the volune solid (nonvolatile
tospihp Zotlp 3 insirerithe W8 oW Ns Begied 1e@dndapanesge
100% by volune, preferably 75 to 100% by vol une, the

- Pa@ i Rugvisintatdoiruie . d@#Bénti%atdi.on) shoul d becone 20

to 50% by volume, preferably 20 to 40% by vol unme, and

t he Meaaaiien) 3life téguliavd nept: opgtliamifhen pelgethee diamine,

hydr ogen equi val ent/epoxy equival ent) shoul d becone
et 2 41 2144 efgiiahlapi@ 5 to 0.9, particularly

preferably 0.7 to 0.9. [0181] Such a second

| ow{ LGS AL RUNIRG ANRG . Tl @Ro3@l i8S ne compounds

anticorrosive coating conposition of the 10 invention

cdlPS &Nl ety Adhes! o t(:%n%r%r{ar{]%rcgla@ﬁc o o2 g@‘gf kinds.

Zi nc shop primer, 1s particurarl’’y rapidly cure _
tenpfgfgéﬁre O%fn%%ehggggg g%g%eogbmggﬁn sL089e98£a£i£Gare

alkylenepolyamines and polyalkylenepolyamines belonging to-

. the aliphatic amine compounds, and more preferable are

ethylenediamine, diethylenetriamine, triethylenetetramine

and tetraethylehepentamine.

In the Mannich dehydration condensation reaction, the
unsaturated substituent—containing.phenol, the aldehyde |
and the amihe compound have only to be used in equivalent
moles theoretically, but usually, based on 1 mol of the
unsaturated substituenf—contaihing 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 to 2.5 mol, and they have only
to be held for about 3 to 12 hours under heating at a

temperature of about 50 to 180°C.
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and is preferable as an epoxy resin-based

| ow-tenperature curing type high-solids anticorrosive
SEpdid®7. .15 The all -season ty}e hi gh-solids

anticorrosive coating conposition and the

| ow-tenperature curing type high- solids anticorrosive

coating conposition of the invention described

herei nbefore exhibit excellent anticorrosion

performance and resistance to tenperature difference

20 ([dafsisniti oof tksi MéANCenht oypheponemngn@dint Ovesidighed

of adhesion caused by thermal osnotic pressure due to

byl ¥MERIUNG dnkhelnercel sedltheudsedchafalihth§hphenols,
coati'ng of " inner and outer surfaces of |and netal

t c r u ddr & t : Land,
e Sl e e e

ca%.be nnreépreferably used for coating surfaces of
TSPAioUs BadeESV6r ships, fishing materials (e.g.

rope, fishing net, float, buoy), "~ underwater

st r FEEHEEEPEE. §re WaPBrchedPEr CHFAPRagEeBt opent g ofY

steam power or atom c power plant) and poll uted '
Maginjdde coindensiaga opr &eastilea Pif] e APoHEi BusakuFphed

engi neering of bay coast roads, submarine tunnels,

- sybertti t feadi-donited niognahenaidd , cliwnebevel 6182hydhe and

| ow-t enperature curing type high-solids 10
thantdeoe esilvamd aakilky loemresict oen a0 ciybeicnpebyanine s
preferabl e as. a heavy anticorrosive paint_of |ow

t enpRITat Wre rehbng bﬁEeMﬁﬂﬁﬁ@ﬁaEbgeiﬂuEhﬁg agents formed
| ow-tenperature environnment and in the cold district,

kn??ﬁg#ﬁx%ﬁﬁ%@@%ﬁ?gh%?np&%%%E@%hyo%s%ﬂefﬁﬁséhh?é%e&anks
substituent-containing phenols, the aldehydes and at least
one amine compound selected from the group consisting of
xylenediamine, isphoronediamine, norbornanediamine,
diaminodicyclohekylmethane and bis{aminomethyl)cyclohexane,
énd

particularly preferable are Mannich type curing
agents formed by Mannich condensation reaction of the
unsaturated substituent-éontaining phenols, feormaldehyde
and.at least one amine compound selected from the group
consisting of metaxylenediamine, isphoronediamine, .
norbornanediamine, diaminodicyclohexylmethane and
bis (aminomethyl)cyclohexane.

[0166] In the Mannich condensation reaction of, for

example, diethylenetriamine (DETA), formaldehyde and



10

15

15 cargo oil tank), ship's outside plating, decks,
car% hol ds, underwater structures, etc. The above
SEardfdiSdorr osi ve coating compd¥itions of the invention
can be used as anticorrosive various nolded articles,
such as ship's fitting and fishing tackles (e.g., 20
float), by casting the conposition itself into a nold
and curing it through reaction. [0183] It is presuned
that when the anticorrosive coating conposition of
carhianiodvemhieoreisslapphi Mdnndehedypadcurimgdageamt epoxy
group of the epoxy resin contained in the SF-1237 105
{ YR 1 2@ heC OARORERs A Wideigeestid N ReNimy, structure.
wher eby epoxy oxygen (0) becones a hydroxyl group
(- Ofpiegnd carbon that fornms the epoxy group and is
present at the nolecular end reacts with an am no
group (-NH2) in the 5 curing agentgguch as an am ne
curing agent and is bonded to thejam ne curing agent
by a "-ﬁH—" bond. [0184] First method for painting
X erior el Shiny Ip theydirst g for painting the
exterior of a ship according ta invgn&#gykngya\
hi gh-solids 10 anticorrosi ve coat St omzof ~CgH;
the invention is applied as a prinmer onto (i) a
bottom of a ship or (i) a bottomand (ii) a boot
topping of a ship, and then the geppposition is
pfggérably dried. Sypbsequently, onto the priner
treated parts,suchNan anotj n-fxee hydrol yzabl e 15
antifoblin@bﬂgrﬁ?“gsaaégggi ed Y} is applied.
[0185] In the present invention,

H

Czkig;//mx\‘ﬁj\\caHT
[0168}_ The Mannich type curing 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
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 arsaturated.
subsitutent, an aldehyde and an amine compound are used.
(01697 The phenol which may have a saturated
susbtituent may be monohydric or polyhydric, and may be

mononuclear or polynuclear. Examples of such phenols
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possi bl e that the sanme anticorrosive coating
conposition of the invention is applied as a priner
SFeir@7t he whol e of an outsig¥e plating of a ship
including (i) a bottom (ii) 20 a boot topping and
(tii1) an outside board, then the conposition is
preferably dried, and subsequently, the
bel ow described organotin-free hydrol yzabl e
antifouling paint is applied onto the primer coating

infdihtel @bred yarieFmda34udPEathenbabi &M £iidn Ofs thteenol ;
bottom (i) and the boot topping (ii) of the priner

B P o el
under wat er d

h%ﬁ%&@“ﬁ?SﬁFrncug nge OPOSH ﬁ?r ghg??fg %uéﬁWQEtl >"
o1 P RERD P aRRRE b Sgéﬁ;‘?/gﬁéx?%é%ﬁgﬁ%%% SRhes 6-

'enV|ronnent is_unsuitable for %romﬁh of al gae. For the
difysr oByNeEhitpoLenen, atkydeherel ARUBPHANSE | RRrAEN f3lems

hydrol yzabl e anti foul i ng pai nt having excel |l ent
inartiikiyduliregppr dpéet ¥ 0i spneteuskbdy butoadtenbehegomated
~antifouling paint that is inexpensive and econom cally
phatwvant ageeusovhengl, (hubber obil cardernbaseds ahhidbkbing

| paint, vinyl-based antifouling paint, acrylic-based
griapanti keuhiongprairtBrhpdk @ Bydbat i BNsPREASPOBRI 12 OP-di (p

type antlfoullng pai nt can be used, and dependi ng

hfﬁyﬁ%ygpgnithopaH%”'EﬁdeB!?bHEHBTt Wﬁl (5-al so

pOSSI to apply no antifoulling paln
hydroxyphenyl)methane) .
{0170] Specific examples of the alkylphenols

inciude monohydric phenols, such as methylphenol {(o-, m-—,

or p-cresol), ethylphenol, butylphenol, tertiary

. butylphenol, octylphenol, nonylphenol, dodecylphencl and

dinonylphenol.
Specific examples of the halogenated phenols include

monohydric phenols, such as chlorophenol.

[0171] ‘0f these, monchydric mononuclear phenols are

preferable.

Examples of the aldehydes include the same aldehydes
as those used for preparing thé aforesaid Mannich type
curing agent using the unsaturated substituent—gontaining
phenol. Of these, preferable are the same aldehydes as

those preferably used for preparing the Mannich type
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[0187] The outside board (iii) (outside plating 20
above the boot topping (ii)) of a ship having been
SEUlfjcted to the primer treggnment 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 (iii) with a SF-1237 107
urethane-baSed, epoxy-based, acrylic-based or
clily iRRied RANYOkEE inRasedateHPREEsENtQELEe-BABEM i ng
coating (paint), " and it is particularly preferable to
it it h a t -ha ' int). 5 The
O T e T R
the primer treatnment is_.ip the severe environnen
wherl LT suf EEPUBHPS Ghd Bt S&i Lor FATE PR Beugy the

imersion in seawater and exposure to air a

nd
~Sqqﬁnﬁm%&?\ﬂ%ﬂﬂﬂ%@dﬁgaFe§P§F§nB§?dm£PérPF@E?§%ﬁﬂth%nd

sonetines antifouling 10 property, so that the
Mageligih deder ived ner gasoti Hsfnde thryyrepypapred ,
antifouling paint or finish coating for boot topping
sukstapgplangdcdn®e88iAy phenbini sbf coa¢sag flor obotesaid
toppi ng, a urethane-based, epoxy-based, acrylic-based
alarcyelllier iamdined cokpopobyolketi arbasedc( abher compounds are
chl ori de- based) coating (paint) or an organotin-free

prafdraizabl gpapitfeslipg pabplotSned ghatabl y
enpl oyed, and an epoxy-based coating (paint) or an

AR g el Rt e LAnRRRLDL [
df%hﬂ&yaf%§tiﬁgiyER%Eh%%eOEn% %ﬁ&gogghylpiperazine as the
alicyclic amine compounds are preferable; and o-, m- and
p—-xy¥lylenediamines 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;

Cf the Mannich type curing agents obtained 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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t he above manner, it is possible that: (1) the whole
of an outside plating of a ship, i.e., a bottom(i),
SE-1dobt topping (ii) and an @utside board (iii), is
subjected to the priner coating (preferably then
SF-1237 108 dried), and thereafter, the bottom (i) or
both of the bottom (i) and the boot topping (ii) are
coated with an organotin-free hydrol yzabl e
antifouling paint, or (2) each part of the outside

pl atddis gree:e,ra%ﬂéotatr@ma%nﬁlch t?p@oebr&ﬁ@phﬁgnﬁbi fofted
an out si board (iii), or a portlon of each part is .

éMtd?:réle%Ja@rona%atct&%% Rf %%aﬁ h%l”%ﬁlch may

hydr yzabl e antlfou |ng palnt as coatlng

h%%ﬁ éyaéégéd %gﬁgh 2 ﬁrlner gﬁ%hSQ%ﬁb% NS %pgiﬁgt

or coate nlsh
coatln for outsjde board outS| e board (iii)

O} b GRTER b S DG b pitHy CBoBE CEBpGPAG LPEEPS. OF
Further t he parts having been subjected to the priner
qq@%%rylwwr@éim workogrpanediamine,

above nmenti oned given finish coating operation in
digmeeroctirayin liche xgrlimed heGiepand. [ 0189] Particularly, the
hi gh-solids rapid-curing anticorrosive coating
b icofgroisidnedth vdf) dyled dhasenia”gn aingl  desi rably used by
forcedly feeding the nmain agent conponent (A) and the

CUr i3 tageNth ragnpeReRlrabBe bhat Marai28 e9pBORERLgf OF

constituting the paint conp03|t|on to a “static m xer

Al 12 MorkBed, P B0 LA, ol Benhenol
formaldehyde and “at least one amine compound selected
from the group consisting of m-xylylenediamine,
isphoronediamine, norbornanediamine,
diaminodicyclohexylmethane and
bis(éminomethyl}cyclohexane”.

[0174] The Mannich type curing agent (MXDA Mannich
modified amine) ébtained by Mannich condensation reaction
cf, for example, m-xylylenediamine {(MXDA), formaldehyde

and phencl is presumed to have the.following structure.

[0175]
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anticorrosive coating conposition to a spray gun,

SF- 1237 109 preferably a 2-cylinder airless spray
scoat®Er, and coating a basqggurface with the
conposition. | [0190] The organotin-free hydrol yzabl e
antifouling paint, the finish coating for outside
board and the finish 5 coating for boot topping,
whi ch are used in the above painting nethod, are
descri bed bel ow. Organotin-free hydrol yzabl e
antifouling paint The orgaggtin-free hydr ol yzabl e
antifogling paint is, foryexanple, a paint containing

a _ttipmkyl silyl ester J10 copolymer or (ii) a
¥ - based resin in whi afny organic acid is bonded
@ | east Bn&CEQe *cha d through an
neer nol ecul ar bond ow ng a netal ion (netal salt

bgnd). In case of, for exanple, a divalent netal M
Chie_netal salt bond between the netal M and the
orgah'ﬁ2c acid is 15 represented by -COOMOCO (Mis a
divalent metal such as zn, Ky orfzu,
-0CO- are each"d site ge ed yonmTa
of the organic—acid). $ilyl ester
copolynmer (i) and the™~ig¥yl-based re i), which

are preferably used in 20 the invention, are

described below in norecgetail. Trialkylsilyl ester

copol ymer (i) The trial ky[$¥Hxyl ester copol ymer (i)
contains constituent units derived from a: :

tri d&yfef]' Lyl Tgx%lt a0l A t?@'{eygﬁ?'ég%%g@s%“ﬁ%‘éﬁgred so

car boxyl1'c aci n -anount s

boxyl group

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 invention, an_adduct of the above-
mentioned Mannich type curing agent with an epoxy resin is
also preferably used as the Mannich type curing agent (b2).
The adduct is obtained by allowing the Mannich type curing
agent to 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 epichlorohydrin, a resin obtained by allowing a

novolak resin obtained by addition condensation reaction
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usually 10 to 65% by weight, preferably 20 to 65% by
wei ght, and has a nunber-average nol ecul ar wei ght (M,
siepstied by GPC, in terns q@lpolystyrene, t he sane

shall apply hereinafter) 1000 to 50000. 5 [0192]
The trialkylsilyl ester is represented by, for
exanple, the followng formula [I]. [0193] Rt H2C=C
Co ORZSI-R4A R3[I] [0194] In the formula [1], Rl
is a hydrogen atomor 111 10 an aIkyI group such as

ofiAaL B Fadil At ARt hie el Rl

rqgf ¥$%n¥ and R2, R3 and R4 may be the sane as
PFR r FhON@TEN IS SIBeDIHs 35t 2 Réxture.

trialkylsilyl esters include: 15 trialkylsilyl esters
wheretHneEs B HRERAaANE abhd YemEUds ngn@ 9gnschep?2)
such as trinmethylsilyl (meth)acrylate, triethylsilyl

iffedead atCant b lei ta NN &0E oplhd s i hdb 1l g rfetdn) dangcdtiéeand
tributylsilyl (meth)acrylate; and trialkylsilyl esters
Covhes ea thi on pariierasl ainind RHud3 , 20 4RA)ar gavailable
different from one another, such as SF-1237 111
£ ebrred A 0 opyd §idry IcHemidRa/yl atigd., MXDA Mannich
modified amine), “M-37TB60” {available from Mitsubishi Gas
Chemical Company, Inc., MXDA Mannich modified amine) and
“IPDA Mannich Curing Agent” {available from Mitsui
Chemicals, Inc.).

[0178] In the curing agent component (B), the
Mannich type curing agent {(b2) may be blended with
polyamidoamine or its adduct taking the cost into account.

The polyamidoamine 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 polyahidoamines include “Ancamide 20507 (available
from Air Products and Chemicals, Inc., active hydrogen
egquivalent: 150) and “PA-290(A)” (available from Ohtake-
Meiéhin Chemical Co., Ltd., active hydrogen equivalent:
277) .

[0179] The second low-temperature curing type

anticorrosive coating composition of the invention

comprises the main agent component (A) and the curing
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nmononet hyl di propyl silyl (nmeth)acrylate and

nmet hyl et hyl propyl silyl (nmeth)acrylate. [0195] In the
sHresent invention, the abovg,5 trialkylsilyl esters

may be used S|ngly or in con%|nation of two or nore

kinds. O the trialkylsilyl esters, preferable are

t hose wherein at | east one al kyl group of R2, R3 and

R4 has 3 or nore carbon atonms, and nore preferable

are those wherein each of the three al kyl groups has 4

nore carhb atons. Al so preferahle are those
aoiinst SlEeRs™Y SR AR 67 of S R BbR - Brony B3 fad
and R4 iis abqut 5 to  21. O such trialkylsilyl
Ty IS AN an@ﬁefﬂﬁ)tglc Ay hgteli @eﬁﬁgfl
preferably enpl oyed, taking into account ease of
syntiiEsiS§Conc; Aica-eprepIratusst eBrinadtyBef Al b CoF AP HGve
property, storage stability and self- polishing
comtaper topmgfo sant iamt ioffodhiend nyaintiti ononposiet i pablpbpagpaded
using the trialkylsilyl ester. [0196] As a nononer
by( gorprasyr adeldpel,y rer ithed maihh agkhe tbhabkyhsi (),
ester, an arbitrary polymerizable 20 unsaturated

CLRARRP Wb 5@&@%&" B)URSALY akBUnFOBENBI o D60 parts
enpl oyabl e, exanpl e of such polynerizabl e

byuﬂﬁﬁkﬂﬁ?t%ge&%ﬁ%%ﬂgﬂé %?cg@d a&qgtg?aggx?hg aci d al kyl

esters, 'such as ne nmet hyacryl

( hyI ex neth Iate
P ORaIY SreEs7oIs 10 K APaBroFa, BYaatont, based on
t hoxye t h) cr Iate styrenes such
103’9 W&ﬁé B SRR P Y E ol a eGP PBSherS. (Abuef
vinyl acetate and vinyl propionate. O these,
hat 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
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
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 weight of the main

agent component (A) 50 that the volume solid {nonvolatile
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met hyl (meth)acrylate (MVA) is preferably enpl oyed.
The 5 MMA is preferably contained in an anount of
srugeal7l y not | ess than 30%py wei ght, preferably not
| ess than 50% by weight, in all the conononers
(ethylenically unsaturated nononers). [0197] The
constituent units derived fromthe 10 polynerizable
unsat urated conpound such as the (nmeth)acrylic acid
al kyl ester and the constituent units derived from

-c Q% trialk '%‘h%ke?sgﬁ5u§56b98§ﬂ§d7?Sﬁé'idoﬁlb%réﬁ$ﬁﬁﬁ,
|n

eavage of an et ylene I'Thkage

¢ cop yner
one d as raw n 15 In such, a
oY Ro BopdDgmel  vBBREE: (BhR: bl (7o ® R e
trialk IS|IyI er constituent °ts derived from
coirentsrtigrs Shotng RBoeBct Plakkybor ’9} L WS of
pol ymeri zabl e unsat urat ed carboxyllc acids are
Pregrraled 28s teedOni b¥dvodbBee, aaAdthhered¢hi Camount of
the trialkylsilyl ester 20 constituent units is
eqdyiad&blty riaft ibhd amange act ivsuaktyodén ¢qubBsld eyt /epoxy
wei ght, preferably 20 to 65% by wei ght, nore

equietaeall)y sBoutla be¥ohy webgbb. 2VWenetdeabryad kylise |yl 9,
ester constituent units are contained in the above

padfrR el a il § E@f@@ﬁ@h ”@fﬁ ag gnbifouling coating film
exhi biting SF-1237 1 excel | ent Iong term

ant'b?@P hng p§ﬁEHrQHQQSOﬁ§ b .éﬁﬁk #} Jfang type

antifou |ng palnt conposi tion. 8] The copol yne

hl%ngISro?L?.alg %o%%%%t%ea‘é%g%'gg !:TBI'nGC“% {odeLghty LM,
asure erns O 5 yréne, the sane

. shal | |y hereinafter

1n%e%tlonpg g e%cglggnge %heSlOnogg an inorganic or

organic 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-solids anticorrosive paint.

- The all-season 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

{definition: resistance to phenomenon of lowering of

‘adhesion caused by thermal osmotic pressure due to

temperature difference}, can be used for finish coating of
inner and outer surfaces of land metal tanks, concrete

underground drainage tanks, and land,runderground or



50, 000, preferably 2,000 to 20,000, nore preferably
2,500 to 15,000, particularly preferably 3,000 to
0, a [ weight-average | ecul ar wei ght (M,
SFﬁéggﬁred by GPC, in ternslg¥'polystyrene, t he sane
shal | apply hereinafter) of 10 usually 1,000 to
150, 000, preferably 2,000 to 60,000, nore preferably
3,000 to 30,000, a nolecular weight distribution
(MvW M) of usually 1.0 to 4.0, preferably 1.0 to 3.0,
articularly.preferablly 1.0 to 2.5, a glass
SuPPakdPFi BroFanBerat GRe F10) P51 ERaPT 5 1Em oY diRed 1507
preferably 25 to 80C, nore preferably, 30 to, 70C,
COREANEIC GREFPY B efevabigussbescgoet shiPs visRlbsi9y
(25C), in for exanple a 50% xyl ene_sol ution, of
maﬁi@@alall? 36 -0 - 100Pec P51 spi-afienabl yL 403t o BeDY LPs.
[0199] The filmform ng copolyner is prepared by, 20
underwexanplse ruatheesndeagt ri akkgksfegt estadraswede as
tributylsilyl nmethacrylate to react with polynerizabl e
5 opensalguicdt et ecapowads of CarBROTEHS)e 0Pl ant) Ngndiopol Bsised
t han 50% by wei ght (e.g., 80% by wei ght) of nethyl
sl%%b@a@&EE%%%on'@r@QeHEQQB'%liﬁEVﬁﬂtvéyﬁbugsméfiﬁée
usaal |y SF 12377114 in an inert atnosphere such as a
en EB%%'P %'f‘ %%%e%ohﬁtt andgregﬁﬂﬁgrgﬁea@uﬁﬁglgf port
erOX| merizatiron® rnitiator such as
fa % azob|S|so ut g rile,and if necessary a
EélﬁﬁéF|ZaFﬁgﬁ Feéﬁ af8P 2GR as n 5 octyl ner capt an,
for about 2to hours at a tenperature of abq#tﬂ%f
to 196€2! throEBﬁ %aw.%%mpﬁsﬁ%?.%%ﬂ% OfPe tThid

10 anticorrosive 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 is particularly
preferably used for ship‘s tanks {(e.g., ballast tank,

15 cargo 0il tank), ship’s cutside plating, decks, cargo
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.,

20 float), by casting the coﬁposition itself into a mold and
curing it through reaction.

[0283] 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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[0200] In the filmform ng copol yner obtained as
above, each constituent unit is contained in an anount
S%Qlfgfresponding to the a t of each nononmer used.
i nyT - based resin (ii) The vinyl-based resin (ii) that
Is preferably contained in the organotin-free
hydrol yzable antifouling paint in the invention is a
vi nyl -based resin in which an 15 organic acid is
bonded to at |east one side chain end through an
i nternol ecul ar bond owing to a netal ion (netal _salt
NgHHmF IS o TP BWERIHD| @Y s AT AN VL Ba S8GLESI nYhEFFPY
i ncl ude those described in Japanese Patent Lai d-Qpen
CREXPURKYESR | B NCcaES36Y 1088 0xydparesy Ralént and
Publ i cation No. 108927/1995, Japanese Pat ent
cédubdn cata onf dNous 6845 & k895 carhp) apahdse pRPatsentc at the
Publ i cati on No. 64985/ 1995. As described in, for
mEeXedpler Japanese: Pajieit draizgr ridpeyy Jaybl (i-6@k ) 0 Nehe
73536/ 1996, the vinyl-based resin SF-1237 115 (ii)

cePihdes Paepahath s CRPUNVTR! I&ING A dg@Rihhaer Ylsl ®onded
ester (a), -in which an al cohol residue of an ester is

0, LCOEDR i . & v e o, oo

ng a Side"chain on the Zrid to the 4th
;?gﬁg%g tgnL ifr n%é e i cha;gtggd or,a c cIoIégQ
unsat urated_organi ¢ acid. nononer. (b) and a neutra
pol yrieriigad & Th &g dPT BEHSTERY dPer 8X8§REREsPze2a
base resin, and then allowing an acid group (e.qg.,
shigp@gcosiyly tof thee wentdesin the high-solids

anticorrosive coating compesition 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
composition is preferably dried. Subsequently, 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 onto the whole 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 organotin-free hydrolyzable antifouling

paint is applied onto the primer coating film formed on
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10 react with a netal conmpound, such as netal oxide,
hydroxi de,- chloride or sulfide, and a nonobasic
Pgani ¢ acid (e.g., acetiq gcid, napht heni ¢ aci d)
that is an organic acid, 9 the same time or all ow ng
the base resin to react wwth a netal salt of a
nonobasi ¢ organic acid. 15 [0202] Exanples of the
(meth)acrylic esters (a) include t-butyl
(neth)acrylate and cycl ohexyl (neth)acrylate. .
es of. . the | yperi zabl e or acid NoMer s
£ PARTERd ) ( et PPSCPGFFETadt. SAal e BePH BRdPLR
styrenesul fonic acid. Exanples of the neutral 20
fg&hﬁﬂQF1?§§Iér@ﬁ§§§uPHFéédﬁDﬁéﬁ§#§9(c) i ncl ude
ethyl ene, nethyl (neth)acrylate and et hyl
(metif)l&éry| at BheERaapl esttof peraientof comstshin’es thnttom
above netal conpounds include dival ent or higher
(inetid socatehl as Che ZndelMizt€a, deepeAl, pliecanfl Baship
SF-1237 116 Finish coating for outside board Exanpl es
arff ilshe lfoRits [ reeatrirdgs ihef dentel d¢ Boandgntnckydendt | the
(al kyd-based) finish coatings, phthalic acid

ed#%%dhﬂ@%%%@ %o&bﬁ%l%ﬁétb%@sreﬁﬁkg%b@gtﬁ§ld as an
pol yol efi n-based 5 (rubber chloride-based) finish

%&%5 Rt %nggdb% egrggbase C%%E'Eg g?grthg based

i'ni Sh coating finis

eth b d fi Ik d-b d
i aﬁ%ﬁﬁgigaﬁfﬁggsuﬁ%ﬁgﬁ BT BEbHe® bhcadorrn en
coati ngs_ and fluorore5|n based finish 10 coati ngs.

[028SF Abet hdaki APEROBORPFROPor THAEEFAES hoAR dOFERRPt 1N~

free hydrolyzable antifouling paint having excellent
antifouling property is not used, but a conventional
antifouling paint that is inexpensive and economically
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.

[0187] The outside board (iii) (outside plating
above 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 (iii) with a
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in the invention, a urethane-based, epoxy-based,
acrylic- based or chlorinated pol yol efin-based (rubber
srchlari de- based) coating |§0 referabl e, taking

weat hering resistance, 15 adhesion property and
econom cal advantage into account. Exanples of such
finish coatings for outside board include "Unimrine
(trade nane, avail able from Chugoku Marine Paints,

Ltd., isocyanate crossliking t wo- pack urethane
ur %3 n- based fInISh coati "E |con Mar i ne. 20 FInISh"
& Ao PESH “vaFPREYFB2SE ot ACTYT 40P ASREsOT TR ed

from Chugoku Marine Paints, Ltd., nodified

PO&&P}&%@@oQﬁﬁﬁé $FBEBRFKFR&CFIBephRRE@hoXgR T BT nlRRsEd -

finish coating), "Ravax Finish" (trade nane, available
anfr gip @ﬁu@@mlmﬁanéypamﬁsraue tochbat | hatetth a

pol yol efin SF-1237 117 based finish coating), and
ureAtener®@sednicehtifyr dgeinape, avail abl e from Chugoku

Marine Paints, Ltd., acrylic resin- based finish

Coaﬁ‘hﬁgbooﬁzozeﬁﬂ)lﬁgm sh) ceat angh{OrnHepiq Lo Ndudj At ed

the finish coating for boot t oppi ng, various coatings

to”%ﬁb'9&§ﬁe§bQY8a€§ehBelg' hsbhgogébggé 0% r S SidGhere
board can be enployed, and further, the organotin-

1o b ohye abliey a0 LUOULLIOLRE, phe L5381 8 jrmeriop 4o
Qut | aced ,and dr

Seswéﬁﬁaf‘ipﬁo BeebiRg b8 B pcel Rl S Nt Shenine

exposure to air are repeated by floating and S|nk|ng

_ reSFSEa§ﬁ?p,Wﬁé?érr?%é?§?9ﬁ%eanﬂe%?%%F%$@Pr%%?%ﬁ

anticorrosion EI‘ ogerty and
property, so tha e below-described organotin-free

hydrolyzable antifouling paint or finish coating for boot
topping 1s applied.

[0188] As the finish coating for boot topping, a
urethane-based, epoxy-based, acrylic-based or chlorinated
polyclefin-based (rubber chloride-based) coéting (paint)
or an organotin-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 abové manner, it is possible that:

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

(1ii), is subjected to the primer coating (preferably then
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sonmetinmes antifouling property are required.
Therefore, of 15 the aforesaid coatings, the
spUetfane- based, epoxy-basedggacrylic-based or
chl ori nat ed polyolefln baseg (rubber chl ori de-based)
coating or the organotin-free hydrol yzable
antifouling paint is preferably enployed. [0205]
Exanpl es of such finish coatings for boot 20 topping
i nclude "Uni marine" (trade nane, available from
oku r|ne Pai.nts, .Ltd,, sgcyanate sl ikj
q%%% paék ure %§¥§%Fé3|%'bggg OPI %h Eoéplﬁ ?f the
y co Nhrl Fi.ni sh" and "Epi,con Mari ne HB"
bt i U (e ePEMPEn gk uaRar PRECRE] Hﬁgh an
Ltd., nodified SF-1237 118 pol yam doam ne crossliking
ORI AR TERS N S v Asdded anttiifiosh iegabrAg), ©Ravax
Finish" (trade nane, available from Chugoku Mari ne
Paidﬁé,aaqh,paahl@ﬁimaEe@up@ﬁweleﬂahinbasédefinashottom
coating), and "Acri 700 Finish" (trade nane, 5
(iavaid ddcer foroppiGhugdky Mar iame cBaisite, bbkdd, (adhylier a
resin- based finish coating). [0206] In each of the

paoh GrRtd NS Rl Nsskoheked wsen B bBleeEfVﬁﬂﬂl @fen an
conponent s usually added to coatlngs for ship's

r‘?%‘éta £, e M MG 58S AR ‘f%‘lﬁﬂ gé%t 19 4 finish

sticizer, hydrolysis controlling p|gnen

BN bmgﬁs'(w Rl b £k g@dbgw?em gdﬁ Ly oo™

al ne t he present 1 nven a Ccoa

th b t h t
oL e FE ARG BB GRRRRER R
of a ship by a usual neth

coating for cutside board (outSLde board (iii)} or a

f|In1(cur

finish coating for boot topping (boot topping (ii)).
Further, the parts having been subjected to the primer
cecating and drying may be coated with the above-mentioned
given finish coating operation in order from the dried
part.

[0189] Particularly, the high-solids rapid-curing
anticorrosive coating chpositidn of the invention is
desirably used by forcedly feeding the main agént
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 tﬁem,
then guiding the resulting high-solids rapid-curing

anticorrosive coating composition to a spray gun,
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such as airless spraying, air spraying, brushing or
roller coating. Prior to the priner coating, the

soutxside plating surface naypgbe cl eaned to renove
deposits thereon, such as rust, grease, noisture,
dust, slinme and salt, when needed. 20 Further, the
above coatings may be used after they are diluted to
proper concentrations with thinner or the |ike.
[0207] The coating wei ght of each of the above

P20l g8 (aoasza)in\e%@ %%ﬂ%@%ngb&g upencLhe g%aeeceét%g
ship, SF-1237 119 the type and conbination of a

oat i e appli.ed therean, etc., and is not

a gbeafageér m%nge%cjioendqllgc%r it%ena e p)?s H&R&ver , the
anticarrasive _coating c ositio imey) of th .

i nv 0119 i's ?a"%ﬁl Pé&%ﬁgggt“ %@eﬁhBVéggiy%ﬁéieSaBﬁ%g‘?‘a]elng
plating of a ship in an anount of, for exanple, 100 to
PG g/te dridiiish £aafiiclendsy ortgiest boerdoandothe fapysh
its dry filmthickness is in the range of about 30 to

OO nem £ ath o asrtg dreptd imof,r edh liopd egley nalelde Lantthioabbrg
paint is 10 applied onto a coating film surface of
paie iarg incothraeki \are [deceatibegl Getpesi tion (prinmer) on
the bottom (i) and the boot topping (ii) of the ship's
out si derRIrRItiRG firkealhya@YRbblk, aheh re¥anBLepa2lf to
800 g/m 2 and 1n a thicknéess of about 50 To 500 pm
and giteS St iMINCKRESE 15 7aB 115 ahRe rha9Rg0ba 8RO UL s,
30 to 300 pm and the urethane coating is applied onto
' fil syrf f .the anti.corrosi [
R T e 2 T R

cgggiﬁﬁgéjé%'%%ﬁﬁl%?v%&%ﬁk%%sed 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).
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-0CO- (M is a divalent metal, such as
Zn, Mg or Cu, and -COQ0- and -0C0O-~ are each a site derived
from a carboxyl group of the organic acid).

[0191] The trialkylsilyl ester copolymer (i) and
the vinyl-based resin (ii}, whiéh are preferably used in
the invention, are described below in more detail.

Trialkylsilyl ester copolymer (1)

The trialkylsilyl ester copolymer (i) contains
constituent units derived from a trialkylsilyl ester of a

polymerizable unsaturated carboxylic acid in amounts of
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in an anount of, for exanple, 50 to 300 g/n2 and in a
20 thickness of about 40 to 300 pm and its dry film
sp4liaKness is in the range qfijgabout 30 to 150 m
[0208] In the airless spraying, the coating conditions
are set to, for exanple, a primary (air) pressure of
about 4 to 8 kgf/cnR, a secondary (paint) SF-1237 120
pressure of about 100 to 180 kgf/cnR and a gun
traveling rate of about 50 to 120 cnisec. These
If arge .shy | ar t [ e,80aL 1 Al
B A R T e AT A

operation of a cargo € t
g SO heg? BRSO o R
SO T e R B s B BB b e

determ ned according to the paint concentration, the

aprpd vd ésired dafiicgkneds 1080c to §80PAat the coating nmay be
carried out once or plural tinmes. Exanples of ships on
whi di91PBé abolbecoatehgylpaint)ester appl Tepreguhiran ey,
so as to give the above thickness (painted ships)

fdmelxace 1ret ahesfiodd owsugh fasmtianker] .cargo 15 boat,
passenger boat, fishing boat, barge and floating

- dockp1p@210] In the present invention, if the
anticorrosive coating conmposition having excel |l ent
capability of being coated with various finish
coatings is 20 used as a primer for other areas than

H,thec out si de plating,

C=0
i
Rg-.?i—R“
3
R | [1]
[0194] In the formula [I], R! is a hydrogen atom or

an alkyl group such as methyl, R?’, R’ and R* are each an
alkyl group of about 1 to 18 carbon atoms, such as methyl,
ethyl, propyl or butyl, and R?, R® and R® may be the same
as or different from one another.
Examples of the trialkylsilyl esters include:
trialkylsilyl esters wherein R?, R® and R‘ are the
same as oné 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 R?% R%

and R* are different from one ancther, such as
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such as exposed area (deck), superstructure (housing),
hol d and bal |l ast tank, an effect of drastically

sF-edigci ng the kinds of theigeatings (paints) used for
the whole ship is exerted. SF-1237 121 (p~ In the
present invention, by coating, in addition to the
outside plating, the exposed area (deck), the
superstructure (housing), the hold and the ball ast
tank r' with the sane prinmer for undercoating

dﬁﬁyyﬂy¥?gég¥% 1?10Q%%%%9aeeggg%bt'0n of the invention)

as abo coatlng emwi th the sane priner
fiish goatin t| LI OSi coati,ng conposition
moéﬁq quun/ pgﬁfgl?% m@%ﬁé@? ggaFﬁea Hvention can be
xpe [0211] . Second nethod for painting
m%gﬁi;% 4 %ﬂ% qf@ IWeF%éa§§¥éﬁBenethod for painting
t he exterror of a ship according to the invention,
t he (9498 lant i é8r Ebsi pEeseBht LRYERBIPOSI Erombaveappl i ed
as a prinmer onto the whole of an outside plating area
L)l kofl sd 19hi pscemst meyt be¢ oked(Biinglpovtomm ¢omPpimation
boot topping and (iii) an outside 15 board and the

ofwhoice cof mareeXposied apeatid)tofabkgidplypresents,on the
upper side of a deck and constituted of (iv) a deck

prafférEY)l ed asepenskkUshidreinaad thartpratenahly ggbugdof R?,

[0212] Subsequently, the follow ng organotin-free

r*hyg50RY zahd e gt 'rrfd)ﬂél 'dﬂrtﬁfg‘{ e d a%ﬂld' G ;J‘J}e%QQﬁble

primer coating filmfor on t botton1 or the
ar%ok%%@%(h%ereln each of the three alkyl groups has 4 or
more 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.

i0196] As a monomer (comonomer) copolymerized with

the trialkylsilyl ester, an arbitrary polymerizable
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
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and t he boot topplng (||) further a finish coating
for outside board is applied onto the outside board

SFELRiB)7, and a finish coatingfor deck is applied onto
the deck (iv). SF-1237 122 Onto the priner coating
filmformed on the superstructure (v), a finish
coating for superstructure nay be applied. [0213] In
the present invention, a finish coating 5 for boot
t oppi ng can be applied onto the priner coating fiIm

m%%ﬁ@%@r?@a&@eageoﬁeEﬁgngQh i'}me@ﬁﬁ% ?f

bott om portion of the

supfe g s PELPRhE AR tﬁﬁﬁﬁfgﬁ?nesOa?ﬁa?9$% agfer®

Iocated af

] dit | at I m |
s EEORTE FSﬁggagbég PuoRrLner S boiaam it Thedt,

environment is unsuitable for growmh of al gae. £0214]
meghy 1t HBethapchyLasm pUMRI ohs PRREerably ¢melove ke
organotin-free hydrol yzabl e antifouling paint having
MM&5 1expekelfenabant chobkingdpiopant smegnnoet usseh !l hutnet
conventional antifouling paint that is inexpensive and
lessonbancabkybgdwvahtthgeopnsefergblyrubbeleehl widrdes Pased
antifouling paint, vinyl-based antifouling paint,

wedghyl i €n bBasedhantbhodbhBgsPabPhyl&hidahydra@tsMurated
deconposition type 20 antifouling paint can be used,

mofiBRe@gpendi ng upon the ship running environment, it
is also possible to apply no antifouling paint. The

OUt%b9§7PoardTﬂguégﬂ§%i{ﬁég{rﬁhl é“ﬁ%éf¥%&“¥¥om the

polymerizable unsaturated compound such as the
{meth)acrylic acid alkyl ester and the constituent units
derived from the tfialkylsilyl ester are bonded usually at
random in the copolymer by cleavage of an ethylene linkage
of each monomer used as a raw material.

In such a film-forming copolymer, constituent units
(trialkylsilyl ester constituent units) derived from one
or more of the above trialkylsilyl esters of polymerizable
unsaturated carboxylic acids are contained as described
above, and the total amounﬁ of the trialkylsilyl ester
constituent units is desirably in the range of usually 10
to ©5% 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 antifouliﬁg coating film exhibiting
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toppi ng) of a ship and the exposed area (B) that is
SF- 1237 123 present on the upper side of a deck and

sreqQnstzituted of a deck (iv)iand a superstructure (v),
whi ch have been subjected to the priner treatnent,
are exposed to intense rays of the sun or strong w nd
or waves and requires 5 weathering resistance. In the
present invention, therefore, it is preferable to
coat themw th a urethane-based, epoxy-based,

ex%%rl)ileing' has dég&mcQhe&%?&@ﬂgp?u%%aﬂcea§§dob££m£@r
I de- ba ) , and 1t iIs

chl or e coating (pal nt

e-RA LheuLacl v preher 8Ol Bt aopgat Lem W th 2

ur ethane-base oa airnt). [0215] The boot

t oppi f a i p_having been ,subjected to the priner
trodpngal i o BRerratiiyled GPs LhoPtEehe vhapee AV age
suffers dry and wet alternating _actions of inmmersion
molgcydakatier ghnd (MrpodigreursdaPy SRH. 15 Fegueres
weat hering resi stance, water resistance and soneti nes
podnsitiyegnieng theopemey shed 1t haplvhbebelivattedescpfbedl00 to
organotin-free hydrol yzabl e antifouling paint or
50f,i0Mi0s h peedeiraty 1foL , 866t tbo@pi, 0§ 0i, smappl pedfeAsbliheZ, 500
finish coating for boot topping, a urethane- 20 based,

tcen®XYogs edrtaeiy kire ybasedeetbekl grbnated 12,000, a
pol yol ef i n- based (rugber chl ori de- based) coati ng

weliR@i-Nh)k e rAlye2Ro@beanatll Refibge WMQEQH¥§§QE@daB§i@P©!iDﬂ
paint is preferably enployed, and an epoxy- based

o8B O SHERN  SFPROFLadn D OLESIObLESHESEer) ot
usually 1,000 to 150,000, preferably 2,000 to 60,000, more
preferably 3,000 to 30,000, a molecular weight

distribution (Mw/Mn) of usutually 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°Cy,
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 organic solvent such as xylene usually
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particularly preferably enployed. [0216) In the
painting of the exterior of a ship in the above
spmiyer, it is possible thatyj45 (1) the whole of the
exterior of a ship, i.e., the whole of an outside
plating area (A) and an exposed area (B) on the upper
side of a deck, is subjected to the prinmer coating
(preferably then dried), and thereafter, a bottom (i)
or both of a bottom (i) and a boot topping (ii) 10 are
: A rganotin-free _hydrol yzabl e.antifouljin
o el A e SO S g B e O B¢ PhgP e et "Ene
A, i.e. a bottom (i), .a boot topping (ii).or an
eRfR G 379 91 P%QPX&%&OWP& P&ﬁh@%sﬁyzis o0 s
. coated with a priner 15 and then an organotin-free
LTI Rz S @R 14U miargopsilsebusy reniitaidg andt iAg
(bottom (i), or both of bottom (i) and boot topping
nggg99arpr EeatEEnizZEh lenprieged adied tshheh as firni sh
coating for outside board (outside board (iii)) or a
odtynlirsdr coqetamg fear abeatt Ropp NG (boacts tappi agmbperdture
20 Further, the parts having been subjected to the
oPrdyiit 500atd n@eodng dnrichghmydieaiubioesheditatibe or
above-nentioned given finish coating operation in
tH derydromthe dried part. SF-1237 125 [0217] The
organotin-free hydrolyzable antifouling paint, the
fini ating_f out sj.d i nish,
coa#ﬁ%g% or b%8t9ﬁ8pg?§%,%agﬁ§ﬁ9a§§88%2§e¥n8¢§e %%%v%?

ai nting,method,, are descri bed bel ow. ,
above, eath constituent unit ?s contalned in an amount

corresponding to the amount of each monomer used.

Vinyl-based resin (ii)

The vinyl-based resin (ii) that is preferably
contained in the organotin-free hydrolyzable antifouling
paint in the invention ié a vinyl-based 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).

[0201] Examples of the vinyl-based resins {ii)

include those described in Japanese Patent Laid-Open

Publication No. 73536/1996, Japanese Patent Publication No.

108927/1995, Japanese 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



5 Organotin-free hydrolyzable antifouling paint The
organotin-free hydrolyzable antifouling paint is ] an

sErgenptin-free hydrolyzablglgntifouling pai nt
contai ning at | east one hydrol yzabl e resin sel ected
from the group consisting of (i) a trialkylsilyl
ester 10 copolyner, (ii) a vinyl-resin in which an
organic acid is { bonded to at |east one side chain
end t hrough an internol ecular bond owing to a netal

netal salt_ bo ii,) ,an unsat ted ..
£ rbchyl % Srenel B %Ptoqe%geéau@gpa %?5%65@;110
02183 t he trlalkyls | _ester copolynmer (i),  the
Tyl Based MG @1 plardolnaegisreuPat ea BEEBBXVFi @
acid netal salt-based copolynmer (iii), the conponent
byancheaghd kel component 4( ior) Tere chebsamstasst having at
trialkylsilyl ester copolynmer (i) and the vinyl-based
lgagdi ron(d i91ideorch2(nc oms thheu Pinglg tbhéher gahotapbbneetom
hydr ol yzabl e anti fouling paint described above in the

Iofdnr sthemetaiod dheri npainat ioig at ke clextieriogrefipacshEpor more
respectively. The unsaturated carboxylic acid netal

caddr Rasat c%p dﬂ e rlil Hahe'%nsg%%géh@@dokgaﬂﬁEaébld
her ei naf t er. 37 126 [0219] Unsaturateéd

cRRROXY(HC A g ag,%'ras_a#gmg,%ngagﬁgo ggleg%léga AS

t he unsaturate oxyl

nci OB B Wt Synebadel TRk LGUS, 25hd PSR oK 1oving

aC|d t al s It based copolgner contalnlng no hydr oxyl
.ﬁ&}ﬁ{m ;, —COO O3H) of the bdse 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 monobasic organic acid.
[C202] Examples of the (meth)acrylic esters (a)
include t-butyl (meth)acrylate and cyclohexyl
(meth}acrylate. Examples of the polymerizable organic acid
monomers (b) include (meth)acrylic acid, maleic acid and
p-styrenesulfonic acid. Examples of the neutral
polymerizable uhsaturated monomers (c¢) include ethylene,
methyl (meth)acrylaﬁe 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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to a netal atomis preferably enployed. The
(meth)acrylic acid hydroxy netal salt-based copolyner
s¥-a)23ws |l ong-term slight-watgr-solubility as a 10
vehi cl e conponent and has a function of inparting
long- termantifouling property to a coating film The
(meth)acrylic acid hydroxy netal salt-based copol yner
is preferably such a resin [I1] represented by the
following forrmula [Il] and having netal carboxyl ate

0 a ol ecul & 26,15 dasaird bed. i -lapaness Bt ent
Lai d- Open P ' ' ; Japanese
Pat ent i d- Publ, i [ . .286933/1997,
o~ COOTPOR P CPn e RCPoPRAFATET| §o AT 4° paaard
. in, d M.i 20 di val tal at 0220] Th
SR SEnl 1 B ST BaR9H) of s el aP o8 LR TS babBH R O0I FHE?

as the resin [Il] represented_by the above fornula
r99i-bafechdiirdgha cearbogylr §héapiratadnpreralef tanvaped
obtained by allowing a resin having a carboxyl group
(Hupbse 23 prizZie-basrol eddhéshocreadhgni t iinplokadedor
hydroxi de of a divalent netal in the presence of a
fisnmH camnimiysef awatyédc-basthi €ineant coatihbe, oxpdeyer
hydroxi de of a nmetal 1is used in an anmobunt of 0.1 to 1
ba¥ld F$EGhoRcktABLsOf ukBehahecBRBONY K HE SHPcbAL L AgS,
resin, and water is used in an anount of 0.1 to 1 nol

siRasemhon 1k Ak 2Rk 4t RenGaRDRXYL 1 n§E0URC {9221k 1 FOEone-
specificall'y synthesizing the resin [IIT],
based finish coatings and fluororesin-based finish
coatings.
[0203] As the finish coating for outside 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 economical advantage into account.
Examples of such finish coatings for outside board
include “Unimarine” (trade name, available 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 croséliking two-pack epoxy resin-based
finish coating), “Ravax Finish” (trade name, available

from Chugoku Marine Paints, Ltd., chlorinated polyolefin-
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to a resin having a carboxyl group in a nolecule are
added 10 water in an anount of 0.5 to 5% by wei ght
shaged on the resin, an oxi deyor hydroxide of a
di valent nmetal to be subjected to addition reaction,
and if necessary, an extrenely small anount of a
pol ar solvent for preventing turbidity, and reaction
is perforned at a tenperature of 15 50 to 200C for 1
to 20 hours, as described i n Japanese Patent
bl RE R PG Ghon obey ~280938h4981n;£A2221 ;A5 e,
resin having a ca boxyl ‘groupin a ol ecul &
aval %%an%gggﬁg%cgﬁ% ?nﬁ%g%%gﬁgég opo%% rlébgglic resin-
nmet h).acr Iic Cld with an acrylic aC|d al kyl
béﬁﬁ%JP %é nethacrylate' ethyl acrylate) or
another V|nyI based _nonormer such as st [
pr ef er adlO2 Génpl oy Edniz h ;
pol ymers ot her than the above V|nyI .~ SF- 1237 128
basé¢ poleydenispokpestag, fpol poret happingat veakous
‘resins, etc., as far as they contain a carboxyl
cogrtdmg.s @223onAsl thevexiade the jddieki deaetngsdiival ent
metal , an oxide or hydroxi de of copper, zinc, calcium

odisﬁ@@n®$a&@l@bnlb@nemgl@ ed7i BBdOXubehek$ EHE'@Y@Qnotln-
and an oxide or hydroxide of zinc |s preferably

£ 1RIEP Q) E%@lyé%bﬁ%eaBQb%Bu§95§egbmn%n 9958' ?ﬂ§§ able

sol vént sdch as but anol et one- base ven

est gl Ba%%%8§%0§§g%r?ﬁ&e ?E?ﬁrtﬁ %eg 38'599tob§31de

enpl oyed acrylic aci'd hydr ox
wetal sal
plating s placed and dry and wet alternating actions of

immersion in seawater and exposure to air 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 urethahe—based, epoxy-based,
acrylic-based or chlorinated polyolefin-based (rubber

chloride-based) coating or the organotin-free hydrolyzable

antifouling paint is preferably employed.

[0205] Examples of such finish coatings for boot
topping include “Unimarine” {(trade name, available from

Chugoku Marine Paints, Ltd., isocyanate crossliking two-

pack urethane resin-based finish coating), “Epicon Marine

Finish’” and “Epicbn Marine HB” (both: trade names,

available from Chugoku Marine Paints, Ltd., modified
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based copol yner obtai ned as above has a nunber-average
nmol ecul ar wei ght (M1, neasured by GPC, in terns of
spalasst yrene, the sane shal ljjgpply hereinafter) of
usually 1,000 to 50,000, preferably 3,000 to 20, 000,
a glass 15 transition tenperature (Tg) of -10Cto
+60C, preferably +10C to +40C, and an acid val ue of
.80 to 200. [0225] The (meth)acrylic acid hydroxy netal
salt- based copol ynmer is desirably contai ned as a

pc{/\?%nﬁdo%%%@%?e rag]l@c&fgmewe éggkgyréslm ﬁ%@@y

I
ffﬂyl % In%_ ai ny vax gﬁshgn trsggeéaggéggy%%%a?%e

acry iS4 Hyd sal't

cont ined in an .a unt of ally 1 to 99% wej ght,
RO CGHETY T s QA el ot ; PRIPRENARRE, PObYS Har L=
palnt conp05|t|on a surface of the resulting SF-1237
bagpgl fiddEnGoRtimd)enasd: oAﬁawe7p@n§lﬁéﬁh{’arﬁgr@@9bwnef |
erodibility and antifouling property. [0226] The
aviaratalp)lgc frame Choiad kvetlalr isgl Pabatsed Ltdpol goeylid)resin-
cont ai ni ng no hydroxyl group bonded to a 5 netal
baate@ms iwHisth desitdnpl)ayabl e in the invention, has
long-termslight-water-solubility as a vehicle

congonrert andnhasca HEnehéOALSYei 8B 1LY h@eﬂhﬂﬂ Mor
antifouling property to a coating film The (neth)

ué%”ﬂﬂ'ﬂieaQM@e%% i@, %@h@oﬁ@ﬁ%g Egﬂghigge bed £8'coatings

exanpl e, such a copolyner as 10 descr I'n Japanese

£l R Al R B %'t'l%a“ %ﬂch'oas 141968(,1923 ybLen
y Co

plasticizer, hydroly51s 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 coating such as a primer is
formed on the outside plating of a ship by a usual method,
such as airless spraying, air spraying, brushing or roller
coating. Prior to the primer goating, the outside plating
surface may be cleaned to remove deposits thereon, such as
rust, greasé, 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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(meth)acrylic acid netal salt (i) as a polynerizable
nmononer, a nononer (ii) copolynerizable with the
sEmeth) acrylic acid netal sal4 and havi ng a hydroxyl
group 15 and/or an am no group, and anot her nonomner
(iii) copolynerizable with the nononmers (i) and (ii),
and contains constituent units derived fromthe
(meth)acrylic acid netal salt (i) in amounts of
usually 2 to 30% by weight, constituent units derlved

tn%r%pb%h%nﬁv%eﬁsangkaanQfhéVbegtﬁnaygsogalé%%faga

or an am no group in anobunts Of

t const,i u e mer
th?ﬁ“ %? Ate %‘2@.% R S e r@%fff%fy‘?
Wi th % OVISO that the total ano

((i %QFPFW(H i 1EBB§/°B§7V9\BF8FHF1“? <P Jl’%‘b

[0227] Exanples of netals to constitute the

(PEABER) adfylthe d8verkiral 18arPBLLREI QBEO nkESI ¥hote B the

Ila, Ilb, Illa, Ilib, IVa, IVb, Va, Vb, VIb, VIIb and
oupsiide @ﬁ@@g@g Qée@ishéalﬂy,aaieapént @f,hf@he¢X¢mn%¢s,

such as 5 Cu, Zn, N, Co, Pb, A, Sn and My. Exanpl es
100f taucly o( gFih) acd yih ca aghikessd saldisoutEE itrclsde pm,

zinc nethacrylate ((CH2=C(CH3)-COO)2Zn), zinc

andChitlsate y( ((Chid=€Ehi clR=x27n), inngResriAyeebhaghyhat 80 to
((CH2=C( CH3) - COO- ) 2My), magnesi um acryl ate

30?(@&5 =CH COO 10 )2My), copper nethacryl ate
C(CH3)-COO ) 2Cu) and copper acrylate

TR LT T
applleg onto a coating film surface of the anticorrosive
coating composition (primer) on the bottom (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 to 500 pm, and its dry film thickness is in.
the range of about 30 to 300 pum; and

the urethane coating is applied onto a coating film
surface of the anticorrosive coating composition {(primer)
on fhe outsidé board (iii) of the ship’s outside plating
in an amount of, for example, 50 to 300 g/m? and in a
thickness of about 40 to 300 pm, and its dry £ilm
thickness is in the range of about 30 to 150 pm.

[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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dimer, a trimer or the like provided that it has any
one 15 of a hydroxyl group and an am no group, and is
srspeaffically a nonomer havijpng one hydroxyl group, such
as 2-hydroxyethyl (meth)acrylate, 2-hydroxypropyl
(et h)acryl ate, 3-hydroxypropyl (neth)acrylate or 2-
hydr oxybutyl (meth)acrylate. Further, there can be 20
nmenti oned an adduct of 2-hydroxyethyl (neth)acrylate
with ethyl ene oXide propyl ene oxide

pf%s%%&%f@fa%kgﬂ% gpﬁﬁydrEQ?%mmr d@ﬂFH

rlner suc xyeth t ac y ate or

hy! th | at d
f?oqﬁ%ra R 57 .1% ?3P8£yf”egr§’ué‘§”sﬁcﬁ A

rol (nmeth)acrylate. [0229] The nononer havin
e&ﬁo%ﬁnﬂﬁ%1888 arﬁnﬁ&ﬁ%ﬂaﬁa€Pnbh%ﬁ% Bt e et é%ﬁ%%ﬁ
tertlary am no groups. 5 Exanples of such nononers
opeg@ties ofi racprep Sesénedr Fheakitke yibluptleontbohrselids
nononers, such as (meth)acrylam de and
ra@dﬁybmmﬁmqeahyﬁc@nebhﬁaerybaténgdbnmphyiah¢nobyhyirless
(et h)acryl ate, diethylam noethyl (neth)acryl ate,
spdiaygtiay.| am nopropyl (neth)acrylate, dinethyl am nobutyl
10 (meth)acryl ate, dibutylam noethyl (neth)acrylate,

di mgobylbam noehdyhutBBEhdaceybemhgec 8Kk of each coating
di met hyl am nopr opyl (nmeth)acrylam de. Moreover, there

(padht ) b%s”%%%'%ﬁ%@1@§ESFQ§VE s%r?é% EH@OEEﬁSbesyfgpéfly

vinyl pyrrolido Vi ny I ne an vi nyl car bazo

ook R0k IS B0 DB LUORRIEE L Loy BORRLYIELLZODNS
deglred 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, passenger boat, fishing boat, barge and floating
dock.

[0210] In the present invention, if the
anticorrosive coafing composition having excellent
capability of being coated with various finish coatings is
used as a primer for other areas than the outside plating,
such as exposed area {deck), superstructure (housing),
hold and ballast tank, an effect of drastiéally reducing

the kinds of the coatings (paints) used for the whole ship

is exerted.
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and the nononer (ii) may be an aliphatic, alicyclic or
aromati ¢ nononer. Exanples of (neth) acrylic esters
sE4d3amde: 20 aliphatic nonomers, such as nethy
(nmeth)acrylate, ethyl (neth)acrylate, n-propyl
(nmeth)acrylate, i-propyl (neth)acrylate, n-butyl
(nmeth)acrylate, i-butyl (nmeth)acrylate, t-buty
“(meth)acryl ate, 2-ehtyl hexyl SF-1237 132
(meth)acrylate, lauryl (neth)acrylate, stearyl

(meth) agk g eﬁedlmah%h (gﬁeéﬁ Ixhate, Qaafmﬁcto

nononers, as cycl ohexyl acrylate "and
h acr ate d.5_ar n rs,
SUCQ&'ig g%& &acr?PaEgdaﬁ e8g2§§§FVP oHE
nmet h) acr e 0231 over, there c
4&%& Qﬁﬂ&fﬁﬁ& Béﬁ&ﬁlég]aci3§ hondnend ?H%?ﬂ?gi?ﬁFiEank
acid, itaconic acid, maleic acid and succinic acid,
widdt dihe derey o ifesmiche sederceatbedy (rEtAEPaEOSive
. styrene, vinyltoluene, a- nethylstyrene
cqateittty) avmposiittionl ef viheylingeatdvs) and ebayg and then
propi onate. The above nononers (i), (ii) and (iii)

casnie thaah wised tdienglyweoprimeeofibirnéthdahototwmbngr

nmore kinds. [0232] The (nmeth)acrylic acid netal
éﬁﬂﬂcdyxagivbSC@@@qhgn@r lsaicned by €Bpolyoehtzahh Pnthe

of the nonomers (i), (ii) and (iii) has a
ﬂg&erofa\e%a%v@%%w @anwegﬁhcﬁworewsﬁggaegdby GPC
In ternms of polystyrene, the sane shall  apply

N3Nt of gl sHaL b 500019100, 000. 80gobase 2oy

+ . . : .
50§n 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) & 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 conétituted of
(iv) a deck and (v) a superstructure, and then preferably
dried.

[0212] Subsequently, the following organotin~f£ee
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 board is applied onto the outside board (iii), and

a finish coating for deck is applied onto the deck (iv).



20 The (nmeth)acrylic acid netal salt-based copol yner

(b) is desirably contained as a resin conponent in an
srmant of usually 1 to 99%by weight, preferably 10

to 70% by weight, in the antifouling paint

conposition. Wien the (nmeth)acrylic acid netal

sal t - based copolyner is contained SF-1237 133 in this

anount in the antifouling paint conposition, a

surface of the resulting coating filmtends to have

staple, éﬂ?oéggﬁﬂ %;eEB%QE_Hﬁ)Piiﬁlthﬁﬂgd%IE ‘if“ I ng

property acrylic acid

| d d iih
e aee mod & P ol R pBRAE L Bl Bht CHAVH Cpir: e

Pzgﬁlcat on No. 171066/1993, and for exanple, the

m h}&E }??c acid nmetal salt (i), the nononer (ii)
havi ng a_hydroxyl group and/or an am no group and the
"anépaéﬁ nonoﬁ%rtbﬁlP§95§@tcb®%¢wﬁ%@nza%léh@ﬁ%h1QQﬂ¥1n9
mononers (i) and (ii) in anobunts corresponding to the

feambontstoprtihg censbet spptiadi pstonthehpriopol gaeting
have only to be m xed with an organic solvent such as

fitlol dermedndnt hae duvbjiecbedinho $abyii ehenpoégdedi zati on
at a tenperature of 60 to 180C for 5 to 14 15 hours in

t herpeeseaeenettam! pdireabn POEYABEI 2BLH0H boBEématDY .is
[0234] Finish coating for outside board The finish

lc?%gkpngtfeﬁeoﬂhgb?%aQ8§rgeéﬁe@% eseLi Beds §99¥eaﬁ@ is

irst nmetho pai nting the exterior of

a15isR- £ELDT $R.603LINGHAE BROLLLPRPBAEY so that the

environmental conditions are relatively mild as an
environment fouled by organisms, for example, the
environment is unsuitable for growth of algae.

[0214] | For the.flat bottom portion, therefore, the
organotin-free hydrolyzable antifouling paint having
excellent antifouling property is not used, but a
conventional antifouling paint that is inexpensive and
economically 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} of a ship and the exposed area (B) that is
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The finish coating for boot topping is as described

above in the first nethod for painting the exterior of
gpa123hi p. SF-1237 134 Fini gk coating for deck Exanpl es

of the finish coatings for deck include oi

(al kyd-based) finish coatings, phthalic acid

resin-based finish coatings, chlorinated

pol yol ef i n-based (rubber 5 chloride-based) finish

coatings vinyl -based finish [111) coatings,
pr2SRH GxPased sl 68aLENGS 1o ERONNDAS RO s Lifl S e

coatlngs Urethane- based fi ni Sh coatlngs silicone
ky ased, finish co yl | i cone- based
A ) et st o RRr e dFhY bbby hEPEBOES
u%patln s. 10 [0235] As the finish coatlng deck
JEFEE (H9e thien Pedfiesn traatPePhanér 6aSERS ssﬁot@ pakEee

acrylic based or chlorinated polyol efin-based (rubber
rag &fi ddshasader esaonggWisdppsf EpEBPeanfakpaAgres

weat hering resi stance, adhesion and econom ca
waﬂbhaﬂimgeﬂaﬂistam@@untIn1EhExpanestoinsanhi®mniEherefore,

coatings for deck include "Unimarine" (trade nane,
itaval paklfedfaie Caugolkt WhenneitRabntgethhderbased,

i socyanate crossliking two-pack urethane resin-based

edoxYi-$2 s@RBt iaRDy1 icERagan MR theokiRESBa 8BUyolERPi§Mased
Nhrlne HB" (both: trade nanes, available from 20

(rIBgok VR ing, Palals, cb%gln %h%h@g hMaEEdQQWIne

crossllklng t wo- pack ep oxy r ased |n|s

paéﬁ:at Iu:(l%r"&alr ;H%aev eﬁa Ir]Tt S| % k a%ﬁxfzrrﬁa%t ayaj L:@Pilgné PMeq

codﬁfﬁg efln q%sed f|n|sh coatlng)

[0215] The boot topping of a ship having been
subjected to the primer treatment is in the severe
environment where it suffers dry and wet alternating
actions of immersion in seawater and exposure to air and
requires 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.

As the finish coating for boot topping, a urethane-
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
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SF-1237 135 and "Acri 700 Finish" (trade nane,
avai | abl e from Chugoku Marine Paints, Ltd., acrylic

SFrd<id- based finish coatingl24 Finish coating for
superstructure Exanpl es of the finish coatings for
superstructure 5 include oil (al kyd-based) finish
coatings, phthalic acid resin-based finish coatings,
chl ori nated pol yol efi n-based (rubber chl ori de-based)
finish coatings, vinyl-based finish coatings,

anaoryanotiasdd ekl hyshotgabbhgsanepdrylihgsedifit nish
coati ngs, urethane-based finish coatings, 10 silicone

paaitkydrikased drieFeshbeoatnpysyedcryl i ¢ silicone- based
finish coatings and fl uororesin-based finish

coatfiongs [02@@]tﬁ@dﬁgfnﬁlﬁﬁsgfcgﬁéiQﬂtéfﬁor of a ship in
super structure use in the inventi on, a

r e- , OXY- 1 rylic based or
th%h%%?ﬁ%%ﬁgﬁﬁggVyg?eﬁ¥ngéggggl?rgg%gf chl ori de- based)
coat,i.ng..s preterahl t aki ng.weat heri ng, resistance
e o BTG i CUF BbBAAbe P nPos ROt S - e
Exanpl es of such finish coatings _for superstrucure
whiod§ &Géanuﬂuﬁﬁﬂ@ﬁepléFﬁaaeaﬁéﬁeKAévépﬁaBPeeFP8ﬁ?d area
Chugoku 20 Marine Paints, Ltd., isocyanate

 (Bdr @3sltine mppewospdekofupethake Aessnbbaseadsf tai the

coating), "Epicon Marine Finish" and "Epicon Marine
priBer( batating dgeeiamebly. akanl dboliedfr oen@htekeaafbernea

Pai nts, Ltd., nmodi fied polyam doam ne crossliking
botworpack epoxyihesifnabbsedolF-(1234n8i36 bbbl 88pping (ii)

coating), "Ravax Finish" (trade nane, avail able
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 part is coated with a primer
and then an organotin-free hydrolyzable antifouling paint
as a finish coating (bottom (i), or both of bottom (1) and
boot topping (ii)), or coated with a primer and then a
finish coating for outside board (ocutside 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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from Chugoku Marine Paints, Ltd., chlorinated
EEolyolefln- based finish coatlng) and "Acri 700
14i3gh" (trade nanme, availlabl e from Chugoku Marine
Paints, Ltd., acrylic resin- 5 based finish coating).
[0237] In each of the above coatings (paints) for wuse
in the invention, conponents usually added to coatings
for ship's outside plating, such as antifouling agent,
pl asticizer, hydrolysis controlling agent, pignent, 10
sol éat,7}vi schsét yramcdfier £ aod lopdues? kb ltd \eog 1 frrapd ing
be contained. In the second nethod for plating the
pa@xiter it @finashshbprasgofdirnguteitiBebbAY&Nih®@Nthd& finish
coating film (cured film of the above-nentioned each
cda%ﬁﬂgn&o§U%Bo%Sté E&haerw$§chsaierﬂ§gd09nt®ﬁe0a5§¢@e
plati'ng of a ship by a usual nmethod, such as airless

b mwgngletﬁlﬁ SBL8YLBd bLURNLgouOr 1oLl er coati ng

rior-to t e priimer coa out si de platlng

salt, when needed Further. t he. above coatlngs nay
usegheaPFéﬁnaFFGrEae?ohﬁﬁéﬁéyzéBﬁ%eﬁPFh??%%%@%uR?ﬁnt s
thinner or the |ike. [0238] The coating weight of

ane gelgagbtihe fapevbydeeadvizagd e( pathfepliagi esidependi ng

upon the type of a ship, SF-1237 137 the type and
congriinialgi att dkaatcoati hgdrolpeahppl redint heleobsd efcom

and is not determned indiscrimnately. However, the
thaniyireapr @snve scoatl B qanpasktkiehkylsilyl ester
copolymer, (ii) 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.

[0218] Of the trialkylsilyl ester copolymer (1),
the vinyl-based resin (ii) and the unsaturated carboxylic
acid metal salt-based copolymer (iii), the component (i)
and the coﬁponent (ii) are the same as the triallesilyl
ester copolymer (i) and the vinyl-based resin {ii) for
constituting the organotinwfree hydrolyzable antifouling
paint described above in the first.method for painting the
exterior of a ship, respectively. The unsaturaﬁed

carboxylic acid metal salt-based copolymer {iii) is

described in detaii hereinafter.
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~(primer) of the invention is applied onto the whol e of
the 5 outside plating area (A) of a ship and the

SEi@I3¢ of the surface of thé2éxposed area (B) on the
upper side of a deck in an anount of, for exanple,
100 to 500 g/n2 and in a thickness of about 50 to 500
pm and its dry film thickness is in the range of
about 30 to 300 pm 10 the organotin-free hydrol yzabl e
antifouling paint is Pt applied onto the priner

[d2aygr terattheabelt earbbkvand thed heoktlt opptAgated) of
the ship's outside plating 1n an anount of, for

(xggg?@g% (4Q9yto 800 g/n2 and in a thickness of about
pm and its dry filmthickness is in 15 the
3
ra”%% gkeaﬁﬁggt§9akgd QQ ¥&E ?ﬁ&hﬁgéafdéé%oaré ed

onto the prinmer aye e outsi

of the,ship n,ampunt of
O%O%Y%%nﬁﬁél 150 (B 300G A= Bha L A ac fnf RehaRy et
0 40 to 300 pm and its dry film 20 thickness is
S%ﬁﬁ %%éeﬁaﬁggoémmu?rsbbl o 150F P 2t hel 15 highdetal
coating is applied onto the primer |ayer on the deck
sylitypagrda comog YMeTafoaBdnt ngf nof by desdyp| grousoperded
300 g/n2 and in a thickness of about 40 to 300 pm
toSkE- 1237 11380cand si psedeyabilynetmbilokadéss is in the range
of about 30 to 150 m and the urethane coating is
appirhed (apth) bbheypticneeibayetiro®n hbeabupLel Stivacedr e
(v) of a ship in an anount of, for 5 exanple, 50 to

copd yee? (@ndhizR achBlekrRss195nabeHte#0sbOubiiity as a

vehicle component and has a function of imparting long-
Term antifouling property to a coating film. The
{(meth)acrylic acid hydroxy metél 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 Publication No.
209005/1996 and Japanese Patent Laid-Open Publication No.
286933/1997.

Rp-COOM-0H [I1}

In the formula [II], Rp is & base resin, and M 1is a
divalent metal atom.

[0220] The (meth)acrylic acid hydroxy metal salt-
based copolymer as the resin [II] represented by the above
formula [II] and having a carboxyl group in a molecule can

be obtained by allowing a resin having a carboxyl group in
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300 m and its dry filmthickness is in the range of
about 30 to 150 pin. $ [0239 In the airless spraying,
S%Wﬁgagoatlng conditions ard2det to, for exanple, a
primary (air) 10 pressure of about 4 to 8 kgf/cnR, a
secondary (paint) pressure of about 100 to 180 kgf/cnR
and a gun traveling rate of about 50 to 120 cni sec.
The nunber of coating times of each coating is not
specifically restricted and can be properly determ ned
a 1®lgcedrediteg reactheiphi an csndentrabhyonextitie désared
t hi ckness, etc., so that the coating may be carried
disutlendneetel phutak birgesncp0340k Exabp| &so@ht SO pgaiosr.
whi ch the above paint (coating) is applied and cured
SO as t@igi veatheoahovae20xt RbckpergafHal it eds shimsdal
i nclude netal ships, such as tanker, cargo boat,

1sp%%%%1n%f E{Oéhoufnlts%”g hoat,, 1bﬁ5%eba§5g éﬁoﬁtﬂuf)‘ﬂ of the

dock In the present i nventi on e anticorrosive
[ h V|ng excellent.ca ablllty of
G0 RPTS! Hhan eyl i GarfbutsiRaran! B ngs
i S_us a prlner f tS| tin rea
e tﬁ% @ fo&8d laFgd t%%)seg OPh gp%? Eh%eg%%:’%xiﬂfe
so that an effect of drastically reducing the kinds
9IGMPrhe paints used for the whole ship 5 is exerted.

[0241 In the present invention, by coating, in
addilPEéalt o Fae @Be@1390@lbylﬂgnah@%ﬂ(¢093wnbtiﬁﬁln [II],

exposed
to a resin having a carboxyl group in a molecule are added

water in an amount of 0.5 toc 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. 286933/1997.

[0222] As the resin having a carboxyl group in a
molecule, a vinyl-based polymer obtained by copolymerizing
a carboxyl group-containing monomer such as (meth)acrylic
acid with an acrylic acid alkyl ester (e.g.,_methyl
methacrylate, ethyl acrylate) or another vinyl-based
monomer such as styrene is preferably employed. Also

employable are vinyl polymers other than the above vinyl-
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area (B) on the upper side of a deck, the hold and the
bal | ast tank with the sane prinmer for undercoating {
SER}%%%nicorrosive coati ng d@ﬁposition of the
invention) and then coating themw th the sanme priner
for finish coating (anticorrosive coating conposition
of the invention), the effect of the invention can be
much nore expected. Anticorrosive coating film 15 The
anticorrosive coating filmof the invention is forned
bafsesmpcieneirn, spodyestie rsepodgumeghasel i dstural resins,
anticorrosive coating conposition of the invention, or
etid. , ias ffarmed fhem tchethiighasekirBsxyapgdoadti ng
anticorrosive coating conposition of the invention.
20 [1@242]; Pai ptednshbpidBeoti nsbiroR1 AL edr shipi-pf1dhe
invention is a ship coated wth an anticorrosive
metQAl | B9, il QRTRGLLAM S ¢ _fcbgﬁterw 24 He, SE5Pn%n
hi gh-sol i ds anticorrosive coating conposition of the
[ ion or._the high-sql.ids rapid SE-1237 14 curin
e O, G2 05t g oG PR of ot RECLRYERL: SHC 2
The first painted ship of .the invention is_preferably
oxg 85 i, BgRPEA o OF 4LC0at g TFEFRAPOYEHOBYYERe 11 1ot
or the second nethod for painting the exterior of a
shi PS5 tREcBPAREgSPSVERE /i AleAtFBRCUSPAGeEheolvent such
hi gh-solids anticorrosive coating conposition. [0243)
asThatasednd ap&etrad-Shispdosofliventnvent eohersbased solvent
preferably a ship coated with a coating filmfornmed by
ort k@ ether-based solvent is employed.

i0224] 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 copclymer is desirably contained as a resin
component in an amouht of usually 1 to 99% by weight,
preferably 10 to 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 99% by weight, preferably 10 to 70% by weight, in the

antifouling paint composition, a surface of the resulting
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nmet hod conprising forcedly feeding the main agent 10
caonponent (A) and the curing agent conponent (B) for
SEcorfstli t uting t he high-solidg9rapid-curing
anticorrosive coating conposition to a static m xer
through different feed pipes, mxing them then
guiding the resulting high- solids rapid-curing
anticorrosive coating conposition to a 15 spray gun
and coating a base surface with the conposition.
coad2avy) file pendsedopartveofloagshepmceatiedtuble a
coating filmfornmed fromthe. high-solids rapid-curing
erantibdarirgsiave epalifbgleagppsobeenyls preferably a
cargo tank or a ballast tank of a ship. Such a
pai noedepart 2Qei NakAR) AcSPiPoi Sc@tnaisyal 4y i 18 anded

to be repeatedly coated wth various coatings as In

cdfie iR3e @ Lhe. exter) an Alaacslipy SE1232,341c0 o

rwat er structure € underwater =S ur e of

invention is.an .underwater.structure,coated with an
met a6 Ros D420t RGP IPYAPRE: Hbr ER FRBRREARN, Ral
1 hig@-soligs Snticorrosive coating f 5 conposition or
e “RFBhSSOPPEsAABFaSeLPPhG L At FEofr BERYELE cRAIPPRENT
conposi ti on of the invention. H0245] Exanpl es of the
angndepwat Epnstigat afedmppntindelangetefvednbi fouhi mage
openi ngs of steam power or atom c power plants,
propgodyatesa bratigegpifeis. afthgoftmetl)) dagilid izasid metal
EXAMPLES
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 monomer (1ii)
copolymerizable with the monomers (i) and {(ii), and
contains constituent units derived from the (meth)acrylic
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 weight and constituent units derived from
the monomer (iii) in the residual amounts, i.e., 40 to 96%

by weight, with the proviso that the total amount

((i}f(ii)+(iii)) is 100% by weight.
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The present invention is further described with
reference to the follow ng exanples, but it should be

SEledhstrued that the inverd3®on is in no way |limted
to those exanples. Exanples 1 to 15, Conparative
Exanples 1 to 4 Preparation exanple of high-solids
anticorrosive coating conposition 20 Main agent
conmponents and curing agent conponents of
anticorrosive coating conpositions were prepared in
accaridarvde wi tExafnprlmsl atfi oasaidbown confabteseltlasad 2.
In the preparation of the high-solids anticorrosive
(restdt )i gy IoiaRasid inghts 10fs @mMmnes vl dels:st Be 7Bi N114,
agent conponent SF-1237 142 was prepared by

1eyf ficientdyrdi spey Simg aval erg by 1d PaIL aSRhaker:

u3|ng glass beads, ‘and the curing agént “conmponent  ~ was

©Spded %ﬁ?&%ﬁ%ﬁﬁ&imﬁ B 63ae et REARac PG 2o
Lottt R SgeAre mponent and {he curi ng

age%@g one t were n1xed ina weight ratio shown in

Tabl Plor(MeshI € YNiRbartleBetednFeht f onal
hi_gh- SO|IdS nDdIerd VVponan1ne N pp O epoxy resin

ingloydes ziwer meddey e tef dr{Com@éEHs )~C00n )28asonkinc

Pol yam de
acrylate ((CH;=CH-COO-).Zn), magnesium methacrylate

{ (CH2=C (CH3) —-CO0-) ;Mg), magnesium acrylate {{CH,=CH-COC-

Mgy, copper methacrylate ((CHz=C(CH;3)~C00-),Cu) and copper

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
dimer, a trimer or the like provided that it has any one
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
mentioned an adduct of 2-hydroxyethyl {meth)acrylate with
ethylene oxide, propylene oxide, y-butyrolactone, g- |
caprolactone or the like; a dimer or a trimer, such.as 2-

hydroxyethyl (meth)acrylate or 2-hydroxypropyl
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k Conventi onsumrervseasonPrinmer (for rmfor sunmer o o
m a7son) O U WNONHONHMHNNHM OENMU
SﬂlSZS’NNNONNpou. WMNNOHMHOTr NW Wy p

NWNNONNOON [ MNO~{ HMHOHHW M%N
OHMHNNHO U'nW4) HONpP~NNONNOON N
NMHOHTT5 % MOHOHHMHt~ NHmM ri WOy ON
TNNONN ON ONHHMHOHM U%WNOHMHA AN
H UHNNNONNO E1:22 NN mMHO H MmN O
(metienigo N ades and a monomer having piural hydroxyl

groups, such as glycerol (meth)acrylate.

[0229] ‘The monomér having an amino group may be a
monomer having any of primary to tertiary amiﬁo groups.
Exampies of such monomers include primary or secondary
amino group-containing monomers, such as (meth)acrylamide
and butylaminoethyl (meth)acrylate; dimethylaminoethyl
(meth)acrylate, diethylaminoethyl (meth)acrylate,
dimethylaminopropyl (meth)acrylate, dimethylaminobutyl
(meth) acrylate, dibutylamincethyl (meth)acrylate,
dimethylaminoethyl (meth)acrylamide and
dimethylaminopropyl ({(meth)acrylamide. Moreover, there can
be mentioned heterocyclic basic monomers, such as
vinylpyrrolidone, vinylpyridine and vinylcarbazole.

02307 The “another monomer (iii}” copolymerizable
with at least one of the (meth}acrylic acid metal salt (i)
and the monomer (ii) may be an aliphatic, alicyclic 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, 2-ehtylhexyl
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w b) (d - H - m i
(meih)atcW]l G d INQyicd dvd | newhNawylaNeWH N P WC C
GJJNHOCCCCWWPU1 WH-HWUro H10 C (d

-H GlLiGWIia: hhdEo 22,“@HCH Ws NoReRyY) (Rethiabrbh ¥e
HA WHHHIdOA™™His HH
and isobornyl (meth)acrylate; and

aromatic moﬁomers, such as phenyl (meth)acrylate and
benzyl (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
carboxylic acids; styrene, vinyltoluene, a-methylstyrene,
(meth)acrylonitrile, vinyl acetate and vinyl propionate.

The above monomers (i), (ii) and (iii) can be each
used singly or in combination of two or more kiﬁds.

[0232] The (meth)acrylic acid metal salt-based
copolymer obtained by copolymerization of the monomers (i),
(i1) and (iii) has a number-average molecular 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.

The (meth)acrylic acid metal salt-based copolymer (b)
is desirably contained as a resin component in an amount
of usualliy 1 to 99% by weight, preferably 10 to.70% by
weight, in the antifouling paint composition. When the

(meth)acrylic acid metal salt-based copolymer is contained
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y, o CCN~Z WCU Conventional high-solids

Modi fied o % nodified epoxy resin (for ro pol yam ne
_(for, V Ww nter season) wi nter season) Conventi onal
1nyihier salousrt der thepaingdfiodd iafdopaimt’ compesitoon, a

Wi nter season) winter season) .-p f -rl Wti r amc U
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[0233] The (meth)acrylic acid metal salt-based
copolymer is prepared in accordance with a process
described in Japanese Patent Laid-Open Publication No.
171066/1993, and for example, the {meth)acrylic acid metal
salt (i), the monomer (ii) having a hydroxyl group and/or
an aminc 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.

[0234] Finish coating for outside board

The finish coating for outside board is as described
above in the first method for painting the exterior of a
ship.

Finish coating 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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(alkyd-based} finish coatings, phthalic acid resin-based
finish coatings, chlorinated polyolefin-based (rubber
chioride-based) finish coatings, vinyl-based finish
coatings, acrylic-based finish coatings, epoxy-based
finish coatings, urethane-based finish coatings, silicone
alkyd-based finish coatings, acrylic silicone-based finish
coatings and fluororesin-based finish coatings.

[0235] As the finish coating for deck used in the
invention, a urethane-based, epoxy-based, acrylic based or
chlorinated polyolefin-based (rubber chlqride—based}
coating is preferable, taking weathering resistance,
adhesion and economical advantage into account.

Examéles of such finish coatings for deck include
“Unimarine” (trade name, available 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 polyamidoamine
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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include o0il (alkyd-based) finish coatings, phthalic acid
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 coatings,

silicone alkyd-based finish coatings, acrylic silicone-

‘based 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.

Exémples of such finish coatings for superstrucure
include “Unimarine” (trade name, available 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

polyamidoamine crossliking two-pack epoxy resin-based
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UEroro SF-1237 145 [0249] Raw materials used and

SE$—gL |.es Raw materials used _(al) Epoxy resin "Epicoat
5X"- (bi spenol A type e1|§ Xy resin (sem- 5 solid

at ordinary tenperature), available from Yuka- Shel |

Epoxy Co., Ltd., epoxy equivalent: 290 to 310,

xyl ene-cut product, NV: 85% (a2) Additive (a2-1)

Reactive diluent 10 "Cardolite NX4764" (al kyl phenol

glycidyl ether, available from Cardolite Corporation,

lé)p'l@by G el ) ent“RaV@&OFl@aEhZ) (Mrdidei edmeporyalggbhe
"DMVE-111" (dinmer acid nodified epoxy resin, available
frifn fGhorgoCht dea-ivei $hiimtGhemteal, GalorhhdtedepBXYOlefin—
equi valent: 245 to 275, xylene-cut product, NV: 90%

basah) fCedldM@daitlimgdiahiceracpet moloewnhresin)  rakk LENGL,
PL-1000S" (C9 fraction petroleumresin, available

aﬁ&ﬂygbﬁqumcgh%ﬂh%%kucﬁarlh%dPkl%gsg ﬁ%dAcrﬁhﬁ%flc resin-

nmonomer "M CURE tetrafunctional alf
R R BOAN I ING. ) (bl) Al eyl ¢ 2% ne- based

cur%%%BQqent In each of the above coatings (paints) for
use in the invention, components usuélly 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 above-mentioned each coating such as a primer
is formed on the outside plating of a ship by a usual
methed, such as airless spraying, air spraying, brushing
or roller coating. Prior to the primer coating, the
outside plating surface may be cleaned to remove deposits
thereon, such as rust, greasé, moisture, dust, slime and
Salt, when needed. Further, the above coatings may be used
after diluted to proper concentrations with thinner or the
like.

10238] The coating weight of each of the above

coatings (paints) varies depending upon the type of a ship,
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SF-1237 146 Adduct of norbornanedi am ne wi th epoxy

resin (NBDA adduct) "Ancam ne 2597" (available from
ST ¥2 Pt oducts and Chenical §37Inc., active hydrogen

equivalent: 90) 5 "NAD-I" (available from

Ont ake- Mei shin Chemi cal Co., Ltd., active hydrogen

equi val ent: 96) Adduct of isophoronedi am ne with epoxy

resin (I PDA adduct) "AD-101" , (available from

Ont ake- Mei shin Chem cal Co., 10 Ltd., active hydrogen
theyui vt eamtd @b i(reR)idvhamdi eh coppe ngutiongpeagept ied

"MAD204( A" (MXDA Manni ch pol yam ne, condensate of
thetaxy,| ertedi ardme,id olotalddelyde nad iplaerelrimavatkabl e

from Ohtake-Mishin Chemcal Co., Ltd.) 15 "Cardolite

NX49{Rie U endlk amne adduslve 2¥aickabl @ombb8Ation
Cardolite Corporation) OQther ingredients Talc "F-2

Ty genenal avai:labl e (f:ram Euj I

(R i chgé . Lteg\’.t):L ¥ tlasnigl}.]j L, é’ﬁt}£ i ttl;%i &ﬁwoé\%i pg the
- SNy (avai.l abl e from,Sakai em cal ndust :

Olﬁ%‘!&e tpﬁtaggnlln%madﬁeo i(ggé) O?Iaa%l@o&&di ﬁ:ﬂlea 21&1%-?9 the

surface of the exposed area (B) on the upper side of a

deck in an amount of, for example, 100 to 500 g/m? and in a

thickness of about 50 to 500 pm, and its dry film
thickness is in the range of about 30 tc 300 um;

the organotin-free hydrolyzable antifouling paint is
applied onto the primer layer on the bottom (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 to 500 um, and its dry film thickness is in
the range of about 30 to 300 um;

the urethane coating is applied onto the primer layer
on the outside board (iii) of the ship’s outside plating
in an amount 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 to 150 um;

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/m® and in a thickness of about 40 tc 300 pm,
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SF-1237 147 " KBW4O0O3"

y-ql yci doxypropyl tri met hoxysi | ane, Shin-Etsu
SF(O%@%%aI Co., Ltd.) PotashlB8l dspar "Potash Fel dspar

KM325" (avail able from Cormercial 5 Mnerals, Inc.)
Anti - saggi ng agent "ASA T-250F" (available fromlto
Seiyu K. K.) Curing accel erator "Ancam ne K-54"

(avail able fromAir Products and 10 Chem cals, Inc.,
2,4,6-tri(di net hyl am nonet hyl ) phenol) Sanples (used
anidn iCenplanyatiiven Exdrjihesslikoi4) thei raagenbrf @bostnd@rto

season "Bannoh 500 Gray Main Agent" (product nane,
130nipwer s@lg priner (for sunmer season), available from
Chugoku Marine 15 Paints, Ltd.) "Nova 2000 Light G ay

NhiQhég%QEEh%B%OQB%Eiﬁ@”ﬁsagpggﬁ?aobhg% gﬂghﬁkﬁﬁ%fppgyér

(for sumrer season), avail rom Chugo I ne
o eSS T g SAd St PE BT SAAEt TRafl. Jparpanle £oF
HBEE. SOLra YOO 5s P el NbYaKTODD. LA k(oo

product name, nodified polyanm ne (for sumer :
30§e&@onﬁpdaééﬁléﬁwefﬂﬂ@ninﬁggaeas is in the range of
about 30 to 150 um.

[6239] 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 to 180 kgf/cm® 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 éoncentration, the desired
thickness, etc., so that the coating may be carried out
once or plural times.

[0240] Examples of ships on which the above 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 coating

composition having excellent capability of being coated
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Marine Paints, Ltd.) Main agent for wi nter season 5
"Bannoh 500 Gray Main Agent" (product nane, universa
SEsrliZ%er (for winter season),139vail abl e from Chugoku
Marine Paints, Ltd.) "Nova 2000 Light Gay Miin
Agent" (product nanme, high-solids nodified epoxy (for
W nter season), available 10 from Chugoku Mari ne
Paints, Ltd.) Curing agent for wi nter season "Bannoh
500 QD Curing Agent" (product nane, polyamde (for
wiwihntverr iseas dhini sav abhabhe sf LemiEhugekua Matimer Pab At She
Ltd.) 15 "Nova 2000 QD Curing Agent" (product nane,
outdidd e atiely arere (b OLnW RLEr «88838R) ardYaA(BALLE the

from Chugoku = Marine Paints, Ltd.) Using the
upieN SQld A aNldeeat’ a8l ¥Rac0ah] 06 <20 CBEPORL L1 0021 9F
the exanpl es and the conparative exanples ~preépared as
e, t fallow ng . tests.were carri.ed out. . The test
r%ﬂﬁﬁﬁ%%;%ﬁ%a%i&Qnggtﬁ an%é§ESSu§egof%F g%%twg%?ﬁoﬁglp
. (1 Tgst met hod and evaluation criteria of curability
15 #4149 A tin pl ate was coated with the paint

conmpasition b an applicator so that a dry film

t hi dkeddd shodhdthechresenboinveneiene kY moFtEqid «r e

for enabling wal king thereon at each tenperature
addzgdonote whs weasudedplihifgaecorddAteamit thd|Sposed

K-5600 3-3) In Exanples 16 to 18 and
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 coating film

The anticorrosive coating film of the invention is
formed frqm the first or the second high-soiids
anticorrosive coating cqmposition of the invention, or it
is formed from the high-solids rapid-curing anticorrosive
coating composition of the invention.

i0242] Painted ship

The first painted ship of the invention is a ship
coated with an anticorrosive coating film formed from the
first or the second high-solids anticorrosive coating

composition of the invention or the high-solids rapid-
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Conparative Exanple 5, the neasurenent was carried out
at. 20C and 5C. (2) Test nethod and eval uati on
SEit4%tia of pot life The thi4fe required for that the
viscosity of the 10 sanple (paint conposition) of 200
g becane 3 tinmes the initial viscosity at 20C was
nmeasured (in accordance with JIS K-5600 2-6). (3)
Test method and eval uation criteria of pencil hardness
Atin plate was coated with the paint conposition by

- cursingn arppldecatosr veo cokating doynphislimibhi ekness - shewhdion.

becone 200 and then dried. The resulting test plate

Theast i naensathdodl walifp wat eheofi dlathionh 99 dakseaBd1lihgn
scratched with a lead of a pencil to examne a

sHigy dnesseOlvidhe eeatling fdilhm ndethg handnesssyas, tne
represented by a 20 pencil hardness nayk (in

sAGH dans MR %5§n%FE%OQh%'%&terggk fest mpthod and
eval uation criteria o | exing  Tesistance AP pl ate

Qated with.each aof vari.ous,  anti,corrosive paints
2 o%%éﬁhgﬁ%thpﬁelgygﬁﬁﬂg?'5ﬁ&nﬁh§h§F-i§ 75954ds

rative exanples by air spraying so that a dry

~__caonpa
aéﬁﬁ&%IHQﬁ%ﬂauﬁﬁﬁtéﬁauFﬁnﬁﬁ@éﬁéoébout 200 and then

dried in an atnosphere of 23C and 65%H for 7 days to
prepdéd3d tesTheppacendTheinsed phiapeohatha shvenbion is
150 mMmm x 50 mfmmx 0.3 5 mm (wi thout hole). After the
prsdianadd ¢t estshpbateanas walthowedonaiatiandlfofo¥mddysyathe
23C, flexing resistance of the test plate was
megagl rcethpiri saagofdaned 1w fRedli gKthB0Rain 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-sclids rapid-curing
anticorrosive coating composition is preferably 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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5-1 and eval uated based on the follow ng eval uati on
criteria. 10 [0250] Evaluation criteria AA: Neither
Esil#W nor peel ing was obserd¢bd. BB: Fine crack was
observed but peeling was not observed. CC. Peeling
was observed. 15 (5) Test nethod and eval uation
criteria of inpact resistance Atest plate (material:
steel SS-400) of 150 nmx 70 mmx 2.3 mm (w t hout
hol e) havi ng been subjected to sand bl asting was
subjected to an i Mpadrwasstaneetest in 20
.accordance with the |1 SO 6272 Dupont system using an
| npa@ak uheskeREtEkr adeunanee BEpon: 1mpaetidesi€ran
manufactured by Taiyu Kizai K K') under the

un@eRdate@nstohictitel BBl K9:nand éQt?S&r?@%%&Qecoating

i npact resistance was eval uated based on 't

F10l 10w Lieria. .Skl 191 val uat |
R e Ao he e ik SRS et PR B Py
' er_of _n less. than.12 mmand less thap 18 M 5
oL EPngpanthe: B3BnnspLidss TPRER T4 Iy () Hedtrosive
thod and evaluation criteria of salt water
co”%%Pgtﬁﬂ@QO?EElPEstpFQ?elﬂgéatFﬂn”(5) Test of inpact
resi stance" was used, and the |lower part of the test
p|aﬁg245] 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-solids anticorrosive coating

composition

Main agent components and curing agent cbmponents 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



10 was provided with a cut |line reaching the base.
Then, the test plate was immersed in 3% salt water at
SEUE¥or 90 days (3M), andl4fter a | apse of 30 days
and a |l apse of 90 days, an appearance of the coating
filmwas observed and eval uated based on the
following criteria (in accordance 15 with JIS K-5600
6-1). Evaluation criteria AA: Regarding blister,
crack, rust, peeling and hue, any change is not
wagbsaepeded 0352ufBRciRegaydidngpanyingeaobldhiisbera paint
crack, 20 rust, peeling and hue, a little defect
sHﬁH&&n@%ﬁnbsgl@@%eh%%@s,C@hdABMeoaﬁrQngE?éﬁﬁrcoﬁﬁéﬁght
rust, peeling and change of hue apparenfly takes :
wald %&%pa§%al%@7h%%%ge&e@&%lyeﬁﬁxﬂﬁgthbﬁggdeﬂﬁgﬁaﬁigﬁ—
criteria of électri'c anticCorrosion property e test
te. i.n " lest of inpact resistance" was
SF%%@dgl$§§qFé§P'%%?Fg%%as imrersed in 3% 5 salt water
at f.or 90_days (3 {n_accprdance w th ASTM G 8,
and*gggégric éﬂt¥§8rngpghn%r%bﬁ?t€h%wgﬁgh?ﬁé§{éﬁed
based on the following criteria. £0253]|Evaluation
ANLLCOEFPELER CREGANG FGMBPEStEPN, cERBKkMaEseIeRRel i ng
and hue, 10 any change is not observed. BB: Regarding
copwpngné endplthet euriggaekentusepponent were mixed in a

weight ratio shown in Tables 1 and 2, prior to use.
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peeling and hue, a little defect (change) is observed.
CC. Any one of blister, crack, rust, peeling and
change of hue apparently takes place. 15 (8) Test

met hod and eval uation criteria of resistance to high
tenperature and high humdity The test plate used in
"(5) Test of inpact resistance" was used. The test
plate was held in a tester at a tenperature of 50C

an a—kH d:fu ef.. 0504 f or— 90 r{a\/c 20 (Ql\ anrl every
30| dal's c at g fordShas i
_y Co%n%gﬁgm seolgcis L&@Lf&g @ E&lymlnx\a 2| o
obs?gved -phd eval yad-edmased son) t hee|f akd.OW-ng cH Eekl p
(i p_accordance with JIS K—5600 7 2) .| SF=<b237 153
Eval uption criteria AA: Regardi ng Dl|i Stf..:GE ack
rugd .. p@‘é]"le’l‘ifg"%durﬁiﬂ%ésal )ﬁﬁi‘e’éHéﬁfge ils (et sehser ved| o
opbé BB: Regar di 1 dsﬁﬁ? one of bl | qterseassack, 5
HUSTTTPE g —ard—hge ttiTe Fect—(ctheanue) s
fgbse_rved.mcc._Any“’.:g,[eoofug liistier|_erlack, | rusty pge Lsng
anpl change| of hu8| appareritily |t akes |p|l ace. {(9) [Tes
fehog—eand—evaltaton—¢+ri-ter H—-gst-stance—+o—10
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7 days and 10

an appearance of the coating fil mwas eval uat ed.

eval uati ng an appearance of the coating film

size of

bli ster and degree of occurrence thereof were

contact with water of 20C. After 4 days,
eval uated 20 based on the followng criteria and

days,
For
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Eval uation criteria AA: Peeling of the coating film

was not observed. (excellent adhesion) 20 BB: Peeling
Sofl23e coating filmwas pariysal |y observed. [0257]

CC. Peeling of the coating filmtook place. (bad

adhesi on) SF-1237 155 { (10) Test nethod and

evaluation criteria of A heavy oil + salt water

i mersion test The test plate used in "(5) Test of

i npact resistance” was used. The test plate was

(Riased | Rag éaeeeaau@eﬁs%gng%%gg amounts of an
A heavy for 90 days
rdwPMa A Lier tl?l%ed' mTerS| on, the test plate was pulled
of the coating filmand corrosion of
t he Ggﬁ wer e V|sually observed and eval uat ed based
on t GPC6Wi AGS¢Pi teria. 10 [0258] Eval uation
criteria AA Adhe5|9n was excellent, and rust was not
obserRdEO3sn Befie 854S e. (DBBPenghedi SHPRASPEXEF PERE, (DRl
rust was observed on the base. 15 CC. Adhesion was
SPefl andndigeryas colpseratadedn tiveilbhde. fEon) YEkai-§hell
coating properties after interval The anticorrosive
Exgoat idug ,cditpiosi epox ywasusmadyed :bp90 to 310, xylene-cut
product, NV: 85%)
(22) Additive
(a2-1) Reactive diluent
“Cardolite NX4764” (alkylphencl 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 {petroleﬁm resin)
“HILENOL PL-1000S” ({(C9 fraction petroleum resin,
available from KOLON Chemical Co., Ltd.)
(a3) Acrylate monomer
"M-CURE 400”7 (tetrafunctional aliphatic acrylate,
eguivalent: 80 to 90, available from SARTOMER COMPANY,

INC.)

(bl) Alicylcic amine-based curing agent
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an air sprayer, dried and i mmedi ately subjected to
~outdoor 20 exposure. After an interval of a given
SH-1%87 the following finishlédati ng was applied. The
resulting test plate was dried at roomtenperature
for 7 days and then immersed in salt water for 1
nmonth. After the test plate was pulled up, a
cross-cut adhesion test was carried out, and SF-1237
156 interlam nar adhesi on was eval uated based on the
f ol haviBg o€r hb@bb@nah@aﬁ%l@oﬁﬁtl@% esd O t @8ipa
(in accordance with JI'S K5400 8. 2) ts reaching
addiethase were made at 5 intervals of 2 M so as to
form 25 squares. Onto the squares, a cell ophane tape

mas“ﬁhF Ega%gg$n4é8@ glgffrémg%igp rg€§byeel%9 at

an ang t peeél 1 peelThg ratio

atl rved. Evaluation c eria 10
Toplar 38 has 2 gtqubggﬁmeateawva{l%%m5[5:28
Pee|, | ess than 15% of the whole area was
obseﬁegal BBEVPé&RPHE EFO%o@hF%%%‘M%hﬁhﬂ%ggQﬁﬁFQQ%x§o
t han 35% of the whole area was observed. 15 BC

Ltpeel pA§LBE hydrPess emmhvabesntndo6ess than 60% of the
whol e area was observed. CC. Peeling of not |ess than
60%:dfluthecdhdbephpreanedimasn®bsit v esboky niesdi rc OElRDTY
20 "Uni marine 700" (avail able from Chugoku Mari ne

adBacny s,

“"AD-101” (available from Ohtake-Meishin Chemical Co.,
Ltd., active hydrogen equivalent: 96)

(b2) Mannich type curing agent’

“MAD204 (A)” (MXDA Mannich polyamine, condensate of
metaxylenediamine, formaldehyde and phenol, available from
Ohtake-Meishin Chemical Co., Ltd.)

“Cardolite NX4918” (Phenolkamine adduct, available

from Cardolite Corporation)

Other ingredients

Talc

“F~2 Talc” (general talc,.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
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Ltd., isocyanate crossliking two-pack urethane

resin-based finish coating) SF-1237 157 "Epicon
SEHd3e Fini sh" (avail abl e flAi®m Chugoku Marine Paints,

Ltd., nodified pol yam doam ne crossliking two-pack

epoxy resin-based finish coating) "Bannoh 500N

avai | abl e from Chugoku Marine Paints, 5 Ltd., epoxy

bi nder for AF)I( { r{kt E CC~fN3Mt03G 3-

3- 3INFC NO wWiowloUuUl m"( XOMONU

N OwNE¥ 03 C i

3 At ?&L%Q{él&*%?f@%%%ﬂﬁfﬁo}%%% Fig e
CH@Q10Q O '1@400 HIOHWHIOHWNH~0 HmHwWC

HW OLI) ONOM'OLnr Ou) 01 ONb)ro 0O W COUONO

UC%’oQaQJ]qu%TLd &0 O U x OUx Ux Ux 0) UXx UfU

X
4HTO M7 € o formmmil mro 0|)O).HHa N C
H C,

VR E ﬁlésparHKﬁb& 2 H KF%j“ "gottuerdiaf
Minerals, Inc.)
Anti-sagging agent
“ASA T-250F” (available from Ito SeiyulK.K.)
Curing accelerator
“Ancamine K-547 (available from Air Products and
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
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

“Bannoh 500 Curing Agent” (product name, polyamide
(for summer season), avallable from Chugoku Marine Paints,

Ltd.)
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" MMDvL 00~ Cuei®g Agent” (product name, modified

0
O
N

polyamine (for summer season), available from Chugoku
Marine Paints, Ltd.)

Main agent for winter season

“Bannoh 500 Gray Main Agent” {product name, universal
primer (fof 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 OD 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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coaling under test was appl, by a sprayer, then
Ay S TETPETE HuFRe diclt Elry SGBJ YEFeReREUERAIHEP

exposure. After an
accordance with JIS K-5600 3-3). In Examples 16 to 18 and

Comparative Example 5, the measurement waé 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 so that a dry film thickness should become
200 p and then dried. The resulting fest plate was
immersed in warm water of 40°C for 90 days and then
scratched with a lead of a pencil to examine a hardness of
the coating 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 wvarious

anticorrosive paints obtained in the examples and the
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4-4 E interval of a given tine, various finish
coatings were w applied, dried at roomtenperature for
SF-days and then w deterioridted by i mersing in salt
water at 40C for 1 ~ nonth. Then, interlam nar
adhesi on was overall evaluated. N R a NwUo.UUU
:UUo.o0o:UUUO " WUUUU o UUUUU-~~UUUuU
~rL;ryUUr,mUUUU ro UWNo % j CUWro W
f.U PQUWO4JN.;I ;11 N+) O C
céﬁé&k&%ﬂNe'éxamﬂﬂééx%¥;aﬂﬂ3§prgbln§ 30 NhaENaNdﬁy %ﬁ

tkpl%r{\ég'\ﬁ cgl.édicl\\l/ll:!’eOCd\;nel‘ Oa%l‘dout:%OI‘OOHNa.Pg F.B.Fnod.rbEd ?'8 an
%’ch%)l{e?r:egoofr ck:-»r‘% c!\ld’SQF{Hofro rodE?;thg pgepare a J’cest
plate. The test plate had a siée 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 following evaluation
criteria.

[0250] Evaluation criteria

AA: Neither crack nor peeling was observed.

BB: Fine crack was observed but peeling was not
observed.

CC: Peeling was observed.
(5) Test 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) 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 Kizai K.K.) under the conditions of 1/4 inch, 1 kg
and 50 cm, and the impact resistance was evaluated based

on the following criteria.
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AA: peel diameter of less than 12 mm

BB: peel diameter of not less than 12 mm and less
than 18 mm

CC: peel diameter of not less than 18 mm
(6} Test method and evaluation criteria of salt water
resistance

The test plate used in “(5) Test of impact
resistance” was qsed, and the lower part of the test plate
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

. with JIS K-5600 6-1),

Evaluation criteria

AA: Regarding blister, crack, rusf, peeling and hue,
any change is not observed.

[0252] 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.
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The test plate used in “(5) Test of impact
resistance” was used. The test plate was immersed in 3%
salf 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, rﬁst,
peeling and hue, a little deféct (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) Tesﬁ 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 £ilm
was observed and evaluated based on the following criteria

(in. accordance with JIS K-5600 7-2).
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EvaluatGod Wrileria

AA: Regarding blisfer, crack, rust, peeling and hue,
any change is nét observed.

[0254] BB: Regarding any onre 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.

(9) Test method and evaluation criteria of resistance to
water of temperature difference

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 intoc 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 wére evaluated
based 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 coating
film was evaluated after 1 day, 3 days.and 7 days from the

immersion.
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No. 10: none

No. B8: smallest size

No. 6: medium size

No. 4: large size

[0255] Degree of occurrence

D: dense

MD: medium dense

M: medium

F: few

[0256] 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).

Evaluation criteria

RA: Peeling of the coating film was not observed.
(excellent adhesion)
BB: Peeling of the coating film was partially

observed.

[0257] CC: Peeling of the coating film toock place.

(bad adhesion)
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N O U Finish coating properties after interval: The
coati ng under test was applied by a sprayer, then
SEHli2&8d and i mmedi ately subj gesed to outdoor exposure.
After an interval of a given tine, various finish (1)
E coatings were applied, dried atroomtenperature for
>1 W7 days and then deteriorated by imersing in salt
+~ water at 40C for 1 nonth. Then, interlam nar
adhesi on was overall evaluated. 01 o x ;U U U u; U U U

(14 UTs\Wnid - hold Qng @%ﬁlhaglén c%ﬁ%@?la’oy.ﬂ heécy &11 =+
qr~rq~r~W M P7: P7 ZF

5a1% %dyé@/lﬁﬂe@@lgnvt%étR O ' t| U UUr~r-~

~~~~~~~ ;G G FG U UV ~rL; FC FC, ~;

Eg Eg thlgge usedF

Coi s g Test of impact
resistance” was used. The test plate was placed in a
container containing equal amounts of an A heavy oil and
% 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

AA: Adhesion was excellent, and rust was not observed
on the base.

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
exposure. After an interval of a given time, the following
finish coating was applied. The resulting test plate was
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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g?%ggi s 16 to 18, Cbnparat|ve Exanpl e 5 Preparation
exanpl e of high-solids rapid-curing

[0259] Cross-cut acdhesion 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 cellophane tape was attached. Then, one end of
the tape was peeled at an angle of aboﬁt 45°, and peeling
(peeling ratio) of the coating film was observed.

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 whole area was obsefved.

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

“Unimarine 700” (available from Chugoku Marine Paints,
Ltd., isocyanate crossliking two-pack urethane resin-based

finish coating)



anticorrosive coating conmposition Miin agent
conponents and curing agent conponents of 5
SEritdXlor r osi ve coating conpdsitions were prepared in
accordance with formul ati ons shown in Table 7. In the
preparati on of the high-solids rapid-curing
anticorrosive coating conpositions of Exanples 16 to
18, the main agent conponent and the curing agent
conponent were each 10 prepared by honogeneously
m xivegizobl eReiky FikkiaR~spaedi1dbspeEsbNICHBGOLNMarine
[0266] In the painting with the high-solids rapid-
PG (AU CHIAF G £09LLRIACANRAS! LEGEs1 LREnBLIpack
agent conponent an he~“curing agent conponent were
' in.a i.ght .ratio.shown in Table 7, prior to
epg}s}zé’.eq:ﬁwsgnhibg%sggﬁl s,lSPaSiOSEE%ﬁPJ?ng anticorrosive
coat,_n 0 i,tions e subjected to various_ .
pr op&a?’w?ieg@ﬁ n avﬁﬁé\ggiﬁe%ﬁﬁhnéﬁuﬁgk}lnbaﬁh%I Raynts,
(In these tests, the points different fromthose of
Ltthe c@ory dndednfiod £Fare 20 described in the above
descriptions of the test nethods and in Tables 7 to 9
and their "Notes (Tables 7 to 9)". [0267] The test
results are set forth in Table 8 and 9. 4 CW 'O W
~W,>22 C4 00 NNW-HNOO 1GQUJOH %O
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Tabl e 8 (Test

Comp. Ex. 5

results) Test No. Ex. 16 Ex. 17 Ex. 18
(1) Curability (DFT: 200 m (time 20c

4.5 -7.5 required for enabling wal king) 5c 20.5 25 120

(2) Pot

(after

life (m.) 20c 20 20 60
i mrer si on of 40Cx3M 2B 2B 2B HB

WA HN S W>

resistance (23Cx7days) AA AA AA AA (5)
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(9) Tenperature difference test -1o Test surface (50c)
1010 6 D. 8 D.6 D No. Back surface (200
SH+le®yer at ure di fference: 3Q6) CC CC CC SF-1237 165
[0270] Table 9 (Finish coating properties of
hi gh-solids rapid-curing anticorrosive paint
conposition after interval) Ex. Ex. Ex. Conp. Test
No. 16 17 18 Ex. 5 Remarks Finish coating {
properties of (interval) o w various coatings p p, w

0565q } E&ah@l@scﬂkdggrl@xpééﬂﬁgrgtlﬁé Eﬁbﬁpié)5 -AA AA

AA r 3 eparadiShnansn i

y(Unlnarlne 7 Q) 30da $eC C .cC geec d C CC CC rt

a,< moO 903 198 " it door

expgﬁure W D, oM Epoxy-based AA ------ AA
ain agﬁpé GOWPPPEPtS and’ curing agent compdnents of

anticorrosive coating compositions were prepared in
accordance with formulations shown in Table 7. 1In the
preparation of the high-solids rapid-curing anticorrosive
coating compositions of Examples 16 to 18, the main agent
component and the curing agent compcnent were each
prepared by homogeneously mixing a blend by a high-speed
dispersing machine.

f0260] 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 ratio shown in Table 7, prior to use.

The high-solids rapid-curing anticorrosive coating
compositions were subjected to various property tests in
the same manner aé 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 9 and their “Notes (Tables 7 to 9)”

[0267] The test results are set forth in Table 8

and 9.
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equi val ent: 285) [0272] (ab) Petroleumresin 5 '
sEFNexdTes EPX-L2" (indene-stigaene-based, avail able
from Nevcin Polymers Co.) (bl) Alicyclic am ne-based
curing agent adduct of norbornanedi am ne with epoxy
resin (NBDA adduct) 10 (i) "NAD 7" (available from
Ont ake- Mei shin Chenical Co., Ltd., active hydrogen
equi val ent: 140) [0273] (ii) "SUNM DE NB- '905"

(available fremdyr Fﬂ:aqgiltgztgs Cherd galss, | nc.

active hydrogen equival ent: 15 (b2) l\/hnnl ch tvne

curing agenfes: W 039" ( MXDA I\/Brm;i. ol [pel.yam pe, 15 | ComP:
——avaH-abl-e—form—baihippen—t-nk—&—Cheni-cal-s-d-hs- '

{1 (t - $:Rar A cdy. 24 ]
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(7) Electric anticorresion (3% salt .
water, 40°Cx3M) Ak AB AA A
(8) High temperature and high humidity
(40°C/95%x3M} AR AA AR RA
{8} Temperature difference test A 10 i 10 10 )
Test surface (50°c) =L B Y I R 0. E
o 7D No.6 D | No.6 D | No.6 D | No.8 D
Back surface (20°C) Zdbe
(temperature difference: 30°C} sion cc cC cC cc




5 (v) anti-saggi ng agent (trade nane: ASA T-250F,
available fromlto Seiyu K K.) i (vi) tertiary am ne
SK+tIrzgde name: Ancam ne K-54,1g5avail able fromAir
Products and- Chemicals, Inc.) (vii) potash fel dspar
(trade nane: KM 325, available 10 from Conmerci al
Mnerals, Inc.) (viii) bariumsulfate (trade nane:
Bari co 300W avail abl e from Hakusui Chem cal
Industries, Ltd.) Conparative Exanple 5 (i) "Nova
Lig 110 Agent.s . (gen ] _ -
ot b, P oa oA Ae PEBbeRETEs A7 M phrpoLids
Chu MAr. i Paj td.) (ii)_."Nova 5000. Curi
ngopeEatBEED S, PRLEL Sor kb S (it In SRS T e
curing agent (nodified .polyam.ne), available from
Chugoku Marine Paints, LEfi %Va’z‘é SF-1237 168 CLAIMS

I A™hi gn_SOLTdS antt Corrpskve &oa TH10 COSPoSr tTon N
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l a - - - D"
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CUTTNg agertt ouVATET kb sEIEe] T 1T agetit L,Ofﬁ‘p'OﬁEft?- é@ a a8
and/ or the [CUF NG agem}s Eampgnant | (B) cogpri|ses ab 5
Oreaste-daedofl The 7 days| A AR I TAR I TERTT| 2o e Ry -
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[0271] Notes (Tables 7 to 9)

5 Raw materials used

{al) Epoxy resin
“AER260” (bisphencl A type epoxy resin (liquid at
ordinary temperature, available from Asahi Kasei Epoxy Co.,
Ltd., epoxy equivalent: 190, NV: 100%)
10 (a2} Additive

(a2-1) Reactive diluent
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10 follow ng additive (a2) and the follow ng coating
film nodifier (ab): (a2) at |east one additive
SBdlaxted fromthe group caqasisting of (a2-1) a
reactive diluent having an epoxy group and (a2-2) a
nodi fi ed epoxy resin, and 15 (ab) at |east one coating
filmnodifier selected from the group consisting of a
petroleumresin, a xylene resin, a counmarone resin, a
terpene phenol resin and a vinyl chloride-based
COPOIRYIRY1:1 292 Eﬁq‘thl é@ﬁ‘23@|1'3‘§isg§m:h89§r @ehyg, coating

COfT'pOSItIOI’] as clained in claim1l V\herelnthe mai n

f§¥¥gbfé) Qf. thd%% E@eanﬁoﬁﬁ hi%%lgas&ag £i O%o¥%

pol yneri za aCryrate  ronomer
igx%éﬁ qu rgain (al), the reactive SF-1237 169

Jent haV|ng an epoxy group and the nodified
epoxy..resin (az2-2). A hi gh-solids anticorrosive
coatoﬁa%ﬁonpoéﬁpl ﬁetgoéﬁﬁﬁrF§Fh@ (A) a main agent

conponent cog§!|3|qg (al) an epoxy E resin, and (B) a
curi ARG dmpanentndenpresyngneblysad, Manal tabigpe
curing agent, 10 wherein the main agent conponent (A)
fr@mdﬂhqunnaniymany &gent conponent (B) conprises at
| east one of the followi ng additive (a2) and the
f ol l(@a)n@ldestding hinkme-paehi eurfal) agéad) at | east

one additive selected fromthe group

adduct of norbornanediamine with epoxy resin (NBDA
adduct)

(1) “NAD-7"” (avallable from Ohtake-Meishin Chemical
Co., Ltd., active hydrogen equivalent: 140)

[0273] (ii) “SUNMIDE NB-905” (available from Air
Products and Chemicals, Inc., active hydrogen equivalent:
90)

(b2) Mannich type curing agent

“WH-039” (MXDA Mannich polyamine, available form
Dainippon Ink & Chemicals Inc., active hydrogen

equivalent: 98)

Other ingredients

(1) mica (trade name: Suzorite Mica 200HK, available
from Kuraray Co., Ltd.)
(ii) benzyl alcohol (available from Tosch Corporation,

boiling point: 205.45°C)
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15 consisting of (a2-1) a reactive diluent having an
epoxy group and (a2-2) a nodified epoxy resin, and
SH-dR)B7at | east one coating fles¥ym nodi fier selected from
the group consisting of a petroleumresin, a xylene
resin, a coumarone resin, a terpene phenol resin and

a vinyl 20 chl oride-based copol yner. 4. The
hi gh-sol i ds anti corrosive coating conposition as
claimed in claim3, wherein the main agent conponent

(A hunthes 68APEL S8R (8@A-aoBel YIRLI ZAPI &€ from
(nmeth)acrylate SF-1237 170 nononer in addition to the

M3 SRA FHAS IR efr@ ki EBﬁgEﬁ%EF%ﬁzd di luent (a2-1) having

an epoxy group and 't epoxy resin (a2-2). 5

5. The. high-solids i corrosive coating conpositi

25 PG ol TERREnG AR of Set AiFm Ea SR ELAT RN e el b 1e

mai n.agent conponent (A) conprises the epoxy fresin
frogy )%,hlgﬁé &&efPPF%lPagz) or the coating film nodifier

(ab), and if necessary, the polynerizable (meth

acr yVat antiosagadner agasy, 6Erefe nane: AEhtTo ent

(A) -conprises the epoxy resin (al), the additive
av@alpplandriofn deceSsayy, Kt Ke) pol yneri zabl e

(et h)acrylate nmononmer (a3), and the curing agent

conpgeténtetBlaconpnifes (thedeoakineg Ahdamivodik+®s, 15

(ab). 6. The high-solids anticorrosive coating
aveanpesit irfedm AsrcbabABEtENaARYcABRIGA1S) aim®. 1 to 5,

wherein the solids content of the coating

Fi 1 mef 95 MhBE,CANPONERL- LN (EREde name: KM-325, available
from Commercial Minerals, Inc.)
(viii) barium sulfate (trade name: Barico 300W,
available from Hakusui Chemical Industries, Ltd.)

Comparative Example 5

(i) “Nova 5000 Light Gray Main Agent” (general name
of product, solvent-free epoxy coating, available from
Chugoku Marine Paints, Ltd.)

(1i) “Nova 5000 Curing Agent” {general name of
product, solvent-free amine curing agent (modified

polyamine), available from Chugoku Marine Paints, Ltd.)
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20 anticorrosive coating conposition is in the range
of 72 to 100% by volune. 7. The high-solids
SEmt3%or rosi ve coating conpdéBtion as clained in any
one of clains 1 to 6, wherein the solids SF-1237 171
content of the coating filmformng conponent in the
anticorrosive coating conposition is in the range of
75 to 85%by volune. 5 8. The high-solids '
anticorrosive coating conposition as clainmed in any
one of claims 1 to 7, wheridIMs he main agent
conponent (A) further contains at |east one filler
sel act edaf hoght Be1gHEUANEORSIFEbE NGe Oéoﬁ)@{rilc%‘_r%érhﬂﬁ@i@ion
pot ash feldspar and titaniumwhite. 10 9. The
cigdh-S@lg;ds anticorrosive coating conposition as
clainmedin any one of clains 1 to 8, wherein the main
age c aen [ _CO ins_talc 10. The
non o B Eneeeht, serbetesty PRbERnniei 1o bh Hhseoy
régi in%d in any one of clains 1 to 9, wherein the epoxy
resi'n gi) is at least one resin selected fromthe
gro % consi sting of a bisphenol A type epoxy resin, a
bi SB énél CUABPEyRECBhoSYTPREFR T afEMBL BF Spthehol) RRype
epoxy resin. 20 11. The high-solids anticorrosive
aldsycildg evapesbesed casiobakgedtin any one of clains 1
to 10, wherein the reactive diluent (a2-i) having an
epoxpegednpths méiheagéntonempohshanc®) seh@tsedofie om
t he group consisting of phenyl
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 (a2-1) a reactive diluent having an epoxy
group and (a2-2) a modified epoxy resin, and

(ab) at least one coating film modifier selected from
the group consisting of a petroleum resin, a 2ylene resin,
a coumarone resin, a terpene phenol resin and a vinyl

chloride~based copolymer.

2. The high-solids anticorrosive coating composition

as claimed in claim 1, wherein the main agent component
(A) further comprises (a3) a polymerizable (meth)acrylate

monomer in addition to the epoxy resin (al), the reactive
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SF-1237 172 glicidyl ether, alkyl glycidyl ether,

gl%fidyl ester of versatic acid, a-olefin epoxide,

H;¥ Yexanedi ol diglycidyl 1éPher, neopentyl glycol

di gl ycidyl ether, trinethylol propane triglycidyl

et her and al kyl phenyl 5 glycidiyl ether. kr, 12. The

hi gh-sol i ds anticorrosi ve coating conposition as

claimed in any one of claims 1 to 11, wherein the

nodi fied epoxy resin (a2-2) is a diner acid nodified
dEpmant 1G2-asi haaridPraraRRREX Y ro@pl Andn twal eBdanied

aromatic ring is hydrogenated. 13. The hi gh-solids
ety GRIJiQSI (W@ -g0ating conposition as clained in claim

2 or 4, wherein the polynerizable 15 (neth)acryl ate

nmononer (a3) is a nonofunctional or polyfunctiona

al i phatic (neth)acryl ate nononer and/or a

nmongf unct,i nal . or. pol yfunctional aromatic. _
(ror) acPy PaEE RinoeF 3601405 HE Fighies) Pageosition
anti.carrosive coating conposition as clainmed in claim
CHAR5S3N9%herein the alicyclic amine- based curing
agent (bl) is an adduct of norbornanediamine wth an
epoxXyr &8s 1dn@peintagoaaenentorompsprdnenddilanfhecpoxy
with an epoxy resin. SF-1237 173 15. The high-solids
regitri,.c@ndosi ve coating conposition as clained in claim
3 or 4, wherein the Mannich type curing agent (b2) is
a MaBni ahcuypegcagieng agepbnkatmedmbyising (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
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
group and (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 resin and a vinyl

chloride-based copolymer.

4, The high-solids anticorrosive coating composition

as claimed in claim 3, wherein the main agent component

(A) further comprises (a3) a polymerizable (meth)acrylate



10

15

20

5 Manni ch condensation reaction of a phenol, an

al dehyde and an am ne conpound, or an adduct of the
SEv@dich type curing agent 1&th an epoxy resin. 16.

The hi gh-solids anticorrosive coating conposition 10

as claimed in claim3, 4 or 15, wherein the Mannich

type curing agent (b2) is a Mannich type curing agent

formed by Mannich condensation reaction of a phenol,

an al dehyde, and pol yam noal kyl benzene or alicyclic
mop@ingamine adth thion the chiegbpsall dssant i(gQ) | OSh¥ereactive

coating conposition as claimed in claim3, 4 or 15,

divhenei n e \MapRiich ta)ﬁp%%)og(w 'g%u%ggﬁa che) mb&léled

Manni ch type curing agent formed Manni ch

ep%gpgd%%%_td o(rldzrezqctl on of a phenol, an al dehyde, and

nore am ne conpounds of xnyIenedlan1ne 20

i sophor onedi am ne, nor bor nanedi am ne,

dlanlnodlcyclohexylnethane and bi s (am nonet hyl)

cyclohexa 18. The high-solids anticorrosive coating

conposi t FOF P&ghcEaiiea PREEFAFAPSIVE BPAEHNT WHRIRRATE Cion

the Mannjch type SF-1237 174 curing agent gbZ) is a
asvEdRilEec e 3 08¢ adent afissnad tby 4, Mahakehn

condensation reaction of phenol, fornmaldehyde, and

onetbe merie agend compourds @A)nebmpyﬁybenédéam@m&y

i sophor onedi am ne, norbor nanedi am ne, 5
rediiam(addi,cytleoheilcivthaae ) aBd the coating film modifier

bi s(am nonet hyl ) cycl ohexane. 19. A primer conposition
(aBQNPhingi NG h%%é@s&&ys0Eh@spo§9hb99&59§bVQm§9@$é@ﬁylate

conposition of any one of clains .
monomer {a3),or
the main agent component (A) comprises the epoxy
resin (al), the additive (a2), and if necessary, the
polymerizéble (meth)acrylate monomer (a3), and the curing

agent component (B) comprises the coating film modifier

{ab) .

6. The high-solids anticorrosive coating composition
as claimed in any one of claims 1 to 5, wherein the solids
content of the coating film-forming component in the

anticorrosive coating composition is in the range of 72 to

- 100% by volume.

7. The high-solids anticorrosive coating composition

as claimed in any one of claims 1 to 6, wherein the solids



10

15

20

20. A high-solids rapid-curing anticorrosive coating
conposition conprising: (A a main agent conponent
SEohpPising (al) an epoxy r¥din, and 15 (B) a curing
agent conponent conprising (bl) an alicyclic
am ne-based curing agent, wherein the main agent
conponent (A) and/or the curing agent conponent (B)
conpri ses at |east one of the follow ng additive (a2)
and the following coating film 20 nodifier (ab): (a2)
cattdmnss £ oftee agditting ﬁ@ne@ﬁ%ﬁﬁdgomo&@%n@heu Bn the
consisting of (a2-1) a reactive diluent having an

arePRXYr r& DD ANt iR2-Dmpd sMdidd g %%Q%%Fr§§% Ef6@d75 to .

SF-1237 175 (ab) at” | east one coating film ifier
8§§H§§t&6ﬁﬁﬁ m the group consisting of a petrol eum
resimn, a xylene resin, a coumarone resin, a terpene
phenol resin and a vinyl chloride-based copol yner,
and 5 a | owboiling point solvent having a boiling
poi of _ not .higher than 150C at atnospheric pressure,
is ;b[o‘t ﬁiﬁs&‘&ﬁpi‘élollﬁdéoﬁpéilﬁé’&rioﬁ11"ﬁecﬁthflg composition
conposition. 21. The high-solids rapid-curing
At B siy @mD @eaiing ledimsost thicor rawhelrgiretihenmain
claim 20, wherein the main agent conponent (A)
adant eomrorprd sés (adthar ponymemiszall éegaet bhacrylate
nononer in addition to the epoxy resin (al), the
selestdd/ efmtinl st ofrazipl odh@distg nn ofepaxy usl euprand,t he
nodi fied epoxy resin (az2-2).
potash feldspar and titanium white.

9. The high-solids anticorrosive coating composition
as claimed in any one of claims 1 to 8, wherein the main

agent component (A) further contains talc.

10. The high-solids anticorrosive coating composition
as claimed in any one of claims 1 to 9, wherein the epoxy
resin (al) is at least one resin selected from the group
consisting of a bisphenol A type epoxy resin, a bisphenol

AD type epoxy resin and a bisphenol F type epoxy resin.

11. The high-solids anticorrosive coating composition
as claimed in any one of claims 1 to 10, wherein the
reactive diluent (a2-1) having an epoxy group is at least

one substance selected from the group'consisting of phenyl
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15 22. A high-solids rapid-curing anticorrosive
coating conposition conprising: (A a main agent
Skonpohent conprising (al) dA2epoxy resin, and 20 (B)
a curing agent conponent conprising (b2) a Mannich
type curing agent, wherein the main agent conponent
(A) and/or the curing agent conponent (B) conprises
at | east one of the SF-1237 176 follow ng additive
(a2) and the following coating film nodifier (ab):
glia2)dwdt dtbast, add&yaddilticieviekebbed HlLoaithe @so8p of
consisting of (a2-1) a reactive diluent having an

SR c 2 dQU 2+ dif ipe S
R R e FA A s g R

etithe grr%@e@l%ql atyﬁ%%ﬁ@%&&@h.%%é@ﬁ n, a xylene

resin, coumarone resin rpene phenol resin and

I e I
%ﬁ?%O%?@ Bt EaR0esEoRA FRE s 6% PhsTermevas

not., her ,than 150C at atnospheric pressure is not
gﬁ?ﬁﬁxréﬁt &PF contalned in the paint conposition. 23.

The hi gh-solids anticorrosive coating conposition 15

as claimed in claim22, wherein the main agent

conponent  (A) further conprises (a3) a polynerizable

(netlB)yactyrabeghnendids Antaddirpenve ocodiel mpoxympesition

(al), the reactive diluent (a2-1) having an epoxy
a%y&iﬂim&ddihhanyodhéied claims 1 to 11, wherein the
modified epoxy resin (a2-2) is a dimer acid modified epoxXy
resin and/or an epoxy resin in which an arcmatic ring is

hydrogenated.

13. The high-solids anticorrosive coating composition
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.

14. The high-solids 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 epoxy resin and/or an adduct of isophoronediamine

with an epoxy resin.
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epoxy resin (a2-2). 20 24. The high-solids

rapi d-curing anticorrosive coating conposition as
SE11&3Yed in any one of clai 8320 to 23, wherein

SF-1237 177 the main agent conponent (A) conprises

the epoxy resin (al), the additive (a2) or the coating

filmnodifier (ab), and if necessary, the

pol ynmeri zabl e (nmeth)acrylate nononmer (a3), or 5 the

mai n agent conponent (A) conprises the epoxy resin

(al), the additive (a2), and if necessary, the

pol ymeri zabl e (meth)acryl ate nononer (a3), and the

curisg aggenhiedrRenedt 6B}icerPhrEses tHEtERAGLESGoddIthon
nmodi fier (ab). 10 25. The high-solids rapid-curing

asarayaqaferaoaan%laqqat3l %& GOMR@sk-kk AN A8 ﬁgﬁhiﬂ%ﬁ tg%@ny

one of clalnB 24, "wherein the solids content of
A g f| m.f_or. n h
ol L Ao ERSHTETRR o e ‘e o

of .72 to_100% vol une. ,26. 0
P -%&ﬁﬁ%&s’&%%%ﬁ&&%n Ehati H3SBIpos: Fhfichude and
clalned in any one of clains 20 to 25, wherein the
AR Ngg SRMPOSMSn &t 2RARIEREE0PEL RBEcHRRAGCROt BB NEUTing
conponent (B) contains a high-boiling point solvent
A%eREH WG th Boi EPegYpsiestnef hi gher than 150C at
at nospheric pressure.

le. The high—éolids anticorrosive coating composition
as claimed in claim 3, 4 or 15, wherein the Mannich type
curing agent (b2) is a Mannich type curing agent formed by
Mannich condensation reaction of a phenol, an aldehyde,

and polyaminocalkylbenzene or alicyclic polyamine.

17. The high-solids anticorrosivé coating composition
as claimed in claim 3, 4 or 15, wherein the Mannich type
curing agent (b2) is a Mannich type curing agent formed by
Mannich condensation reaction of a phenol, an aldehyde,
and one or more amine compounds of xylylenediamine,
isophoronediamine, norbornanediamine,

diaminodicyclohexylmethane and bis(aminomethyl)cyclohexane.

18. The high-solids anticorrosive coating composition

‘as claimed in claim 3, 4 or 15, wherein the Mannich type
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SF-1237 178 27. The high-solids rapid-curing
anti corrosive coating conposition as clained in any
SET5AE3df claims 20 to 26, whdfein the main agent
conmponent (A) further contains at |east one filler
selected fromthe group consisting of 5 barium
sul fate, potash feldspar and titaniumwhite. 28. The
hi gh-sol i ds rapi d-curing anticorrosive coating
conposition as clainmed in any one of clains 20 to 27,
cuntieceiageintie (hi)n iagenManntphnegpe( Ahrtngt hgentcofb anerds by
10 talc. 29. The high-solids rapid-curing '
Maifti ic@i0 opRieV @ a tG@at FBEcEQAROsIFt bBBnas, CkaimBldéy @Y and
one of clains 20 to 28, wherein the epoxy resin (al)
orleS At mlo8@Sthrane eabButasSekentedxl i 9MLh8: ShoMP,
consi sting of a bisphenol A type #&pdxy resin, a
o l,:AD.type .0_and_a bisphenol F type
e R A e s8R RSB o Sl ng
.ant.i carrosive 20_coating conposition.as claiped in .an
a1 G E Dy 582ha0Y AT obhe(RB PametivD urf iRiane.
(a2-1) having an epoxy group is at |east one
substance selected fromthe group consisting of
phenyl glicidyl ether, alkyl glycidyl ether, glycidyl
est éP-of AvBrdaerccaspdsibionetpmpepokidethg 16l SF=sPBidds
179 hexanedi ol diglycidyl ether, neopentyl glyco
angiigbyciodyilve evhéaingt compbhytobpr opaaeyt ongl y£idydims 1
et her and al kyl phenyl glycidiyl ether. 5 31. The
tohilgh-sol i ds rapid-curing anticorrosive

20. A high-solids rapid-curing anticorrosive coating
composition comprising:

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

{B) a curing agent component comprising (bl) an
alicyclic amine—basea 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 followinglcoating 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
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coating conposition as clained in any one of clains 20
to. .30, wherein the nodified epoxy resin (a2-2) is a
SHrher’ acid nodified epoxy FBsin and/or an epoxy resin
in which an aromatic ring is hydrogenated. 10 32. The
hi gh-sol i ds rapid-curing anticorrosive coating
conposition as clained in claim?21 or 23, wherein the
pol ynmeri zabl e (nmeth)acryl ate nononer (a3) is a
nmonof uncti onal or pol yfunctional aliphatic
(et Blakryt ateast5 arenenert iamgl/ Hirlra melidfienc seiakted from
pol yfunctional aromatic (neth)acryl ate nononer. 33.
tHdeghogh- sohs dst 18pidF cUrpdtgradig Pdsa%i, Ve x§AahicNGesin,
conposition as clainmed in claim?20 or 21, whérein 20
a tdsumh + 6Y€| +&s B NE-RASRhE Widih B o Bk 155 3R 1
adduct of norbornanedi am ne with an epoxy resin a%ﬁ/or

1 AOGLICE - < OF éa&#ﬂg&ﬁ$eQLﬂyine with an epoxy resin.

C
SF- 1237 180  34. ‘gh=sol i ds rapid-curing
anti )Si Ve .coating.conposition _as clajinmed,in claim
55 of PO GRS RIS Hodhate hytagef bpasy of
i.,s .,a. Mannich type ., curing agent fornmed by Mannich
n%toﬁble?fwil R e o fofe IS PIEF SHrGeiyd8o%nd
an am ne conpound, or an adduct of the Mannich type
SURFT Y ekt santR ek gox e giaint3sonpes itigh-sol i ds
rapi d-curing anticorrosive coating conposition as
claimed in claim?22, 23 or 34, 10 wherein the Mnnich
type curing agent (b2) is a Mannich type curing agent
forrdd byrhéhmiighh sedndensatiehcueddli @Aticorrosive
coating composition as claimed in claim 20, wherein the
main agent component (A) further comprises (a3) a
polymerizable (meth)acrylate monomer in addition to the

epoxy resin (al), the reactive diluent (a2-1) having an

epoxy group and the modified epoxy resin (a2-2).

22. A high-solids rapid-curing anticorrosive coating
composition comprising:

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

(B) a curing agent component comprising (b2) a
Mannich type curing agent,

wherein the main agent component (&) and/or the

curing agent component (B) comprises at least one of the
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of a phenol, an al dehyde, and pol yam noal kyl benzene or
lLi.,cyclic polyam ne. 15 36._The hi gh-solids
SE?&&%ﬁ-curing anticorrosive17§oating conposition as
claimed in claim?22, 23 or 34, wherein the Mannich
type curing agent (b2) is a Mannich type curing agent
formed by Mannich condensation reaction of a phenol,
an al dehyde, and one or nore am ne conmpounds 20 of
xyl yl enedi am ne, isophoronedi am ne, norbornanedi ani ne,
fodilgmiinediadyécomexyraet hadethadfollowing coating film
bi s(am nonet hyl ) cycl ohexane. .37. The hi gh-solids
moddgiiércyrbhg anticorrosi ve coating conposition as
claimed in claim?22, 23 or 34, SF-1237 181 . wherein
the (Mannkehlkype eHei Bgdagent §02IctsSd ar Mahntled gtyRe
curing agent forned by Manni ch condensati on reaction

cd@%i@ﬁ%ﬂggoffQEgah@eByg@ac@ﬂ@eoaflﬁénﬂnﬁ§vfﬂ§n§n epoxy

compoun of netaxyl yl enedi am ne, 1 sophoronedi ani n€,
or.bhar edi, ani . ¢ am LGY Xy thane and s
gr%ﬁ?(éﬂ?ng%gt%§|?L@@Fé%%%ngggkgsféggg'h%g -solids

rapi.dscuring anticorrosive copatin ppposi tion as
i oGS Ph R85k 05! SBrking Shit STag EheT s SRR £xom
N capabl e of forningra coating filmhaving a curing
i FECUP ABRSHBrE™PhaA & RELFSLEWA Rasiny pdtXyYigRe ofesin,
10 minutes to 40 mnutes. 39. A nethod for painting
A CREMEXPBE| BRSBT, adsheppengsrhenpti sehy: apdl §i ngnyhe
same high-solids anticorrosive coating
chloride-based copolymer, and
a low-boiling point solvent having a boiling point of
not higher than 150°C at atmospheric pressure is not

substantially contained in the paint composition.

23. The high-solids anticorrosive coating composition
as claimed in claim 22, wherein the main agent component
(A} further comprises (a3) a polymerizable {meth)acrylate
monomer in addition to the epoxy resin (al), the reactive
diluent (a2-1) having an epoxy group and the modified

epoxy resin (az2-2).

24. The high-solids rapid-curing anticorrosive
coating composition as claimed in any one of claims 20 to

23, wherein
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conposition of any one of clains 1 to 19 as a priner
)] (i) a bottom of a shi or (i) a bottomand (ii)
Squgggt t oppi ng of a ship,IZ%d 20 then applying an
organotin-free. hydrolyzable antifouling paint onto
“the prinmer coating film 40. A nethod for painting the
exterior of a ship, conprising: SF-1237 182 applying
t he sane high-solids anticorrosive coating comnmposition
of any one of clains 1 to 18 as a primer onto the
wholt8CoMaaR 8gesitdeopraneny 6R) acemppisae! tee mpqdy a
bottom (ii) a boot topping and (iii) an outside
ragdar dal$ . 5therd adkén iappl(gRhgoantbegansatingf fekm modifier
hydrol yzabl e antifouling paint onto the priner
(at0at iamg fiifl metessadyonthehpobgintomzbb)eoméble) Hot¢me
(i) and the boot topping (ii) of the prinmer treated
moRldiieirde aphat ibgg. 10 41. A nethod for painting the
exterior of a ship, conprising: applying the same
hi g 0},] LEO ' oaki n g ny
B R C T
f. a t si l.ating of shiip i ncl udin 1) a
TP oA (i iltﬂgae%@%ttltg’%péf‘%é' ARl it SERISEHY, Jhne
oard,. en ap in n organotin-free hydrol yzabl e
po ﬁ’{fﬁefraﬁﬁfoﬁs ﬁgﬁeﬁwa‘ﬁ?ﬁﬁﬁa PRRBRS chac! ngF BRI T o e
on the botton1gi) or the bottom (i) and the boot
aggaﬁppﬁ@pepppt (B) comprises the coating film modifier

(ab).

25. The high-solids rapid-curing anticorrosive
coating composition as claimed in any one of claims 20 to
24, wherein the solids content of the coating film-forming
component in the anticorrosive coating composition is in

the range of 72 to 100% by volume.

26. The high-solids rapid-curing anticorrosive
coating composition as claimed in any one of claims 20 to
25, wherein the main agent component (A) and/or the curing
agent component (B) conﬁains a high-boiling point solvent
having a boiling point of higher than 150°C at atmospheric

pressure.
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20 of the prinmer treated outside plating and applying
finish coating for outside board onto the outside
SEb&&PJ (iit), and if neces§3$y, further applying a
finish coating for boot topping onto the boot topping
(ii). SF-1237 183 42. The painting nmethod as cl ai ned
in claim4l, wherein the finish coating for outside
board is at least is one coating selected froma
ur et hane- based coating, an 5 epoxy-based coating, an
acr ylli.c- Basetiigbasphjdandapidehhpingairiicorrosive
pol yol efi n-based coating, and the finish coating for
cdaddngt appiceg iitd cat akealbingd daabhpgosel ectethiis Al ato
ur et hane- based coati ng, an epoxy-based coating, an
263Ck¥leire-ikased eRahi Bgend @Bhgbh@ﬁtedApotuﬁt@éfrb&ﬁ@é&hs
10 coating and an organotin-free hydrol yzabl e
ataQEb%QuUanfiQ@thseﬂégsgaenghnE a9 98£$ogoﬁ§ﬁ§%f%§m%%

|nanyoneo cl ai s

ba%ﬁ%%h%hﬁ%atreeg%¥grgl%éﬁg §FelgnénE|EgH£u£gw fﬁ@t

contai ns a tr r “copol yrer contai hi ng

constituent units derlved fron1tr|alkyIS|IyI ester of

a polynerizabl e unsaturated carboxylic acid in

amounts of 10 to 65% by wei ght and having a )

nunBEr - atBFaféInnBPESF aF anefgREr (M) 2BF LA tiore

50000. 20 44. The painting nethod as clainmed in any
cogiangf copPgisit 189 86 43aimhdr éhnanheone gahotlaims e20 to

hydr ol yzabl e
27, wherein the main agent component (A) further contains

talc.

29. The high-solids rapid-curing anticorrosive
coating composition as claimed in any one of claims 20 to
28, wherein the epoxy resin (al) is at least one resin |
selected from the group consisting of a bisphenol A type
epoxy resin, a bisphenol AD type epoxy resin and a

bisphenol F type epoxy resin.

30. The high-solids rapid-curing anticorrosive
coating composition as claimed in any one of claims 20 to
29, wherein the reactive diluent (a2-1) having an epoxy
group is 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-
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antifouling paint contains a vinyl-based resin in
which an organic acid is bonded to at | east one side
SER 7 end SF-1237 184 thrdd8h an internol ecul ar bond
owng to a netal ion (nmetal salt bond). 45. A nethod
for painting the exterior of a ship, 5 conprising:
appl ying the sane high-solids anticorrosive coating
conposition of any one of clains 1 to 18 as a priner
onto the whole of an outside plating area (A) of a
hestiapedionis td itgityed. dyfl Eithea ,botdopantili ylgcbaotitdppidgl
and (iii) ~_. 10 an outside board and the whole of an
etengao;s et Arearh 1B)] pifopaineS il ganeSeRt emhbheawpper side
of a deck and constituted of (iv) a deck and (v) a
a SRAPEF S A pIC tirgy i dilRan <3y i ng an organotin-free
hydrol yzabl'e™ antifouling paint onto the priner
coating filmfornmed on 15 the bottom (i) or the bottom
(i) and the boot topping (ii), applying a finish

coat{.ng for outside.board_onto the outside board

(1T atdeaBaPli RG1a%F RFBACGSUETRG FOF HEEKOBHTS ¢ he
dﬁ%ﬁﬁf&%)' 20 46. The painting nethod as clained in

CAlH MR OSortpOs Big SLEpPed ng PRY SRReChi §h2dBFi 48 to
anticorrosive coating conposition of any one of

30 dharein Fheomesifigd wPoxontesinhd aghd) eisf agdimer
outside plating area (A) of a ship SF-1237 185

agshstddivtied efpogiy) reshat o/ of iEh apbegt reeppi ng ahdch
(iii)

an aromatic ring is hydrogenated.

32. The high~solids rapid-curing anticorrosive

coating composition as claimed in claim 21 or 23, 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.

33. The high-solids rapid-curing anticorrosive
coating composition as claimed in claim 20 or 21, wherein
the alicyclic amine-based curing agent (bl) is an adduct

of norbornanediamine with an epoxy resin and/or an adduct

- of isophorcnediamine with an epoxy resin.
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an outside board and the whol e of an exposed area (B)
of a ship present on the upper side of a deck and

Skostituted of (iv) a decH$8nd (v) a superstructure,
5 then applying an organotin-free hydrolyzable f
antifouling paint onto the prinmer coating filmforned
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), applying a finish
coatddng ffbe Hegk-%0ldnsortbeddeckifigvantaadrapplyséng a
finish coating for superstructure onto the

ccitpers otgplodie 10y asd tlaledpanntingmnmebhed as, clakiedn
in claim45 or 46, conprising: 15 applying the sane

ey Ohasaldrls vl I6areS Y03k 91 AR LAN:oheany

one of clains 1 to as a priner onto he who

t I of [ S 0
L%E)n%“ a%’e?ﬁ:oﬁloﬁrﬁ I'Eigbgrr Eﬁo% )ch coﬁd%px %tggpl }et&%?gn I)f a
out si de _board.and the mhole of an_exposed area
o “Eny s 'éﬁ‘t "0 e ipe: 3G o0Rs aodecr ariect of
consti tute (iv) a deck and (v) a superstructure,
%é‘i‘f‘%ﬁl&'y tﬁfé’eaﬁué”ll@gn BOPALS WéENhgar 6PYEAbIEsin.
antifouling paint onto the prinmer coating filmforned
on the bottom (i) or the bottom (i) and the boot
topping (ii), SF-1237 186 applying a finish coating
f or 36ut sTtle bhoghdsohtdst hepiddtsrilegbaat ticoérrdgive
applying a finish coating for deck onto the deck
coitihg apehpbkiReeassar ¥1aappdyiAgcaafinnbsh 23 or 34,
wherein the Mannich type curing agent (b2) is a Mannich
type curing agent formed by Mannich condensation reaction

of a phencl, an aldehyde, and polyaminoalkylbenzene or

alicyclic polyamine.

36. The high-solids rapid-curing anticorrosive
éoating composition as claimed in claim 22, 23 or 34,
wherein the Mannich type curing agent (b2) is a Mannich
type curing agent formed by Mannich condensation reaction
of a phenol, an aldehyde, and one or more amine compounds

of xylylenediamine, isophoronediamine, norbornanediamine,

diaminodicyclohexylmethane and bis(aminomethyl)cyclohexane.

37. The high-solids rapid-curing anticorrosive

coating composition as claimed in claim 22, 23 or 34,
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coating for boot topping onto the boot topping (ii). 5
48. The painting nethod as clained in any one of
SEc1l&i3s 45 to 47, wherein tR81finish coating for
outside board is at |east one coating selected froma
ur et hane- based coating, an epoxy-based coating, an
acrylic-based 10 coating and a chl ori nat ed '
pol yol ef i n-based coating, and the finish coating for
deck is at | east one coating selected froma
whgretima uéreb ¥sect ichatiypg, cariapoxyehased?2) coat & nganiich
acrylic-based coating and a chl ori nated
typel yelrahign=kesed reeakdnsy “anA9chThenBahBht Nen "BEA@E: on
as clainmed in any one of clainms 46 to 48, wherein the
off iphedld1C0FIME 110k vl ShHE oREALY 188t ahEAS! cOSounds

coating selected froma urethane- based coating, an

A S ST A T e I N

ti f deck i t | t t I d
PO A PR S8R BOST PG AR abBRy tBiSeT Loat i ng,

.a acrylic-based _coating and a chlori nated
blﬁBPV&P@F@ﬁhﬁéé€dC188§F?H@; and the finish coating for

superstructure is at SF-1237 187 |east one coating

sel ected from a urethane-based coating, an

epoxy-based coating, an acrylic-based coating and a

chl 8Bi. naffbd pobliebelids baspideoating. abt blorddei ve

pai nting nethod as clained in any one of <clains 45 to
cod8ingheoepdsthieoar ganet kAméaeenhydyobygabkeclains 20 to
37, which is capable of forming a coating film having a
curing time of not more than 8 hours and has a pot life of

10 minutes to 40 minutes.

39. A method for painting the exterior of a ship,
comprising:

applying the same high-solids anticorrosive coating
composition of any one of claims 1 to 19 as a primer ontoc
(1) a bottom of & ship, or (i) a bottom and (ii) a boot
topping of a ship, and

then applying an organotin-free hydrolyzable

antifouling paint onto the primer coating film.

40. A method for painting the exterior of a ship,

comprising:
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antifouling paint is an organotin-free hydrol yzabl e
antifouling paint containing, as a binder conponent,
SEtl23%kast one hydrol yzabl e 188si n sel ected fromthe
group 10 consisting of (i) a trialkylsilyl ester
copolynmer, (ii) a resinin which an organic acid is
bonded to at | east one side chain end of a
vi nyl -based resin through an internol ecul ar bond
owing to a netal ion (nmetal salt bond), and (iii) an
unsatplatied; cveb@xyki Giga-dometal asdlitobasgdve 18cating
copol yner. 51. The painting nethod as clained in claim
corfpos IMIRITLIJY th tohiealdeyl3blils @ster 160Rel ¥MBLikl) onto
contained in the organotin-free hydrol yzable
tJ i pai ;ont aj . nsti nt ' :
RIS T R I 20, B BT p T g )
urat.ed carhoxylic.acid in amunts of 10 to 65%
oq Tt HR KORGHDE: 2RForage nore OHF 37 e PgRES
r‘%g’h) of 1000 to 50000. SF-1237 188 52. A painting
thod with a high-solids rapid-curing anticorrosive
coating conposition, conprising forcedly feeding the
mai T'&Fe RPPLOHBEN At OFARNaRdANTrAEeeuhyAgohyeable
cqqponent (B) for constituting the high-solids rapid 5
angdfiond iagt iredmtosinte tbat pmgmeonposttngnfoimafiyroae of
claims 20 to 38 to a static mxer through different
thieebdb t tpmped,) wirxithg bbempmt Hen guiddiRg bbetresppih§g(ii)
hi gh-solids rapid-curing anticorrosive coating

ofC@MROPIrtin@R t@eatSAr 8¥tsqguB BNALeAdLi ng a base surface
with the conposition. 10

41. A method for painting the exterior of a ship,
comprising:

applying the same high-solids anticorrosive coating
composition of any one of claims 1 to 19 as a primer onto
the whole of an outside plating of a shiﬁ including (i) a
bottom, (ii) a boot topping and {iii) an outside board,

then applying an organotin-free hydrolyzable
antifouling paint onto the primer coating film formed on
the bottom (1) or the bottom (i) and the bootltopping (ii)
of the primer treated outside plating and applying a
finish coating for outside board onto the outside board
{i1i), and

if necessary, further applying a finish coating for

boot topping onto the boot topping (ii}.
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53. A high-solids anticorrosive coating filmforned
r ‘he high-solids anticqrrosive coating conposition
Sg7f5%iw one of clains 1 to!38. 15 54. A hi gh-sol i ds
rapi d-cured anticorrosive coating filmformed from
t he high-solids rapid-curing anticorrosive coating
conposition of any one of clains 20 to 38. 20 55. A
pai nted ship coated with a high-solids anticorrosive
coating filmformed fromthe high-solids
anticorrosive coating conposition of any one of clains
1 to 20. SF-1237 189 56. A painted ship coated with a
coatdizng fThlemphdniedyg bythhd met hbodifed jmaiataig 4he
exterior of a ship of any one of clains 39 to 51. f c
wheredn AheXgioset deek.ing Gargeutanleoboarbalkast laakt
of a ship, which is coated with a high-solids _
orRNMd A ITRP I8 el Bk mufreiiRdL HaaLlhes Bt ghgsobhds
anti corrosive coating conposition of any one of "clains
_ r i.gh-sali i_el- e | CO sive
R g o T b e TSRS ancaart g has
rrapi.d-curjn anti.corrosive coating co ition.of any
cHgR S T, e B0 i 5SS <ORT e L BResF OBl <
coated with a high-solids 15 anticorrosive, coatin

CHRYRF JrfePtomPPRE DRI G- 851 1§85t aRPPoBPREIGese 1 Scted

coating conposition of any one of clains 1
from a urethane-based coating, an epoxy-based coating, an

acrylic-based coating, a chlorinated polyclefin-based
coating and an organotin-free hydrolyzable antifouling

paint.

43; The painting method as claimed in any one of
claims 39 to 43, wherein 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
amounts of 10 to 65% by weight and having a number-average

molecular weight (Mn) of 1000 to 50000.

44. The painting method as claimed in any one of
claims 39 to 43, wherein the organotin-free hydrolyzable
antifouling paint contains a vinyl-based resin in which an

organic acid is bonded to at least one side chain end
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to 20. 59. An underwater structure coated with a

hi_gh-solids 20 rapid-cured anticorrosive coating film
SE?&%ﬁgd fromthe high-solid&rapid-curing

anticorrosive coating conposition of any one of

claims 20 to 38. SF-1237 190 60. A high-solids

anticorrosive coating conposition set conprising: a

unit conprising the main agent conponent of any one

of claims 1 to 38, and E5 a unit conprising the
thagnighg aagént econpeneitroboadyowbdne ob glmensl liom B8=tal

corresponding to the unit conprising the main agent

sadanponent, .

45. A method for painting the exterior of a ship,
comprising:

applying the same high-solids anticorrosive coating
composition of any one of claims 1 to 18 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 ontoc 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).

46. The painting method as claimed in claim 45,
comprising:

applying the séme high-solids anticorrosive coating
composition of any one of claims 1 to 19 as a primer onto

the whole of an outside plating area (A) of a ship
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constituted of (i) a bottom, (ii) a boot topping and (iii)
an outside_board and the whole éf an exposed area (B) of a
ship present on the upper side of a deck and constituted
of (iv) a deck and (v) a supefstructure,

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), applying a finish coating for deck
onto the deck (iv), and applying a finish coating for

superstructure onto the superstructure (v).

47. The painting method as claimed in claim 45 or 46,
comprising:

applying the same high-~solids anticorrosive coating
composition of any one of claims 1 to 18 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),



10

15

20

SF-1237 186

applying a finish coating for outside board onto the
outside board (iii), applying a finish coating for deck
onto the deck (iv), and if necessary, applying a finish

coating for boot topping onto the boot topping (ii).

48. The painting method as claimed in any one of
claims 45 to 47,_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
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 coating and a chlorinated

polyolefin-based coating.

49. The painting method as claimed in any one of

claims 46 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
coating and a chlorinated polyolefin-based coating, the
finish coating 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, and the finish coating for superstructure is at
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least one coating selected from a urethane-based coating,
an epoxy-based cocating, an acrylic-based coating and a

chlorinated polyolefin-based cocating.

50. The painting method as claimed in any one of
claims 45 to 49, wherein the organotin-free hydrolyzable
antifouling paint is an organotin-free hydrolyzable
antifouling paint containing, as a binder component, at
least one hydrolyzable resin 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 resin through an
intermolecular bond owing to a metal ion (metal salt bond),
and (iii) an unsaturated carboxylic acid metal sali-based

copolymer.

51. The painting method &s claimed in claim 50,
wherein the trialkylsilyl eéter copoliymer (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 and has a number-average molecular weight

(Mn) of 1000 to 50000.
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52. A péinting method 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 of
claims 20 to 38 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.

53. A high-solids anticorrosive coating film formed
from the high-solids anticorrosive coating composition of

any one of claims 1 teo 20.

54. A high-solids rapid-cured anticorrosive coating
fiim formed from the high-solids rapid-curing
anticorrosive coating composition of any one of claims 20

to 38.

55. A painted ship coated with a high-solids
anticorrosive coating film formed from the high-solids
anticorrosive coating composition of any one of claims 1

to 20.
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56. A painted ship coated with a coating film formed
by the method for painting the exterior of a ship of any

one of claims 39 to 51.

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 18 or a high-solids rapid-cured anticorrosive coating
film formed from the high-solids rapid-curing
anticorrosive coating composition of any one of claims 20

to 38.

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 20.

59. An underwater structure coated with a high-solids
rapid-cured anticorrosive coating fiilm formed from the
high~solids rapid-curing anticorrosive coating composition

of any one of claims 20.to 38B.
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60. A high-solids anticorrosive coating composition
set comprising:

a unit comprising the main agent component of any one
of claims 1 to 38, and

a unit comprising the curing agent component of any
one of claims ! to 38 corresponding to the unit comprising

the main agent component.



