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DESCRIPTION HIGH SOLID TYPE ANTICORROSIVE COATING
COMPOSITION 5 TECHNICAL FIELD [0001] The present invention
relates to a high solid type (namely, with a high content of non-volatile
components and a low content of volatile organic components)
anticorrosive coating 10 composition capable of forming a coating film

having excellent drying propegies-duringcating as well as having
excellent oil resistance, solvent resistance, chemical resistance and

anticorrosive properties, which is suitable for coating a ship oil tank, for

example, and to applications thereof. 15 BACKGROUND ART [0002]

Conventionally, a solid hisphenol Agfgs%PA %/pe epoxy resin ora novolac
y

ionall e
epox%éginsaﬁdlg n?o%?f?ecﬁ@%%f & E)TOU d stich as®20 Uiethyene ™
triamine (DETA) adduct are used (blended) fora coating material capable
of forming a coating film having excellent oil resistance, solvent
resistance, chemical resistance and anticorrosive properties for use in the
inner surface of a product 2 Té&rriet tahk drithéltike. These coating
materials can provide a coating film excellent in oil resistance, solvent
[ Cedsistance and chemical resistance. However, as they contain a relatively
high molecular weight resin, they require a large amount of 5 solvent in
terms Df eqatingamarkabildy ahdrothersranrdibis high solid type (namely,
with a high content of non-volatile components and a low content

oy

of vwolatile organic components) anticorrosive coating
compesition capable of forming a coating film having excellent
drying properties during coating as well as having excellent oil
resistance, solvent resistance, chemical resistance and

anticorrosive properties, which is sultable for coating a ship

oll tank, for example, and to applications thereof.

BACKGROUND ART
(00027
Conventionally, a solid bisphenol A (BPA) type epoxy resin
or a novolac epoxy resin and a modified epoxy compound such as
diethylene triamine (DETA) adduct are usad (blended) for a coating
material capable cf feorming a coating film having excellent oil
resistance, solvent resistance, chemical resistance and

anticorrozive properties for use in the inner surface of a product
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difficult to make them a high solid type. If the amount of the solvent is
reduced to make them a high solid type, oil resistance, solvent resistance
and chemical resistance of the obtained anticorrosive coating film would
be inferior to those of the 10 conventional products without reduction of
the amount of solvent. [0003] If an epoxy adduct of an amine compound
Cahav,ir%%a reduced ratio of an epoxy adduct is used in combination witha
refatively High ol&Eiar wWefght rekirfo k& thena highSoifl fype, e vide
15 coating material obtained has drying properties inferior to the
2 Cofverttional prodiicts O tiie bihérRarit iid oW Afoleddlar sidighe sistance
amine is used, the drying rate decreases. [0004] Furthermore, a high solid
anypelcoating Imateiiat bsinera 20%vsdified polyarnirie sucttas cardandkarively
the like is available in the market. However, oil resistance, solvent
h irgkistantecanid: chemicsdl resistance of theycoating film obtalrediareamount of
inferior to those of a coating material using a modified amine epoxy
s ccorepaurid: 3t suetsas anagddiio: of diethydene triamine DETA)aNd eitberi+ is
a bisphenol A (BPA) type epoxy resin or a novo-ac epoxy resin. 0005]

diEAL995(83) e 73n(Ratent Document 4, €OHesPoRding 0 2nount of the

JP-B-2505301) discloses "a heavy-duty anticorrosive coated steel

scabfained byputting a coatingJayer,on, pretteated surface of the, steel; o oo
wherein the coating layer material contains (a) a bisphenol type liqui

so%R%treSLigﬁ@gwn%gr m9re %@z%)%i%rggpsggso:{@:ance of the obtained
anticorrosive coating film would be inferior to those of the
conventicnal preducts without reduction of the amount of solvent.
{00031

If an epoxy adduct of an amine compound having a reduced
ratioc of an epoxy adduct is used in combination with a relatively
high molecular weight resin to make them a high solid type, the
coating material obtained has drying properties inferior to the
conventional products. On the other hand, if a low molecular
welght amine is used, the drying rate decreases.
(00047

Furthermore, a high solid type coating material using a
modified polyamine such as cardanocl or the like is available in
the market. However, oil resistance, solvent resistance and
chemical resistance of the coating film obtained are inferior to

those of a coating material using a modified amine epoxy compound
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molecule with an epoxy equivalent weight of less than 250, (b) 10 a curing
agent containing 10 to 100 parts by weight of an aliphatic polyamide
amine or an epoxy compound modified with an aliphatic polyamide amine
per 100 parts by weight of a modified amine of xylylenediamine or
iso-phorone diamine with an epoxy resin, and (c) 20 to 65 wt%, as

Pgment Wel%h&Conten% ofap ent" 5 [000 J}However a coating_ film
Yformed from the coating m ‘t”erla rihe ﬁe‘a&@f Bty anticarrosifd coating'e: @

,of steel (ilsclosed in the Patent Document 1 is inferior in oil resistance,
Dlsc*éwgﬁlto edistante and’@ferfitaitesictiice, @hdhadd SeAGuSBrIBlemesin.
gartlcularly in solvent resistance, such that a significant blister takes
dee in half a day when dipped in a solvent such as EDC, MEK or
benzene at room temperature. [Patent Document 1]
JP-A-19858H3 2 275173 (eorbespbridiag 4ntoldP:=BeR505301)o rresponding to
DISCLOSURE OF THE INVENTION [Problems to be Solved by the
JPinve AtidN] B [00a7kAccardingly, likis-an-abject atithepresent mventionde steeal
solve the above-mentioned problems associated with the prior arts, and

obtosfirovide:a highisolig typecartices osiMe-6oating somposition Gapakle.ofbf the
forming a coating film having excellent drying 10 properties of the

s turhardenedilm{deying.quiskdy) during coating. on.a-pasg material, @8 - eno1

well as capable of forming a coating film having excellent oil reS|stance
¢ yselventiesistance, chemical having 2 or more epoxy groups in one

molecule with an epoxy eguivalent weicht of less than 250, (b)
acuringagentcontaininglo11)100partsk5fweightcﬁ?analiphatic
polyamide amine or an epoxy compound modified with an aliphatic
polyamide amine per 100 parts by weight of a modified amine of
¥ylylenediamine or iso-phorone diamine with an epoxy resin, and
(c} 20 to 65 wt%, as Pigment Weight Content, of a pigment”.
(0008}

However, a coating film formed from the coating material
for the heavy-duty anticorrosive coating of steel disclosed in
the Patent Document 1 is inferior in oil resistance, solvent
resistance and chemical resistance, and has a serious problem
particularly in solvent resistance, such that a significant
blister takes place in half a day when dipped in a solvent such
as EDC, MEK or benzene at room temperature.

iPatent Document 1] JP-A-1995(H3)-275773 (corresponding
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resistance and anticorrosive properties on the surface of the base
material. 15 [0008] In other words, an object of the present invention is to
provide a high solid type anticorrosive %oating composition suitable not
only for coating a pipeline and the like but also for coating the inner
surface of the tanks in a product carrier 20 or a chemical tanker, where
high oil resistance, solvent resistance and chemical resistance are

“Seqtiréd v 8ddiibh to anticorrosive properties. 5 [Means for Solving the
Problems] [0009] The high solid type anticorrosive coating composition of
the present invention comprises (A) a main component containing 5 a
semi-solid state bisphenol type epoxy resin having epoxy equivalent
weight of 25.0 to 30 (&d); (B REriNG CORRpONENE CoNtaining an epoxy
adduct of xylylenediamine (hl) and an epoxy adduct of polyamide (b2),

[ Rvhereimthecabove suring:componegat (B) veontains 50 to 200 parts by
weight of the epoxy adduct of polyamide 10 (b2) per 100 parts by weight

r afthe epoxy adduct of xylylenediami ne (bl). [0010] With regard to the
semi-solid state bisphenol type epoxy resin (al) contained in the main
compo )4 po 5 equiv eight of 260 to 280.is more . .

ReRLEA) 1, 6poxy. 15.eqy L weigh ga%é%%%%ﬁg%o%ﬂﬁa?ﬁ%?n to

preferable from the viewpoint of the physical proper
solvetheabove~mentionedpmoblemsassociatedvﬁﬁﬁlthepriorarts,
and to provide a high solid type anticorrosive coating composition
capable of forming & coating film having excellent drying
pzopertiesoftheunhardened:ilm(dryingquickly)duringcoating
cn a base material, as well as capable of forming a coating film
having excellent oil resistance, solvent resistance, chemical

resistance and anticorrosive properties on the surface of the base

material.

[0008]

In other words, an object of the present invention is to

. provide a high soclid type anticorrosive coating composition

suitable not only for coating a pipeline and the like but also
for coating the inner surface of the tanks in a product carrier
Oor a chemical tanker, where high o©il resistance, solvent
resistance and chemical resistance are required in addition to

anticorrosive properties.
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x0011] Moreover, from the viewpoint of oil resistance, solvent resistance
and chemical resistance of the coating film, it imore 20 preferable that the
curing component (B) contains 70 to 150 parts by weight of the epoxy
adduct of polyamide (b2) per 100 parts by weight of the epoxy adduct of
xylylenediamine (bl). [0012] 6 Furthermore, because of the tendency of
the coating film_to have excellent crosslinking density, oil resistance,
(MESRENE PésiStahté Pehdhraf FESIdaREd, water resistance and adhesion
to a base material, the ratio of active hydrogen in the curing 5 component
w@éﬁ% the epoxy group in the main component (A) is preferably in the
range of 0.8 to 1.0. [0013] Moreover, in the present invention, from the
viewpdineof ingreasingiadhyesioarcf the coatinig film t@ ajbase materaltoon of
10 improve water resistance and the like, one of the preferred
t hemboghiments isvtbat thexmaissomponent (A} afdhe curing component: Bh i ng
contains a silane coupling agent, and that the ratio is 0.1 to 4 parts by
a weight-pen 100 parts By weight of the maipLomponent,.(A); 15 IL%QJ:@g epoxy
Furthermore, in the present invention another preferred embodiment is
eqthal the-main, agsatcompanant (4) arthe ciying cempgnent (B) contains

an extender pigment (preferably at least one extender pigment sélected ~on"

coHQEHQE&HQHE%&Q%&P%%@E@@C%f xylylenediamine (bl) and an epoxy
adduct of polyamide (b2), wherein the above curing component (B)
containsBOfx>200partsbyh@ightcﬁftheepoxyadductof;mlyamide

(b2)per'IOOpartsknfweightoftﬁm&epoxyadductcxfxylylenediamine

(bl).
[00107

With regard to the semi-solid state bisphenol type epoxy
resin {(al) contained in the main component {(A), an epoxy

equivalent weight of 260 to 280 is more preferable from the
viewpoint of the physical properties of the coating film.
(0011]

Moreover, from the viewpoint of oil resistance, éolvent
resistanceandcﬂmmmcal:esistancecﬂfzhetoatingfilm,iﬁ:isnmre
preferable that the curing component (B) contains 70 to 150 parts
by weight of the epoxy adduct of polyamide (b2) per 100 parts by
welght of the epoxy adduct of xylylenediamine (bl).

(0012}
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20 talc, mica and barium sulfate). When the extender pigment is added to

the paint composition of the present invention, the ratio of the extender

pigment used is preferably 20 to 70 pa6rts by weight per 100 parts by

weight of the main component (A) 7 [0015] Moreover, in the present

invention, another preferred embodiment is that the main component (A)

or the curing component (B) contains a coloring pigment (preferably at

least ohéColsHifig s pigment sekectdd from thengroupycorsisting of sitanigme 1 1m

white, carbon black and red iron oxide). When the coloring pigment is
toadded tothe toatirng comypdsition ofthespresent, inventions the xatie pfdhe vent

coloring pigment used is preferably 1 to 20 parts by weight per 100 parts

reby weightof the. srain £bmpenent(A)0 [R016} When at least onefihBesion
above-mentioned extender pigment and the coloring pigment is added to

tothe eeatingeampasition-of sthe presentdnyention, the yoliime Cﬁm%'?)te()fcurinq
the total pigments (Pigment Volume Content, PVC) including extender

cof £Rloring S RIgmMeNLs %E&S%E@P%O 19,5Q and,more preferably 2519,

45 0, in order to maintain eCt of stress relaxation and water

pr@?@%‘%ﬁ?‘)fﬁlﬁ%ﬁf‘)@“ I{%%p _%?W@U S %ge fo%ting workability at an

appropriate level. [001 e tofal amount of the bisphenol type epoxy

r@i' (al), the epoxy adduct of xylylenediamine (bl) and the epoxy adduct

[Oo polyamide (b2), namely {(al)+(b1)+(b2)} in the anticorrosive

Moreover, in the present invention, from the viewpoint of
increasing adhesion of the ccating film to a base material to
improve water resistance and the like, one of the preferred
embodiments is that the main component (A) or the curing componsnt
(B) contains a silane coupling agent, and that the ratio is 0.1
to 4 parts by weight per 100 parts by weight of the main component
(A} .

[00147

Furthermore, in the present invention another prefarred
empodiment is that the main agent component (A) or the curing
component (B) contalns an extender pigment (preferably at least
one extender plgment selected fromthe group consistingof silica,
talc, mica and barium sulfate). When the sxtender pigment is
added to the paint composition of the present invention, the ratio
of the extender pigment used is preferably 20 to 70 parts by weight

per 100 parts by weight of the main compconent (A).
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coating composition is preferably 15 to 45 wt%, and more 8 preferably 20
to 40 wt%, from the viewpoint of oil resistance, chemical resistance,
so'-vent resistance and water resistance of the coating film obtained.
[0018] 5 The anticorrosive coating composition of the present invention
can be utilized as a coating composition particularly for coating a ship or
Wiigi tank. By applying such paint composition on the surface of a base
rial (for example, a ship tank) , a coating film is formed providing the
base material with 10 various characteristics such as oil resistance,
solvent’?é8isisiice, chermital lRERESCE ahdvanticomosivelrbpertiesr #f erred
other words, coating the above-mentioned base material with such
emeeatingefilh issstitabld as amethourprprsventihy corfdsionuring component
Furthermore, the above-mentioned base material coated by such a 15
{ Beoatimg: filin has the variogsexpetent propefties:smentianed zabove.d Efféctring
of the Invention) [0019] 20 According to the present invention, while

pikimiting the lcortent af-avolatile erganic carmpanrentsuchasasoientinice,
the coating composition (namely, as a high solid type composition), the

caceating-cempositiencapableof forming a caating film 9. excelent iny qnens 15

various properties such as drying properties during coating, oil resistance,
acsRlventyesisiance,chemical resistance, or cha present invention, the
ratio of the colering pigment used is preferably 1 to 20 parts
by weight per 100 parts by weight of the main component (A).
[001¢]

When at least one of the above-mentioned extender pigment
and the coloring pigment is added to the coating composition of
the present invention, the volume content of the total pigments
(Pigmegt Volume Content, PVC) including extender and coloring
pigments is preferably 20 to 50 %, and more preferably Zb to 45 %,
in order to maintain the effect of stress relaxation and water
resistance of the coating film as well as the coating workability
at an appropriate level.

[0017]

The total amount of the bisphenol type epoxy resin (al),
the epoxy adduct of xylylenediamine (bl) and the epoxy adduct of
polyamide (b2}, namely {{(al)+(bl}+(k2)} in the anticorrocsive

coating composition is preferably 15 to 45 wt%, and more
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and anticorrosive properties is obtained. Furthermore, by applying the
coating composition of the present invention, 5 various excellent
properties as mentioned above can bé provided to various base materials
(for example, ship tank). BEST MODE FOR CARRYING OUT THE
INVENTION 0020] 10 In the following, the high solid type anticorrosive
coating composition of the present invention, the anticorrosive coating
P IfRF ot front thet Coatiriy cémpositiba, thesbase. materfalcoated swith ance,
the coating film, the ship tank coated with the coating film formed from the
chgbove-mentidrdd anticorrosive coating 15tcompositidng and theasethogrefe of
~ preventing corrosion of the base material surface will be explained in
thdetadl2[0021 ] Thercogting cosposition of the present invention is referred
to as "anticorrosive coating composition" because it is 20 particularly
[ 0excellent in anticorrosive properties, but included in. the preferred
embodiments of the coating composition of the present invention are not
only the:compasition used: toprovide sthe b@éﬁﬁ%@?ﬁ@bwltho%ntlgﬁgo%%%sent

properties but also the 1 U composition used to provide oll resistance

inSehientiesistance, (emicalyesisianag and the i orthe composition, . . .
used with a view to providing adhesive prope(%tles c%mmonly observed in

£ oSPOXY esin-based coating compositions. 5 0022 As for the definition of _
Ot earﬁgl}r?tgof%hes%olrﬁpoongen% gnlp ntan}J. 5]y applying such paint

composition on the surface of a base material (for example, a ship
tank), a coating film is formed providing the base matefial with
various characteristics such as oil | resistance, solvent
resistance, chemical resistance and anticorrosive preperties.
In other words, ccating the above-mentioned base material with
such coating film is suitable as a method for preventing corrosion.
Furthermore, the above~mentioned base material coated by such a

coating film has the various excellent properties mentioned

above.

[Effect of the Invention]
(00187

Accerding to the present invention, while limiting the
centent of a volatile organic component such as a solvent in the
coating composition (nameiy, as & high sclid type composition),

the coating composition capable of forming a coating film
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contained in the coating composition of the present invention, the weight
of the "coating composition” or the "main component (A)" referred as the
base, unless otherwise noted, is the vvgeight 10 of solid part alone
excluding volatile solvents such as toluene or methylisobutyl ketone.
[0023] High solid type anticorrosive coating composition The high solid
type anticarrosive coating composition of 15 the present invention
S {terefafter itmay DAY Féfered a8Cthe Tobting compesitiohies during
contains a specific epoxy resin based main component (A) and a specific
COgMmInG based and amide baseth cirihy cempehentssB-hEhese 1 resistance
components (A) and (B) are normally kept, stored and transported
angepardtetymnmifférent containers; 20 and are-omixettogethenjushbefoses, by
use. Therefore, the coating composition of the present invention is a

apgd-gatied twa=component coating compesition. (Q029] 11-ThespasifiG.ntion,
definition of "high solid type" for the anticorrosive coating composition of

vathecpresent investiends dpat-the-V QG duingcoating.ds 340.g/-(regulated ; .

value in the USA) or less. 5 [0025] From the viewpoint of reaction

t ceffigiencydrapid and . uniform guring of the ¢ t@g,mgo%gowy as well
as oil resistance, solvent resistance, chemical resistance, sorfvent
resistance, water resistance and adhesion to a base material of

BEST MODE FCR CARRYING OUT THE INVENTION
[0020]

Inthe following, the high solid type anticorrosive coating
composition of the present invention, the anticorrosive ceoating
film formed from the coating composition, the basematerial coated
with the coating film, the ship tank coated with the coating film
formed from the  above-mentioned anticorrosive coating
composition, and the method of preventing corrosion of the base
material surface will be explained in detail.

(0021}

The coating composition of the present invention is
referred to as “anticorrosive coating compesition” because it is
particularly excellent in anticorrosive properties, but included
in the preferred embodiments of the ceating composition of the
present invention are not only the composition used to provide

the base material with anticorrosive properties but alsoc the
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10 the coating film obtained, the ratio of the total number of active
hydrogen groups in the epoxy adduct, of xylylenediamine (bl) and the
epoxy adduct of polyamide (b2) in the curing component (B) to the
number of epoxy groups in the epoxy resin (al) in the main component (A)
is desirably in the range of 0.5 to 1.0, and more 15 desirably 0.8 to 1.0.
col ; f r ' aint-a ntion bove, normally 5t
Z%gpéa]tlréqu V\?e%rclitgp%‘e ér%\g%wié)o(% ;%gfr p%r;%s% l%? ?vl\(;ié%hts of ¥h“enéuﬁ%§lsoc FRee,
mpone is_used per.,1 rts by weight of the 20 main component
Ch%ﬁ)l(&i)r%ugién%%t lgavljl\}gi%h%% v%ga i%‘égl%e%f) %&5?24;]0&1& Termore, ‘ii;é%flg with a
Vig,[?g_ge s;%igf tgat the main component (@Ez)apd the curing component (B)
are used in'such anamodnt that 12F tHe total AMBURT ORI 8F6XY ddbiuctroxy
of xylylenediamine (bl) and the epoxy adduct of polyamide (b2) , namely
ref(fﬂ)%?@% i§ RG-SR 66 pafts by weight, and preferably 30 to 50
arts by weight per 100 parts by weight of the epoxy resin (al) in the 5
A component (A). [0028] In the following, the main component (A) and
the curing component (B) will be explained in more detail. [0029] 10
<Mainfebrigonenit ¢Ay3<The ndincomponert (Ayasreccampanent component.g
composing the high solid type anticorrosive coating composition of the
copresemed in the coating composition of the present invention,

the weight of the “coating composition” or the “main component
(A)” referred as the base, unless otherwise noted, is the weight
of solid part alone excluding volatile solvents such as toluene
or methylisobutyl ketone.

[0023]

High solid type anticorrosive coating composition

The high solid type anticorrosive coating composition of
the present invention (hereinafter, it may be simply referred as
“the coating composition”) contains a speciflic epoxy resin based
main component (A} and a specific amine based and amide based
curing compenents (B). These components (A) and (B) are normally
kept, stored and transported separately in different containers,
and are mixed together just before use. Therefore, the coating
compositionof?jmapresentinvention.isa.so—calledtwo—component
coating composition.

[0024]
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invention contains a semi-solid state bisphenol type epoxy resin having a
~ +speeific epoxy equivalent weight. 15 [0030] From the viewpoint of
obtaining a coating film excellent in thelvarious properties, the epoxy
equivalent weight as mentioned above is in the present invention
normally in a range from 250 to 300 (g/equiv), preferably 260 to 280
(g/equiv). 20 (00311 The definition of "Semi-Solid state" of the bisphenol
type epoxy resic(ai)is thatithe viscesityat ordingry temperatdig-c” for the
(measured under the conditions of 23C, 85% concentration in 13 xylene
arasisolvents usingJz-4ype EMD viscometesmanufactured by TOKIMEC - 5 o1y 5 5
Co., Ltd.) is normally in the range of 4500 to 5500 mPa.s, and preferably
£rA00105000: A 2,002 5 Inythe pressntipyention. hisphenoliype (A, .
type or F type) epoxy resin is used becauset can provide a coating film
Ustlg)viqgr ei(gglge_'nt adhesion to base material and anticorrosive properties,
and bisphenol A type is particularly preferable among them. The "epoxy
[d@ﬁig'“' includes a polymer or an oligomer having 2 or more 10 epoxy
grouﬂs in a molecule, as well as a polymer or an oligomer formed by
ring-opening reaction of the epoxy group (collectively called "ring-opening
reaction products. [B6S3PEXdHpIEs of iRé BisphensltA Wipeapoxy reamtd
mentioned 15 above include a polycondensate of bisphenol A type
uQﬁ%W@mypuring of the coating composition), as well as oi

i

nd

o

Bt
p—

resistance, solvent resistance, chemical resistance, solvent
resistance, water resistance and adhesion to a base material of
the céating film obtained, the ratio of the total number of active
hydregen groups in the epoxy adduct of xylylenediamine (bl) and
the epoxy adduct of polyamide (b2) in the curing component (B)
to the number of epoxy groups in the epoxy resin (al) in the main
component (A) is desirably in the range of 0.5 to 1.0, and more
desirably 0.8 to 1.0.
[0026]

Therefore, from the viewpoint as menticned above, normally
o to 25 parts by weight, preferably 10 to 20 parts by welght of
the curing component (B} is used per 100 parts by weight of the
main component (A} (including the weight of volatile solvent).
[0027)

Furthermore, 1t can also be saild that the main component

(A) and the curing component {B} are used in such an amount that



10

15

20

ether such as bisphenol A di-glycidyl ether, bisphenol A propylene oxide
di-glycidyl ether, bisphenol A ethylenelgxide di-glycidyl ether,
hydrogenated bisphenol A di-glycidyl ether, hydrogenated bisphenol A
propylene oxide di-glycidyl ether, and the like. 20 [0034] Examples of the
representative epoxy resin products which can be used in the present
- invention include "E-834-85X(PC)" produced by Ohtake-Meishin \
‘“Shte?ﬁi%§| ?ff%‘.’?‘ﬁfd.oép’%% SGIv |e%?%c*v”vecf ht260'3 580 Viscosity” L/ and
_,Nbabout 4000 mPa.s, property: sem,i-solid{ state) , "Epicoat 834" produced .
“U6y FEAY EPORY Resiis ST BRpHERdI’A BifdSepoxy rBdin, dpoky2) b 18
equivalent weight: 230 to 270, viscosity by Gardner/Holz method:
NOBIRIBEE)? Anelthe” BPRKe: DOB5]“Fhesk hispREnBF&pecpoky ré8incaf parts
be used alone or in a combination of two or more kinds. When two or
LYmisieé Kirid$ ate Lised #rsombinatiory the eriolebalamweight andthéEpoxin the
equivalent 10 weight of the bisphenol A type epoxy resin (al) are defined
maton bedhe @venage df the resins used. 0036] In the main component (A) , a
small amount of epoxy resin of a type other than bisphenol A such as
i Oglgeidyl ester type, 15 glycidyl amine type, phenol novolac type, cresol
type, dimeric acid-modified type, aliphatic type, alicyclic type, epoxidized

oil typerandthe fike Toay he Useddogether withthe disphenol A, dype, as ;-1 g
long as the effects of the present invention are not

component (B) will be explained in more detail.

(0029]

<Main component (&)>

The main component (A) as a component composing the high
sclid type anticorrosive coating composition of the present
invention contains a semi~solid state bisphenol type epoxy resin
having a specific epoxy equivalent weight.

[0030]

From the viewpoint of cbtaining a coating film excellent
in the various properties, the epoxy eguivalent weight as
mentioned above is in the present invention normally in a range
from 250 to 300 (g/equiv), preferably 260 to 280 (g/eguiv).
[0031]

The definition of “semi~sclid state” of the bisphenol type
epoxy resin (al) 1s that the viscosity at ordinary temperature

(measured under the conditions of 22°C, 85% concentration in



20

depressed. 20 [0037[ Viscosity, epoxy equivalent weight, average
~-melécular weight and the like of the bisphenol type epoxy resin (al) may
be suitably adjusted within the predetéfmined range, considering 15
factors, in addition to the effect of the present invention, such as curing
conditions (e.g., air-drying coating, baking finish coating), coating
workability and the like of the coating composition. 5 [0038] In the present

xyihwentiar, inodew:of adhesion to-a base rmateriad ;yater £esistancesantdired by
anticorrosive properties of the coating film obtained, the content of the

robispRienobtype.epQxy : kesin-(ah in $he maincomponent (A dincluding s o, s,
volatile solvent) 10 is normally 15 to 45 wt%, and preferably 20 to 40

an%: [0039) Based encthe weigh of tbe solid component excluding

volatile solvent in the main component (A), the content of the bisphenol
 kyRe £POXy resin (al) is, in the same sense of the term 15 as above,
" normally 18 to 55 parts by weight, and preferably 25 to 45 parts by weight
rts b onent.

per 100 pa é/wei hICOjlf IEQ% T?QE% comﬁ r‘[fgog_()] <Curing .
component (B)520 The curing com?ién% f’fgﬁﬁ ich _Pépfhét%&ryp L ¥ type)
epg%{?{pggi%%% Cios*[n Bgesaicri]gbtehgamgg ngldéggepaglélgiogé)sg%g(é)l?:tjl_rll’lgg film having
positi
excellent adhesion to basematerial andanticorrosive properties,
and bisphencl A type is particularly preferable among them. The
“epoxy resin” includes a polymer or an oligomer having 2 or more
epoxy groups in a molecule, as well as a polymer or an oligomer
formed by ring-opening reaction of the epoxy group (collectively
called “ring-opening reaction product”).
[0033]

Examples of the bisphenol A type epoxy resin mentioned
above include a polycondensate of bisphenol A type di-glycidyl
ethersucha&sbisphenol}&di—glycidyi.ether,bisphenoli&propylene
oxide di-glycidyl ether, bisphenol A ethylene oxide di-glycidyl
ether, hydrogenated bisphenol A di-glycidyl ether, hydrogenated
bisphenol A propylene oxide di-glycidyl ether, and the like.
[0034]

Examples of the representative epoxy resin products which

can be used in the present invention include "E-834-85X (PCY™

produced by Ohtake-Meishin Chemical Co., Ltd. (epoxy eguivalent
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of the present invention, contains the epoxy adduct of xylylenediamine
(bl) and the epoxy adduct of polyamidie4(b2) in 16 a specific ratio. [0041]
The epoxy adduct of xylylenediamine (bi) is obtained by reacting
xylylenediamine with an epoxy resin such as a bisphenol S A type epoxy
resin. The epoxy resin used in this reaction has normally a lower
molecul ight (far.example, an epoxy equivalent weight of 184 to 194,

€3 %ah 2\5/e6\3l\r6§gget?no(%egc(:au'lar\7/‘\276'%fjﬁt'5 %?%68 fP588) thalt theBpoxy redif fPertY
the main component (A) mentioned above. 10 [0042] The epoxy adduct

2B pAYAMTE 1558 obtainedBy réatting” Apoafidy witrte §@fgy Resins
epoxy resin as used for (bl). [0043] Examples of the epoxy adduct of

Coxylytertedidiige {511 b Arierfis rstPabove includesive commergiaent weight
products such as "NAD 200P" (MXDA (methaxylylenediamine) epoxy

2 3&dduct, Viscosityc 2600 yob §5p0miPass) pradueed byQhtake Meishin and the
Chemical Co., Ltd, and the example of the epoxy adduct of polyamide

11{#s2) include "PA297P" (viscosity: 4000 to 7000 mEa.s) produced by
Ohtake-Meishin 20 Chemical Co., Ltd. [0044] The coating composition of

[ Othgegresent invention contains, from the viewpoint of physical properties,

oil resistance, 17

These bisphencl type epoxy resins can be used alone or in
a combination of two or more kinds. When two or more kinds are
usedincxmmination,thenmlecularweightandtheepoxyequivalent
weight of the bisphencl A type epoxy resin (al) are defined to
be the average of the resins used.

[00326]

In the main component (A), a small amount of eﬁoxy resin
of a type other than bisphencl A such as glycidyl ester type,
glycidyl amine type, phenol novolac type, cresol type, dimeric
acid-modified type, aliphatic type, alicyclic type, epoxidized
oil type and the like may be used together with the bisphenol A
type as long as the effects of the present invention are not
depressed.

[0037]

Viscosity, epoxy equivalent weight, average molecular

welight and the like of the bisphenol type epoxy resin {(al) may

masuitablyadjustedwithinthegmedeterminedrange,considering
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solvent resistance, chemical resistance and water resistance of the

obtained coating film, normally 50 to 200 parts by weight, and preferably

70 to 150 parts by weight of the epoxy-adduct of polyamide (b2) per 100

parts by weight of the epoxy adduct of 5 xylylenediamine (bl) . If the

content of the epoxy adduct of polyamide (b2) exceeds the above range,

a relative content of the solvent increases, which makes it difficult to
T2 gbtans a high dolid typetcompesitiote andbdryihg propetties ofithentricuredsuch

coating film just after coating tends to be inferior. On the other hand, 10 if
asthrescontentisriower then akove rangey propeities obtheieeating filtkhg £inish

particularly oil resistance, solvent resistance and chemical resistance
cotenthio)he intesiot H[9045] i dhe coating compesition efidhe presenfe  coating

invention, in 15 view of excellent crosslinking density, oil resistance,
coB@vent resistance, chemical resistance and water resistance of the

coating film obtained, the total amount of the bisphenol type epoxy resin
[ 0@} the epoxy adduct of xylylenediamine (bl) and the epoxy adduct of
polyamide (b2) , namely {(al) + (bi) + (b2)} 20 is 15 to 45 wt o, and
preferably.20_to 40 wt % of the paint _composition. ]0946]%'8 <Silane
couplifitlé;)ja*g‘%?]t;j ﬁ]et%%néreégﬁﬁ%%ér?ﬁdn,le?%jdﬁfoenwop oné lPﬁﬁ/& P midre® Pase
kinds of silane cou Iingsggent in the main component (A) and/or the

¥

Tring component (B is praférabfe 't improtie abfigsin Properties of the

magunng component

coating film obtained, the content of the bisphenol type epoxy
resin (al) in the main component (A) (including volatile solvent)
is normally 15.to 45 wt%, and preferably 20 to 40 wty.

[0039]

Based on the weight of the so0lid component excluding
volatile solvent in the main component (A), the content of the
bisphenol type epoxy resin (al) is, in the same sense of the term
as above, normally 18 To 55 parts by weight, and preferably 25
to 45 parts by weight per 100 parts by weight of the solid
component.

[0040]

<Curing component (B)>

The curing component (B), which is another component
composing the high solid type anticorrosive coating composition
of the present invention, c¢ontains the epoxy adduct of

xylylenediamine (bl} and the epoxy adduct of polyamide (b2) in
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5 strength of the coating film to a base material, as well as water
resistance. [0047] As the silane coupling agent mentioned above, those
compounds publicly known can be uséd. In the present invention, 10 a
silane coupling agent containing at least one reactive functional group
selected from the group consisting of amino group, carboxyl group,
hydroxyl group, epoxy group and glycidyl group, preferably that of

& %%ﬁfaﬁ ing &t epoxy group is desirably used. [0048] 15 Specific examples
of the above-mentioned silane coupling agent containing epoxy group

L O%ictdde those shown in (1) to (5) in Table 1 below. Particularly,
(3,4-epoxycyclohexyl)ethy' trimethoxy silane as shown in (1), and
y-glycidoxypropyl ginsethoxy Siland ad shewnan{2)(ptoduced byfemned by
Corning Toray 20 Co., Ltd. "SH6040" etc.) are preferable. In addition,

reyglycidoxypropykmethyl dimethoxy slaspas;shewn in=()1preducedbyeno 1
Dow Corning Toray Co., Ltd. "AY43-026"), and y-glycidoxy propylmethyl

A digthoxy silane @s:showmnrine(4paay; bed9; 1sed .[00491: Tahle 1L.O C N0+ . o
uyro-HOrmmoNN oH-ti O

normally a lower molecular weight (for example, an epOoXY

equivalent weight of 184 to 194, and an averace molecular waight

of 368 to 388) than the epoxy resin in the main cempoenent  (A)

mentioned above.

[0042]

The epoxy adduct of pelyamide (b2) is obtained by reacting
& pelyamide with the same epoxy resin as used for (bl).

[0043]

Examples of the epoxy adduct of xylylenediamine (bl)
mentioned above include the commercial products such as "NAD 200p"
(MXDA (methaxylylenediamine) epoxy adduct, viscesity: 1000 to
1500 mPa.s) produced by Ohtake~Meishin Chemical Co., Ltd, and the
example of the epoxy adduct of polyamide (b2) include "PAR37P"
(viscosity: 4000 to 7000 mPa.s) produced by Ohtake-Meishin
Chemical Co., Ltd.

[0044]
Thecoatingcompositionoftﬁm&presentinventioncontains,

trom the viewpoint of physical properties, oil resistance,
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oommm mtu)~rlrnHNNN-Ir-1 NaWorrNOJoOOorno N~
~-N+4HtiO.-1 ~urnNro~Cioomm O-1cMNIrNNNNN 'Ob /O
+~0.4~0J0+3U ,-aU~V17U~ACmNr-I1mb.-i'~NC))ONrom
UoOlIOooo000IWooowWOFCUC.iFCUO-HN:Jc~-HNpCf-I
JG-—-iC$,J<CawwWaCW UUCUC.~.COCtoyOW.yocn-.1
oUyo ~Npa,aNPa,.]dQa,iNp4.OHU-H-HC U2UU2zZUZ
sAlvetOt+0i€rance, chemical resistance and water resistance of
the obtained coating film, normally 50 to 200 parts by weight,
and preferably 70 to 150 parts by weight of the epoxy adduct of
polyamide (b2) per 100 parts by weight of the epoxy adduct of
xylylenediamine (bl). If the content of the epoxy adduct of
polyamide (b2) exceeds the above range, a relative content of the
solvent increases, whichmakes it difficult to obtain a high solid
type composition, and drying properties of the uncured coating
film just after coating tends to be inferior. On the other hand,
ifthecontentislowerthanaboverange,propertiesofthecoating
film, particularly oil resistance, solvent resistance and
chemical resistance tend to be inferior.
[0045]

In the coating composition of the present invention, in
view of excellent crosslinking density, cil resistance, solvent
resistance, chemical resistance and water resistance of the
coating film obtained, the total amount of the bisphenocl type
epoxy resin (al), the epoxy adduct of xylylenediamine (bl) and
the epoxy adduct of polyamide (b2), namely {{al) + (b1} + (b2)}

is 15 to 45 wt%, and preferably 20 to 40 wt

e

oI the paint
composition.

(0046}



20

Oms~-mOOoU 0000 O-ix'~X'~k'k?2rXkC roooo 100 -~
Ooxo0--HImocu v00,xIQl4ouu-.cyPaUoOE.Uaao o
~NMCU) 220 When a silane coupfing agent is used in the present
invention, it is preferably added in the main component (A) From the
viewpoint of enhancing adhesion of coating film to a base material and
water resistance, the amount to be added is normally 5 0. 1 to 4 parts by
weight,<and preferably Di2:tp 2 parts by weight per 100 parts by weight of
the main component (A). [0050] Based on the total weight of the coating
compoditiontaf the:presentrimentioprthesameuntef sifane.codpling; 3960t ne e
to be 10-added is normally 0.1. to 15 wt%, preferably 0.5 to 5 wt%, and
kimdee qreferabieldodWi%g [0 in the main component (&) and/or
the curing component (B) is preferable to improve adhesion
strength cf the coating film to & base material, as wéll as water
resistance.
[0047]

As the silane coupling agent mentioned above, those
compounds publicly known can be used. In the presant invention,
a silane coupling agent containing at least one reactive
functional group selected from the group consisting of amino group,
carboxyl group, hydroxyl group, epoxy group and glycidyl group,
preferably that of containing an epoxy group is desirably used.
[0048]

Specific examples of the above-mentioned silane coupling
agent containing epoxy group include those shown in (1) to (5)
in Table 1 below. Particularly, (3,4-~epoxycyclohexyl)ethyl
trimethoxy silane as shown in (1), and v-glycidexypropyl
trimethoxy silane as shown in (2) (produced by Dow Corning Toray
Co., Ltd. "SH6E040" etc.) are preferable. In addition,
v=glycidoxy propylmethyl dimethoxy silane as shown in

(3) (produced by Dow Corning Toray Co., Ltd. "AY43-026"), and

y-glycldoxy propylmethyl diethoxy silane as shown in (4) may be



By adding a silane coupling agent in the coating composition in the
above-mentioned amount, adhesion of the 15 coating film formed from
the composition to a base material is éfhanced without peeling of the fi Im
at all even immersed in water for a prolonged time, and effectively
prevents a metal base material (particularly a stainless base material)
from pitting corrosion, crevice corrosion, dissimilar metal contact
usggirosion 20 and stress corrosion. These effects are markedly revealed
when a silane coupling agent having an epoxy group is added. [0052] 21
[ (XB@ender pigment> In the present invention, one or two or more kinds of
extender pigments may be added to the main component (A) and/or the
curing component (B). 5 [0053] Asrthe extender pigment mentioned

bove, conventionally known compounds such as precipitated barium
sulfdte;| potassium feldspar, kaoljm alumina whijte, clay, talc,!bentogite,
T - . . - 1 -
magresium éarbonate, bafium c Erbonaf’e, silica (partieularly fine pdwder)
LO-mica-powder-glass-flake;-stainfess-flake-aluminum-flake,—plastic-flake
aﬁd the like can be ysed. Among them talc, silica (particularly silica fine
pawider) , mica and bariunyvsulfate are preferably used in the present
iﬁ@ﬂtﬁc n. 0054] 15 When such an extender pigment is added to the
c@atln“g composition of the present invention, nprmally 5 to 80 parts by
U
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weight, preferably 20 to 70 parts by weight, and more preferably 40 to 60

parts by weight per 100 parts by Wei%nt of the main component (A) may

be added. 20 [0055] <Coloring pigméht> in the present invention, one or

two or more kinds of coloring pigments may be added to the main

component (A) and/or 22 the curing component (B). [0056] As the

coloring pigment mentioned above, conventionally known inorganic

pigme EEJUCFI a8 chibsh BIAER tafumicide S (Hapfimiwhitd)eregresent
__iron oxide, iron oxide, iron hydroxide, ultramarine, or organic pigments
LNZGEH a8ty arfintBlie; tyahrlgreed d afdithe likemay: kousedeamddg -  From

them, titanium white, carbon black and red iron oxide may be preferably
thgsad fivirelpreseiit daventiohn 1040057) When Sucha:éolgrifig pigrhentisbase

added to the paint composition of the present invention, normally 1 to 50

mapants 8y welght, referably 1 40 20, patis bynweights andemotapreferallyma1iy
2 to 10 parts by weight per 100 parts by weight of the main component 15

0.(Armay heradded: [0958h¥Whenatleastone-ofithe abeve-mentiened. e gnt
extender pigment and the coloring pigment is added to the anticorrosive

pegoating womposition,efithepresentinvention, the pigment volyme content
(00507

Based on the total weight of the coating composition of
the present invention, the amount of silane coupling agent to be
acdded is normally 0.1 to 15 wt%, preferably 0.5 to 5 wt%, and more
preferably 1 to 3 wt%.
(003511

By adding a silane coupling agent in the coating
composition in the above-mentioned amount, adhesion of the
coating film formed from the composition to a base material is
enhanced without peeling of the filmat all even immersed in water
for a prolonged time, and effectively prevents a metal base
material (particulerly a stainless base material) Ffrom pitting
corrosion, crevice corrosion, dissimilar metal contact corrosion
and stress corrosion. These effects are markedly revealed when
a silane coupling agent having an epoxy group is added.

[0052]
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20 (PVC) of the total pigments including extender and coloring pigments
is preferably 20 to 50 and more preferably 25 to 45 in order to maintain
the effect of stress relaxation and water resistance of the coating film as
well as coating workability at 23 an appropriate level. If PVC is lower than
the above range, the effect of pigment addition on stress relaxation tends
to be insufficient. On the other hand, if PVC exceeds the above range,
water resistancieof thiecoeating film and coating workability tend 5 to
decrease. [0059] <Other components> In the main component (A) used in

the prement inveptiensevariqus;ethier sampenents suchasan apti-sagdings o
agent (an 10 anti-settling agent), a fiborous material, the surfactant

e x8RSEIeGINIR-A-199A(H2):298363, an anti-corrasive pigment.and the 4.
like may be suitably added. [00601 Examples of the anti-Sagging agent

= hidclude: conveptignally, 15 known compounds such as organic clay-based
wax such as a sfearate, a lecithin salt, an alkyl sulfonate of Al, Ca, and

[Oggggolyethylene wax, amide wax, hydrogenated castor oil wax,
polyamide wax, a mixture of hydrogenated castor oil wax with polyamide
wax, %S[ltig%tlc fine r%gwder silica, polyethylene oxide based wax, and 20

the liké. Among them. polyamidiswax, “S/htHeticihe fowaer Siegentionally

polyethylene oxide based wax and organic clay based wax are
knsg m%ﬁﬁ@ﬂﬁ%ﬂﬁaBth as precipitated barium sulfate, potassium

feldspar,kaoiin,aluminawhite,clay,talc,bentonite,magnesimn
carbonate, barium carbonate, silica {particularly fine powder),
mica powder, glass flake, stainless flake, aluminum flake,
plastic flake and the like can be used. Among then talc, silica
{particularly silica fine powder), mica and barium sulfate are
preferably used in the present invention.

[0054)]

When such an extender pigment is added to the coating
composition of the present invention, normally 5> to 80 parts by
welght, preferably 20 to 70 parts by weight, and more preferably
40 to 60 parts by weight per 100 parts by welght of the main
component (A) may be added.

(00557
<Cecloring pigment>
In the present invention, one or two or more kinds of

colering pigments may be added to the main component (A) and/or
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[00611 24 Examples of the commercial product of such anti-sagging
agent include "DISPARLON 305", "DISPARLON 4200-20", "DISPARLON
6650" produced by Kusumoto Chemicéals, Ltd. and "ASA T-250F"
produced by Itoh Oil Chemicals Co., Ltd. 5 '0062] When using an
antisagging agent in the present invention, 0.1 to 10 wt% of the
antisagging agent may be added in the main component (A). [0063] O

thRraductiany of theobighrsolidge paint composition The high solid type
coating composition of the present invention can be produced by _

[ opreparing separately the main component (A) and the curing component
(B) in advance, and mixing and kneading them just before use. 15 [0064]

The main campenent(A) can:! QF@@%@%@X&ié(H'%%@,S’i%omﬁentionally

pigment, the solvent and the additives composing thereof, followed by

ccRlatng and kneading jbe e, 11 s case, an SGmilorabioh ..
speed dispéerser may be used by keeping the 50 millbase temperature at

55 to 6%% f% ag% t 30 minutes to dis (%rse Iﬁegomépo entsas | o
Y tii6"ofher hahd™ tRé tifing thifpohént °*+de-

wﬁo“r%gé"eneous%y 8¢ posSible: 0N thé°o
ul(? can be prepared by mixing the resin, the solvent and the like
“co

B6ding tHereof AAA HispBISHg teh P USIREESSS BRrdgithtor e, cyanin green,

and the like may be used. 2mong them, titanium white, carbon

black and red ircn oxide may be preferably used in the present

invention.
[0057]

When such a coloring pigment is added to the paint
composition of the present invention, normally 1 to 50 parts by
welght, preferably 1 to 20 parts by weight, and more preferably
2tol0parts by welght per 100 parts by weight of the main component
(A) may be addéd_

(00587

When at least one of the above-mentioned extender pigment
and the coloring pigment is added to the anticorrosive coating
composition of the present invention, the pigment volume content
(PVC) of the total pigments including extender and coloring
pigments is preferably 20 to 50 %, and more preferably 25 to 45 %,
in order to maintain the effect of stress relaxation and water

resistance of the coating £ilm as well as coating workability at
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[0065] Use of the coating composition By applying and curing the coating
composition of the 5 present invention on a base material surface, a
coating film (layer) can be formed to pfovide the base material with
various properties such as anticorrosive properties, oil resistance,
solvent resistance, chemical resistance and water resistance. In other
words, by coating the base material surface with the 10 above-mentioned
arceating-ilm, exeellentoil resistance (particuarly required farship tapks)s , +he
can be provided to the base material, and at the same time, pitting
o ORLOSION; Cravige: [COMMOsioN, dissinilar metal contact corrosian and SiLess,, .
corrosion of the base material can be prevented. 15 [0066] The paint
i £omposition, of the pregent invention may e gpplied fo the syrface ofa. . .
base material such as ship, steel structure, ship tan?( and the ﬁke, using ’
the known methods as airless spray, air spray, brushing, roller ,
wac%%%ﬁg“éﬁé e ﬁﬁe?%o%%aﬁ&% %?rﬁéet%ﬁa&f? F&/ﬁ%&ﬁ?ﬁe% afifg -y tend
Ocomposition of the present invention may be applied include steel,
nonterrus Metals (zinc, aluminum, stainless steel and the like) , and the
like. It is preferable that mild steel (e.g., SS400) or the like is 26
_i %%%?écted in advance to surface preparation by polishing using such a
tool as grit blasting. For coating work, the coating composition may be
suitably-ditited Witahrnes or the 'Like. [0067]

In the main component {(A) used in the present invention,
various other components such as an anti-sagging agent {an

anti-settling agent), a fibrous material, the surfactant

~described in JP~A-1990(H2)-298563, an anti-corrosive pigment,

and the like may be suitably added.
[0060)]

Examples of the anti-sagging agent include conventionally
known compounds such as organic clay—based wax such as a stearate,
a lecithinsalt, analkyl sulfonate of A1, Ca, and Zn, polyethylene
wax, amlde wax, hydrogenated castor oil wax, polyamide wax, a
mixture of hydrogenated castor oil wax with polyamide wax,
synthetic fine powder silica, polyethylene oxide based wax, and
the 1ike. Among them, polyamide wax, synthetic fine powder silica,
polyethylene oxide based wax and organic clay based wax are
particularly preferakle.

[0061]
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5 The thickness of the above coating film after curing (drying) is not
particularly limited. However, in order to provide enough anticorrosive
properties efficiently, the thickness i$Aormally 50 to 500 }im, and
preferably 200 to 300 pm. -[0068] 10 The coating composition of the
present invention, as mentioned "above, can provide a coating film of
excellent properties on the base material surface. Therefore, it can be
suitabfFappliedstor fortéxamplena seawaterdesatination sfacilityra pag0fging
a marine structure where maintenance work is 15 difficult to implement,
agarduricha daie ahiolls watergate) piping in: seplanbusingseawater, Miyes par1.on
water and industrial water for cooling, a water storage, a water tank, a
66 storage-peakton nuglear. ughwaste; qud the like. [0069] 20 1t can-alse.be sy
used for repair coating of a corroded surface of a base material coated
pryithcamnanticarregive, coating.film. . Namely, local corrosion of a stainless
steel base material can be prevented by forming an anticorrosive coating
rofily on a welded 27 part or a crevice, and by acting as an adhesive
between the coating film surface and a stainless steel plate, it can
preve%!%%alll Scorrosion st%bl for a long time and provide excellent

anticorrosive properties-5 BPELiIfEay - répalrs DT SEfTEsssteat Lon,

ase terial can be carried out, for example, by applying the epox
O'?eé:lﬁ rg%l wta% Q%nthe antisagging agegnt n}ilayp[g)g agdcied r:in Yr:he main

component (A).

[0063)

Production of the high sclid type paint composition

The high solid type coating composition of the present
inventicn can be produced by preparing separately the main
component (A} and the curing component (B) in advance, and mixing
and kneading them just before use.

[0064]

The main component {A) can be preparead by mixing the resin,
the pigment, the solvent and the additives composing thereof,
followed by agitating and kneading the mixture. In this case,
an 5G mill or a high speed dispersar may be used by keeping the
mill base temperature at 55 to 60°C for about 30 minutes to disperss
the components as homogeneously as possible. On the other hand,
the curing component (B) can be prepared by mixing the resin, the

solvent and the like composing thereof and dispersing them using
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composition of the present invention on the surface of a stainless steel
base material having a welded part (weld line) or crevice, 10 and bonding
a stainless steel plate on the surface % the coating film before curing.
The epoxy resin composition of the present invention may be further
coated thereon. [0071] Such a repair method can be applied without
limitation to 15 any structure made of stainless steel and is specifically
anappliddi toa.water storage vessel, a water storage tank, a nuclear fuel
waste storage pool and the like. As local corrosion tends to occur
[Opadicularly if the nuclear fuel. waste storage pool has a welded part (weld
line) or a crevice on the surface of the base material 20 inside the storage
pool, apwcgtfortggth%rgtpgi{dngg}@dg@g dhe epoxy resin composition
of the present invent ion i1S"éffective. 0072) When the coating composition
of the presept invention,is,28, appligd.dried and gured, for example, itis.
inferredthat ring opening of an epoxy group in the gpoxy RS concfalneg
" mai mponent (A) accurs, and that the epoxy oxygen (0) is .
p‘?gtr%%rtﬁ w%t%“afﬁﬁdrcéﬁyl%%&ps?-d’ﬁ‘)iev%/’ﬁi?é?th%‘%éff fiad cArboristemlof- +1m
(1 5 the molecu}IDe forming the epoxy group reacts with an amino group .
"’"?—Kﬁ-ﬁ) of the ceurfnogrg%gn%;fb B RR-Y BBndsrtie ke théraby-n various
bonding to the curing agent. EXAMPLES 10 [0073] The suitable

P 8hibodnfiénts b thé preseht FrRERESH Wil Be operties, oil resistance,

solvent resistance, chemical resistance and water resistance.
In other words, by coating the base material surface with the
above-mentioned coating film, excellent o©il resistance
(particularly required for ship tanks) carlbegprovidecito the bass
material, and at the same time, pitting corrosion, crevice
corrosion, dissimilar metal contact corrosion and stress
corrosion of the base material can be prevented.

[0C66]

The paint composition of the present invention may be
applied to the surface of a base material such as ship, steel
structure, ship tank and the like, using the known methods such
as airless spray, alr spray, brushing, roller ceating and the like.
Examples of materials to which the coating composition of the
present inventionmay be applied include stesl, nonferrous metals
{zinc, aluminum, stainless steel and fhe l1ike), and the like. It

—

is preferable that mild steel {e.qg., S5400) or the like is
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explained in further detail with reference to examples. However, the
present invention is by no means restéi] ted by these examples. [0074] 15
~ [Preparation of the main component, the curing component and the
coating composition] The coating compositions used in the Examples 1 to
2, and the Comparative Examples 1 to 6 were prepared as follows
ccording to the compositions shown in Table 2. 20 .[0075] First, all the
S Uconstinfénts bf thé h&in compURdrtthat HERRETESAT the pijhhertithe using
additives and the solvent were charged into a polyethylene container of 1
SUEGolmePand 8isp8rsdd 29 F8£1 %6 2 holfs using i paint Shidkerwith coating
glass beads. Then the constituents of the curing component, namely the
coppRfttarid fie salveat wekd ehatgetiih e K gréam and-dispersedbusinigea 11 ke .
table agitator. Subsequently, the main component and the curing 5
[ O6dmponent were mixed, followed by addition of an appropriate amount of
a thinner for epoxy compound (trade name: EPICON T-500 thinner) to

prepareithe eodating.eempesitiorh §0076biRreparation ©f @ fest platek10 Auring
sand blasted steel plate of 2.3 mm x 70 mm x 150 mm in size made of

(425400 (surface seughness:40 40 Yo pmivaserepared,« The coating, »gar 5

composition prepared as described above was coated twice (once a day)

pmmsu@%%&thisaan@s&e@%gwg an Al spray sq thatdry thickness .,

of each coated film is 125 pm.
thickness is normally 50 to 500 pm, and preferably 200 to 300 um.

[0068]

The coating composition of the present invention, as
menticned &bove, can provide a coating film of excellent
properties Qn. the base material surface. Therefore, it can be
suitably gpplied to, for example, a seawater desalination
facility, a part of a marine structure where maintenance work is
difficult to implement, around a dam and a water gate, piping in
a plant using seawater, river water and industrial water for
cocling, awater storage, a water tank, a storage pool for nuclear
fuel waste, and the like.

10069]

It canalso be used for repair coating of a corroded surface
of a base material coated with an anticorrosive coating film.
Namely, local corrosion of a stainless steel base material can

be prevented by forming an anticorrosive coating film on a welded
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15 After the plate was kept for drying at 23C for 10 days, the painted steel
plate obtained (test plate) was subjected to a test for evaluating various
properties of the coating film. The testresults were shown in Table 2, the
test methods and the details of evaluation criteria are shown in Table 3
20 (remarks 14 to 20 in Table 2). [0077] 30 ~IIL-~"OOIINII1i1% I
,~, I'l .1~ 0O r Main component for Curing a., 0 epoxy resin coating
ramatetial. reorapenent forp k¢t3mpaingn anatesial 3 k3 \@uringhm coating
Main component for N OJ epoxy resin coating material 2 N component for
L il svy12 067 coating material 254 2<Cuwirlg Maipcomponent for aaht local
component for ,n O a H r) epoxy resin coating material 1 coating r1 M
comateriald “le@ MM N tNUia NOg:i(NRQe and vrovide excellent
anticorrosive properties.
[0070)

Specifically, repairs of a stainless steel base material
can be carried out, for example, by applying the epoxy resin
composition of the present invention on the surface of a stainiess
steel base material having a welded part (weld line) or crevice,
and bonding & stainless steel plate on the surface of the coating
film before curing. The epoxy resin composition of the present
invention may be further coated thereon.

06711

Such a repair method can be applied without limitation to
any structure made of stainless steel and is specifically applied
to a water storage vessel, a water storage tank, a nuclear fuel
waste storage pool and the 1ike. As local corresiontends tooccur
particularly 1f the nuclear fuel waste storage pool has a welded
part (weld line} or a crevice on the surface of the base material
inside the storage pool, application of the repair method using
the epoxy resin composition of the present invention is effective.

(0072}

When the coating composition of the present invention is
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NOr+ NOO:\)HIITQ™,,ONNtO~INwdIlill,I,-OO0 N!_,C,~.N
IWON ,, tir; tfm\nLn(0)4Po'OH1V <~NNuU)InINI,-iOID N
HHOHPHWOrim HEQmrtx~d&mu)u)u)ym~o ~ NJ.HNIOO
UHM-du NmOb\GJ "~"1NH1C4 ~,Ila)00O00 Hia,HHHO
t-r0 XaNU),~nOO CUJi4+Nn)m3m3IH'tvFH 3X:rmnN In
IN*0-:0510JO0.HO0",,0"EOobDa NOrOUOf+)0)Iro10-0 0O -H
2Rp-H Y NAEM end NN H@ HCaad)d) ¥ Z HU Q) ddnr GHEROring
wH
opening of an epoxy group in the epoxy resin contained in the main
component (A} occurs, and that the epoxy oxygen (0) is convarted
into a hydrozyl group (~0H), while the terminal carbon atom of
the molecule forming the €poxy group reacts with an amino group

(=NH,) ofthecuringagenttoform(wNH—)bond,orthelike,thereby

bonding to the curing agent.

EXAMPLES

(00737

The suitable embediments of the present invention will be
explainedjjlfurther‘detailwitk1referencetx)examples. However,
thepresentinventionisknfnom@ansrestrict@jbytheseexamples.
[0074]

[Preparation of the main component, the curing component
and the coating composition]

The coating compositions used in the Examples 1 to 2, and
theComparativeExamplesZLtoESwerepreparedemsfollowsaccarding

to the compositions shown in Table 2.

00757

First, all the constituents of the main component, tThat
i1s, the resin, the pigment, the additives and the solvent were

charged into a polyethylene container of 1 T volume and dispersed
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CHCHYJN OaaNNcOCOOF'0l OOHOOONOHO-HHO '>.
c0(0)Om~+0HO0aO?-a000a00..t0-,xHOrGQ..0xi-HO0,Q
'COQIOOWXUCMmMU)O~Pv;H% 0 ro Main component Curing
componentE+ (A)(B)31 C)C) 4-4 H-HCNNNNvG C)3 4rom.Y
dOdNNNNdJ NH

for 1 to 2 hours using a paint shaker with glass beads. Then the
constituents of the curing component, namely the resin and the
solvent were charged in a 1 Kg can and dispersed using a table
agitator. Subsequently, the main component and the curing
component were mixed, followed by addition of an appropriate
amount of a thinner for epoxy compound {(trade name: EPICON T~500
thinner) to prepare the coating composition.
100761

[Preparaticon of a test plate]

A sand blasted steel plate of 2.3 mm x 70 mm x 150 mm in
slize made of 55400 (surface roughness: 40 té 75 um) was prepared.

The coating compesition prepared as described above was
coated twice {once a day) on the surface of this steel plate using
an air spray so that dry thickness of each coated film is 125 um.
After the plate was kept fordryving at 23°C for 10 days, the painted
steel plate obtained (test plate) was subjected to a test for
evaluating various properties of the coating film.

The test results were shown in Table 2, the test methods
and the details of evaluaticn criteria are shown in Table 3
{remarks 14 to 20 in Table 2).

[0077]
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content = 85% (xylene 15%). *3 Epoxy resin "YD-112B": produced by
Tohto Kasei Co., Ltd. Epoxy equivalent weight = 190, Non-volatile content
=100 %. 10 *4 Xylene resin "Nikanol L": produced by Mitsubishi Gas
Chemical Co., Ltd. *5 Anti-sagging agent (Amide wax) "ASA T-250F":
produced by Itoh Oil Chemicals Co., Ltd. *6 Silane coupling agent
No+KBM403™ Produced by Shin-Etsu 15 Chemical Co., Ltd. *7 MXDA epoxy

L

~—adduct "NAD200P": produced by Ohtake-Meishin Chemical Co., Ltd.

Active hydrogen equivalent, e'g(?gt =136, Non-volatile content = 63% .
(solveﬁ 37@%%%8’ ﬁlf)%ﬁﬁnepoﬁﬁg?éaj dﬁ%%z%Unr%iﬂ%aﬁ-cffbog:prdr&fc]éﬁ_bwiflShm
Air, 20 Products Co., Ltd. Active hydrogen equivalent = 110. Non-volatile
ChEBnfent 200 %6°%9 PSIFARIIE BpoXy a8l PAISTP' plodubed byolatile
Ohtake-Meishin Chemical Co., Ltd. Active hydrogen equivalent = 33 239.
CONgrvoltilecontént==68%! *10 Polyamide epoxy adduct "Ankamide
2589": produced by Air Products and Chemicals, Ltd. Active hydrogen
equivalént Ep2e0. Noh-voldtité eénteht 20096541t Epoxyresmkeodtingshin
material 1 (used in Comparative Example 3):"Epicon T-500" produced by
ChehugsekuMaririetPaintgktck vy Majn icomiponent< bisphendltypersalidvolatile
epoxy resin (epoxy equivalent weight = 475), extender pigment (talc, mica,
cohadum sulfate) [ colpeing pigment (red iron oxide or titanium white and

*3 Epoxry resin “YD-128": produced by Tohto Kasei Co., Ltd.
Epoxy equivalent weight = 190, Non-volatile content = 100 %.

*4 Kylene resin “Nikanol L”: produced by Mitsubishi Gas
Chemical Co., Ltd.

*5 Anti-sagging agent (Bmide wax) “ASA T-250F”: produced
by Itoh 0il Chemicals Co., Ltd.

*6 Silane coupling agent “KBM403”: produced by Shin-Etsu
Chemical Co., Ltd.

*7 MXDA epoxy adduct “NAD200P”: produced by
Ohtake-Meishin Chemical Co., Ltd. Active hydrogen equivalent
weight = 136. Non-volatile content = 63% {solvent 37%).

*8 MXDA epoxy adduct “Sunmide X-21007: produced by Air
Products Co., Ltd. Active hydrogen sguivalent = 110.
Non-volatile content = 100 %.

*2 Polyamide epoxy adduct “PAZS7P”: produced by

Ohtake-Meishin Chemical Co., Ltd. Active hydrogen eguivalent =
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10 carbon black), additives (anti-sagging agent, silane coupling agent),
solvent (toluene, MIRK (MEK)) are contained; Curing component = DETA
epoxy adduct resin, solvent (butanol,3t%luene) are contained; Physical
properties = good. 15 *12 Epoxy resin coating material 2 (used in
Comparative Example 4) : "SIGMAGUARD EHB" produced by SIGMA
COATINGS Co. , Ltd. ; Main component = bisphenol type semi-solid

2 3&poxy FEST; asrder mgmmT(t&It fiiga, barium sulfate) , coloring
pigment (titanium. white or cyaninegreen) , additive (anti-sagging agent),

20 solveht (xflehgahdtamatcsolve ticaphtharGuringieoffppirent s MXRA d by
epoxy adduct resin, additives (tri-amino methylphenol, salicylic acid),

Aisolvent(methoxy.cpropanek isobutylmethybketone, xylenre kutang)i 34 1ent =
Physical properties: good. *13 Epoxy resin coating material 3(used in

1 0Comparative, [Example): tlaterline 604% produced by International
Coatings Co., Ltd.; 5 Main component = bisphenol type semi-solid epoxy

resin, eitﬁn%&@ﬂ@@éﬁneE@Qﬁ& Q{%Oéléem%'ﬁ?%p%@&& Q%r'%%paraflve

sulfate), coloring pigment (titanium white), solvent (methyl n-ketone,

px%q,%q%‘@ Cumgg@qo%r a{g }Sﬁml se%ﬁqlodlff(edbpo Iyaml%e 10

phenalkamlne) solvent (butan ysical properties = goo 78]nts Led.

Main component = bisphenol type solid epoxy resin (epoxy
equivalent weight = 475), extender plgment {talc, mica, barium
sulfate), coloring pigment (red iron oxide or titanium white and
carbon black}, additives (anti-sagging agent, silane coupling
agent), solvent {(toluene, MIBX (MEK)) are contained;

Curing component = DETA epoxy adduct resin, solvent
(butanol, toluene) are contained:

Physical properties = good.

*12 Epoxy resin coating material 2 {used in Comparative
Example 4): “"SIGMAGUARD EHB” produced by SIGMA COATINGS Co., Ltd.;

Main component = bisphenol type semi-solid epoxy resin,
extender pigment (talc, mica, barium sulfate), ccloring pigment
(titaniumwhite or cyanine green), additive (anti-sagging agent),
solvent (xylene, butanol, solvent naphtha);

Curing component = MXDA epoxy adduct resin, additives
(tri-amino methylphenol, salicyiic acid), solvent (methoxy

ropancl, 1sobutylmethyl ketone, xylene, butanocl);



*14 to *20 Test methods and evaluation criteria of the coating film are
shown in the following Table 3. 15 (0079] 35 Table 3 Evaluation item
Test methods and evaluation criteria Jf accordance with JIS K5600-3-2
(Test method of surface drying properties) 111. 4: Curing and drying time
is less than 24 hours at 5C. Drying 3: Curing and drying time is properties
24 hours or more and less than 36 hours at 5C. 2: Curing and drying time
is 36 hOUYs 6F bré &pdEsd fifan 48 HBurs at 5C. 1: Curing and drying
time is 48 hours or more at 5C. in accordance with JIS K5600-5-1 (Test
method bt fléxresistatse) 110 11k dzNe ciack Adusaling.is coserved tive
by bending of 10 mm radius. Flex 3: Slight crack or scaling is observed
Expgsistance by Yending. of20anAT radiuslin &aek orscaling isiebservedatings
by bending of 10 mm radius.
Co., Ltd.;

5 Main component = bisphencl type semi-solid epoxy resin,
extender pigment (tremolite, chrysotile, silica powder, barium
sulfate), coloring pigment (titanium white), solvent (methyl
n-ketone, solvesso);

Curing component = cardanol based modified pclyamine
10 (phenalkamine}, solvent ({(butanol):
Physical properties = good.
(00781
*14 to *20 Test methods and evaluation criteria of the

coating film are shown in the following Table 3.

15 [0079]



1: Significant crack or scaling is observed by bending of 10 mm radius. In
accordance with JIS 5600-5-2 (Test method of cupping resistance)
Impact 1/2 inch 1000 g x 50 cm resistance 9 Peeling radius is less than 5

mm. 3: Peeli

ng radius is 5 mm or more and less than 10 man. 2: Peeling

radius is 10 mm or more and less than 15 mm. 1: Peeling radius is 15
mm or more. In accordance with JIS 5600-6-1 (Test method of liquid
resistance) After 180-(,lay immerépr?gbﬂﬂea@ artif dial brine-(salt r ne ( salt

GoRtRRE 370)} With a cut reaching e pase Tatertat i atower part—of test
piece;=Brine 4: No stain nor blister i Ob<&ived ahtf resistaicé Sraep width

of the cut pa
creep width ¢

s lesscthan & mim. 33 No stai, bar-blister is observed and
f ithes cutpardds mny osdote .and fessihansth mm. 2:

Slight stain or klister:isiehsetvethyStain-ohrblister is observed. Tn
aceQ qggce with J1S=5600-6~12Nestmethod>0f liquid resistance) After
180:day immersing/iff kefoSene 6t 1 &pHithiEe Off 4: No stain nor blister is
observed onthe, cogting fiid), fesiStande and file CGating TS softened
S”ghﬂY- 36 hours or more and less than 48 hours at %°C.
1: Curing and drying time is
48 hours or more at 5°C.
in accordance with JIS K5600-5-1
(Test method of flex resistance)
4: MNo crack nor scaling 1s observed
. by bending of 10 mm radius.
FLEXC 0 3: g8light crack or scaling is observed
resistance by bending cf 10 mm radius.
21 Crack or scaling is observed
by bending of 10 mm radius.
1: Significant crack or scaling is observed
by bending of 10 mmw radius.
In acceordance with JIS5 5600-5-2
{Test method of cupping resistance)
. . 1/2 inch 1000 g % 50 om
Impact
resistance 4: Peelling radius is less than 5 mm.
3: Peeling radius is 5 mm or more and less than 10 mm.
Z2: Peeling radius is 10 mm or more and less than 15 mm.
1; Peeling radius i1s 15 mm or more.

In accordance with JIS 5600~6~1
(Test method of liguid resistance)

Brine
rasistance

Lfter 180~day immersing in an artificial
3%), with a cut reaching the base mater
of test plece,
4: No stain nor blister is observed andg
creep width of the cut part ig less than 8 mm.
3: No stain nor blister 1s ocbserved and
creep width of the cut part is 8 mm or more and
less than 15 mm.
Z2: 85light stain or blister is chserved.
1: 38tain or blister is observed.

brine {salt content
ial in a lowar part

accordance with JIS 5600-6-1

In
{Test method of liguid resistance)

0ii

resistance

After 180-day immersing in ksrosene or naphtha,

4: MNo stain nor blister is observed on the coating film
and the cecating film is softened siightly.

No stain nor blister is ohserved on the cocating film

and the coating film is softened heavily.

Slight stain or blister is observed on the cocating film.

L}

=R

Stain or blister is chserved on the coating film.




3: No stain nor blister is observed on the coating film and the coating film

is softened heavily. 2: Slight stain or glﬁ
film. 1: Stain or blister is observed on

(continued)

ter is observed on the coating
e coating film. 36 Table 3
Evaluation 'em Test methods and evaluation criteria In

accordance with JIS 5600-6-1 (Test method of liquid resistance) After
180-day immersing in toluene, ethanol, MEN, ethyl acetate, EDC or PGM
at room temperature, Solvétt-4 No Stafihorbiter is observed on the

coatg fIHn
nor blister is

resistance and the coating fitm s softered -stightty—3—No-stain

observed on' fie coat filAT it thece&ting i issoftened

heavily. 2: S
blister is obs

(Test method
acid room g

chemical-4:
and the coat

on the coati
or blister is

a

ight stain-asblisteris oliserved on-the coating film. I: Stain or
erVedtondhecdoating fitmd ateosdance with JSS 5600-6-1

I ofliquid sresistanee) Afel; 180 daydhinersing 193 sefuric T

mperature, BPCL80-day immersing imoeaustie-spda at 40

NG sta{i@lgﬁgzg%bﬁ%%i i‘élié}bl%é?’geﬁmqg%ﬁe?ﬂ | ﬁlrggcreg'rétaqncfel im

n%ﬁm&g &a:}% ré-*h L& :150§Ese*ﬁ§ ﬁl *"?. y0b§ervecrj~'

g film ,and-ihe coating film is softened heavily, 2 shight stain

bserved:enithe coatingfilMier is cbserved on the coating film.
1: Stain or blister is observed on the coating film.

Chemical
resistance

In accordance with JIS 5600-6-1

{Test method of liguid
resistance)

After 180-day immersing in 3% sulfuric acid at room

temperature, or 180~day immersing in caustic soda a

4: No stain nor blister is observed on the coating film
and the coating film is softened slightly.

L ANS
L.[:Q\J,

3: No stain nor blister is observed on the coating film
and the coating film is softened heavily.

2: 8light stain or blister is observed on the coating £ilm.

1:

Stain or blister is observed on the coating film.
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1: Stain or blister is observed on the coating film. 37 CLAIMS A high solid

type anticorrosive coating compositior-comprising: 5 (A) a main

component containing a semi-solid state bisphenol type epoxy resin (al)

having an epoxy equivalent weight of 250 to 300; and (B) a curing

component containing an epoxy adduct of xylylenediamine (bl) and an

epoxy adduct of polyamide (b2), 19&&%5””9 component (B) containing

50 to 200 parts by weight of the epoxy adduct of polyamide (b2) per 100

parts by weight of the epoxy adduct of xylylenediamine (bl). 2. The high

solid type anticorrosive coating composition as 15 set forth in claim 1,

wherein the epoxy equivalent weight of the semi-solid state bisphenol

type epoxy r&in %acf) Chtam@ifin B hisik Befipthe @) 192607285 it ion

3. The high solid type anticorrosive coating composition as 20 set forth in

“C8Emnt 19r%2, wherein the curing component (B) contains 70 to 150 parts
by weight of the epoxy adduct of polyamide (b2) per 100 parts by weight

{of thBeporsPataicof ayisrddianine (bii38 oL The higresolidgypeicl type
anticorrosive coating composition as set forth in any of claims 1 to 3,

ehwHeréinthe ratiolobactives ydregen greup Iviieeuring comperent (B 0 3q0 ;
the epoxy group of 5 the main component (A) is 0.8 to 1.0.

and

-
§
-

(B) & curing component contalining an epoxy adduct of
xylylenediamine (bl) and an epoxy adduct of polyamide (b2),

the curing component (B) containing 50 to 200 parts by weight of
the epoxy adduct of polyamide {b2) per 100 parts by weight of the

epoxy adduct of xylylenediamine (bi).

2. The high sclid type anticorrosive coating composition as
set forth in claim 1, wherein the epoxy equivalent weight of the
semi-solid state bisphenol type epoxy resin {(al) contained in the

main component (A) is 260 to 280.

3. The high solid type anticorrosive coating composition as
setforthinclaimlcn:Z,wherehlthecuringcomponent(B)containS
70 to 150 parts by weight of the epoxy adduct of polyamide (b2)
per 100 parts by weight of the epoxy adduct of xylylenediamine

(bl).
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5. The high solid type anticorrosive coating composition as set forth in
any of claims 1 to 4, wherein the main,gomponent (A) or the curing
component (B) contains a silane coupling agent. 10 6. The high solid type
anticorrosive coating composition as set forth in claim 5, wherein the
silane coupling agent is contained at 0.1 to 4 parts by weight per 100
parts by weight of the main component (A). 15 7. The high solid type
anticorrosive coating composition as set forth in any of claims 1 to 6,
wherein the main component (A) or the curing component (B) contains an
4 -extendeP pigheRt. 2018 STREMigR Rbld Bpeanittorfosive eeatingrosition as
composition as set forth in claim 7, wherein the extender pigment is at
Seeast Bhe selected fiomahe Hreup considting lof silita, tale; micaiandbf active
barium sulfate. 39 9. The high solid type anticorrosive coating
hysbmpesitionasp set: fottk inctaimy7 onby wherein(the extenderqigmentisup of
contained at 20 to 70 parts by weight per 100 parts by weight of the main
t i coaponenint)n&:0: Thehigh solid type anticorrosive coating
composition as set forth in any of claims 1 to 9, wherein the main
component (A) or the curing component (B) contains a coloring pigment.
10 11. The high solid type anticorrosive coating composition as set forth

5.in Clairﬁ‘lJrQ:Mﬁhﬁﬁegbtf'?cp%l%@gﬂgmt@g&@oeg{%ﬁcoating composition as
set forth in any of claims 1 to 4, wherein the main component. [A)

or the curing component (B) contains a silane coupling agent.

6. The high solid type anticorrosive coating composition as
set forth in claim 5, wherein the silane coupling agent is
contained at 0.1 to 4 parts by weight per 100 parts by weight of

the main component (&).

7. The high solid type anticorresive coating composition as
set forth in any of claims 1 to 6, wherein the main componant (A)

or the curing component (B) contains an extender pigment.

g. The nigh solid type anticorrosive coating composition as
set forth in claim 7, wherein the extender pigment is at least
one selected from the group consisting of silica, talc, mica and

barium sulfate.
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one selected from the group consisting of titanium white, carbon black
and red iron oxide. 15 12. The high S%Ijjj type anticorrosive coating
composition as set forth in claim 10 or'11, wherein the coloring pigment is
contained at 1 to 20 parts by weight per 100 parts by weight of the main
component (A). 20 13. The high solid type anticorrosive coating
composition as set forth i n any of claims 7 to 12, wherein the total
pigment volume content (PVC) including the extender pigment and the
coloring 40 pigment in the coating composition is in the range of 20 to 50
75, 14. The Righ st fype ARt GHdshie Eoating CoMpoSRBR 45 8ep forih on as
in claim 13, wherein the total pigment volume content 5 (PVC) is in the
Selangé bf 25164500 15° The'highsolidtype anticoieasivesorating s contained
composition as set forth in any of claims 1 to 14, wherein the total amount
atof #hé bispghariol typé epoxy gesing(al), thé epoxyadoductei 4Bt cf the main
xylylenediamine (b1) and the epoxy adduct of polyamide (b2) (ai) + (bl) +
otk émthe(@oating composition is 15 to 45 wt%. 16. The high solid type
anticorrosive coating composition as set forth in any of claims 1 to i5,
wherein the total amount of 15 the bisphenol type epoxy resin (al), the
epoxy adduct of xylylenediamine (bl) and the epoxy adduct of polyamide

10(b2) , {ah #:(bh £4b2)), inthe coating compasition is 20 10 40w 17; . g

A coating film formed from the high solid type

set forth in any of claims 1 to 9, wherein the main component (A)

or the curing component (B) contains a coloring pigment.

1. The high solid type anticorrosive coating composition as
set forth in claim 10, wherein the coloring pigment is at least
one selected from the group consisting of titanium white, carbon

black and red iron oxide.

12. The high solid type anticorrosive coating composition as
set forth in claim 10 or 11, wherein the coloring pigment is
contained at 1 to 20 parts by weight per 100 parts by weight of

the main component (A).

13. The high solid type anticorrosive coating compeosition as
set forth inany of claims 7 to 12, wherein the total pigment volume

content (PVC) Including the extender pigment and the coloring
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20 anticorrosive coating composition as set forth in any of claims 1 to 16.
18. An anticorrosive coating film form% from the high solid 41 type
anticorrosive coating composition as set forth in any of claims 1 to 16. 19.
An anticorrosive coating film for ships formed from the 5 high solid type
anticorrosive coating composition as set forth in any of claims 1 to 16. 20.
.An anticorrosive coating film for ship tanks formed from the high solid
PP Anticorrosive Eoating COMpOSiticn- a8 sef foRht4® mrarFoPElaims e 50 %
to 16. 21. A base material coated with an anticorrosive coating film
formed from the high solid type anticorrosive coating composition as set
forth in any of claims 1 to 16. 15 22. A ship tank coated with an
1 fanticorfosive cpatingfilmh forrsed froirtherhighsolidctypé mnticarmosivet ion as
coating composition as set forth in any of claims 1 to 16. 20 23. A method
segf prevehting corrosion by cdatingiwith accoating] filmJermed fromthe content
high solid type anticorrosive coating composition as set forth in any of
(Eolaimd & tarl6the range of 25 to 45 %.

15. The high solid type anticorrosive coating compasition as
set forth in any of claims 1 to 14, wherein the total amount of
the Dbisphenol type epoxy resin (al), the epoxy adduct of
xylylenediamine(bl)andtheepoxyadductofpolyamide(bZ),{(aﬁ

+ (bl) + (b2)}, in the coating composition 1s 15 to 45 wtg,

16. The high solid type anticorrosive coating composition as
set forth in any of claims 1 to 15, wherein the total amount of
the bisphenol type epoxy resin (al), the epoxy adduct of
xylylenediamin@(bl}andtheepoxyadductofpolyamide(bZ),{(aE

+ (bl) + (b2)}, in the coating composition is 20 to 40 wt%.
17. A coating film formed from the high solid type
anticorrosive coating composition as set forth in any of claims

1 to 16.

18. An anticorrosive coating film formed from the high solid
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Lype anticerrosive coating composition as set forth in any of

claims 1 to 16.

Ly, An anticorrosive ceoating film for ships formed from the
high sclid type anticorrosive coating composition as set forth

in any of claims 1 to 16.

20. An anticorrosive coating film for ship tanks formed from
the high solid type anticorrosive coating composition as set forth

in any of c¢laims 1 to 16.

21. A base material coated with an anticorrosive coating film
formedﬁfomtﬂm&highsolidtypeaﬂticorrosivecoatingcompositim1

as set forth in any of claims 1 to 16.

22. A ship tank coated with an anticorrosive coating film
form@dfromtﬁmehighsolidtypeaﬂticorrosivecoatingcomposition

as set ferth in any of claims 1 to 16.

23. A method of preventing corrosion by coating with a coating
tilm formed from the high solid type anticorrosive coating

composition as set forth in any of claims 1 *o 16.



