DESCRI PTI ON WAt er - Base Coating Conposition 5TECHNI CAL FlI ELD The
present invention relates to a water-base coating conposition and a
coated steel sheet. BACKGROUND ART Sol vent type coatings have mainly
been used for anticorrosion coating in |large 10structures, such as
shi ps, bridge, tanks and plants. In the coatings, however, the demand
for water-base coatings using water as a solvent has recently been

i ncreasing due to consideration of environnmental preservation, such
as reduction in volatile organi c conmpounds (VOC) and consi deration of
the safety during coating or storage of coatings. 15Anmobng such
applications, ships, bridges and t hE3GRIEGQNire a high |evel of
anticorrosion property because they are used in an environnent where
they are liable of be influenced by salt water. However, since

wat er - base coatings have a hydwgehgkg&cggﬂﬁg@dﬂ@ﬁsnghoup, they will be
inferior in anticorrosion property to solvent type coatings.

Moreover, in coating of such large structures, the coating nmust be an

ambi ent.. 20t ying coating since curi ng by heating cannot
be appﬁ%ed %&RﬁighﬁéﬁéﬂéL ven in use of a water-base coating, it is
required to gi ve 1RarkRA ihiéMoARMBRE 3E YateP bak c%%‘u &%cﬁpﬁﬂ Bvated
that of solvent coatings. In such restrictions, een very

difficult totesbttegeh an anbient tenperature dryl ng, vvater-base coating
conposi tion j j C ent in anticorrosion property and good in
coating fiIH¥g$%g%¥§ﬁ@§‘§é§FurthernDre such problens will becone
nore serious whergdiaak type chatinde Aevd ARty E’eeﬁ'ugéli ﬂ%&f‘ﬁﬁﬁjdo%siaﬁ%&k%?g 1§1hﬁ_gl-e
coating fil mappearance deteriorates easily. Pat ent docunen

di scl odks amnaqusﬁuswhmsﬁepsﬂmﬂg@ﬁMé$mndpMnmndhtﬂe@o@pnxyh@mﬁenth@5|n
havi ng a Sp(%lfl& str%ctgre L1 al so di closgﬁ 3% a cqr %yg dilm
formed with Er HREEIsP55 504G BRR SET POA SYSTIAAR G DR e dR AT e
di spersi on hag 1&X&Rideton oF CAYIAHNA Ml §PdsSHvARGE 'suc!'fpé’ﬁ\é@&ohoﬁ\lﬁool'a{ﬂe
coating is carried out using such coating conposi ti ons, the problems

ment i oned ahwgaicermpiunde(\COCY entl conplestioh pf the safetyR&tremgt codtegiopsiorage of
di scl oses a SFGCIfIC bl ock pol ymer containing a polyorganosil oxane
unit and a FOPY2ES cyl ene oxide unit. It is disclosed that when a

smal | fanmount of AfQgnd é&ﬁ&p{ﬂ%aﬁ@ﬁg ships A HRes 5191 tHe ﬁR@I’éqfﬂﬂ'e H8E &Y le@dlofi T

can |npart surface nodification effects, such as a surface tension
regul ating famtlocnrrcmoramdpaty lxdessithangs ssadnpanbnwg)rﬁnﬂm tihere, theyoart hieble of
coati ng mat

However,, use this compound for an ticaqrros
Cob et 1 aer SRS BY S e HeoKieR §Tioe WA Par e e o
document 3 Q3G R8BS oGRIEMIOR RAIRE th AMicbRBish hidbeltf ¥ty pe Roatings.

into
Moreover, in coating of such large structures, the coating must be an ambient

20 temperature drying coating since curing by heating cannot be applied. In addition,
even in use of a water-base coating, it is required to give coating film appearance, such
as gloss as good as that of solvent coatings. In such restrictions, it has been very
difficult to obtain an ambient temperature drying, water-base coating composition
which is excellent in anticorrosion property and good in coating film appearance.

25 Furthermore, such problems will become more serious when coating is done under a
high humidity because the coating film appearance deteriorates easily.

Patent document 1 discloses an aqueous dispersion of a vinyl-modified epoxy

ester resin having a specific structure. It also discloses that a coating film formed with

a water-base coating composition containing the aqueous dispersion has excellent
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10wat er - based coating conpositions. However, use of this coating for
wat er - base coatings that are required to have high anticorrosion
property is not disclosed. Patent docunent 1: Japanese Patent
Layi ng- Open No. 2003-119245 A Patent docunment 2: Japanese Patent
Layi ng- Open No, Hei 10-195202 A Patent document 3: Japanese Patent
Layi ng- Open No. Sho 62-212480 A 15DI SCLOSURE OF THE | NVENTI ON
PROBLEMS TO BE SOLVED BY THE | NVENTI ON . In I'ight of the
above-nmentioned situations, an object of the present invention is to

id - [ i t.] and . d l, sh
Coat od w t HFRECATey ERas  MOREPR 8%t RBRe B AR Lo 38on #8fhe ng

sui t abl e f ogomeitibhs, 3he BSblehls intkiBSned HRvEtmnodbélsdivad dgngee! | ent
gl oss, coating film appearance and anticorrosi on property, which

properties do nolatefddesyroenZelislasns & apasdimtbilonk poficeer doingnitgan dity.

condi ti ons. NS FOR SOLVI NG THE PROBLEMS . The,. present

i nvention i%OW%EOQ%OQ Q’ﬁﬁ%&?&_@)‘ﬁ?Hg%@%&?’??‘%@fn& ﬁcﬂlﬁ%osg_ﬁa’é&wg%gsmau
di spersi on iR ¥F i IbidBRGolines iSRRI t@§E@&m{g%ﬁateriﬁﬁ@p&ﬁ@aﬁghrface _
carbonate, wherein the 25 °calciumcarbonaté 1s precipitated cal cium
car bonat e tmedifieationiefthcts, wiah ts @burfaceitenglonpegulaer theationgind ac adleskyhess
group and is contained in the coati n%éﬂiogﬁosi tion in a proportion of
from 20 to BUHH TWHUGReItHe SO BBIRAteiRht eHPVeuTiduSs o i Rempaiid goptn

pi gnent / t ot gl i 1 LS:-5Q9 . It
i s desirabl %lutc ﬁrgét)é“%ﬁg&g%ﬁ%ﬁg?ﬁé‘%}gé&%ﬁ%bﬁgg b%hr%gsv/%%%éeﬁ%g?'t icle

di aneter of fronfdler@totwnént3 disnloskt cilsutieaittoablesuittdd for hiecos@driticaf inta
pol ymgé havi n g c&r boxyl grogﬁl]g be a_sodi um anmmoni um and/ or am no
sal t a VIHFI-OFEE FREEASMpOREany FOVSMERMss PhENSCOrRAg for Syateoines
conpositio WAl : 2 L ylic
aci d sel ec?%%%%%%% grg gh%?Oz%ahvg?'g%}?ar?félc%ﬁ‘ﬂg@?{}#?gﬁgglrg)lt 9%%1:8 Eégér ylic
aci d, crot opdtentalotuinentdl apaneseiftanflayihgOpeh NAQO0B-119245 AThe aqueous

di spersion type vinyl-nodified Sag)x¥ ester resin is desirably one
obt ai ned by"&eBjdeetPeny za Jepsneredesne Lene-Hinsadice dlep0d8ntendi ng an
epoxy resi Npfg) d%&gnélﬁ%:ﬁ%é?se%&e%igj%in%-?)g%ﬁ%nﬁhgl@%%w nts and a
vi nyl nmonomer conposition containi'ng an aci d group-containing
mononitd t o DISCHOSIORFEGY TEE INVENTION It is desirable that the

anount of the m xture (d% of the vi nﬁ%co ounds is not |less than 15
parts by neRROBLEMP 3R BBEGSArER BX T Q‘IﬁNﬂ@Nconbi ned wei ght of

th d t : i w1 i i | .
(e condensate (inoh sy Kokt sl oyt abladiit ol
epoxy resi nto provide a Matdrebagesdatiaplcembbéation iRl Séddteines] ARk tbLEd GRBDE

resin includes a conpound represented by the foll ow ng general
formul a (1)Vapchsgeoang composition, the composition being suitable Tor use in ships, bridges,
20 etc. and having excellent gloss, coating film appearance and anticorrosion property,
which properties do not deteriorate even in coating under high humidity conditions.
MEANS FOR SOLVING THE PROBLEMS
The present invention is a water-base coating composition including an aqueous
dispersion type vinyl-modified epoxy ester resin and calcium carbonate, wherein the
25 calcium carbonate is precipitated calcium carbonate treated with a salt of a vinyl
polymer having a carboxyl group and is contained in the coating composition in a

proportion of from 20 to 50% by volume in a solid content, and a volume ratio of

pigment/total solid content of the coating is 50% or less.
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0O wherein Ul is -0(R30)b-, where R3 is -(CH2)b- or
-CH2CH(C113)-, and U2 is a structure represented by [Chem 2] R1L Rl
C3H6(SIi O aSi C3H6- 11 R2 R2 5[Chem 3 R1 R1 Il -c3Ha(sio)asic3n6-

itit

or Ul is a structure represented by and U2 is -0(R30)b-,

where R3 is -(CH2)0- or -CH2CH(CH3)-, wherein RI and R2 are each an

al kyl

group having 1 to 8 carbon atons, an aryl group haying 6 to 10

carbon atons or an arallcyl group haying 7 to 9 carbon atons, R4 is
hydrogen or a methyl group, 10a is an integer of from1 to 135 b is
an organ ¢ or oup DBABTRBEL G EeT BieA G ar: MraroregeT i ¢ SppiGpl fom
group interpased ohgrebetween, n is an integer of from1l to 16
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It is desirable that the salt of a polymer having a carboxyl group be a sodium,
ammonium and/or amino salt of a vinyl polymer obtained by polymerizing a vinyl
monomer composition containing at least one o, unsaturated dicarboxylic acid selected
from the group consisting of acrylic acid, methacrylic acid, crotonic acid, maleic acid
and itaconic acid.

The aqueous dispersion type vinyl-modified epoxy ester resin is desirably one
obtained by subjecting a condensate (c) produced by condensing an epoxy resin (a) and
a fatty acid (b) as essential components and a vinyl monomer composition (d) containing
an acid group-containing monomer to graft polymerization.

It is desirable that the amount of the mixture (d) of the vinyl compounds is not
less than 15 parts by mass based on 100 parts by mass of the combined weight of the
condensate (¢) and the mixture (d).

It is desirable that the water-base coating composition further contains a
silicone~-modified epoxy resin.

It is desirable that the silicone-modified epoxy resin includes a compound
represented by the following general formula (1):

[Chem. 1]



9 ancUor a conpound represented by the follow ng general fornmula (2):
15[ Chem 4] wherein Ul, U2, and Rl through R4 have the sane
definitions as general fornmula (1), The present invention is also
directed to a coated steel sheet having a coating filmforned from

t he wat er-base coating conposition nentioned above. In the foll ow ng,
the present invention is described in detail. 5The water-base coating
conposition of the present invention contains a specific

wat er -di spersible resin and also contains a relatively |arge anount
of caIC|un1caybonate havi ng been subjected to a specific treatnent.
That is, incorporation of calciumcarbonate relatively nore than
usual can |n§fQ§se the thickness of a coating filmin coating. If it
is possible ©@ thicken a coating film the anti-corrosiveness will

t hereby be 1@enhanced. As a result of this, it is possible to inprove
t he antl-cor%b3|veness. Further, choosing a specific species as the
cal ci um car bonat e flor use prevents occurrence of problens such as
deterioratioh i n appearance. Therefore, a coating conposition is

obt ai ned Mhl@h solves all the problens, nanely, to provide a

wat er - base, @nbitent tenperature drying coating, to inprove
antl-corr05|ﬁbn€%s and to nmai ntain l5appearance and the like. In
addi tion, th@ wat er - base coating conposition of the present invention
has an excel ent., pepperty in that deterioration in appearance of a
coating flrn%p ﬁ?t ccur even if coating is performed under high
hum dity conditions. The water-base coating conposition of the
present |nvenilqn ®ont ai ns cal ci um carbonate in a proportion of from
20 to 50% bylvolunm& in, a solid content. This can 20increase the

Vi scosity oflthe coating and therefore it is possible to increase the
t hi ckness of:ma coating filmformed by one coating operation. As a
result, it i gﬁSlble to inprove the anticorrosion property of a
coatlng fllnD—¢ anount of the cal cium carbonate to be incorporated
is preferabli from 20 to 50% by volune, and nore preferably from 30
to 50% by volfune. If it is |less than 20% by vol une, the

above- nentloued effects can 25not be obtained sufficiently. If it is
nore than 509 by vol une, coating film appearance, such as gloss, wll
be affected. tsThe cal ci um carbonate is precipitated cal cium carbonate

treated mnth%? It of a vinyl polyner having a carboxyl group. The
preC|pltatedﬁgaIC|un1carbonate t hus
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treated exerts good dispersibility in water and therefore it will not
cause problens such as deterioration in appearance even when it is

i ncorporated in an anmount as large as from20 to 50% by volune in a
solid content. The water-base coating conposition of the present
invention may be one which 5further contains a pignent other than the
above- nentioned cal ci um carbonate. In such a case, it nust be
contained in a proportion such that the volune ratio of a pignent/a
total solid content of the coating may be 50% by vol unme or Iess

possi bl 6 t o TR i (R Do ihgr R Mgt B Ro-CRRERH RO i

possi bl e to]§9ﬁ@&ﬁmp@ptlng filmw th good appearance. 10Exanpl es of
ot her pi gment” which can be used for the water-base coating
- conposi tion [6fhemhd] present invention include extenders such as
precipitated barlun1sulgate clay and talc; coloring pignents such as
titani um oxi de and carl® %d rust preventive pignents such as zinc
" phosphate. The salt of a V|h | pol ymer having a carboxyl group is
desirably a sadggg% % dLDL am no salt of a vinyl polyner
obt ai ned by poly g ai nononer conposition containing at
| east one a, 13- unsatﬁggteﬁgglcarboxylic acid selected fromthe group
consisting of acrylic&cid nEthacryl|8f@€k%sn%ER&9ﬂéﬁ%éﬁb§b mal ei c
id and itaconic acid. The salt of a’vinyl polyner ﬁaV|ng a” car boxyl
gfbup i% desfiGhatsl §] a copol ynmer of 20an a, 13- unsat ur at ed
nmonocar boxylic acid (agrylig acid, nethacrylic acid, crotonic acid,
etc.) and an a, 13-ungaturdted di carboxylic acid (maleic acid,
itaconic acid, and th Iik ) It is nore desirable that the anmount of
the a, 13- unsa%uc%gﬁ§ % L-acid is 120 parts by mass or |ess
based on 100 part s@’of the a, 13-unsat urat ed nonocar boxylic
acid. 25The salt of a nyksol ymer havi ng a carboxyl group desirably
has a nunber average | ecat ar MEIght of from500 to 50000. By
adjusting to within such a ran%g i s possible to achieve a

favorabl e t r@é‘t%ﬁto% Qe whern R ds l:{@ﬁjaiceor A H (OrE ) uvigesin Evm@a@eare

nol ecul ar we in ternms of

Througn . moetauh enaly gy S iR} T BiRnoh Bl R a8 e kB8 10 carbon
The salt of oy hn RRIYIEIoUBAMIRY 730 CafaRRRYAtodE, QTS ﬁﬁd’rogéh @fbeiﬁdeﬂ@ggroup,
by perform ng polynerization of the nononer in a sol vent such as

wat er Hhd or @&rﬂnentggﬁr\ﬂ@ mom 1 amd3 héus mamt%en of frhm ¥ esifttandg iy amiriteger of

pol ymer mnt od| conpound, an oun an_organic
am ne conmpoult #ﬁe S [P pLganic group 5{@ %%ﬁ% H& %tﬁgl??ﬁbonyl
(bonate wi éﬂ@;uf) li}ﬁe g@ééd tﬁ@re@etWe&Y'n iPeh YESer BARLAY & f@r boxyl group
be a treatnment by wet grind i ng, drying/ powderization, or the

like. In the treatnment, it is desirable to cause from 0. Qkntéer 3@Gompound
parts by mas based, o arts b “the cal ci um carbonate
solid contenFmﬁﬁﬁﬂ?ﬂgygﬁ%gﬁﬁ%n§g$Wﬁél056?? r 10havi ng a car boxyl

group i{® be @r bed. The average particle diameter of the cal ci um
carbonate is desirably from0.01 to 0.5 um If it is less than 0.01
.um a problemthat the cal cium carbonate easily floccul ates and the
storage stability of a coating will deteriorate may arise. If it
exceeds 0.5 um a problemthat good gloss of a coating filmcan not

be obtained may 15arise. The average particle dianeter as referred to
herein is the length of a side of a



cubic crystal determ ned fromthe specific surface area neasured by

t he gas absorption nethod (BET nethod), while assum ng cal ci um
carbonate particles to be cubic particles. A comrercially
avai |l abl e product may al so be used as the cal cium carbonate treated
with the salt of a vinyl polynmer having a carboxyl group. One exanple
of such 20a commercially avail able product is LUM NUS (manufact ured
by Maruo Cal cium Co., Ltd.). The wat er - base coating conposition
of the present invention contains the aqueous dispersion type

vi nyl - nndlfleq epoxy ester resin. The aqueous dispersion type

vi nyl - modi f i &g epoxy ester resin is a resin obtained by nmodifying an
epoxy ester r&sin 25with a conpound containing a vinyl group and is a
wat er - di spersi,bl e, anbient tenperature curing resin It has a
characteristi@:cﬁ bei ng excellent particularly in anticorrosion
property. Theﬁa§$eous di spersion type vinyl-nodified epoxy ester
resin is desi y oRe obtained by subjecting a condensate (c)
produced by ndensifg an epoxy resin (a) and a fatty acid (b) as
essenti al coqbonents and the vinyl nmononer conposition (d) containing
an acid group=contai ning nononer to graft polynerization. The aqueous
di spersion type vinyl-nodified epoxy ester resin obtained by the

nmet hod shown @abgye 5has a particularly excellent characteristic with
respect to arf Lg%rr03|on property. Regardi ng the proportions of
t he epoxy reann (a) and the fatty acid (b) used in the synthesis of
the condensatg, ()% it is desirable to use themso that the

equi val ent oﬁ#tQF epoxy groups in the epoxy resin nmay be in
excess of tha e carboxyl groups originating in a fatty acid.
10Specific exanpkes:of the epoxy resin (a) include various epoxy

resins such Eherl type epoxy resins, alicyclic epoxy resins,
phenol novolak type epoxy resins, polyethylene gl ycol - based epoxy
resins, and éﬁnﬂdlzed polybutadlene. As the bi sphenol type

epoxy resin, EPIZL ON 850, 1050, 3050, 4050, 7050 (epoxy resins
manuf act ur ed By i nippon Ink & Chemcals, Inc.), EPICOAT 828, 834,
151001, 1004,%1007, 1009 (epoxy resins manufactured by Shell,

Net her | ands) ,>DER 660, 6611, 662, 6647, 6671, 668,6691 (epoxy resins
manuf act ur ed t he Dow Chem cal Co., Ltd. USA) may be used, for
exanpl e. > As the alicyclic epoxy resin, UNOX 201, 289 (epoxy
resins nanufa@Lﬁged by Uni on Carbide Corporation, U S A) may be
used, for exagple. 20As the phenol novol ak type epoxy resin, EPICLON
N- 740, 775 Qgﬁ, hp n Ink & Chenmicals, Inc.) may be used, for

exanpl e. <ol yet hyl ene egcoI based epoxy resin, EPICOAT
812 (epoxy r |n nqgufactured by Shell, Netherlands), and EPCLI GHT
40E, 200E, 400E epmxy resins nanufactured by Kyoei sha Chem cal Co.,
Ltd.) may be 4sed, fore exanpl e. 25As the epoxidi zed pol ybut adi ene,
BF- 1000 (an eﬁoxy resin manufactured by Adeka Argus Industry Co.,
Ltd.) may be m§g§, for exanpl e.

OH
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The epoxy resin (a) may be used singly or as a mxture of two or nore
kinds thereof It is nore desirable to use a bisphenol type epoxy
resin because of its excellent corrosion resistance as a mjor

i ngredient. The fatty acid (b) is not particularly restricted
and exanpl es thereof include drying oil fatty acids such as tung oil
fatty acid, linseed oil fatty acid, dehydrated caster oil fatty acid,

castor oil fatty acid, tall oil fatty acid, cottonseed oil fatty
acid, soybean oil 5fatty acid, olive oil fatty acid, safflower oil
fatty acid apd rice._bra il fa acid, or nopdrying oil fatty acids
such as hydwgﬁrg’t‘i’alﬁeap c ufb“%’ighﬁé’@{’?/t Shyge E%EB a5 geperp W‘ﬂé&ﬁd
and pal moil fat Y. ackdy iiFehENEL ' nat:ed. f

aci ds such as ol ei%ﬁaci d,1 I|ﬁn{)}ﬁeia%é???%t%?F%QF%%?{Stg%i%g%é{gﬁég '?ggért{né
aci d, ri ci nfilrefcemad fidm tha dvasathasat@dng abimpodiddrdsesionbd asovect yl i ¢
acid, lauric acig”glnotl Ftearic acid purified fromthose oil fatty
acid. 10The f at t{* Beieflovape. nle presat &vapliqn s descsibed widetalk e of two or
nore kiknds there g . .originating i .
cpoxy Posin (=) nos s basibyi) ERTBASERIH: HeRP RN AR A BckiEe
Exanpl es of white-daspedibly esip w60 Ak conths 6 QRO Gt 6f G&iMif carbonate

carboxylic acids such as benzoic acid, p-tert-benzoic acid, )
i sooct anoi chayéigbeen sukiecerhs Lsnseifig treasespg| ohlstan dicornasitipn qftvalvain c

aci d, isoph ' i terepht hali.c_acid, tetrahydrophthal. c_.acid,
A e aci d (A ROy i B e S fifeesd RS CB0L P8
fumaric aci ebatiadi pifat 8 pbshible RDMRIKEN @ebatinglRIFRtheaitiboriokivamlsh il BeRBY Be
and pyronellitic acid. Anong these, use of a nonobasic acid conpound

(e) i 40pr ef etharepd. BFranEPBisoighissitiisrpaasible)tenimprioss the satieprivsivpesshd ( e)

i ncl ude con ional _.organi ¢. carboxylic acids such 20benzoi c aci d,

p-tert- benz%‘?%ﬁeét@g)? Sllgégg%?cg%coﬁpgmg%%sdtthe i 8135%%5%% teii’f geeygvents

cycl ohexanobguaeheb of problemSuliped deftibyatiohheaqRAPMcE S U BlerdBR, § B8ating

m xture (d) of the vi gé:m conmpounds cont ai ni ng an acid

gr oup- cont afnpRSitieGre Aeaingd svhelispliss el theprpdempmaimelt toprovilgarwaser-hase,

the pr esencgm]%mater adi cal %or'g%”efgi zz%t Lon initiator .under heati na .

condi tions, “I'n-an Ifggrraélé?ﬁfi ETTEN meﬂléjé’gggtéﬁp%mﬂﬁen&ﬁsfﬁ? tomagptgin

pol ymesi zat a@amh@amm@iﬂcé.hqn@._a@mg%erwa@é}ﬁb'aw@oa\ﬁhgx%mgem&ymh% present
y be

(vinyl -nodi fied epoxy ester resin). The reacti on na performe
under a gauljEepioadss e exgellentpropestyrintige deferibration in apped@Ockef] cor@fingfilth

come cases PoeseBlRERRAETiERb i N b ok R RGeS ot
than the above amge datedbh&RALA e@@(&s@woﬁm@ﬁe&aﬁl@@w& cotRfnLERu

nonvol atile matter in polynerization is desirably wthin the range

of) from 1 t earb@wbhin apresortian f frome2Aesit®%by yolwirtetin p soldcomerge Ghisfcaom
o T R e L R o
aromati C Vi piyd cHRB FuR Fornd 1l di¥lco ﬁf?gt%)fﬁfow a?&g ARG i?ﬁoe@{bﬁyﬂo improve
group having 4 or nore carbon atoms, and an acid group-cohtal ni ng

vi nyl conpotedntiReyessiah prgpertyeofratdating filrh heThe arhoure ofi fedsaldiiim c&rbonate to

desirable that the anpunt of the mxture (d) of the vinyl conpounds
cont ai ni ng %lﬂa%fipaf%%ﬁ prefeghlydiom AP &) S Agriyneiume and mose prefesgblydrem 3

nmore based QNscb9Q,RA bexﬁ?ﬁ r{j? d ol
condensate (c) co%t alrutr[fl%hg t he gségﬁ‘i‘ﬁ ?@é%ﬁ %ﬂﬁ%aﬁ%r%%ﬁgé P%h’é&gcﬁﬁgct(gﬁﬁn
and t B8 m xhetrbe dbehinaf suffidentiyny If ic 3rpomerttsn SO6LaivaIluge, @bata@l flm appearance,
gr oup- cont ai ni ng _
such a5 gloss, will be affected.
The calcium carbonate is precipitated calcium carbonate treated with a salt of a

vinyl polymer having a carboxyl group. The precipitated calcium carbonate thus
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nononer. In the present invention, if the anmount of the mxture (d)
of the vinyl conpounds containing an acid group-containing nononer is
15% or less, a product 15failing to have a desired bal ance between
corrosion resistance and hardness wi ||l be obtai ned. The

vinyl -nodi fi ed epoxy ester resin has an acid group derived fromthe
aci d group-containing nmononer, and this acid group is essential for
make it water-base in a step which will be perfornmed |ater. The
concentration of the acid group is desirably 20w-thin the range of
from15 to i b . f i.d valu he sol

content i n TR BT ol Bsb S4BT A8, B ol T Rl b B fPrpPlems soch
this range, ad detérforgamsh bpeatadc@ ¥tinevigandt 8 RRIoSp el th MedBsuntl lar@dhad

al so achi eve good adhesi veness to a substrate or pignent dispersSing
property. |#omng04pS8%pbiseilsme in psadigtcanienexcel | ent per f or nances caused

DY oL 2 o b3 TR e SR BR85S
desirapl e tfuphert &tﬁnﬁhﬁ@?@m@ﬂﬁﬂﬁ&%%_@ﬁ%@eﬁm@ﬁkﬂ@& cAtubN@rbonate. In such
vinyl -nodi fi ed epoxy ester resin be within the range of from1,000 to

100, 000. A Peasduic mubiaha cogtained inrb @ropavesagpeh it dloa v dumensitiphtf aviigrném/a
t he above range is excel nt in corrpsj resi stance, ter .

resi st ance, to@?é@@%‘ﬁ&”&&# | QB g?)%&g’é’& e QrCifnt g_adlus'_‘mg the
Next, coMpoynsis: W ishRinGB 2R e UsERioASd f;ahge,rﬂ AhUESH1L B m%ﬁtatirhﬁeglcﬁx be

conpounds containing an acid group-contai'ni ng nonomer are expl al ned.
Repr esent at ¢oating fibmphds tiefrefbteds acssthlgroodbpm aowbtngfilngwitio good appeachogl e
nono s havi ng car.boxyl . grou A), 5such as ocar boxyli c acids
havi nil an unsat uPSHECHRIANE Pﬂﬁsﬁf‘dﬁ “%’!C&.CaP%@Pﬁﬁ%g? fheveatsgebage coating

2- car boxyet &y ARIOH RS prededt RkRioRGhGdeVd F 2 Afrbdpi Ly !
adi pat e, m)nov% nyl sebaclgte, nonlgmngﬁ?]g‘fdei étxg%ﬁ(c)i%%fs g{;}g?ﬁgﬁg%%g?gﬁm
mal eat e, nonde; bipl afditaiy;, adleringrpizoieRts(soret by @aniymaydideandtdaytion; and rust

succi nate, nono[2-(nmeth)acryl oyl oxyet hyl] phthal at e,

monol 2- ( netﬂ’ff‘é?ﬁ?’?%&ﬂ“&?% SRy P Z‘H%R@W&‘%pht hal ate and sorbic aci d;
and unsat ur at ed I I i : i I.G i ic acid
and fumaric aci d?QgéMfQBe i1 Bglgﬂ’t%tg@é‘@e%gﬁ%’%}%%@hﬁ %lal%lirg%ly%hgﬁﬁ@fs
shownl@bovegmmbetufrodndsiaming safies aoinyirpolgner shtakyd B golyberitiggd vinyl
cycloal Il cyl (neth)acryl ates; al kyl-substituted cycl oal kyl o

(et h) acr y| RPN GoRDIRPHER ¢oHrBIZRAaapPne . 4 Wmised dighrbewylicpcisup

B); d ' ' 15AF t hese, ..t i . .
(81} oo, 2" ULt U s EETBONIER (et SRR ANETE ol el . i
i ngredi ent, acidaml ¥3donicneidh) acryl ate having an al kyl group having 4 or

more carbon atons, a_cycloal kyl group or an al kyl -substituted
cycl oal | cyl  gr ouphe eacPTmomRy! pelymer Bdsiing aparhpRy BIqupEs Aysitablylaatopolymer of)

o0 o B 9B B 16 ROPRLE ARG TEROTEE 50 2,
preferred. o) andBe8l f8msd 1TIOREEGiS g?ﬂ’g?&f%&"a%}d, TRREL 31 SHOWE tike),
e m xtur

bel ow can al s6 be used as t vi nyl ’ conpounds

cont ai ni ng Riis motedegirailpthadtheahibufgoNhe erBhins&aakdokyabdilic acid is 120
(meth)acrylates (D); vinyl esters of carboxylic acids (E); crotonic
aci d est er sPar)by mass or ipstibasdd ahBAE pertaiby thash efghend-wGpturatpd nwnocarboxylic
group-contaj hing vinyl nonomers (H); 25fluoroolefins (1); chlorinated
ol efi ns (J)?‘”‘%-m efins (K); alkyl vinyl ethers (L); cycloal kyl vinyl

et hergs (M ; Theddd il 1 bR | '
(meth)acrylic aci ?%é@g?gﬁggﬁﬁﬁg?ﬁg&gb’%%%o yckalgar%gg%@%%‘ﬁmge
conpounds cwnleailar wgight thifthmo %90 t@FeN0e. ( By, adiistiyg teetvhisin sacinp eangeSt is

containing a h‘r\é roxyL, gr oyp (g?; unsat ur at ed
possible to achieve a 1avoradle treatment on calcium carbonate, Here, the number

average molecular weight is a value obtained, in terms of polystyrene, through
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car boxylic acid am de conpounds contai ning a hydroxyl group (R
unsaturated fatty acids containing a hydroxyl group (S); unsaturated
“fatty acid esters containing a hydroxyl group (T); nononers (U)
obt ai ned by subjecting various hydroxyl group-containi ng nononers

i ke (0) through (T) to addition reaction with s-caprol actone
5adducts; secondary am no group-containing vinyl nononmers (V);
nononer s having an active nethylene group (W; vinyl nononers having
a hydrolytic silyl group (X); vinyl nonomers having a hydroxyl group

bl ocked with a triorgangsil noners containing a
silyl ester 5?’58&66’16(1%% 9?{ aﬁ’g ﬁﬁpﬁaﬁ%f‘ﬁ\%ﬁqﬁpﬁa herm acetal ester
group or a hem k?ﬁ@%alt%‘-ftaesﬂnﬂbgl‘jiﬁlef AMVin é’bd?ﬂéxy@@fb%ﬁ%ﬁﬁb@@%ﬁl‘e@'b?g an

epoxy 10group (BB); vinyl rononers congt ai ning an i socyanate group
(CCO); and vp@rﬁdrmnr@mhmmzham offha n{cebmgt @ at&e&vmhaichab hvjﬂlﬁitaedi)argamc

pol yet hyl ene c chai Sych. nono be used after
appr opri at e’ il i @E@ﬁﬁ?@ewgw BBISPEE "R o100 E ?9%12;0“@81

per f or gance,mhbnSRAshs H drh?to?garﬁ@%n‘a%ﬂl Gurddl gﬂ%@t ikknvention the
anount of the m xture (O§ Re vin ouhds containing acid

gr oup- cont ai ni ngThSmemmenr«f thsexdciig cdﬂmnatabsh‘gh the sgiast Svibyl pobsser baving a
nore based on 108 parts hy mass of the conbi ned anpunt. of the

condensat e XYY BIOHP MREY PerECAREINPY st igHndiag, drwﬁé/ppaidﬁs}za@@paoor(tbg like.
and, if necﬁlstﬁ@rfﬁéatn{ema it'1Q 'agé?ﬁﬁf[ecfo %&!{sg oD 8Y %j 16 %Lrt?&dmtagbebggeé N80
%_%) of the vinyl nmpdunds contal ni ng aci d group-contal ni g nMononers.

is raw r’rapﬁfsll@lmw’s(oﬁﬂfetdam az{rBOMé a:ﬂimwmaﬂ:nt @fﬁmﬁtdﬁ&a&ﬂybﬁo@fneﬁ he
bal ance of the corr03| on resi stance 20 and the hardness of a coati ng
filmi8 be bbing heaborvheione preseswrbadnvention, the amount of the

m xture ( d) of t j?ﬁe \%P&% ﬁ%ﬂ@@&ggxéte? 8%1? ol ﬂg] ?a%éjnagerlgldg%u%gg ifz!rﬁ b 1o

nononers | ess than in a coa

| acki ng a desimed H&|1§&Gﬁthﬁﬁb\m%0@;§ﬁ)6§hﬁﬂaﬂtﬂ§bﬁ&ﬁﬂﬁ%ﬂﬂﬂﬂtd@ﬁ@ness
The radi cal pol émsrlzatlon initiator used for the reaction of the

m xture (d) feqculpstad deasjorage sobilityoef wntng Wilh@t%mr@tegmjw%o nifdi ni ng
t ticul ar|l t I d.

Such T adi caPRRRIS b L AP ohic i ep S pRg! beative Hid Py torcBraied T

conmbi ngti onaQde. t Whe QerfBY ﬁart-m@ dﬁ%’fé?tas Fgfer?éaﬂorkﬁi%& @sl th@fé’nﬁﬂ%f'azsﬁfe' M

‘initiator used is preferably within the range of fromO-1 t
parts by maswibasgd deterid@ddeom ﬁlemﬁaeaﬁd: surfeee pea omeesed byxhag% abs:b)rpmﬁn

or der 15 cofttRGH (PRE EreBu e Aa g cobhes SHBGHES BHERE A B Paricles

p0| ynerization i Al ddn@iEialt d’t Mlﬁkﬁﬁgfddﬁ& hATRES 6 Wel 2k @a%c‘fl.t}ﬁ“c%bonate

ansfer agent nay be use | es of the chain transter agent
| ude al kyrleatted Mbtthmﬂitmf(ahm@é polyoet yzlvnga:eq)‘bmy,l grougod €ngleranpla pf awch

andt t dodec a aro tlc rcat uch
benzyﬁbrer caﬁt"% %‘E";l? @B}‘@% ‘“d@é)?%ﬂﬂ Celoym &)

_such as thl% ._|c aC|d their salts al kyl esters or polythiols. The

amount of the <chain transfer agent may depend on the amount of the

10r adi cal pol ymeThe atatedibasanddating osmpisstitbreofdhd piesene asihtiim ¢oingiey the ur e.

. I'n obtaining a polyner having a relatively | ow nol ecul ar weight, a
chain tr ansf‘@%eo%@ﬁ?efﬁa@/ ttp6 Viryenadiied SPambestar 18T r Hif BlugoyISIEIEIGN type

mass based gﬂlyltqlﬂgdﬁﬁgé QIEHXyOe tefbdsid R IXH Sptained by modifying an epoxy ester resin

25 with a compound containing a vinyl group and is a water-dispersible, ambient

temperature curing resin. It has a characteristic of being excellent particularly in
anticorrosion property.

The aqueous dispersion type vinyl-modified epoxy ester resin is desirably one

-9 .



In the polynerization of the mxture (d) of the vinyl conpounds
cont ai ning an acid group-containing nonomer, graft polynerization may
be performed with use of an 15organic solvent. Use of an organic

sol vent can reduce the viscosity of the reactant and therefore nakes
it possible to efficiently obtain a uniform product. The organic
solvent for use for this purpose is not particularly restricted and
any organi c solvent may be used if it is an organic sol vent
conventionally used. In view of dispersibility of the mxture in

: q : N . : ! .
e o gLl L e OIPATD SR 0 0o
sol ubi l'i ty 4 fattwatidr(b) as essentidln@mipRahts bAdtheiviyil mdBeinkt eshRRAKXY (85t er

resin may be nade water-base by neutralizing part or all of the acid
groups in tEt¥ERT AN GEi¢ Bropriontaining mepomare sub seljmenizationaddihagqueous

water. In s an di spersi on ,of. t i nyl.r ifie
epoxy est er&%gs?%n é% Vﬁ?‘%ﬁé@%éeﬁwﬁ%&ﬁéesgh%bzﬁ)lﬂgcp%f éfﬁ%b‘ﬁg}cvﬁ’ea%we
vi nyl -5rodi fiaed prR@areekedleheshahctaRtdfith 064588 tB¥nN@HdsRin Fbpgrpar t

or all of the acid groups in the resulting vinyl-nodified epoxy ester

resin with a baskegaedngpdemdoparidnueisbe bpaxygesin (adiasp dresfatig atiti€b) used in
neutralize ol r o i.n water. ... Wen di spersing in ter, the .
copol yner 35?51”%%1%qlfﬂf%(?eon_gﬁ%‘\?fée-(ﬁ%d’f‘?gﬁ%@[g%PH eddfheﬁlrﬁ%ethﬁtl tgg?ﬂ@’éeﬂt ratio
and/or a dismes g ShaRiih ¢ eépoﬁ‘ersgﬁn&!;sﬁéiinteQQé%E Refiat ABthE rfﬂ%’bO}g{I_grou s
enul sifier, various types of emulsifiers, such as 1onic enulsifivers,
e.g. ani oniwigeatingiif & &ty agidd cationic enul sifiers, and nonionic
enul sjfiers may be ed. 5The.anionic emylsifiers are not :

parti Wiar y 1 e<IRCRE RIS S BhSPRS B DORTR TS SPRYI TeHBTRSh 8y
sul fonate es; I e
salts, st yrscﬁeiér%h%ﬁéﬁl onéaptoz&g%ﬁs’s%c\}/@%yl S ﬁsg%ébﬁ{ség?lﬁ{s(%%%?qﬁ}g%pp %y %SHJS’
deri vat i vespolyethylene glycolFhased apoxgniesing rant spéiidival polgbutadienmarti cul arly

restricted and exanpl.es. t hereof include | trimet hyl anmoni um
chloride, di decy‘?ﬁf RY¢ FPARY Eﬁ%ﬁ#’ﬁgﬂéﬂ&w» 1050, 3050, 4050, 7050

L0 auryl di by ReAg HhATIODIBy GHRbLAPTL & ChemiEhR, BN BPICOAT 828, 834,

enul sifiers are not particu y restricted and exanpl’és t

i ncl utie pol oy Ed04y (16075 18D% Vérplre nedinsetdrefasiurpdby Shatle Neyteelnadsy| IHER

et hers, pol yox hyl.ene_hj gher f y acid esters, ethylene .
oxi de- prop @n@&yg@e&ﬁhéﬁ% 5]&%@&%? BROXY GesinspauTaRITed Y theddow fihewical
may be usedcsi DR YT hy 0 HR ' two or 15nore thereof

The anmount o?’t e em}l SEIBrfI er {ij’sr%%lb)?@l@%si rably within a range up to
10 parts by massAbteeadicyic :ptkypa@sihsUBYXRGE 28D (éftaytredisd mamsicursdby d

content, and .nore desjirably within the range of fromO0.1 to 5 parts
by nass. IPSF@“&?@EEF&%%P@O{W&% VPhe Avdnet by fop8rampie-conposi ti on of

the pggsent invega mg)h%%%mﬁﬁ qﬁ)%%aw%s%pﬁyﬁéﬁﬁp\g@ggje ’f’fr?e‘;(g)la}r}i%pém Ink

silicone-nodified epoxy resin. Inclusion
epoxy resi n&iGhepii@l® lnoS)dnat soudsdcfounsearhfle adhesi veness of a coating
filmis inproved nore. The silicone-nodified epoxg resin preferably

is a conpound repé B¥driisthylane gbsel-based 6peyl rasip.15P B8 12 (enswrp s

At geraikiRiel ) 308}, N &g FOLRRHE AR b0l PHR (RO BN
cheni cal stmuifataled BOIBLYisELCRGhRE 6. 0OMd NBaydbOtRd CRRSkahpieg of

nonreacti ve hydrocar bonﬁg_roups, a hydroxyl group, acid groups, an
am no2@roup, an Anthsreporidized pplybutadigan Byt @h(an apbryl g@mMauiicturehby

am de bond, cyclic.ether gr an al kyl.ene oxjde unit, an al koxy
silyl gr oup*fﬁ%_%lgflf ugﬁr%Fgag’g(gp maﬁgeéﬁ%ﬁoraqﬁcamgie.
tetranmet hyl- 4- pipes & r&iPW may be used singly or as a mixture of two or more kinds

thereof. It is more desirable to use a bisphenol type epoxy resin because of its excellent

- 10 -
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The silicone-nodified epoxy resin can be prepared, for exanple, by
the steps of subjecting a diam ne conpound having one unit sel ected
fromthe group consisting of a 5polyal kyl ene oxide unit and a

pol yor ganosi | oxane unit and having a prinmary am no group at each of
both termnals to a Mchael addition reaction to an acrylic conpound
represented by the follow ng general fornula (3), thereby obtaining a
product; and further reacting the product with a di epoxy conpound
having a unit other than the unit which the diam ne conpound has and

havi ng an e&%%ycglrlgg%%ﬁ%ra%%qg ng?’{{ﬂg%ﬁn{ erm nals: 10CH2=CR4A ... (3)

wherein R4 1S ro group, and A is an organi c group

bonding to its athefmyngdCRisWot bar&cﬂ@fl}bﬁb@t\x‘ictddréﬂﬁ@xérﬂ;ﬁ &f theeeinclude
t her ebet ween. In this preparation nmethod, it is desirable to

use the acr§Ving Qildiip arids sushan tupgmilfettpacid,nseer. @l faty 2cid, debyduatedicasser

as nmuch as i_am ne. co n d.t e 5d|e o ound in
an anount o lpfaﬁgr%c 5T ﬁ-‘i’l 336?8@#@ Cﬁgpl% gyﬁ%diﬂy ean oil
The si ki conpuyaeidf bBd QP@KY a&@sdaﬁlcﬁ?@é? N FatBPIR APl st BY rAfySicRE §PS

of subjecting a di am ne conpound having orie unit selected from the

group consi sridrgngpil ﬁatﬁycﬂcyfalmw asrhydmgedaed nddonanail fatty acid, coconut ol fatty
pol yor ganosi | e . uni.t hav] a am no 20 ea of
Dot h 1 or i nEH S AR R R ek wish PR BHCRG VA HOPY e AU
( fjf)r esent edolBy aﬂﬂ”ﬁﬁcﬁélcfoﬁrlmgle?ﬁlc( e?tﬂd eleB@t'éﬁj?é’ add Qiéir@iéw% a, he git’tﬁ?a’ted fatty

ther reacting the product with a di epoxy cdnpound ing a unit
ot her than adids sudh &s adtylhacid)daudicawidread steapoacid phaﬁecbfndmhhmsertgi famy acid.
epoxy erm nal s, thereb]%/t obt ai ni ng

rou ach. of
T e noBR 1 sy ot Shiliengs sty a@soréleors&qﬁls 5 5Atnal s:
and reacting a 2
termnals 019 theﬁéggﬁ&gl??])gé %lml eugeﬂggm% eghée%% res 25%“3% CQ‘IBPICHQ’GIH1
al so possi baleamegmpeuomanm@ sirhpavmde- nodi fi ed epoxy resin by the
steps of subject a} d%ifa ne co ound .re resented ti the foll ow ng
general formula %ﬁ%‘?ﬁs t Pa%fﬂ'?ﬁ“i“ coapRunddrclids ofganie FyPPRYLC
conpound 1 egresepk ﬁgbé}&oﬁ%@ﬁf sltﬁ& %@ﬁ%&@a&@)lsootc&%)%qxldof%@éc@h&g afld,

product; and further reacting the product i epbxy conpoun
repr edént edcwyo}tm'aﬁcoddlcb\phﬂghgmlé,nsdphﬂmhaubxd, t(eﬁaphth[m}lmﬂ t&}aﬂ?ﬂrobhﬁlalitt

Al ky | r oUpAHay G 2614 (3 PEodkist GEFT RS ahy o B eV %@‘é%ic?%i@o
ntoger of Thaeeat SHENiE ANt e b0 o R A 2yt e

these, use of a monobasu: aCId compound (e) is preferred. Examples of such a

{:) monobasic acid compound (e) include conventional organic carboxylic acids such as
20 benzoic acid, p-tert-benzoic acid, isooctanoic acid, isodecanoic acid and cyclohexanoic
acid.

Subsequently, the epoxy ester and the mixture (d) of the vinyl compounds
containing an acid group-containing monomer are subjected to polymerization reaction
in the presence of a radical polymerization initiator under heating conditions, in an

25 organic solvent if necessary, to obtain a graft polymerization product of the epoxyester
and the vinyl compound (vinyl-modified epoxy ester resin). The reaction may be
performed under a gauge pressure within the range of from 1 to 100 kg/cm®, and at a

reaction temperature within the range of from 50 to 150°C. In some cases,

- 11 -



\ 1000 wherein R3is -(CH2)e- or -CH2CH(CH3)-, and b is an integer of
from2 to 230. The nethod for the preparation of the
silicone-nodified epoxy resin includes the steps of subjecting a

di am ne conpound represented by the followi ng general forrmula (6) to
a Mchael addition reaction to an acrylic conmpound represented by
general 15fornula (3), thereby obtaining a product; and further
reacting the product with a di epoxy conpound represented by the

foll owi ng general forrmula (7): H2N 031160(538) bC3H6- NH2 . .. (]ES)f ,
wherein R3 |§. - ). e- oF - CH2CH -,.an IS an_j.nteger o rom
to 250, [ CTNTTEE e e pe b B e e R bt 05
No/ I 91 9 1@3bahkiure #wdr than)the Whee! ThEAmBRE dF087 8208 SR indfherization
group havi ng to 8 carbon atons, an aryl group having 6 to 10 carbon
atons or anis desatakly wighinthe thege ofdrom i ¢o 90%ebuassagmsimeoreatesirably within the
integer of fromJl.to é%S Jhe silicone-nodified epoxy resin can be

obt ai ned al @%%9#%%4 @380t B&¥j ect i ng 5a di ami ne compound
represented by t RSehali 4 - C ”
adgi ti %n r eac%/i o?get %p{g'\r{lrgécr yl ?%blgglqn%}%gnése%}n gésirggﬁgg%gcgg%{% %@%%ng
gener al f ormuhangr3) desirhlly @byixoint edmainige an preamutetvingd uotmpeundr eaaltiing

the product, with a diepoxy c ound represented by the above general
for mul a (5)(11%5’1111)@?‘?1,&%3}“@@% TP VAL & 9Ty S2ihen et aehakicid swuR-
havi ng epox : : i t ] e r i .
aninegcogpd%%%ﬁﬁggﬁﬁ@ﬂg%%§§'grgﬁé Eg%gggtﬁn€ﬁgﬁFggﬁﬁtgﬁgﬁb%gﬁﬁéﬁﬂﬁg&ﬁt

resul ting stht amonstofabé mizxedre€@pafthe eiycompounds ddieainag an abiageougoat i ng
conposjtion of the present .invention can be used, if necessary, after
i ncor i r at | GRIEGHNFRNPMERS 13 pRitaBY @2soer Manehesed eippiq eatsibyriass pthe

exanpl e, vard.qhs *égf’%e %81@&’3%%% g:g%lom%ﬂﬁjhé t'th% I%ﬁ?ggrur%pm%g) B fatty acid

ired
driers, antioxi dant S, am ng nt's an ners.
(b) and the mixture (d) of the vinyl compounds containing an acid group-containing

monomer. In the present invention, if the amount of the mixture (d) of the vinyl
compounds containing an acid group-containing monomer is 15% or less, a product

15 failing to have a desired balance between corrosion resistance and hardness will be
obtained.

The vinyl-modified epoxy ester resin has an acid group derived from the acid
group-containing monomer, and this acid group is essential for make it water-base in a
step which will be performed later. The concentration of the acid group is desirably

20 within the range of from 15 to 50 gmKOH/g in terms of the acid value of the solid
content in the vinyl-modified epoxy ester resin. When it is within this range, it is
possible to achieve dispersion in water well and also achieve good adhesiveness to a
substrate or pigment dispersing property. It is also possible to obtain excellent
performances caused by water of a resulting coating film, namely, corrosion resistance,
25 water resistance, alkali resistance, and the like.

It ig desirable that the number average molecular weight of the vinyl-modified

epoxy ester resin be within the range of from 1,000 to 100,000. A product having a

number average molecular weight within the above range is excellent in corrosion

-12 -
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The wat er - base coating conposition of the present invention may al so
‘be used together with various water-base resins. Such resins are
desirably resins having active hydrogen-containing groups. The form
kind and the like thereof are not restricted. The method for the
production of the water-base coating conposition is not
20particularly restricted and it can be prepared, for exanple, by

di spersing the aforenentioned cal cium carbonate filler and other
pignents with a resin or additive for pignment dispersion or, in sone
cases, the water-based vinyl-nmodified epo ster .resi.n, thereby
prepari ng a“ﬁ$§Wﬂ% aﬂ?mﬁxﬁ?dﬁ%n??FﬁﬁHEFﬁéﬁﬁﬁﬁﬁﬁﬂﬁ’ He " er - based

vinyl-nodi fied egaxy c@xﬁ%&fndﬁ Ghich cal{ BE h?&#ﬁza[sftgéjv\g%&%rés(\c;/i\);{;ﬁ]dthﬁlﬁxﬁlﬁ{]cgo%pounds

sol vent for adjusting the 25viscosity,

The wat er - bessaiting tin ngid googpesirtdining afonbher preesplained nVRajrc@ntatian extanples
coat ed by aifl ess, coating qr, a conventional nmethod using a brush, a
trownel , a r8liheacdEreynscqntaping monomer Biclude HONAGErsAer g $<Sarwayl sigin &),

pref ereed. i | W i i j& 1S i e
Phat “aodry osianifekDfnht bl B ER BB TholE: volb g™ Gk he
dry filmthadlrissabexetntiscrds@, grofoniPicdd vaitacelid &tid, eshReiny! Qlisaggi Ng
property or the like will arise, It is desirable that the water-base
coat i ng conPwspYipyselicaiehmoperaeibtitacaaptmensrsihy] matadte sronemgthyhfynsrete,

netal materj - 100 d strates i\nc- based st.rates
At e o oS- BHER BRI R IR SRR boRh B B R R RO ALE,
coating | ar gens-GedhieaslovRagetRfl] hb@hphoyRhileRiahe BeBi AR ABRLAhRhtSd

Furthernore, it can be used suitably for ship cabin coating, in which

det er #8r at i Bgadpxyicosisls e itagoninaridameleicacidund dimgrinegid -becone a

serious problemsgi oat.kng in a hernetically, sealed spa i S 0

needed. The presSiteriieRts afbuareeielibdoatBus o Ret af e R iasion vPes
coat ed st eebf mba&herd MdyaGodecR&d: ichdoilich e, imyi-REbIALIE cRRRRy
coating conposition rre?llti gngd abg\?e.o glgg:?'%@a'quE I"NVENTI ON %Bﬁe y

wat er - base tBghlastyldenpehlacontes having gorabisg ar atafiayberolp (B);sind arcamabic eriny!
dryi ng wat eE(-nJga u%dc?(?l)ti ng conposition having excellent properties
such as gl 0¥, PToat | g 15fil m appearance, anticorrosion property and

NDi st uge resi st anefngBRGAUSR RéfeRBIcNE u8X G2 bbBBihatidh Wile DA P RUHIHG@hn
properties, coating conpositions for coating ships, bridges and the

| i ke, whi chessantial geadiant.faniaiol {meth)aseylata havinpasdkyleroupbaviagie or more

wat er - base. BEST. MODES F RRY! NG THE |. NTI The present
vent ton i S RRLEMTBGHe SO B DRl Sl PelBlEgetp g Hore
20Exanpl es phgerSllyRaRRYI (iRt tetSw 'x%%an FRpeialingd drSmatelcatbbilatdRts
t-her et o. Pargt andﬁoﬁ/o ?%yt%g lfgg‘lﬁﬁlng ngé;r1 escrliagg{ o\lr? ar egal Ir on n%ss

babki s unl esgmonhthevigemersffddhowPrbprer atfiughemfore aae pfgooompsgAd,i (B pnd
Pr epagati on, Qf. aq%;eouds di spersion of vinyl-nodified epoxy ester resin
Into &Yf our (eRREG sk equipped with a stirrer, a thernoneter, a

_ tenperature 25coBEidds tﬁ@ﬂioﬁ@mléi@ggté?g labERIBIBNbAESQAMGH bR wt 44850 used

parts of dehydrated caster oi
as the mixture (d) of vinyl compounds containing an acid group-containing monomer: ®-

alkoxyalkyl (meth)acrylates (D); vinyl esters of carboxylic acids (E); crotonic acid esters
(F); unsaturated dibasic acid diesters (G); cyano group-containing vinyl monomers (H);

25 fluoroolefins (I); chlorinated olefins (J); ai-olefins (K); alkyl vinyl ethers (L); cycloalkyl
vinyl ethers (M); tertiary amide group-containing vinyl monomers (N}; (meth)acrylic
acid esters containing a hydroxyl group (O); allyl compounds containing a hydroxyl
group (P); vinyl ether compounds containing a hydroxyl group (Q); unsaturated
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acid, 500 parts of EPI COAT 1001 (epoxy equival ent weight: 475 g/nol)
and 60.2 parts of p-tert-butyl benzoic acid were charged. Regarding
the raw material proportions, the epoxy groups derived from an epoxy
resin are in excess of the carboxyl groups of the fatty acid, and

t he excess epoxy groups are equival ent of the carboxyl groups
originating in the p-tert-butyl benzoic acid. Further, 0.02 part
of triethylamne is charged into the reaction vessel and was heat ed
to 180C under stirring. Wien the internal tenperature reaches near

180C, 5deh ' t LS | sed to 2
wher eby. estarior YRR hing BARAL cbRARREY Hefobl el B ATRE bR AR o
i s noni t or edids thetaindact hydtomagraerEpARAuhed Bidid 3stBRUWbAtaliitgid the

acid value of the solid content in the content becane 1 or | ess.

Subsequent Ihydrotlegronp EFhsionpawsdlArbtaineddy subicstosetionphnBog] gang-
then 253.4 parts of butylcellosol ve added to obtain a 75%

sol uti on ofd oyghds Fife (Fhibreiend e imues oacih GstBrReons he
epoxy § esi Ndducts: , he. .i.af SReY, 3 .

mai nt ai ned at ucf%ggc@é%%?gpogy@gfﬁﬁp%{ﬁglé styrrgiﬁ’%fg@@ergahra?lggg
2- et hyl hexyctivembihgleys gtoap (0); payltsomineachaiigca Brdrolyao dilyB8raua (X3, Wiyl a
nonoest er conpound derived from pol‘%{gt hq}{l ene glycol having a .

mol ecul ar VBPUPRE IR g AR PRA 8FQHP; tocked aviths: thigFgagogly! grpp (Blitway!

per oxy- 2- et : f.dk- -hutyl .pero I
wer e added %A%@%g%t P%%@g}g%?g%&éizg Vhrg{ljlﬁ%ﬁ%gﬁféoé{a}@gg& ?éc{)%%v]\egasl
perforned astet patipteeapermditaialesteoprobf (Al dnyl witeioaleys édigaifiag by epsdyd
ester, of the ep&@/ resin was subjected to vinylation reaction. Here,
the atfbunt 25pur BB Vinyl merpmpet Aentgawy andsogitnate Za9p KESHAENS HinYODOoRIPers

b f ' f ' dth
O s 0% Ho0ie S ARLP AR R a0l OGN GATRRNRIBEA" 1N o
resul ting vinyl -Swhlinfoneshesauybesded hfteegipfophase fl1atiss dvsendRkwbbRR

contai ning 80% of non-vol atile matter. The acid value of the solid
content i n depEeddialieqasing Wk psdorARCH it should be nqtied that Hythg pegsent invention

triethylam . vessel and.m xed,well. Under
stirring, f@%ﬁ g 8?’ gﬂ%ﬂ@é‘%hg@g%ﬁ% éﬁ%mo/én 016111(113 et n?ainflﬁ 861%?%&%0?@?”1%
W t h Eddi t imsno2ized udetiés deaiially ¢hpagebyakes or héte Hasd NI ooRStshangedr ihe
a viscous cloudy solution, Further addition of ion exchange water

provi ded a SRRPHIEd @amgrat ofithe verdeaspte Gl sorfrisingrthe epoxyfresinéa)r te ftty asid (b)

i nvl - rodi £ N : . .
sol 1 d cont An L EASRkE ok Sahg AT ARG AN RS pRe R BT AP iy
si |'i cone- mudidpbesiseparainifiesdid group-contaMify Rohbdéds, i‘ﬁisir?\g@r{a&&iaby mass

of BY16-853C (nmanufactured by Dow Corning Toray Co., .) as a
di anmi ne corppeRATHORSHde SetepRines ingpnsideration okt dalanewerighe henropéeh resistance

foll d by ting to 70C und | owi ng. dry hnitrogen. .Subsequently,
20. 5 B t o ) R ol TRAPE B o 5F ORaet-a B P BELH VLR gt Srachy
as an acr y|df¢heﬁlﬁi§ﬂﬁlelg% e Ry ouRYs PRSnifE adld %%lﬂﬁ&iméeﬁﬁgn%eﬂeﬁd
si mul t aneousl y over m nut es. After conplétion of the

dr oppi ng, ti¢sathandidmartatbymeasoesll resitlhired eeading Gitm lackngra destled bedancg betveen
parts by mas manuf act ured by Nagase Chenical s

s of DENACOL E%(E82]OS§
Ltd.) as a “QI8PBRJ-SEERSBARYYARCS0 parts by mass of xyl ene were
dropped 10si nul traRegusd: YoR¥& i
was obtained a sili cone}br?odi fnizgt(cill)0 epo%&?%%q %rﬁﬁlﬁﬁ%{@ﬁf&fgfﬁ%m&%y%@
and @b i n dhgengrampbondsudcatdidig acié geaphcontaiihg wionbalemyis nwiiiulergac h

ainU is from4.%.o.8, bin sz is from1l to 3, R4 is hydrogen, Ais
restricted, it' it is one generally used. ~Such radical polymerization initiator may be used

singly or in combination of two or more.

The amount of the radical polymerization initiator used is preferably within the
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[Chem 8] 15COCH2CH2CH2CH2OH and n is 3. [Chem 9] CH8 0113 i U:O0
C3H6(Si O)aSi C3H60 CH3 0113 U2: C31180( CH2C1120bC3H6 Exanple 1 20To
60.0 parts of the above-nenti oned aqueous di spersion, 40.0 parts of
LUMINUS (manuf actured by Maruo Cal cium Co., Ltd.), which is a
comerci ally avail abl e cal ci um carbonate filler, 2.0 parts of
titaniumoxide as a pignment, 0.5 part of BYK-028 (manufactured by BYK
Japan KIC) as a defoam ng agent, 0.2 part of DI CNATE 3111

(manuf actured by Daini ppon Ink & Chemicals, Inc.) as a drier, and 0.3

5part of SN_thi ckener 6 . (manuf act ur ed Sannopuko, Inc.) as a .

t hi ckener mé%ea?ggf@a} O'? g‘P Ilé\Ré"dtS Wmﬁ?waﬁ?j})‘g\rhboa%?@%&l%ﬂlﬁ%e WPRQMeLs f@prgre
grind mll i - a i es 2-5,
Conpar at i veh%xcglrﬁgél ggﬂlq@p%%@?ggggé %ég(g? fo(r? cg%%]g%]ﬁogﬁ@ 3r e
prepared in the $apetemtnoentrohtheimoléOfcamigte, the agxoepsf thoradtdabngi ng

t he recipe gi ven .in Table 1. In Exar%l e 4, 0.2 part, of the
above- ment | BREACEZIMIREalEdhe Fegtiepmperaayr Anda shain treneer apgaiomay be nged.

" aqueousg dis j | &1 ' fac

o Bl o B 2R i RGRERNR Sobul MR TR B,
(manuf act ur ediodycyiaettaptenbed wo-dolecyletbaptan GabsbticireaabenatiehBs Whi ch
is a product without treatnent, does not satisfy the 15requirenents

of the cal cPevERsTBaI# edgfoderidbesrgeriapiany et thissarbewdiciaids swehoss
@tl ng il Qifcaz{c?cmﬁeir(&ktgsa 18%?% %re%EP%ﬂim%; coating filnms of the

er-base coating conposition anple 1 to 5 and

Conpar ati ve ExanpiTas athoh of thechatheakesl ab@ft nalyHefbiSsh thEAGRBuR oftthe
wat er - base coating conpositions was applied with an applicator and

dri ed1Pn t werdigbpoliperizaigmanijjatopusedoad tBoeaetisingenperatwen dintoptafimng 4
day 200 20 B0 ST P R A Sy B R B2
PECor 22 BB O om0 s 06 SR pacaont 9
In the polymerization of the mixture (d) of the vinyl compounds containing an
acid group-containing monomer, graft polymerization may be performed with use of an
15 organic solvent. Use of an organic solvent can reduce the viscosity of the reactant and
therefore makes it possible to efficiently obtain a uniform product. The organic solvent
for use for this purpose is not particularly restricted and any organic solvent may be
used if it is an organic solvent conventionally used. In view of dispersibility of the
O mixture in water and desolventizability after dispersing of the mixture in water, it is
20 desirable to use a hydrophilic solvent having solubility in water.

The resulting vinyl-modified epoxy ester resin may be made water-base by
neutralizing part or all of the acid groups in the resin with a neutralizer, and
subsequently adding water. In such a way, an aqueous dispersion of the vinyl-modified
epoxy ester resin can be prepared.

25 The aqueous dispersion type vinyl-modified epoxy ester resin can be formed by
neutralizing part or all of the acid groups in the resulting vinyl-modified epoxy ester
resin with a basic compound, and dissolving or dispersing the neutralized polymer in

wafer.
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251 n order to evaluate the coating fil mappearance of the water-base
coating conpositions obtained in Exanple 1 to 5 and Conparative
Exanples 1 to 3, sagging property was exam ned. Using a sag tester,
the water-base coating conposition was applied onto a panel nade of a
gl ass sheet and the speci nen was i nmmedi ately caused to stand
vertically. Wether sagging of a coating occurs or not dependi ng on
the thickness of the sanple | ayer was exam ned. The sag tester had
si x gaps, nanely, 20, 25, 30, 35, 40 and 45m | . Eval uation of

anti corrosion pr

ter sitions
obtained in Exarrp En ?xPerggg g’n‘ﬁﬁgo 598‘? Y& %%5%‘?@3&?}?% %P&e&
appl i ed on mgaheddereanifidandBta tRpastoRetAIREShYERSsRd ﬁe%amA@%ﬁe
An oil -base rust preventive coati ng CR MARINE VH TE PRI
( manuf act ureseplgfernvapon tyres of envelsifirs, Sohtas myse Goulsifittsde. }. V\asompr ay

coated to a 7l gcrrxl msteel | at e &lghot bl ast . st eel gl ate) and
then dried BYHIOES AOT Caogigranuist flers, ang panIofic er%fnaYh Sidder coat i ng

was 40% pin and TM&M&&H@%&I@‘CM&M PcR: trbﬂﬂcﬂé‘@ﬁn@gﬁmﬁles t?erlg__@i S

test plate was exposed to a neutral salt s ay test

K5600- 7- 1 fiotludodkylthensene) Silfoeate saaltB mm;ife’d:s quillycpeeraylend alkgphdnel sulfate
coating fi I%E on th neI nd .r g the hase surface was forned
with a retr Téﬁ’ir%“ %ﬁtﬁs 504 rSB %téﬁ%lFSE Py el disa¥itives.cel | ophane

t ape was stuck tﬂ‘?‘é&ﬁ@m@@& s g‘s%}g?gfgﬁﬂmm&j{%ﬁ%ﬁ%&%@w&%ﬁ%C?i%lfe ngn

the coating filns was evaluate eria

or al nost aodpdae]heﬂyittrmmtmmﬂrrmmm&h ichipritlg di¢eodimhetbdamanoghmsloride and
del anj hat i g gnl zed; A, delanm nation in a 20small portion was
recoghy zed; a‘kry HB‘Ft YRepelaperenser ehlPEee-i n nost of the peel ed area."

Conpar ative Exampleofhnf: efhuGikierd ale notlfbaﬂ}culaﬂy restricted and examples thereof
include polyoxyethylene alkylphenol ethers, polyoxyethylene alkyl ethers,

®

polyoxyethylene higher fatty acid esters, ethylene oxide-propylene oxide block
copolymers, or their derivatives. These may be used singly or in combination of two or
15 more thereof.

The amount of the emulsifier used is desirably within a range up to 10 parts by
mass based on 100 parts by mass of the total resin solid content, and more desirably
within the range of from 0.1 to 5 parts by mass.

It is desirable that the water-base coating composition of the present invention fD

20 further contains the above-mentioned silicone-modified epoxy resin. Inclusion of the
silicone-modified epoxy resin is preferred also because the adhesiveness of a coating film
is improved more. The silicone-modified epoxy resin preferably is a compound
represented by general formula (1) and/or a compound represented by the general
formula (2).

25 The organic group contained in A in general formulas (1) and (2) has, for
example, at least one chemical structural moiety selected from the group consisting of
nonreactive hydrocarbon groups, a hydroxyl group, acid groups, an amino group, an

ammonium group, a cyano group, a halogen atom, an amide bond, a cyclic ether group,

-16 -



o2

c5

10

15

20

25

r,

tn 6 e,16C G':" enl 09011 E917 1F7 1QZ oil o «c) 6

an alkylene oxide unit, an alkoxy silyl group, an ultraviolet-absorbing group and a
tetramethyl-4-piperidyl group.

The silicone-modified epoxy resin can be prepared, for example, by the steps of
subjecting a diamine compound having one unit selected from the group consisting of a
polyalkylene oxide unit and a polyorganosiloxane unit and having a primary amino
group at each of both terminals to a Michael addition reaction to an acrylic compound
represented by the following general formula (3), thereby obtaining a product; and
further reacting the product with a diepoxy compound having a unit other than the unit
which the diamine compound has and having an epoxy group at each of both terminals:
CH,=CR’A ... (3)
wherein R* is hydrogen or a methyl group, and A is an organic group bonding to its
adjoining CR* with a carbonyl group interposed therebetween.

In this preparation method, it is desirable to use the acrylic compound in an
amount of from 1.8 to 2.2 molar times as much as the diamine compound and to use the
diepoxy compound in an amount of from X-+0.8 to X+1.2 moles for X moles of the
product.

The silicone-modified epoxy resin can be obtained also by the steps of subjecting
a diamine compound having one unit selected from the group consisting of a
polyalkylene oxide unit and a polyorganosiloxane unit and having a primary amino
group at each of both terminals to 2 Michael addition reaction to an acrylic compound
represented by general formula (3), thereby providing a product; further reacting the
product with a diepoxy compound having a unit other than the unit which the diamine
compound has and having an epoxy group at each of both terminals, thereby obtaining a
silicone-modified epoxy resin having epoxy groups at both terminals; and reacting a
secondary amine compound to the epoxy groups at both terminals of the resulting
silicone-modified epoxy resin.

It is also possible to obtain the silicone-modified epoxy resin by the steps of

subjecting a diamine compound represented by the following general formula (4) to a
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Michael addition reaction to an acrylic compound represented by general formula (3),
thereby obtaining a product; and further reacting the product with a diepoxy compound
represented by the following general formula (5):

[Chem. 5]

Rt R!
HgN““CgHG(SiO)aSiCQ)HgmNHQ (4)
R* R?
wherein R' and R are each an alkyl group having 1 to 8 carbon atoms, an aryl group

having 6 to 10 carbon atoms or an aralkyl group having 7 to 9 carbon atoms, a is an

integer of from 1 to 135.

[Chem. 6]

CHo—CHCH,ORPON CH.CH—CH 5
\2/0 20RO, 2\0/2 (5)
0

wherein R’ is ~(CHy)e- or -CH,CH(CHs)-, and b is an integer of from 2 to 230.

The method for the preparation of the silicone-modified epoxy resin includes the
steps of subjecting a diamine compound represented by the following general formula
(6) to a Michael addition reaction to an acrylic compound represented by general
formula (3), thereby obtaining a product; and further reacting the product with a
diepoxy compound represented by the following general formula (7):
H,N-C:HsO(R*Q),C5Hs-NH; ... (6)
wherein R® is -(CHy).- or -CHoCH(CHs)-, and b is an integer of from 2 to 230.

[Chem. 7]

rR! ®!
|
01-352701{CHgocgﬂﬁ(SiO)aSicgﬂeoCﬁgcg—/cﬂg (7)
O Rz Rg O
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wherein R' and R? are each an alkyl group having 1 to 8 carbon atoms, an aryl group
having 6 to 10 carbon atoms or an aralkyl group having 7 to 9 carbon atoms, and a is an
integer of from 1 to 135,

The silicone-modified epoxy resin can be obtained also by the steps of subjecting
a diamine compound represented by the above general formula (4) or (6) to a Michael
addition reaction to an acrylic compound represented by the above general formula (3),
thereby obtaining a product; further reacting the product with a diepoxy compound
represented by the above general formula (5) or (7), thereby obtaining a silicone-
modified epoxy resin having epoxy groups on its both terminals; and reacting a
secondary amine compound to the epoxy groups at both the terminals of the resulting
silicone-modified epoxy resin,

The water-base coating composition of the present invention can be used, if
necessary, after incorporation of additives suitable for various applications, for example,
various known and conventional additives such as metal driers, antioxidants, defoaming
agents and thickeners,

The water-base coating composition of the present invention may also be used
together with various water-base resins,  Such resins are desirably resins having active
hydrogen-containing groups. The form, kind and the like thereof are not restricted.

The method for the production of the water-base coating composition is not
particularly restricted and it can be prepared, for example, by dispersing the
aforementioned calcium carbonate filler and other pigments with a resin or additive for
pigment dispersion or, in some cases, the water-based vinyl-modified epoxy ester resin,
thereby preparing a mill base of a pigment, and then adding the water-based vinyl-
modified epoxy ester resin, various additives and water or solvent for adjusting the
viscosity, followed by well mixing.

The water-base coating composition of the present invention can be coated by
airless coating or a conventional method using a brush, a trowel, a roller or the like.

For thick coating, airless coating is preferred. Regarding the film thickness in coating,
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it is desirable that a dry coating film has a thickness of from 50 to 200 pm. Ifthe dry
film thickness exceeds 250 um, problems with respect to sagging property or the like
will arise.
It is desirable that the water-base coating composition of the present invention
5 be used for coating on metal materials, such as iron-based substrates, zinc-based
substrates and aluminum-based substrates. It is particularly suitable for coating large
structures made of the above-mentioned base materials. Furthermore, it can be used
suitably for ship cabin coating, in which deterioration of gloss due to increase in O
humidity may become a serious problem since coating in a hermetically sealed space is |
10 needed. The present invention also encompasses the aforementioned coated steel sheet
having a coating film formed from the water-base coating composition mentioned above.
EFFECTS OF THE INVENTION
The water-base coating composition of the present invention is an ambient
drying water-base coating composition having excellent properties such as gloss, coating
15 film appearance, anticorrosion property and moisture resistance. Because of being
excellent in such physical properties, coating compositions for coating ships, bridges and
the like, which have been difficult to be water-base, can be made water-base.
BEST MODES FOR CARRYING OUT THE INVENTION
The present invention is described in more detail below with reference to f :)
20 Examples and Comparative Examples, but the invention is not limited thereto. Part
and % in the following description are all on mass basis unless otherwise stated.
(Preparation of coating composition)
Preparation of aqueous dispersion of vinyl-modified epoxy ester resin
Into a four-necked flask equipped with a stirrer, a thermometer, a temperature
25 control device and a nitrogen introduction tube, 50 parts of dehydrated caster oil fatty
acid, 500 parts of EPICOAT 1001 (epoxy equivalent weight: 475 g/mol) and 60.2 parts
of p-tert-butylbenzoic acid were charged. Regarding the raw material proportions, the

epoxy groups derived from an epoxy resin are in excess of the carboxyl groups of the
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fatty acid, and the excess epoxy groups are equivalent of the carboxyl groups originating
in the p-tert-butylbenzoic acid.

Further, 0.02 part of triethylamine is charged into the reaction vessel and was
heated to 180°C under stirring.  'When the internal temperature reaches near 180°C,
dehydration starts and the temperature is increased to 220°C, whereby esterification is
advanced while the state of the dehydration is monitored. The reaction was performed
for about 3 hours until the acid value of the solid content in the content became 1 or less.
Subsequently, the internal temperature was decreased to 150°C, and then 253.4 parts of
butylcellosolve was added to obtain a 75% solution of the non-volatile matter of the
fatty acid ester of the epoxy resin.

Next, while the internal temperature was maintained at 125°C, a mixture of 120
parts of styrene, 49.8 parts of 2-ethylhexyl methacrylate, 40 parts of acrylic acid and 30
parts of a monoester compound derived from polyethylene glycol having a molecular
weight 400 and methacrylic acid, 5 parts of tert-butyl peroxy-2-ethylhexanoate, and 3
parts of di-tert-buty] peroxyether were added to the reaction vessel over 1 hour. Then,
a reaction was performed at that temperature for 10 hours, whereby the fatty acid ester
of the epoxy resm was subjected to vinylation reaction. Here, the amount of the vinyl
compound used is about 24% based on 100 parts by mass of the combined amount of
the vinyl compounds and the condensate (c) containing the epoxy resin and the fatty acid.
The resulting vinyl-modified epoxy ester resin was a viscous solution containing 80% of
non-volatile matter. The acid value of the solid content in the solution was 30
mgKOH/g.

Then, 54 g of triethylamine was added to the reaction vessel and mixed well.
Under stirring, 1550 g of ion-exchange water was added little by little. With addition
of the ion exchange water, the content was changed to a viscous cloudy solution.
Further addition of ion exchange water provided a white emulsion. The aqueous
dispersion of the resulting vinyl-modified epoxy ester resin was an aqueous dispersion

having a solid content concentration of 35% and a pH of 9.2.
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Preparation of silicone-modified epoxv resin

Into a flask, 53.3 parts by mass of BY16-853C (manufactured by Dow Coming
Toray Co., Ltd.) as a diamine compound and 50 parts by mass of xylene were charged,
followed by heating to 70°C under blowing dry nitrogen. Subsequently, 20.5 parts by
mass of 4-hydroxybutyl acrylate (molecular weight 144) as an acrylic compound and 20
parts by mass of n-butanol were dropped simultaneously over 30 minutes.

After completion of the dropping, that temperature was maintained for 1 hour
and then 21.2 parts by mass of DENACOL EX-810 (manufactured by Nagase
Chemicals Ltd.) as a diepoxy compound and 20 parts by mass of xylene were dropped

simultaneously over 30 minutes.

As the result, there was obtained a silicone-modified epoxy resin with a structure

where U' and U? in a general formula (1) are each as shown below, wherein each a in U*

is from 4 to 8, b in U is from 1 to 3, R* is hydrogen, A is

[Chem. 8]
0

m](ISOCHg(?HgCHECHQOH

and n is 3.

[Chem. 9]
CHg CHj

Ut —O0CH(Si0),SiCsHgO—
biy Go,

U%  —CgHgO(CHyCH,OWCoHg—

Example 1

To 60.0 parts of the above-mentioned aqueous dispersion, 40,0 parts of
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LUMINUS (manufactured by Maruo Calcium Co., Ltd.), which is a commercially
available calcium carbonate filler, 2.0 parts of titanium oxide as a pigment, 0.5 part of
BYK-028 (manufactured by BYK Japan KK) as a defoaming agent, 0.2 part of
DICNATE 3111 (manufactured by Dainippon Ink & Chemicals, Inc.) as a drier, and 0.3
part of SN thickener 636 (manufactured by Sannopuko, Inc.) as a thickener were added,
followed by mixing and dispersing with a sand grind mill to yield a water-base coating
composition.

Examples 2-5, Comparative Examples 1-3

Water-base coating compositions were prepared in the same manner as in
Example 1, except for changing the recipe given in Table 1. In Example 4, 0.2 part of
the above-mentioned silicone-modified epoxy resin was further added to an aqueous
dispersion. Calcium carbonate A is LUMINUS (manufactured by Maruo Calcium Co.,
Ltd.), and calcium carbonate B is SUPER 1700 (manufactured by Maruo Calcium Co.,
Ltd.). Calcium carbonate B, which is a product without treatment, does not satisfy the
requirements of the calcium carbonate of the present invention.

Evaluation of coating film appearance (gloss)

Each of coating films of the water-base coating compositions obtained in
Example 1 to 5 and Comparative Examples 1 to 3 was checked for its gloss. Each of
the water-base coating compositions was applied with an applicator and dried in two
ways, namely, at 20°C, 50% relative humidity for 1 day and at 20°C, 90% relative
humidity for 1 day. The applicator was selected so that the film thickness of a dry
coating film might become 8045 um. The 60° specular glossiness of the resulting
coating films were measured.

Evaluation of coating film appearance

In order to evaluate the coating film appearance of the water-base coating
compositions obtained in Example 1 to 5 and Comparative Examples 1 to 3, sagging
property was examined. Using a sag tester, the water-base coating composition was

applied onto a panel made of a glass sheet and the specimen was immediately caused to
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stand vertically. Whether sagging of a coating occurs or not depending on the
thickness of the sample layer was examined. The sag tester had six gaps, namely, 20
25, 30, 35, 40 and 45mil.

El

Evaluation of anticorrosion property

5 Bach of the water-base coating compositions obtained in Example 1 to 5 and
Comparative Examples 1 to 3 were applied on an undercoating and then the
adhesiveness was examined.

An oil-base rust preventive coating CR MARINE WHITE PRIMER M
(manufactured by Nippon Paint Marine Coatings Co., Ltd.) was spray coated to a 7

10 cmx15 cm steel plate (shot blast steel plate) and then dried at 20°C for 7 days.

The thickness of the undercoating was 40+5 um and the thickness of the top
coating was 805 pum.

This test plate was exposed to a neutral salt spray test machine of JIS K5600-7-1
for 200 hours.

15 Then, an X-shaped cut penetrating the coating films on the panel and reaching
the base surface was formed with a retractable knife. A pressure sensitive adhesive
cellophane tape was stuck thereon and then peeled off  The adhesiveness between the
coating films was evaluated according to the criteria " : no or almost completely no
delamination is recognized; o: almost no delamination is recognized; A: delamination in a ‘D

20 small portion was recognized; x: delamination occurred in most of the peeled area."
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Total Pignment concentration in city coating film (% by vol une)
Cal ci um carbonate concentration in dry coating film (% by vol une)
20C, 50 9%=H 20C, 90 9%RH Saggi ng property (ml) Adhesiveness

G oss (60)

The results in Table 1 clearly shows that the water-base coating composition by
the present invention has been improved in gloss, coating film appearance, anticorrosion
property and moisture resistance.

It has become clear that the water-base coating composition containing a

5 calcium carbonate filler and a vinyl-modified epoxy ester resin having a specific resin

composition has excellent gloss, coating film appearance, anticorrosion property and

moisture resistance.
INDUSTRIAL APPLICABILITY
The water-base coating composition of the present invention can be used
10 suitably for coating in the fields of ships and bridges where high anticorrosion property

and appearance are required.
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CLAIMS

1. A water-base coating composition comprising an aqueous dispersion
type vinyl-modified epoxy ester resin and calcium carbonate, wherein said
calcium carbonate is precipitated calcium carbonate treated with a salt of a vinyl
polymer having a carboxyl group and is contained in a solid content of the coating
composition in a proportion of from 20 to 50% by volume, and a volume ratio of a

pigment/a total solid content of the coating is 50% or less.

2. The water-base coating composition according to claim 1, wherein the

calcium carbonate has an average particle diameter of from 0.01 to 0.5 um.

3. The water-base coating composition according to claim 1, further

comprising a silicone-modified epoxy resin.

4. The water-base coating composition according to claim 3, wherein the
silicone-modified epoxy resin is a compound represented by the following general

formula (1):

[Chem. 1]

-27.



021 The results in Table 1 clearly shows that the water-base
coating conposition by the present invention has been inproved in

‘gl oss, coating fil mappearance, anticorrosion property and noisture
resi stance. It has becone clear that the water-base coating
conposition cgntaining a 5 cal ciumcarbonate filler and a

vi nyl - nodi fi €ghepoxy ester resin having a specific resin conposition
has excel | enti®gl®ss, coating fil m appearance, anticorrosi on property
and noi sture FEesistance. | NDUSTRI AL APPLI CABI LI TY The wat er - base
coating conpoSition of the present invention can be used 10suitably
for coating ih the fields of ships and bridges where high

anti corrosi on‘?pr operty and appearance are required. CLAIM l.
A wat er - base gbati ng conposition conprising an aqueous di spersion
type vinyl - m)gi fied epoxy ester resin and cal cium carbonate, wherein
said cal ciumgarfonate is precipitated cal ciumcarbonate treated with
a salt of a wvighyl polymer having a carboxyl group and is contained in
a solid conte®t of 4he coating conposition in a proportion of from 20
to 50% by v m""aﬁd a volunme ratio of a pignent/a total solid
content of th&-e®atrgds 50% or |ess. 2. The wat er - base
coating conposition:according to claim1, wherein the cal cium

car bonat e haslan@v%age particle dianeter of fromO0.01 to 0.5 um

3. The wat er - Bas@-c®atithg conposition according to claim1, further
conprising a gtlicone-nodified epoxy resin. 4. The water-base
coating conpo&ition according to claim3, wherein the

silicone- m)digi_g epoxy resin is a conpound represented by the
followi ng gengral forrmula (1): [Chem 1] wherein Ul is -0(R30)b-,
where R3 is -{HCH2)0- or -CH2CH(CH3)-, and U2 is a structure
represented b-% [Chem 2] R1 -C3H6(Si0),,SiC3116- 1I

OH

I +CH2?HCH2—
CH,

L o

(I}HR

A

2
4

N—U-N
CH,
gJHR

A

l

OH

I

/

CH,—CHCH,-U'-CH,CHCH,—
\o

wherein U' is -O(R*0)y-, where R® is -(CHa),~ or ~CH,CH(CH:)-, and U? is a
structure represented by
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ER2 [Chem 3] B Rl Bit -c,H6(siwasic3H6- 1 , or U is a structure
represented by and U2 is -0(R30)b-, where R3 is -(CH2)c- or

“- CH2CH( CH3) - Ch@ﬁeg?l n Rl and R2 are each an al kyl group having 1 to 8
car bon atom; an aryl group having 6 to 10 carbon atonms or an aral kyl
group having 7 to 9 cg{lb oms R4 is hydrogen or a nethyl group, a
is an integer of froml to]135, b is an integer of from2 to 230 and
c is an integer f gg? A_I s an organic group bonding to its
adj oi ning - CHR4> %ﬁ Tgroup interposed therebetween, nis
an integer of from 1 t 16 A coated steel sheet having a coating

filmformed fromthe erR ase coatl g ¢OpOs %uré%)erf)r‘%%gt%a%l ng to

claim1 -
[Chem. 3]
rR! R!
|
——C3Hg(Si0),SiCaHg~—
R? R?

and U? is -O(R*O)y-, where R? is -(CHa)e- or -CH,CH(CH3)-, wherein R! and R?
are each an alkyl group having 1 to 8 carbon atoms, an aryl group having 6 to 10
carbon atoms or an aralkyl group having 7 to 9 carbon atoms, R? is hydrogen or a
methyl group, a is an integer of from 1 to 135, b is an integer of from 2 to 230 and
¢ is an integer of from 1 to 4, A is an organic group bonding to its adjoining -
CHR* with a carbonyl group interposed therebetween, n is an integer of from 1 to
16.

5. A coated steel sheet having a coating film formed from the water-

base coating composition according to claim 1.
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