DESCRI PTI ON RESI N- COATED METAL PI GVENT, AND PROCESS FOR PRODUCI NG SAVE

- Technical Field 00011 The present invention relates to a new
~resin-coated netal pignent and a process for producing the sane, nore
particularly to a netal pignent which gives a netallic coating film5
excel l ent in adhesiveness and chem cal resistance while naintaining an
unprecedent ed excel lent nmetallic |ustergrandcdesi gnability, when the pignent
is used as a pignent for coating materials, and to a process for producing
such a pi gn%EEIN«QM@%@’%%&/ PIEBG2{ T, AND PROCESS FARnEt@PUpilhkeht Mias
conventionally been used for nmetallic paints, printing ink, plastic
kneadi ng and the like for the purpose of obtaining a beautiful decoration
effect in which nuch inportance is attached to a netallic feeling. Although
an al um num pignment having a. surface not subjected to any treatnent has a
hi gh meeals4 Fidél and designability, it has poor adhesiveness with a resin
in a Cﬁg@@ﬂg fil mdepending on a resin systemof coating nmaterials and 1,5
printing ink. As a result, it had di sadvantages of easy peeling when an
adhesi on test by deldrephanecitapecphpeslis ngewassipeodtod medy pandtrobnhaprdigsno
protectjve function to a chem.cal, [0003: . _ . This is probably
becaus dCURPATTHIN% S@S?%WB“‘VM%%@%YM Pyt BeflRigerhahishetsed g B G g o
Frrienteantndid £8k0yQfes COR dhehPea) AsBEdRE $/1AB G REch it Nt div%d%ﬁ&xt@bde gxnceﬂent

L

roaniiTherefore, 2() actthr riomnur ato surface treatnment has ]
pr oposetketadic usterPat @nsigndddgumemtn thk grgnmuslysed as apigohent f@ coatyscmoduiesd from
as a problemthat it is ;Je.,:.essary

met hod.a |drr§r oves aﬁ)g I‘Otguiesi venes bi ;Tt ‘2
to add ‘4" COASIWEFLChPE AHEEA ot P'§™EBht i ng mononer in order to achieve
chem cal resistance of a netallic coating filmthat is originally the main
purpose, resulting in sinultaneous reduction in netallic feel and
si gni f iferghgroup@ddicti on in designability. [0005: Patent Document 2 proposes
a nethggo&ﬁr improving a surface coating method to 5 forma coating film
that is uniformand highly three-dinensionally crosslinked in order to
prevent reducti onA hietdl pencak akis taRen@inaBy besi mxed oat eetanetpalnt Ripgineng idnd to
further inprove. . . H : . :
plastic kneading and the like for the purpose of obtaining a beautiful decoration effect in which
much importance is attached to a metallic feeling.  Although an aluminum pigment having a
surface not subjected to any treatment has a high metallic feel and designability, it has poor
adhesiveness with a resin in a coating film depending on a resin system of coating materials and
15 printing ink.  As a result, it had disadvantages of easy peeling when an adhesion test by
cellophane tape peeling was performed, and of having no protective function to a chemical.
[0003]
This is probably because compatibility and wettability between the surface of
aluminum pigment and a resin of coating materials and printing ink are insufficient. Therefore,
20 a method of subjecting the aluminum pigment to surface treatment has been proposed as a
measure of improvement thereof.
[0004]
Patent Document 1 proposes a method m which a flaky aluminum powder or a
paste of the flaky aluminum powder, which 1s an aluminum pigment, is dispersed in an organic
25 solvent, first allowing a radically polymerizable unsaturated carboxylic acid or the like to be
absorbed by the powder, and then coating the surface of the powder with a polymer produced
from a monomer having 3 or more radically polymerizable double bonds.  Although this

method improves adhesiveness, it has a problem that it is necessary to add a considerable amount

of a coating monomer in order to achieve chemical resistance of a metallic coating film that is



chem cal resistance and weatherability. However, although reduction in
netallic feel and designability is inproved to sone extent by this nethod,
~the color tone of a resin-coated nmetal pi.4inent is considerably inferior
to the color tone of a netal pignent which has not been 10 subjected to
surface coating treatnment, and is not sufficient. [ 0006]

Furt her,., I a or
P DS s Ao T R e e
problenﬁwsﬁmhat&%ngmavevage partlcle size after resin coating treatnent is
5|gn|f|§ Iy i ncreased conpared with that before the 1.5treatnent,
resultﬁ |n significant reduction in color tone such as luster, hiding
properties, and addd: pdcli@pnd 28loboGs WheAh&! £0ahhRGidd d Mrfase &@Jﬂﬁ%dﬂ@th@@%ﬂ
Pat ent Docunent 3 discloses a method of using an ultrasonic wave when mca
i s coatfednwicerting flasihat ispovlevernd Bighll Grierdimepiigmiintcroslineyd imenddrémed, and
there | 6\%%1’ gegugt ECIH%}?é &Qc}zait ong | !‘1}1}%8 11~ c([a? dpi%?t% é%m%%? 28 tE)? er%lgﬂgygv%al

resi stance an esi veness ro ertles n al um num
pl grrentg,heiﬁmabfesﬂ’fahuPartcEWEatEh@blﬂhie,ﬂt Eﬂw@e\ﬁr attholng zS@del@d iDyhetdiige Foavent i on

1 10[ 0000]. 3 .nethod for producing the same; specifically, to provide a
resin- @@é"‘p@@‘%t%?mfﬁ)‘“(}g%%{ SOk CHETS RB WS B19ERPdatherealar oRschicGtFYA-OACE G16H t one
such a I r the resin
coatlngﬁgﬁ%hﬁégmgxce Ieﬁ?ga ﬁ%gﬁsﬁﬁgggng%dghﬁgn#gg lfgékggggggt&%ﬁd a new
met hod subrecier oduoiang coftegstarmenevbanisis hor suSdtiwitng t he Probl ens [ 0010]
The pr @&g i nventors have found a production nethod that has not been
|nvest|§ d including adding an external action such as ultrasonic
irradiation during,{@8iifa¢Qabi QQ@IUt@@&&@&ELI@ a?f'i'tqle Liherehymebt abRed,dess, in
resi n-coated net al p gnent“ﬁaV|ng excel ent color 10 tone, adhesiveness and
chem cavlvhm}esmt:@mﬂé nmmegx&rﬁamaiwg rérpisrel] eebendy, tthepz@b@1 stthonhofvae mﬁe@@nt
i nvention. S sent _inyention ; (1) A
Fos e O Rl gt isl S S 6 e by R Gty
pi gnentir da&n@ﬂdiegi fing 0 HGhipadrd seditiveightlodbn@sicask mgsa@‘hlﬁﬁinﬁgﬁ b;@erﬁess Qiﬁcf ace

of the netal plgnent erein the resin-coated netal pignent is obtained by
C|rcuIé@?ﬁ&@éeﬁéﬁﬁw%ﬁl%@@ﬁﬁ%ﬁ?méﬁﬁﬁﬂﬁén containing the netal pigment
t hr oug }external circulation type container during resin coating
treat I'n a reaction vessel and applying an ultrasonic vibration to the

external cnrculat?@aﬁﬁynﬁnﬁ@mzahae&maQQMAJﬁefnﬁsdmﬁﬁb@$@dcmBVahmeﬁgﬁan@
according to gl) as descri bed aPove nprisin
coated with a resin.  However, an aluminum ngmem 15 not mentioned, and there is no
20 discussion at all with respect to color tone, chemical resistance and adhesiveness which are

important properties for an aluminum pigment.

Prior Art
Patent Document
[0008]
26 Patent Document 10 JP 01-49746 B
Patent Document - WO96/38506

Patent Document 3 JP0O2-233770 A

Summary of Invention
Problem to be Solved by the Invention
30 [0009]
It is an object of the present invention to provide a resin-coated metal pigment

from which the disadvantages of prior arts as described above have been eliminated, and a new



20100 parts by weiLiiil of a netal pignent and 0.1 to 50 parts by wei ght of
a resin adhering to a surface of the netal pignent, wherein the
resin-coated netal pignent is obtained by circulating a part of a slurry
sol ution containing the netal pignment through an external circulation type
container during resin coating treatnent” in a reaction vessel, directly

at t achi g, ane EH@&QE 6 Qa2 VAl 4 phovided AsieShGoatied. pehalnil gnent,
wherei n unevenness of a resin coatinhg layer 4 adhering to % surface of the
r esi n- cohavedilpetsalalipegment i sol@2Stonasorh dsesser, (18)04 resdirnec oad edliprgbal

pi gment., wherein the.resin-coated metal pigment has an average surface
Foughndesd RIUEH e Pt Cot e dBE Mt o o Bb e i GRE Bl A HEVEnAEgs of a
sur f aceeh AHGNBERS FauBigQfie 8ndint or less. 5 (7)A resin-coated netal

pi gment having an al kali resistance represented by color difference AE of

| ess than 1.0, wherein the alkali resistance is evaluated by a nethod in

whi qp w@d%n f(grl §ﬁ%}g%{@p§f%@ﬂgbt ained by coating an acrylic resin with a

coatl ng material ¢ ainfrng the resin-coated netal pignment is imersed in a
2.5 N sodiogm hydr oxi de solution at 20C for 24 hours, the alkali resistance

is represented by color difference AE between an imersion part and 10 a
non-i ner si on parkie Presgyt AvVeTEes JagpErad 2peedictiph giveind, thatHer 8phbache amount

of gas BERREL éc?glcéuﬁinjgoadmnggﬁ égf@iﬁai%@&i Q{lhﬁgﬂﬁ%légnig(ﬁ%diﬁ?)% Cﬁ,ﬁ%%lotr%élg hour s

cont ai ni ng the resin-coat pignent is kept warm a

(9) A meithedrdaoneqr aduteny abmesi n-reoatcededatead! ppingnehtvice apedlishng ! d00
parts by 15 wei ght of metal pigment _and.0.1 to 50 parts by weight of a
Pesih aiitterdihyEos ud rdtetor S ha e HiliHehts 7 koD reonBl EomBies: ng
appl yi ngesafy Wl df@goni c vibration during resin coating treatment. (10) A
met hod for producing a resin-coated netal pignment conprising 100 parts by
wei ght [0%11d netal pignment and 0.1 to 50 parts by weight of a resin adhering

to a surface of t e iég lgystt ael Ei (F'{EL?ntill ‘ tlhl% rrfzg E%d conprising circulating a
part of a slurry $OPHETOh ST MG 4He AfAI°VGi gment t hrough an ext er nal
circul atj on type caitatdaedd detbl NEmefSidmERald MY dareal R htiof adndtgasshen
vessel and applying an ultrasonic vibration to the external circulation
t ype cand Qi lnerd0 pagts by wenght pb & efen fEieripe delacimgea ! tesmpabpatredt méteadin flegnent
conpri sk 'fgve&ggd RALA %‘}}ngxy@n\(\%l E?J%iﬁ&{ %Pa?l%ﬁglﬂfg%lt{%lqte&t S%I%j)f Gi&ti(%t?@(?nQaiRiar’xrgtt@e by
V\BlghtO aresin a rorng to a surrace o e neta In tent accoradnt 10
(10) desgstalhegmahahfough bihexwriahod Campriysd agidhércliliabirdn eofaptirafment in a
jrc.maticin tv e container soluticit 1nthe C(..,CC So(1l.2) _
reaction vessel and applying an ultrasonic vibration to the external circulation type container.
(2) The resin-coated metal pigment according to (1) as described above, comprising
20 100 parts by weight of a metal pigment and 0.1 to 50 parts by weight of a resin adhering to a
surface of the metal pigment, wherein the resin-coated metal pigment is obtained by circulating a
part of a slurry solution containing the metal pigment through an external circulation type
container during resin coating treatment in a reaction vessel, directly attaching an ultrasonic
transducer to an outside of the external circulation type container and applying an ultrasonic
25 wave to the slurry solution inside the container through an outer wall of the container.
(3 A resin-coated metal pigment, wherein a difference between an average particle
size of particles of a resin-coated metal pigment and an average particle size of particles of a
metal pigment before being coated with a resin is larger than 0 and 5 pum or less.
(4) A resin-coated metal pigment, wherein a proportion between {(A) the number of
30 particles contained in aggregates formed from two or more primary particles and (B) the number
of primary particles which are not aggregated, B/(A+B), in the resin-coated metal pigment, is 0.3
to 1.

(5) A resin-coated metal pigment, wherein unevenness of a resin coating layer



above, wherein thel.1 inmTh is FH ( 1S)The met hod according to any one of
c.),) to . as described above, wherein the netal pignent is an al um num

pi gnent. Advant ageous effects of Invention 0012] The
resin-coated nmetal pignment of the present invention is a resin-coated netal
pi gment havi ng excell ent col or tone, adhesiveness, and chem cal resistance,

whi ch 1, ¢,00La) ned Y Addl z%&n%a%tx%t&? %ﬂ&h 1985 §Hx‘¥ﬁ 1&g ultrasonic

irradiation"to an external circulation apparatus durlng resin coating

t r eat memt . V\hen tihesineskind coatl e meti abhpreigrentesof cdahel petelsprmennventi on i s
used for a t|n terial ,. i p05|bletoo oating fil.mwhich
has o GO i PO THARMRE Rargb o SuBRamint Sebmer TEBhER GAET S e AP bl oent
bef or eski@skNoedAbisn@risSofiadn apgsd s excel l ent in adhesiveness and chem cal
resi stance. Brief Description of Drawings 0013 [Fig. |I.Fig. | is a

schématilc vi ew ofAraﬁn@ﬁ@@dmirﬁé@itwm@é\}m\v:@ela@é&ahrﬁe@éml@rpﬁen{t@i . cdpr Fi g 2
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[Fig. 4hefrh@oatdd bt ONRi@XAFPLERE ﬂ;%My@L'@Qé@Q(f\@{WhSCCQﬂmE hetdastargaatad. met al

pi gnment of Exanple 5. [Fig. 5] = g. 5°is one exanple of TEM phot ogr aphs of
t he resism- @f@é@@@je‘fzﬁbm%@mepﬁ g rterofl xm@ﬁﬁaﬁ‘éa@dwm IExlappilesdluti@escii*ptipoi of

Enbodi pent s ?{&4 Hereinafter, %F (g) |n\§%ﬂ&ﬁon i s .described in nore
det ai | "OWPHIE 8Fal erdancs eiBarHen P cOlp “%% HPerg g grsion part and

- 1b agtnbgl)nnwitﬂﬂgéiS%)il phit the suir;. wwt h a re,iii.[he polynerization
reactlon ; fably per| br ncd under O a tenperature of 50Cil] 1 SVCfor 5
m nut e(%)t ohe poI Wnesmz:a}medmlmi pigiechti whémtﬂrtéasesopml ofreRs pzar altocthieelfq ﬁﬁbbiency

After %grrg et on of the ol %rretg zation, tHhe $I n- g%t edt a “p”g
may be GF"%F’” 47 AYEORS pAETE Y PR AT HG e AR G IERT B PV g@‘ Pge
40°C for 8 hours.
(9) A method for producing a resin-coated metal pigment comprising 100 parts by
15 weight of a metal pigment and 0.1 to 50 parts by weight of a resin adhering to a surface of the
metal pigment, the method comprising applying an ultrasonic vibration during resin coating
treatment.
(10) A method for producing a resin-coated metal pigment comprising 100 parts by
weight of a metal pigment and 0.1 to 50 parts by weight of a resin adhering to a surface of the
20 metal pigment, the method comprising circulating a part of a slurry solution containing the metal
pigment through an external circulation type container during resin coating treatment in a
reaction vessel and applying an ultrasonic vibration to the external circulation type container.
(11) The method for producing a resin-coated metal pigment comprising 100 parts by
weight of a metal pigment and 0.1 to 50 parts by weight of a resin adhering to a surface of the

25 metal pigment according to (10) as described above, the method comprising circulating a part of

slurry solution containing the metal pigment through an external circulation type container
durin 124 resin coatir ng treatment in a reaction vessel, direc dv attaching an ultrasonic transducer to

an outside of the external circulation type container and applying an ultrasonic wave to the slurry
solution in the container through an outer wall of the container.

300 (12) The resin-coated metal pigment according to any one of (1) to (8) as described
above, wherein the metal pigment 1s an aluminum pigment.
(13) The method according to any one of (9) to (11) as described above, wherein the

metal pigment is an aluminum pigment,



filtration and adjusting non-volatile matter to 20 to 80% O her solvents,
additives, and the |ike may be optionally contained in the paste. [0016_
As the nmetal pigment used for the present invention, it is preferred to use
a base metal powder such as al um num zi.nc, iron, magnesium copper, and
ni ckel, and an all oy powder thereof. Particularly suitable is an al um num
pomderAMQ%QH@Q%kgﬁgsggfgs@ﬂggplI|c pi gments. An al um num powder havi ng
surface properties such as surface gl ossi ness, whiteness and |uster

requi rgi2or nmetallic plgnents partlcle si zes, and shapes is suitable as
t he aluninun1pomggr used thﬁ esth i nventi.on (P

have various sha Igfsﬁbﬂﬁﬁs ﬂﬁg’ﬂ%ﬁwnt?tﬁﬁpﬁ?aﬁﬁﬁfQPQ%‘S%ﬁﬁu ST i“ﬁﬁ%
scaly shaper hsvis ef RNERGAD t@leY 8diaRiveXsE) Arﬁ%emmégs@u&@e}«ﬂze@;gad!ﬁamed by
glosslness to the coating film For exanple, an alunlnun1pomder havi ng a

t hi é>k néd&ng An eHeMehRenofcloa0dratwiclingmadnd (aal engihl @rcukiignipbaratiie r ange
of t of
10 1o 30800 SHisPalhf i ERbER o WRPRE TR L BefloE! A sl b T BREF 2
scal y abdﬂlﬁoﬂumam\@dﬁﬁcﬁ&witdﬂﬁbsb& ld hebawen ageideiiokneiss haf a thier alngnhaiuwm
powder . The purity of alum num powder is not particularly C£|n1ted but . the

purity vefy Y8 QoI powagT 2 H%?éi piegeng B%fer%r@slﬁé%waqs §5¢52 591 5L Ben iy .
The al 1&8%9@%h&ﬁm9@@%&%%%¥ comercially available as a paste, and it
is pre erre to use the sane 0017] The resin used for the

present invention is preferably obtained by subjecting a 20 nonomer and/ or
@ gﬁn?é havi ng 2@@ or nore double bonds in a nolecule to polynerization

rea el 9E1BPTREB ChondHEES havi ng one or nore doubl e bonds is not
part|CQMQQQy limted, but a conventionally known nonomer can be used.
unsatH -, L acrylic aC|d acid o! 7.thyl phosphate,
di but yllﬁz t Wegdi hzsearS,@h@ym@;xyle%fhylahazt«;pemn@fttdc’tewcﬁ21sechf®\}3>q@h@é@hal .
rz)h ors’r(pﬁg%%?%r ?c/% i%géhga (%/ ¢ ge fe&an é§8%§rmrga d%mce Rl%d-rirz{vﬁxaa%{p% yI oxyet hyl
ynet hagrigl oxyipr "oeyd Mzemméy&flaaee erdn@ahlyle0xy pEapyl Hfanipeé hoxysi | ane,
vinyltrichlorosil ane, vinyl triethoxysilane, vinyltrinmethoxysilane,
vi nyl t Hi@(ihﬁgn‘ét&hewéﬁfﬁpe )N RRelogiaBpPoPy FeTs et ehmeyl Pidinzer of
tltanaigangpe;oalkoxy alunlnunldllsopropylate and zircoal um nate),
nitriled of unsaturated carboxylic acids (for exanple, acrylonitrile and
met hac r{*gﬁlg,ofﬂ} Eipi § @)gneandmetEmEahhungaipus af ©d reat-bexyd netadpighsn( boTr
exanp met hyl acrylate, ethyl acrylate, n-butyl acrylate, 2- 5ethylh."'J
acrylaﬁemﬁﬁéﬁWP§Va§§ky -ate, stearyl acrylate, hydroxyethyl acrylate,
2- hydr oxypropyl acrylate, methoxyethyl acrylate, butoxyethyl acrylate,
glycidyl acrylate, cyclohexyl acrylate, 1,6- hexanediol diacrylate,
1, 4- butteneditol ditadrogliates triet hyl ene gl ycol diacrylate, ethylene glycol
dlneth§@§4hate, triethylene glycol dinethacrylate, neopentyl glyco

met h & ate, trinethylol propane triacrylate, tetramnethyl ol propane
tetraacrylate, tefsanptdyi 1@'prééé&9§%h@a@ iBLRane! hrh @S BLRth reference to
tri nmet hyl ol propane trinethacryl ate, tetranethyl ol methane trinethacryl ate,
d|-tr|@eﬁh§me$®&opane tetraacrylate, pentaerythritol tetraacryl ate,
pen@eLr thritol hexaacrylate, di-penta.erythritol pentaacryl ate,
- pen ithritol pent aacryl ate nonopropi onate, triacrylforml., nethyl
m%'t h.aeryl ate, ethylmdiBthachyd@key (Be BUlyioddethacsiyhatens 2nethyldexyting
met hacryl ate, |auryl nethacrylate stearyl nethacryrate hydr oxyet hyl
nethacﬂVYﬁﬁ%%’@fﬁ?df@%yeﬁcﬁyhﬂmeﬁﬁéeﬁwréﬁemﬁ%@*ﬁewh@%yeﬁhy%vﬁeﬁﬁaerymﬁte
Pnl;: ﬁg)ér%gl{i%% %}?‘3&{'% é!) e@iﬁig’whgi » %}%ﬂg&m% e Q%%QX La%t ﬁmzﬁ[}g@:t%cln%hﬁ)%& adding a

polymerization initiator to perform a polymerization reaction to coat the surface of the metal

pigment particles with a resin.  The polymerization reaction is desirably performed under

conditions of a temperature of 50°C to 150°C for 5 minutes to 12 hours. The polymerization is
30 desirably performed in an inert gas atmosphere of nitrogen, helium, or the like, in order to

increase polymerization efficiency.  After the completion of the polymerization, the resulting

resin-coated metal pigment may be formed into a paste by separating the organic solvent by



Further, cyclic unsaturated conmpounds (for exanple, cycl ohexene) and
aromati ¢ unsaturated conpounds (for exanple, styrene, ct-nethylstyrene,

vi nyl t ol uene, divinyl benzene, 20 cycl ohexene vinylinonoxide, diyinyl benzene
nonoxi de, vinyl acetate, vinyl propionate, allyl benzene, or diaIIyI
benzene) can al so be suitably used. [ooéb I n addition,

unsat u lo n i

i1 contrapradaohid i Plede e L PaRla GG QAR DLB h T EL, gﬁ?bﬁc ke

i nor : i ans tarmpabndihecoatditapmele fatevi ng one or nore double 0.1, weight to 5,
wei ght e preferably from1l part by weight to 30 parts by wei ght, based
on 1OOI%§ ﬁs by wei ght of the metal conponent of the netal pignment. 023
The organi c sol ventyused, bomdt SRarst ng ?&enﬁﬁi/ekmal@@&Em&%@&@h& ifea/sebe
any organi c solvent which I's inert to the netal pignent, and exanpl es
theﬁeohmmﬁebuderamhphabncmhydmm@ammome eucmla&ghexambudhepmdmeﬁlocmawe@ and
m ner al hydr ocar bons suc

SRR T oI Tt R RGeSl T T U

al coholss a%kﬁhm@fﬁﬁ)@fv&'@m@%ﬂ g 205 @NABMric ANdh RULANRE ol BSHEISwalEHES §1§nc¢ﬁ1|§t)é
acetate and butyl acetate, glycols such as propyl ene egcoI and et hyl ene

gl ycol reqyingé &ir aethlbicdiguetis, astiisiopyisensl dpesdr st thy Rlustinen, popidepy | ene
gl ycol ug%%”é%glék{é)\ﬁm%m%%m%nhy%% q% S mzﬁ‘?{'a&elﬁ%'vm%& ﬁxﬁpe%’lﬂc%i‘%z'a‘?ﬂ%

gl ycol "imono , and

monoretdvylar ehhgivel hdgetyabe,a @aiﬁ)e&ak;@a@ pgdtycal tonmnogat M:Ie l@tt rmefm lacetating, and
ethyl ene glycol nononethyl ether acetate. These organic solvents may be
used i ABEpRYBE |t<ytb6rwa%%%%| nat' SRS BB UKD PE Vi e BTS2 HW@@% in the

The CO”%?%{%OE”%HO?QG ?fpntx Qt?d g?egl %(BJ Vglgﬁinith th ?za&g%&@&%%&w ?g g%hézréds pirh%f erably

0.1t e concentration

of the amﬁiatzpllgﬁ%fﬁz ahm u’i n@ z@x@am 10 tsabvent Elieﬁenheﬁgfeatbﬂayo Gefdoibyharei ght or
nore in terns of eff|C|entIéWcoat|ng t he net al g gnent with the resin.
Fur t he RYCTEgRMAOn dBAROF atFDn abmipa pestlsr dividgAdnttng #veras tBickasi T 81 vent is

prefqer %Rs.'iﬁ/m?& o el Gt u‘PI'%}mHP%NO&rﬁ %\%erﬁa : Pﬁ&;@ar&ﬁ%«nﬁé@ RGI file ritfx{]g% €

of the nmeta gnent unlfor res I nventl o
above dmgammonsmbwemﬁLm&iﬁksomu&eﬂm&sam1§%h@%mnmuselvéh&abnnmmbpe&ﬁmﬁg t he

nonomer and/or the ol havi ng one or. nor.e doubl e bonds in a nol ecul e
o e o bR BTAOSY bPfie M adiin g pmap wss g, ' " &

ponnqu@QQ|on initiator used for the present invention is generally known
as a ra-d-", ar, Iiniped.Lzation ir butyl - 1.onitrile. The use anount
tnereof |f is conthehesineachtibomhernatenohvedon ippleyarebly pabliwdrinoiubjdcriogm 0. 1

paré(} b%}onblﬁlaer gxgdzgra "rug gllﬁc}{ng\%a%nﬁ 0%3%?%0?@ dgi%(?e gc%xdts %n a¥no[ ecu%e fo polymerization
reaction.
[0018]
The monomer having one or more double bonds is not particularly limited, but a
conventionally known monomer can be used.  Specific examples which can be suitably used

25 include: unsaturated carboxylic acids (for example, acrylic acid, methacrylic acid, itaconic acid,
fumaric acid, citraconic acid, crotonic acid, and maleic acid or maleic anhydride); mono- or di-
esters of phosphoric acid or phosphonic acid (for example, 2-methacrylovioxyethyl phosphate,
di-Z-methacryloyloxyethyl phosphate, tri-2-methacryloyloxyethyl phosphate, 2-acryloyloxyethyl
phosphate, di-2-acryloyloxyethyl phosphate, tri-2-acrylovloxyethyl phosphate, diphenyl-2-

30 acryloyloxyethyl phosphate, dibutyl-Z-methacryloyloxyethyl phosphate, dioctyl-2-
acryloyloxyethyl phosphate, 2-methacryloyloxypropyl phosphate, bis(2Z-chloroethyl)vinyl
phosphonate, diallyldibutyl phosphonosuccinate, 2-methacryloyloxyethyl phosphate, and 2-
acryloyloxyethyl phosphate), coupling agents (for example, y-

methacryloxypropyltrimethoxysilane, 3-acryloxypropyltrimethoxysilane, vinyltrichlorosilane,



9 high shearing force when the netal pignent is dispersed in the organic
sol vent and when the nononer is added to the dispersion. Exanples of the
nmet hods therefor include a nmethod for dispersing the netal pignment or the
nmononmer using a disper or a stirrer. The,external vibrational action refers
to an action in which the above dispersion or slurry solution under

pol yner.i | Leal by, t S Vi bration
Genor at T B A2 R BTk BB eP 0027
i n the iprogust |damzmmdmacé afetd Meoxpresemtini dﬂmptdmme tah@zmmmrawﬁ,)f@m laddi ng
the external vibration action includes: an apparatus. of directly

appl yi iy U&ﬁd%faﬁda@b%xaﬁm 65 JeheraPi PRl %&ﬁe 1 MEOEY OTH P A sHUCRe of a
slurry §RhEdQNcA D&M c §XHET BREx & J1E UhAhIOR IR EEANLANI A n-bHf -

ul trasoni ¢ horn; fgé% éppgra%ﬁsz%g lgr%ctr§ %Ifé@ |ﬁg aH}qu@g&'€%£2
transduﬁ@ﬂh®0’ameaOUﬂ&mﬂemoiMan%@xﬂemnaﬁedmm@uhaﬂwb%xyypeZduﬂm@mmwm@ﬂo
apply an Itras ni c u of t t er nal C|rcul t|o type
cont xi PG PRl P Blame BEET ST IAR. s P b Bed 105+
di r ect | pexadddan iRy 1ae, uhtbﬁl@é@&wda@é@m@wﬁ&h}%@e m@a iR, efhyaneexter nal
circulation ty container, tilling the containef with a suitable solvent,
and paghﬁﬁﬁwﬁwgﬁ@éﬁﬁhybagﬁYwﬂﬂbmﬁﬁm§WU¢¢ymgﬁﬁkﬁ|ﬁh¢0ﬂém@ﬁh%%W@ﬁ%d to thereby

I h I
ot Tout atrre SRR VAR PR o TR Vel BR BT AR PP Sched i n

t hi $0 wayemsnaalhb@dm t@me Gl cAplopime tyipetiikctnas opireméthgpanahor Machhaeylatthe
vol une of the external circulation type container is not linmted, but is

pr ef er abitymethodoaroprifetetraicroate; prIsaerohT i i b apeatass. AbP§teeroditel irsaacsyleiko
times o e )

connect e o038 e e A D e A E b R Pt et

t he presehyl! meﬂnem/]amj etmtimdeszy\i/aae mbls:yhmbﬂh@dslammc’zmm hgeyahlcobicngai, parti  of
a sluré% golu on un éatlon C { ? % Qfof t he C|rcu

30di spetSTaY e Aiche “1‘38136%’ Ytk iAoty i hapyafats. |2-hydrpey poieyl imghagrylpteg
plugal iy 133(3;@@%/{ & doh - Ahe! Mlté’{ye@ﬂyﬁ hetiyIeRr 8 M%‘?ﬂn@i@m&?ﬁte Lhe c§@ol§e¥<§/¥ em or
a parallel system The parallel systemi’s preyerred fromthe point Vi e
of 101eﬁhWUU@ﬁﬁy of the metal pio-nme 0030] The ultrasonic wave of the
externﬁ@ ction used for the present invention is a kind of elastic

vi brati ﬁﬁgropagating t hrough an elastic body, and it is usually a

| ongi t udi nal WﬂVGF@ﬂM@kﬁBx@u@%hﬂﬁéd@&Hp&ﬁﬁﬁkﬁﬁeﬁaﬂb%X@%Qﬁb%&w9%@ﬁﬁ%%ﬁheg in
the traveling direction of the wave, but a transverse wave may be present
in a \Aams»atgfat@mcmcemda(focﬁxammlat%t\onn@t ypecdohtatmevinydobiont actinglbefzoe
ther the l.Like. Nate that,.in this s§e0|f|cat|on t he uItrasonlgyma

a1 o671 rise BliesE biRanaavE AL PO BRI Y gk Hasr Hg' PuiPses 4
t echm chzgef bhlikieneantheabin sifiebsqundiywayes that propagate through the
surface or the inner part of liquid or 'solid. An ultrasonic
[0020]
In addition, an unsaturated compound having a functional group containing
fluorine, silicon, nitrogen, or the like can also be used.

[0021]

D
ot

An oligomer having one or more double bonds in a molecule includes epoxidized
I, 2-polybutadiene, acryvlic-modified polyester, acrvlic-modified polyether, acrylic-modified
urethane, acrylic-modified epoxy, and acrylic-modified spirane, and one or more thereof can be
mixed for use,

30 [0022]

The use amount of the monomer and/or the oligomer having one or more double
bonds in a molecule in the present invention is preferably from 0.1 part by weight to 50 parts by
weight, more preferably from 1 part by weight to 30 parts by weight, based on 100 parts by

weight of the metal component of the metal pigment.



10 wave having a frequency of 15 to 10000 kHz, preferably 20 to 3000 kHz,
nost preferably 30 to 1000 kHz is desired as the ultrasonic wave. The
output is 5 to 20000 W preferably 10 to 10000 NW nost preferably 12 to
6000 W [0031] The resin-coated netal pi,gnment of the present invention is
characterized in that it 15 has al nost éo reduction in the luster and

hi di ngrqy. quertles of coating filmconpared with a netal pignent before
resin antlng This is probably because the surface of netal pignment
particles can be?b@a&admwnhhnau%ﬁ$@wdwwﬁﬂn@rhnghémnge@ﬁé@Jeﬁzmamb®e®5 and
uniforni;gh iEKan H‘Erecedentedl SU|tabIe %%ate of Hhe met al

pi gment PAFEPLERSYIFAL BRI QM ERldaRBY- @ ?ﬁ'g“ﬁ ASHPT ALPARS sur f ace
unevenpesscarbhie BYEHABEAH HeBGRe I QUBRNERISHR Al 306, taﬂ%mﬁ}éerﬁ@g&ap@dfﬁ ht,ciRey 20
of the unevenness of the surface roughness curve, of the resin-coated netal
pi girenbenze00 30 eFhayisae.faad eolynevenhidg sethe's ﬁ@éxwwdafwmémﬁ’etah@dlqt@lt@éler
describ rst, ~the re 0 r S, suhbj ted to
uItras%ﬁg%ggF%ﬁgﬁehMﬂOQ% Mg%ﬁ?sand% ﬁn% ege %ﬁﬁ%gﬁoﬁ%%g§&anP§tﬁ%ﬁﬁﬁent
and theRcblks siish Mﬁﬁumwm ech! adii %ﬂ@l‘eﬁ}@@ \a:@d oBab] aﬂet%FQQ&Yafﬂ&Sp‘(zleHﬁglﬁ)b@ﬂ ection
The -1' er.: %s of the resin-coated netal V|Iet is preferably 25 tun or

| ess, [OO3@Fihyhsihemarggionewivieg! metersey! eﬂ?f Eihdensatly FOmBps ey Ve 3u f ace

bt ovh oA 8 AR T S50 L AR OB LY SR THEL PSR BT P

pr eftor eatar@nt propyienda @gedi-nooateg! ﬁéérazleepieg aehtthaena g_,s,amhemrsetﬁub@tmt ed to

ul trasonic cl n|n W th excess chl orof orm vacuumdri ed,
di sper &g sgaf F 4 i S iRl P d?%@s%%néh O SO &0 e e F e
Wth respegt to the quantitative analysis of the surface roughness by AFM
a surface roughness curve (a line profile of surface unevenness) is
measur €P24i t h 300 scans |n a fleld of view of 5 nlsquare of a resin-coated
nmetal pignent pa not ot her resin-coated
metal bigment pantrepSetiataieypniie pRendl Rt fedtid bk T olihneed ter
t he s oUugPNGSSigH! Ve prefdrhmmetiie ja%eﬂs;a@&gm the @hsalittien vatieasedf pibMen:
altltude within a reference | ength of 5 pm. The reference | ength depends
on t heiia%@ég@i%@rl‘ﬁﬂéi@rgﬁezaéﬂsd@ % hutveigst ohmptranpersisef 6fligertly, eprtingthehe
speC|f| ti e _ohtai rin ar i rage .
r oughnesegaﬂp?’“i‘%“%w‘@‘ HE potte il %8 CO\%E‘%ej‘%fv"ai“s“PE i I%?t%‘t‘ggﬁ‘fﬁ?‘icig?{ YOREF aged
to obt ablRe@ iV pleb@alsleliones asighhe: Itlaﬁeefla@ﬁm&blﬂff\fa@ﬁ@é, freugipesssn R@i:e(olﬂﬂ)e med{he
t ermi nol ogy of the surface roughness is based on Pl S-B-0660:1998. 15 [0035]
The av@iigdt 8uifeste roughness Ra of the resin-coated netal pignent of the
present inventior n 20, Qor e PLeterably; gﬁ less
When Ra is 20 nrn(%gtﬁgsgﬁgkh%m néhﬂb tﬂégﬁ'eéxt§% (ﬁglexce g%@ 3egree of
Iusterz@mdo@@ﬂd&ﬁhmpﬁp@ﬁ@gﬁhﬂeSnﬁﬁaauﬁen&heomg@uk&awmekMecmamﬁed@mjé|ght at
the surface was hkgh 20 % The average height Re of the
unevenredd 1Bf plec hF¥%¥@“PBﬁﬁ AESEUENIVE Y2 FR r esi n-coated metal pi gnent
i's repTgﬁgnted by the sum of the average val ue of the absol ute val ues of
the height of the top of the surface roughness curve and the average val ue
of the absol ute ﬁ@b@esnaﬁmah@xw@pﬁ@1@&6ﬁhéhbpﬁﬁﬁwmmmnuh@Msymﬁaﬁekmcwghmess
cury e surface rottillnes; cur 95neasuyr ed des ri bed above.
Speti 1 achiid SeRd b aP G WP G0t R RO 30 0Pl 4 854 5 6 O
initiator include peroxides such as benzoyl peroxide, lauroyl peroxide, and bm»( 4t
butyleyelohexylperoxydicarbonate, and azo compounds such as 2 2'-azobis-1sobutyronitrile and
2,2'-azobis-2 4-dimethylvaleronitrile.  The use amount thereof is not particularly limited
because it 1s controlled by the reaction rate of each polymerizable monomer, but is preferably
30 from 0.1 part by weight to 25 parts by weight based on 100 parts by weight of the metal pigment.
[0026]
In producing the resin-coated metal pigment, it is important to use, as an external
action, an external shearing action in combination with an external vibrational action. The

external shearing action refers to an action which promotes physical dispersion by applying a



t oobt ai ned by neaT nore fields resent mvntion 11111 01 |ess, the pie:nHt
ri mowedl-,."'nely excellent deffee of linr and go( [00381

Further, the difference between the average particle size of the particles
of the resin-coated netal pignment and the average particle size of the
metal pignent before resin. coating is preferably nore than O and 5 urn or
l'ess.  [,083%karing force when the Hé'{at i}%mez‘{"‘lgtcn Jf f%%@‘?z‘%% 1€ &wér{?@d @édt %}18%&@@ Jretal

pi gnent of the present inventi ace of the metal pignent
part|CMQSMﬁwxGU@K@@UMM&H&@@B@@InEmamhmaohﬂ@hmﬁh@bgh@eﬁmﬁmiummmesﬁmﬁdm

f t Th th t has b d th
Chent oAl LIRS LT PRERL LB ET Al T P Ad e GhBLAL of MGSS qBher af od

when i tm@a&iasmrcmgfetsn@a@ ABEHERUSHiIER &lel AMGve M\Végéh@m eokRFrydbfifiRnenas AE is
determ ned according to S1S-Z-8730 (1980) 6.3 for evalu.atinc. chem cal

r esi‘st RRbEICTZAEOINRIGIHNGR efeehaniafl v seosehy halmated osinBurtieron gmerdnpomy of gas
gener a e thod described in the Exanples is
preferglgﬁgasmﬁin?&%% PO &?g{sggeaa Smgl agpefge&r;rgbl y 6 M or less. [0040]

The resooriGoat ed netal pignent of the present invention can be suitably
used for notor vehicles, common househol d appliances, information honme

appl i ances typlflééﬁﬁvgﬁﬂé@ F@ﬁ%? @ﬁéﬁéﬁﬁﬁﬁﬁﬁﬁmﬂﬁlt@%ﬁﬁ@ﬁﬁﬂﬁﬁﬁaé@ﬂodm
substr e stic,
and Ca%{%)% a U?)F&tﬂ@%\& :ﬁ%@ S‘flngclri:ng | I dn a%?a%ﬂg o dffBghy a%JpWIh@'mk 9%&951’11@ v\gdlcvi L ves
whi th @@gﬁ@@d@ﬁﬁiéwunsaﬂncnamhemﬂm@HHMQVWBHEKmamamaﬁnsmfgumﬁmnhmasep|gnent
dye, a mettlng égﬁﬂ a dIS ersa:Z a col or g_%i{atlon |nh|§|tor

| evel i T @GENEIO ‘“ﬁ“%ﬁﬁi U, 2) 4N ARBYROGYT EGH I agBRED U rzVP%‘&OSlty
contr Olf:xlahglgicérgt%%e ox?t@xd@@? b §>¥tbr@x@! &%U?&Q%ﬂttypea&n%@n@% Lgal Lk 'ﬁgz a@,gﬁx'atwav%

def oam ng, agent, a thickener, dripping inhibitor, an antifungal agent,
an uItﬁ@@u@kemmébédﬁbeﬁmﬂdcmwuhﬂﬁmhnwm@n@uwrKnasylmgeﬂﬁﬁmandihz@ummantant

may be ar trarl ad nem1 S|n coat of

or ssent i ny ah Bt EEREE oh GGy H T R il e B P e

desgy | Qﬁ‘@u 'aﬂozdﬁ} alchniinkh fitl @Tcoﬁ‘t@m%h@lth%tsu%ﬂ 18 selvbt, wed ;&@img a pipe

TO 2 70 rr VOSSel , ellarged 1.500 of a connerC|aIIy aval | ahl e

| uni n. @iww fa@fhgihzae%h@”w 8 Ipion | fér@d cpisisdyo eprsby-applyofn ygegonimanafaetthe dary. 1, s(j
, Cor pggl\?\s}] Ib{? 2) H@t%gn %%10 Qhege‘d&f'xaingu%g{a%on %ﬂﬁolercgh%a r@? tto ‘%%l%% aﬁ ultyae&%%% tha\{@guce{

stirre |ntro CII’] I’O en ure 1 n

was i néy gemae nahd0eLs: is w&m a ékrc?o,z @;o@fty;&my bmnca@mpin Was nadoied, frod l«@M@ﬂ d@W
conti nuj ng stlrrlngxfor 30 m nutes. Subsequently the

react i Off vEEEa) Citiy 1@6%&@@%%waﬂ%lﬁﬁeeﬁcb‘w9165%%/;%?0@1 e L ises t ype
ul tf(ﬁs%urg ﬁéférB@rsd TBER NG, @R oiti%\gvé uld{cr é& tﬁ@}é&l&él xfésEeIR(h%hE&%ﬁé' on

vessel was Clrcu (ggat arate o a netering punp. The
C|rculabnmnwt%penu&tmhsonic di spersi on nachlne |s of a type which directly
irradi?bﬁgﬂthe slurry solution in the vessel thereof
The method of adding the external vibrational action in the present invention
mncludes various methods including allowing a part of a slurry solution under polymerization
25 reaction in a reaction vessel to circulate through an external circulation type container and
adding, to the external circulation type container, the external vibrational action intermittently,

continuously, or in combination of the intermittent addition and the continuous addition.

[0029]
In the present invention, although the number of the circulation type ultrasonic
30 dispersion machines to be installed is not particularly limited, it is desirable to install a plurality

of machines. When a plurality of circulation type ultrasonic dispersion machines are used at
the same time, a method of connecting these machines with the reaction vessel may be a series
system or a parallel system. The parallel system is preferred from the point of view of

production efficiency, and the series system is preterred from the point of view of the dispersion



5 wth an ultrasonic wave through an ultrasonic horn. The schematic view of
the experinental device used in Exanple | is shown in Fig. 1. In the
vessel, 100 m of the slurry solution is always held, and the slurry
solution circulated in the vessel was directly irradiated with the
ultrasoni ¢ wave having a frequency of 20" kHz and an out put of 200 Wfor 60
m nut e . there was produced a solution including 110.2 ¢
of tri ?r%}tcheﬁjcv\éotf)tr g;%er{taeE Qtl-“Jr;rlﬁrrtat hacryl ate, 48.6 g of ditrinethyl ol propane
tetraafiopbate, 29.2 g of 2,2Lazobis-2,4- dinethylvaleronitrile, and 1200 g
of mneral spirit E the re?ﬁ{t' n ol ution %/ashadded to the reactlon
vessel at a rate OF VRBSORIC 75 gF e <0 1 A Gretet g o Bipet £ 1Y IERR & EbV“

pol ymepf aetﬂ&nbrfa%n ﬁbotoggﬁimqtnoﬁgx AR OMES: Wiy & dkieaRispgIt hen eﬁ@z%a«tw@e in
the system at hat during the poiymerlzatlon the slurry

sol dt | @fhithprtJWéear @amrﬁssmm/ce@%paw momgaﬁu@usthy t@ivel cm;l cht@etietz lf 61srgfpawtehe
cireul ttlaotr}an tgrg yltLasonlc dlS n W Hﬂr%exémd m:q tm’ e c et ultra {]

i rradiation CORtY r?ﬁ&?glpillegﬁ t(%r r’raedofor Gy et WYé ?ﬁgnﬁhraecé)g %
anount s@fack thdredthyl @k prepanetetihdimetiasieyl fahgod fheﬁﬂt@asﬁhdc%e@k% sanpless af ter
conpl etion of polynerization was anal yzed by gas chromato raphy, it was
found t4EE ‘GO Theptdobiirgch BeagunE PG dad vk chledahi nfacte !l IRp seynd

conpl et i A ol he 20
Uy o i R AR A o e Y LIRS QPSR choRED £y N
nonvokaté hevingat tﬁeqwmytolﬁn S (pastt® ldet, erc-manaeld ?atc::cdlodt} h@zt z@oﬁ];ﬁeﬂéfeﬁaa&@o vms

found t e 50. 41?; C?/ V\§l P [.0044 - resin-coated alumn
paste %%t?éﬁ # ﬁefe&%cwﬁﬁeﬁ%%owaufe&ér%@@%)W P%@fﬁbadéztt@da%qe
W m&tt)pbe?zggng%-égggwl n Exanple 1 except that the ultrasonic

output I'n was chr in,:to 600 W The nn-volatile matter in this
past e d&iefm ned according to JI S-K-5910 was found to be 50. 0% by y Exanpl e

4 14 there was ed a circul ati trasoni c di sper,si on machi ne of
the type of drreddryeatEatr ie bRt SR GalbR R VB e T e e Tor
an @xt efNah o6l zt&t%h@étlo@ﬂn kPR stePMALiIRE O @R of Bl fIHhASAND SelNS® 4 NEQUIh
a wall of the external circulation type container to the slurry solution in
t he coﬁwmebefonmmsm@pﬁt@w at”t?tmwStpy@@b E@@C@@&@ﬁh@ﬂdf@pet gleom presediit mertivles a
cont ai ner 5al wa bout S0 ution t
and ¢ netht TGP Rl e ERE TR am il AP of et St R b BB SR el
cont ai @@fabte“dﬂ%@ﬁtiﬂn caal @dhaldn ptgmem%tzecms "Dtl&lt@hﬂﬁ@‘utlyfd:aﬁ be csa@nBedrBiner as
in Exanple 1 except that this circulation type ultrasonic dispersion
machi nEREE NGB SUTEATe Use YR Pitgthe iaterags befacadeliaigcadidy pie thecivararadieighaRged
fram3 ' diated with
g A e e S e RS R A
duri ng[@okzyneri zati on. The non-volatile matter in this paste determ ned
according to JlS—K—59Jp0 was found to be %8 1% b Y i‘g%ﬁ The schematic view
% ¢ Oé%?

of the experi nent'df SHeYHECECULEESS ' TRPE CERYAPIED Citgdfeg Y 2. 0047]
Exanple First, f.h% &aldacoated ;ﬁgj;tHeﬂt'?%J@bﬁ)&%éeetoWas@Q&% é‘z%%‘ J@;tﬁ he same
manner as in Exanple 4 except that the ultrasonic output in Exanple 4 was

changedxetee% 9@thAnoTe chame foinats |alpeetrm¢meﬁ aml thhni 8 ipastemdéiceal m%perdecemmtor di ng

was found to be 50.0%Db 1 6] 20A
ot Cl5AR R P Bt B UBS B Rined P 1 HTDRHE ARG RO RO RRp o 4
except cthatdihe,ultHasQBi 6, QuhRUtg iy EXapl &cdomasTehanged  tign 130 M The
non-volatile matter in this paste determned according to J1S-K-5910 was

f ound tiohelr @E‘*“{L%fbtyt, weicghticr Qo049 ( E@(ﬁﬁzﬁké %‘it];ﬁ;» sated as TEM) to measure the
distance between the height of a depression and that of a projection on the surface of the resin
coating layer.

30 [0033
The unevenness of the resin-coated metal pigment is preferably 25 um or less,
more preferably 15 pum or less,
[0034]

The average surface roughness Ra as referred to in this specification is calculated



.witl, H nd passinTexternal e through which a sturr -culated to then Sy
indirectiultrasonic v,aYe to the slurry solution. The s:hmatic view of the
experinmental devicein this Exanple is shown in Fig. 3. Aresin-coated paste
was obtained insane nia,,il,:r as in Ex rp 1li hat the stirrin..,: tine
cr:crylic acid(-:0 irradiated with the trasoni c wave havi ng a frequency

of 42 I@g | fé}%@gmﬁj methgéft PUL a%m%ﬁ W@gé&wﬁg é&’;?(!a(r{@ #)ﬁ(?f&i Bt {flg-lg%e%dﬁ%)mi’m

non- vol mat t inthis aste term ne accor
15 f ound atawnibéod® zrﬁ%mopmkfgﬁhaﬁei OﬁﬂB&v&aﬁ@(ﬁmﬂM} 8M>A20 €S {maadattectdalyum num

paste S obtained in the sane manner as.in npl e 7 except that .the
C|rculg%P@ﬁﬁV% 8%#?9 % gﬁé“%@%?@?“s@@u?@%ﬁ“%&gméﬁgﬁﬁgﬁnf6R®S§ 6%Fllsrnin and
the sl %rs;xmé@t&&m&bn\z@aezhﬁﬁg@hﬁt&@esm&haah@ﬁaiﬂl &q(&é&@hﬁvé’é@}ﬁ% Bavd, @ sed
frequency of kHz and an ‘out put of O W The non-volatile natte# inth

pastie @g@ienmmwea@mbﬁxdn deprped o Sﬂmaﬁa@ndvasuch lpdnd Vith teepeB0tclYre loyyameitgit .
[ 0051- T esi n-co num past e
s oneaf Raao] HerREmSanBk hginey ARV eivissmsl e P bREap Tt Fltafonl Setehra
vi brat 'uﬁ@@énné&% isQReMBSdRART QroREnal: 2Akdid of bRwNAN: u@lga&ar& ef ar@ésta@&ce@éd e
filtrate and the non-volatile matter of the paste were 1.9% by wei ght and

50.0@6m%JWHWQhHKh:@b@bcimvemvraﬁ@@@@@zyh@&ﬁaﬁua@a@nwmi@@am%mﬁ@ﬂxbﬁtof
aver ag

T DR s e iRl s S b er ahemeautivringTae ﬂ%ﬁ&neﬁéﬁdﬁ%? SF g by

Shi rdzysGeeRanat bemewasuusednho, r@%&%%mﬁomgﬁ?gem@f&é@h& ighggs of the
resin-coated netal pignents obtained i n Exanpl es and Conparative

Exanple&ﬁmk@cﬁ@1@&d@zgeqmeuﬂ®ﬁz®d%fmﬂemcmémﬁhmabfh@ﬂavdmagexﬁaﬁhmnbmeSlze of

t he neta pi t before resin coating. [0053 Eval uation 2 sper.si on
state 6(? gﬂm%%ﬁﬁw}m&ﬂ@ %‘%%‘Pﬁi%%vﬁ%@fﬁ‘é@éﬂe“d 1§rER s TObt Eﬁiﬁéaf Vigw 18

Exanpl %@enla,rﬁﬁ?mgnc%ﬂg SRR ﬁ)téb\(ﬁn ngﬁgx%ld%ﬁgxe% e eﬁ%?_a%%ﬂ%é %udfhr?@%?f{%ed in a

thinner using a mcro spatula according to the 500 tirne,,.
(nm)".  The terminology of the surface roughness is based on J1S-B-0660:1998.

15 [0035]

The average surface roughness Ra of the resin-coated metal pigment of the
present invention is generally 20 nm or less, preferably 15 nm or less.  When Ra is 20 nm or
less, the pigment showed extremely excellent degree of luster and good flop properties because
the regular reflectance of light at the surface was high.

20 [0036]

The average height Rc of the unevenness of the surface roughness curve of the
resin-coated metal pigment is represented by the sum of the average value of the absolute values
of the height of the top of the surface roughness curve and the average value of the absolute
values of the depth of the bottom of the surface roughness curve, in the surface roughness curve

25 measured as described above.  Specifically, it refers to a value obtained by measuring the
arithmetic average height of the surface roughness curve in three or more fields of view and then
arithmetically averaging the resulting values,

[0037]

The average height Re of the resin-coated metal pigment of the present invention

30 is preferably 80 nm or less, more preferably 70 nm or less.  When the average height Rc s 80
nm or less, the pigment showed extremely excellent degree of tuster and good flop properties.
[0038]

Further, the difference between the average particle size of the particles of the

resin-coated metal pigment and the average particle size of the metal pigment before resin



n opped . an oven waroseope and evalua,, in thiswas perforned at a in
KH 77u manufactured by Hrox, Co. Ltd. .)aied neta,:.erne0.75g 8,
Thinner:25 a 16 S/0 of ethylcellosolve) A proportion between (A) the
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[0040]
The resin-coated metal pigment of the present invention can be suitably used for
motor vehicles, common household appliances, information home appliances typified by a
cellular phone, printing, and coating of substrates such as metal such as iron and a magnesium
15 alloy or a plastic, and can exhibit high designability.
[0041]
Further, additives which are generally used in the coating material industry, such
as pigment, dye, a wetting agent, a dispersant, a color separation inhibitor, a leveling agent, a slip
additive, a rheology control agent, a viscosity controlling agent, an anti-skinning agent, an
20  antigelling agent, a defoaming agent, a thickener, a dripping inhibitor, an antifungal agent, an
ultraviolet absorber, a film-forming auxiliary agent, and a surfactant, may be arbitrarily added to
the new resin-coated metal pigment of the present invention.
Examples
[0042]
25 Next, the present invention will be described in detail with respect to the
Examples. Note that % in the following descriptions represents % by weight.
[0043]
[Example 1]
To a 20 L reaction vessel, were charged 1500 g of a commercially available
30 aluminum paste (GX-5060, having "an average particle size of 6 pm and non-volatile matter of
72%", manufactured by Asahi Kasei Chemicals Corporation) and 8300 g of mineral spirit.  The
reaction vessel was stirred while introducing nitrogen gas, and the temperature in the system was
increased to 70°C.  Then, 4.3 g of acrylic acid was added, followed by continuing stirring for 30

minutes.
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15 circulated through the circulation type ultrasonic dispersion machine, and the above ultrasonic
irradiation was continuously performed for six hours. When the unreacted amount of
trimethylolpropane trimethacrylate in the filtrate sampled after completion of polymerization
was analyzed by gas chromatography, it was found that 99% or more of the amount added had
been reacted.  After completion of polymerization, the system was naturally cooled, and the
20 slurry was filtered to obtain a resin-coated aluminum paste. The non-volatile matter in this
paste determined according to JIS-K-5910 was found to be 50.1% by weight.
[0044]
[Example 2]

A resin-coated aluminum paste was obtained in the same manner as in Example 1

e
[

except that the ultrasonic output in Example 1 was changed to 400 W, The non-volatile matter
in this paste determined according to JIS-K-5910 was found to be 50.3% by weight.
[0045]

[Example 3]

A resin-coated aluminum paste was obtained in the same manner as in Example 1

30 except that the ultrasonic output in Example 1 was changed to 600 W.  The non-volatile matter
in this paste determined according to JIS-K-5910 was found to be 50.0% by weight.
[0046]
[Example 4]

Instead of the circulation type ultrasonic dispersion machine used in Example 1,
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cleaned %galn with acetone, and then air-dried. Then, it was enbedded with
used, the stirring time after dddmg acrylic acid was changed from 30 minutes to 60 minutes; and
the slurry solution was irradiated with the ultrasonic wave having a frequency of 40 kHz and an

10 output of 12 W during polymerization. The non-volatile matter in this paste determined
according to JIS-K-5910 was found to be 50.1% by weight.  The schematic view of the
experimental device used in this Example is shown in Fig. 2.

[0047]
{Example 5]

15 A resin-coated aluminum paste was obtained in the same manner as in Example 4
except that the ultrasonic output in Example 4 was changed to 90 W.  The non-volatile matter in
this paste determined according to JIS-K-5910 was found to be 50.0% by weight.

[00438]
[Example 6]

20 A resin-coated aluminum paste was obtained in the same manner as in Example 4
except that the ultrasonic output in Example 4 was changed to 150 W.  The non-volatile matter
in this paste determined according to JIS-K-5910 was found to be 50.1% by weight.

[0049]
[Example 7]

b
]

Instead of the circulation type ultrasonic dispersion machine used in Example 1,
there was used a circulation type ultrasonic dispersion machine of the type of directly attaching
an ultrasonic fransducer to the outside of an external circulation type container, filling the
container with water, and passing an external circulation line through which a slurry solution is
circulated to thereby indirectly apply an ultrasonic wave to the slurry solution.  The schematic
30 view of the experimental device used in this Example is shown in Fig. 3. Aresin-coated
aluminum paste was obtained in the same manner as in Example 1 except that the stirring time
after adding acrylic acid was changed from 30 minutes to 60 minutes, and the slurry solution was
irradiated with the ultrasonic wave having a frequency of 42 kHz and an output of 180 W during

polymerization.  The non-volatile matter in this paste determined according to JIS-K-5910 was



epoxy resin and conpletely cured., followed by trimmng and cutting a
section. The cross section was observed with a transm ssion el ectron

m croscope (1wl:,.:',inafter abbreviated as TEM to observe the unevenness
of the surface of the resin coating Iay§g, The observation in which

(3) Aver age hei ght of unevenness of a surface roughness curve: Re The

aver age, el ght 0fcchipeveings of a surface roughness curve was determned 19
fromthe same line profile as that used for determ ning the above (2). The
sane opedHti on was perforned for a total of three or nore fields of view,
and th Earith tic average value of themwas defined as Re. [0060] The
resul t ‘5@“@§§ﬁuations 1 to 3 are shown in Table 1. [Table 1 Resin anount

(% Evaluation 1Evakiadda@ uhdDesireEval dbadih@nindhe samAviehagesparkiape si ze
di fference between the particle size after resin coating and that before

coati ng*¢at Hyt iesiyersiion velpateoohe slurry solution was changed to 0.25 I/min, and the

slurry solution was irradiated with the ultrasonic wave having a frequency of 42 kHz and an
output of 180 W.  The non-volatile matter in this paste determined according to JIS-K-5910 was
found to be 50.1% by weight.
[0051]

10 [Comparative Example 1]

A resin-coated aluminum paste was obtained in the same manner as in Example 1
except that no external vibrational action was performed at all.  The non-volatile matter of the
filtrate and the non-volatile matter of the paste were 1.9% by weight and 50.0% by weight,
respectively.

15 [0052]
[Evaluation 1 (Calculation of average particle size difference)]

SALD-2200 (laser diffraction particle size distribution measuring device)
manufactured by Shimadzu Corporation was used to measure the average particle sizes of the
resin-coated metal pigments obtained in Examples 1 to 8 and Comparative Example 1 to

20 calculate the differences from the average particle size of the metal pigment before resin coating.
[0053]
[Evaluation 2 (Dispersion state of metal pigment)]
The resin-coated metal pigments obtained in Examples 1 to 8 and Comparative

Example | were each manually dispersed in a thinner using a micro spatula according to the

]
Ch

following composition.  After visually verifying that there is no lump of the metal pigment in
the dispersion, one drop of the dispersion was dropped on a micro glass cover using a pipette
with a capillary tip, and the drop was dried in an oven at 60°C for 30 minutes. T
state of the metal pigment was observed using an optical microscope and evaluated by counting
the number of particles.  In this evaluation, the observation was performed at a magnification of
30 3500 times using a digital microscope KH-7700 manufactured by Hirox, Co. Ltd.
Resin-coated metal pigment:  0.25g
(Examples 1 to 8, Comparative Example 1, in terms of aluminum), and
Thinner: 25 ¢

(a mixture of 30% of butyl acetate, 45% of toluene, 20% of isopropyl alcohol, and
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5% of ethylcellosolve)

A proportion between (A) the number of particles in aggregates formed from two
or more primary particles and (B) the number of primary particles which are not aggregated,
B/(A+B), was calculated depending on the results of the observation, and it was evaluated as

5 follows. (The larger the numerical value, the better the dispersion state.  Practically, 0.3 or
more are preferred.)
© (Excellent): 0.9 or more
(O (Good): 0.6 or more and less than 0.9
I\ (Acceptable): 0.3 or more and less than 0.6
10 X (Unacceptable): Less than 0.3
[0054]
[Evaluation 3 (Evaluation of the adhesiveness, chemical resistance, and gloss retention of
coating film}]
The resin-coated metal pigments obtained in Examples 1 to 8 and Comparative
15 Example | were each used to prepare a metallic paint according to the following composition.
Resin-coated metal pigment: 5g
(Examples 1 to 8, Comparative Example 1, in terms of aluminum)
Thinner: 50 g
(trade name "Pla Ace Thinner No. 2726", manufactured by Musashi Paint Co.,
20 Ltd.}, and
Acrylic resin: 33g
(trade name "Pla Ace No. 7160", manufactured by Musashi Paint Co., Ltd.)
The above paint was applied to an ABS resin plate using an air spray device so
that a dry film having a thickness of 20 um might be obtained, and the resulting film was dried in
25 anoven at a temperature of 60°C for 30 minutes to obtain coated plates for evaluation.
The above coated plates for evaluation were used for the evaluation of
adhesiveness, chemical resistance, and gloss retention,
[0055]
{Adhesiveness of coating film)
30 Using the coated plates prepared as described above, CELLOTAPE (registered
trademark: CT405AP-18, manufactured by Nichiban Co., Ltd.) was allowed to be in close
contact with the coating film and pulled at an angle of 45 degrees, and the degree of peeling of

the metal pigment particles was visually observed.  Depending on the results of the ohservation,
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the adhesiveness was evaluated as follows.

O (Good): No peeling observed

AN (Acceptable): A little peeling observed

X (Unacceptable): Peeling observed
[0056]
(Chemical resistance of coating film)

The lower half of the coated plate prepared as described above was immersed in a
2.5 N NaOH aqueous solution in a beaker was put, and was allowed to stand at 23°C for 24
hours. The coated plate after the test is washed with water and dried, and then an immersed
part and a non-immersed part of the coated plate is measured for color according to the condition
d (the 8-d method) of JIS-Z-8722 (1982} and determined for color difference AE by 6.3.2 of JIS-
Z-8730 (1980). Depending on the values of color difference AE, the chemical resistance was
evaluated as follows.  (The smaller the value, the better the chemical resistance.)

O (Good): less than 1.0
/N (Acceptable): 1.0 or more and less than 2.0

X (Unacceptable): 2.0 or more
[0057]
(Gloss retention of coating film)

A gloss meter (Digital Variable Gloss Meter UGV-5D, manufactured by Suga Test
Instruments Co., Ltd ) is used to measure the 60-degree gloss (both the incidence angle and the
reflection angle are 60 degrees). A measured value of the 60-degree gloss of the coated plates
as described above is represented by G'; a measured value of the 60-degree gloss of the coated
plates similarly prepared using an aluminum powder that is not coated with a resin is represented
by G; and the gloss retention R is determined by the following formula:
R = (GY/G) x 100

The values of the gloss retention R were evaluated as follows.  (The larger the
numerical value, the better the gloss retention.  Practically, 70 or more are preferred )

© (Excellent): 90 or more

O (Good): less than 90 and 80 or more

4y (Acceptable): less than 80 and 70 or more

X (Unacceptable): Less than 70



C..) Conearative xion Lo;-. _ [0061 , T Resin anpunt CA) Eval uation 4
Amount of gas generated (m) 4 4 Maxi num val ue of unevenness n 5 r 0
Evaluation 5 Re (nm

10

20

30

i8
[0058]
[Evaluation 4 (Measurement of the amount of gas generated in a specific aqueous coating)]
The resin-coated metal pigments obtained in Examples | to 8 and Comparative
Example 1 were each used to prepare a specific aqueous coating according to the following
composition.
Resin-coated metal pigment: 5¢g

(Examples 1 to 8, Comparative Example [, in terms of aluminum)

Butyl cellosolve: 40 ¢
Water: 50 g, and
Acrylic emulsion: 110 g

(trade name "NeoCryl A-2091" manufactured by DSM)

The aqueous coating of 200 g was put in a 200-ml Erlenmeyer flask, and thereto
was attached a measuring pipet with a rubber plug, followed by measuring the amount of gas
generated after being allowed to stand for 8 hours at 40°C.

[0059]

[Evaluation 5 (Unevenness of the surface of resin-coated metal pigment, measurement of
average roughness)]

(1) Measurement of surface unevenness

First, the resin-coated metal pigment was subjected to ultrasonic cleaning with
excess methanol and chloroform as a pretreatment, and then it was vacuum-dried, dispersed
again in and cleaned again with acetone, and then air-dried.  Then, it was embedded with an
epoxy resin and completely cured, followed by trimming and cutting a section.  The cross
section was observed with a transmission electron microscope (hereinafter abbreviated as TEM)
to observe the unevenness of the surface of the resin coating layer.  The observation in which
one field of view has a width of 1 pm was performed for five tields of view, and the maximum

value from the height of a depression to that of a projection (the maximum value of unevenness)

s measured.

(2) Average surface roughness: Ra

A line profile in which one field of view is 5 1um square of a resin-coated metal
pigment (300 scans) was determined using an atomic force microscope (AFM),  The arithmetic
average surface roughness was determined from this. The same operation was performed for a
total of three or more fields of view, and the arithmetic average value of them was defined as Ra.
(3) Average height of unevenness of a surface roughness curve: Re

The average height of unevenness of a surface roughness curve was determined
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from the same line profile as that used for determining the above (2). The same operation was
performed for a total of three or more fields of view, and the arithmetic average value of them

was defined as Re.

[0060]
5 The results of Evaluations 1 to 3 are shown in Table 1.
[Table 1]
Evaluation | Fvaluation 2 Evaluation 3
Average particle
. size difference . _
Resin Dispersion
; between the _ : .
amount " - , state of . Chemical Gloss
o particle size after Adhesivencss . o
(%) resin coating and metal resistance retention
P b and pigment
that before coating
(pn1)
Raw m.atenai 0.0 © ) ®
alunminum ) . X X =
paste (Basis) (Basis) (Basis)
Example 1 | 15.1 0.7 © O O G
Example 2 | 15.1 0.4 © C G O
Example 3 | 15.1 0.2 © @ O JAN
Example 4 | 15.1 1.5 O G O C
Example 5 | 15.1 0.3 © O O ©
Example 6 | 151 0.3 © C O ©
Kxample 7 15.1 1.6 JAN O @ O
Example 8 15.1 0.6 O O O O
mparativ .
Cin parative 151 71 « A %
Example |

[0061]

The results of Evaluations 4 to & are shown in Table 2.
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IIIII Resin Evaluation 4 Evaluation 5
amount | Amount of gas | Maximum value Ra R

o generated of unevenness e

(%) (ml) (nm) (nm) (nm)

Bxample 1 5.1 4 5 10 50
KExample 2 15.1 4 5 10 50
Example 3 15,1 3 5 7 40
Hxample 4 15.1 5 10 7 40
Example 5 15.1 3 5 5 40
Example 6 15.1 3 5 6 50
Example 7 15.1 5 10 12 70
Example 8 15.1 4 10 6 50
nggfé?:‘{@ 15.1 18 30 50 210

Industrial Applicability
[0062]
The resin-coated metal pigment of the present invention can be suitably used for
metallic paints, printing ink, and plastic kneading applications, and when it is formed into a
5 coating film, the resulting film is excellent in adhesiveness and chemical resistance and shows
only a slight decrease in color tone.  Therefore, the pigment has high availability as a paint for

motor vehicles, household appliances, and the like.
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CLAIMS
1. A resin-coated metal pigment comprising 100 parts by weight of a metal pigment

and 0.1 to 50 parts by weight of a resin adhering to a surface of the metal pigment, wherein the
resin-coated metal pigment is obtained by circulating a part of a slurry solution containing the
metal pigment through an external circulation type container during resin coating treatment in a

reaction vessel and applying an ultrasonic vibration to the external circulation type container.

2. The resin-coated metal pigment according to claim 1, comprising 100 parts by
weight of a metal pigment and 0.1 to 50 parts by weight of a resin adhering to a surface of the
metal pigment, wherein the resin-coated metal pigment is obtained by circulating a part of a
slurry solution containing the metal pigment through an external circulation type container
during resin coating treatment in a reaction vessel, directly attaching an ultrasonic transducer to
an outside of the external circulation type container and applying an ultrasonic wave to the slurry

solution inside the container through an outer wall of the container.

3. A resin-coated metal pigment, wherein a difference between an average particle
size of particles of a resin-coated metal pigment and an average particle size of particles of a

metal pigment before being coated with a resin is larger than O and 5 pm or less.

4, A resin-coated metal pigment, wherein a proportion between (A) the number of
particles contained in aggregates formed from two or more primary particles and (B) the number
of primary particles which are not aggregated, B/(A+B), in the resin-coated metal pigment, is 0.3

to 1.

5. A resin-coated metal pigment, wherein unevenness of a resin coating layer

adhering to a surface of the resin-coated metal pigment is 25 nm or less.

6. A resin-coated metal pigment, wherein the resin-coated metal pigment has an
average surface roughness Ra of 20 nm or less and an average height Re of unevenness of a

surface roughness curve of 80 nm or less.

7. A resin-coated metal pigment having an alkali resistance represented by color
difference AE of less than 1.0, wherein the alkali resistance is evaluated by a method in which

when a coated plate obtained by coating an acrylic resin with a coating material containing the
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