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3 February 2006 F-P05105SK(SG SPECI FI CATI ON

MULTI - COLOURED PAI NT COVPCSI TI ON, AND NMETHOD cgpruary 2006
FORM NG A PATTERN FACE Techni cal Field The present
invention relates to a new water-in-water tyRfsip5sK(sa)
nmul-ti-col oured paint conpasition. Background of the

Art. Htherto, paints which are generally' called flat
pai nts have been frequently used at the tinme of
painting interior or exterior faces of bui | di ngs, such
;as. wall faces, cellspgxuaucagnqns Typi cal exanpl es

of . the flat paints aregpalnts prescribed.in JI'S
KsﬁwLTéﬁthﬂﬁEﬁeEMN nGOMBESITION, ANDLMETHOR FOR

oy APATIBAN KARA T LoV opLors DY vsing plarents

obtainned by the flat paint is a'single color, and. a
. pattern wherein plural colors.. are present tc_) be.

“Techinieal Foelthot be shown by a. si ngl e painting

operatl on. On the other hand, various paint,
conbB&i Present inventign relages §ﬁcﬁvn@waﬁer@a~mt@u type

ing operation are suggest ed.
mulﬁ%ﬁ%ﬁré%g%zﬁ%@%g%@@% B on of such a pai-nt was
started froma patent issued to P. Busch. A typical

exanpl e thereof is an. oil-in-water type

E .Backgmundmbthemtm nt made practicable by'J. C. Zola

: : Paten ﬁ 1904- and Jﬁpanese Pat ent  No'
23 er QSPPHEF%QY L age gengrally salled tat paints have

B e T

of buildéngs) Yathpe wall )‘a@edyaéﬁl (gs 2ht doss. ( fodye) .
iiir) an. oil-in-o0il type (0/0 type), - and .a

. éxanmleﬁs oftheaflat paigdsawe painks) pra‘smxbedrxpl éIS Iﬁﬁﬁ

“synhetbgetin BRniabh Bafbte') SR anfipk sigt can cxbibit
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Howeverpthe aslpe! obeiinedrbyithieflat paiat a6 biﬁ‘gl%gcolor, and a

functional -group into an aqueous type dispersive

‘pattpraiwherein pheral celorsane present te besulixed egunot be

onent rlhe el However, the pal nt described in.
e painting operatio

On the other hand, various pamt composztions which can

i.show a multl-coloured pattern by a smgle pamtmg operat:on are
Suggested An 1dea about the eomp051t10n of such a paint was
_‘ .st—arted from a. patent issued to P. Busch A typleal example thereof

isan. ocil-in-water type mult:—coloured pamt made practlcable by J. C.

o Zola as U¢S Patent No. 2591904 and Japanese Patent No. 231698.
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"Thereafter, home and forelgn paint engmeers have been developmg _
_various multi-coloured paints. These can be classified to i) an

- o:l-m-water type (O/W type), 11) a water-m—oﬂ type (W/ O type), 111) an
5 oﬂ-m-exl type (O/O type), and iv) a water—m—water type (W/W type)

For example, Japan Patent La1d-0pen Applzcatmn (J P—A) No.

| He19 302281 descnbes a multl-coloured pamt compnsmg

1



this publication is an oil-in-water type ‘
mul ti-coloured paint conprising an organic- %B‘FWW 2006
in the enanel -di spersed -particles. Thus, when the
paint is dried, an odor of the sol vent is genayAterbk (SG)
The enanel - di spersed particles in the publication have
a high hardness, and a substantially spherical, °
t hr ee- di nensi onal shape. 10 It is therefore di fficult
to forma flat and snooth paint film In
enamebdispersedparticles obtainealibyalispersiy enantelpielded by
e particles are di spersed | n an aqueous t

 usedh amp‘alygpsmcaﬂtaﬂnug@ﬁém%wmgo&mtla "4 @enpinto

COmpriSing AR oRERBiGSokyRP

e

.'croﬁgﬁﬁ!ﬂﬁg%d:ﬁpbiﬁﬁ{t tidRih, 2Gdwéver Tﬁﬁeﬂﬁhﬁft dé‘s‘cr‘iﬂé& in

lication-is a pal nt corrpr|S| ng- scal col ored

- thxp putilicationtiscan oilinovaten type lmulta-cqloluy'e dryahnt

al cohol or the |ike_ and hoI | ow particl]es such as o
tin eamlrfgmrsvﬂaﬂw@les —

| | .Thvﬂ’@'\mleh 1?1@8’31%? ligq @%aﬁﬂb%&ogg?szheas%ﬁ % V%é(néi'eﬁ;ed

15

_algxmtepaewvéﬂta} or the Aike and bo

and snoo

' Thé BpapséRlisperseleparticlds finthepubliGation BaveRehigh! es

‘have |ight scatterin property t herefore, forned

hardaiess, Anda smbsbutislly sbhericad, tthaeemmcensﬁostadcshaise

o e A i o R A i

desgh '@?ﬁ%’ SEf'%& gn Zurgé] 3 %hef@ﬂx?ﬁ&ﬂeous type

parti crib t IS pu ation are

partivlep ave alispepsed iinl af aquwedus typeimedinnqus pryblem of
-paint i's encapsulated in the particles. For this.

genegation of pdozaps lﬂe@grﬂm%mbemp spadbe ﬂg«rgﬁlypmnmm@d An

exafidpie.of Slgn Cphegt R atsro i nd Pruftidaintired Raia 1g apaint
desefibeld ﬁﬂJﬁ?ah&’ﬂ@dﬂpﬂ%iSS@ Ob’l‘ﬁ St il s éﬁlﬁﬁ&ﬁflon is

oozes out Tromthe particles February 200

a pmtemnmprﬁmn@ﬁcmiyegebcplmdiparaclnmmadaIfrom sodium

wat er-i n-water type nultl-col our ed E)al nt whi (ih makel:ls
low partigles jsywch as

notfoyZ B8R o30h< EBE 05 R AR AR ATERE Pt i ehe

. pubnbaudie i8 Ui ' kO Ely 1At it sntdo B PAiRt TS Tan be
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t he present i Qvent i on has been are easi y caused. In

.formad. pHowever, ire thelpaimt irothe tpublicatiom, thet hellow

qui d; therefore, there also arises

L 'parﬁpgeoﬁugﬁwﬂagﬁt seatteripgmranertys thegafons, fosmed pamt
' ﬁlm%%é’émCSff’%'lté QS Eﬁ@@ﬁg tfijﬂi%her}fjsurfaces lack v1v1dness

N Another example of the water-m-water multl-coloured paintis -

‘a paint descnbed in Patent 2525197,

However, colored partxcles described in this pubhcatmn are

encapsulated particles, and a liquid aqueous-type paint is.

__(_encapsulated in the particles. For this reason, the capsules break

:"dépende'ntly on painting conditions ,sb that a desired pat—fe-rn may -

not be formed.. Ii; pafticu—lar, when roller p_ainting or brush painting

is performed, ﬁfobléms such that a color oozes out from the particles

] .



pai nting pressure when the paint is applie
"Disclosure of the Invention type nulti~co|oS%Fﬂ”B@WﬁP06
whi ch nakes it possible to forma mat paint film :

- excellent in: flatness,' snoothness and wvi
A second object of thls invention is to prgv?g§§658%§8G .
wat er-i'n-water type nulti-col oured paint which nakes
it possible to forma certain flat and snoothness,
Muf ti =Col ored which is unchanged even if pai nting

are eRuly toMSed Cin %heapﬂﬁitﬂiﬁ el pablidAtiosd) th ﬁidlﬂ_% of the

.tenperature are changed. - A thitd object of th

L capsulemis tiquid; thexsforedthareailso arisese Ipwdbldmdhainﬁnsned .

patiomfy FAEE ea%fﬂmq #FCHE %PPﬁgW’cﬁh | -
,~ Panﬁfﬁ%%*é’sﬁ%gé& 40 SRS eﬁ“i%%si”ﬁ es'u{‘tve”f { has

0ssi ble {.o-forma oI or fu| éxat and sm)othif int
Spmperatrapad

been found out, that the first object can be solved -
-di spersing. fl'at col ored gel particles into a mat
DiSQ Mpa?fethelpuentltnDrrprl sing an aqueous resin and an

RO R, vhe R et B
'ma%% cObjeeR (ordBrafte & piiy PR el illRrlihlbngter type
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‘unc apgedevem i PPaPa caggitions gue
paln%ﬁg%.{,@}atmt &le Lhhngtlf! @

' 'multﬁcawﬁﬁasmm wiichinsakes de possiblentafpraus patat film

, a color pignent (b); water (c) - and a reactive
exceléﬁpb dndlatnessand smeothaess, anda paiating enethod
thexwat r. That is, this invention has the follow ng

tacteristics. 1. A water-in-water .type

mulAifet Bt dPtHEs HRARNELN Rto Pravidd &' Wwaték-iflwater

that at |east one kind of fiat col ored gel particles

'type mulhmmioueeldlpamtmmehanamatt passible to fprims anmatn

gueous resin and_an extender pignent havi a.

-Pamfeﬁle’c%meﬂ#ﬁaé;a flatness, ympothness and pivi nqﬁsﬂ/at er.

ol a4 BRI BF cRE R BRERALIE B orr Ao coi or e

‘ evat&ﬁhnﬁ?{itércfﬁe hfultdlcdIonuTed paint Wiich ARkes € Posslbl to

conprising an aqueous resin = and an extender pi-gment

fornhavcertainrfiat and smdothmess, Multi-Colored whdchlie f | at

ol ored gel , arl;lcl es are _ nade of ﬁ gel atini zed

59, pa&n&mg,pool and

A thlrd object of this invention : is to prowde a pamtmg

B method whwh makes it possible to form a colorful, ﬂat and smooth o

25

- pamt film face by roIler painting or brush’ pamtmg

. In order to solve these ob_]ects, the present mventor has been :

' ,eagerly mvest1gated

Asa result, it has been found out that the first ob_]ect can be -

solved by dlspersmg flat colored gel particles into a mat transparent' _

o pamt comprxsmg an aqueous resin and an extender plgment havmg a .

RS refract:ve index of 1.4 to 1.7.

30

It also has been found out that the second object can be

'solved by adoptmg, as the ﬂat colored gel part:cles, a gelatm:zed

3




15 reactive conpound (d) which can react int
presence of ma?gr. SF ? A water-in'-water ty%gebnnnyzooa
multi-col oured paint conposition, characterized .in .
that at. |east one ki-nd of flat colored geIEp%b%ﬁ%%%% SG)
is-dispersed in a mat -t ransparent paint conpriSing
. aqueous resin and an. extender pignment having a -

“refractive index of 1.4 to 1.7, and 20 the flat
colored gel. particles are: .particles gelatinized by

_prdﬂuomaﬂe\fﬁbﬁi abos@dedas Ebsi‘ri’[ﬁ}r a<ddl8r i‘s‘igﬁfé&?@tb‘-), wateP (c)

10
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a color pignent (b) and water (c)

"anci eamaqteve compponud( () whialh cannrenetcin the tﬁmspneeenf:e

water. 25" 4.- A water-in-water type nulti-coloured -

.rwa Jrnt conposi tion, - characterized in that at |east one

K netaple fd 2hi6 ShOLAHIAAP AL PoBwide HIRISEbu 2

transpare t palnt conprising an aqueods. resin,

1. 1 aiA weiter4d-wateptype Qhamamaméa Phint eshijdsitiond

product nmmde froman aqueous resin (a), -a col or

°haﬁﬂeﬁ%ﬂtzeéup thet at least onadkind offlatecolored gedpanticies is |
cisp il L oA Sen e el 3R 8 e roe

' and@htéxt‘éﬂdﬂrrfﬁrﬁéh@thzﬁﬁ 'rEl'ﬁﬁ:trv& RaglS¥ 14 ' 117,

- that at | east “one kind I'at col ored gel particlées

2. | s Adwaper@dvateratype\mnnﬁ&rdlomedtpaﬁnltmommrﬁon,

queouys resin, and the flat coI ored gel particles are:

chasaﬁ%ﬁftl?%ﬂ d8 thatat Isastcong kind offlat\eelered ged particles is

aisg iR £ AR ERUIeHE Bl BomBpiing npifes tefin

- gndr@ﬁz@uteﬁdbbqngh@éﬁmaveﬁg APéBhctive iMfeXBE, 4'% Yef Sind

type multicol oured paint composition .10 according to

anytbeflatfcalored gel pasticlesarehnagie. of a gefwtinized product
a-1).. having a reactive functi onal '

: ma'g‘? eous%ﬁr%gf‘i'f@ siresitbfale Acrlorpigment (b), svatamininand a
: reaotﬁee Bﬂetwghglglcg F&)\/\é’?‘%‘% é%ﬁ Qﬁ&gf 1 (t e H}?/%%Ig?o ?)$ aéat':er

8. nul Aiwatdoit-ofhtedl tipe middlﬁﬁred PrideUiipositiondny

‘one of 2. to 5., whérein the (d) cofrponent iS a
characterized mrt‘b@ttrat Ke:aSZ)om ikindoeiflat codbfed (gediqrmmlea is

resence 8' .A water-jp=wat er

dispetefl B S et EARRPAEoN, FEIE} SRIEHAIAS Pt AAREoRs.Tesin

| " 'andtdiﬁbx@énhsﬁiﬁgﬁi@aé(hﬂ%ﬂé fréﬁ'a&ﬁkrgri‘i%eg?of ﬁa&-tt' ief and-

20
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the ﬂat colored gel particles are

partmles gelatlmzed by mxxmg a water-based paint

. comprlsrng an aqueous resin (a), a color plgment (b} and water (o)
. witha reactive compound (d) which can react in the presence of
water. | _ o -- ,
"4-._ A water-in-water type rnultr-coloured paint compositien,
_charactenzed in that at least one kind of ﬂat colored gel partloles is

, d1spersed ina transparent pamt oomprrsmg an aqueous resm, and

the ﬂat colored gel particles are made ofa gelatrmzed product
made from an aqueous resin (a); a color pigment (b), water (c), and a'

reaotwe compound (d) which can react in the presence of water.

4



wiehd H e el

watdgueous resin (a-1.) haV| ng a reactive functi. onal

.20 -dispersed in a. mat transparent paint cofrprjsin
an aqueous resin and an extender pignent havi:ﬂge%ruaw%ooe
refractive index of 1.4 to 1.7, and the fiat col ored

particles are: particles obtained by di spe%sbrégl@gsgég(;) R

gel-atini zed product obt ai ned. by n1X|ng a wat ér -
pai nt conprising. an aqueous resin 25 (a-1) having a
reactive functional - group, a color pignent (b) and
water (c) with a reactive conpound (d) which. can

' 5. I eagl waletAR-WAESCEFFe Phultididlburbd Vﬁatﬁtfé’diﬁ sﬁilofﬂ

particles, into an ‘agueous di spersi medi um” and

cha‘ractenzedlm thptat dextt one dkimdbaf Aatealpredigel particles is

react.with the (a-1) caonponent._ in the presence of

B 4153%&5&‘1 n ehtrtaw&panrseamaamt compgising 40 Agueous resin, and

Lk ter. type ' ,
?I - gg@o%ure gél corrpo%gl] ¥%n _ Chz\Pact eri zed in
t habaatlchwgbmmiew Byomiking aoﬂheéfiﬁageh PaEit cles

- i's dispersed in a tranSparent paint conprising an
comprising ancagueousdesin (a) 4 cokbnp@lmttﬁbd laged swater (c)
pe Si el.atini zed odu

gHreast,in Lhe Pres

group, a color .pignment (b) and water (c) with -a

6. I eaThievwaterewatdilypd nthltt-aolonséd paintheomposition

.10
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of water, in the formof flat particles, into an

aﬁcaq@mto anspensg 9£21 tofbdiwhereincthe lalmmptmmt is an

aqupliS fetin TRTDRAP 4 hrest it usBPlopiiaphiAaidhe (@

co:ﬂpygt?%%ﬁ@‘i‘é a féhctivd %d%ﬁgﬁhn!d“(d’\@ﬁ %\Fhfc\ﬁ) gaﬁ"’tv%dctcﬁliﬂy A

conposition according t erein th

{a-~1] ¢pmaponenérin tise presenbeuﬁ‘vtaﬁet:orrpound (d-1) which

. can:react with the (a-1) conmponent, in the presence of
7. \at Bhe water-in-waterbyne mulbmcalouyeé paint; compasitign

accgBitle (ORI bR ATER S, WohdsbiR itk o) cofibibhn 1

readtivé %&nﬁ&ﬁﬁgﬁﬁﬂ) whibhGedH BE %%Iﬁc@ﬁd%@m‘éﬁ i thd %rre@ence '

met hod. of formng a pattern face, characterized by

_,lOfWIﬂbf-l ng an undercoat |ayer on a substrate of building

f ro&n a colored mat. undergpat paint, and then.
water-in-water type multi-coloured paint composition,

| . _charactenzed in. that at least one kind of flat colored gel particles is

20

_- 25

'-dlspersed in a mat transparent paint compnsmg an aqueous resin

R and an extender p:gment having a refractive 1ndex of 1.4 to 1. 7, and

the flat colored partlcles are:

- particles obtained by dlspersmg a. gelatmized product

R obtamed by mixing a water-based paint comprising an aqueous resin

Y’ (a-1)having a reactive functional group, a color pigment (b) and water -

(e) with a reactive com'pound (d) which can react in the presence of

'water, in the form of flat particles, mte an aqueous disperswe _

' medmm, and further mixing a reactwe compound (d-1) which can

- react with the (a-1] component in the presence of water with the

. .”'30:j

'resultant



' ‘.Ohath%hmsism that atedst oneckind of dhitac olededygel partlcles is
- di di S%'s nﬁ flat col red,n%el articles into a mat
- dispprted indh transRATeRiEA T, ISHE BTSRRI Brpimy pad

e (c) ﬁ%ﬁ%ufea{&%é‘ ﬁgahﬁﬁ | Qhidh o‘&'xﬂi@{ﬁcﬁ {Pkne! tsence of -
| wateradn trhre fdrenmﬂﬂatl particles) inito &nrddueeonns d.tspm@ivdl ng

10

15
- presésbe dfdgatae that the flat col ored gel. 25 partl cles

"~ roller or. brush. Accordi ng to this |nvent| 5,0@1053;{(8@

-9, pai rnw?atﬁetthuﬁhm?%?eﬁnum%@ma% ahiftPébhfpddfition,

readPltn i 50 potRBoffibt iECUEE 154 cRRLE o BIBAS kAR The

.resﬂthntthe I'nvent.i on The present [ nvent| on, together with

10.her: mhvawa@er-m(ﬁatmsm@ mhulidicalpured pamtommsztm
_ accg}‘@-{fggs i nvention_, a transparent paint is used, as a

form ng a topcoat |ayer. by applying the

vvater-ign vvatgr type d . 25 nﬁltr’?cgl ogred pai nt3 February 2006

conposi.tion according to any. one of 1. to 11. wth a

practical water-in-water type nulti-coloured pain
- capable of formng-a paint filmexcellent in

.flatness and snoot hness can be obtai ned. 30

Specifically, a.-water-in-water type mul ti-col oured

formng a mat paint Tilmexcellent in flatness,

ext qﬁ%eﬂagleg,md pg’ilg g?g éefractlve i.ndex of 1.4 tp

wat er - 1 n=wa ype nul.ti-coloured paint

Capqhiremlés fobtained BN dispsheisgd gbRitiAnke & peediict

colorful pattern even if pai nt| ng conditions such as

.obtaﬂpadrhy mixing|a mepbaﬁedr@mémmiggm@ ansm '
a- @gt‘t‘rlagg%}gagﬁgg %ﬁ‘%}@l&f] %%&SJC% hﬁggtlepa‘t C%P? I@d 193 water

wat er . reactirve COfT'pOUI’] whi ¢

to this invention, a colorful, flat and spooth paint

ﬁmtlﬂt}@ @eml arthermixing apltﬁaﬁ%e aemppypdl (¢4 which can

enbodi ments thereof, wll be described.in detail

0% ok 8 uWherRin thedd pﬁﬂ%ﬂpwtms %6%91:@@3 an
conSFR 1P ufh, A RACE Nk REVRIT Hombbrichy in the

can_be' recogni zed-by. visual observation and vivi dness

11, s 'ﬁ‘bte water-xﬂmw muliiircoloured paintspamposition.

‘accRfilieto £l PEesein Abn ) Garkponenitie s reRHEs. | Ac

20

nﬁi@ﬁ‘n&']daﬂfﬁ‘ﬂiéhr@acﬁ 'ﬂ)e @e%tﬁ{déjﬁsc’@rf [lﬁléﬂe pf@ééﬁbe of

'-water

o .12.' ' A method of form‘ing a’pattern face, oharactenzed by makmg

- 25

© s

an undercoat layer ona substrate ofa bulldmg from a colored mat - 'e

" undercoat paint, and then

forming a topcoat layer by applymg the water-m-Water type

' mult;-coloured paint comp051t10n according to any one of 1. to 11.

| with a roller or brush

Accordmg to this mventlon, a practxcal water-m-water type :

' multl-coleured pamt capable of formmg a paint film excellent i m

_.ﬂatness and smoothness can be obtalned.

f Speclﬁcally, a water-m-water type multl-coloured paint -

6 -
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| . .will%/esagg}:ri%eﬁeﬁ H%EXIIQIQQPelgangP 105SK (SG)

: "(Transparent pamt]

| -watsarin'rw‘éers

30 and/or a water-soluble resin can be used | e
of the kind of 3 February 2006 F-PO5105SK (sé)E'g‘%ﬁnEaryi‘m
~resin include acryl resin, urethane resin,. vinyl
‘acetate resin, silicone resin, fluorine- cgn ﬁST@gSK(SG)
resin, acryl-vinyl acetate resin, acryl-ure
resin, acryl -silicone resin, ‘polyvlnyl al cohol, and
cellul ose derivatives. One or nore thereof can be
used. Such an aqueous resin may be a resin having a

capabie'of fbPRling & At %@ﬁt@lﬁl%émﬂ i fIGERESS S6im odfthitless

a paint fil m is for havi ng such crossl i nKi ng

- -and eivitinest\carpbe mithl‘medd{y digpersing flat colobed gelvpardicles

resi stance, weather- resistance, dirt resistance and

- inte Remat transpasent paing mq;@prweg M Guepys Fesincandan

- extBadef dighte, BA 8 't erpefys i HEVAND 2. PO

tr apseatenin- vﬁﬂé}tty‘p‘e"nhﬂtiﬂcwﬁ%ﬂ phift shpabld b€ formmg
above-nentioned transparent paint with an extender

_‘an pnghamgeldaﬂah gnal sefoath coboifull patbérn enenotf naintlgg

condibiidisFUGh st PRIREINE fBol ApRaetiting tetapgsathre pFe,

- chalsy ('P(?allé %@}&ﬂa‘in@h ﬁﬁggﬁﬁ%& ad tHE fficd Ur%ﬂ e‘}%ﬁ?cles,l

ai ne 'ender  pr gnent

a géqatnﬁeddl ﬂmdldm BeRle SESCtNS asMRE Gsinda) Cthe color

[ight um car bonate,. white carbon; ta “kaol i n,

) -plgmeagt [h)othe wates| (g}, andmhfareawvecnmmutb u@) which can

20 precipitating barium

: i te-powder, bagium sul fate,
reagﬁ;n&&g Prssence af we rpegr lica rock powder, quartz

pomﬂa&th o&ssagcsf% t&wsﬂm e} sny Q%%#-ﬁh% flat and =

These e use In. a CO I nati on o WO or

' smautrlfpalm €aée cahbe rfei-nﬁecd byeapplidngi theaabaveementioned

. measur ed b¥ use of an Abbe refractoneter. = The average
ype ranltireolouredipaing gampositian withya roller
mor less, preferably from0.1 to 15 pm and nore

,orbgpg erabl y fromO 5to 8 pm By using the extender

pi.gment having such an average particle size, the’ ‘
vi vi dness of the paint -filmcan be made higher. The

-'.BesaModge fonQdrrying iOnet thednrweditionher ei n nmeans a 50%

artlcle size nmeasured with a pﬁrtl 1 e size .

s hepressmtinyeptien, fopsther withiembodiments F'éﬁé?ﬁf

In the composxtlon of this 1nvention, a t»ransparent pamt is

used asa d1spers1ve medlum This transparent paint comprises an

L _aqueous resin as an essent1a1 component. It is sufficient that the

Cop

degree of the. transparency is such a degree that the flat colored gel -

'-_partxcles can be recognized by vxsual observation and vividness is

. not lost.

The aqueous resin in the transparent paint is a component

= havmg a function for fixmg the colored gel particles when a pamt

- film is formed. As such an-aqueous resm, a water-dispersible resin =

30

andl ora water-soluble resm can ‘be used. Examples of the kmd of .

',7



The blend ratio of the extender' pignent int
transparent paint is usually fromS. to 200 ﬁgffguﬂy2°m3
wei ght, preferably from10 to 100 parts by -weight per
100 parts by weight of solid content int 2
re5|ﬁ 5 Thg na? in this invention incluggg%%g$%§%ﬂ§G)
ordinary mat “"but also only thirty-percent gloss,
fifty-percent- gloss and sone other .gloss.
Specifically, in this invention, gloss can be

| R TRA Y RGBS, BkOSnd BEsBREHH 2SS dbtn,

above- ment | transparent parnt 1s-usua

- silidOnerresis sfluprbhectltniRedaresins scryirvinyl avékate resin,

preferably 10 or less. The gloss of the nmat

; écrﬂ-zmbbmﬁ wreginnacrylosilicong pesin.i polymingli Jaémbql, ad

oo e e i o "

10

15

90

95

30

5 Pal%rﬁ)agr%%ﬁ as the AspRYIvE;
: .panﬁ’é‘E%hGI}é? obthilei& Hg%&;mg%%r &‘Bgvé %g‘irt%%(ﬁaﬁ:raﬁ%ﬁtgﬂt

. rat guchgh! s regM§ ’beﬁﬂq-egiﬂ Havih@Cd Hatul8 that

- specular gloss 1s a value heasured 1 n accordance with
crbﬁ’sl@nkiﬁg ‘répetioimis Genesited aftdr XpHiat fHhadsiforaiéd. By
this a value obtained by applyihg a paint to one

* havipg L grosslinking reaqtavity, prapertipseofia paint film such as

i n.l
watff Fesfftnbloe, A& Fpllstinge allf Adbp GOR] nll Bk RRca1
resisben68e% Be MaeRShigEasuri ng angl e: 60 degrees) of
- the surface after drying the plate at 20 a
t erﬂmthemaeobf ToOning = mat paint filon; aimat @aﬂﬁp@fmt

houts.. ., (Flat cgql ored el %artlcle In th
medipmy, Thiseat égpnsparent

on occ re disperse

paxﬁbﬁﬁﬁh i ekeeadet flﬁgﬁi?@ie hiavidgH refractive index of 1.4 to
.. invention, -a Rat and snooth pairnt filmcan be forned

- 1.7pyBytusing sech an gxtendesipigment indhe mat transparsinds

painé, Sae Fiviihess oh the saint il bl Renf ardl of thecspme

| tunfe hhak! ?fé:t' éaﬁ'%?eol#@ﬂe]i égf ﬁﬁﬁég of Eﬁteﬂgr bifment |

ong |aneter e col or Icles are not

whiphrédrs bleatisod lineliude heangy ealmum HFarbouritey chl@itep light
- to 10 mm preferably from'0.1 to 5 nm and nore.

 calgigm Garbeaeb@, white resbrustples kaekingicjay; mtber/’smiay,
ontl b, 58RI S W S, ™

B "L . . r
pro QRN AL AR RS, elcksandl SRR RO R qucl quaes
powdelrp antbf@napevm&ﬁ (exoept Hchnowohwte&-mge. oTheelse may be

articles, can be.

‘used alone orina combmatlon of two.or more thereof. The

- fefi'actlve index is a value me_asured by use of an Abbe refractometer.

| '_I‘h_‘é average particle size of the extender pigment is usually

' 20 pm or less, pref_erably from 0.1 to 15 pm, and more préferably
_frbm 0.5to 8 pm. '_By using the extender pigment having such an
- é.vé:ége particle si;z_é, the vividness of the paint film can be made
' highe‘r The aVerage particle size referred to herein. méans a 50%
| particle size. measured with a particle size dlstnbutlon analyzer .

: usmg a centnfuga.l settlement system

g



appropriately set dependently on a desired p

As the colored particles, particles having Q§?§xumy2006
transparency maybe contained.. The blend ratio of the
~colored. particles is usually from50 to

by weight, preferably from 100 to 900 partiO%@SH% éﬁtSG
10 and nore preferably from 200 to 800 parts by wei ght
per 100 parts by weight of solid content in the

aqueous resin.contained in the trans-parent paint. A

gel atHe b I%.EIBJSY t%%ﬁdﬂ%@@ﬁ:ﬁl‘guﬁ@qa {Siat d) . 2

color pignent wat er reacti ve conpound

. tra(lslpalmmpauﬂmsr uesxmlly firoth55 itbe2 00 grarts byokeigh preferably -

referahble as the colored particles in the conposition -
froﬁlfi D m

_ Drte; 10Q pRrts by weightpeh Q9 parts by sweightcobseHdof
,°°1&Qﬂrtq?1[¢ﬁé %ﬁ;%eﬁgmgnd strength, and an unchanged

rn can be formed even if painting

congibd OﬁfatglMtHi‘s mw tibnhclude’s ﬂa@lomy rdiflary mat
tenperature are changed. In the case of g

but alge rqniyrﬂhlgﬂ'@elreenpmqm,rﬁﬂxyr-pbmmn gboss and soane other |

glo%@a??ﬁfs% , Bhis Biventiom dges sam be quleilionhy

10

15

.20

| spebid gfbs%af t'l‘ ecﬁiat\?\gp?éssof t&mdﬁm{é-ﬁéﬁ{:ﬁ&f‘ed mat

posSsSI to-: O

trampanenmp@iﬁteik ﬁeuan JtidiHess, glzéibramyfzo ordess Phhdr |

- . painting_ or brush palntlng 25 ecifically, such
mowmpm&;abéy diQGpedesnn Fheglossmiithy mak itr@nslmmt paint

can i GRpkpet Y g%f&*@gﬁ%ﬁ%ﬁﬁf i Rl g Basticte

sw@é&"@ﬂé’%x‘t@ﬁﬁ@réﬁgt ez sFﬂﬁQ in% BPA t, the K12 d ratio

water (c) to gél e wat er - parnt,” an

" betwhen thespégmetg:s; aingl gthet facteas. product into the-

transparent pal nt. Thevpgueous resi n (hereinafter

r ef Eheeypesilan gloss s a walueunepsuged in sommubaqessjth 7.6

- spSQReee (IR0,  RERTRRENY. thifff autoitained
by dgﬂﬂyingq phit t6Y e carERe Hfa 1a§s Cﬁrlaee Wﬁow tFpe Tilm

cifrc exanples thereof inclu resi

g-appheem biawing & gapoofcl BOgIm imléagbh, piacmig Hhet at e

| sion, silicone resin enulsion,

‘,Palﬁt?lghﬁgu surfase herizeatally e Apdsmaaswing thy specular gloss

g | (memﬂtﬁfgﬁaﬁgﬂ 20 aéggéggj %f‘g:¥ g#ﬁgégu%?%lr ﬁ%ﬁ:}ﬁ %o W?te at

a tedlpeiture 6t 207 @ AN A4 1afivehuthidiel o¥ 6556 86r @Q‘ Héurs.

wat er - sol ubl-e uret hane, bio gum galactomnnan

. ‘(Flableoimdgetpaatgzlasb acid ar derivatives thereof,

- In the composition of this mve_nt_mn, flat colored gel partiéles ,

. (hei'-.e;i;;a.ftér referred to merely as “colored particles” on occasion)

o are dispersed in the above-niéntitm_ed transparent paint. In this

e

" i_:nvention, a flat and s‘mooth paint film can f:e_ formed by the matter -

f.liat the shape of the colored porticles is flat. The word “flat” used

- in thls invention means the state that the ratio of the short diameter

S to the thxckness is more than 1, The short d.iameter and the long

80 -

.diameter of the colored particles are not partlcularly lmuted and are |

usually from 0.01 to 10 mm, preferably from 0. 1 to 5 mm, and more. B

9



10

15

S 20

_.-the reactwe compound (d) which can react in the presence of water

10 . cellul ose derivatives, gelatin, casein,
and. products obtai ned by nndlfylng then1chen1égﬁp&9;m06
~oxidization, nethylation, carboxynethylation,
~hydroxyet hyl ati on, hydroxypropylati on, subf@bg@@5SK G)
phosphoryl ati on, or cationization. One or nore thereo?
can be used. 15 The bl end anobunt of the (a) conponent
in the water-based paint is:.usually from3 to 95% by
wei ght, preferably from5 to 80% by ‘weight. As the

' pret‘a)ablycﬁfaﬁ{lm'r tod® meneous resin havi ng a react ive

functional group (hereinafter referred to as "(a-1)" )

. canfAtdeastanedgind ofithe gwlored particles omusthe chatained in -
I d, af nb
the ShmRsiflon, 1 Si¢t to shae e polittrdpartcin, st

azl ne,

'desl-nc - ﬁéﬁtﬁbeof ;ﬁ%fé %ﬁhs ﬂ&ﬂdr@dt%tégeﬁhﬁ'ﬁ{%) H?ﬁ&rent

e car box epoxy, hydroxy,

- colartoneameatdumtainedl v ITlge @alor tenelof the p&ﬁtiﬁle@l@ﬂébe -

(hereinafter referred to the "(b) conponent™

_appspgﬁatplmﬁpé ependantly 0 4 desirgdr patiern; ntAﬁ pbe olored

- parfRel RS AR PRSP S Y el 980 R, 1

- gr aghiel Blend 8&tiol 6RO EABred gﬂiﬁf‘éleﬁ%‘if& (f&'ﬁﬁh 50 to

cobal't black, copper nanganesé iron black, 3

1008k paxts bwmqighﬁ, @réferabply fRennd00 toF200 pRatsdhyeweight,

Carm ne, February 2006 _F- PO5105SK( SG
andMFam ﬁm@mm Qten § ARATLS B, RAENS PerRLQO parts |

by "ﬁgiréz Vo f £8ﬁpone %ﬁﬁ Y i/ 11138% reafh cﬁﬂtagff’?g igr%%% |

dazo ow, c m um: “green
tragﬁﬁiah-am Iiljtlje Green, ul tramarl ne bI ue, Berlin Blue,
cobal t bl ue, Phthal ocyani ne Bl ue, Qunacridone Viol et,

Di o&&alaﬁmgdmm@@mde fmlynmntaqambqaamsinplagnamolor

 piesingedh), TRiIR ARG A rengtin sorarnd a) Hiiel Tubgerpt in

the Bﬁ@%ﬂgﬁ Jtovig%ﬂy pgﬁféljétble RIsCERE %%ﬁ%fréci iﬁ?}'@it:?g% tn €HEO

wel ght I'Spersing agent 1or-

' compuaitmn bf thi®¢hyehtion.di Spehstslbiedeparticley Bioe Both of

since the color stability of the colored particles,

~ appropiiate softuess and sfarogth amd anyunchangedcajorbul
K pattetrl(gtrca.':%:le be for%ligg eveﬁp%rgéyﬂt?né%%n)&t:ggs sucﬁ as a pamtmg

~ tool and painting temperature are changed In the case of
fperformmg roller pamtmg or brush pamtmg as well as spray painting,

it is poss1ble to prevent the generatmn of ooze based. on the p1gment

out.of the colored partmles, or others._ ‘I"t_1s.therefore possible to

' obtain a water-in-water type multi-coloured paint which is also
: useful for roller painting or brush painting. |

Speclﬁcally, such colored particles can be obtamed by mlxmg -

: with a water-based pamt compr:smg the aqueous resin (a), the color

| :pxgment (b) and water (c} te gelatmize the water-based pamt, and

B then d1spe.rs:ng_thls gelatu_nzed product into ,the tran_sparent paint.

_ The aqueous resin (hereinafter referred to the “(a)

10




The nol ecul ar wei ght of such- a polyner dispersin
agent is wusually from 2000 to 100000, pref e%é%q%gnggﬂpﬁ
5000 to 50000. Specific exanples thereof include

~ani oni c pol yner di spersing agents, noni-onLFgP@@Imggk(SG)
g

- di spersing agents, cationic polyner dispersin
agents, and anphoteric polynmer dispersing agents: One
or nore thereof can be used. Anpong. these, the
cationic polyner dispersing 20 . ,agentsmare

 compoheth] &n fthie whtér-bavea!paint Thrtibds ab 4 benasiel M,

- acryhwinghaeetatehresinemulsi

-~dispersing agent is desitably from 3 to 15, nore

. watgrsdispersilile yesin tand/or veatarssolpble resinicapebe iusgd as

HLB i s, us

_ t. havi h d, the colqr stabilijy
 theRiteond 3FePLy Sharfic Cramalet Siersalior tale arrad resi

- emfilstons tﬁ'@tﬁQF%efgnszﬁ:ﬁﬂlﬁ%ﬂr%%i%lyf a%%géflés: ?ggﬁ{ ¥nillision,

ydrophi |t Cl

i pophi T ’cl

siliconeriesih lemealsioes fhdofinccsghtuindd fediftowrilsion, . -

hydrophilicity and |ipophilicity of an anphipathic
ey hamecrgsincemulsion,

s RS B5RR o, Ul el By

10 . __
 obtSEPBE HhodinpdE BB EiSaitallf S ohifizRLi, Hetbyigion,
' carﬁdﬁyﬁﬁfﬁ@ﬂﬁﬁbﬁ( aﬂ*?t&%ﬂﬁhim %J(%lﬁ?@(%ﬂ_&%ﬁﬂﬁfdﬂ onal

15

- 20

.aci%:%awm:aaet&ad@tﬁatéaamb@mbtﬁaﬂ@; bﬁaggl hhe 3

rdary "2006 F--POB105SK(SG) above- nention %) to

 galqatpmanpanedesivatived)alghsie Abit ot ierivatiyes tiereofy!

~.is used as the (a), .component in this invention, a
ee,npi%q—. dezivafipesngclatinncasein, cdbumiy, and products)

groups in the conmponent an conmponent

_sulfatiomt pPhasphouyiatign| owicationizathen. cOms ontrhowe thiexeof

. the gelatinization possible. Exanples thereof include
°an:§ﬁ1ﬂgﬁ§ti ons of a carboxyl group and a carbodiim de

| - .an. ' ' :
Car Ehe Mt SRS or il Rt inpd IR U8 iy pmec

 pajintl s ws@ally Froax 82¢ 95% B?Wg‘-ht??réféi'hbly frofi 56 80% by

.an, isocyan-ate group, -a carbonyl group and a

- weigltir azi ne” group; an epoxy group and a Hydrazine

; nd 1 no,.group, and__ .
al 8% b (3 cqtmpucaity A3 pBRRES AESIR HRYIDE 9 SeRgHIYer

- fanqgfafl SN BlcreRiafiel eriifle s AL BIBRGRE
-SucHapa(®dq ¢ nd1ft Sablisnd appRbpeiitedy uled after c_ombin’-ing

Hei | -0-60272, ‘Heii O 316930 and Heil 1- 60667 as

. withea{folheemponent, which will be described later.

25

30

Examples of -fhe reactive funcf:iehal group in'the (a;lj

' c_c_:mj)on_ént incilude'carb'oxyl_, epoxy, h.jd—roxy, carbenyl, hydraziﬁo,__

- amino and alkoxysilyl group,s.

As the color pigment (hereinafter referred to the “(b)

¢dxhp_o_n’ent”), a pig__mént which is generally incorparated into paint

S -'can be used. Examples thereof include titanium oxide, zinc oxide, -

| ¢érbon black, lamp' black, bone blaék; graphite, black 'irqn oxide,

cd‘pper chromium black, cobalt black, copper mangan,ése iron black,

- red oxide,-'Mo,lfhdétQ Orange, Permanent Red, Permanent Carmine,

11




contai ning a carbodiimde group; polyethylen

di gl ycidyl 20 ether, polyhydroxyal kane polygﬁvg#%& 2006
et her, diglycerol. ponegC|dyI et her and sor bi t ol
ponegC|dyI et her as conpounds contalnlngFa@Ogg@ggK(SG)"

-group;,
2, 2- blshydroxynethylbutanol-trls[3 (1- ad|r|2|nyl)prop|
onate], .1, 6-hexanethyl enedi et hyl eneurea, and 25

di phenyl met hane- bi s- 4,4 -N, N -di et hyl eneurea as

- Anthrgguindne Rer.l; :HemymnalRaY,I Quikaeridon Red; llkaxr i iron

copol ymeri zing a. _polymerizabl e oxazoline

L @gt aj, ned b
- OX 6% g Jast YeHow, qg;@p@,qa@lone Yellow, chromlum

€/| ny légg%%*’h; 8@%’#‘%& Green, ultramarine blue, Berlm' . |

-.‘Blu%r icoPAIOBRAIY, PRtRARYSd ﬂiﬁeVBIL{e Quﬁi%?m‘anéﬂhhglbtcan be

30 copol yrrerl zable wi'th the oxaz6l i ne. compoun

. wammmet,mumﬁnmuprgmem&ﬂ peatD pins@t. One or
a| nlﬂ ﬁggxazol I ne gr oup; :
moF% 3?@ usedeyanat e,

e SR e

) _-dkﬁ@i@ﬁgﬁg }’.ﬁ g?na tr%l?le ﬁe” @%&?ﬁ&éﬁ&%ﬁ%?tﬁé%ﬁmd-

particlemyrianpiiticatan e cblorsibilithert the tiske2of storage at

| '-hlgla épmmaemry ¢ambleeunnngv

.pamﬁ@ﬁn%il Do 0,00 o SH%RYBY ardig t”?'r@féﬂaﬁl y from 0.5 to
€g

di hydr azi Je succi nate, di hydr azi ut ar at e,
0‘%@|hwmeézhtle adi pate, di hydrazi de sebacate; and

hyhaA A pipE Seentlor Rt ten Delvmer

conponent is 10 used, theqéa) conmponent i s not
be an aqueous resin

o conthe aplediifar Faigne P@”ﬁoﬂ%m@ﬁé fpeisiheansnlis

15

uéuhﬁ?cﬁ'bi&? z@mmartpbeeega g}%&(ﬁy%%sﬁdd koB6060. ;

Exanpl es of such a y reactive conpoun

' Speclﬁe aetam,ﬁldsethemmﬂim‘hde amionie podpiderdispersing agents

tetya n-propoxysilane, tetraisopropoxyslane, tetra
nonjoni¢ pelgmes ispeseing sgontngationie polymendispersing

B ageiify a?b{;] o%?eggiﬁefg Slyfet; %ﬁ%@ é‘i‘a‘?&%i | QRg or more

| thersdfftds be WX YA GRS tHREE! th&lédﬂishiepmyhfaeaispersing

Lo 20

et hyl tri met hoxysi I ane; ethyfltriethoxysilane

:':_'.é.genﬁ:ﬁq&tgbﬁfﬁmﬂ:ﬂeips|tllﬂseinvdnl1h$myl di met hoxysi | | ane,

dInEth xyS|Iane di phenyl di met hox si l ane, - _
g‘t polymer ﬂémq‘qlgg@gent is esxrably from 3 to

k 15 more des:rably from 5 to 10. When the polymer d:spersmg :
' _fagent having such an HLB is used, the color stability of the colored o

o partlcles can be further 1mproved The HLB is an abbrewatxon of

25

0 5

‘the balance between hydrophilicity and llpophlhcity, and is a

numencally—expressed strength ratio between hydrophxhclty and

=11poph111c1ty of an amphxpathlc substance.

The reactwe compound which can react in the presence of

water (heremafter referred to as the “(d) component”] isa component o

;for gelatmlzmg the water-based pamt compnszng the

RV



:

10

y- gl yci, doxypropyl nmet hyl di net hoxysi | ane, ’

y- mer cap. topropyl tri net hoxysi | ane, 25. 3 February 2006
y-am nopropyl tri et hoxysil ane, - _
N- ((3-am noethyl)-y- an1nopropy|tr|nethoxysmL@@g105gK(Sg)
N- ((3-am noet hyl') - y-am nopr opyl net hyl di et hoxysi{ ane,
y. nethacry-1oxypropyltrinethoxysilane,

y- met hacryl oxypr opyl net hyl di net hoxysi | ane, 30

met hyi trichlorosilane, and condesates thereof.

'abqﬂaexm@muband (2) Eol{ch gompofients. PO6105SK (SG

a carboxyl grou a hydroxy

gr ggo%%fsggﬁ t&ﬁl 4 ng he Fad) cameseysnwﬁémetbaslrbeoﬁan he

ot sy ol e e
- withetifeapd-19X663h Tkaaeneqmmq:ﬁe%eﬁeef@malw: (Méfdinabtd:! s

inventiion.. e tetraal koxyS| | ane COITpOUﬂ IS a

| 'rrle fermagdimthe é‘plrbsmmp@ﬂwntﬁoms preGrable as thed) eomponent.
|k, d,n?1 ticul t hj

- TodHoBiaies o Factls Srnarbialamirnin theerh oyl

 condp@HBAt aa e 14'1) comfioifth ntg{s?grsg ‘ﬁhkgiyt HEBYPA if the

having 3 or no

- conifingtien antkies ﬂld’lg&laﬁiﬂliafﬂiﬁhaﬁ@smié pEﬁﬁﬁi Qb&héﬂé@f

| end anount of  the (d) conponent is usually fromO.1

* inclugde gom}awtm\gm a pathex; g;omp @n<d axarbabijmjde group,
a t h t b d that th
2 ciffpiyl rgﬁsﬁgn?enﬂﬁa@%%%oe&avséro Phe eaab%aw Fgr&?%iama%wﬁ ng

aziri@iné Eréﬁﬁ}lﬁfdaﬁ-b%%i ahH 415 ol %B gf&gghf hyilroxyl' |

col ored partlc es ar ken at t it °n

- groyp rmphani isocyanate glidiq:l ta karbbnyd Igreuppmdta hg'd@azmo

brush painting:). In the case that the (d) conponent

 GTOYR, 87 SPOMIEIOWP Frackia JHFdIagine grareAm SPOXTEIINR and an |

- sl SHRURCASI) o ifng ShkiedlbRtnthin or,

15

mor of bhesé ot bidatiShsidih b us§egponent can be mixed as .
- necessary. Exanples of such a-catalyst include

i ncﬁg@ﬂiﬁr egansplesorf the (dyl) conponentdndlude niatdrdals

ri c aci d. and phosphoric acid; ani ¢ aci ds
.deS“sfaieﬂddg £RAReSs BatentcaichOnan application Nes.

Hoif e Hegloc 16080 Shilhit I AT RSBl AShARE, .

' 'contﬂiﬂﬁﬂglﬂjéaﬂmﬁﬁiﬂd uﬁO?BWGﬂﬁyl‘éh@"'g dli dl?i&’éidjl

20

di l aurate, dibutyltin di'octylate,” and i butyltin

“ethes; MthVdroziYglakane a:quglsmem rethenrgiliglywterad polyglycidyl

ether and sorbxtol polyglymdyl ether as compounds contammg an

- .epoxy group;

*2 2-blshydroxymethylbutanol tr1$[3 (1-adlrizmyl)proplonate], _

1 6-hexamethylened1ethyleneurea, and

r diphenylmethane-bzs 4, 4'-N, N-’-dlethyleneurea as compounds
‘ ,contammg an aziridine group; resins obtamed by copolymerizing a.
: polymerlzable oxazoline -compound such as 2-vmy1-2~oxazolme,
'2'#viny1-4-metl§yl 2-oxazoline; 2-vinyl- S-methyl -2- oxazolme or
- 2 lsopropenyl-z oxazolme with a monomer whxch can be

30 _gopolymenzable w1th‘ _the oxazoline compound, as compouﬂds-




alum numtris(acetyl acetonate), and al um num_ _ . :
nonoacet yl acet onate bi s(ethyl acet oacetate); ér*ffé’ﬁ‘i‘adry 2006

~titanium- 30 conpounds-such as'titanium - S

- tetraki s(actylacetonate), organic 3 February. B PQn~y

5105SK (SG ). zirconi um conpounds such as ZFI F@%ﬁ?&%ﬁ%m
tetraki s(cetyl acetonate); = and -boron conpounds such as
boric acid. (Process for producing a nmulti-coloured,
paint) In the production of the. conposition of this

containiig an okizolide grovgsriersniethylbhedlisBoyafate] h
t he wat er - based paint: conprising the (a).to (c)

_ hexampthrlanediisneyanate, dsaphogonediiswoyanntd, proderivatives

i on enbraces )

 thel 5 g Eelhapuiifs. PoRfalRinelan drosrrbats saeEpoRn .
'dih%i\a!zﬁilé 'Hiélbg%ttﬁ,g . ?&féé-'ugf%tﬁéci R ﬁihg@f%eﬁ%” tutarate,

fegardl ess o €gree o advahce

 dihydrazide adipate, iihgidrazidd sebathts, dhé dibiydrabdednaleate

~paint for formng the gelatinized product is not

- as oundy pontainingsa iy duazigel gnoun.zat i on react i on

o pehe I Sneine 4 et AR ol ik e e

selfV@dndenséd SHi (O pPesOREE iof Mt_éﬁgh&%iﬂéﬁﬁ%gfa%d B the
h d as the ( .

particul ar, when the (d-2) is us

" “(d-2} comopenent”) cansalad\be aiskd. t Mlhehheher{d-Q) rcomiparent is

15

onent is_usually.

R r-based paint with the (d) conpon
10 useﬁgﬁﬁﬁdagaoa%ﬁ%%ﬁ% rt%aerfa§=- wly limiteq and :py heoas

Lhgsgelat i nipzatdon reacti : ing. may be conduct ed.
aquiffigdesin bt tlih KRR B o BiROR M ded 1o an

- dquasithe (-2peoinpenen prfGHADIE i&%_ﬂ?d%%éaﬂ?_ in a

flat particle form The "timng when. tThe del atihized

‘condenging rpactiveccompaimd spntaising isspalisxysitphigompan
 ExagpRROluch TRy drolutitnils regative rorppuad include |
B

 tetrpiwdpropoxysiliin,ctetia dibutokyeHade; tetRAsBbutokyRilagie,

-used.. Wien the gel atinized product is added to the

. tetrg fesobutoxryidane, tetradt-batoxysilames detraphéenonygilane,

 cimBB GRS SR SR U ond can

. B mgtﬁym%éﬁﬁﬁﬁs?ﬁne, ethyltrimethoxysilane, ethyltriethexysilane,
‘ iphe.nyltrin_iethoxysi—lane,‘ dimethyidiméthoxys‘i'léne, | '
- diéthjldimethéﬁjsﬂﬁné,_ diphenyldim’ethoxysi'lane,' |

| ‘y_ég’l"y_cidexyprop_yltriinéthoxysiian_e,f ' ' |

o ye’glyéidoxypropylmethyldimethoxysila#e-,

L2

. yfﬁiercaptopropyltrimetho‘xj_rsilané_‘, :

'-v__-a-minopropyltriet-hox-,ysila-he,

- ﬂ-(fﬁ—aminoethyl)-y-ami-nopropyltfimethoxysilane,

N-(§-aminoethyl)-y-aminopropylmethyldimethoxysilane,

o j y'amethacrylpxypropylt_rimethdxy‘s'ila'.n'e,

'"v-me_thacryloxyprépylméthyldimethoxysﬂaﬁe,' |

methjrltrichlorési‘lang, and condesates th_éreo’f. -Alkoxys!'il-ane o

14



In order to nake the shape of the fornmed col o:{g
particles into a flat form it is advisablet6® gzprggp%‘.
or adjust appropriately the shape of stirring fans,

- the size and position of the stirring fans. I
to-a stirri ng tank, the rotation speed of %%S?tOSgRrgSG)
fans, the viscosity of the water-based pal nt t he
manner of adding the gelatinized product, the
viscosity of the transparent-paint, and so on.. The

corpbhindstcn ffinthg b\ CatRI19 obH, bl E&&§o§§ﬂ§ﬁﬁxﬁdﬁ walfeic

in the sane way. SI nce the shapé of” the Tto

: 'groppl; tambnyallsylfem group lirstliclikevean ihenusedpaiTiese tan be -

ellent in flatness. can be formed, The _short

e use,gI &.pr &prcpqlp@lpﬂﬁ’g’tﬂ PA erocer GFO%"P\ thezeaf.cd

10

15

2b

30

 flat gad Fmapt B?f%%iﬁ 17 §S ot eas

DXL S B S g Ay

- usednin eliik i®ventiosy, PR )tei:fﬁlkgx}silan% somp¥endtisa

- gelatinized. product is dispersed in the aqueous 15
comepedsmmmmtgd] by RO{SH{ORerOktRbvherein Riis ansalkyl

}grovnara% ol Parficalad, 11 this inmaitieh. tebipslkonaaine

Hﬂh&g% ékdfn aﬂ% ﬁg&r h§v1:9 glaﬁé'z“ Eh%ﬁbhsatﬁﬂg and

rates. COfT'pO onot | reaction-

glkylngﬂaqbse hapdngi Dot mforeﬁﬁubba ﬁtﬁﬂl’se((i)rﬁﬁéfablty% toalR) are

al so_be incorporated into the agueous dlsperS|ve

Pprespat imasauiasure foomiate mast peptemble.abl ¢

ge'?bﬁrblﬁésﬁamnf o8 Bp% () ERRPBREE 15 95 @%%%01“’

10% by, WeiPBE, hslle?hbly BRin 62 ('eth B TRARBRLof thie USed

it |s eS|red to sét the pH of the “aque sperswe

-watepdiasexfaintnt dostlticase 2hge thel(d) coimponenttisenlittle, the

er the, dispersion of the gelatinized_  produc

| cap%ﬂéiwqeééamng@knwwﬁwt + hEhus, 1t is faared ‘that the |

cordl{eopILERE BEBEMAS o e U7 s o

‘the $iile &f P6HEr at;heiﬁﬁ\o%)bﬁﬁmoﬂaﬁmngvd i ¢hededde Ehat the

~February 200 F- PO5105SK( SG ™ conpoinent react with each

- {d) Q!tmmonemtt isericll, dihedcoloreidcparticldsabecobay Brardsso 4bat a

make the (oll r pai nti ng &Hﬁaglb'léﬁl”t@y o[j brus?
ured pain

71175 PP B SR T o RER N A CTHE bobiBo PR o

a0 ) "Lcatanﬁt o5 QhEe(d) Wrﬁiﬁﬁﬁent can be mixed as necessary.

Examples of such a catalyst include inorganic acids such as .

hydr—ochlorm acid, sulfuric acid, nlltne,ac:d and pl_:‘osp‘h;onc ap1d;_ :

“organic acids such as acetic acid; benzénésulfon_ic acid and
: '_tdluenesu~lfeni.c acid; alkali 6ata1ysts such as sodium hydrox-idé,

' potassium hydroxide, ammonia, and amine compounds; organic tin -

coinpounds' such as dibutyltin dilaurate, dibutyltih dioctylate, and

g l.dlbutyltln dlacetate, organic aluminum compo.unds such as

alummum tns(acetylacetonate), and alummum

monoacetylacetonate bis(ethylacetoacetate); orgamc tltamum _

- ;compou_nds suc_;_h as tltanxum tetr.akls(act_yl_aeetonate)_, prgamc

. 715



The bl end anmount -of the (d-1) conponent is usyal,l
from about 0.1 to 10% by wei ght of the col or gebr_}faryzoos
-particles. It is.advisable that the blend of the (d-1)
‘conponent is usually conducted at -anbient r-pp51053K(3SG).
tenperature.. Heating may be conduct ed as' necessary.

.10 In-order to obtain the conposition of this
i nvention having two or nore colored particles
different in color tone, it is advisable to adopt, for

2"69&%% comeouorllsmmg agatinconium tmlrhkcb(cbtytamémonage],

- wher ei n_col or ticles.,in a single color
: ang J}ta’ 3%%“?& @ﬁ@ﬁﬂ@gﬁﬁﬂp"é’ﬁd dsubsequent |y ni xi ng

10

15

S 20

~ dispersive medium so as to be dlspersed in a flat particle form. The

',_':30‘

eritesimee i 5 sufietdupla it | 0 0L ™0

gel atini zed pro eren
si min thepito dy:cotons ef the!dhipositiob 6 Ehi%mfv%ﬁtfon, the (d}
nmedi um. and di spersing the products in the medium-

'_ CGWq%l%ﬁﬁ%mme&]wﬁh theswvaterhased pajot @oxprising the
(084 S o e i et et e
: gelﬁﬁn‘ibéd m¥duct ﬁﬁthf@id&%ﬂﬁh% rabel Qlfﬁf‘ﬂé?&lg wherem

products, colored aggregates, plastic preces,

gel%tm%tmwereactlpnersestarwd bynthgdncerpofction of Eﬁé%d)
known additives

compBpnsgtFREAtAles Pt haroguss afehe wlvanss of the

1 B?Q@E t d. Exanples of . such additives
ge ii)ﬁc udebg %%%gﬁﬁ di spersing agent, an antifoaner, a

-t hi GteNpH ofths!vwaeei-Bhséd FRIALTRY foi‘?uﬁ%? %‘é?ﬂlm

antifungal agent, a' preservative, ng al

_Progrgtds not particularly Hosited if mec@mlmm reaytion can

pai nt unl ess the

.f be ss;gﬁ%%teg'gi’gfe [’rgq; ) Xgﬁﬂmp%l tald. IWl%tﬁmﬁaﬁ’wpﬂmffh&
watSf IS patd PO Wiloh & Wiiuel 2 SHABR e BRI RE

I'1ke" can
obtaniﬁds inhparticaler] wheh ehe pd-2)Ri ﬁ%éd‘ﬁs"ﬂi&“ﬁﬂ)cJ onent.

conposition of this invention can-be used | ous
purnﬁo'sﬁe@d mble@qﬂ the mixtorel off the waterdiazpd paint with

e [B it LSS BB P, 1o

ord&nﬁo iﬁo%tesﬁﬁe' é‘él%%h#&atfd&g ref §i tl.lté) %in%ﬁ%%f %? ed,

- for exanpl e, surface cora ,
conductwdl.s substrat es such as concrete rmrtal siding 10

- board, extruded plates, plasterboard, perllte boar d,
pl Mﬁ tq;pagglpglnxzed product is added to an agqueous

tlmmg when the gelatmlzed product is added to the agueous

dlsperswe medium can be approprzately set, and may be

- lmmedlately after the water—based paint is mixed with the (d)

26 -component or. aﬂ:er the resultant is allowed to stand fora given time,

As the aqueous dispersive medium, a part or the whole of the

-transparent paint can be used. When the gelatinized product is
"-iadded to the aqueous dispersive medlum, the aqueous resm may not
- be contained in the aqueous dlsperswe medmm and can be ml.xed in

a subsaquent step

16
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15

20

.25

- om0

- - gelatiized Proguct, the FiscosityIRs thy arent oz
- The fettteBlad Bftnt BO10508 PRrblc1es cabe AibRedd i the game

- waytan be hidden. Specifically, the gloss of the

board, netal plates, glass, and porcelain tilgs.. The
surfaces .of these substrates may be subject efaii?q;uaryQOOG
any-surface treatment (for -exanple,. with a sealer, a
‘surfacer, or-filler). The -substrate may be Rgtcr:
on ‘which a paint filmhas already been for rggﬁ%g%%@(%m
substrate to which 15 wall paper is. pasted, or sone
"~ other substrate. In- this invention, it is desired to
make an undercoat |ayer " froma colored mat undercoat
~ pai Th é¢Rkdretodidles thel slidpd dfthe feiniedscolo@d particles
. "undercoat paint" on occasion) before the painting of
inte e flaf florm,cigl is adxispble to sslpot oriagdjustapprepriately the
pn 20 Ih

~_y..und t, | - h i th f, fine.
 shaps 6Estiying fan, the, iz Endppition afthe stirzpig fanig

reldtipe to'4 e%&%%ﬁ:?%&gg %Siaﬁ%q' Speed STt d,i,_t‘irfiﬁg f&nre]é, the N

pai nting wor the nu col oured pai n

~ viseositiyoof the wadter-lpsied pantyorike brdnhyr of dddinig tiee of o

rol'l.er painting or blush painting), -so that a uniform
' ggqp_qurepg paint, and so on.

. “undercoat paint in this invention .can be defined by
" 't heSinee thar shaps oftther eoloredrpartipbes s flag| insth isf
t he, undercoat ... paint is usually 40 .or ]ess,.

inveptian. &, paint film pasellentinflatpess saax be efsrgn%- ofhe

ehofEnnldeb 5 BIEIARE M PG sBL0F Pt not

' partib‘iiléﬂ?i hinieod] ahdadrd ﬁﬁuﬂll?efﬂé@ﬁto.mi 6 10mm) igreféiably
N applied. The adjustnent of the gloss of the undércoat
from 5

& te v, aipt opote preferahly dropy 06§ toh2 mimad and

 Drohed thergebtinigedprodact sb dleBeined i the shusaus
dispétisife Qﬁé&@gﬂxﬁﬁ% g.iusgs,eeg@gahssta%@ﬂzgg 3B a1ERCh RLRIE 0t

pai nt can y mXxing the aqueous ,resin,

- ExahiiplexobDsuphoididépesionestabilicer finol®dé tBignésidmesalts,

~__aqueous resin, a water-dispersible resin and/or a _
calgipm salts, bariumesalfs.caluminuse saltsy sodivm saltsppotassium
of -t resin 10 include acryl resin, urethane resin,

’:saltm AP EAYESe resin; silicone resin,

URréJﬁgtﬁﬁigr@..fb?g%ftﬁﬁ%1n€ﬁ%é!¢f:iﬂﬂ‘ ¥f vfrheted ortions of

-~ acryl /ur acr I cone resin,

the cpbbyed pairtivlesbain, alsadbe dhicdrparate ihvethecaquedasor

.nore thereof can be used. Such a water-dispersible

- dispegsive medinm sosas fpiconduch theymese relipble gelatinization.

g o AR g 0hs WiSPRALNY AL 4 Wulaly from 7 ko

) {10,,preférabl’y. from 7to 9. In particulér, when the (d-2) component
s used, it is desired to set the pH of the aqueous dispersive medium

" into.such a rangé.:_ _

 In this invention, after the dispersion of the gelatinized

plrddiict in the aqueous dispersive medium, the (d-1) can be further -

-~ ‘blend therewith. In this case, as the (a) component, the (a-1)

component is used.

| Thr_ougﬁ Such_ a step, ,the {é—_l) component and the (d-1)




the formation of "a paint film By having- su%t]:eb{uq%zoos
crosslinking reactivity, properties of a paint Ti

such as water resistance and adhesiveness can be nade
hi gh. Moreover, in. the case that the sub$L¢@5q05SK(sg)
contains Ilye, gumor the |ike, the oozing thereof can

be 20 prevented if a cationic aqueous resin is used.
Exanpl es of the col or pigment include titani um oxi de,
zinc.  oxide, carbon black, |anp black; bone bl ack,

L °°%P§mnttereﬂﬂta&i¢h each attierein ¢hppmlo:hdcpantmllels.u#face |
o cobalt black per anese iron ack, red iron
_ Tay§8%h sk itise SRE ollk BeUroing R tRBUTY R Hel bainting
‘ | I n
.S“‘%‘é*,‘“?‘é‘rf e F’P%#iox. et

propextiesi oifitloé prdntdilm wuchag %Mﬂzeﬂbisﬁméé andl |eiter
~ Pht hal ocyanl ne_ Geen, ultramarine blue, Berlin Blue,.

- reslﬁ#ﬁ&l"ﬁ AR Al S@M?ﬁﬂdne Bl.ue, QJnacr'i done- Viol et

oy 136 B Refbnt o B RSB oRRS 5 bl Fom

S g S A

10

20

.25

be colored into a
that therklendofthet(d- b} codeponeny isaistially coadiwtedeat
calcite, light.--calcium carbonate, white carbon, ‘talc,

' -fémlma i tpmpeEgtussy (Heating may bei cendurted agi neeessaryys

oo orB8F tklon B Fhe cBRnblicitn  fysliniaiips niving

| :twoqnaliio?temwdeéd patidleb@ffRrefit @ﬁ%o@&i‘@éng I‘Ej)h s d@visaBle to

bal | oons.- Gne or nore thereof can be use e average

adopipﬂnt exampliez ¢hef fallewing emelthogs:gnent is usual ly

fromO. referably froml to_ 200 pm 10
A&‘Jdﬁ?g]ilﬂé %ﬁo Bffgﬂ‘%{quafn%’a esein igo emémmelesrm a

il amgheh MmN, Shet BnFhROnv AR

15

thedeopadftfyasdt s by wei ght) and the anount of the
- eéxtender pignent is from5 to 300 parts by wei ght

(p remﬂmc} of asiding tveo p00npze mlmnm@ prpdpets different
t of 1 ol dconte he_.aqueo :
in ol fob¥ ¢ m@tanaee BF seanenyialy éptw%ér;&%

- medihil afiaUidpe SRt oAk r@b{ﬁ%e@hﬂg%@ﬁ

above- nentl €s 0 such
addinttovitre conhpdmt&oﬂlcifhﬂﬁ% ﬂiﬁiﬁﬁéhp&ol@%@arﬂiﬂes

.other than the ﬂat colored gel particles can be 1ncorporated

'Examples of such colored particles include natural stone cracked

products, colored aggregates, plastic p:eees, rubber pieces, metal

'- pleces, and inorganic mineral pxeces

In the composxtlon of this mventlon, known addltlves for

r palnt other than the above can be appropnately used. Examples of

_such additives include a pigment dispersing agent an antlfoamer, a

. thlckener, an ultravmlet absorber, an antioxidant, an antlfungal

30 ©

: agent a preservatwe, a film-forming aid, and an ant1freezmg agent. .
B A color pigment may be added to the tra-nsparent paint unless the -

vividness of the resultant paint film is damaged. An extender

18



antifoamer, a thickener, an. ultraviolet abs a
anti oxi dant, an 20 antlfungal agent, a pr- eg:’{efes‘%?a%g?%
a filmformng aid, and an antifreezing agent. The ,
col or tone of the undercoat pai nt is-not- partdeil @dw(sc)
limted. It is desired that the color tone is a color o
which is approximate:to that of at. |east one of the
colored particles. . By 25. = setting such a color

tone, harnoni ous finish having a highly beautiful

pigapprticaniiee Likie &fn BY aseddn fiy wdterdnpdd phinh wifichhe

undercoat paint, a roller, a brush, a trowel, a spray

makesithe cplereshpapticledd. I n the case that the .
, i_cat used |ndoors aroller or a brush is -
(Pag‘géf‘ c@lq‘ﬁom t he Vi evvpoi nt s of painting

- wor kghid lelolny Boéﬁ% 'Jlgtli’i%cl lbﬂ 'e' Gded 4r %armus |
February 2006 F-P0510.5SK ( SG) an ers At the t

.. punploseise fapjeiiample rfprtlimldmgrh:wﬂdnpg |mate1ﬁy.ls,bcivzl

diluted with-water. The, appl anmount of the

- engiRgErigy WpaNoky RISsE pro weits metabproducksy . |t

' nok B IS, S B . SiotMBIE g

10

15

- -compbsﬁ%nt@mmm, forr8fafifileas!d su?fa&eabbasatﬁ@e

time for the drying is usually from .0.5 to S hours.
mapgnial foir yanipus shbstrates sowth palqancrtdte, mobtfalc sidimged
int, ca I|e thereto I'tj-col qured.
b°3'8§r ﬁ?tmﬂagmiﬁ et °%‘i§b| Boal phEwogd, plastic -

boaf'ﬂai’net}&lﬂhl:éé ngltgﬁgl %gg c?%%lé}rw col o:rﬁ% par%i%g of these

subatmuesrm@ bé smﬂecfw ol iy Sarfice tfeatiReRe (6 exataple,
roll'er or a blus I f .the colored.

ef erabl e.
with & sealess asurfpcer,iex- Eélerrhd cThesmhsteatemay beds substrate

on §RARR K peiat i o alPedy ith d6-mnd. o ubhFrateta which

lgﬁl%}gngﬁﬁsté:@rof b&%%&‘ﬁ%@ uﬁ‘gﬁ%@@ giving no feeling

ess can tal ne I'n the-case that a

r ol Ieithds iavehtion, it issdésiredrizpmakebircunderepat layer
coating. At the time of the application, the paint may

- fmlﬁ@ eplaneshmgt:yndergeat paing (éiea*swsﬁmlr@efe tomerely as' '

the SRR Path \PhBestoinn) ERFTCRbe PAaNiAE ot ey

B multi@otodRsd Palint YorhBBsHBL. © B axl RALPEBAL Piyérnak, on

.20

the time o ['ication, and ot

-the surface thereof fine 1rregular1t1es havmg a size in micrometer

: order “The fine u'regularrtres causes an improvement in the

painting workability of the multi'-celc)ur.ed_ paint {in particular, the

25

80

A_p_aintiing workability at the time of roll"e'r painfing or blush pairlting_.)_, S
-~ -so that a uniform and even patterrz face can be formed. Itis
“sufficient that the degree of coloration in the undercoat paint is such = -

an extent that the substrate can be hidden.

' Speciﬁcally, the gloss of the undercoat paint in this invention- -

 can be defined by the specular gloss thereof The specular gloss of

_the undercoat paint is usually 40 or less, preferably 20 or less, and

more prefcrably 10 or less. Inthe case that the specular gloss of the -

19



The appl yi ng anount of the conposition. of thj .
invention is wusually from0.2 to 1.6 kg/nﬂ,%éebma’yzooa
preferably from0.3 to 1.2 kg/n?. It .25 is.

-advi sable that the pattern face after the ey QSQ(I(SG
of -the conposition of this invention may be usually
dried at anbient tenperature, and optionally by
heating. The tinme for the drying is wusually from1 to
5 . hours. 30 The top coat |ayer nmade fromthe

undetddatopaint’ Bohiph,nit spdiffieult thasithu anderoySt paing is
In particular, in the 3 February

di scont | nuous | ayer
uniformly spied.sKT| ixe@djustnmenwahedgmef the und¢reont -

 paifiohn Bo FERIBRrEAT ke SiRaPE tHebing ppd pasticlesize of
 an bILEANEY MehRUICoR ettEnded PiRthnts, Swhich wHIPBE Rilioribed

latemdidrechiind a3tic betwpehtthrepigments| wntsaof.cel i ng of -
wrongness can be formed even, if the top coat |layer -
doeTheundersprat maing eaxr berpradured by mixjag the aqueous

R e AR T

10

15

fol ARV aljidoRd AINiA, \ae&ﬁteﬁaisw:glbre pESHtahidger £
Exanpl es paint: wer ght) \WAter-dispersible resin B:

Wat&crgdluble ¢esin eanl be msedst \Examples fofl tHé kind of the reém
hacr I at e/ 2- et hyi hexyl , acryl ate copol yner, mninum .
inchifle acrglrasinnyretiane 1psin winyd ageiage resin, silicone resin,

.' ﬂucﬁ'@ﬂ% T yrrtalﬁgé’ @ém"‘@hﬁﬁfv&?ﬁ eal e@h@g q{agiﬁ) ! &':{ﬁ? h?’e&ane

group-cont a Ic resin

-resinRidtyl/ Sidvitd Yésig/ ingt eaéehsi aahd delhifiose

copol yner, minimum filmform ng tenperature = CC, " pH

deriyatives| | @neconmere theeeoHgandhemsediat er - di sper sibl e

el S S RS AR SR mhea'

: resifCha®fig & nat@fd ekt c2B8LRN KL Yaktion is generated after

' the formation of a pai—nt film. By having such crosslinking

feagtivity, properties of a paint film such as water resistance and

'adhe_sivenes.‘; can be made high. Moreover, in the ¢ase that the

' ‘_ substrate contains lye, gum or the like, the oozing thereof can be

95

30

.prevented if a cationic aqueous resin is used.

" Examples of the color pigment include titanium oxide, zinc

oxide, carbon blaek,'l_a"mp black, bone black, graphite, black iron

: ‘fldxid'e,' copper chromium black, 'cobaltl black, cbppi_er mang'aﬁese iron
black, red iron oxide, Molybdate Oi-ange, Permanent Red, Permanent :
"Carmme, Anthraquinone Red, Perylene Red, Qumacridon Red,

: yellow iron ox:de, Titan Yellow, Fast Yellow, Benzumdazolone Yellow,

chromium green, cobalt green, Phthalecyanine Green, ultra_.ma-rme

- blue, Berlin Blue, 'cobalt blue, Phthald'cjanine Blué, Qunacridone'

Vlotet D:oxazme leet aluminum ngment and pearl p1gment By

‘usmg one or more of these color ngments, the undercoat pamt can -

20



25 \Water-soluble resin A hydroxyethylcell ul
powder 30 Water-soluble resin B: 3% by wei grﬁﬁeebruaryZOOG
gal act omannan aqueous sol ution Pigment A: heavy

- calcium carbonate (refractive index 1.50, @A@Y SK(SC)
particle size = 8 prr) Pi'gment B: silica rock powder
(refractive index = 1.55, average 3 February 2006

F- PG6105SK( SG) partl cle size = 2 pn) Pignent C

preci pitating barium-sulfate. (refractlve i ndex =

. 'be colred m)l@raglespmdlcolertone -4 jim Pignent D

10

15

amquat g
' (preferably from 10 to 200 parts by weight) per 100 parts by welght of -

silicaro (refract|ve index = _1.55, average

par E¥418P *‘ze S@W qx pigment include heany calcium

- earﬁfn:o,?:‘at%coal@té quﬁt caé%% €¥§5%$£ %?é#ﬁ%la‘gﬂ' 73 Fﬁggx

kadli®clady gotger’shdall, @Hindl éRy; diaboRrifcebus eW‘EH ®parite |

pi gnment sol ution A’ 60% by wei ght titani um oxid

powilendradum sulfatep predxmpetmmbamgnrmﬂm,mmca sand,

1800) Wite

sty 3o Rt o SEE o S o e

h_olﬂ:iv? ﬂﬁ{lﬁféhds S%HE'&“:&&&??E&%&{@F@% usédl | FHE av gyerage

pol ymer | spersing agen I"'ene™ oxi de "ad

patticly Isizé of theodetoi dér pisidnt=isle9eilly frbkh 9.1 to 500 pm,

sol ution (dlsper3|ng agent: carbonic aC|d type

‘—""pre faraply fromg Aden200npmbeul ar wei ght = 1800) 20 Bl ack

G SREPLsIRLbIHY Ereioiot gheknf the samponenis i the

- uaaeebmbaqhe,pﬂég BloARE L tl&é"c‘b‘lb??%%rﬁ?:{f%ﬂ:c% 8300

. al kyl am -ne ar wel ght
parﬁelaytwwghtc(@rpﬁenablﬁ froni &<yo IRO0 fpatts byosretght) aale the

tetrag&i’ﬁoxym | ane condensate .30 Reactive conpound B:
detepigmeatsis from B e300 mﬁpdamredxht

solid content in the agueous resin.

In the undercoat paint, known addi_tives for paint can be

"app-'ropriately used besides the above-mentioned components.

Ex-amples of such additives include a pigment dispersing agent, an

' s antlfoamer, a th1ekener, an ultravxolet absorber, an antloxldant an

20

2

130 .

jantlfungal agent, a pr»eservatzve, a film formmg aid, and an

'antxfreezmg agent

The color tone of the undercoat pamt is not partlcularly

'j_lxmlted It is desired that the color tone isa color which is
- '.approxlmate to that of at. least one of the colored partlcles By
: settmg such a color tone, harmomeus finish having a highly

-beautlful appearance can be obtamed

For the appl;catzon of the undercoat pamt a roller, a brush a.

'trowel a spray or the like can be used. In the case that the

appllcator is used mdoors, a roller or a brush is preferable from the

v1ewpomts of pamtmg Workabllzty, applymg and adhermg abll:ty,

21



2, 2- bi shydr oxynmet hyl but anol -tri 3[3 (1-aziridin
onat e] pH adjustor: anmonia water Antifoanme?
silicone type antifoanmer 3 February 2006
. F- PO5105SK(SG i [Test. Exanple-1] . (Prodygﬁgm%K(SG
' rrul.'ti -col oured paints) Paint conposition 1-A Firs
200 parts by weight of the water-dispersing resin A
were 5 charged into a container. Wile stirring of
the resin was performed in the state that the

}éegruary 2006

 -andatthiersn 'apm tiine of thiengpplications theluhde#SOak ggim may

arts b i'ght of the water-soluble resin A

T be ;S'df tedyyi mja,tprof Tirecapplying amount pgrthebu}nde'rgmt paint
- fo arts by weight of water
' "Is '\t'l/\%?aéﬁxd“ @%JP%%MW? grrﬂi myxedI g10 t her eby

Pr odyqs RevAsAbR G €Ré d??fh‘i% of t’ﬁg gﬁa&&b&é tai‘ﬁélafter the -

transparent paint 1-A was™8 e specu ar gl oss

appheaﬁonl\tixerecﬂ'ﬁspmuaﬂja)pemghred)it atbhient temperature,
' di spersing resin_A were charged .into another
an antm@ﬁ

y byherting. r Thedtime for thedryingsis psualiyfsom |

- 08 T siipRid’ A YR Va6 e SR Reiedh ttln "

10

15

. 20

25

‘30 -

‘multt eslowredpAintesin e 29 glﬁ@tﬁer@to\’\’e' ght of the.

white pignent sol ution, parts by weight of the

- ant |Wbandﬂ3,e Bmlytmmdou;vedma;ht isfapplied, varitus ppplicators .

a c?% t of ﬂg_ reactive é)npound A vvere added:;
‘sucH a¥ R SPapn aplIeE, A hinstARd 3 HEmeh CpR da BRRG. o n
partbitiel ) Sl heslondU s dles e pifictes made

fronetlhé{a) td (d)eonbpyRenitil 4 @6HEr d10R Elﬂﬁ!shrl*s %ﬁﬁfeﬁ‘&blel A
wer-e added 8 parts by weight of an aqueous 5% b
vei §hthe golored parsicles azel mtténlessmcba mtm (a) to (d)

cong bl s 4 S 5 Bl BRI
ol 0 s 167, B0 i, For i ponson,

wat er . base

- finishgivisgad fedlhey oo tomynésd &aﬁllﬁ. obtdiidd'in thE case that

further continued. In this wa a paint conposition

~a rojler or grhlushnis uaede repwra er spray\coatiagsi ze of

c onﬁ% %Pta %Prréno\%e cat?&:g, {he ﬁ/a{l?lltd&%y 59 dinifed With

;water It is advisable that the blend amount of water is
.;appropnately set consrdenng the k.ind of the applicator, the state of
- the undercoat for the appl:catmn, the temperature at the time of the -

| appl»:catmn, and others

The applymg amount of the compos:tron of this mventlon is

us;_‘ially from 0.2 to 1.6 kg/ mz, preferably from 0.3 to 1.2 kg/m2. It

" is _e-dvisable that tlie pattern face 'a.fter' the application of the

| composition of this invention may be usuallyvdried at ambient

temperature, and optronally by heatmg -The time for the drymg is. .

- usually from 1 to 5 hours.

The top coat layer made from the multl-coloured paint may be _

a contmuous layer or a dlscontmuous layer In partwular,r in the .

.22_



3 February. 2006 F-P05105SK(SG A paint was %lgeq)gga 2006
in .the sane way as the paint conposition 1-A eXcep
that respective ingredients .were used at a blend
ratio shown in Table 1. In this way, a..paFRP051053K(SG)
conposition 1-B wherein fl at gray parti cI es having a
size of 1.0 to 1.6 mMmmwere dispersed was yi el ded.

- Paint conmp osition-1-G A paint was produced in the
same way as-the paint conposition 1-A except that .

' ) casPéﬁWc% iopdored maat mmt ieusedsfar the underepdt dayen, a
: in Taple. 1. a pai osj tion _
patfeRl Tt glrRic npitee D bimiahighers Sambe Agrmed SuopAf the

. I
: _topcolé‘l%iit orfﬁ 12([1)8% \p%tﬁ?gi\}\gﬂgfe??gc uc ed*ﬂlg ‘&ﬁ&e%carfag I i\%}é’ g.am

the paint conposition 1-A except that respective-
|ngred| ents were used at.a 15 blend ratio shown -in
In this way, a paint conposition 1-D wherein

o a?%ﬂ@é&ﬁ? i 1 B3 B e iR, shiseb? diakifd e |

- chafaPBstIBOPI ERbtlohAeARIE WAy as the paint 20

10

15

conposition 1-A except that respective ingredients :
wer?h_tesﬁﬂlcuﬂmg ihgredientsiwemhasediin flablprotuction vfsa

_'pai!\sg a paint corrpositi on 1-E wherein flat-black

rticles having a size of 0.8 to-1.2 nmwere

R A et S ot ey

 mettoiti9latd methﬂm@mcfﬂm CRTUG i eAS hidiRWRN S

were used at a blend ratio shown in Table 1. In this

' fﬂmn&;tmmga:empetatpuel + 306, PH = 818 olid ideatteqrtay 50% by

étlcles having a size of 0.8 to 1.4 mmwere
wei persed was-yi el ded. . Paint conposition 1-G 3

' WHTRR gy %ﬁ@@al’ééfﬁ?giéﬁ‘lﬁ%o%nﬁé 5165 Qe eyt

:meﬂﬁmymue//e-etnglm@kﬁruérﬂate do'iﬁiyﬁieﬁ migifiumit i 0

shown in Table 1. In this way, a paint. conposi tion

‘filmifq;ming temperature = 2°C pH = 6 2, solid content = 50% by
-]Vwelght) '

g Water-dxspersible resin C: carboxyl group-containing acrylic resin

E 3 emulsion (methyl methaerylate'/ butyl ac'rylate /acrylic acid

20

_-copolymer, mmrmum film formmg temperature 0°C pH = 8.2, solid -
-content 50% by we:ght) o ' |

oo Water-duspersrble resin D: acryhc resin emuls:on (styrene/butyl

e acrylate copelymer, mrmmum ﬁlm-formmg temperature 0°C, s_ohd '

%5

80

| 'eontent 50% by welght)

Water-soluble resin A: hydroxyethyleellulose powder

E Water-soluble resin B: 3% by weight galactomannan aqueous
-solutron '

e Prgment A; heavy calcium carbonate (refractwe 1ndex 1. 50
- average particle size = 8 pm) '

ngment B: s1l1ca roek powder (refractlve mdex 1. 55 average R

23~




10

16

- solution (dlspersmg agent: cationic poly-mer dispersing agent

wherein flat black particles having-a size of 0
1.2 mmwere. dispersed was yiel ded. Paint c e&f‘fﬂ%ﬁo“-‘
- 1-H A paint was produced in the sane way as the paint o
conmposi tion 1-A except ‘that respective’ |ngpeglgsmnssf<(s@)
were used at a ‘blend ratio shown in Table. .1. in :
~this way,. a paint corrp03|t|on1H10 wherein fl at
gr ay partlcl es having a size of 1;.0 to .1.8 mMmwere
di spersed was yielded. Paint conmposition 1-1 A paint

Pame;ﬁlsﬂucgdlmi the sarfe way as the paint composition.

] B el B Ao DS S £

: av&ﬁgerPaﬁmg%y@al@) wherein flat black particles. . .

havi ng. a si ze of to 1.6 nm were dispersed was

Pigmenlem sifisntocloppslet (pofrkotive Pallek 855 Pa06HRs .
he sane vvay as the paint 20 ;conposition 1-A

Par&@érﬁmﬁh‘:ﬁ rRBYective i ngredi ents were used at a

- PARERORL B o A4S (1dhed B8 e 4 o AbbEnd %%mﬂg size

_ ‘—OSZﬁanf 0.8 to 1.4 mmwere dispersed was yi el ded.

Pai nt" conmposition 1-K 25 A paint was produced in the

. Pigmant\Ry silica reckapowder ¢refyactivenindex ext.g3, dvertage
: ctlvelngrejllents were used at a blend ratio
partic

126, =4BPdMm) | n thi's way, a paint conposition 1-K-*
- WS Fgabh ot Atk RAB0E S RMhE Hicheilygs 38 disbireea.
solwidonqdispersihglagtht? caebondé ucifi§pe BRPEISHE bgeht, A

ﬁgl nt was..produced in the sane way as the pain
mo mmlghtP-ABGmept t hat respective ingredients

- o5 b 08 3 SRR i hage peteca

| 'soll.ﬁﬁé% égg% He Mie? ga%béﬁmlpgl Bt cﬁsgg}wagém

{alkylene oxide adduct of alkylamme, molecular we:ght = 15000,

“HLB = 8))

* Black p:gment solution A: 15% by weight blaek iron oxide dispersed

- solutlon (dispersmg agent: carbomc acid type dlspersmg agent,
_ melecular we:ght = 1800) ‘
. Black plgment solutlon B: 15% by we:ght black n'on oxide dispersed - |

' (alkylene ozﬁide addact of alkylamine, ;holecula-r' wei'ghi: = 15000, -

25

: ";'30 |

| HLB = 8)

* Reactive compound A: butoxy-modlﬁed product of a

tetramethoxysilane condensate

- Reactive compound B: .tetramethoxysilane condensate

* Reactive compound C: ' | -

' 2 2- blshydroxymethylbutanol-tr1s[3 (1-az1ndmy1)proplonate]

*pH adjustor ammonia water

* Antifoamer: silicone type antifoamer

24




A paint. was produced in the same way as the i,nt
coﬁposi tion 1PA except that respective i ngrec?o'élefpt"é"’w2006

- were used at a blend ratio-shown in Table. 1. In this
way,- a paint -conpositi.on 1-M 10 wherein fl at—90510531<(sg)
bl'ack-particles having a size of. 1.0 to..1.6 nmwere
di spersed was yiel ded. . Paint conposition 1-N A paint
was produced in the same way as the paint conposition
1-A except that..respective ingredients were used at a

[TefGBSFW?éﬂlo shown in Table 1..-1n this way, a
re nflat gray partlcles

| ?(Prﬁg\h#&'bo%o Iggitd'lf&il%‘ng B2 were di spersed ' was

10

15

"‘___'20_

B

. Paifited

bosiBbal 150MPosi tion 1-0 A paint was. produced
In the same way as the paint 20 conp03|t|on1A _
exc dfirst, 200 pastmbylwmghtgeﬁthemewiepeﬁﬁdxgafes@n Awere .
bl end, :ratio-shown in Table 1. In this way, a paint

°h3cf&‘i‘%o§}tﬂ dpontainoner While stirring of therrdsinayas performed

*im 54 e b hyh R 1R ARS8 y 000

; 8 pdrtsWY weight ¢
B NG O 00+ Tt oK O 1 A RS, P

weightafthe\piginent A, 1 part by weight of the antifoamer, and 250

‘parts by_ weight of water were added thereto and uniformly mixed,

V't'he.re’-b,y producing a transparent paint 1-A. The pH of this

transparent paint 1-A was 8.0, and the specular gloes was 8.

‘Next, 90 parts by weight of the water-dispersing resin A were

charged into another contdiner. While stirring of the resin was

- performed in the state that fhe.ro‘eati_on speed of sfirring fanis was set

to-1800 rpm, 180 parts by weight of the water-soluble resin B, 90

- parts by weight of the white pigment solution, § parts by weight of -

‘the antifoamer, 80 parts by weight of water, and 5 parts by weight of
“the reactiv‘e compound A were- added thereto and unifermly mixed, -
‘ 'thereby producing a white water-based palnt 1-A. The pH of this

fwater-based pamt 1-A was 9. 5.

To 474 parts by weight of the above-mentloned transparent

‘paint 1-A were added 8 parts by weight of-an aqueous 5% by welght B
'-ammomum borate solut:on as a d:spersmn stabﬂlzer The rotatmn .
: 'speed of the stlrrmg fans was set to 900 rpm to mix the solution
-umformly Thereafter, 450 parts. by weight of the water-based palnt . '.
. 1-A were gradually added to and dispersed in the mlxture while the

stirring was further co-ntinued In this way, a paint compomtzon 1-A J_ |

. i wherem flat white part1cles havmg a sur.e of 0. 8 to 1. 2 mm were -

" 30

dlspersed was yxelded

'_Pa:‘nt composition 1-B |

25
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"blend fatio shown i in Table 1. 1In this way, a pamt compos1tlon 1-E

Paint composition 1-D

O00co ,"»./~t/~MNm ,G P~-"' .00r00.11
AR COV,t-cl r-4 00coi n00. 3 V4 coth Nrr-1 co§%%§f?fy2806_

10,d !'nlrl 1 cir-4 x-01.ewOrd U toOOl 00" "i O coONI di
O co MW/~ Opp O-~yl1lrP-W,! "i I'lOfEUNI}B,lﬂS@K(SG)

-.‘C|a OOcqr4yV| Mul-wh .

A paint was produced in the same way as the pamt

_:_composztzon 1-A except that respect:ve ingredients were used at a

blend ratio shown in Table 1. In this way, a paint compos:tlon 1B

wherein flat gray particles having a size of 1.0 to 1.6 mm were

dispersed was yielded.

VPaint com_pos:txon 1-C

A paint was produced in the same way as the paint

. composition 1-A except that respe_ctwe ingredients were used at a

blend ratio shown in Table 1, In this way, a paint composition 1-C
wherein flat bléc‘k:parti’cles haVing a size of 0.8 to 1.2 Vm'm'wer_e'

dispersed was yielded.

A paint .was,_pr-oduced in the same way as the paint

- composition 1-A except that respective irig-redients were used at a -

bI‘end ratio shown in Table 1. In this way, a paint composition 1-D

wherein flat gray' particles havmg a size of 0.8 to 1.6 mm were

.dlspersed was y:elded;

Paint c,omposﬂ:.lon_ 1-E

A paint was produced'iﬂ the Same ‘way as the paint

ﬂcompos:.tmn 1-A except that respectwe 1ngred1ents were used at a

wherem flat black part1c1es havmg a size of O. 8 to 1.2 mm were

L 'd1spersed was yielded.

25

- 30

Pamt compomtmn 1-F

A paint was produced in the same: way as the paint

"coinpomtlon 1-A except that respective 1ngred1ents .were usedata -
‘blend ratio shown in Table 1. 'In this way, a paint co:ﬂposxtlon 1-F :
| 1-wherem flat gray partlcles havmg a size of 0.8 to 1. 4 mm were

rdlspersed was ylelded
_‘;f .:.Pamt comp_osﬂ_:lon 1_-_G‘r :

- 26
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wherein flat gray particles having a size of 1.0 to 1.8 mm were

M\)O 14cor11.Y"~.ny)6col6vﬂ11[
cow co CigocliYRYYY OOOV p p ' N fdge%%fﬁ%@%
Ncoi R itm 104 0 OW IN "wl _' AYy/~ W/ Y. Oq O Coo
,-1 110 C0000 OOO 0, s, A U} Ifl Nt OCE‘APO§3:05SK(SG}

N \ND4. 1t.C

A paint was produced in the same way as the paint

: compdsition 1-A except that fespective‘ ingredients were used at a
. lilend ratio shown in Table 1. ' In this way, a paint composition 1-G
. wherein flat black particles havmg a size of 0 8 to 1.2 mm were

" l dispersed was yielded.

' -Pamt composﬂxon' 1-H

A pamt was produced in the same way as the pamt

'- compos‘ltwn 1-A except that respectlve mgredients were used at a

‘blend ratio shown in Table 1. In this way,. a paint composition 1-H

~ dispersed was yielded:

. Paint ¢omposition 1-I

A paih-t was p'r:oduced in the same way as the paint

_ cemposm.on 1-A except that respeetlve lngredlents were used at a
" blend ratio shown in Table 1. 'In this way, a paint composition 1.1

-wherein flat black partlcles havmg a size of 1.2 to 1.6 mm were

dispersed was yzelded.

.Pamt comDOSItxog 1.J -

A pamt was: produced in the same way as the paint

~ composition 1-A except that resPectIVe mgredlents were used at a |
_ ' "blend ratio shown m Table 1. In this way, a paint compos:tlon 1-J
- “Wherein flat gray partlcles having a size of 0.8 to 1.4 mm were

""dispe,rs_e_d-was yielded.

E - Paint composition 1-K

25 -

30

A paint was produeed in the same way as the paint

composition 1-A except that reépective ingreciients were usedat a -

blend ratio' shown in Table 1. In this way, a paint composxtxon 1K .

-wherem flat black partxcles havmg a size of 0. 8 to 1.2 mm were

dispersed was y:elded

Palnt compos:t_mn 1 L

21
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A paint was produced in the same way as the paint

_ eomPOSition 1-A except that re:ejseetive ingre-dien’ts were used ata
‘blend ratio shown in Table 1. In this way, a paint composition 1-L
‘wherein flat gray particles havmg a size of 1.0 to 1 8 mm were

- dxspersed was yielded.
- Paint composﬂ:xon 1-M.

A pamt was produced in the same way as the pamt

, compos:tmn 1-A except that respective mgrechents were used at a
- blenad ratio shown in Table 1. In thls way, & pa:nt composition 1-M

- wherein flat black particles havmg a size of 1.0 to 1.6 mm were

dispersed was yielded.

‘Paint ‘composition 1-N

A pamt was produced in the same way as the paint

- comp051t19n 1-A except that respective mgredlents were used at a

blend ratio shown in Table 1. -In this way, a pamt-comp-es:t-lon 1-N

-wherein ﬂat gray particles havmg a size of 1.0 to 1. 6 mm were

dispersed was ylelded
‘. .Paint compomt:on 1-0

A paint was produced in the same way as the paint

: 20 _-eomposﬁlon 1-A except that respeotlve ingredlents were used ata
- blend ratio’ shown m Table 1. In this way, a paint composxtlon 1-0
| 'wherem flat black particles havmg a size ot‘ 0.8 to 1.4 mm were

"d13persed was yielded.

28
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No abnormality was observed in the colored particles.
(Exanpl e 1-4) 3.0 Painting was performed in theebsdgns 2006

way as in Exanple 1-1. except that there was used a -
pai nt conposi tion wherein, the paint 3 Fely

F- P05105SK (SG) conposi tion 1-F and the pai ntﬁrﬁ(%%%s@
conposition .1.-Gwere mxed at a weight ratio of

50:50 as the nulti-coloured paint. In Exanple 1-4, a
flat and snooth and highly vivid pattern. paint film

‘(Exuhﬁ'pﬂf p-py ay and bl ack were m-xed was able to be,

f or med. wever, ooze in gray and bl ack was generated

f r os sandeskeleton rpdleri wag uised € apply dﬂMtEmdbungd
d in-the sane,way as in Exanp

-‘Pmﬁ?e%ﬁgfé’%; ¢ paiat weeeelanﬂm%enéo%eaﬁesﬁqmpamon S
: .-Btﬁsrg%ﬁeci'gf alwgﬁt gﬂg: d&iz; ?Oa Sm;eltea}# %ngytlym%]an%ugﬁ of

conposi

- 0.6deg [13, Y|4 Slatel pratedvRitWiwas befcﬁ?ediﬁiﬁ& cbatedawithohgray

VIVId tern paint filmwherein gray and bl ack. were.
Cﬂ/ﬁbe aint vapdriest ebambhmlieh'etpm feor B4vheurs

. -sealgryan
- TheipRfte e RIgkE o ch) an% ik WRe ShrprEed. cfRdFHR
“a ANCAnRESARIITRd h& f &érﬁ 'bdiﬁmizﬁ &hémm whlte
except t hat t ere S use a| nt Con"pOSIt

10

15

andigenyeiweret indxediwas abbenobd I‘Ofmbﬁ arNiotdhhmahty was
. conposition 1-K were m xed at a .'20 weight ratio of
obsexyerd in fhe palored particles. ed paint.. In Exanple 1-6; a

-(]L:.;m%l tlg srmot h and highly vivid pattern paint film

ray and bl ack were m xed was able to be

f orraﬂhtmaoeeg YerfophRd fh %eysaeﬁé eégc&s F\ﬁ‘%ﬁrgﬁ‘:‘l@tﬁf

from.the colored. particles.

except that dheare was fusedea paint Ienmpmiap whersifotheppsint .

1-1 .except . that there was used a pal nt corrp03|t| on

-compasition dnd, ﬁhﬁrﬂalq{C&eee?Qﬁlmq rBaand the paigh

n%ﬁ'%ige -mJQ?i %\(ﬁﬁe B. gﬁt W@iog Tf é&‘&b‘h&f a2 the’

- multi-coloured paint. .

In Example 1 -2, a flat and smooth and hlghly vivid pattern o

‘paint film wherein white, gray and black | were mixed was able to be

' formed. No abnormahty was observed in the colored particles.

20

' © 25

(Example 1-3)

: Pamtmg was performed in the same way as in Example 1- 1

'except that there was used a pa«mt eomposﬁlon wherem the paint

compos:.t:on 1-D and the palnt eomposnlon 1- E were mixed at a

‘ wefght ratio of 50.50 as the multl»eoloured pamt

In Example 1-3, a flat and smooth and hlghly vivid pattem ‘

_'_pamt film wherein gray and black were mixed was able to be formed
- No abnormallty was observed in the colored partlcles : N

E N -'_--(Example 1-4)

Painting was performed in the same Way as m Example 1-1

3 30 i.:...ex_cept that there was us.ed}_a pamt composition wherem the pamt e

30
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30 In Exanple 1-7, a flat and snooth and highl vivriyrg
pattern . 3 February 2006 F-P05105SK (SG) pai-Hictf 82006
- wherein gray and black were m xed was ahle to be
formed.” However, the.finish thereof was a gi
whi-ch was sl i ghtly poorer in vividness. thaEfn %ﬁh%mSO%K(SG)
Exanple 1-1.. (Reference Exanple. 1-1) . Painting was
performed in the same way as in Exanple 1-1 except
that there was used a paint conposition wherein the

‘copgpoditican AP sird the pdingsbrnposPeion 1-G wWereshiiked dt &

were mixed at a weight ratio of 50:50 as the

Wiﬁm ratig) %seﬁ%asmhe multiaiodouned mintple 1-1, the

pat v Bt T4 s W& e Roth el bighly. S Battern

| pai‘iﬂ: ﬁﬁh@ﬂer&i@é&aﬁ %%ﬁc@v&?&%ﬁéﬂ %é’{\lile tq e formed.

nmul ti -CO our ed pai nt Pal nt conposition

- HoWievetr, od@é imgray hndiblagit wals gé‘nerwﬁeﬂfrémrtwescﬁu:red :

n Awre .charged into a container. Wile

- 'Pa‘gf‘Fﬂelsrng of the resin was performed in the state that
, (EﬂaQﬁn?feOtlaé on speed of -stirring fans was set to 1800

4 parts by weight of the water-soluble resin A ,
35 |Padin®idy wd%epgﬂbrﬁied |iﬁ tmegasme %aylaeaﬁf ghtﬂgabgiul

. of.the antifoaner, and ".Parts by we
exqmtethmetleewm used at pamtdcumliasmiqn wherinttisr phint
' rodc arent paint 2-A. The pH of this
Psﬁ m%&%myosaﬁent id %’ﬁé‘é miged pbas
wei 50'% RQrti:% gmuﬂéd y&gn
. I spersing resi n ar I'nt o anot her-

ontnumeamp\l\éu 8, athigrmygrmdtﬂaetéﬁéIpalﬂamﬁﬁwherem gray
.gerforrmed inthe state that the rotati on speed of
an

black mereamizedsvasable dollpo formed. 2 Hopaver, bhe pattern
. wat gr - so egresin B, 50 arts :
' Wa%i'%&?%’f‘ ‘Yﬂ%’%’ﬁ ’c"ée%PtﬂFé SsWPLE FBFM\C"S%PﬁﬁPPE‘SbSha“

tho%'lﬂhﬁxaﬁ{ fehg.pl ack pigment solution A 5 parts by
wei ght I?he antifoamer, 50 parts by weight of

*(Exanipie 1-eﬁ)d 3 parts by weight. of the reactive. 30

conpound C.were added thereto and uniformy m xed,

t hePeigtingrwps performed in thei9ose wog)apinExample 1-1

1 exc%tz gﬁa@ﬁ?g eggsggxé%a&n\%%fng tg:Tg:.epJ)sltmn wlilae-rem the paint

' _ _compos1tlon 1-J and the paint compos1tmn 1-K were mixed at a

.20

.we1ght ratlo of 50 50 as the multl-coleured paint.

In Example 1 6, a flat and smooth and hlghly vwzd pattern

~ paint fi_h_n.w_herem gray and blaek‘were mixed was able to be formed.

‘However, ooze in gray and black was generate-d" from the colored

- particles.

S 25

30

‘ (Example 1-7)

Pamtmg was performed in the same way as in Example 1- 1

: except that there was used a pamt compos:tlon wherein the paint
composﬁxon 1-L and the paint compos:tlon 1-M were m1xed at a
' welght ratio of 50:50 as the multi- coloured pamt

In Example 1- ‘7, a flat and smooth and hlghly #ivid, patterﬁ : "‘ o

31



To 620 parts by weight of the above-nentioned _
transparent paint 2-A were' added 10 parts &FE{B&F%?OOG
of an aqueous 5% by weight 5 anmoni um borate sol ution
as a dispersion. stabilizer. The rotation speedg,%g)t_shesg)
stirring fans was set to 900 rpm to mx-the solution
uniformy. Thereafter, 493parts by weight of the

~ water-based paint -2~A were gradual ly added to and.
dispersed in-the mxture while the stirring was

, palﬁﬁ filae witexelinh piay ahd black weye neixed waswblpao be Q‘Ormed

2-A 10 wherein flat gray particles having a_ size of

| Honuevex,othle ﬂnrwh\me@eefm sdinighswhileh was slightly poorerin

' vivi rrqoositl on, 2-B ai_nt produced in the sane way
‘ &FS%%’ except t hat respective
‘Reféig,rneéy Eﬁhﬁl sed at a 15 blend ratio 'shown in

' Table 2. 1In y, ‘@ paint conposition 2-B wherein

10

15

S éxcsa#ﬁh%eapdﬁaeéusq
 confplBRIG 25 £58 G RRInt IBIbERISH 116 fideSHidhut o

weifBY ratib BRSU:50 éeme%ulencaldare\wgamm flat -gray

(Proguntionyofzmodt

fl aPamamlg wastpe:ifesnimi/ ingdhe same way@hs3in dma:ﬁpﬂml 1
were_  di spersed was a;l el ded. Paint cosh osition

a; print sRmpogition wbep'&mtthsopamt

particles having a. size of 1 mm were
di sherlﬁdremee JExdugle 1-Hgithe whqlegftthmpaaﬁt fim\was

oft-Ehifi 4 9 BatiearRAInt il RRGE Bk vivigtisoRag able to

'befW?ﬁ?eci‘sed at a blend ratio shown in Table 2. In. this

way, a paint conposition 2-D wherein flat black

__[TegtaEkaﬁilﬁ‘éﬂ]aVI ng a size of 0.8 to 1.4 mmwere

di spersed was lX-I el ded. 30 Paint comosition 2-E 3
cpbsaosdipadafs)A pai nt was produced in

.the sane as .t he paint conposition 2-A except that

Paint.compg #8di ents were used at a blend ratio
sh n
M0 1 9P e e SRR ot

‘chafgeéd intoer cobtaiinyer Whiliastiyiigigefithe Reshh was peribrmed-

conposition.2-F A paint was_produced in the sane vva\i ,
in t‘hg stage thagithe rotation speed of stirring fans was set to 1800

rpm, 4 parts by weight of the water-soluble resin A, 35 parts by

- weight of the pigment B, 1 paft by weight of the antifoamer, and 380

20

25

30

“‘parts by weight of water i;vere added thereto and uniformly mixed,

'thei'eb'y producing a transparent paint'2"'-A- The pH of this

transparent paint 2-A was 8.1, and the specular gloss was 5.
- Next, 85 parts by welght of the water-dlspersmg resin C were

charged mto another container. While stirring of the resin was

'-Lperformed in the st-ate that the rotation speed of stirring fans was set

to 1800 rpm, 250 parts by welght of the water-soluble resin B 50 .

| , .parts by welght of the white pigment solution A, 50 parts by weight . "
- of the black plgment solution A, 5 pa.rts by weight of t_he antifoamer,
50 ;iiar-t.s by weight of water, and 3 parts by weight of the reactive

compdund C wégi-e added thereto and uﬁiformly mixed, thereby

IR
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20

wherp R eray Farticlen inriogt sigen

conposition 2-A except. that respective ingr nts
.were used .at a blend ratio shown in Tabl eeazﬂ:e rjary 2006
this way, a paint conmposition 2-F 10 wherein flat

bl ack particles having - a size of 0.8 to 1. g @@ngggK(SG)
di spersed was yielded. 'In the production of the paint
conpositions.2-E and F, a mxture of the water-based
pai nt and the reactive conpound C was added to and

di spersed in the: transparent paint, and subsequently,

_prodiﬁtmg e wirite twarte rcbaged paift @A, f Thd o oif this

eltevmci Pai_nt corrp05| tion 2-G A paint was produced
wat eﬁ' a5e Rﬁ‘énﬁv% Wag®9pai nt conposition 2-A except

g SRS R B SER B R b Mbparent

paifibZPASkEF@aditedd 20 ﬂm&%jﬂwfe'xght SFRh agﬁbbﬁbe.f}o/ IvPéaght

a size of 0.8 to 1.4 nmwere ~dispersed was yi el

. ammmmdmnatletsqiutﬂm-la& pdispersionstabilizer.i nThbercstmtmn
, e 3,( 03|t|on2Aexcet t hat . :
spefdlafthc shihnt dans Was a6t 0,900 Thm forBiix the ralwtion,

un nifdiUe. nTﬂ@%?ft%r,lg- gt Jnstsvw viefigﬁﬁ'c&tth%%@éf '@ PdlpaHnt

2- H “Wherern aving a size o

 2-Atwere graduat dde&ﬂ;%féﬂd digpericd @Rthe hitdfire while the

production of the E)al nt conmpositions 2-G and H, "a
stirping was forthae coptinuedastn this maywipaint cema»siemn 2-A

O dded to and. ?qj;}ers in the.
| &BHWG

dlsﬂ%,ggﬁl@ﬁ§5, @dt he reactive conpound C was further
m xed 't Pai nt conposition 2-1 A paint was

Painf cdnppositioh/®Bsane way as the paint conposition 2-A .
- except that respective, w;gredl ents were used at a
bl ehPaint wasprnducedrip theosame wnysas/\&l}e paipti nt

conffifieiid 28 Silorbifaf rirne it Batiital SRsiifd ota

bledtPirdtioCOROR 1h Ahble . APthY wilA DpATNE %Gmg fon 2B

sane way as the paint 10 conpo ifon~2- A exce

-whereisp flati blaclkpactictes hawing wsixd of 08 tol tréimai mare

sho in Table2 In this way, a paint conp05|t|on 2-J

~ dispgrged was yiglded.cy particles having a size of- 0.8 to
| Pam"t éomeyﬁf:ﬁm 2-C

A pamt was produced in the same way as the paint

-;compomtxon 2-A except that rESpect:ve mgredlents were used ata
- blend ratio shown in Table 2. In this way, a pamt comp051t10n 2-C
' wherein flat- gray particles havmg a size of 1. 0 to 1.6 mm were |
- dlspersed was yielded. ' |

* Paint com osition 2-D
25

A paint was produced in the same way as the paint _

composition 2-A except that reSpectiv‘e ingredients were used at a

B ,blénd-ratio shown in Table 2. In this way, a pamt compomtlon 2- D :
. wherem flat black partlcles havmg a size of O. 8 to 1.4 mm were
e d:spersed was yielded.. |

1 I\.’a-m.t composﬂ;l.on 2-E

33



~di spersed was yi el ded. Paint. conposition; ai nt

was . produced in the same way as-the paint 3A'\: ruary2006

corrp03|t| on 2-A except that respective' i-ngredients .

were used-at ‘a blend ratio shown in Tabl epzpogmoggks(SG_
“way, a paint conposi tion 2-K wherein flat gray .

.particles having u size of 0.8..to 1.4 mm were

di spersed was yi el ded. 20 Paint corrpositi on 2-L A

pai nt was produced in the same way as the paint

conaopaintowas-grorkuenl ihithie s£aiteoialyyas ithe! paiintnt S

were, used at a blend ratio shown in Table 2. In this
compgsition A-f exerpbihat Gﬁspegtmtmemeats Werekused at a

blehdxatfd SR 1 nbIB A i this ston meltBh Sipasipn2-E

wheéRin L€ g fa!i'tid’l&s !‘?Aﬁ %Q’Y size 0110741, 6%31 were

conposi tion. 2- A except t respectlve i ngredi ents
dispersedwad wieldedbl end rati o-shown. in Table 2. In this
y, a _aJn_t Lonposition 2-M wherein. flat gray
Pai ; a- size of 0.8 to 1.5 mmwere 3

v ot iR o B k8 e, R R TRE BB e
c‘om loditios 2R ¢dvepEthat fedpébtivedimacditAls weteUééPat a
at respective ingredients were used at a blend ‘

. blendratioshon m feable 22. Imthis wapya paznhicm'nposi_tion 2-F

10

15

20

95

S 80

'Paint com ositmn

Al Bt Ll o o i

dlsfe@gaa%asg,gg%éd~+ 0 ,~ r-rqg 0" ODON . 000l na, | +70 C~~"

In the production of thie paint conipositions 2-E and F,a

-mixture of the water-based paint and the reactive compound C was

added to and dispersed in the. transparent pamt and subsequently

the reactive compound C was further mixed therewith.

-‘Pamt comp sition 2-G

A paint was produced in the same way as the paint

- composition 2-A except that respective ingredients were used at a

blend ratio shown in Table 2 In this way, a paint composition 2-G

';wherem flat gray partlcles havmg a size of 0.8 to 1.4 mm were

dlspersed was ylelded
o.H

A pamt was produced in the same way as the pamt

icomposnmn 2-A except that respect1ve ingredients were used ata

‘blend ratio shown i in Table 2. In this way, a paint composition 2-H .

wherem flat black -partlcles having a size of 1.0 to 1.6 mm were _

. dlspersed was ylelded

In the productlon of the paint compos1t1ons 2-GandH,a

.mlxture of the water-based pamt and the reactwe compound A was

"_added to and d;sperst_ad in the ‘_tl"anspal;ent paint, and subs_equently S

,34
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- Paint composition 2-

00c :WC% N NCOQ T-(COcqOOLOW. | 000 cN aQ->nl
" -000000I oc, ovi Oet N Nco00, - ~N , 00r 11300, ogg E%”PWZWG
N NOON 4 0. , N. ., riC 00000I(j,co ' M[ N-~00 1 N
TdgOOU) NcoOONad (c)(c)co N,..i N N MO~ OOQN,PNQQM5I§KNSG) :
M+x4pp 00' 00,,,0,1Q co 00 TcoOONOO N _
NOQQO01 n0OCA, 0, 0, 1AO! MCM N N Tt 0+ _+- +MDOI f) OL130=M

the reactive compound C was further mixed therewith, -

_-.Pamt comLsrtron 2-1

A paint was produced in the same way as the pamt

composition 2-A except that .respectwe ingredients were used at .#-;
‘blend ratie'-shown in Table 2. In this way', a paint 'cohipesition 2-1
o wherem flat gray particles havmg a srze of 1.0 to 1. 6 mm were

~ dispersed was yielded. -

Paint composition 2-J

A paint was produeed in the _' same way as the paint
ceinposition 2-A except that respeetixr_e. ingredients were used at a

blend ratio shown in Table 2. In this way, a paint composition 2-J

- wherein flat black particles having a size of 08 to 1.5 mm were

dispersed was yielded.

‘A paint was produced m -'t__h,e same way as-the peint

‘composition 2-A except that respeetive'ingredients. were used at a
‘:bler_ld ratio SHeﬁn in Table 2. In this way, a paint composition 2-K

' wherein flat gray particles having a size of 0.8 to 1.4 mm were

dispersed was yielded.

Paint comﬂosrtmn 2-L

‘A paint was produced in the same way as the pamt
composition- 2-A except that respeetrve ingredients were used at a

biend ratio shown in Table 2. In this way, a paini:’ compesition 2-L

- wherein ﬂat black partlcles havmg a sizé of 1.0 to 1.6 mm were

: d1spersed was ylelded

- Pa_r_nt comnosrtron 2-M

_A pamt was produced in the same way as the pamt :

- composztmn 2-A except that respective mgredrents were used at a .

blend ratio shown in Table 2. . In this way, a pamt composrtmn 2 -M "

' wherein flat gray partlcles havmg a. size of 0.8 to 1.5 mm were

,35
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posvq-xa;.E . 3 February 2006 F-PO5105SK(SG
2-1) A sand skel eton roller was used to- apply a
,nultl-coloured : _

'dlspersed was ylelded
~ Paint cemposztlonz-N

A paint was produced in the same way as the paint

_cbmpos'ition' 2-A e;kcept that re’specf:i've ingr‘edien-ts were used at.a |
‘blend ratio shown in Table 2. In this way, a paint composition 2-N
' wherem flat black partlcles having: a size of 1. 0 to 1.6 mm were

o ,dlspersed was ylelded



r at i 3 Bébruary 2006

pai nt wherein the paint conposition 2-A and the paint
2-B were m xed at a wei ght

conposition
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~ except that thefe was used a paint composition wherein the paint

.‘-25

30

Th

excépt that there was used a pai nt conpositign-wherein
the paint conposition 2-1 and the paint conposi®aresfy 2008
2-J were, mxed at a weight ratio off50:50 as the

" multi-col oured paint. 10 In Exanple 2-5, apfpgtiasdk(sqg)

~smooth-and highly vivid pattern paint filmwherein
gray and bl ack were m xed was able to be fornmed. =~
However, the finish thereof was a finish which was
slightly poorer in -vividness than that of Exanple .

A'(Exﬁ_niple(f_adan'pl e 2-6) 15 Painting was performed in the

sanme way as in Exanple 2-1 -except that there' was

used sand gleleton rollertwas used: to apply apmulti-coloured

ey R .
 2-BP@kRé middl B aWefzKt Patid {)f 8b:50d aﬁ'ﬂﬂ’&@p%l&%g{ﬁ(ﬂnt of

vivid pattern 20 paint filmwherein gra

0.6vkg fm2ntaedslade plate whidie wasr beforehdntboeatedwithia gray

faynam bl agk, was. .generated fromthe colored : _
.seagﬁfi’tai_ the paint fasdeiedat ambienttemperature; fog 34 hours,

BRab e ot l S MR Ao FaCXRRRIG . n BRSRRe 21,

a flabhhd sHOEBSLAH HighlPvivid Pattfn Paifit TAS WHORIA Say
were mxed at a weight ratio of 50:50 as the

&

- andnblack were unixed wasabld to hef fommed. ENpbnoguiklifyhwas

. wWhol e.of .the paint filmwas off-white, and no pattern
°bsﬁ5‘r‘?ff"ﬁth‘ﬁﬁ% red PRYHECIESsi dness-was able to. 3

. {BEx: 1 %y 2006 | F--PO5105SK(SG [ Test Exanple 3]
e sy |

on of nulti-coloured paints) Paint
conPaRitiihngrwas Herie he i) thedamb\wif iaglin Bkabliple 2-1
. water-dispersing resin A were charged into a ‘
excephthakdhergywas usedra ipainsicomposition whereia the paint

_j.n t.he state that the, rotation .spee f stirrjng,fans
confghditfar Bt the Ain Cam AR IeE 2 fiwtd mipfth bET
-y 95.%. i \ 8 j ._Of t he '
wex%%i f%a?f%f,gb:%geaz%%hgzﬂl Péﬁgé/&v?g%f gﬁl?b%iﬁtwat er were-
addbrExiaen pleo2:a2da flat and ymsothoand bbby vivid paitters
. transparent paint 10 3-A. The pH of this transparent

_pa:%ﬁ}mghgrm geay and black were mixed was able to be formed. '
. Neo abnormali{;y was observed in the colored particles. |

. (Example '2-3)

- Painting was perfé;’med in the same way as in Example 2-1

'éqmpo'sit_ioﬁ;z;E and the paint com;ios_..ition' 2.F were mixed at a :

* weight ratio of 50:50 as the multi-coloured paint.

In Exé-mple 2-3, a flat and shiooth and highl‘y vivid 'patte_rn_

: pa-int film wherein gray and black were mixed was able to be formed.

No abnormality was observed in the co‘!ér_ed pérticles. ,

(Example 2-4) - -

Painting was performed in th_’ésaine way as in Example 2-1 ‘

- except that there was used a paint cbm-positi’oh wherein the paint

-1¢omposition 2-G and the paint composition 2-H we'r_é.' mixed at a
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Next, 90 parts by weight of the water-dispersing resin
A were charged into another container.. Wi |&February 2006
stirring of the resin was performed in the state that
the rotation speed of stirring fans was -seg-ph91388R (sc)
rpm [80 parts by weight of the water-soluble resin é
90 15 parts by weight of 'the white pignment solution A,
S.- parts by weight of the antifoaner,.and 80 parts
by-wei ght of water were added thereto and uniformy

- weightertio o 5015 0pas thel ngiiti-vbldwredpainhased pai nt

3-A, The pH of this water-based paint 3-A was 9.5. To
454 In Fxample 28, gnflapmnd smanihandrhighigvivid pattern

No abnrfilbgy HedbBddidd i the Wlordli Pdstibleapeed of the

stirring fans was set to 900 rpmto ™ mx the sol ution

‘,j(;Examnlorm&. Thereafter, a mxture of 445 parts by

weight of the .water-based paint 3-A and 5 parts_by -
vei gﬁfnt}ﬂgtwgsm 9?@@5@&9@5&;#&%%@% ple 2-1

enof A Ao e L B g

contpogition 20D agdAt NG qxrzaﬁ-hn ddmpositibf DY Weebanikédattha .

size of 0.8 to. .1.2 mmwere dispersed was yi el ded.

- weight satiooab56:50@s the muli-pelowredapaintoduced in the

o F3aiple T ol and Fmonthygud diehly visig antrom

 paldfA1RCHL S BBy USEE BRAcR wileRilnb s 3B0Ro Hd'formed. |

, way, a pal nt ‘conposition
Howdwereithef finish gheyeopfiwiasd Sibhwhicle wisZ€lightly Pobfer in
1.6 mmwere dispersed was yielded. 5 Paint '

- vividpgss Shanpthat of Example @:d. pr oduced in the sane way

b int ‘conposition 3-A except that respective
(Exaﬁﬁaggg'gﬂts were used at a blend ratio shown in Table
3. p i hi T el i PRP Wihi Yhv as W RS HNTd 31
éiht'iﬁ%%vd@ erforfined nFE’HP%%PS% qvgaf a 11%%&1\%?%% 1

~black partTicles having a size o

-excdit thapthere wissuped al painPaothpositioniwhereinr Ehépaint _

pai nt, 'vvascﬁroduced in the same way as_ the paint
compositien £d8 andithecnpint eampesipian 2vk wers tuixed: at a

it B Sy o R R Akt © 0

In Example 2-6, a flat and smooth and highly vivid pattern

'fpai'nt film Where'_in gray and black were mixed was able to be forned. .
However, ooze in gré;y and black was generated from the colored

| pari:icles.

- {Reference Ex‘ar_r_iple 2-1) |

25

'j30

Painting was perfo;méd in't-‘l':le same way as in Example 2-1

‘except that there was used a paint composition wherein the paint

composition 2-M and the paint composition 2-N were mixed ata
weight ratio of 50:50 as the multi-coloured paint. | |

In _Ref_er‘encé- Example 2-1 ,‘_t-rh‘e'whole of the paint film was

off-white, and no 'patte_rn paini_: film having_"high'vi{ri'dnessv{ras able to s

_be formed.
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15 wherein flat gra articles having a size of 0.8 t
1:6 mMmwere di sger)s/eg was yi el ded. Paint cor?p%%l?rt’?%ﬁgo‘s
3-E A paint was produced in the sane way as the paint
~conposi tion 3-A except that respective |ngL§gF§@g§K SG)
were used at a 20 blend ratio 'shown. In. T
this way, a paint conposition 3-E wherein flat bl ack
particles having a size of 0.8 to .1.2 mmwere

" dispersed was yielded. Pant conp05|t| on 3-F A paint

[Test-Examplec3kd in the sane way as the paint 25

. o) xcept that respective ingredients
(P:oc!,icf%é oi‘lbijmd‘{lthc%'éﬁf?i’akﬁﬁ)shom in Table 3. In this
3 ' osition 3-F. wherein flat gray _
Pamt’\’éhs 3:gnpa size of 1.0 to 1.8 nmwere
d| Eiml:sﬂommt!lh# tedghbaif %he@%&léﬂ}sﬁgrégin?& were

pai nt was produced in the same way as ‘the

| charg%q, AOte ¢ contrineros Whilk(wdringnpbthe u'esuﬁwhsqxeﬁbi'med

in thhrﬁeth gﬁ%%ﬁttl} ézelgépeqerff pﬁ,%glrr“;; %agg rygqq] §2L igdl 800

. rpm, @ PRES bXQﬁe?glﬁ ofkRE %&Jﬂ-?&élﬁl@?@ B 'f&)g?la @%V*regghat

si ze of 2to 1.6 M were sperse
of theanquampn,sandcmse -parks by weight drrwdte:e&ere dded

' e I nt osition 3-A except that
' the‘é@ﬁ%@%g’ é’ggtqﬂ»stwngymwmmg alteausparént paint
10 -

3-H
A Rara TRk Bt B L0POR b 2", 0
1. wexmwms Bysweighe o%heyw&téﬁﬁisf@fﬁhgsﬁ%{gﬁﬂ;% well

3-1 pai nt was produced in the same way

. chaf&eéhﬂﬁa angther sontainer.t hﬁkhﬂespming 1e_»fg:il:@r ?hl?rw?sh

n ()
pertolit e o BEFRe ALt S B i
o 190035, 3O 19 BAienEbriad S SRS Gin B9

di sper sed
parts\b@swplmhitjoédherwhih: pipaentaiolatidl 4, Bpaits lay weight of

osition 3-A except that res ectlvelngre ents
the ay amer, an g partspby weight o water were added thereto

and nniformly mixed, thereby producing a white water-based paint

- 3-A. The pH of‘this water-based paint 3-A was 9.5.

To 454 parts by weight of the above-mentioned transparent o
paint 3-A were added 8 parts by weight of an aqueous 5% by weight

ammomum borate solution as a dispersmn stabilizer. The rotation

- speed of the stirring fans was set to 900 rpm to mix the solution
umformly Thereafter, a mixture of 445 parts by weight of the
' water-based paint 3-A and 5 parts by welght of the reactive

compound A was gradually added to and dispersed in the mixture

while the stirring was further continued. In this way, a paint

” composition 3-A wherein ﬂat white particles having a size of 0.8 to

- 1.2 mm were dispersed was yielded.

Paint com J)_omt:on 3-B

. A paint was produced in the same way as the paint
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20 blend .ratio shown in Table 34 In this way, pai n
conpositlon 3-J wherein flat gray partlcles:%ﬁfﬂﬂﬁ§Y§006
size of 1.2 to '1.8 mm were dispersed was yiel ded.

Pai nt conposition 3-K A paint was produced Frpdgfbggﬁng
way as the paint 25 conposition 3-A except that
respectlve ingredients were used at a blend ratio
shown. in Table 3. In this way, a paint conposition

3-K wherein flat black. particles having a size of

comppsition 8-Arexvept thatdfeparctive iagrydimtedvetaukbd ata

ducgtign of . the_ paint. conpositions 3-J and K, a 30
blegdratie showndndable Basln Husrvazna paint composition 3-B

e e T et

_ dlsgubseduﬁg Weldela? reactive conpound C was further.

mxed therew th. Pal nt conposition 3-L A paint was
fothg-Cane way as the paint 5 conposition

3 Axef. t hat 3 Ee ti've ingredients were used at a
bl e &%Bm neeq dp thesame P‘fﬂ%aﬁéyhe paindi nt -

| :. ‘cprﬁﬁ%i’ﬁbh' 8 %xkfpgﬁ%%rﬂ%{l\%? g:. g%igbpégi %&? {Lgége& it a N

si-ze of O

bleRdi rutic ahevsh inolaBleM8 1014 ik rwayvaa ﬂHIﬁ‘iL&ﬁﬁpbﬁlﬁaﬁ 3-C
as the paint’ -conposition 3-A except "t hat -

Wh?’@s‘ﬁeﬂﬁg Plack grasticdes having asize of O.8otedd2 mm were
n _Tabl In this way, a paint conposition 3-M
disﬁgpgrl‘% aﬁ-ﬁelgf’gtk particles having a size of 0.8 to -
Paidt ¢ofip¥eigofi $ier sed was yielded. .15 In the _
production of The paint conpositi ons 3-L and M a

m xAupsindf walseprodited it thepsanic WAy abthecpaintye
added. t o and dlspersed int

. oyund A was
- °°“EP‘2$'§&‘P&TA pECePt that rgangetwmngrement% mnemsed at a

bleSE TR UnomRt HEARCY, et Voo Whine Bbboiin o n'

Conposl
whevein Fat Bfayp Particlé® HRah ?‘@Qlé}b of ‘B‘Qeﬂ; t@ M were
respective 1ngredi ents were used at rati o

- dispsirsed wasdblde®. 1 n this way,  a pai nt corrp03|t| on 3-N
Pai

ray particles having a si ze of 0. 8 to
spersed was yi el ded. ER

- A pamt was produced in the same way as the paint

v@egel n fl at

compos1t10n 3-A except that respective mgredlents were used at a

rblend ratio shown in. Table 3. In this way, a paint compomtmn 3-E

wherein flat black partlcles having a size of 0.8 to 1.2 mm were

dxspersed was y-lelded

,Pamt composxtlon 3-F

A paint was produced in the same way as the paint

-fcomp081txon 3-A except that respectlve ingredients were used.at a

blend ratio shown in Table 3. In this way, a pamt eompos:tlon 3-F

- wherein flat gray particles having a size of 1.0 to 1 8 mm were -

. dispersed was yielded.

| o Pamt composition 3-G
80

" A paint was produced in the same way as the pamt

41



25 Paint conposition 3-0 A paint was produced in the
‘'same way as the paint conposition 3-A except3 kehiygary 2006
respective ingredients were used at ‘a bl end ratio . ,
shown in Table 3. In this way, a paint co

wherein flat black particles having a si zgggi%:@%tsg((%e)[
1.2 mm were 30 dispersed was .yielded. . 43 3 February :
2006. F- PO5105SK (SG) [Table 3-1] 3-A3-B3-C

3-D3-E3-F3-G Water-di spersing resin 200200200

- com%@@?ﬁ@nzﬁgg eQcdpt Anat Moot uerddishis ggeg:geggégéééo

Antifoamer 1.1.1 1111 "Water

g bleﬁd. ratiie shravninsTabld 87eIntHiS Wiy, & lﬁﬁni’hlzo:&pb&lﬁBDZS

10

15

. 8.28.28.28.2 Water-di spersing resin 9085 .100 _
Wh%mﬁsi@éas*mréml@ﬁslp%v&gqg iof 152\t 46 SemuBYere

4 | 00 250200250200 V\hlte pi gnent 9050- = - i
dlsﬁgﬁ%#h%a]ﬁggfégﬁaﬁ\ White pigment --- 50--- soI ution B

Palﬁt&mpogiﬁaarm_ﬂ 50100 --50100 sol ution A "Black ,
pi gnent --- 50100-- solution.B H adjustord 4 q

Ant & paint WHSSpﬁEBEchnrthe s&AROWAY5aF theopfinteact ive

' " 510 25- -
: compgg%mn 3-A excepg %hag respective ingredients were used at a

_ bl_e-nd ratio shown in Table 3. In this way, a paint composition 3-H

wherein flat gray pai‘ticles having a size of 0.8 .to';-l.si' mm were
dispersed was yielded. |

Paint_ composition 3-I

A paint was produced in the same way as the p_ai-ni:

: 'composition 3-A except thai:: respective ingredients were used at a
“blend ratio shown in Table 3. In this way, a paint composition 3-I
‘wherein flat black particles having a size of 1.0 to 1.6 mm were -

-dispersed was yielded.

Pai_nt comprition 3-J

A pamt was produced in the same way as- the pamt

o compos1t10n 3-A except that respective mgredlents were used at- a

- 20 : blend ratm shown in Table 3. 'In this way, a paint compos.ttlon 3-J
_wherem flat gray particles havmg a size of 1.2 to 1.8 mm ‘were

R | dispersed was yielded.

o 'Pamt compos:ltlon 3-K

25

A paint was produced in the same way as the pamt '

Tco’mpos:tlon 3-A except that respective ingredients were used at'a

' blend ratio shown in' Table 3. In this way, a paint composztlon 3-K

where:n flat black particles having a size of 1.0to 1 6 mm were

‘dispersed was yxelded

30 ¢

In the product:on of the paint compos1t10ns 3-J and K, a

mixture of the water-based paint and the react1ve compound C was - :

@
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Reactive conpound B---1025 Reactive compound
9.59.2.114 gp011 29.111. 2 Reactive conpound é%ﬁqf“a*’yz‘m
~nunerical values, except t int he |le are val ues
representing 6H. t ab parts by weight. 44 13 phehpuaiy sg)
2006 F-PO5105SK(SG [Table 3-2]
3-H3-1..343-K3-L3-M3-N3-0
Vﬁter-dlsper5|ng200200200200200200200200 Cresin AP
WAt er - sol ubl. e resin4444. 4444 aoi A a
addeah to fasuchrdispersedlin Yhe dradspasend painBoan dNARR ikt tly
ersion stabi)izer108108108108

| ~the lﬁq iveg compaungd Cawas fugther mixed therewith. | _
----8510085100 resin A
V_l_’_gm_%‘d‘iﬁ k;&98{15:!,'&985100 85100---- resin C Water-sol ubl e

r ea PRI RSP uCED 10 RO Swily A€ the paint
gnent - - - - - - 50- solution. A Wite pigment5050-50--- p
comggp;ﬁmg B-# except that respective ingredients were used at a

‘blend ratio shown in Table 3. In this way, a paint compos_ltzon 3L

wherein flat gray particles having a size of 0.8 to 1.6 mm were

 dispersed was yielded.

Paint composition 3-M

A p_a-inf was produced in the same way as the paint -
composition 3-A except that respectiire'ihgredients were used at a

blend ratio shown in Table 3. In this way, a paint compos:tion 3-M

wherem flat black particles having a size of 0. 8 to 1.4 mm were

dispersed was yielded. _

In the production of the paint compositibns 3-Land M, a
mixture of the water-based paint an.d the reactive compound A was
added to and dispersed in the transparent paint, and subéequently

the reactive compound C was further mixed therewith.

Paint compos;tion 3-N

A pamt was produced in the same way as the pamt

composition 3-A except that respective 1ngred1ents were used at a

blend ratio shown in Table 3. In this way, a paint composit_ion 3-N

Awherem flat gray particles having a size of 0.8 to 1.4 mm weite

dispers.ed was yielded.

Paint composition 3-O
A paint was produced in the same way as the paint
composxtlon 3-A except that respective 1ngred1ents were used at a

blend ratio shown in Table 3. In this ‘way, a paint comp031t10n 3-0

| wherein flat black particles having a size of 0.8 to 1.2 mm were

dispersed was yielded.
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, p, Black pignment------ 50100 solution A Blac

pi gnent 501005010050100-- solution B K H

adj ustor---- 4-4 Antifoamer -555S. 5555 :

Wt er 50. 70507050705070. - React i ve conpound--ﬂ%ldgsmse

-Reactive conpound B Reactlve conpound3333- - -.

PH8. 98. 798. 79. 211. 9. 011. L54 Reactivve . com ound

G- 3131-- Al nurmerical values, except pH, in the' table

are val ues representing parts by weight. 3 February
'[TaM)é)Q -E] P0510- 5SK(SG) A sand skel eton roller. was used

Eebruary 2006

to apnl y—a—+ulti-coloured pa _wherein_the pajnt
chnposition 3-A and the 3ehnt ar&rr 08i€i pi3-D 3-B-Bwef 8-F | 3-G
i Weakeat dispeasity redih (' 200 FO0D | 2002h200) Y200 | 200 | -
& afpunt of - O6mk§g/n2 o a slate plate which|wa ‘ 200
ob dteu ; sgat-er; andthc. HA———
= W{i’ rﬁp(iyb lllll Wll ,fj.l,,;?:’aﬁt”ﬂh flor¥24! hfurg 4”1 4 4
Ik Antit el'the state f Yhe pdinl 1t mwds obskrvedl 1 |
2 PnWaterple 3-1, a flal 260 s380 h 380 he®d y 3801|0380 | 380
&P an'@persaahr%tafudizbme elg mﬂ" 16 #ndggrayigele gl Xeto [ g
) plre 10 ne T1TOoriIred.— TC el Vet oS o= atr—+1i
t_qglfﬁnl ored partjcles, f%‘fEx?‘ | ¢ 522) &a?m ﬁ F a2 | 8.2
peWateralispersing fesin )\a90as igs Exarghe g ermlct 85 | 100
that there was used a paint |conposition wheregin the _
pawa [ thepai ntyconposttiop—3-—Brant-— :
th ggfﬁﬁgsgf’é&%éhqlg 3.. Clwere pxed jat "a weight] - -
. rig¥ioof 80:10:10 as the 15 milt|-coldured paint. :
o "Water—sqluble resinB | 180 | 250 | 200 | 250 | 200 | 250 | 200
Lo White _pigment 90 | 50 - - - 50 | -
B solution A : : i
| i White = pigment| - - | -~ { B0 - - -
e solution B : -
2 |Black @ pigment| - | 50 |100| - | - 50 | 100
& |selution A - ' IS ' '-
& |Black . pigment| - - - | 50 | 100 | - -
® |solution B ' : - |
_B' PH adjustor o - - I 4 - 4 - 4
' Antifoamer |5 |58 | 5 5 | .5 5 5
Water o |- 80 | 50 70 | 50 | 70 50 70
Reactive compound Al 5 10 | 25 | 10 | 25 - -
Reactive compoundB | - | - | . - - 10 | 25 |
| Reactwe cempoundc - o1 - - - - -
| pH 195 |92 11.5_ 9.0 | 11.2] 9.1 |11.2

Reactive compound c e |- - - 1 - -l -

All numerical values, except pH in the table are values representmg
patts by we1ght
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In Exanple 3-2., a.. flat and snooth -and highly ,vivi
pattern paint filmwherein white, gray and- ﬂ”%%@os
m xed was able .to be formed. No abnorrrallty was - - .

- observed in the colored particles: (Exanplgep@ga)oﬁ (SG)

" Painting was perfornmed in the sane way as in Exanple
3-1 except that there was used a paint conposition
wherein the paint conposition. 3=D and the paint
conposition .3-E were mxed at a weight ratio. of

~ [Tabte 862hs the mul ti-col oured paint. In Exanple 3-3,

a ,
I at and smootn ang jlﬂ ﬁ ngv g“alz;e T 3¢_ §”ﬁL tp\?g*N 3.0

Ol n
IIVmCI CIII g ay

piater-dispessing mal ?P%a?d%;@%cizm1 ROQHRAG(200 [ 200 |
n S

hwaemdmmas r'eguExaqpl > &1 exceptg t halg t hege gy ' 4

f
pa¥Q$mI As., (Exanple!3-4)} Paintingjwas performed i
t

usgd a. pai nt corrp03| i on Wherein th(= pal nt 33-

[) ) N N .
. IlIUII J = clllu t1e—paint psi-t+on O'JV € -
8QE FEebruarl 0B é‘. - 3(\;‘] '-\Qll' ( \(\\1 we t 1 1

AN YS =TT

n ! -
r a(#eﬁf '%O_ 50 as thomr B8O | S8 13(8& L88a 13503@8(9 380
¢ 31 Dispelsighlstabilizer pat@ef n &ai n10f il 8@ Whk@e| n8yrayio 8

Transparent paint'

gnpigol ack were m xed| wis By § | @ BETPBNEG of 3‘%‘%&1@3.2 8.2

i’

dl Ll IT_VWdsS  dPJa ternrwreT T TCYU ar i tros T n
n‘t)lﬁ@% ﬁﬁﬁ?ﬁ’iﬁiﬁ‘g than' = 5[t Hosg. " n| EXxanpl&2 3} 100 | 85 | 100" |

E’mﬂl 3-5) Paintijng was_perfornmed in the sane- hay

Waﬁeﬁxhapémmg 1 |e8®pt 1008} 85ef 400k usefl a. - -
algin@Onposi ti on whereinj the paint] conpositjon 3tH

QT

sk BRR PS5, 286 17955 G 35 360 | 250 | 200
M 380 17250 ['3b%| 23R | 250 | 200

v
B : 3- 5, _and knpot andl hi ghly vikid .
naVhite\ pigaient fi | m jwher ei n-gr py -anf bl ack -wef e-ni k&G0 -
wamlubion 0 be forngd. No abnprmal |ty was obgerved in
. thehsed PigsheRa! U cl gs 5@ Exanpl e sp6) 15 Pagt) ng was | i
B YA :o n the sane way| as inp Exapple B-1  except'
® g LT eSSt —a—peT“t eprposHti-enwhereintne S
R pHALK: ’cﬁﬁ-&?i i -J-and the| pai nf conpositjon 3} 0 | 100
T weodufiowd dt -a . wei|ght rfatio |pf - 50t 50 als the '
8 mBlackcpigatead pai nt|. 500 [Exe0p| &G-6100 150 prgo | - | - _
.$ gg%ﬁoai{@hlghly viljvid patternh 20 paint| filnm whergin
.§‘ %Y a@jﬁs&naCK WeTE (I Xe Wers abte u.__b .ft“ | d4 : a
' g Antifoamer 5 5 5 5 5 | 5 5 | 5
.| Water . | 5O 70 |50 | 70 [ 50 | 70 | 50 | 70 .
| Reactive compound | - - - - 110 (28| - | -
| Reactive compound | - - - ] - T . - -
_ _Reac_tivé compound | 3 3 (33| - - - 1 -
- | PH | R | 89|87 )89 879211, | 9.0 11.
1 | i | 5. | 4
ReactWe compound c - | - 3 |11 3 1 | - -

-  All numerical values, except pH m the table are values representmg :
. parts by weight. ' :

.. (Example 3-1)
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No abnormality was observed in the. col ored-

particles. (Exanple 3-7) Painting was perforhfeaprugng 2006
‘the same way as in Exanple 3-.1 except that there was
used a pai nt wherein the pai nt conp05|t|on @@&@5@%(;
" the paint conposition 3-Mwere mixed at "a wei ght
rati o -of 50:50 as the nulti-coloured paint. In

Exanple 3-7, a flat and snooth and highly vivid
pattern paint filmwherein gray and bl ack were m xed
was Aisand skeletoar reller Masabsed ol applyna mabtiecolodiried.

al ore artjcles 3Q Reference Exampl'e 3-1) 47 :
- Pa'ﬁ*ﬁ!&‘*ﬁ gég Ctm&t( A jand ﬁbevnrg;nﬁefrqmtmn

10

15

20

'except that there was used a pamt composition wherem the paint -

i ﬁa Wt t fthat th
' B\/\gvgrggggﬁgapal nt er e| ?he gf% q1 %t ﬁéo%l?l%ﬁg afsmﬁr“%t of
- 0.6Gakg/nif; tpoa Mlatoplits which3wls WFerdhard catd Wit gray

ratio of 50:50 as the nmulti-col oured paint. However,

sealsh,and d thepaitawvps adried stambient ten feratura dor @dbhedrs.
 ThOR s, g, statBos B8 PRIt Ml s phsswedn, Lghme 3-1,
- a ﬂhheﬂmlsheoam&er& hi@ﬁ}&{l ond/;p %%;a:ﬁ&tgﬁ % 9,; white

- the bl ack pignment sol
and gray wexgnnrixed was abiepa be lihrnﬁcuhtNafaBﬁErmahty was
antlfo,ameh vvere uni formy mxed with 200 parts by
s\%?ﬁﬁt‘ ¢ gelogad pagtiglés.sing resin Din & s=tirrer,

roduci ng a gray undercoat paint 4-A isgloss
(EXL@% ndercoat paint 4-A was 3.0. The specular

- Undpatetingd@aki pdriBrida iy the iSmdVw é?‘é’é‘in%xax?&ﬂes-l
whi'te pigment solution A 15 parts
echP&&haftlfg:\mWaslusedaa Peint comipositiotewdivredh tHepaint -

B

conlfOGRITh NG Bebd iRed 03 WehE el oRi 116 65 e

_'mul;i-emoui-edlpainundercoat paint 4-B was 35. Undercoat

paint _4-C
In Example 3-2, a flat and smooth and highly vivid pattern.

' .pamt fﬂm wherein white, gray and black were mixed was able to be
N formed No abnormahty was observed in the colored particles.

‘ (Example 3 -3)

Pamtmg was performed in the same way as in Example 3-1

compos;tlon 3-D and the paint composrtlon 3-E were mixed ata

, _'_welght ratio of 50 50 as the multl-coloured pamt

In Example 3-3, a flat and smooth and highly vivid pattern

'.pamt film wherein gray and black were mixed was able to be formed L

No abnormality was observed in the colored partxcles

| -';(Example 3-4).

a0

Pamtmg was performed in the same way as in Example 3 1

-except that there was used a. pamt compomtzon wherem the pamt

'eompos1tmn 3-F and the pamt compos1t1on 3-G were nuxed at a.

T
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- No gmepmal
g [ ~of-the above-nenti oned transparent. paint
(Ex%g\i\%e:?%)added 8 parts by weight of an aqueous 5% by

Twenty parts by weight. of the white pignent lutio
A, 10 parts by weight of the black pigment s:g?‘ﬁﬁ %06
A, and 1 part by weight 25 -of the antifoamer were

uni formy nixed with 200 parts by wei ght OfF...pOE;t]_f@%SK(S(g) ‘
wat er-di spersing .resin. Din a stirrer, thereby

produci ng a gray under coat - pai nt 4- C The specul ar
gloss of this under coat pai nt 4-C was-75. (Production

of nulti-coloured paints). 30 ..Paint conposition 4-A

| 'weighﬁatatmrof 5050 &s Ael fihdi-c6Burdd patint200 parts by

ht of the water-dispersing resin A were charge.

e S EremBle A, A ERITvid ARECorn PRinE SUmm wharotn gray

and Biddl Yiske bl=bieaLAuc' dohe P 21 FbRRIRCHlcatrorn

wah pdtterdtwhefein ﬁ&%gﬁﬁhﬁleﬁ wéPe Rbké dohspicabusthan

the pigment B, 1 par wei ght of the antifoaner, and

,thoge(ianxamMe @elght of water were added thereto

and unéfﬁrmy m xed, thereby producing a transparent
The pH of this - transparent. paint 4-A was

e ﬁ?ﬂ@ﬁ’ﬁ%@%ﬂf%@?iﬁ%ﬁéﬁ Wey! ap 0 Bpin®s-1

“excepetheat thde wastised. ﬁ%ﬁit%mﬂ%xtﬁnﬁﬁliéﬁeﬁﬁ ﬁlﬁs?amt .

performed in. the state that the rotation speed o

conposition 3-khengthe paind cogopositipn 3dowpte mixed at a

- weilf} G 8?%?%?3&30' liErperad palal 5 parts by

©wel ﬁthzﬂ!I 8! i A3F8nd ﬁtﬁ%}?ﬁ{ Ezlcfg%ﬁyg@ﬁlafpattern -

"~ wat er, part’s y welg trve

rpalmbﬁ]bnlmxhe‘ke\mrgram{l Blhekaveremized wasrdhleniobd formed.

t hereby - Frodum ng awhite water-based paint 4-A The pH
tiavas-ohseryeshimthe golaredopartiqlesq74 parts

- vei phintiAd WASHUMBTRRIGIS the! i waY 45 i BRSnYIeB-1

stabilizer. The rotation speed of the“stirring fans

‘excepk that thereO®as nq:sed a pnmttdmnqnis&tlmnwhﬂneﬁn rtleypaint -

There,after 450 art ght, of "t he wat er - based
compositi on 3nJ\and Wm@tt‘tp £l S Wleé'ﬁépﬁ‘ad ata

weighf e 4F 80:80 0 t&gﬁm‘éﬁ Saldifrehaldt: on 4-a 25
\Ahemﬁmazafrhgle 816! & Naf and Sidvtl AR PhIHE flvid fattern
nm-wer e di spersed was yi el ded. Paint conposition

-‘,pamét; Blm wherem gray and black were mixed was able to be formed.

-+ No. abnormahty was observed in the colored. particles.

o (Example 3-7)

25

'_‘307

Pamtmg was perfermed in the same Way as in Example 3-1

_' except that.there was used a paint wher-em the paint composition

:3-L and the paint compos;.tzon 3-M were m:xed at a weight ratio of

50:50 as the multl-coloured paint. _ .
In Example 3- 7, a flat and smooth and hlghly viv1d pattern

_‘ pamt film wherem gray and black were mixed: was able to be formed;

No abnermahty was observed in the colored partlcles

(Reference Exa__mple 3- 1)
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- stirger; thenebyrproducingy g;aytmdescm?z pggﬂ'a
P |
| g10§§03%8§ﬁ Pﬁlﬁicgagpﬁger X & %tcfonewas glr gfjuced' in

' Un&i@o&%@ﬂﬁﬁ@ t he paint conp03|t| on 4-A except that
respective rngredients were used 30 . at a blend -

A pal nt conp03|t| on was produced in the sane

the paint conposition 4-A except that respeé:”tFegé‘J'aW200"3
ingredients were used .30 "~ at a blend ratio shown in
Table 4. In this way, a paint conposition" y4953055k(SG)
February 2006 F- P()SlOSSK( SG .4-B wherein flat gray
particles having' a size of 1. 0tol.6 nmm- wer e

di spersed was yiel ded. Paint conposition.4-C A paint
conposi tion was produced in the same way as the

pai Raintimgpeaist peffohﬁhd?iﬁaﬂie sande wegpasihExample 3- 1
‘| ngredi ents were used -at. a. blend ratio showmn in

that there was usgd aapﬁmwlwmﬁhei nwnlecoxgposxtion

Nﬁﬂﬁdﬁﬁﬁé'ﬁiﬁt 8oB5EoRRion 3.8 et ite At £ Sdepl aiti of
50:650°4 ¢hé :ﬁﬂlﬁtcsmma Dpait. Vo oRe; %@szfi a%i%ysﬁﬁa black

way as the paint. conposition 4-A except t

' was gepematede fromyr thié eolored partidds. at a blend ratio

vvn |n Ta?le 4. In this way, a paint conposition

[Tegt flf1at gray particles haviing a size of .0.8

g . | ‘Pr,;&u&ti% d}rgghﬁgﬁl Wasyl e! ded. 15 Pa| nt

onpo onp05|t|on'mas produced in
éﬁqu.qs the paint conposition 4--A except that
“respective ingredients were used at a. blend ratio

shoWierty prabs é:sw,weﬁght Imfst.he/\m:ta pigneent sohuioni An30

parf.%g vvhe.r tv%{é'?t EE)F sartl cl ?ﬁ'@ﬂ%piﬁﬁeﬁkeg tof

the gﬂgéaﬁn% F\(/]\"[}a%l/é gs ﬂ;}fb? é‘i:%hq:OMé \%ﬁip%q'g 3 ifp! %nly :

conp03| eXCEp

. mineebpdth 200 Em‘te | Byeweigh€ of t&%eﬁatei-cﬁsﬁéﬁiﬁgrﬁ@iﬂ Dina
nt '

shown i n Tabl IS way, a paint CmOSItI on 25

zeThie ap@cular

r at Tweai‘byﬂ/\parts B’yh#exgﬂht of thlehinzmtrﬁolutmn A, 15
conposi ti

parts by we1ght of the black pigment solution A, 5 parts by weight of

the p1gment Fand 1 part by weight of the antifoamer were uniformly
mlxed with 200 parts by weight of the water-dispersing resin D in a

jst:rrer, the::eby producmg a gray undercoat paint 4-B. - The specular

“gloss of this undercoat paint 4-B was 35.

o Undercoat ggmt 4-C

925

' was-75.

80

. Twenty parts by weight of the whxte plgment solution A, 10

parts by weight of the black pigment solution A, and 1 part by weight
‘of the antxfoamer were umformly- mixed with 200 parts by weight of . =
" the water—dispersing resin D in a stirrer, thereby producing a gray

‘ undercoat paint 4- C The specular gloss of this undercoat pamt 4-C .

7 (Pmduction of multl-coloured pamts)

- Pamt composﬂzmn 4-A

48 -
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.‘ Pal‘F*hSVe‘HP@htsomaéeﬁmre aldedotheretoramd o1

50 3 February 2006 F-P05105SK (SG 4-G wherein_fi at

bl ack particles having a size of 1.2 to 1.6 ehsyary 2006

di spersed was yielded. Paint conmposition 4-H A paint

conposition was produced in the sane vvay asg_| g@%m@%mtse

conposition 4~A except that respective ingredients

were used .at A blend ratio shown i-n Table 4. In

this. way, a paint conposition 4-H wherein flat gray

particles having a size of 0.8. -to 1.4 mmwere

di spérsic @0Mpaytshyetbightad fithe aapesidispordnl fekin/A were

. paint conposition was produced in the sane way as the

chaggediintepeontainens- M&xlﬁeptlrtm of tbpaesingvas petformed

 in QRGN I Sokifitn Shefgarionte fans Vs Ta'i
o Spdlianly BRI AolAG Nk, 00 Bl Ty,

welghpznfrtlhecpigment Byl past Wew of the exrstifGa iy, aed 250

paj nt conposition 4-A except that regﬁect |lve a4
ovmlymixe

thefdly prdapbline sdaiBarch Bkl AAP Thi 8 oftdlis

. traﬂsp%mtvpmtwA Waw8! B e&nmevsﬁéé&&r gldsd Whs

conposi tion 4-K A paint” conpositlon was™ produce in
t heNexte90pards yhweighitruf tioermodioridispérsimk resin Ahwere
ha res ec£|ve isﬂglr_edl enfs were ysed- at a blend. ratio
¢ ¢ angpher gontrines.s %h}le stissing wasperformed inpthe

statg %Mﬁﬁi@ 'rgtétl.iﬁh %@&d& ofpé":rﬂ'll e!%.n%aw ggs(ﬁ: E‘b;%@ pm,

serse sye

1soqmntssw waright lof. &b w‘&ﬂ%&l-dﬁlubm%iﬂ BY90'Farks WPaRIzht
in the sane V\neé as the paint conp03|t| on 4-A except
of tlm athlrtesmgm solfioni AnBparisdywedghtiofthe entifoamer,

&’ﬁgjsvs \é\ghg f??—%’cﬁ’ lﬁﬂ‘é/ %ztaglsfs &?‘%&j&gﬂtpg@eaetwe

compound A were added thereto and uniformly mixed, tliereby

‘producing a white water-based paint 4-A. The pH of this

' water-based paint 4-A was 9.5.

- To 474 parts by weight of the above-mentioned transparent

. | paint 4-A were added 8 parts by weight of an aqueous 5% by weight

ammomum borate selutmn asa dxspersmn stablhzer The rotation

- _speed of the st1rrmg fans was set to 900 rpm to mix the solution

.25

un;formly. Thereafter,; 450 par-ts by welgh_t of the watet-based paint

‘4-A were gradually added to and dispersed in fhe~._'mirz_‘ture- while the
. stirring was further continued. In this way, a paint composition 4-A

-wherem flat white particles having a size of 0. 8 to 1.4 mm were

d:spersed was yielded.

Pamt comtms:tmn 4-B

A pamt compos:tlon was produced in the same way as the

: pamt composﬁmn 4-A except that respectwe mgredients were used

at a blend ratio shown m Table 4. In this way, a paint compositien

- 19
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4-L wherein flat gray particles having a size IQ
to 2.0 nmwere dispersed .was yielded. Pai nt3 ebruary2006
conposition 4-M A paint conposition was produced in '
the sanme way as the paint. conposition 4- AEe-)%%ﬁtOStsl?("‘ktSG)
respective-ingredients were used at a blend ratio _
shown in Table 4. In this way, a paint conposition 44

- d wherein flat black.particles. having a size of 1.0
to 1.6 mmwere - dispersed was, yielded. 3 February"

| 4 BRMeréinlflit gray PAFEIRIOS HvIhE o si4o\EP00 FOMINem were

01'tiOto' m4 CICO 0 O 0000ItD O "0O0" I'twONL?b~ " Q

: d:snswdmas)m@dedm 4- 0'tOOWB- i 10 Cl1 nr-4 N O 4t

r4 oo0co toN . M
Pamt compos\%mn 4- 6 W

A paint compos—ition was produced in the same way as the

paint composition 4-A except that respective ingredients were used

" at a blend ratio shown in Table 4. In this way, a paint co‘mpoSition

4-C wherein flat black particles having a size of 0.8 to 1.2 mm were.

dispersed was ylelded

" Paint composition 4-D

A paint compos:tlon was produced in the same way as the
p'a'i:nt comp_o,snmn 4-A except that respective :1ng;'e-d1e-nts_ were used
at a blend ratio shown in Table 4. In this way, a paint composition

4-D wherein flat gray particles having a size of 0.8 to 1.4 mm were

“dispersed was yielded.

‘Paint composition 4-E

A pamt ccmposxtwn was produced in the same way as the

‘palnt compos:tlon 4-A except that respective ingredients were used
: ,at a blend ratio shown in Table 4. In this way, a paint composition
- 4-E wherein flat black particles havmg a size of 0. 8 to 1.2 mm were

ﬂ.dlspersed was ylelded

o ‘Pamt compomtmn 4-F

.25

. 30

- A paint composxtwn was produced in the same way as the

= ﬁéint composition 4-A except rthet respectlve mgredlents wer-e used
-ata blend ratio shown in Table 4. In this way, a pamt compos:tmn .

.‘ 4-F wherem flat gray particles havmg a size of 1 0 to 1.8 mm were

dlspersed was yielded.

Paint compos:tl,on 4-G
= A paint composition was produced in the same way as the
palnt composition 4-A except that respectwe mgredrents were used

at a blend ratio show_n in Table 4. In this way, a paint composlt_mn

50
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4 G wherein flat black partlcles havmg a size of 1.2 to 1 .6 mm were

_ dlspersed was ylelded

Paint comp osition 4-H

A paint composition was produced in the same waj as the

- paint composition 4-A excepf that respective ingredients were used
_at a blend ratio shown in Table 4. In this way, a paint composition

-4-H wherein flat gray particles having a size of 0.8 to 1.4 mm were -

dispersed was yielded.

Paint composition 4-I

A paint composition was produced in the same way as the

- paint eomposition 4-A except that respective ingredients were used
at a blend ratio shown in Table 4. In this way, a paint composition .

41 w_herein flat black particles having a size of 0.8 to 1.2 mm were

dispersed was yielded. -

Pamt eomp031txon q4-J

A pamt composition was produced in the same way as the

paint compos:tlon 4-A except that respective ingredients were used

at- a blend ratio shown in Table 4. In this way, a'pai'nt composition

4-J wherem flat gray particles havmg a size of 1.0 to 1.8 mm were

-dlspersed was y1e1ded
‘Pamt compos:txon 4-K

A paint compomtmn was produced in the same way as the .

'pamt compos:.tlon 4-A except that respectwe mgrechents were used
' at a blend ratio shown in Table 4. In this way, a paint compos:.taon _

4-K wherem flat black particles havmg a size of 1.0 to 1.6 mm were =

dispersed was yielded.

- - Paint compgsﬁmn 4-L

80

A paint conipositio‘n was pr‘odﬁced in the same way as the

| ‘lpamt comp031t10n 4-A except that respectlve mgred:.ents were used

' at a blend ratlo shown in Table 4. In thls_._way, a paint composﬁmn e

51
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- 4L wherein.ﬂat,.gray particles hav'ihg'a size of 1.2 to 2.0 mm were
dispersed was yielded. | '

- Paint composition 4-M-

A paint coemposition was produced in the same way as the
: ,pamt composxtmn 4-A except that respectwe 1ngred1ents were used
-at a blend ratio shown in Table 4. In this way, a pamt compos:.tmn |

. 4-M wherem flat black partlcles having a size of 1.0 to 1.6 mm were

-‘ dlspersed was ylelded
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[Table 4]

41 4-14J..~41CdC 04 up d ;uaj vdsuux.L; up- eqﬂl_?
M LO 3 February 2006 F-P05105SK (SG” (
4-1) A wool ~roller was used-to apply the undercoat
appl yi ng anount- of 0.3 kg/ n2,

a4l sAl .

pai-nt 4-
sl ate pl

A, at an

)

to a

ate. The resultant was dried at anbient
and subsequently a sand

tenperature for 2 hours,
skel eton roller was used to apply thereto a
mul ti-coloured paint wherein the paint conposition 4-A
and the paint conposition 4-B were m xed at a wei ght
applyi ng anount of 0.6 kg/n2.
The state of the colored particles of the

ratio of

mul-ti-col oured paint was observed. Abnormal ity was notf

50: 50, at

IR

an

b

la¥al

W

g

1

Eé’:‘;m.tibulagyrree % al.—Neg,.t.*eresutM. ‘m‘m
| P I gde1al a*rm' ol tHmeg at L e 24 1 gourgh (w3
[T Therledf tler| e $8[CY O [he. [@aint |H | m was b r ot
e[ garnt TrAmformed in I:X&TBIe4-lh | (rat[and
alg | J[red T |
T | ©noqd| pat e 2@4 i whinte/mnf gn§ veran[Bx€d.. &h
¥ e lfijnijshi tif8redr”jwds. even |F% anc uniforrr18 gar'&‘
iMle 2) F’ai%ing:vvas,'_perf rmed i fot he sae way aé'n 10
|| Bxandl|e 42| R1Regy) ikht . | her 3°_Na5'u§ad & pa _1c'!3 i =
Jwhedeln It pal-ni..donposition D A,__tihe pailnt

=1 8onpgdi tiwn %Ebmg tihe palntﬁagposgion 4- (o8l e | ed

ﬂ'csamgled 8y o7 oei] 1|40 i of Of HQ[®00: 1® ag tR(B[=] ' |0

I Hcgtquriedppi gttt Exanple—4=2 g -abnprad-ity-

g. ._s.eﬁ)grive.dgrm.memcm orldd pHE |.cl-e-g Th.eﬁ%g_j. “°§

Bai nt |79 m H&Y aj ¥ at] and.=snpBi h -patt erjn | wief@i n

«l@hi e drdy Japd pLacH werle m kg, amnd tHe [finiEh _
' E het g0 | vid s %\ﬁﬁanx.un-if_ rmi8.  (Branpl jao iR %
L Paintilng mﬂer ofmdd in thel™sanelway |as| i h Examyl'g

G- 1| eptept |chat | Lherfe was usgd] a pagnt |wher '1,1%6 o
1<+ Kai 1?#@(@55@%196 W@ and' t hER]pai nl,ﬂ:onﬁbé’t’%m =

Wy 1 ad + 1a il it ¢ O £ - - d -

. VVCT O T T T A LA BT AN A T O T T =
(8 10 HEIHS Qe le |, o
|ale v =10 TN £ o <
11§10 | B4 | e 1M ET-) t f 3 e ’ . e

A8 [*8] 85 [+ & B ]| |5
&1 l4lw Ololml ln 12le o © o
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_ All numerical values, except specular gloss and pH, in the table are values representing phrts by we

7%8"2806
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50:50 as the nmulti-col oured paint. 30 The pai fil
formed in Exanple 4-3 had a flat and snooth e§’marymzo°6
February 2006 F-P05105SK (SG pattern wherei n gray and
bl ack were ni xed. However, ooze in gray F-&081bEagksa)
was generated fromthe colored particles. (Exanple
4-4) Painting was perfornmed in the sane way as in

_ Exanpl e 44 except that. there was useg ahpai nt
wher.ei pn the paint conposition. 4-F and the paint

(Ex B’dﬂﬁs Tlr’on ) 4- G vveremr)n xed at a weight ratio of 50:50

as at al Exappl e 4-4,. no
- anfovedliotierag usgl Babhiy ke HfdPirpat phiata at an
applfheg benoadt T 013 ki B4)ad & shatd Pldrarherein gray and
| ack were m xe Hovvever pattern was a 7
paffibe newidiaat IWAS dcgad at mnbmntetanpuratuw for cURoGrs,
that nExa 4-1. ggﬁarrple - Pai nting was
and ﬁ'gﬁ?% VAR a mw to_applycthereto a

A M 5 Bl A .

_ pamtncmﬂpaslﬂonm-ghhmlratmmaﬁ atGi %@httrheldfbk'@o :80), ‘&ltrﬁij

. The.paint filmformed in Exanple 4-5 had a fi at
appIEing simppnt 0§ 8.6kg/ mier The gtate ofitheicalaredperticles of

the PRl oldHRICH A iRs e T, KhnodnantT gy not

part:Bﬁmﬂy% 1anformad in the sane way as in Exanple
-1 except that the undercoat paint 4-B was used. as
t hHeuh,dﬁhe a'ssuha!rm was tried aitrdndbient ftepérdtirbFR 4
ad a_flat_and snooth pattern wherein gray and

h°“f51 2TheTERtLer, b StasAaitne print fHEn mmbserml.o UFbe

paia B4 955cR B A5l i Uy fartern

. _wherBh!Nﬂiﬁt!& £ gra¢ were ﬂﬂﬂ@%n@@ﬂelﬁﬁwﬂgg@dﬁm even

generat ed .in a part of thé for ned pai nt
and ymif afm.e 4- 7) Painting was performed in the same way
(_Exa-mp_lc'e QI--Efaerl ej 4- 7-1 55

' Painting was performed in the same way as in Example 4-2

7gxce"pf that there was u'sed'a' paint wherein the paint composition
'4-A, the paint comprition 4-B and the paint composition 4-C were

mixed at a weight ratio of 80:10:10 as the multi-coloured paint.

In Example 4-2, no abnormality_ Was observed in the colored

parfi‘clés. The formed paint film had a flat and smooth 'pattern

~ wherein white, gray and black were mixed, and the finish therecof was

- 26

0

even and uniform.
(Example 4-3) |

Painting was performed in the same way as in Example 4-1

~except that there was used a paint wherein the paint composztlon
4-D and the paint composxtion 4-E were mixed at a weight ratio of

50: 50 as the multi-coloured paint.

The paint film formed in Example 4-3 had a flat and smooth

- 54
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3 February 2006 F-P05105SK (SQ except t hat hgere vvai
used a paint wherein the paint. conposition by 006
the paint conposition 4-K were mxed at a weight ratio
of 50:50 as the nulti-coloured paint. The Q

formed in Exanple 4-7 had a flat and srmot b@ﬁo%bk'{be)
wherei n gray. and bl ack were :m xed. However, the finish
t hereof was a finish which was poorer in vi vi dness

than that of. Exanple 4-1. (Reference Exanpl e 4-1)

. pattfﬁfﬁtwnerms AAHWRCE WekfSniiedE PRWews, 0dze in ey

"Exanpl e 4-i 10 except that the undercoat pai nt 4-B vwa
and,black wasgenatrterhfromfhe colored particless used a

: rein the paint conp03|t|on4Land the .
(E"E ﬁéﬁhﬁnposmlon 4-M were mxed at a wei ght rati o of

_ Ex anp 12&4? é_t{;ﬁ‘vv;gé ltibﬁig&lrf‘u) F{l ?ﬂg’ o our e‘g!iga%‘%ﬁil? %(iﬁ? le 4-1

excepit! thet théde twhe usid ﬁrpai&itewhei'éirﬁthQfdmﬁ|dtﬁnbb%iﬁ6n

into the state that they were unevenly applied or
4-F andithe, paint cm&aitmﬁeﬁrwem mixedjah arweight ratibeof

- so:8 Il Ml hsERTe) X ‘éxim?? epi' 1'%

| eXCRRiEddyAplé hﬁ4“!iﬂ>eéﬁﬁ l-nﬂﬁttgfé e 'diflored

under coat paint. I n. Re erenc en t

partigles.- CTheuorthexhipatintdHna fpld acpatutekmtvhl&efeihi gray hh?ﬁl

ol ored artlclesturnedlntothe state that the
blacle 3 )

WergimEy étﬁweeer,ot Qpattern wasia patkern wherein
1.25

(Exd.iﬁq;ﬂéapst) paint S-A Forty parts. by wei ght. of the
white pignment solution A 30 parts by weight of the
bl aBrintiiggewas peirfermedsin fhe samhe voyy wsi ighExanhple3g-1
F and 1 part by weight of the antifoaner

exogpf thaf E&Trma%ess% paint ywhetsinrthe passtromposities
- 4-H {uld B8 DA oML a0 welE S o SORIBHRTARFS LR

rrer pr O Sl ng

- 50:50uastthe ﬁl“ﬂﬁﬁ:tﬂ@ﬂﬁé‘ﬂﬁi&lﬂt

The paint film formed in,Example'4-5-' had a flat and smooth -

pattern wherein gray and black were mixed HoWever; ooze in gray

" ~and black was generated from the colered particles.

20

-25-

. ‘:(Example 4:-6)

Pamtmg Was perfermed in the same way as in Example 4-1

_except that the undercoat pamt 4. B was used as the undercoat paint,

__The paint film formed in Example 4-6 had a flat and smooth

. pattern wherein gray and black were mixed. However, when the

" multra-coleured pamt was apphed with the roller, the colored

particles turned mto the state that they were unevenly apphed or

adhered, and unevenness was generated ina part of the formed pamt :

- film,

o (Example 4-7)

80

Pamtmg was performed in the same way as in Example 41
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gl oss of this undercoat pai nt 5-A was 3.0. Undercoat
Mnt 5--B Twenty parts by weight of the whit glam@mﬁ
-solution A, 15 parts by weight of the bl ack pi gnent

~solution A 5 parts by weight of - the pig
Rl thisdige

‘part- by weight of the antifoanmer were unif

‘wWith 200 parts by wei ght of the water- dlsper3| ng resin
Din a stirrer, thereby producing a gray undercoat
pai nt 5-B. The specul ar 10 gl oss of this undercoat

- exde?ﬁﬂ“thét B wis u v\fﬁh 3 paHRt wﬁf’ér'eﬁ? ipg &Jﬁﬁn&% ﬁmn

wei ght of the. te*pignent so

Joandmhmpahit tompositicn ghrEivere/ mixed ab a wedght zﬁeid of
of the antifoaner were unifornmy mxed with .

ht
50§\6/b muylfi-gelemredpaints he wat er - di spersing resin

pa ﬁ‘f‘e Pabht i SRELRH of HORISDIE 7 Kl R 3 St

| pat@eﬁh whéreid; gidy ARdChiatk ¥erBUhlikedo! ﬁt':fv?éjv%@' tHe ki 1sh

Pai nt composrtion 5-A. 20 First, 200 parts wel g

thegeof masia fimishi wikichi wgs r;&mmerﬁmei‘vﬁdnesb a:mﬁﬂthﬁt of a

co% g]i Wiile stirring of the resin was perforned
tate that the rotation speed of stirring fans

pm 4 parts by weight -of the
(RefEre wat er - s%ggﬂéﬂ’re& A, 35 parts by .weight of the
IOI gPaintidg waBgsérBYmd §hitHe sdiR WAl 49 M Hxa ?ﬂe 39

5. parts by wei ght of water were added therefo and

excentﬁbﬂﬁtﬁmundercoae paimt percmas nged as the maieswoat pamt
i nt 5-A pH of this nspayent paint,_ 5-
an feaW&St‘i%e ﬂeﬁﬁ%ﬁw e&eén PRINeCOmMpDSifign é Isyand
t {
the e AhpoREtel A6 il RS BefghEliyid B A0 s

themultr-é’&lopﬁ-eﬁopm in the state that the rotation
' speed of stirring fans was set 3 February 2006

F--1 smeeﬁxmp@e@ gp whes | theﬂu @glame@pa:tu:]t was
L n
peiiff YT i o &heiéorfee%pﬁaﬁsieszmq“% o g pte

oaner wei ght wat er

wasgenegiaded iaf thédorana ipaint Fileepound C were added
heretqg and yniformy m xed, thereby - producing a

' tha@tﬁé*‘ %%ﬁ&v@ﬁy" e}?l orF a@{etrﬁfibﬁn% gghgge{mess

(Refgrenge fxample 4@)pai nt 5-A. The pH of this

el iR g Yol a'pretrforme in End same way as in Example 4-1

: 'except that the undereoat paint 4 C was used as the undercoat paint.

In Reference Example 4-1, when the multr-coloured pamt was

applied w1th the roller, the colored particles turned into the. state
that they were unevenly applied or adhered and marked unevenness
~was generated in theform_ed paint film.

[Test Example 5]

(Pro,d'u‘ct_ion of undercoat pai-nte)

Undercoat ﬁaint S-A

Forty parts by Welght of the whrte p:gment solutmn A, 30
parts by werght of the black plgment solution A, 28 parts by weight of '

. the prgment F and 1 part by werght of the antrfoaer were uniformly

56



10

15

To 620 parts by weight of the above-nenti oneg%/F
transparent paint. 5-A were added 10 parts W%QOOG

of an aqueous 5% by wei ght 10 anmoni um borate. ‘
solution as a dispersion stabilizer. The raqtaiq :
speed of the stirring fans was set to QOOr%tma%doﬂmsxSK(_SG)
the solution wuniformy. Thereafter, 493 parts by

wei ght of the water-based paint 5-A were gradually
added to and dispersed in the m xture while the

mixed withg200spirtst e weighiti gTU: \édt‘éridiisﬁe%% fediai Plin a

conposition 5-A 15. erein flat gray particles

. stirrey;, therehy psoducing a graly andercoat paisp &-Acd Tlesspecular

elobh GsiEle ynduRoai PRI B MA% 8005 11 on 5. A except

R Und@8adodtepafiet 5v8 i ngredients were used at a 20 blend

ratro shown Tn Table S. In this way, a paint _
confimenty partSbyhweight bf thebivhite pighcrtcsoRRidA R, BS
- to 6 nm were. dispersed was yiel ded.

' [ f 0.8 1.

parks bt weighb of therblack pigment selutiomAySepatts bywaigh of
LAS.LH Qi Pt 5-A t that .

tho/BecdEnt R 1 bafEry iRt oLl AotiaiBer ite pniformiy

 miEDWith OO P by WRikht ST wAtBFldbpEATRESISAD in a

. 5-C wherein flat "gray part aving a s
stirer,tlerebypreducing argray uadeyceatipdinf8iB! The specular

4 conmposition, S-D 30 . A _paint_was produced in the
'gl°§sgggg%“§éiqrﬁea§d?wt§-r£ma$§- 2006 F- P0O5105SK( SG)

Unde¥das ddidit & except that respective ingredients
: sata In this

blend rati o shown in Table S.

way Twee s Eh@ﬁ?&ﬁéig&%ﬁ tge gw?gﬂei?$&bﬁtt sdidtion A, 10

articles having a size of nmm wer e

. par bﬁé’f%ﬁ_&hﬁ/@%ﬁ_ﬁlw b“lwdpigmené mqt@enm,gnds-laamhy ateight -
of e ARG e Rouberiaay ki i 25 prea tureight of

the Yeeniag g SAETD 18 AP B5 oo ek

“undeacoat painb S4C00. Tie speoubir 21ddsl of {hfs dHURESat pRint 5-C

~di spersed was yi el ded. Paint conposition 5-F A paint

.fWaSy%é'- produced- in the sanme way as the paint

~ (Production of multi-coloured paints)

.- Paint comiposition 5-A

20

: -chargé'd’ into a éo‘nté_.ine.xf. '_While_S'tii.‘ring of the resin was pefformed

~ 9%

30

- First, 200 parts by weight of the water-dispersing resin A were

“in the state that the rotat'idn spéed of stirring fans was set to 1800
-rp:m,' 4 parts by weight of the water-soli_:ble reéin‘ A, 35 parts by .
‘_weifght of the pigmeht B, :1 part by weight of the antifoamer, and 380 |
'-'parfs,by weight of water were added thereto and uniformly mixeld,
‘thereby producing a, tran_spareﬁ't paint 5-A, The pH of this

‘transparent paint 5-A was 8.1, and the specular gloss was 5.

Next, 85 pafts by weight of the water-dispersing 'resinr'('i were’

' #harged into another container. While stirring of the resin was

pé:arformed in the state that the rﬁté.tion speed of stirring fans ﬁa,s‘ set
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conposition 5-A except that respective ingredjents _
were used at a blend ratio shown in Table- CSH.E&?T“?%QQOG
~way, a paint conposition 5-F 15 wherein flat black
~particles havi ng'a size of 0.8 to 1.5 -mm V\@{_%OSlossK(SGj X
di spersed was yielded. In the production of the paint _
conpositions 5-1 and F, a mxture of the water-based
pai nt and the reactive conpound C was added to and
“dispersed in the transparent paint, and subsequently -
to P800Npne AT0 partobycusibht vhtheuwater-soluifle resin B, 50
t herewi th, Pai nt co%si tion 5-G A paint was produced
13

parts byhweight of the.white:pigment solutientd oh0partehypeight

of hici B R aclfffel A7\ pHFEpreigh ik ome Shitoamer,

50 paﬁps&t%g&& witer8hal 3 éﬁd‘.ﬁé Ft)g wLigRt Hffdh%sﬂé%yﬂi@s_

a size"of 0.8 to 1.4 nm wer was yi el ded:

~ compponndcOnpest addedstieretpaant wiifopmiguntsed)thérelnpne

.as the paint conposition 5-A .except that
:Pm%stﬂ VZ’.‘I ¢ ptegrhaned paint 544 —a'th%l’gbolﬁltbw ratio

el 8 R ol BT 20, SN S

- bl afre &Otﬂﬂtﬁb}h%igﬂt BIEHE aBbvé-Meritidnfd Wansparent
. . dispersed was yielded. In the production of the paint
painb hpd svereoaddedd Q parts by weight of and agheoustSo%b-typwaxight
- l%Iai nt and tEe reactive conpound, A was, .5 added to and,
amgonium berpte spdutionas & dispersion stahilizens chhematation
- i ALOs 10 f ( ] Lah '
spedliof 63 E PR UL R S0 U5l Tl Y Bilidiop,
uniftaynys thiRepeifter, 498Raits By weidht vl whtdr-based paint
respective ingredients were used at - a 10 blend ratio

5-A wermneradaally adsled tomand dispersedin thecmipture whils-the

stirififl il g hor b SRie ool R MY Sinfit Compsnbians-a
whezefh IRt ra{paPtiefel Blvifeld SIAP0R 0P AT S MinP Hdte 15

-conposi t A except t respective | ngredients

“dispersedusasl ydelded.bl end ratio shown in. Table S. In this

.way, a paint conposition 5-J -
Paint composition 5-B '

A paint was produced in the same way as the paint

. chpositio'n.S-A except that respective'iﬁgre_die‘nts were used a_f a

90

95

Co 80

_‘blend ratio shown in ‘Table 5. In this way, a-p‘éint composition 5-B

 wherein flat black particles having a size of 0.8 to 1.6 mm were

dispersed was yielded._

" Paint composition S-C :

A paint was_.produced' in the same way as the paint

”c_o:_ﬁposition 5-A ekcept-thaf respective ingredients were used at a

blend ratio shown in Table 5. In this way, a paint composition 5-C

_whe_:_'ein flat gzray-pai'ticles having a size of 1.0.to 1.6 mm were |

- dispersed was yielded.

: Paint composition 5-D

A paint was produced in the same way as the paint
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dis‘ﬁﬁ?%ﬁg ‘iﬁgﬁ 1%
' _Eail‘it Bofihd Sition 5-H

wherein flat black particles. having. a size 0.8
1.5 mmwere dispersed was vyiel ded. Paint coﬁ8%§¥W¥%%8b6
5-K 20 A paint was. produced in the sanme way as the
pai nt conposition 5-A except that_respect%M%05io SK (SG)
ingredients were used at a blend ratio shown in agie
S, In this way, a paint conposition 5-K wherein flat .
-gray particles having a size of 0.8 to 1.4 mmwere

di spersed was yielded. .25 Paint conposition 5-L A

compiositionsS & esvept thatireepeetive\tygrsdithes Wérid used at a
conposition 5-A except that respective ingredients

- blepgd ratia shoxn in FakledS. r Inithisiway, & patablcomposition 5-D
- i i tion.5-L i n_f lack . -
‘whifgip @Pﬁ?%‘%%ﬁa%&?%ﬁ%ﬁvﬁg@f?“lr‘éeeiai'd}.séé‘rhr%&mre_

dis’ﬂ_éﬁ&{%@ dedgel ded. 60 3 February 2006
- P0O5105SK( SG) Pai nt conposition S-M A paint was |

'_‘-Pai t ehmpdsitionBEBane way as the paint conposition .

.5-A except that respective ingredients were used at: a
bl efdPRHRY Wasipradyced in thessame waysasghe painti nt

conffgBAkh 4 SxHRE RebbRble i E AL AL it ufda e o

bleifliratic SABRA in Aabie-3 ARPThEE Wi, Lpadhe %mbﬂﬁﬁ?&n 5-E

sane way as the paint conpositidn 5-A except”tha

‘whereindiat giny partitiles thnvinge sizs of d.0atcl 1.6 mnd werd 0

particles having a size of 1,2 to
H_gpersed was yielded. 3 February 200

Tab . In this way, a paint conposition 5-N
&?i‘%‘ick

VCo[ vy 1 wOTr :
- ‘A paint was produced in the same way as the paint

composition 5-A except that respective ingredients were used at a

~ blend ratio shewn in Table 5. In this way, a p_a-ini: composition 5-F

wherein flat black particles having a size of 0.8 to 1.5 mm were

‘dispersed was yielded.

In the production of the paint composi-tio'ns 5-Eand F,a

~ mixture of the water-based paint and the reactive comj:.ound C was

added to and'd‘isperse-d_i.g‘ the transparent paint, and subsequently

ftl_ie .r'eac_tive con_lpdund CVWas. further mixed therewith. . -

Paint composition 757-G

A paint was produced in the same way as the paint

- composition 5-A except that're-s_p'ectiver_ ingredien_ts were used af a
,:bl"e,nd ratio Shown in Table 5. In this way, a paint composition 5-G
‘'wherein flat gray particles having a size of O, 8 to 1.4 mm were |
;dispers'ed was yielded. |

~ Paint composition 5-H

| A paint was produced in the same way as the paint -
composition 5-A except that respective ingredients were used at a

blend ratio shown in Télb.le 5. In this way, a p'aiﬁf-éomposition_ 5-H
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, wherem flat black partlcles havmg a size of 1. 0 to 1.6 mm were

d1spersed was yielded.
~ In the production of the paint compositions 5-G and H, a

,mlxture of the water-based paint and the react1ve compound A was
added to and dispersed in the transparent pamt, and subsequently

- the reactive compound C was further mixed therewith.

Pamt composition 5-I

A paint was produced in the same way as the paint

composition 5-A except that respectlve mgred1ents were used at a

_Blend ratio shown in Table 5. In this way, a paint composrtlon 5-

wherem flat gray particles having a sme of 1.0to 1.6 mm were

_drspersed was y1elded.

Pamt composition 5-J

A pamt was produced in the same way as the paint

-compos1tron 5-A except that respective ingredients were used at a
: blerxd ratio shown in Table 5. In this way, a paint composition 5-J

wherein flat black particles_.having a size of 0.8 to 1.5 mm were.

ﬁdispersed was --j?ielded.'

‘ | Pamt composition 5-K

: 20
' compomtlon 5-A except that respectwe ingredients were used ata

blend ratlo-shown in Table 5. In this way, a pamt composrtlon 5K

%

- 30

A pamt was produced in the same way as the paint

jwherein flat gray partxcles having a sme of 0.8to 1.4 mm were -

: d:spersed was yielded.
; Pamt composition 5-L

A paint was produced in the same way as the pamt

) compositlon 5-A except that respectlve mgred;ents were used at a

. blend ratio shown in Table 5. In thls way, a paint comp051t10n 5-L

wherem flat black partlcles havmg a size of 1.0 to 1.6 mm were

dlspersed was yxelded

'.60 !
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Paint composition 5-M

A pamt was produeed in the same way as the paint

‘ compos:tmn 5-A except that respective ingredlents were used at a :

- blend ratio show_n in Table 5. In this way, a p_amt com_po-sﬂ:mn 5-M

- 10

- wherein flat gray p‘a-rt‘icle_s having a size of 1.0 to 1.8 mm were
- dispersed was yielded. '

Paint composition 5-N

A paint was produced in the same way as the paint

' comp051t1on 5-A except that respective: mgredlents were used at a

“blend ratio shown in Table 5. In this way, a pamt composition 5-N

wherem flat black part1cles having a size of 1.2 to 1.8 mm were

dlspersed was yielded
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the mul ti-col oured pai nt was observed. Abnor it
not 10 particularly recogni zed. Next, the reg]l: lﬁﬁ?%&]a

~was dried at anbient tenperature for 24 hours _

Thereafter, the state of the paint filmwa

The . pai nt fil m formed in Exanple 5-i had 3 ?%%g(%)

snmooth pattern . wherein white and gray were mxed and

. the finish thereof was even 15 and uniform (Exarrple
~ 5-2) Pai nting was performed in the same way as in
(ExEnqm@Is.ﬁ -except that there was used a paint.

wherein the paint conposition. 5-C and the paint

comfowopl gallsr waknseditocaipply theaimderaat paiit 5-£0at an

| 50 as t | oyr ed In Exanpl e 5. 2;
-aPP;smnﬁw%a%b@?" 4 tora shgberBlaieod  part| cles, |

- TheqlQr fﬁﬂ?@bf‘ twds hﬁégﬁgf éb?etnta{-‘gmii%gtﬂr@ ‘?{:ﬁg flours,

“whereln Ite, gray an were m

- and subséquéetlyof sand skeletondrollés o usds to ApPEBhéreto a

5.-3). Painting was perfornmed in the same way as in

| mulsx-aa%pere?] paink gghereimathe paiut \mpoed:ionpsmnand the
- paill BBl RoR BB pE AR 30 » HiehE TaLlY gt HO5g, agan
ap P%lnor rmloﬂm! bF 056 1R, p‘i"lﬂat o+f‘tﬁé @?‘lkf%é L?%rtﬂ;‘les of

ity was observed in t e col ored

‘the zﬂﬁulrecﬂaatea@ﬁxmasmﬁse@bed Rbnéohamypoaetndﬂ Im

a flat and snmooth pattern wherein white, gray

‘Part&ﬁﬂl%ﬂlﬁé'ﬁcﬂgpéz%lxed and the finish thereof was even

i Tk ATR B e R o HE BT 2

hout§.0TReRafterRE QitALE T tﬂ?é Pﬁuﬁt) 8% WP Bbseryéa.2N¢he
t he paint conposition 5-H ‘e mxed at a weight ratio

pamjf ﬁlmsﬁ:medant Ezample 5¢cbhad a (ﬂaipanﬂt smopthxpattern

observed in the colored 10

| bnoy nal -
- whegaft ilge andh gray Seraimpmes, 4nd $heGnish thsraptwas even

andYlBebhgPattern wherein white, gray and-black were -
“mxed, and the finish thereof was even and unlform

'(Exa(:Epwst) 5- 5)

Painting was performed in the same way as in Example 5-1

except that there was used a paint wherein the pamt composn:zon

o _5 -C and the paint composition 5- D were mixed ata weight ratio of

20

- 25

'B50:50 as the multl-coloured paint.

In Example -2 no abnormality was observed in the colored

part1cles The formed paint film had a flat and smooth pattern -

'wherem wh:te, gray and black were mixed, and the finish thereof was

- even and umform
'(Example 5-3} |

Painting was performed in the same way as in Example 5-1

'except that there was used a paint wherem the paint composrtlon -

5-E and the paint compos1tron 5-F were nuxed ata welght ratio of

' 50 50 as the multl-coloured paint.

80

In Example 5 3, no abnormallty was observed in the colored '
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Pai hting was perfornmed in the same way. as i a
5-1 15 except that. there=was used a paint elg%l '2%’%806

~ paint conposition.5-1 and the paint conposition 5-J
‘were nixed at a weight ratio of 50:50 as thepys105sK(sC)
multi-col oured paint.. The paint film formegEe 5IL—_ann'gl(e )_

. 5-5 had a flat.and snooth pattern wherein gray and
bl ack were m xed- However, the finish .20 ':thereof
was a finish which was. poorer in vividness than that

particlEsaniie Forimed(fRGFHENhAd aPHRE W sHRSofle ?faQtéiﬁﬂ

in the sane way as in Exanple 5-1. except that the

 whergisrwhite Jetaytand blagk waredmigedhandrthe fiadsh thiereof was

10

15

20

nt filmformed in Exanple 5-6 had a flat and
eveé’rrﬁﬂph B?&F P n wherein gray and bl ack were nixed. .

xglﬁyﬁ&eﬁ V\,hen the multi-col our ed pai nt was appli ed
W t eroller, the colored particles turned into
t he Pafiating tais phffprmdi in thecsdmerpily &6 iAEfaingpled-1
and unevenness was generated in a part of the forned

| -excﬁmtrﬁhatsfthqu masensq;l Reprimdrwhegen thpgmisdomneosition
SO G A RaEE phn S e RE kO el welghE 3Rio, of
50 5O 44 tn@%eﬂﬁ égfmﬁ@cpén affifposition 5-K-and the paint

- conposition- 5-L . were xed at a weight ratio of

50 0 Exaniple ram; nccabnorachlity wias dbservedl hi thiel colored
med i n Exanp 5-7 had a flat_and snmooth pattern

Parﬂﬁ ®i nTBPafgprmeg madek il had addat padesmootdvpattern

PR 86 BRI A8 408 58 R gpgeor s

eveﬁq’ﬁ@mo*ﬁthe sane way. as in Exanpl e 5-1 except
that the undercoat paint 5-Bwas used as the undercoat.

' (Exmple 5-8)d there vvas used a pai nt wherein the paint

os|t|0n5Ma t he, j nt conposition 5-N were

Ringing W@Fd?ﬁ Prmed b the.samg wayias in Example 5-1

- excé‘# tha Qh@i‘é %sﬁ?bgd a a}}ﬁ[ﬁ%ﬁéﬁgﬁf tﬁéaﬂmh% eo&_inf)bsmsgl 5.1

~and the pamt c_omp_os;tion 5-J were mixed at a w.elght ratio of 50:50

-as the multi-coloured i)ai'nt.

‘The paint film formed in Example 5-5 had a flat and smooth

-pattern wherein gray and black were miﬁed" However, the finish
) ‘thereof was a fimsh which was poorer m vrvidness than that of

: 'Example 5-1,

. (Example 5-6)

N

80

_. Painting was performed in the same way as in Example 5-1
except that the undercoat pamt_.s-B was used as the undercoat paint.
* The paint film formed in Example 5-6 had a flat and smooth

pattern wherein gray and-blaek‘were mixed. HoWeVer, when the

| multl-coloured paint was. applied w1th the roller, the colored

partrcles turned mto the state that they were unevenly applied or

: adhered and unevenness was generated in a part of the formed paint

 film,
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applied with the.roller, the colored particl turne
into. the state that they wer e unevenl y- appl?ﬁF[3%¥y%006
adhered, and marked unevenness . was generated in the-
formed paint film (Reference Exanple 5-2 F-P2B105SK(SG).
~Painting was perforned in the same way as in. Exanple
5-1 except that the 'undercoat. paint 5-C was used as
t he undercoat paint. In Reference Exanple 5-2, when
the multi-coloured. paint was applied with the

_(E&ﬂéﬂplﬁs'fhe col or ed partlcl es turned into the-state .

e A e 8 e 21

em'lc m}it”thd@ Ls D bt e g‘ﬁ:% YRk ?arh@ ?:ros'it" RB%

[ti-co oure palnt C osItion

- 5-K andnthopaint coptpositivn LNt Mimid aeeniveiglhtrr&ﬂo of

10

15

20

95

. . 30 ,

excellent in flatness, snoothness and vividness. The -

- 50:50 as thermalyi QO@BHIE&:BE!J!UESK(SG) wat er-in-wat er. type

e R DR e o e

patt8ah wwelaagﬂas;r Qn&\ﬁﬁckaEBé i, COREWRES 0v4e i gray

“ a painting tool and painting tenmperature aré

and:blatgleubas gemeratedofrom dheocdlorgdi partibles. i nvention, a

ol orful, fI af-and snooth paint face can be formed by

(Re TBRAMP -nmentioned water-in-water type

T AR e e POTRER ekt ] e 5.1

| excéPﬂththhezun&eﬂ%zﬁ! palnt\8iB wds/ife dds! the GnAéreBat paint

ai nt conposition, characterized in that at |east one
hereowam usedal paiat whiergin thelpmintcomipositiosd5iM and

theama (R "”Sﬂ? LN RS er Ol ACTOR TR o S0:90 as

thetr?ulh- z% fI at colored gel particles are. nmade

a ge at'| n| product made from an agueous resin

- (2)Th Referonce Exmnapld B-1, Wi thé multiccdlouredopait was
conpound (d) which can react in the presence of water.

'ﬂ«PP!ﬂsdsWIt&l be doller, theerolorpd pasticlesctunmestiipte the state

,thatc Qﬂgy were uhevenly applied or adhered, and marked unevenness

was generated in the formed paint film.

(Reference Example 5-2)

Pamting was performed in the same way as in Example 5- 1

except that the undercoat paint 5 C was used as the undercoat paint.

In Reference Example 5-2, when the multi-coloured paint was -

' applred with the roller, the colored partrcles turned into the state

that they were unevenly applied or adhered, and marked unevenness

‘-'was generated in the formed paint film..

' Industnal Appllcabrhty

- The water-m—water type multi-coloured pamt composltxon of

-the present 1nventlon is capable of forming a mat paint film

excellent in ﬂatness, smoothness and v1v1dness ‘The
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characterized in that at |east one kind of fl
col ored gel particles is dispersed In a nat:ﬂ]';ebme“yzoo6
- transparent paint conprising an aqueous resi:n . and an
. extender pignent having a refractive" 'ndeXEQ%O%165§% (SG)
1.7, and the flat colored gel particles are:
partlcles gelatlnlzed by m xing a mater-based palnt
conprising an aqueous resin (a), a color pignent (b)
: and water (c) with a reactive conmpound (d) which .can
o watea'am-watei' htyper eatdbi-eoldurdd phint cotmpedition HIEHIE"
o pe mul ti-col oured paint conposition, characterized:
mvﬁﬁlt%%tis &lso capable @ﬂfpnmmfg ananchanged flall and smooth -

* colBB faskin Sy i€pat1a8 sonaflions subRLeS achaiaingdool
S gRIAG PR bnd L) GGk eordi o
thisuitventioagat cobtorfalpflat dird snydotH past I‘m icanbé formed

N ;&Pfqnce of water. 5. A water-in-water ty
by applying #he akevermantiongd watesin- wgseiz:tmmm@mzcsdouﬁed

ik 5h e of bl 1 21 2 € e

‘aqueous resin, and the flat colored gel particles
are: partlcles gel at.i ni zed by m xi ng a wat er - based
pai nt- conprising an aqueous resin (a), a color .

- pignent (b) and water (c) with a reactive 30 conpound
(d) which can react:in.the presence of water. 67-3 .
February 2006 F-F05105SK (SG 10 15 group, and the (d) -
conmponent- is a reactive conmpound (d-1) which can
react with the (a-1) conponent in the presence of
water. 7. The water-in-water type multi-col oured palnt

.-conposi tion accordlng to. any one of .clainms 2 to 5,

._mhereln the (d) 6. The water-in-water type
mul ti-col oured paint. conposition according to any one
of clains 2 to 5, wherein the (a) conponent is an-
aqueous reS|n (a-1) having a reactive functiona
conponent is a reactive conpound (d-2) which can be .

~ .-self-condensed in the presence of water. 8. A

~water-in-water type nulti-coloured paint conposition
characterized in that at |east one kind of flat
col ored-gel particles is dispersed in a nat

. transparent paint conprising an.aqueous resin.
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and an - extender pignent having a refractive ipndex of
1.4 to 1.7, and the flat colored particles arg.ebw"’ury2006
particles obtained by dispersing a gelatinized product
obt ai ned by m xi ng a water-based pai nt COEpPIOSI0NGSENSG)
aqueous resin (a-1.) having a reactive functional
group, a color pignent (b) and water (c) wth a
reacti ve conpound (d) which can react in the presence
of - water, in the formof flat particles, i-nto an
“aqueous di spersive 20 EMMS and further nixing a
regct i(b%l& ound (d-1) which can react with the
(a-1) ‘conponént in the presence of water with the
regul tawated-indwiRketype- s i {tior
pai nt conposition, c grea%fﬂéfﬁi Cz’%]éﬁlﬁr?ra; hg%nggbﬁieﬁa'g%uoor%
charpeterigedrinathatnt leastyehe jkinid of Maticolofsd @el RrirtRsles is
<2 transparent paint conprising an aqueous resin, and
‘,’i_sl’?ﬁ?‘f e s ?ﬂo@a‘w&rwe |Pé§n$r¢empaﬁ?ng|m aguegusctesin

wn $hS9Hpie A gt AVIEH LR LA RETH & Al
the flat/colpred gelpavticids'sie aiide STU PeladifDed Rg&%g?mnade

(b) and water 30 (c) with a reactTve cofmpou

fromgn aqusons resin (a), atoolor gigmen©(b)6 Waterd),usmid a2006
in the formof flat particles,

'_' . _E- P0O5105SK( S@) ..
 reacfiRe SumpINTA 1) Whith dan, Eeachtn Ghe BrRsdmAs REWAteR] ng

10

15

20

95

- tive o ) ' _ L with th
¢ 57 AN, Aol bt A6, Sidfon,

characterizedin that dhleasticiie kindadflat Sotoret kil i)\%&@i@&' is
conmposition according to claim@8 or™9, "wherern

- pai nt
- disperged i a gpap Swansparent print comprisimg andaqdedis weisth

teagt w.th the (a;1) conponent , in the presence of
and {f Bt ERG6r Bithopk baing aefacipe indem of 31 pch7, and
th i &8 ( Y ording to claim8 or 9,
e %eﬁliér%g?hée (!di tg%%%o%git is a. reactive conmpound
parti¢lesogelatimizecbhy maixitly a ceaetabased paihie coﬁﬁﬁfﬁﬁﬁﬁ ad
water. 12. (Amended) A nethod of forming a patter :
aquequs resin fa), A-calar/pigmentdh) agdawater (e)cwitth haeactive a

o .15 bui.| di froma cql ored mat .
compRiiHd (4] Frfenan Hatt fn feCpresinde ofater. | ayer by
apR! YARGatdieinRbfer! typ@hilitl-t8foured paint composition,

' characterized in that at least one kind of flat colored gel particles is

_dispersed in a transparent paint comprising an aqueous resin, and

the flat colored gel particles are made of a gelatinized product made

" from an aqueous resin (a), a color pigment (b), water (c), and a

:rea'ctivg qupound (d) which can react in the presence of water.

7 5. A water-in-water type multi-coloured paint composition,
characterized in that at least one kind of fiat colored gel particles is
dispersed in a transparent paint comprising an aqueoué resin, and
the flat colored gel particles are:

particles gelatinized by mixing a water-based paint comprising an

- aqueous resin (a), a color pigment (b) and water (c) with a reactive

30i compound (d) which can react in the presence of water,

67



10

15

20

25

30

mul ti -col oured paint conposition according tq on
of claine 2 to 11 with a roller or brush. 6@%%"3‘7%006

February 2006 F-PO6105SK (SG ABSTRACT. Provided are a
practical water-in.-water type multi-col ogtedspakgk (sg)
conposition capable of formng a paint filmexcellent
i'n flatness and snoot hness, and a painting nethod
with-the sane. A water-in-water type nulti-col oured

pai nt conposition, characterized in that at |east one
ki §d JFhe veatercimowatepdiypepanilti-cotoured gafersed in a
mat . t.rans arajt pai nt conprising an aqueous resin and

compgsitiep riggdior anx\one of glaimsd2 itods, Tvbsxezxg theda)
.. -iN-. : Tul ti - r al nt
comp8nbnt:ieart qiflcils {dBHTCH) bhOTng R tnadifud fuptiinaly

- groupf{ ahlbthe PSR pblePid 4 thEstive éﬂﬁﬁuﬁﬁgg—ﬁ ) %l}]igbt gan

transparent paint conprising an aque an
react withddier(ad) cgehponentdncthepresenee @f wagel.at i ni zed

de froom an aqueous resin (a), a color
S{ Sdng%h%ﬁtmwates Lypgomuiti-ealaured painfound (d)

- : i - _and
compSsitiof hccHaifipto ady dife BIUENEE Dho k) Fhersllths (@
compaiteny isa readtiveosdn po@hd(d-2) whids challve Qélf{?con%%%sed

. bui | ding. froma. colored mat- undercoat paint,

in therpresemgepfigvateropcoat | ayer by appl yi nlg the out ed
abgve-,nentioned. water-in-yater type nulti-coloure
paint ABRGEIBAtEE HPS ol ferolowreA pRigiEomposition,

characterized in that at least one kind of flat colored gel particles is
dis’pefsed in a mat transpa.r"ent paint comprising an aqueous resin
and an extender pigment having a refractive index of 1.4 to 1.7, and

the flat colored particles are:

particles obtained by dispersing a g\el’atin.ized product
obtained by mixing a water-based paint comprising an aqueous resi_n'
{a-1) having a reactive functional group, a color pigment"(b). and water
(c) with a reactive- compound (d) which can react in the presence of
‘water, in the 'for'm of flat ﬁarticles, into an aqueous dispersive

-‘ﬁnedium, and further mixing a reactive compound (d-1) which can

'react.wit_h 'th_e '[a‘-l)' component in the presence of water with the

_' resultant.

9. ,' A watei'-in-wate_r type mﬁlti-coloured paint comp_ositioh,

‘characterized in that at least one kind of flat colored gel particles is

dispersed in a transparent paint comprising an aqueous resin, and
 the flat colored particles are:
particles obtained by dispersing a gelatinized product

| obtained bjﬁr mixing a water-based paint comprising an aq.ueous resin

(a-1) having a reactive functional group, a color pigment (b) and water

{c) with a reactive compound (_d) which can react in the presence of
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water, in the form of flat particles, into an aqueous dispersive
medium, and further mixing a reactive compound (d-1) which can
react with the (a-1) component in the presence of water with the

resultant,

10. The water-in-water type m-ulti-coloui-ed paint

_ éomposition according to claim 8 or 9, wherein the (d) component is

a reactive compound (d-1) which can react with the (a-1) compo__nént
in the presence of water. .

11. The water-in-water tjpe multi-coloured paint
composition according to claim 8 or 9, wherein the (d) component is
a reactive compound (d-2) which can bé self-condensed in the
preéénce of water.

12. (Amended) A method of forming a pattern face,

:charactenzed by making an undercoat layer on a substrate of a

building from a colored mat undercoat paint, and then

forming a topcoat lajerl by applying the water-in-water type

multi-coloured paint composition according to any one of claims 2 to

11 with a roller or brush,
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