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1 DESCRI PTI ON H GH SCLI D TYPE ANTI CORRCSI VE COATI NG
COVPCSI TI ON TECHNI CAL FI ELD [ 0001] The
present invention relates tb a high solid type
(namely, with a high content of non-volatile
conponents and a | ow content of volatile organic
conponents) anticorrosive coating 10 conposition
capabl e of fornming a copédtRgpfidn havi ng excel | ent
drying properties during coating as well as having
excel l ent oil resistance, solvent resistance,
chem cal resistance and anticorrosive properties,
which is suitable for coating a ship oil tank, for
exafptie, SEnD tDY ApphNTETORRGS I ViR r@oiTING BACKEROUNIN
ART [0002] Conventionally, a solid bisphenol A (BPA)
type epoxy resin or a novol ac epoxy resin and a
nodi fi ed epoxy conmpound such as 20 di et hyl enetri am ne
(DETA) adduct are us | ende for a coating
mat eri al capabl e of fg?%$ % g%%&?ng film having
excel l ent oil resistance, solvent resi st ance,

[00¢hkni cal resistance and anticorrosive properties for
use in the inner surface of a product 2 carrier tank
or e bi&fendhesRA0A PY1FBEERIAL $iCRNsHT OY ke namely,
coatlng filmexcellent in 0|I reS|stance sol vent

nce and m cal tance ver,. as.th

with G b SR S AT (Vo gt S SoUPEP OB G iba AW Sontent
they require a large amount of 5 solvent in terms of

of coatliag leor kabbrity anmPratdrestssslandanticordptfiveul tcoating
to make thema high solid type. If the anmount of the

comp®s Ve icagadus adh tQ fkey themsaiRigghisal haviyPesxcellent
oil resistance, solvent resistance and cheni ca

dry{r?% grto%% f Eiﬁ%l?x t? Q@ln%rgslt %g OSI avcioatl ngFTLELqu]c 0il

er ror ose conven
products mnthout reduction of the anDunt of sol vent.
fes{%ﬁﬁﬂﬁedf 2P BpBky aGGdEtasrean &%QM%QQ%nxﬁﬁﬁ#ﬁﬁRﬂq@ and
a reduced ratio of an epoxy adduct is used in
ant Coobr ot v o kdrai € €] athived Vi shisgh temllec dbar coetghy a ship
resin to make thema high solid type, the 15 coating

0il {@&;@EJ afo0htal ped. hag, dryi ng.properties {nieriper to

BACKGROUND ART
[0002]
| Conventionally, a solid bisphenol A (BPA) type epoxy resin
or a novelac epoxy resin and a modified epoxy compound such as
diethylene triamine (DETA) adduct are used (blended) for a 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 cf a product



10

15

20

conventional products. On the other hand, if a | ow
nmol ecul ar weight amne is used, the drying rate
decreases. [0004] Furthernorz, a high solid type
coating material using a 20 nodified pol yam ne such
as cardanol or the like is available in the market.
Fbmever oil resistance, solvent resistance and
coating, fil mobtained are

| reS| ance of t e
ca:.pr er i orn]i Joxat %&1 (Jﬂke ?§%gc% Jerllq; é@aw%?glsa can provide

nDdlfled am ne epoxy conpound 3 such as an adduct of
2 qficdtimg didt ekamilhent DETA)L Anteeit benca, bicpherolreAistance
(BPA) type epoxy resin or a novol ac epoxy resin.

d 0008k 3B- Ae19956HB).- 21RAZ3, 4 Pat ,
“Corresponding to 5 Jp-B- 2505301)£g&ftg@?’g§g§95l& a relatively
obt ai ned

5
antlco 0Si ve_coated stee
hlihéﬁg%ék%y%oay?ﬁ% %a§8?lgh XWﬁﬁ%Hf%ﬁw?a%%r%? fRaunt of
steel, wherein the coating layer material contains
SOJC’aﬁnta i3 SysHaroloR ywe Hiinguivid oy iresiamchavihegs2 end it is
nore epoxy groups in one nolecule with an epoxy

difequina ert meebgbheflfa 1S tdan 25Qpe(b) I%Otl"?"e MM oFf the
agent contalnlng 10 to 100 parts by weight of an

de amne or.an npound

o e e S AR R A Fa 4 st AT RE gt L tggiscance,

parts by mel ht of a nDdlfled am ne of
50%&&“&1eﬁ%ﬁ%%%@%%eoﬁnﬁsdﬂﬁﬁﬁw@mk dearshenaet fpfantleporptained

resin, and (c) 20 to 65 wt% as Pignent Wi ght
ant@«u@tr&ms,iv@f b g i lm k] 006he inferioFOWBVERes@ of the

coating filmforned fromthe coating material for the

ty, [ C di scl os
B o R S S
0d gzlstance, sol vent resistance and chenlca

P i stance, and has a serious problem 20 parti.cularly

in solvent resistance, such that a significant

bl i stéran akesplaatmdinolfabfi amtlay whepowthPpped iy & reduced

sol vent such as EDC, MEK or benzene at room
rattienperaf upe syl

(correspo%dlKJB§%§Q%J%£§HQ§E%S%%H SUNN%%Y&F%%ééz%Zg%lvely

t _aspect, there. i r.o ed a hijgh salid

o S T b ToLTbb CORtT i SRS Clon Ehup Sy type, the

A) a main conponent containing a sem-solid state ,
Coapilagheaberi gpectepokyed égisndalinghavbpgranespoxferior to the

equi val ent wei ght of 260 to 280; and (B) a curing

con®enpanenl eeBHachisNg @R eROXY¥+RAdUEhAQf if 2 1ow melecular
xnyIenedlan1ne (bl) and an epoxy adduct of polyam de

50 to 200
vei e} amt 18 4 kpoor “ERE  BP4y haGLE J6F-Baream de- (b2)
100 parts by melght of the epoxy adduct of

59 Iyl enedi ami ne (bl ).

Furthermore, a high solid type coating material using a
modified polyamine such as cardanol 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 materizl using a modified amine epoxy compound
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[ 0006b] In a second aspect, there is provided a
coating filmfornmed fromthe high solid type
anticorrosive coating conposition as set forth above.
[ 0006¢C] In a third aspect, there is provided an
anticorrosive coating filmfornmed fromthe high solid
type anticorrosive coating conposition as set forth
bave._[ 0006d | fourth, aspect, there is .
sudP Bl T o TR B o B ERSBRERE, fpETEh p8Y cither =
. formed fromthe high solid type anticorrosive coating
bisghepesi i OFFAd §ePef epphivabmasin [00G6elovolac kpoxy resin.
fifth aspect, there is provided an anticorrosive
r00oagting filmfor ship tanks forned fromthe high
solid type anticorrosive coating conmposition as set

forth,aho [ In a six aspect, .
ther S7R8 a5 (B2 2PP0L3 (RatenaPolalell M SRt reponding to
anticorrosive coating filmforned fromthe high solid
JPErge Ozmlile of sl ke oatherjv ¥ odposiaritdrcas osétvef ovdted steel
above. [0006q] In a seventh aspect, there is
obtpimeiddeg putshiry tadka €0l ela et hora rd3RteGOEHOSh Y ace of the
coating filmformed fromthe high solid type

ti S| I i t.ion. set _forth above.
stefBookhy” B YRR SRR et A REFL 1 8 pholr BiGPnency
a nmethaod of preventing corrosion by coating with a
tYP@oﬁ%df ISR Po FRed rgftﬁﬁlt% hi gh Beredepype groups in one
anticorrosive coating conposition as set forth above.
mo1BE8CEOBURE &F diixd NVENTHAON=hLProbl ¢ive ¢ ke Saelhved 2By, (b)
the Invention] [0007] -Accordingly, it is an
a Cm t 4 3 i AV | O, i ] e . L
abol\g}%%r?g%ﬁ %ﬁnehgarlgfio :éprgcoggtggcﬁ%%gsd%gd ‘ﬁlg%}#e °53ppliphatic
Olarts,d and,todggovide a high solid type anticorrosive .
PO~ {88 Plig™ L OIpdsi BroRPeEYabPEretnforatihgled coith i@ piliRnatic
havi ng excel |l ent drying properties of the unhardened
polypmidederying pek ck§ )paturs ngy coat ding @nh aambaSe€ied amine of
~material, as well as capable of formng a coating

xyl{ilbAeBavinnge a0 £XGR-BRIr fid JiesiSiansen §19|éﬁ:%§y resin, and
resi st ance, chem cal resistance and anticorrosive

(=) Pol0ap 68weR, 108 RLbhERF 8= A ohpReenor PhespRacERD="

invention is to provide a high solid type
[00GRti corrosive coating 4b

However, a coating film formed from the coating material
for the heavy-duty anticorrosive coating of stegl disclosed in
the Patent Document 1 is inferior in oil resistance, solvent
resistance and chemical resistance, and has a2 serious proklem
particularly in solvent resistance, such that a significant
blister takes place in half a day when dipped in a solvent such
as EDC, MFEK or benzene at room temperature.

[Patent Document 1] JP-A-1995(H3)-275773 (corresponding



conposition suitable not only for coating a pipeline

and the like but also for coating the inner surface

of the tanks in a product carrier or a chenica

tanker, where high oil resistance, solvent resistance

and chem cal resistance are required in addition to

anticorrosive properties. [ Means for Sol ving the

Probl ens] [0009] The high solid type

anticorrosive coating conposition of the present
T4 pFei2dR8 S56é0apri ses (A) a.nain conponent contai ning a

sem -sol id state bi sphenql N%%% € epoxy resin having

epoxy equi val ent wei ght o%] to 300 (al) , (B) a
[Ciréiarlg conmponent contalnlng an epoxy adduct of

xyl yl ene an1ne nd an epox uct of .p

(b Rt S thpor ot g Riorparane paph $o1id%eype
arkORiairds 158 t@:20Mhpachbapbyivwebghtc@fpdiha POXYA) a main

adduct of pol yam de 10(b2) per 100 parts by wei ght of
CHReTEPExy CaREaER1BY x| yFERETT @i the (1De . TRGOLERoL  type
eﬁNéﬁ‘f&gﬁHd(éP)tH§v§§5!aﬁo@ﬂ%fﬂfﬁéhf¥éﬂgﬁﬁ“wel of 260

epoxy resin (al) contained in the main conponent (A),
tcanZepox b é@huwalenmlmelghmmuwuﬂﬁo ten280niB8g nETe CpOXY

eferable_fro h V|e hyS|ca
'aﬁﬁggﬁer??es %# %% %%a ing f?%‘ f5511$ Feove P& of
pctiemv dewpiai 2nt, Cﬁh@lbut@ﬁgsbampeneS®|WEﬂt d@ﬁﬁaﬂﬂnngaso to
nd chem cal reS|stance of the co film it

2R prererSote. Dhat"ene R i CorpofiEnpol BTde  (62)
peGONtpiImMs pArtq 1 pa{aéﬁ BY weightt®é tR@c&ROXYadduct of

adduct of  pol yam (b2) per 100 parts by wei ght of
Xyﬁwée@séx9maaauéblbf xyl yl enedi ami ne (bl) [0012] 6

O%@@%hernnre because of the tendency of the coating

f|In1to have excel l ent crosslinking density, oi

resiist ancescsol veﬂpetr:‘e& shanee,i schemwaled esi stancey film
r reS|stQng gl ad ?Ek?n to a ba§§ %%&erlal Egatln
o of et e hyd ogen N thércurlng]é:conponent g
cofiBpstoibheaepoxy gooup adsbide main conponent (A) is

%Beferably in the range of 0.8 to 1.0. [0013]
PEéver, in the present invention, fromthe
Vlewﬁobnhjﬁﬁxinﬁﬁﬁﬁﬁin&jﬁﬂhﬁsignp9$vi8§d09§tbﬂﬂlEbkﬂb51ve
to a base material to 10 inprove water resistance and
CopRénpi ke moferard He 9r et rieticenbodi dehvgei snthgprrosive
co*a'ES‘:‘ngameﬁQ fﬂ%‘taé"*)?@rfé% ChIdng conmponent (B)

cont a silane coupling agent, and that the ratio
[0P§66]11 to 4 parts by wei ght per 100 parts by wei ght

of Egea our %B%@E (A%er%5L0014 vided an anticorrosive

<oating film for ships formed from the high _solld, type

fo@%%l

antlcorr051ve coating composition as set forth above

[000¢&e]

In a fifth aspect, there is provided an anticorrosive
ceating film for ship tanks formed from the high sclid Lype

anticorrosive coating composition as set forth above.



Furthernore, in the present invention another o
~preferred enbodi nent is that the nmain agent conponent

(A) or the curing conponent (B) contains an extender

pi gment (preferably at |east one extender pignment

selected fromthe group consisting of silica, 20

talc, mca and barium sul fate). Wen the extender -

pigment is added to the paipnf conposition of the

present invention, the ratio of the extender pignent
[Ugef lis preferably 20 to 70 parts by wei ght per 100
. parts b I ght of e .0 _canponent. .. £_[0015] .

Vor daved, SER e hahrbbent hvent o - aibiher 7afePpeat el
ceerthodiwerit &s that cbheomdira colpongntti(lA) frrmdie from the

cuyring. conponent (B) contains a colorin i gnent
h efg}h‘gl y Y&RE I%fg*sic%lﬁfé’scloﬁeor FRE 5P &?P@Epg%éﬁ%t éf set
fdd@maihegegr oup consi sting of titaniumwhite, carbon

bl ack and red iron oxide). Wen the col oring pignent
[G%6sdded to the coating conposition of the present

i nvention, atj th or:i.n lL.ghent ys i

pre?@kdglfekgﬁgﬁz&kggg%g bghﬁg%gﬁf g%féloo pa?tggg§§ tank
coggieghtwiofh t he mmictnccoppebeat cCALng0[f00h6]formed - from the

hivw'plenSOa#iée Sk onae tojfccgrhreosalt\)r%ve_gg ]FIilonedmeXtSeﬁdgltl as s-e-t
@ignen an y?ﬁec&forlng pigrient 1S 20ded" P8 the

foaeat akgveonposi tion of the present invention, the

-vol ume content of the total pignments (Pignment Vol une
“%Wﬁpént, PVC) including extender and coloring 15

pi grentsn i $:pheherallact20 tRepd Ysans-Spredr gf efabloy of

25t0 45 % in order to maintain the effect of stress
PreFeakatbo s cand Shate L Vr exiadtidmc &g thecevatihgl §1m nformed

PRer (Dot Fobihe P8 PP iR uh o h 7 nElp e naBbEiion

ast yppé Epoxy ebsiva.(al), the .epoxy adduct of

xyl yl enedi am n e._epo of
polyanide-(b2)iﬂﬁgﬁgﬁéﬁg(gg)$FE1¥¥Y€§?#&$n t he
[PaRblefEr 051 ¥e soat+dh € oioSitditiics: jpreferably 15 to
45 ww% and nore preferably 20 to 40 wt% fromthe
[0PPdwpoi nt of oil resistance, chemical resistance,
sol yepbrheahshange and Watgl:Jasi st ance ffetde: invention
coati ng fil m obt ai ned. [001 5The anticorrosive
tocoutdiwy Ebapebirveokedt iohed plesenens| mpenriionedanigér the
prybll Lzed as,g %%atéf‘&zi%%'paosﬂﬁlékﬂénsgﬂ £ QFEMREQSH sive
coating a ship or ‘a ship tank.” By applyi suc paln?
coe@ipgsi tooposntide swagace ofofa Haseingt erni abkoffong film

exanpl e shi_p tank a coating filmis fornmed .
o BN oo R Date il oF ARGl 110 10 Lo s ened £iln
(dehangctartgli,csdsdChgasofting esh st apges: SOLYELM], as well

resi stance, chem cal resistance and anticorrosive - )
asprgpaPrtrest FRTBLABr 2wePASINBodtiAghReheng a excellent oil
re@boyenAENt i 9ned. hase J@tardfle W thegyehicoatispgefilom ang

is suitabl e"as a net’hod for preventing corrosion.
ankFieehepabre, Pherabbves neati oféd bage fmetericdl ddat edvase
¥ $4Y¢h a 15 coating filmhas the various excellent
roperties nenti oned above. [Effect of the Invention]
[0P0B19] 20According to the present invention, while

llnkklg%hggewords, an object of the present invention is

ma
Y

to provide a high solid type anticorrosive coating



content of a volatile organic conponent such as a
solvent in the coating conposition (nanely, as a high
solid type conposition), excel l ent in various
properties such as drying properties during coating,
oi | resistance, solvent resistance, chem ca
resi stance and anticorrosive properties is obtained.
Furthernore, by applying thg coating conposition of
the present invention, 5 various excellent properties
capasntioanediiabdvies cant benpryovidedcbatvagi euspi@aseine and
mat erj al for_ exanple, ship tank). BEST MODE_FOR
AR RGEEIT THES | NUENTF OGN 50001 E10 T he SREFPOM i, £
tdhe Ringh sdae ity R& rdk-CeiT @Sickenceall i RGn&erpPOFhtrenNnigh
of the present invention, the anticorrosive coating
oiflj | ¥R Fici e r ot bR e 08t § Y- THTHodTe | 6ReNifidl pageistance
arBLeL3l oG0R) ed Mk E Dot NE, coati ng- fddiMe tdl%ﬁ%@t@ elsank
coated with the coating filmforned fromthe
above-nenti oned anticorrosive coating 15 conposition,
and the nethod of preventing corrosion of the base
material surface will be explained in detail. [0021]
The coating conposition of the present invention is
referred to as "anticorrosive coating conposition"
because it is 20 particularly excellent in
anticorrosive properties, but included in the
preferred enbodi nents of the coating conposition of
the present invention are not only the conposition
used to provide the base material with anticorrosive
properties but also the 10 conposition used to
provide oil resistance, solvent resistance, chem ca
resi stance and the like or the conposition used wth
a view to providing adhesive properties comonly
observed in epoxy resin-based coating conpositions.
5[ 0022] - As for the definition of the amount of
t he conmponents contained in the coating conposition -
of the present invention, the weight of the "coating
conmposition” or the 'main conmponent (A)" referred as
t he base, unless otherw se noted, is the weight 10 of
solid part alone excluding volatile solvents such as
tol uene or nethylisobutyl ketone. [0023] H gh solid
type anticorrosive coating conposition



10

15

20

The high solid type anticorrosive coating conposition
of 15 the present invention $hereinafter, it may be
sinply referred as "the coatrng conposition") '
contains a specific epoxy resin based nain conponent
(A) and a specific am ne based and am de based curi ng
conponents (B). These conponents (A) and (B) are ,
[Masiaetdy keDiingtonedpagsh dmansported separately in
di fferent containers, 20 and are m xed together just
[0@§§ re use. Therefore, the coating conposition of the
present invention is a so-called tw-conponent
coating conposition. [0024] 11 The specific
def i MiNE BATBf sohight wek iad ttiygrerofsdvet heaanhycormpss veion of
coating conposition of the present invention is that
thd peMMEGtdiniBgte0atl tBEpt 5338400 la LELHUGHESh MY YRt ining

the USA) or less. [0025] _ From t he vi ewpoi nt
F e ion _efficienc rapi d and uniform curi of
@ ? %EC%Q%%ﬁgS%§§ﬁhg?%? ?é?o s %8F|%%$%%|r?%%ﬁsggﬁﬁag epoxy

sol vent resistance, chem cal resistance, solvent
eqiegd lqrdnce 1okt epf r 380 stand@0ardladhéd) oa twrdngasemponent
material of 10 the coating filmobtained, the ratio

| cortfaitrhitnd @ahabpbipbesdott ast iMa JH-eaam §oyYBs ) | nd N8 epoxy

epoxy adduct of xylylenediam~ne (bl) and the epoxy
) ' (b in.the curing conponent (B
A fEAIpE S PIAT () Tohe b PrE M SRR i alspe (2
in the main conponent (A) is desirably in the range
CoTgfa iR 559 ¢01200 Patd by &/ Sisds PF dbleyepoRy ta@ldncy. of polyamide
[0026] Therefore, fromthe viewpoint as '
(b2reme r GG abiny By ot gttt bY thd epdhypaidus Dyt Wei1ghtnedi amine
preferably 10 to 20 parts by weight of the curing
(blgqnponent (B) is used per 100 parts by weight of the
0 mai n conponent (A) (including the weight of
[Ooﬁﬁlatile solvent). [0027] 12 the total anount of
@ epoxy adduct of xylylenédiam ne (bl) and the
epoxy adduct of polyamde (b2), nanely [ (bl) + (b2))
i s nBibllteg20d tio Bhepaets —spluel ghite dnibgheier alipe epoxy
30 to 50 parts by weight per 100 parts by wei ght of
restiRe ePOXY do@%lan el ) 1hn e TR - Gmanant ) -
[OOZg] A I'n the fo[lomﬁﬁgﬁ ?%e mai n coé%@heﬁ?l epoxy

. and t he rin ne B) will be explained_in
eaugsra B, 43 oHoun) F8BCRR # 2 orportifie (RjStorablS ‘rron the
. The main conponent (A) as a conponent conposing the
vienpghnsobfdthypphysticedr posieetdeat pigtbenposittngnioim.
the present invention contains a sem-solid state
[oobigsphenol type epoxy resin having a specific epoxy
equi val ent wei ght. 15[ 0030]

Moreover, from the view_point of oillresistance, éolvent
resistance and chemical resistance of the coating £film, it is more
preferable that the curing component (B) contains 70 to 150 parts
by weight of the epoxy adductA of polyamide (b2) per 100 parts by

welght of the epoxy adduct of xylylenediamine (bl).

[0012]
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From the viewpoint of obtaining a coating film
excel lent in the various properties, the epoxy
equi val ent wei ght as nentioned above is in the
present invention normally in a range from 250 to
300 (g/equiv), preferably 260 to 280 (g/ equiv).
20[ 0031] The definition of "sem-solid state”
of the bhsphenal L¥PLLSPRY {1ESivhd ey Sethal df ing £ilm
viscosity at ordinary tenperature (measured under %
ondi tions_of 23C,  85%concentration in 13 xylene as
to gél"\?eﬁi“?eié?ﬂb B BND X ST Geter Oﬁﬁnﬂ?%}cft%?r%ﬁrbffﬂvent
TOKI MEC Co., Ltd.) is normally i-n the range of 4500
reaksﬂﬂﬁME,w@@ew;caddrpséEEBabby %#006rt peSDH0amPa.and adhesion
[0032] 5In the present invention, bisphenol type (A

to WYBEs® mEtkYREe) e@ﬂéyrégisbnofsalé%?ge??‘f Alifahe curing

prOV|de a coatlng film having excel esion to
ase nat rlal anti corrosive, ertles and ,
Conlﬁog‘&ﬁ’écn Att%lﬁg‘% 569;5’5%3& ik id SRl EoRmppRgnt (A) is

t hem The "epoxy resin” includes a polyner or an
predlergddyr imaviheg @rgre mdr € .20 tegpoxy0 groups in a

nol ecul e, as well as a pol yner or an oligoner forned
[0y ri ng- openi ng reactlon of the epoxy group

(coIIectlver called "ring-opening reaction :

pr od ct_ 0033] les._of the bisp no

oS F BT RS et 1ol - Bo A oVaY PRE e iom £he WiEwpoint of

polycondensate of bi sphenol A type di-glycidyl -
incgeheringueldhes igins giferdle Acditigly diidyd tet ebase material to

bi sphenol A propyl ene oxide di-glycidyl ether,

imphosehenfle A eihyvtengcoxihflg din=gl yoidyl ot hgt, the preferred
hydr ogenat ed blsphenol A di - egC|dyI ether

dro nate sphenal. e, axi
embla(i i %%an tI QE %5 ?M Q Aq o gry%g c¥>ﬁlé)onent
' representatlve epoxy reS|n product s mhlch can be used
(B)j RorhaipFed et ¢ FRURDA I A IR / Br@BAhgs X pg)ratio is 0.1
produced by Ohtake-Meishin Chem cal Co., Ltd. (epoxy _
to eqguwi:ma BRtwe ddh wweicght 00 260-1© 1280 i ¥h 8 cOS khy: ma0dbomponent
4000 .nPa. s, property: sem -solid state), "Epicoat
)834" produced by Japan Epoxy Resins Co., Ltd.
(bi sphenol A type epoxy resin, epoxyeqU|varentmeight:
230 to 270, viscosity by Gar dner/ Hol z net hod:
[00p4Jy 25¢), and the 5like. [0035] These
bi sphenol type epoxy resins can be used alone or in a
conbfuat h@nmofe | won ot hamgyree e mid sin e diwainart her ereferred
ki nds are used in conbination, thenolecul arweight and

' embBB?m@H@XXse(EHia\{:alt%%t main agent component (A} or the cur-ing

component (B) contains an extender pigment {preferably at least
one extender pigment selected from .the group consistingof silica,
talec, 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 prefeiably 20 to 70 parts by weight

per 100 parts by weight of the main component (A).
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10 'wei ght of the bisphenol A type epoxy resin (al).
are defined to be the,averagg of the resins used.
- [ 0036] In the main conmponent (A), a snall.
- ampunt of epoxy resin of a type other than bispheno
A such as glycidyl ester type, 15 glycidyl am ne
type, phenol novol ac type, cresol type, dinmeric
[0aaisd- nodi fied type, aliphatic type, alicyclic type,
epoxi di zed oil type and the |ike nmay be used together
with the bisphenol type as long as the effects of
the BVERRTS nvbn FBR SPESRIC depaseat, Afgdsy Preferred
Viscosity, epoxy equivalent weight, average nol ecul ar
empergrengnds thetl ke mefint hemposphendl) pypehepoxyngestmponent
(al) may be suitably adjusted within the

(Bpresiet 118 Beshb ISRy p&oRSheer ) Pfeddb F R0 Sasd Bne coloring
addition to the effect of the present ‘i nvention, such

: ring conditions (e.q., air-dryi coating, . .

o1 R SRR B AP EhE FonrPrboRbr RAER 155 Dhtrtian white,
|l i ke of the coating conposition. 5[0038] In

carhenppéaehtarichvent ioan pridieew dfhemhdsi onlpoiagbpsement is
material, water resistance and anticorrosive

adpeapestties fadihry @Eﬁ{pdﬂﬁiéﬂnﬁﬁzﬁbnggeséﬁﬁ £t on, the
of the bisphenol type epoxy resin (al) in the main

' e ( i.ncl udi ng .vol atile solvent 01is

= P (LA PR SR o B85 o v, 20 parts
[0039% , Based on the weight of the solid

by corbehenpeaxt Udpavgt v obut vE&oBbl 9enthe rmate grmpenent (A) .
conmponent (A), the content of the bisphenol type

[0@peky resin (al) is, in the sane sense of the term 15
‘as above, normally 18 to 55 parts- by wei ght, and
pr ef 25, t Y. | ght . per r£s. hy
R R L UiRs i,

onponent (B)> 20The curing conponent (B), which is.

an%ﬁ%&o%ﬁ&néﬁem%ﬁpbéi defe-qitgie SBRFdNTypemposition of
anticorrosive coating conposition of the present

the nuerrdmn ingentdions the epbuweadducintofof the total pigments
xyl yl enedi am ne (bl) and the epoxy adduct of

(P RGhYRM 61 (L) cd it erk, %Wﬁciﬁbﬁ%c%ﬁd %x%%gg%ﬂneaﬁycoloring

epoxy adduct of xylylenediam ne

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 filrﬁ as well aé the coating workability
at an appropriate level.
10017]

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)+(b2)} in the anticorrosive

coating composition is preferably 15 to 45 wt%, and more
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cogigg £ilgp)hanothe 1HEOUS GKIGL

reacting xylyl enedi am ne with an epoxy resin such as
a bi sphenol 5 A type epoxy resin. The epoxy resin
"used in this reaction has noBmally a | ower nol ecul ar
wei ght (for exanple, an epoxy equival ent wei ght of
184 to 194, and an average nol ecul ar wei ght of 368 to
388) than the epoxy resin in the main conponent (A)
i v 00 _ .epoxy. adduct of
D e T3y 2 T e s aelPR™R % Sa Sesfleance,
Wi th ﬁhe sane epoxy resin as used for (bl) [0043]
ChERl FRI &< 515 HamE Bp B84 VEdfuEE SOF tRYF| 2R diatiiheebbfance of
15 nenti oned above include the commercial products
thsuchaasnd NAD 200t a { MXBA ( net haxyl yl enedi ami ne) epoxy
adduct, viscosity: 1000 to 1500 nPa. s) produced by
[ofhtake- Mei shin Chem cal Co., Ltd, and the exanple of
t he epoxy adduct of pol yam de (b2) include "PA297P"
(visgQsity: 4000 to, 7000 nPa.$) produced by
Chta%gl P DPOThERI CARTERY ¢AMPogipier) of7the present
sol vent resistance, chem cal resistance and water :
inyesistmnea bé thelobed ash ceattiing Ebhpbsnetsal pyrdlulariy
to 200 parts by weight, and preferably 70 to 150

foPaEhbat BYq Wi %tiffm%{:g%t SHORY adgyct Qg dgg@g@ggggs&%@ paint

per 100 parts b t he epoxy
xyl yl enedi ami.ne (di). If _the content of the epoxy .
GO%%%%W% OB&%lﬁg’&gaﬂ?z?f&@éé&@%ﬂ%%\&éoﬁaﬁﬁwp#r a ship

rel ati ve content of the solvent increases, which

tampkes feadifdiftiln io fobtmaichpaohidgingali« baypemnaterial with

conposition, and drying properties of the uncured

ower t

vaoald NGHAdMddists@fter soatingst ends t%?fs%ﬂc%%iﬁ%olvent

On the other hand, 10 if the content is
bave range, properties of the coating film, ' -
T E ATl Al T B 1 oo S SHERCS SHHY Gttt 1S St RfRperties.
chem cal resistance tend to be inferior. [0045] In '
in Réegoaerag, corpdsding sheohboe-persintednvestimatetiml with
15 view of excellent crosslinking density, oi

sudtesbst BNg €l 180l ¥enti 18si Shane ﬁetﬁb@@&@br‘é%@hﬁ&ﬁgC&)rrosion .
and water resistance of the coating film obtained,

t al h [t PO [
raitaba) BNl b DLARIENTle S BV LSSy sucn

t he époxy adduct of pol yam de (bzgéagagggéﬁggal)zémmm- i}
P $S ione

40 W % of the paint conposition. [0046] 18 <Sil ane
aboweupl i ng agent > -

[Effect of the Invention]
[0019]

According to the present invention, while limiting the
content of a volatile organic component such as a solvent in the
coating composition (name:ly, as a high solid type composition),

the coating composition capable of forming a coating film
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In the present invention, addition of one or two or
nore ki nds of silane coupllng agent in the main
conponent (A) and/or the cur¥ng conponent (B) is
preferable to i nprove adhesion 5 strength of the
coating filmto a base material, as well as water

resi stance. [0047] As the silane coupling
| ; \
B R R

cou gﬁéﬁgent containing at |east one reactive

Cofhn 9r BP bUpABEF e SFORT E hE- YR Otip OGRS Fp 1stance
of ami no group, carboxyl group, hydroxyl group, epoxy

angr cuyt ismd rgisyiciedyprgpeupiepr dfseralvt yinddt offurthermore, by
contai ning an epoxy group is desirably used. [0048]

apﬂ@§@§ | fhe Q%ﬁﬁ@iﬁéagembagléégﬁecﬂ?n£h8n%ée ll@N€ nyention,

coup i ng agent containihg epoxy group Include those _
in (1) i'n.Table 1 below.  Particul ar]
Vafé%s e%tsaﬂi%ﬁato Wé»%ﬂe)réeﬁﬂ 2§ TRREHOYGA SO 38 BhaupvEded
in (1), and y-glycidoxypropyl trimnmethoxy silane as
to shamhoin K23e (1pz beluteds byf QoveCanmleng Joimyt 26k )Co. ,
Ltd. "SH6040" etc.) are preferable. In addition,

y-gl yci doxy propyl net hyl di methoxy silane as shown in
(3) (produced by DOM/Cbrning Toray Co. Ltd

" AY43- 02 é r I éh et hoxy

i1 ane. aBE8Ho B F %@%%%% 26 2B BBy oHas o
1 Flash point (C cc> ., inmri IPc> ,

[0020]

Inthe following, the high solid type anticorrosive coating
composition of the present invention, the anticorrosive coating
film formed from the coating composition, the basematerial coated
rwith the coating £ilm, 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 “anticorrosivercoating composition” because it is
pa;ticularlyexcellentinanticorrosiveproperties;butincluded
in the preferred embodiments of the doafing coﬁposition of the
present inventidn are not only the composiﬁion used to provide

the base material with anticorrosive properties but alsc the
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ri CDCV 1-1 Lo CV r-1 Refractive index (25C) &
PD T EP T T Specific gravity (25C) NO 1-1
r-1| LU

I
N O

composition used to provide oil resistance, solvent resistance,
chemical reéistance and the like or the composition used with a
view to providing'adhesive properties commonly observed in epoxy
resin-based coating compositions.

[0022]

As for the definition of the amount of the components
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 octherwise 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 sclid type anticorrosive coating composition of
the present invention (hereinafter, it may be simply referred as
“the coating'composition”) contains a specific epoxy resin based
main component (B) and a specific aminé based and amide based
curing components (B). These components {A) and (B) are normally
kept, stored and transported separately in different containers,
and are mixed together just before use. Therefcre, the éoating
compOsitioncﬁfthepresentinventionjisaso—calledtwo—component
coating composition.

[0024]
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[N et

The specific definition of “high sol;d type” for the
anticorrosive coating composition of the present invention is
that the VOC during coating is 340 g/L (regulated value in the
USA) or less.

[0025]

From the viewpoint of reaction efficiency (rapid and
uniform curing of the coating composition), as well as oil
resistance, solvent resistance, chemical resistance, solvent
resistance, water resistance and adhesion to a base material of
the C@ating film obtained, the ratio of the total number of active
hydrogen-groups in the epoxy adduct of xylylenediamine (bl) and
£hé 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,frmntheviewpointasnmntionedabove,normally
S to 25 parts by weight, preferably 10 to 20 parts by weight of
the curing component (B) is used per 100 parts by weight of the
méin component (A) (including the weight of volatile solvent).
[0027]

Furthermore, it can also be said that the main component

(A) and the curing component (B) are used in such an amount that
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00 N CV Product nane Shin-Etsu Chem cal Co., Ltd.
KBM 303; Ni pponUni carCo., Ltd. A-186 Shin-Etsu

Chemi cal Co., Ltd. KM 403; WMNepponUnicarCo., Ltd.

A- 187 Shi n-Etsu Chemi cal Co., Ltd. KBM 402;

Ni pponUni car.Co., Ltd. AZ-6137 Shin-Etsu Chem cal Co.,
Ltd. KBE-402; N pponUnicarCo., Ltd. AZ-6165

the total amount of the epoxy adduct of xylylenediamine (bl) and
the epoxy adduct of polyamide (b2), namely {(bl) + (b2)} is
nermally 20 to 60 parts by weight, and preferably 30 to 50 parts
by weight per 100 parts by weight of the epoxy resin (al) in the
main component (A).

10028]

In the following, the main component (&) and the curing

compenent (B) will be explained in more detail.

[0029]

<Main component (A)>

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

[0030]

From the viewpcint of obtaining a coating film excellent
in the various 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/eguiv).
[0031]

Thedefinition<1f“semi—solidstate”cﬁfthebisphenoltype
epoxy resin (al) is that the viscosity at ordinary temperature

{measured under the conditions of 23°C, 85% concentration in
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Shi n-Et su Chem cal Co., Ltd. KBE-403 Structural
formul a al A0 BIA10-1 "1 atAl )\
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xylene as solvent, using E-type FMD viscometer manufactured by
TOKIMEC Co., Ltd.) is normally in the range of 4500 to 5500 mPa. s,
and preferably 4000 to 5000 mPa.s.

[0032]

In the present inventionQ bisphenolAtybe (A type ox F type)
epoxy resin is used because it can provide a coating film having
excellentadhesion1x>basenaterialandanticorrosiveproperties,
and bisphenol A type is particularly preferable among them. The
“epoxy resin” includes a polymer or an cligomer having 2 or more
epoxy groups in a molecule, as well as a polymer or an cligomer
formed by ring-opening reaction of the epoxy group (collectively
called “ring-opening reaction product”).

FGC33] |
Exampies of the bisphenol A type epoxy resin mentioned

above include a polycondensate of bisphencl A type di-glycidyl

'ethersuche&sbisphenol?&di—glycidylether,bisphenolf&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.
00347

Examples of the representative epoxy resin products which
can be used in the présent invention include "E-834-85X(PC}"

produced by Ohtake-Meishin Chemical Co., Ltd. (epoxy equivalent
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eureN | FDTMA.I D (3, 4- epoxy cycl ohexyl) ethyl

trimethoxy silane y-glycidoxy propyl trimethoxy

silane y-glycidoxy propyl meuhyl dimethoxy silane

y-gl yci doxy propyl nethyl diethoxy silane
weight: 260 to 280, viscosity: about 4000 mPa.s, property:
seml-solid state), "Epicoat 834" produced by Japan Epoxy Resins
Co.,Ltd.(bisphenolﬁ&typeepoxyresin,epoxyequivalentweight:

230 to 270, viscosity by Gardner/Bolz method: P—U/25°C), and the

like.

{00357

These bisphenol type epoxy resins can be used alone or in

a combination of two or more kinds. When two or more kinds are

usedjilcombination,themoleculafweightandtheepoxyequivalent
weight of the bisphenol A type epoxy resin (al) are defined to
be the average of the resins used.

[0036]

In the main component (A), a small amount of eéoxy resin
of a type other than bisphenol A such as glycidyl ester type,
glycidyl amine type, phenocl novolac type, cresol tybé, dimeric
acid-modified type, aliphatic type, alicyclic type, epcxidized
0il type and the like may be used together wifh tﬁe bisphenol A
type as long as the effects of the present invention are not
depressed.

[0037]

Viscosity, epoxy equivalent weight, average molecular

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

be suitably'adjusted_within,the;predetermined”range, considering
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y egC|doxy propyltriet hoxy silane 0 z cI Cv 00 LO
Wen a S|Iane coupllng agent -is used in
the present invention, E preferably added in the
mai n conponent (A) . Fron1t é vi ewpoi nt of enhanci ng
adhesion of coating filmto a base material and water
resi stance, the anmount to be added is normally 5 0.1
to 4 parts by weight, and preferably 0.2 to 2 parts
fadnonsei ghtadeert itd0tparis iy awed ghttrof prheef®i vention, such

conmponent (A). [0050] Based on the total
weighty efnidhe sepat ig o t4,90 resent, . .
2 |nven§%oﬁn'thé a%ountgC n%'ﬁgﬁg CO%LFP%% %génggﬁgngeflnlSh

_%?J added i s nornall%ég 1 to 15 mﬁ@b preferab%y 0.5to
co b Rt ote FP&FErdoly YL 8893 e L o5 the coating

By addi ng a silane coupling agent in the coating
compgradsioni-on i n t he above-nenti oned anount, adhesion

of the 15 coating filmformed fromthe conposition to
[oomghase material is enhanced without peeling of the

filmat all even imersed in water for a prol onged

time, and effectivel %éevents a netal base materi al

(parFFc ArtyPHSE athy - Pasel et 49 FdheRign thong base

corrosion, crevice corrosion, dissimlar netal
mat@@ﬁﬁé&tWQQEFOS¢©hSQ@naﬂdanr@BBiQQHI@HﬁVELprpEﬂtieS of the
effects are markedly reveal ed when a silane coupling
coa&gﬁ@tfﬂ@MiBﬁtéﬂnéﬁpxﬂhgr@&@téﬁtaggqgua&Qgégkﬁxﬁitype epoxy
resin (al) in the main component (A) (including volatile solvent)
is normally 157to 45 wt%, and preferably 20 to 40 wt%.
[0039]

Based on the weight of the solid component excluding
volatile solvent in the main component (A), the content of thé
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.

[004C]

<Curing component (B)>

The curing compcnent (B), which is another component
composing the high solid type anticorrosive coating composition

of the present invention, contains the epoxy adduct of

xylylenediamine (bl) and the epoxy adduct of polyamide (b2} in
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<Ext ender piynent > In the present invention,
one or two or nore kinds of extender pignents nay be
added to the main conponent;§A) and/or the curing
conmponent (B). 5[0053] As the extender pignent
nmenti oned above, conventionally known conpounds such
as precipitated barium sul fate, potassium fel dspar,
kaoli_n, alum na white, clay, talc, bentonite,

a Sﬁﬁﬁﬁéé?uﬁ?%é@bonate bari um carbonate, silica
(particularly fine powder), 10 mi ca powder, gl ass
[00#lake, stainless flake, alum numflake, plastic flake
and the |ike can be used. Annng themtalc, silica

( par ler m ca bar i .
sul f%k;lée%ﬁg%r?f é:[f)llth . G?%amr}rnese i ﬁ?eﬂgi{%ﬁ?ed by
%OO 4] 15V%en such_ an extender pigment is added to
LeAPhHANE GRH F eIt ¢ ("6t loR Nt OBy S Brebms enpisphenol
normally 5 to 80 parts by weight, preferably 20 to 70
A tpaetspdyy weight, and raproxyprefamblsydd8nt @n6Q pantSion has
by wei ght per 100 parts by wei ght of the main

norg@Mppnent l()ﬁ)ermaﬁ{opgcﬁggfr eser#hocloﬁ en??"é}?a“ rge,or B\ EPOXY

plgnent>
fD i.nds of coloring pignents may be added to
equﬂﬁ% waf RENL S EAYC arddi orndan (FHe Kams Aglecular weight
conmponent (B). [0056] As the col oring pignent

of #ehttonddB abova; tbavepbkpnakkynkhowahé nes gaNESmponent (A)
pi gments such as carbon bl ack, titanium dioxide 5
menftishaniappawhite), red iron oxide, iron oxide, iron
hydr oxi de, ultramarine, or organic pignents such as

[Ooinﬁnin bl ue, cyanin green, and the |ike may be used.
ng them titaniumwhite, carbon black and red iron
- oxide may be preferably used in the present
i nvems BRCx Y1 G{BDET] of polyamiefputh ebicolmwsd by reacting
pigment is added to the paint conposition of the

a ppleseide WVIMENTHION, < 0O n@ﬂ)éﬂylréQu@Oa@aﬁééd by wepght ,
preferably 1 to 20 parts by weight, and nore

[Ooggpferably 2 to 10 parts by weight per 100 parts by
MEIght of the naln conmponent 15(A) nmay be added.
[O When at | east one of the
abo@@aﬁﬁﬁﬁﬁoﬁea ERPerfErpi yRdntt and thd Welredimgiine (bl)
pignment is added to the anticorrosive coating
menttignmpobabboa iofc ke pheseitnd et befduthe PiGNBRat NAD 200"
vol une content 20 (PVC) of the total pi gnent s

C nts is
Coxi B SR eaes a0l ARG BATEN S ooy agoo <o

150d n ordsr to maintain the effect of stress rel axation
aftH2wal -GBS Bvceh b ke e tohit rgemianlagowelltdasand the

coating workability at 23
example of the epoxy adduct of polyamide (b2) include "PA297p"

(viscosity: 400C to 7000 mPa.s) produced by Chtake-Meishin
Chemical Co., Ltd.
[CC44)

The coating composition of the present invention contains,

from the viewpoint of physical properties, oil resistance,
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an appropriate level. If PVCis |ower than the above

range, the effect of pignment addition on stress
““relaxation tends to be insufficient. On the other

hand, if PVC exceeds the abdVe range, water

resi stance of the coating filmand coating

workability tend 5 to decrease. [0059] <O her

conmponent s> In the main conmponent (A) used in

soI e PreSeRrit anteNEheR cXAM+OMSs OLNEL GRMPREnt s, such, o o
as an anti-sagging agent (an 10 anti-settling agent),

iar-Qus terial,..the surfactant descyrjbed in _
tj“%ﬁ%k?fggﬁ%E%f&§§§g§§?manngﬁﬁﬁi gfggsFQeéégdﬁ%?ﬁ% Sahgreight,
the |ike may be suitably added. [0060] Exanpl es of
ang g edrabdagdiong cagehtrad rict Ueke wsombenbifonhk| gpdBy adduct of
known conpounds such as organi c cl ay-based wax such
polasand & e@ At e 1ECIgAHY SR} twe Afh@ldey 1 RUIFRRRt @ dduct of
of Al, Ca, and Zn, polyethyl ene wax, am de wax,

- c or qj X, pol yam d X, a mxture
Xylg%ic%]n%gﬁogg&elﬁ%t egﬁc)a'st gﬂré or'ts \Aﬁgnl\?\%flﬂl Bgl ggﬁi §BOHgx adduct of
synthetic fine powder silica, polyethylene oxide
Polyzad@andiR? ) - oeds fde alkeve Amtas + herg lajol wanpdeent of the
wax, synthetic fine powder silica, polyethyl ene oxide

solbasedinaxcasdsprganicmekay hagedrnax: ane pariicul @{cﬁﬁf solid
preferable. [0061] 24 Exanpl es of the

i-al- :pr.od L.-saggin ent_include .,
Rty 366 PSR CRE 4662207, 07 AR SBating
f.15650" produced by Kusumpoto Chenmicals, Ltd. and "ASA
L 2BBE 2 I DR GOEF By FEBRS G DenéRfealer Co.On thd.other hand,
5[ 0062] When using an anti saggi ng agent in ,
1f the conésentis Avert dmn Bbdvea dyay Yrobetbges of the coating
anti saggi ng agent nmay be added in the main , conponent

£110)) - phPO63L140PL0duC] | %s@.fs%aj?nec 11 gB,$9LLd tl%/é)seisoc%{nnée and
conposition The high solid type coating
conposition, of the present inventi.on can be produced
Che@ﬁcﬁgeﬁgrsilr?&ag’é:ﬁartﬁfp‘éjl % RE MaiTFeéponent (A) and
the curing conponent (B) in advance, and m xi ng and
[00@Rdadi ng them just. before use. 15[ 0064] The main
conponent (A) can be prepared by m xing the resin,

the phgnRatcodhengobympds andok her addi 1 vas GONPRSIAG o, in

thereof, followed by agitating and kneading the
viel 3)(11.‘LQ}?Cellferg@csrocs%slel’nking density, oil resistance, solvent
resistance, chemical resistance and water resistance of The
coating film cobtained, the total amount of the bisphencl type
epoxy resin {al), the epoxy adduct of xylylenediamine (bl} and
the epoxy adduct of polyamide (b2), namely {{(al) + (bl) + (b2)}
is 15 to 45 wt%, and preferably 20 to 40 wt% of +he paint

composition.

[0046]
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an SGmll or a high speed disperser nmay be used by
keeping the 20 m || base tenperature at 55 to 60C for
about 30 minutes to dLspersgﬁthe conmponents as
honogeneously as possi bl e. the other hand, the
curing conponent (B) can be prepared by m xing the
resin, the solvent and the |ike conposing thereof and
di spersing themusing 25 an agitator. [0065] Use of
t he costliamg conpdsnti agenBy appl ying and curing the
coating conposition of the 5 present invention on a
base i coat i ' | ayer) can be
for mea 16 pr 60 6 (he Base nat SA At W tH VP Bhoro or more
kjl&i0p§§ti' S_such as anticorrosive properties, oil
%t hc8lesoPYRhNY &9 ¥t ankde ththewigarorpenenande and/or
and water resistance. In other words, by coating the
theaserimyecioaposentacewi 1h the:fki-aliey et e AibeBed adhesion
coating film excellent oil resistance (particularly
st F RO ed ' r QVi 0 .the se
naterial,{§%é§£ﬁﬁ%é eﬁggﬁég?ghg%s%ig%#%gg%%ng%Vgg?'as water
resg:ilrsvice corrosion, dissimlar netal contact corrosion
and Stt%ess corrosion of the base naterial can be
' revented. 15[ 0066] The pai nt conposition of
[(M@H@ present invention nay be applied to the surface
of a base material such as ship, steel structure,
Sh'pAEaﬁKMﬁnQiigﬁelkﬁﬁqﬂH§ﬁfga?E§tk%ﬁﬂﬂj_ Egpdgbgfgh those
as airless spray, air spray, brushing, roller coatihg
of materials to which the

the |ike, .20 Exanples . .
co“@%’a I}c{}égplé%?rﬁgg?”%%%rbf:aﬁh%e present FhiBRtF o SRly ipFention,
applied include steel, nonferrous netals (zinc,
2 AF4APAUROREING esgesteetomnadinhegl idke) leand tdee reactive.
like. It is preferable that mld steel e.g., SS400)
funmtﬂdmaﬂgk@up%ei@@tédhﬁﬁﬁiﬁﬁéékéﬁyéaﬁgiggiﬁg%%%ﬁﬁnogroup,
preparation by polishing using such a tool as grit

[ or ' wor k, the coating conpasit.ion
e e Lo P A ST s E e AREPEoT Y R Htedr] arouo,
%OOGEJ 5The thickness of the above coating filmafter
PredGrengY Earyi tg)cand sy irart enean yrbimi tediesirably used.
However, in order to provide enough anticorrosive
[00@Bdperties efficiently, the thickness is normally 50
to 500 pm and preferably 200 to.300 pm [0068] 10The
coat §pgc it t p t_jinvention,. .as .
nenti%negpﬂﬁg%%%@%gﬁpgfogﬁﬁeégégga?%ﬁ%l?é?é;%ﬁlane coupling
a ee)ﬁcellgnt Eroperties on the base material surface.
9T her8PoPaN 1Y T DTSR abP Gl appl Fleere ghawsy in (1) to (5)
. exanple, a seawater desalination facility, a part of
AN daked ne bedoet ur eanhiere: et hy endnce-epbkyt§clbhexyl) ethyl
difficult to inplenent, around a dam and a water
trigdtBoxRi Pd 1ok pl sing segpater,  riv Ler
and ingUst{?%ﬁ@mg¥ErQ?E?Hcogﬁing?)h Eg¥%rbss%¥§%%?xgpr0pyl
e pool for nuc|ear fuel waste,

. r tank, a stor
trﬂ_r\é%%g?ﬁg §%e [aéogg%wn in (2) (produced by Dow Corning Toray

Co., Ltd. "SH6040" 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—glycidoxy propylmethyl diethoxy silane as shown in (4} may be
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of a stainless steel base erial can be prevented
by formng an anticorrosive coating filmon a wel ded
27 part or a crevice, and by acting as an adhesive
between the coating filmsurface and a stainl ess
usstieel plate, it can prevent |ocal corrosion stably
for a long time and provi de excellent anticorrosive
O@g@pertles 5[ 0070] -~ Specifically, repairs of a
stainl ess steel base material can be carried out, for
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The coating conpositions used in the Exanples 1 to 2,
and the Conparative Exanples 1 to 6 were prepared as
follows according to the coppositions shown in Table
2. 20[0075] First, all the constituents of
the main conponent, that is, the resin, the pignent,
the additives and the solvent were charged into a
pol yet hyl ene container of 1 L volune and dispersed
29 fBRel fo LA lwsus scasPhgng paiemt shakesedi tin gtlasspresent
beads. Then the constituents of the curing conponent,
inveardloy, the i6astdf @b 1 hadgekvent huere L hafgedeh? @)L rrom
Kg-can and di spersed using a table agitator.
S I i.n_c onent and the.curing 5,
tjm%ﬁﬁ%%ﬂ%ﬁgkmégeg%?%e }%gog owsd “By ° d&??%&ﬁgoﬁlg to a base
appraopriate anmount of a thinner for epoxy conpound
materigdec et SEPr EONS F2800! tiHihABE)NNEGE plspaddethies normally
coating conposition. [0076] [Preparation of a test
0.Iptatepat®s sandijiast eddspeekephpt ¢ ®f2 2.3 2Mpa Xt Qe ght
X 150 mmin size nmade of SS400 (surface roughness: 40
5 p d .The coatin
per oo NSy RERBhE Rs sagcrrblacaboe hls Boat ed
OOtgice (once a day) on the surface of this steel plate
[0Cg ﬂng an air spray so that dry thickness of each
coated filmis 125 um 15 After the plate was kept
for Bageapratti23G darl bidmts oft heepabatedgstesbosition of
pl ate obtained (test plate) was subjected to a test
thel PFe M3 Ul A | QY BROREELL £ 95 kD o%?&ha% nt to be
film Th 0 'R2Tabl &

e test results were's
add2s t he tesﬁ‘ne@h§%§ ﬁgd the details of eval uation
i R PPA™Er¢ Yshonwt 9 i oT4b & PFefemabiar RsO 140 ©ov b, jamd moze
Table 2). [0077] 30 Conparative Exanple 191 i 9E I
pre@Erably 1 to 3 wt%. _
[0051]

By adding a silane coupling agent in the coating
composition in the above-mentioned amount, adhesion of the
;oating film formed from the composition to a base material is
enhanced without peeling of the film 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 corrosion
and stress corrosion. These effects are markedly revealed when

a silane coupling agent having an epcxy group is added.

[0052]
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conponent for epoxy resin coating material 3 *13 19.
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<Extender 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).

[0053]

As the extender pigment mentioned above, conventionally
known compounds such as precipitated barium sulfate, potassium
feldspar,kaolin,aluminawhite,clay,talc,bentonite,magnesium
carbonate, barium cérbonate, silica (particularly fine powder),
mica powder, glass flake, stainless flake, aluminum flake,
plastic flake and the like can be used. Among them 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
weight, preferably 20 to 70 parts by weight, and more preferably
40 to 60 parts by weight per 100 parts by weight of the main
component (A) may be added.

[0055]
| <Colering pigment>
In the present invention, one or two or more kinds of

coloring pigments may be added to the main cemponent {(A) and/or
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ma erial3 *13 fET 1 001 1 | Min conponent for
epoxy resin coating material 2 *12 z.ze Curing
coimponent for coating materi ?tz *12 T ooT  cn Main
conmponent for epoxy resin cG ing material 1 *11
Curing '

the curing component (B).
[0056]

As the coloring pigment mentioned above, conventionally
known inorganic pigments such as carbon black, titanium dioxide
(titanium white), red iron oxide, iron oxide, iron hydroxide,
ultramarine,ororganicpigmentssuchascyaninblue,cyaningreen,
and the like may be used. Among them, titanium white, carbon
black and.red iron oxide may be preferably used in the present
invention.

[G057]

When such a c¢oloring pigment is added to the paint
cémposition of the present invention, normally 1 to 50 parts by
weight, preferably 1 to 20 parts by weight, and more preferably
2to]i)partsbyw&ightperIOOpartsbyweightofthemaincomponent
(A) may be addéd.

[0058]

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 ﬁhe effect of stress relaxation and water

resistance of the coating film as well as coating workability at
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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 resistance of the coating‘filn1and coating'workability‘tend
to decrease.

[0059]

<Other components>

In the main component (&) used in the présent 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 pilgment,
and the like may be suitably added.

[C060)

Examples of the anti-sagging agent include conventionally
known comﬁounds such as organic clay-based wax such as a stearate,
élecithinsalt,analkylsulfonate(xEAl,Ca,andZn,polyethylene
wax, amide wax, hydrogenated castor oil wax, polvamide wax, a
mixture of hydrogenated castor oil wax with poiyamide wax,
synthetic fine powder silica, polyethylene oxide based,wax, and
the like. Among them, polyamide wax, synthetic fine powder silica,
polyethylene oxide based wax and organic clay based wax are
particularly preferable.

[0061]
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Examples of the commercial product of such anti-sagging
agent include "DISPARLON 305", "DISPARLON‘ﬁIZOO—ZO", "DISPARLON
6650" produced by Kusumoto Chemicals, Ltd. and "ASA T-250F"
produced by Itoh Cil Chemicals Co., Ltd.

[0C62] |

When using‘an antisagging agent in the present invention,
0.1 to 10 wt% of the antisagging agent may be added in the main
coﬁponent (A) . |

[0063]

Production of the high solid type paint composition

The high solid type coating composition of the present
invention 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 prepared by mixing the resin,
the pigment, the solvent and the additives composing thereof,
followed 5y agitating and kneading the mixture. In this case,
an 56 mill or a high speed disperser may be used by keeping the
millbasetemperatureeﬂ:55to6O°CforaboutBOHdnutestodisperse
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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an agitator.

[0065]

Use of the coating composition

By applying and curing the coating composition of the
present invention on a base material surface, a coating film
(layer) can be formed to provide the base material with various
propertiesrsuch as ahticorrosive properties, oil resistance,
solvent resistance, chemical resistance and water resistance.
In other words, by coating the base maﬁerial surface with the
above-mentioned coating film, excellent oil resistance
(particularly required for ship tanks) can be provicied to the base
material, and at the same time, pitting corrosion, crevice
corrosion, dissimilar metal contact corrosion and stress
corrosion of the base material can be prevented.

[0066)

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 metheds such
asairlessspray,airspray,brushing,rollercoatingandthelike.
Examples of materials to¢ which the coating composition of the
present inventionmay be applied include steel, nonferrous metals
(zinc, aluminum, stainless steel and the like), and the 1ike. It

is preferable that mild steel le.g., S85400) or the like is
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60 L99 1 7--- 001 Conposition (unit: parts by
wei ght) E-834-85X *1 .... _ ... E-834-85(PC) *2 *
err-CAl 6* 7 ToueTN Titani umewhi te Carbon bl ack : Pal o
| Silica powder Barium sulfate Anti-saggi ng agent *5
sil ane coupling agent *6 MEI N euenToy

subjected in advance to surface preparation by polishing using
such a tool as grit blasting. For coating work, the coating
composition may be suitably diluted with a thinner or the like.
[0067]

The thickness of the above coating film after curing
(drying) 1is not particularly limited. However, in order to
pfovide enough anticorresive properties efficiently, the
thickness is normally 50 to 500 pm, and preferably 200 to 300 pm.
[0068]

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

rsuitably applied 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
cooling, awater storage, a water tank, a storage pool for nuclear
fuel waste, and the like.
[0069]

It can also 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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subtotal MAD 2009 *7 Sunmi de X-2100 *8 PA297P *9
Ankami.de 2589 *10 subtotal' total' DAd (al) Epoxy
resin Epoxy resin Xylene resin Col oring pignent

Ext ender pi gnent sol vent “(bl) MXDA epoxy adduct
(b2) Pol yam de epoxy adduct Sol vent Main conponent
(A)

part or a crevice, and by acting as an adhesive between the coating
film surface and a stainless steel plate, it can prevent local
corrosion stably for a. long time and provide excellént
anticorrosive properties.

[COT70]

| Specifically, repairs of a stainless steel base material
can be carried out, for example, by applying the epoxy resin
compositionof1jua§resentinventioncn1thesurfaceofkistainless
Steel base:material having a welded part (weld line) or crevice,
and bonding a stainless steel plate on the surface of the coating
film before curing. The epoxy resin compesition of the present
inventicn may be further coated thereon.

[0071]

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
wastestoragepoolandthe]ﬁke. As local corrosion tends to occur
particularly if 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
théepoxyresincompositioncﬂfthepresentinventi&niseffective.
[0072]

When the coating composition of the present invention is
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applied, dried and cured, for example, it is inferred that ring
opening of an epoxy group in the epoxy resin contained in the main
cemponent (A) occurs, and.that the epoxy oxygen (O} is converted
inte a hydroxyl group (—OH), while the terminal carbon atom of
the molecule forming the epoxy group reacts with an amino group
{—NH;) ofthecuringagenttoform(—NH—)bond,orthelike,thereby

bonding to the curing agent.

EXAMPLES
[0073]

The suitable embodiments of the present invention will be
explainedjglfurther‘detailwitkireferencetxJexamples. However,
thepresentinventioniskﬂfnomeansrestrictaﬂbytheseexamples.
[0074]

[Preparation of the main component, the éuring component
and the coating composition)

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

theComparativeExamples1fx>6werepreparedas:&ﬂjowsacc@rding

to the compositions shown in Table 2.

[0075]

First, all the constituents of the main component, that
is, the resin, the pigment, the additives and the solvent were

charged into a polyethylene container of 1 L volume and dispersed
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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 chargéd in a 1 Kg can and dispersed using a table
agitator. Subsequently, the main compenent and the curing
Componént 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.

[0076]

[Preparaticon of a test plate]

A sand bklasted steel plate of 2.3 mm x 70 mm x 150 mm in
size made of 35400 (surface roughness: 40 €0 75 pm) was prepared.

The coating composition 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 for drying at 23°C for 10 days, the painted
steel plate obtained (test plate) was subjected to a
evaluating various properties of the coating film.

The test results were shown in Table 2, the test méthods
and the details of evaluation criteria are shown in Table 3
(remarks 14 to 20 in Table 2}.

(00771
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I (In accordance with JI'S: 1<5600-6-1) *19 (In
accordance with JIB: 1<5600-6-1) *20 1 Drying
properties Flex resistance bapact resistance Brine
resi stance GO | resi-stance Sol vent resistance Chem ca
resi stance Notes *1 Epoxy resin
"E-834-85X": produced by Onhtake-Meishin Chem cal Co.,
NotLtd. Epoxy equi val ent wei ght = 250. Non-volatile
%——ggntent = 85% (xyl ene 15% . 5*2 Epoxy resin "E-834-85
(PC) ":producedby Ohtake-Meishin Chemcal Co., Ltd.
Epox¥l edwioval ensts iwei"ghtt 34 -BAX” :Npmwodalceti bg QohékatMeishin
85% (xyl ene 159%. *3 Epoxy resin "YD 128" :
Cheff educes, by tHoht Qp&ﬁ?% quibralent Qfel'éﬁ@@y 22Qui VAbEDLol1atile
wei ght - 190, Non-volatile content 100 % 10*4
ne sin "Ni kanolL,L": produced by Mtsubishi Gas
coné%é§1ca 5% ?YE%B? Bgﬁ&' *5 Anti-saggi ng agent
(Am de max) "ASA T-250F": produced by Itoh QO
Cheﬁf%aﬁ@q&yreﬁlw“E 834-85 (PC) " : prpdgickdiy @blpkenteishin
agent "KBM4A03": produced by Shin-Etsu 15 Chem ca

Chefi®callddl., Ltd. EpdLyMdA epDxy: addyst = NAR200FoH-volatile
produced by Ontake-Meishin Chemcal Co., Ltd. Active

ogeR-equi Vv nt ght = 136. Non-volatile
Cong%ﬁ?entgs g§§?2§ véﬁf 379% . *8 MXDA epoxy
adduct "Sunm de X-2100": produced by Air 20 Products
Co. , "1t §PordtTveihydlode’ ‘equrodresd by Hatgro Kasel Co., Ltd.
Non-vol atile content = 100 %

- Epoxy eguivalent weight = 150, Non-volatile content = 100 %.

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

*5 Anti-sagging agent {Amide 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 eguivalent
weight = 136. Non-volatile content = 63% (solvent 37%).

*8 MXDA epoxy adduct “Sunmide X-21007: produced by Air

Products Co., Ltd. Active hydrogen eguivalent = 110.

o\e

Non-volatile content = 100
*9 Polyamide epoxy adduct “PA297P”: produced by

Ohtake-Meishin Chemical Co., Ltd. Active hydrogen eguivalent =
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*9 Pol yam de epoxy adduct "PA297P": produced by

Cht ake- Mei shin Chem cal Co., Ltd. Active hydrogen

equi valent = 33 239. Non- vgéﬁtlle content = 61%

*10 Pol yam de epoxy adduct kam de 2589": produced

by Air Products and Chem cals, Ltd. Active hydrogen

equi val ent = 100. Non-volatile content = 100% 5*11

Epoxy resin coating material 1 (used in Conparative
23%Exaiphev3)lati1Epkceansft580%1pr.oduced by Chugoku

Marine Paints Ltd. Mai n conponent bi spheno

L y0e 28] | £ Epayal ealdl{ SRRl YAk e Rl 16} ghi sPgauced by

475) ext en pi g arium sul f
A4 % %@é% %gdent (red_iron oxide or titaniumwhite
T Al bPgeRTaladdhErveshEahts -oaqany agerralent =
sil ane coupling agent), solvent (toluene, M BK ( MEK))

10Car eNoonvailaédle conten€usi ngO&onponent = DETA epoxy
adduct resin, solvent (butanol, toluene) are

cont ahped; 5?¥§k%§11 o%Qg Egglterg npaﬁgtlveﬁgggﬁﬁﬁratlve

resin coatl ng materi al

LSl GUARD EHB" d db SIGNA COATI NGS
Exa&gv)le “%\/picon %E" p%%% y %M@plp?p%alnts Ltd.

sem - SO|Id epoxy resin, extender plgnent (talc, mca,
bariMﬁisu¢©mpemento#¢ﬁﬁm@epkgnewpe(Bbtﬂﬁiepnx@ﬂﬁasﬂM'(epoxy
cyani ne green) , additive ( anti-sagging agent ) , 20

equS@lavent: (eyl.ere~ butanol, . sehye _ ’
Curing conpgﬁent - ﬁbAjepoxy ag%uct reSIn LGy eSartum

h | d) | t
suLE o D PO e SRt Kb A, € Sopbagh hite and

butanol) 34 Physical properties: good. *13
Car@@@xylﬁeﬁ n ¢odtiitiyemat(enicdl-s3@ised iageGsnparidtnge coupling
Exanple 5): "Interline 604" produced by |nternational

age@ioat i BgS veat, (koduenelyBiMiBaONPERgNt azbicsphanskdtype
sem -sol i d epoxy resin, extender pignent (trennllte

Chry§8£i%§lc8h bﬁgn omd ﬁTAb rlug]% l%%y|}%8§§t8%%f9ent

pi gnent fan ite
(b sol vesso) CUrlng component - cardano
(buf3ped b @i1Eas ) prFaricRé 2 ioestenal kani ne), sol vent
(but anol);

Physical properties = good.

*12 Epoxy resin coating material_Z (used in Comparative
Example4):“SIGMAGUARDEHB"producedbySIGMACOATINGSCO.,Ltd.;

Main component = bisphenol type semi-solid epoxy resin,
extender pigment (talc, mica, barium sulfate), coloring pigment
(titaniumwhiteorcyaninegreen),additive(anti—saggingagent),
solvent (xylene, butanol, Soldent naphtha) ;

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

propanol, isobutylmethyl ketone, xvylene, butanol);
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Physi cal properties = good. [0078]" *14 to *20
Test nethods and evaluation criteria of the coating
filmare shown in the folloyyng Table 3. 15[0079] 35
Table 3 Evaluation item Test nethods and eval uati on
criteria Drying properties In accordance with JIS
K5600- 3-2 (Test nethod of surface drying properties)
4:Curing and drying time is less than 24 hours at 5C.
3: CuPhpgiaad drypagtiese ¢so@4 hours or nore and |ess
than 36 hours at 5C. 2:Curing and drying tine is 36

hours1gr upi.6, andsess,dthan; 48 haurs af u%%d ?LnoéEhEgratlve
and drying time is 48 hours or nore at
amﬁilsg?ncelnterllne 604" produqed by International Coatings
Co., Ltd.:

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

Curing component = cardanol based modified polyamine
(phenalkamine), solwvent (butanol):;

Physical properties = good.

[0078]
*14 to *20 Test methods and evaluation criteria of the

coating fiim are shown in the following Table 3.

{0079]



In accordance with JI.S K5600-5-1 (Test nethod of flex
resi stance) 4:No crack nor scaling is observed by
bendi ng of 10 mmradius. 3: glght crack or scaling is
observed by bending of 10 mmradi us. 2:Crack or
scaling is observed by bending of 10 mm radi us.
1:Significant crack or scaling is observed by bendi ng
of 10 mmradi us. resistance |Inpact |In accordance with
JI'S 5600-5-2 (Test nethodaflecuppi ng resistance) 1/2
ach-1000 g x 50 cm A:Peeling radius is less than 5

W“@l% I l ng radi yssi sebndun O 9K Bu-angh lcti%@ertlaan 10

dius—is 10 mmor more and less than

15 mm 1: Peektorgdpaet usth STIESKTAMO oF-2nor e. Br| ne
resi st ande'TEA- ACEHPH @I cRIMEER (i]ﬂlyg%@@epes”-tlefé Test

met hod of| KiqUidimesidtaantey time is
less than 24 hours at 5°C.
Curing and drying time is
24 hours or more and less than 36 hours at 5°C.
Z2: Curing and drying time is :

36 hours or more and less than 48 hours at 5°C.
1: Curing and drying time is

48 hours or more at 5°C.

Drying 3:
properties

In accordance with JIS K5600-5-1
(Test method of flex resistance)

4: No crack ner scaling is observed

by bending ¢f 10 mm radius.

Slight crack cr scaling is observed

by bending ¢f 10 mm radius.

2: Crack or scaling is observed
by bending of 10 mm radius.

1: Significant crack or scaling is observed
by bending of 10 mm radius.

Flex 3.
resigtance’

In accordance with JIS 5600-5-2
(Test methed of cupping resistance)
1/2 inch 1000 g x 50 cm

Impact

resistance 4: Peeling radius is less than 5 mm.
3: Peeling radius is 5 mm or more and less than 10 mm.
2: Peeling radius is 10 mm or more and less than 15 mm.
l: Peeling radius is 15 mm or more.
In accordance with JIS 5600~6-1
(Test method of liquid resistance)
After 180-day immersing in anartificial brine (salt content
2%}, with a cut reaching the base material in a lower part

) cf test piece,
Erlne 4: No stain nor blister is cbserved and

reslstance creep width of the cut part is less than 8 mm.

3: No stain nor blister is observed and
creep width of the cut part is 8 mm or more and
less than 15 mm.
2: Blight stain or blister is observed.
1: Stain or blister is cbserved.
In accordance with JIS 5600-6-1
(Test method of ligquid resistance)
After 180-day immersing in kerosene or naphtha,
0il 4: No stain nor blister is observed on the coating film
resistance and the coating film is softened slightly.

and the coating film is softened heavily.

l: Stain or blister is observed on the coating film.

3: Ne stain nor blister is observed on the coating film

2: Slight stain orblister is observed on the coating film.




After 180-day inmmersing in an artificial

cont ent

a lower part of test piece,
observed and creep w dth of

brine (salt

3%, with a cut reaching the base material in
3?:No stain nor blister is
he cut part is |less than

8 mMmm 3:No stain nor blister is observed and creep

w dth of the cut part

is 8 Mm or nore and | ess than

15 mm 2:Slight stain or blister is observed. 1:Stain
or blister is obsemuede @ |(Jesiistarge | n accordance

with JIS 5600-6:1 (Test nethod of liquid resistance)
APtEr480- day | mre*fégmgewb&geg&s%@&&&&%@M@;J No
st RtSP norl blister i s ohserved on the coati ng.film and
t he coati|ig #¢domppmeeseftledéd H0ioghtll y. 3: No stain nor
blister ilsi'eps&evrer of tiwieomsiagfel m and t he
coati ng fli hmdrsisnlkenete-hemy by .todusld;0BthSEE) MERT ethyl
b% |l§t er i|Saodyses vewbcosr tPie goabbmgehpédatuds, St ai n or
[T SEer._i|s “ob¥erstednorert hbiseat ingbfetved or36hd abheid filn
contllwued% EV%YW%?t@Qﬂ#IPQEﬁFlm is softened slightly.
: No stain nor blister is observed on the coating film
and the ceoating film is softened heavily.
£2: Slight stain or blister is observed on the coating film.
1: Stain or blister is cbserved on the coating film.
In accordance with JIS 5600-6-1 (Test method of liquid
resistance)
After 180-day immersing in 3% sulfuric acid at room
. temperature, or 180-day immersing in caustic soda at 40°C,
Chgmlcal 4: No stain nor blister is observed on the coating film
resistance and the coating film is softened slightly.
3: ¥No stain nor blister is observed on the coating film
and the ccating film is softened heavily.
2: Blight stain orblister is cbserved on the coating film.
l: Stain or blister is observed on the coating f£ilm.
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Test nmethods and evaluation criteria -In accordance
with JI'S 5600-6-1 (Test nethed of |iquid resistance)
After 180-day inmersing in toluene, ethanol, MEN
ethyl acetate, EDC or PGM at roomtenperature,

Sol vent 4: No stain nor blister is observed on the
coating filmresistance and the coating filmis
softened slightly. 3: No stain nor blister is
observed on the coating fcharMsd the coating filmis
softened heavily. 2: Slight stain or blister is
observed on the coating film 1:

1. A high solid type anticorrosive coating composition
comprising:

(A) a main component containing a semi-solid state bisphenol type
epoiy'resin_(al) having an epoxy equivalent weight of 260 to 280;
and

(B) a curing component containing an epoxy adduct of
xylylenediamine (bl) and an epoxy‘adduct of poliyamide (b2},
fhe curing compénent (B) c0ntaining-50 to 200 barts by weight of
the epoxy.adduct of polyamide (b2):per 100 parts by weight of the

epoxy adduct of xylylenediamine (bl).

2. -The high sclid tyﬁe anticorrosive coating composition as
seﬁ forthrin claim 1, wherein the curing component (B) contains
70 to 150 parts by weight of the epoxy adduct of polyamidé (b2)
per 100 parts by-weight-of the epoxy adduct of xyiylenediamine

(bl).
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Stain or blister is observed on the coating film In
accordance wth JI B 5600-6-3§Test nethod of |iquid
resi stance) After 180-day immersing in 3% sul furic
-acid at room Cheni cal resistance tenperature, or
180-day i mrersing in caustic soda at 40C, 4:No stain
nor blister is observed on the coating filmand the
coating filmis softened slightly. 3: No stain nor

3. bli sthe higlobsdrived ype bheicoatosdvei toaandgtdmmposition as
coating filmis softened heavily. 2: Slight stain or

DA SLQr 11,5 RDSEEVEH, PRst e SORL I B fd 4 Mt he iradlidd b Plact
Setbliosterl=nsao serve aonst e coating %%%n1 S%TCEAINB ac‘lve
hydrogen group in the curing component (B} to the epoxy group of

the main component (&) is 0.8 to 1.0.

4. The high solid type'anticorrosive coating composition as
set forth in aﬁy of claims 1 to 3, wherein the main component (A)

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

5. The high solid type anticorrosive coating composition as
set forth in claim 4, 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).

6. The high solid type anticorrosive coating composition as
set forth in any of claims 1 to 5, wherein the main component (A)

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

7. The high solid type anticorrosive coating composition as
set forth in claim 6, wherein the extender pigment is at least

one selected from the group consisting of silica, talc, mica and

barium sulfate.
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1. A high solid type anticorrosive coating
conposition conprising: 5 (Ap a main conponent
containing a sem -solid state bisphenol type epoxy
resin (al) having an epoxy equi val ent wei ght of 260
to 280; and (B) a curing conponent containing an
epoxy adduct of xylylenediam ne (bl) and an epoxy
adduct of- pol yam de (b2), 10 the curing conmponent (B)
g. cont @ahBi NOghGdDi@0ymanhns il raeisghte ebathegepaxyosition as
adduct of pol yam de (b2) per 100 parts by wei ght of
t he y t ' 1edi am . Tk :
et RO A Ph8 Bt e G CREBE T g cptatred
15 set forth in claim1, wherein the curing, conmponent ,
at gB) teon® LTy FAST ARG IRP weirdmt Lot wehehEpokythe main
adduct of pol yam de (b2) per 100 parts by wei ght of
comph@e@poxn)adduct of xylyl enedianine (bl). 20 38 3.
The high solid type anticorrosive coating conposition
as set forth in any of clains 1 to 2, wherein the
rati o of active hydrogen group in the curing
conmponent (B) to. the epox¥, roup of the main .
9. conpbhemighn)sqli® R ALTFCOF OB VELECRFGRISTPTRPSIELIoN as
type anticorrosive coating conposition as set forth
seti fioaty 0f atlyabfisclains3] twhér evinetden maienmednporremenent. (A)
(A) or the curing conmponent (B) contains a silane
or ¢8UPLLRG nageRtHA R The Mt s00d & todPSring pigment.
anticorrosive gbatlng conposition as set forth in
claim4, wherein the silane coupling agent is
contained at 0.1 to 4 parts by weight per 100 parts
by wei ght of the main conponent (A). 15 6. The high
10.sol i Th¢ yipiegiarstd Iciod rtogiev entdabirrgséyepositing egumegition as
forth in any of clains 1 to 5 wherein the main
setCOBpPOnent, £RALiAr ol NEheHEi A0t EENBONERing B)i §RGMEAI NS AN 1east
~.extender pignent. 7.The high solid type anticorrosive
~coatin onmposi tion as_20 set forth in.claimeé,, .
e S A R
fromthe group consisting of silica, talc, mca and
blaplr aom seldf dzen o@3deg. The high solid type
. anticorrosive coating conposition as set forth in
claim6 or 7, wherein the extender pignment is
contained at 20 to 70 parts by weight per 100 parts

11. by V\ﬁ%gﬁlgq{ sto eimy%ecgge%@%%&o(s@ve goating composition as
set forth in ¢laim 9 or 10, wherein-the coloring pigment is
contained at 1 to 20 parts by weight per 100 parts by weight of

the main component (A).

12. The high solid type anticorrosive coating composition as
set forth in any of claims 6 to 11, wherein the total pigment volume

content (PVC) inclﬁding the extender pigment and the colorihg



10

15

20

9. The high solid type anticorrosive coating

conposition as set forth inzany of clains 1 to 8,

wherei n. t he main conponent (A) or the curing

conponent (B) contains a coloring pignment. 10 10. The

high solid type anticorrosive coating conposition as

set forth in claim9, wherein the coloring pignent is

at | east one selected fromthe group consisting of
pidhdraNiim Whi da © Dag g saicki cand sr &dl iheowamgiedef 26 to 50 %.

11, The high solid type anticorrosive coating

conposition as set forth in claim9 or 10, wherein

the coloring pigment is contained at 1 to 20 parts by

wei ght per 100 parts by weight of the main conponent. .
13(A) . T2e ngfrh%oﬁ%%ﬁw iad i B Yo FPESTE EE%PP%“_O“ as

conposition as set forth in any of clainms 6 to 11,
seWWTRIrain ihhel & ohal 2 piwoent i v dhee otedt pagmeRYCyolume content

i ncludi ng the extender pignment and the coloring 40

(pRLOMEN d 1 Lhe fioal 199 £ompesigion is in the range of

.” The high solid type anticorrosive
coating conposition as set forth in claim12, wherein
the total pigment volunme content 5 .(PVC) is in the
range of 25 to 45 % 14. The high solid type

14 ant i gber RshNeseDad | tngoe enpusidrimrsiae sebtiog Aoinpoghyion as

of clainmse 1 to 13, wherein the total anmpbunt of the

Lsphen €5 8POXY; €S 19, e aRoXheadduel Qhount of
Se€d§§§$§?éné§?aﬁ?ngr%%ﬁ§ %ﬁgéﬁé%poxyadductofpolyanide
(b2), Hal) + (bl) + (b2)}, in th oat | conposi ti.an
the sbisphgnas Wit¥Be FEO*rhe A gh s%?]ic)d ti(zﬁg pory! adllct of
anticorrosive coating conposition as set forth in an
xy Of L etleaiinBnibd ¢b14,amheheispaheatdnat cmpahyanidesbie { (al)
bi sphenol type epoxy resin (al), the epoxy adduct of '
Lylengdiyam ng, ( Ahgt hee pexy 1 of pot yami €6 45 wt%.
. ),,+ (‘?g%)?}#rl‘(ﬁﬂ%ﬂ% (bZ)II]I;%?i n the coating
conposition is 20 to 40 m % 16. A coating film
formed fromthe high solid type 20 anticorrosive
coating conposition as set forth in any of claims 1
1510 1%he Aighypel battwee raggi Mao 1ol COGTIESI EPBROGET1ION as
set forth in any of claims 1 to-15. 18. An L
se@HJGOr FOSEMG 60atiAUmE! 1 méors shimpsdier @ toemlt beount of
5 high solid type anticorrosive coating conposition

as set forth.in any of clai 1 15. 1
they PLEBRPBSIY & At TRG T | i For s{wa?lp) 1 aliks f%xr)rjeﬂé pguct of
the high solid type anticorrosive coating_conpasition
xylagl esetd fapritte 1010 rerghyheferesay pEALCE ®T1BO1Y201dR hige ( (al)
~ material coated with an anticorrosive coating film

+ fonmed fgom the hgh sebt dngypenansicosnossveocoat 4hgwts.
conposition as set forth in any of clains 1 to 15. 15

16. -'A co‘ating film formed from the high solid type

anticorrosive coating composition as set forth in any of claims

1 to 15.

17. An anticorrosive coating film formed from the high solid
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21. A ship tank coated with an anticorrosive coating
filmformed fromthe high s@hid type anticorrosive
coating conposition as set forth in any of clains 1
to 15. 20 22. A nethod of preventing corrosion by
coating with a coating filmformed fromthe high
solid type anticorrosive coating conposition as set
forth in any of claims 1 to 15. ABSTRACT [ Probl ens]
t ypEO aprtd\doder o ikeg e e dirdy topep et ti icor ragsises doattimgin any of
conposition excellent in drying properties during
12498t ing., gnd capabl e of formng a coating filmhaving
excel 1 ent oi'l resi stance, solvent resistance,
chem cal resistance and anticorrosive properties.
[ Sol ving Means] A high solid type paint conposition
conprising (A) a main conmponent containing a -
18.sem Asokhtistaresbirspheavlintypelepbuy sletps fatned from the
wherei n the epoxy equival ent wei ght of the epoxy
high€ShA 1S+ gEQ 59t§99rr6§;dLv%B):o§t§H!j' BEnSOSPOSAtas set forth
contal ni ng” an epoxy adduct of xylylenedi am ne (bl)
and an epoxy a duct pol yam de (b2), wherein the
in gggxPladddd™ anlde (b2) is contained at. 50 to
200 parts by MEIght per 100 parts by weight of the
epoxy adduct of xylyl enediam ne (bl).

19. An anticorrosive coating film for ship tanks 'f‘oi:med from

the high solid type anticorrosive coating composition as set forth

in any of claims 1 to 15.

20. 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 15.

21. A ship tank coated with an anticorrosive coating film
formed from the high solid type anticorrosive coating composition

as set forth in any of claims 1 to 15.

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

composition as set forth in any of c¢laims 1 to 15.



10

15

42

ABSTRACT

[Problems]

To provide a high sclid type anticorrosive coating
composition excellent in drying properties during coating, and
capable<xfformiﬁgaacoatingfilmthavingexcellentoilresistance,_
solvent resistance, chemical resistance and anticorrosive
properties.

[Solving Means]

A high soiid,type paint composition comprising (A) a main
component containing a semi-solid state bisphencl type epoxy
resin (al) wherein the epoxy equivalent weight of the epoxy resin
isZSOtb300,and (B) a curing component containing an epoxy adduct
of xylylenediamine (bl) and an epoxy adduct of polyamide (b2),
wherein the epoxy adduct of polyamide {b2) is contained at 50 to
200 parts by weight per 100 parts by weight of the epPOxXy adduct

of xXylylenediamine {bl).



