COATI NG COVPCSI TI ON FOR CORROSI ON PROCFI NG Techni cal Field This invention
“relates to a coating conposition used as a substitute for 5 tar-based epoxy
paint. Mre parficularly, the invention rejates to a coating composition
for corrosion proofing that is useful” for coating the portions exposed to
seawat er such as the internal walls of ballast tanks of ships. Background
Art 10 In the prior art, tar-based epoxy paint has been used as an
anticorrosive coating for ships, steel structures and the |ike. Although

the coating materi alc@ATINGSCOMPOSIIION FORCORROSIONPROGFENGNCE, wat er
resi stance and chem cal resistance, it is injurious to the health due to

Its tar content and its safekeeping is not easy because of its black col or.
In addition, 15 when the coating work is done in an enclosed room the
working is danger ous because the wor I&"enbnméFéeldecoms dark. In recent

LT o S T el PSR

b e v i L ML

former Japan ﬁx RLHIoH @Pbddrf@sﬁ 2 bdefing OtiAb b
é&a reS|n avi % g ?Henlng

I n exanples (0] e I nvention, ere I'S descri

poi nt of 93[Eérxlin§ed%’lb@éfwaﬁermﬁﬁhae{seﬂle%t@malWﬂ@@ﬁbﬂbd’c&ahh@oﬁ@hﬁ?sl stence
of phenol using a fraction containing unsaturated conponents obtained by 25

cracki ng of naphtha. Furthernore, Japanese Lai d-Open Patent Publication No.
9-263713 discloses, in its exanple, an epoxy resin-based anticorrosive
coating conposition which is nmade by Rﬁﬂlﬁﬁgo‘é{ﬁl@MI t ol uene-i ndene copol yner

gﬁgf ';rglngn I 20|t mareg#lc’[ gr r C cont a| g}%%sédtgpoxyl p%% ﬁLs h%erox‘gse&;ré)supaﬁ)er
anticorrosive coating for ships, steel structures and the like. Although the
c_oating material of this kind exhibits good corrosion resistance, water
resistance and chemical resistance, it is injurious to the health due to its tar
content and its safekeeping is not easy because of its black color. In addition,
15  when the coating work is done in an enclosed room, the working is dangerous
because the working space becomes dark.
In recent years, tar-free epoxy coating material that is made by using
petroleum resin in place of the tar, has been proposed. This is proposed, for
(i example, in Japanese Patent Publication No. 59-52656 and Japanese Laid-
20 Open Patent Publication No. 9-263713. .. The resin that is disclosed in the
former Japanese Patent Publication No. 59-52656 .contains hydroxyl groups.
In examples of the invention, there is described a resin having a softening
point of 93°C, which is prepared by polymerization in the co-existence of
phenol using a fraction containing unsaturated components obtained by
25 cracking of naphtha. Furthermore, Japanese Laid-Open Patent Publication
No. 9-263713 discloses, in its example, an epoxy resin-based anticorrosive
coating composition which is made by using divinyltoluene-indene copolymer
(softening point: 100°C) containing 1 to 1.1 mole of hydroxyl group per one

molecule thereof. _ -
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- - 2- However, the epoxy based coating materials disclosed in the above

| patents present a problemin the conpatibility of petroleumresin wth
cured resin conprising an epoxy resin and2a curing agent, particularly,

*am ne-based curing agent. Therefore, they are not suitable for applying as
a coating onto 5 portions exposed directly to seawater such as internal

t walls of ballast tanks of ships, with which corrosion resistance and water

! resistance are severely required. Disclosur.e of | nvention, 10, . As a
result of intensiv °§‘fe>t§/(8§’ ‘Sf}{fr epPeY 8&?%%§8a{18€s’6‘|3\$%r1§ﬁed1§61&§84 igeths iabaye

probl ens, th r nt.lnventi has | S| LSl de
From an- ar onGRToRes £ et BB i i StaBaEBIRY IR r X pir L e SRR TS
together wit S il ' t.he: ' G : is
educed 1o artar SErpRisibg My RS AR Bule BAANSbafd AL, Htnidb bR
conposi tion @ﬁﬁh‘geageﬁ\t.enq‘hﬁﬁefﬁfé!'thb?%r@ﬂé@'shﬁﬁbl@ﬁimplﬁdgi 4%/ a\Wohtin@rorpoxy
resin or a curing agent, particularly an am ne-based curing agent. a
result, i% ipopress bkposed dikdatlyntosseasaitengudoapstiernalwhlls of ballasti tamks of
proofing (hereinafter referred to as "anticorragsive coatjing conposition")
that is exceshing withamthielroogsisiemaesistanges ande3atern Tesishnrea ahe sseyerely
property 20 w thoyt causing hygi ene problens and, in addition, the color
of obtained EBAYYARY- filmis bright. Accordingly, a first aspect of the
present invention relates to an anticorrosive coating conposition
conprising an epoxy resin (A), a curing agent (B) preferably an am ne-based
curing agent, and an aromatic petrol ¢4Ridsure FYehfbnhaving 0.1 or nore
but less than 1.0 of phenolic hydroxyl group per one nolecule. The aromatic
petrol eunpresin i s Ay appésdt Y inednsivs isthdy for ahackesbosel tof seloki thie abo®é- to
909% by weight in content ratio of indenes, in the coexistence of phenols
and a Fri edeldeScrbed prablenys; tthe firesentamvedtion| hds heén ancomplished by using a

resin made from an aromatics fraction containing a specified content ratio of

indenes together with a resin, in which the content of phenolic hydroxyl

groups is reduced to a relatively low level. The thus produced coating

15 composition of the invention exhibits excellent compatibility with an epoxy

resin or a curing agent, particularly an amine-based curing agent. As a

result, it is possible to obtain a coating composition for corrosion proofing

(hereinafter referred to as “anticorrosive coating composition”) that is

excellent in anticorrosiveness, water resistance and adhesive property

(:3 20 without causing hygiene problems and, in addition, the color of obtained
coating film is bright.

Accordingly, a first aspect of the presént invention relates to an
anticorrosive cqating composition comprising an epoxy resin (A), a curing
agent (B) preferably an amine-based curing agent, and an aromatic petroleum

25 resin (C) having 0.1 or more but less than 1.0 of phenolic hydroxyl group per
one molecule. The aromatic petroleum resin is prepared by polymerizing a
cracked oil fraction of 60 to 90% by weight in content ratio of indenes, in the
coexistence of phenols and a Friedel-Crafts catalyst. The cracked oil fraction
is the one obtained by distillation of a fraction of 140 to 220°C in boiling point
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"is the one obtained by distillation of a fraction of 140 to 220[err]C in
boi | i ng poi nt. *- 3 - which is derived_fr,omthe cracked oil obtained by
thermal cracking of petrol eum resources. éurtherrmre, the anticorrosive
-coating conposition of the invention is characterized in that it contains 1
to 500 parts by weight of the aromatic petroleumresin (C) per 100 parts by
l wei ght of the epoxy resin. 5 A second aspect of the present

i nvention r 1.0 atd corrasi t LR 16 iy e | : kn
the first asniut df RRlvETGR AHS' KackaR MIDITATRAE by, Thefial BSELEE ot

di enes in thﬁeﬁbﬁﬁﬁ&q'eé?cidrcéé.aCFhﬂm&rhfor@,Oﬁhé%ﬁcéﬂéﬂv5%@Mn%bﬁfposiﬂ'&? of
present invention will be described in nore detail. 10 he epoxy

resin (A) ustik invdntionpisedentactervasd irpthdtait whtdiassk td BO0 gRasy by rweight REr
one nol ecule and its suitable epoxy equivalent is 150 to 600, preferably
180 to 500. theeapimétiepetwlowmiresiniy) pesitparte bhyoweight iob the epokynvesin.
resins such as bisphenol -type epoxy resins,  aliphati¢ epoxy resins, )

gl yci dyl ‘®ster epofysecenfraspegt gt i%?lpr@ﬁ?wel@wgpnr galpies to an anticorrosive
phenol - novol ak-type 16 OXY TI&Sir cresol.-type epo resin and, di ner
Boi - modi 1 efOUHAR SOTPERHON 35,d8atriied 1y The gy Stnech of Hap BivshHion VRELE, o
of 1Wo or MGG cofifold'Fait!oh B RBARA B dISEAHcraRRe@ LA AL N BThbOor8"Y
of well known curing agents use Or epoxy resins can be enployed. ey are
exenplified kyay & Byswélkhfhatic or aromatic am nes, polyam de resins, acid
20 anhydrides, phenol resins, and polyisocyanates. These curing agents may
be used al one or i fTha prestwt mvehtionowill badescriiat in mokadesaihr ef er abl e-
‘curing agents are am ne-based curing agents. Their exanples_include

al i phat i 80 pol yani ndhiesepdxyazesin i) cnseddim the oresentphvientiondhasiatdeast two

diethylene triamne, triethylene tetranine, a ) ]
y epoxXy groups per or>1/e molecule and its smtgbdle epoxy equivalent is 150 to 600,

preferably 180 to 500. Exemplified as such epoxy resins are conventionally
known resins such as bisphenol-type epoxy resins, aliphatic epoxy resins,
glycidyl ester epoxy resins, glycidyl amine epoxy resin, phenol-novolak-type

15 epoxy resins, cresol-type epoxy resins, and dimer acid-modified epoxy resins.
These resins can be used alone or in a mixture of two or more.

As the curing agent (B) used in the present invention, any of well
known curing agents used for epoxy resins can be employed. They are
exemplified by various a]iphatic or aromatic amines, polyamide resins, acid

3 20 anhydrides, phenol resins, and polyisocyanates. These curing agents may be
used alone or in a mixture of two or more.

Particularly preferable curing agents are amine-based curing agents.
Their examples include aliphatic polyamines such as m-xylene diamine,
isophorone diamine, diethylene triamine, triethylene tetramine, and

25 diaminodiphenyl methane; cycloalipbatic polyamines; aromatic polyamines;
‘adducts of these polyamines with epoxy resins; polyamide amines; and
polyamide resins. These compounds may be used alone or in a mixture of

two or more of them.

The mixing ratio of the epoxy resins (A) with curing agents (B) s
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25 . di am nodi phenyl nethane; cycl oaliphatic pol yam nes; aromatic
pol yam nes; adducts of these polyam nes with epoxy resins; polyam de
am nes; and pol yam de resins. These conpounds may be used alone or in a

m xture of two or nore of them The m Xi ﬁlg rati o of the epoxy resins (A)
wi t.h curing agents (B) is - 4- arbitrarily selected depending on the

types of both conponents to be used. In general, the curing agent in the
range of 1 to 200 parts by weight is selected to 100 parts by wei ght of the

oot hg agentr AT ATAY BERGEY l'thé St bF pUBERoRBASRISIS TR Red,
equi val ent ygi ghferhRt i1 deEnRedzly INRhACEAnR erf@@emoeﬂufﬁéabf%em%%@t in

the curing agent (B)/the epoxy equival ent wei ght of the epoxy Tesin

falls in thgeleattget®f100. paikte bl Reightcofitlosrapbry pesinol éWhen esi An{iGe-hsed i n
the present invention is a petroleumresin which is solid at ordinary

t enper at ur espringhagent ipheed| axc alprefhvablexoring agest @dditsawse wEntsyi isg
point of 50 to 150[err]C, preferably 80 .taq 110[erré C. .Faqr proguc' ng the
above- meht | GRRETHEL Fellesied suchi that therqandvalent weaghl ratigdaned o5 Fhermative

havi boi | i ints i.n,th .of 140 to 220 | d th

CtartPng matBieRo g Erlnf nORAL o, o1 e ARt [ § o Sy blent

i bt ai : k : foral | f hyd b
Cuch as. naph RaEkaHUR, PENEY Foed (AL IR AR e T P 080 P opyt ome. and Che

like. In these framd aismatibSR]SRIrSPANCYRERdSUCtheAPrédert SACention il -a OF
[err]-nethyl styrene, vinyltoluene, indene, nethylindene, dicyclo-

pent adi ene, pwtrblduneirésihcyhichpinbelid eneordimbhiyatemperxtucesmonbginssphénasc 20
ethyl benzene, trinethyl benzene, indane, nethylindane and napht harene are
10 hydroxyl groups, and has a softening point of 50 to 150°C, preferably 80 to

110°C.

For producing the above-mentioned petroleum resins, a fraction
containing main components having boiling points in the range of 140 to
220°C is used as the starting material, wherein the fraction is derived from

15 the cracked oils obtained as by-products in the process of the cracking of
hydrocarbons such as naphtha and butane in order to produce ethylene,
propylene and the like. In these fractions, unsaturated compounds such as

styrene, a- or f-methylstyrene, vinyltoluene, indene, methylindene, dicyclo-

pentadiene, and dimethylcyclopentadiene and saturated compounds such as

20  ethylbenzene, trimethylbenzene, indane, methylindane and naphtharene are
involved.. Further, there are included conjugated dienes such as cyclopenta-
diene and methylcyclopentadiene formed during the distillation process by
the thermal cracking of dicyclopentadiene, dimethicyclopentadiene and the
like. |

25 In the present invention, a fraction obtained by the distillation of the
above-mentioned cracked oil is used as a starting material. The content
ratio of indenes in the fraction is in the range of 60 to 90% by weight. The
use of a fraction cont.aining indenes in the amount other than the above range,

is not preferable because it results in an anticorrosive coating composition
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i nvol ved. Further, there are included conjugated di enes such as cycl opent a-
. di ene and net hyl cycl opent adi ene formed during the distillation process by
the thermal cracking of dicyclopentadiene, dinmethlcyclopentadiene and the
l'i ke. 25 ' In the present invention,?a fraction obtained by the
distillation of the above-nentioned cracked oil is used as a starting
material. The content ratio of indenes in the fraction is in the range of
60 to 90% by wei ght. The use of a fraction containing indenes in the anount

oo P e SR e R A BOREIRNR PESR o Aok B o
ratio (% byﬁ%‘tﬂ)ﬁt%-%ﬂ%ﬁeﬂ@%ﬁg{%ﬁ%ﬁoﬁ? is defined by the follow ng

equation: Total qty nes as 1 ndene and net hyl i ndene X 100
Total qty. ofTatasgtyiodtatkyloedauadiich adindeaeked viethflinddricon It is
preferabl e t e—tuse—afraecttonof—a—econtent—ratio—of—5%by—wet ght0lbr | ess of
conj ugat ed di Toted gty el vasatyxdtedenmpdinents by crackrg lotyfractpemt adi ene. 5 It

o o b0 el PR b ot i o5 RGBSR e 5
conj ugat ed dienes containgd.in the.fracti,on to.a |evel % | ght or
ess. “The. cdfterh PRt disshe itbetd arnee B HEmathy RoiibbeiFa gy
the fol | gwi 179 ;€U HRksiHIR & %rggi‘oveofu@%i %H@tﬁﬁaé&%e $etAPmbica! oftihe  Of

unsaturated conponents in cracked oil fraction 1 e analysis of
above- nment i QbR AIRGE 8FAtEIn S RBmPRsRASH by rd@BEnBYthe content ratio of conjugated

dienes contained in the fraction to a level of 5% by weight or less. The

* e

content ratio of conjugated dienes (% by weight) is defined by the following
equation:

Total qty. of conjugated dienes

x 100
Total qty. of unsaturated components in cracked oil fraction

10 The analysis of above-mentioned components can be easily done by
well known gas chromatography.

Furthermore, it is possible to obtain the cracked oil fraction having

the above-described composition without difficulty by treating cracked oil of a

thermal cracking by-product with the appropriate combination of known
""" 5  distillation methods.

The raw material resin used in the present invention can be prepared
through the polymerization of the above-mentioned cracked oil fraction in the
presence of 1.0 to 10.0 parts by weight of phenols to 100 parts by weight of the
cracked oil fraction using 0.01 to 3% by weight of Friedel-Crafts catalyst

20  relative to the amount of the cracked oil fraction at reaction temperatures in
the range of 10 to 100°C.

Phenols used in the present invention are exemplified by phenol itself,
alkyl group-substituted phenols such as cresol, xylenol, tert-butyl phenol, and
nonyl phenol. These compounds can also be used in a mixture. Among

25  them, preferable one is phenol. Although phenols can exist in the reaction
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wel | known gas chromatography. Furthernore, it is possible to obtain the
cracked oil fraction having the above-described conposition without
di-fficulty by treating cracked oil of a thgrmal cracking by-product with

t he appropriate conbinati on of known 15 distillation methods. The raw
material resin used in the present invention can be prepared through the
pol yneri zati on of the above-nentioned cracked oil fraction in the presence
of 1.0 to 10.0 parts by weight of phenols to 100 parts by wei ght of the

cracked oi | faagdh0msUony cBrdpbnle@t Storktuingd off e riiedalCidrid tGataBfst! Y&t

20 relative to the amount of the cracked oil fraction at reaction

t enper at ur es predeberniiavegeambuh® of phaR] a5 fr&udttbn féd intwethd pehdttorpsgsent

i nvention are exenplified by phenol itself, alkyl group-substituted phenols
such as creso$eparat@dpdtomithetcatalyst. phenol, and nonyl phenol. These

conpounds can al so Qe used i .m xtyre, Anpbng 25 hem . preferable one is
phenol . Al t hough pfﬁﬁ%ﬁ@(f%saﬁ?eélﬁlgééi‘(ﬁr CRERY Y 6‘@9& I ghe Rrepent anvepgon

of phenol 7 RRUAGE dbPylr Balit o Brrferauli: POR <y iRl f aus SRR b (RS
T N R A T e R Gl e T

oxygen- cont ai gicoHoLeMRRYAF sld6holas phenol, ethyl ether, butyl ether, butyl
al cohol or nethyl alcohol. The duration of polynerization can be sel ected

fromthe range of OThetdmrafioh@fipslymetibaticmsan b sehdotéd frppetlopeamge of0.510
A Testn NBYING)3 oure tn the case of bateh Type opesation, o oo Y feeding

10 A resin having a desired softening point can be obtained by feeding

predetermined quantities of above-mentioned cracked oil fraction, phenols,

Friedel-Crafts catalyst and then carrying out the polymerization through any

of known methods. After the polymerization, the catalyst is deactivated

using an alkaline material or the like followed by the removal and separation

15  of unreacted oils or low molecular polymers by means of distillation or the like

to obtain an intended resin.
The petroleum resin (C) used ﬁ_)r preparing the coating composition
according to the present invention contains 0.1 or more but less than 1.0 of
£ phenolic hydroxyl group per resin molecule. It is preferably 0.5 to 0.9.
‘ 20  Furthermore, the resin containing phenolic hydroxyl groups within the
above-mentioned range can be obtained by appropriately regulating the
amount of each starting material and polymerization conditions in the
polymerization process.

If above-described petroleum resin (C) used in the present invention
contains more than 1.0 phenolic hydroxyl group per one molecule of the resin,
it 1s not suitable as a resin for anticorrosive coating composition.
Furthermore, if it contains less than 0.1 phenolic hydroxyl group, it is not
desirable either because the compatibility with epoxy resin is not good. - Still

further, the amount of hydroxyl group contained in the resultant resins cam bé
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predeterm ned quantities of above-nentioned cracked oil fraction, phenols,
Friedel -Crafts catal yst and then carrying out the polynerization through
any of known nethods. After the pol ynerization, the catalyst is deactivated
using an alkaline material or the like followed by the renoval and
separation 1 of unreacted oils or |ow nolecular polyners by neans of
distillation or the like to obtain an intended resin. The petroleumresin
(C wused for preparing the coating conmposition according to the present

i nvention copta) : u nat i ¢7hydroxyl gy oup
per resin mﬁ{eé?gng@lbt]y iﬂge [)Hr?é?lé}raagf%/&g&g ?gpoe%gglﬁz%’ IPIItgﬁlrt he%%‘o?cei, t he Ili;(:asi n
cont ai ni ng pegyd)ipe Jgdr oxyl groups within the above-nentioned range can be
obt ai ned by appropriately regulating the amount of each starting nmateri al
and pol yneri zat i onlgcrdfiitionnshe softeingopgims rdf Ahtei aboverdesesibedifesins should
above-described petrol eumresin %8 used in_the g{eseont i.nvention 2v5

cont ai ns nor detinaherrangeneindl ite 1693 oryaferptiy B0ty 1HHE . ndmeths easss thatethe
resin, it _is not suitable as.a resi or .anticqrrosive coating.conposit.ion.
Fur t her of e, SPREPIE BN irabqlaus QI s BHAIIF A BRIy COReng Bl Wil
not desirabl hi.her tk I bl )i | LA J

Good. Sti11 FRHHER 1oRpHAAE e AR AN Copdibhalt LB KKEF BBy iy e to

resul tant reghB$leadinCof resid colfiRHeng hP¥st AR NTh B8 YthBE han'd®'in the
example, inl. E 17 C Anal. Ed. (1945) p. 394. In addition, the softening

poi nt of the cabevhadaherddfnhingidist ekeeddd b8090) thleewbel gfficiend ih coating
150[err]C, preferably 80 to 110[err]C In the case that the 5. softening
poi nt is bel opesafionrhetomese wiirsai thablte th iinoreasei e theaviscnsify lofh ciating

exhibit a |ow water .resistance and occasional]y exhibit stjck roperty due
to " 10 composition, and the physicai properne)é o>i$ th yﬁlrx)n Enay ybe

e coating
undesirably deteriorated. By the way, the number average molecular weight
of the resin used in the present invention is in the range of 500 to 3000.
In order to prepare the anticorrosive coating composition of the
present invention, 1 to 500 parts, preferably, 10 to 300 parts by weighf of the
15 foregoing petroleum resin (C) containing phenolic hydroxyl groups is added to
100 pai‘ts by weight of the epoxy resin (A). In the case that the amount of the
petroleum resin (C) is less than 1 part by weight, the water resistance of the
obtained composition is not'good enough. On the other hand, if the quantity
= exceeds 500 parts by weight, the obtained coating film may be brittle. So
20  that, both the cases are not preferable.
Furthermore, in order to impart flexibility, 50 parts by weight or less
of other liquid modifiers of reactive diluents such as xylene resin, toluene
resin, and epoxy compounds such as butyl glycidyl ether can be add to 100
parts by weight (as cured solid content) of the anticorrosive coating
25 composition. Among them, aromatic resins or compounds are preferably
used in order to maintain the water resistance.
Still further, as occasion demands, pigments such as extender
pigments, anticorrosive pigments, coloﬁng pigments; reactive diluents; and

other ordinary additives such as organic solvents, anti-settling agents, anti-
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the bl eeding of resin conponent on its surface. On the other hand, in the
case’'that the softening point exceeds 150[err]C, the work efficiency in
coating operation becomes worse due to thegincrease in the viscosity of
"coating 10 " conposition, and the. physical properties of the coating film
may - be undesirably deteriorated. By the way, the nunber average nol ecul ar
wei ght of the resin used in the present invention is in the range of 500 to
3000. In order to prepare the anticorrosive coating conposition of the
present inverhigihg agéwtsdMbtHak! Szenbs efe@ictibhproiibtess, IWheBRi EmPyowees ghid of
the 15 foregoing petroleumresin (C) containing phenolic hydroxyl groups

i s added to ddhydaatinglagents gimt befoptiveadiycaddadetn thy égmpositivheofchegieheant

t he anobunt of the petroleumresin (C) is less than 1 part by weight, the
wat er resi st dn¥en@pni he obt ai ned conposition is not good enough. On the

other hand, if the gquantity exceeds 500 parts.b ight, the obtained.
coating filmmy b POEC rrog}yezgoaq%tc,gww%h\ﬁgggegreg%t pyention 1s a

AR o ! g o
or 1 a5e of ot PRI Ry b cobboblBRAl [l oBhirits, 2, nfih, St
resin, ol uengnigiiifig A'do SROKIN UK A Finpaderopiuhl bl flalifibd W astli Nl

be add to 100 parts by weight (as cured solid content) of the anticorrosive

coating 25 cagamsi t [0 usitdlyoaphlted t@a@riniay reetidesraive coqting geclans zine
preferably used in order to maintain the water resistance. Still further,
as occasi on denmeds, Mongnparticdadly, sbe emilératale pngaestee] platei toremoived by
pi gnents, coloring pi gmegis;. reactj v%*di | uents; and other. ordinary .

addi ti ves suchPRIyRg shet blastingm she dust pdage: | Ay tagreamc zin shoppgimepef

B S200I i ageN Sl typd G0k The 1FES 1S Ml pTHed fherBSnoShey' (ROYRES

anticorrosive coating composition according to the present invention is

applied onto the under coating. As the primer coating material, various
kinds of primers as well as the zinc silicate can be used. Furthermore, it is
possible to apply directly the coating composition of the invention onto a steel
15 plate without any primer coating with ensuring satisfactory anticorrosive
effect.
As the method for applying the composition, various conventionally
known coating methods can be employed, for example, air spraying, airless
(i . spraying, brushing, and roller painting. The above-mentioned anticorrosive

20 coating composition is applied so as to form a coating film having a thickness

of 150 to 500 wm.

Best Method to Carry Out the Embodiment of the Invention
The present invention will be described in more detail with reference
25  to the following examples. In the description, “part” and “%” indicate “parts
by weight” and “% by weight”, respectively.
<Preparation Example>
A fraction having a boiling range of 140 to 220°C was fractionated to

obtain a cracked oil fraction. The starting fraction was derived from cracked
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dehydrating agents can be optionally added to the conposition of the
‘present tnvention. The anticorrosive coating conposition of the present
invention is a two-part |iquid system conpgsi tion which conprises a main
iconponent containing an epoxy resin and a curing agent preferably

tam ne- based curing agents. It is usually applied to a primary anticorrosive
coating such as zinc priner. Mre particularly, the mll scale on a stee
plate is renoved by applying shot blasting in the first place. An inorganic
zinc shop pri g@rolfaidéd 18 hitlersidli eaickidg/ pf porolvurh hgaph#iea.i s Theeobedipkded
thereon. After that, the anticorrosive coating conmposition according to the
present i nvencrao:kedwlhﬁWCmd was @dulhﬁ:edrtdethec@uemguCMhahavhﬂe rarsataratedg

material, various kinds of primers as well as_the zinc s cate can be
used. Furt her ARBONERES; s5b'i§ss¢%ltén'§ oraippiof amdenast y79%e %‘Uilt‘i%e%brﬁ%?sq t9fon
of the invention on% teeb O)ate w t hout any primer coating with
ensuring sati SPNHEFIRA €oY’6%i ve effect. As the nethod for applying the

compost {105 vari oug, SRVEAL LANA! kY o DAAGEAZS LARLATANME B3 BBOIRLAYEY.

for exanple, air spraying, rus

The above- rfEﬂbﬂO&ﬁ&h@ﬂtalrﬁPOrs%%f/on%Ql tﬁﬂa&ha&fmmap%ﬁlgm wasRith &dadQeds
to forma coating filmhaving a thickness of 150 to 500 [err]m Best Method

to Carry Qut Thes rehaiibnenixtaie wWis subjeciedotd Jolgmpreésgivn at\39Ci for 3vhourbe
described in nore detail with reference 25 to the follow ng exanples. In

the descri pti ddter' that thamata%stmdss camovegrgingan \Bgughns sahmm«)otﬁysodmm
wei ght " resp tively. <Preparation Exanple> A fraction V|ng boi | i ng
range of 140 d??’@‘fiér ?1]1 wased raithi waleed Weressted wilhapda ers were

fr act on. J he dﬁst?lrle& og' to o%%{nogfi g o% ad;%tro egmi E'gsnﬂl(‘(A?Cked

The softening point of the obtained resin was 103°C and it was
confirmed by analysis that the content of phenolic hydroxyl groups was 0.8
per one molecule.
<Comparative Preparation Example>
15 | The same procedure as in the above Preparation Example was done to
obtain a cracked oil fraction of the content ratio of indenes of 20% and the
content ratio of conjugated dienes 6%.
This fraction was then subjected to polymerization in the like manner
as in the foregoing Preparation Example to obtain a petroleum resin (B)

having a softening point of 85°C and 0.8 of phenolic hydroxyl groups per one
molecule.
<Example 1>

To a mixing tank were added 100 parts of epoxy resin, 30 parts of
titanium white, 100 ﬁarts of talc, 100 parts of the petroleum resin (A)
25  obtained in Preparation Example, 20 parts of hydrocarbon plasticizer, 5 parts
of anti-sagging agent and 150 parts of solvent mixture consisting of equal
amounts of xylene, MIBK and cyclohexane and the contents were dispersed by
mixed together using a mixer to obtain a main component. Then, 80 parts
(as solid basis) of polyamide resin was added as a curing agent and it was

NP819PC



- 9- oil obtained by thermal cracking of petrol eum naphtha. The obtai ned
- scracked oil fraction was adjusted to the values such that whol e unsaturated
conponents: 51% content ratio of indenes: 106% and content ratio of
-gconj ugated dienes: 0.5% 5 , In the next place, 5g of phenol was
‘added to 100g of the above cracked oil fraction and 0.5g of boron
trifluoride-phenol conplex was further added. This reaction nmixture was
subj ected to polynerization at 30[err]C for 3 hours. After that, the
catal yst was sehpetal tosinxingrtoanbiaiuan saticorsivef coasig earhgeritrnde and
rinsed with water. %Ekrgeacted-oi,l and | ow pol yners re 10 gisiTi Il ed off to
obtain 56 g of a petibgrceampesitigng and tefkrasydtsaaenshoset it Table he obt ai ned

resin was 103L ra]xxgya%ét was con@i r e >by anal ysis that the content of
phenol i ¢ hydr oi{ﬁ 1h ComRarptE e, ExambleT | ecul e. <Conparati ve Preparation
Exanpl e> 15 5.52{{511 I d [ eRANALTa8NsE @I PIne
was done to obtain g-ggx?%c e %i‘?&%rgﬁgﬁyﬁ#%ﬂg?ﬁﬁgnﬁ% atio lg? |sndenes
of 20% andst hepappatent Iy ad Qfawmgﬁﬁ@k(ihﬁnﬁ&rﬁfémﬂ' hieSid r(B?tpﬂJiaa\f-@é-in

[

t hen subjected to polynerization in the e manner as in the foregoing

Pr epar at i on BGumpardtiveBteparatiopeExamplenwassised( BTh20resaltisreyeaalso shewnnimp
point of 85[err]C and 0.8 of phenolic hydroxyl groups per one nol ecul e.
<Exanpl e 1> Tdabléilxi ng tank were added 100 parts of epoxy resin, 30 parts
of titaniumwhite, 100 parts of talc, 100 paliatbi (if the petroleumresin (A
25 obtained in Preparation Exanple, 20 part # thydr ocarbon pl asticizer, 5

parts of anti-saggi ng agent and 150 parts of solvent m xture consisting of

equal amounts {of xylene, M BK and cycl ohexanel and t he content SC¥RpArative
di spersed by |- Example
o | Example
1 2 3
Composition of Coating Material
(parts by weight) '
Epoxy Resin” 100 100 100
_ Titanium White 30 30 30
Talc 100 100 100
Petroleum Resin (A) @ 100 200
Petroleum Resin (B) @ - --- 150
Plasticizer . ' 10 10 10
Anti-Sagging Agent © 5 5 5
e Mixed Solvent 150 150 150
= Curing Agent 80 80 80
(as solid content) @
Impact Resistance : 500 gX30 cm Good Good Cracked
Resistance to Cooling/Heating Cycles | gq04 Good Cracked
(-20°C X1 hr&60°C X1 hr): 3 cycles
Seawater Resistance O O A

10

(1) Epoxy equivalent: 475; made by Yuka Shell Epoxy Co., Ltd.;
trade name: Epon #1001.
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m xed together using a mxer to obtain a main conponent. Then, 80 parts (as
§O|Id basis) of polyam de resin was added as a curing agent and It was -
'10- subjected to miXxing to obtain an anticdtiosi ve coating conposition.
'Egelr conpositions and test results are shown in Table 1. <Exanple 2,

nparative Exanpl e> Cbnp05|t|ons were simlarly prepared with the fornulae
shown in 5 Table 1. In Conparative Exanple, the petroleumresin (B)

R
1 ngos' ! ‘i’g 00 (BFOPEtx%geO&@ Kddif drBé %&E asreﬁyin"@drggE}a@@ﬁ‘e;ﬁg%tﬁheﬂiixggle

tani
30 Talc (4) Hardrocarbon (}JlastmzeﬂQQade b%z N%on Oil Co. 1081 Petrol eum Resin
(A[err] rol éum Resi n’ (B)
--- 150 Pl asidechaee] Hysdl SAS LH 10 10 : 10
Anti - Saggi ng Agent [err] 5 M xed Sol vent
150 160 (5) AhpissicCaid wgrivgsive; made by Ito SelyuK K.; 80 80

80 [id tent)[err
(as solid con tra e[nam]e ASA T-55-20BX.

(6) Curing agent for polyamide resin; made by Henkel Hakusui K. K.;
trade name: Versamid 115, used as a 50% solution of a mixed solvent
comprising equal .amounts of xylene, MIBK and cyclohexane.
10 The following tests were carried out to evaluate the performance of
the anticorrosive coating composition.
(1) Test for Impact Resistance (du Pont method)
A degreased polished soft steel plate (200X 100X0.6 mm) was coated
with each coating composition using an applicator to form a film of about 250
15 pm in thickness on dry basis and it was subjected to drying under the
atmosphere of 20°C x 65% R. H. for 7 days to obtain each test plate.
The du Pont type impact resistance test as defined in JIS K5400-1990
was performed under the at;mosphere of 20°C with the above test plates.
(2) Cooling/Heating Cycle Resistance Test
(7 20) A degreased polished soft steel plate was coated with a silicate zinc
primer to form a film of about 25 um in thickness on dry basis and it was dried
for one day. The thus forﬁed plate was further coated with each test
composition to form a film of about 250 um in thickness on dry basis and it

was subjected to drying under the atmosphere of 20°C x 65% R. H. for 7 days
to obtain each test plate. |

[
>

Repeated cooling/heating cycle resistance test was done in accordance
with JIS K5400-1990 on these test plates.

(3) Seawater Resistance Test

The same test pieces as those prepared in the above (2) Repeatgd
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| npact Resistance: 500 g X 30 cm Good Good Cracked Resi stance
: t.o Cool i ng/ Heating Cycl es Good Good Cracked (-20[err]C X 1
_hrlerr]60[err]C X 1 hr): 3 cycles Seawai et%Resi st ance
[ [err] , [err] [err] (1) Epoxy ‘equivalent: 475; nmade by Yuka Shell
: Epoxy Co., Ltd.; trade name: Epon #1001. (2) Petroleum Resin (A)
prepared in Preparation Exanple. (3) Petroleum Resin (B) prepared in

N ppon-ai | b SRRk aEnEEER Rt R RN B Rl e EPAER 0 o

derivati ve; ] ' anl§ aﬁpe ' AA,EQT- : : i
agent for po%ggln%é H‘ag? ?;ﬁb%%hd% ag{/ﬁ I@E%ﬁie %@ES? . I%.?;Scot%?gggs"%g%r%e:g%&g
Ver sam d 115,evuhﬁuieafbg6\d§98¢ e 496N Of EQaliRsh Stahdands &P hkThilgwsqual
anounts of xylene, MBK and cycl ohexane. 10 The follow ng tests were

carried out to eval uate ©ne Nu tlanmgmweasobsetvedant i corrosive coating
conposition. (1) Test for Inpact Resistance (du Pont nethod) A degreased
pol i shed §oft steel platé (28dightilizteriogevamgbsgasedoated with each coating
conposition using an applicator to forma filmof gbout 250 15 [err]min
thi ckness on dry basis afid’i %Q“‘é{?bﬁsg]ﬂ%séﬁnPS"%ﬁ‘%ﬁ’%ﬁ er the atnosphere
of 20[err]C x 65% R H. for 7 days to obtain each test plate. The du Pont
type i npact resistance test as defined in JI'S K5400-1990 was perforned
under the atnosphere of 20[err]C with the above test plates. (2)

Cool i ng/ Heati ng Cycl e Resi stance Test

i
QTS

BLh

iy
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20 A degreased polished soft steel plate was coated wth a silicate
zinc prinmer to forma filmof about 25 [err]mln t hi ckness on dry basis and
"it 'was dried for one day. The thus forned$Tate was further coated with
-each test conposition to forma fil'mof about 250 [err]min thickness on

| dry basis and it was subjected to drying under the atnosphere of 20[err]C x
- 65% R H for 7 days 25 to obtain each test plate. Repeated

cool i ng/ heating cycl e resistance t .wa doﬁie taccordance with JIS
K5400- 1990 on these test pl at es. %’é‘f @tgt ance Test The sane test

pi eces as those bt aparshdobrddife kA mBEREANCHE the pHEseffoBidEIPAL N0

Cycl e Resi stance est ARer e | Ter se seawat er a perio

6 nmont hs andpi&piredhBy aRHRAT 2 Yetrdlbufin@édd Sdthabag mén&icahyat@qdbgro\m%ual

observation. Evaluation standards were as follows: [err]: No change was
observed. [ehaying Slspetificionsérer fatip vfindehesr VEderefore, Conepnpatibility of the

blistering was observed. -13- Industrial Applicability An_anti corr05| ve
coating cmnpngtnot@;mafesmsewybeqmw nemmmbwmwtgepbﬁ @ap@}allz iapging-based
petrol eum resi n containing S,. ha a speci

content rati SUBS #AHESIS @a{&@ M@‘fﬁg ?“ tLSes nopgt’@@lné‘rum

resins with epopnf ©3hgs 12”%x8éﬁen'¥g A9 M SeorFORGEA Ab! yw%”ér di888ce and

adhesiveness. In addition, the color of coating film is bright, so that it is very

useful as an anticorrosive coating material for ships and steel structures.
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curing agents, is good. So that the obtained coating film causes no hygiene
problemand is- excel lent in anticorrosiveness, water resistance and

adhesi veness. 1n addition, the color of—cgating filmis bright, so that it
is very useful as an anticorrosive coating materi aI f or- shi ps—and "steel

structures. -14- What is clainmed is: 1. : |ng
conposition conprising an epoxy resin (A), a curi ng Zﬂ“‘“ﬂ m;!lpﬂﬂf bl y
an am ne-based curing agent, and an aromatic petrol eumresin aveng O

or nore but Wass i$ Qdaindedisof phenolic hydroxyl groups per one nol ecul e and
softening point of 50[err]C to.150[err]C, wherein said aromatic petrol eum
resin in prepared by polynerizing a cracked oil fraction of 60 to 90% by
weight in the content ration of the indenes in the presence of phenols with

a Friedel-Crafts chti ?@F(’O@’Qﬁ’d’eﬁoa@woémosm%FP@@W&MWW@&I%%)
poi nt 1 The? féa“ fE ORI T L B ééﬁéa?ﬁé%érﬁﬁaﬁ] ]
ke SR i Bl B R R
Bt e
conj ugat ed dbye pelymerizimgia erackelloifradticac bf 60 toDI% Iy WhihtoH the vweh@ht.
ratio of indenes in the coexistence of phenols with a Friedel-Crafts catalyst.
said cracked oil fraction being obtained by distilling a fraction principally
i 10 containing components having boiling point in the range of 140 to 220°C, said
fraction being derived from a cracked oil obtained by thermal cracking of
petroleum resources, and said composition containing 1 to 500 parts by
weight of said aromatic petroleum resin (C) per 100 parts by weight of said
epoxy resin,
15 |
2. The anticorrosive coating composition in Claim 1, wherein the
content ratio of conjugated dienes in said cracked oil fraction is less than 5%

by weight.
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