: €3eNTJIK$P QS6STNTo% gl 8 MAR 2Q03 DESCRI PTI ON FLUORESCENT OR LUM 8iBIAR 2003
COVPOSI TI ON | V=~NI O ~V~mN TECHNI CAL FI ELD The present invention relates to

a fluorescent or |um nous conposition. Mre particularly, the present

invention rel ates to a fluorescent or |um nous conpositj ‘m mmlmloth of
color and f or | um nescence, which is useful(lm\m‘ mmw
counterfei \\Mﬂ@ﬁ\ﬂ forrrul ated to an ink, a filler, and g.fgner for
printing o BACKGROUND ART It is known that coatlng of powder
surface with a“lﬁ?‘f’(’m of ot her subﬁm*m oves the quality of the powder
or inparts multiplicity to the quality, and a variety of nethods for

achi eving the purposes have been hitherto proposed. Exanples of known
coating techniques of forming filnms on substrate surfaces for their

protection or decor ati,@prESCE e eoRanym edhodsoMpashrasya coati ng net hod, a
precipitating nethod, a sputtering, a vacuum deposition nethod, an
el ectrodeposition nethod, and an anodi ¢ oxi dati on nethod. However, it is
difficult to have a uniform thickness by the coating method or
preci pi tBEECHGICALL FIELD
The present invention relates to a fluorescent or
luminous composition. More particularly, the present
invention relates to a fluorescent or luminous composition
having both of color and fluorescence or luminescence,
which is useful for preventing counterfeit when it 1is

formulated to an ink, a filler, and a toner for printing or

coating.

BACKGROUND ART

It is known that coating of powder surface with a
film of other substance improves the quality of the powder
or imparts multiplicity to the quality, and a variety of
methods for achieving the purposes have been hitherto
proposed.

Examples of known coating techniques of forming
films on substrate surfaces for their protection or
decoration include many methods, such as a coating method,
a precipitating method, a sputtering, a vacuum deposition
method, an electrodeposition method, and an anodic
oxidation method. However, it 1is difficult +to have a

uniform thickness by the coating method or precipitating



1 8 '"BAR e003 nethod, and it is also difficult to obtain a thick ﬂﬂﬁﬂﬁ%}mﬁ
the sputtering or vacuum deposition nethod. Furthernore, the

el ectrodeposition nmethod and the anodi ¢ oxidation nmethod possess a problem
that these nethods are difficult to apply to the treatnent of powder
because they use a substrate to be treated as an electrode. Wth the
progress in various technical fields, there is an increasing demand for a
powder, especially a nmetal powder or netal conpound powder, possessing a

speci fi ¢ RIORSE t Yan@Nge 3; poudler whER;cambi ned Jhwaghi ns: havi ng; fy PspPerty
other than the properties inherent only in a powder, especially a netal
powder ortpet ahbueeBpoHRd ROWEFuU® Qé?bé@gioﬁoﬁe%%%ﬁp|e1F&fkﬁbﬁ@8ﬁ§t'C
netal powder for use as a raw material for a magnetic col or toner, the
magnet i c tied al e povElesdepedt idre uethdod tded cotips these@Dd rexplasias it is,
al though this does not arise a problemin conventional black magnetic
toners. Amgtlcodivpntssenal lay gaubirencodtad pbeder mehhaidsechdry doffrioagla thin
netal oxide filmon the surface of a powder for the purpose of surface
nmodi fi catt@nappdeh B8 ttihe prtoeaunénn of tpewdpenddecaustehetfayi luseat Bon of
m xi ng the powder with a synthetic resin_or the |like does not satisfy the
new requi FeRERFAtENtIURE FiertRd 5 oMM tBIRCHF@UPoint, it is necessary to
provi de a powder hagﬁnqaﬁanovel constitution that is pot seen_in_a

' ny
conventional powd®&t PEOTRER 2683 KETZ°HSef HFCABLRBd f 5+SF6Fni ng a

tal i i d t id wder , iall t al
Total conpBGRe Rowdt RALFRECCORDARBAEY st { F oS CHAFFS! VT T AL BooBe new
! B A o . ! :
i S0l osed e BondBP Al nSa HER on I orotlEk foPer AT EfRSs %or 0. 01
to 20 um goEpf ksENG A dmiad), dhhferenbolied ther Felimions | kHhbRgohhe base

material of a nmetal or netal conpound on the surface of the base material,
the netal nayide fd |gpdirimg formed biadi $her rtpartmial i PRYEeh+ Obnaynet al
conmpound powder in a netal al koxide solution and hydrol yzing the netal

al koxi de @(dP-alpdwv@2BH04pedialhe powetal whewdar loaastetad kawpoanal the
above netal oxide filmare fornmed, a special function can be inparted by
control | i pgwthe tisi desezedef each |ayer of the filnms. For exanple, when
coating films having different retractive indexes are forned on the base
mat eri al surface FATrackRMpkAesdncer magnatdindnet brieowder t Ror heska@sl engt h
of an incident light, all the light is reflected. The application of this
t echni que 3t oF3F bReECHARSr iTAT of FAPRGHES cCHBPEr ERNETIuchAs "BGRGEE Sof a

tal including i bal t, nickel, .ete., f | | oy .t her eof
owtler of TFE1 REVRRTe (AR aPPoRCs iohBbi ECSGRIE SFoP SnaGMEAre Foner
whi ch reflgcts all | ght | | ith a mhit t ,
P O e i N g A o L s A e

1 8 MAR 2003 veohQice@ 1l aehcRN hdndomderffad-o hen g eddhJeailoddianeon

(JP-A-7-90310).
known coated powder obtained by forming a thin metal oxide
film on the surface of a powder for the purpose of surface
modification, such as the protection of the powder or the
facilitation of mixing the powder with a synthetic resin or
the like does not satisfy the new requirements in such
fields. From this viewpoint, it is necessary to provide a

powder having a novel constitution that is not seen in any

conventional powder.



Moreover, it was found that the control of the conbination of the 4§ MAR 2003
subst ances constituting the nultilayered filmand the thickness can adj ust
the waveform of interference of the reflected light at the nmultilayered
filmcoated powder, and there is disclosed a nultilayered filmhaving a
stabl e color tone during a long period storage w thout using any dye or

pi gment (WD 96/ 28269). The inventors have tried to develop a highly
functional nmetal or netal conpound powder by inparting another property

ot her than the prqperti i-nher i t r al o] owder

whi ch is used as ggbéieﬁggFg?i5§£h¥ﬁ$ogageﬁﬁg' or igﬁaggpagggF§1ggla
metal oxi dg R adehabyalel ne SuLbace defedBhaly PANGRIL A BolBLal i de
powder. In color printing or nagnetic color prlﬁilng or gift checks,
ticket cam@saanddmRunkPowticPeEAInd WosddidRd Yrdpamantd nhdNerying
counterfeit other than visual or nmagnetic reading is required in addition
to el eganttheol afbdige F9dw t hee QUL pesen 0§ aaﬁwer'bagaﬁu@h dtreghlidede i s

di scl osed a color ink conposition exhibiting an beautiful and stable col or
tone of blammbigreeenfuyetioms pr thieeel ke disbbdosedsiangpanyerdy@aoringi girent

t hrough adjustnment of the interference waveformof a reflected |ight at the
above nul mdtalerexide | filandthayi wyidofunchickness of 10 B MARO2(210 wapabl e
of enhancing the counterfeit-preventive effect of printed articles,

accor di ng QR Hod¥ ot h&@etHandvf Sebenbr Irgnethe meidilngamiolight e

conbi ned use o%a%ﬁreader for ultraviolet ray or infrared ray because of the

exi st ence Gt a t FRFEERRE OFf | BctNFrP ek JBRsFHe AAWPINTY bPE | FhRft

i besi d th isible |ight I - A- 10- 60350). ith th
Lbove co FAIAELcRBoLhE: e et hET I BhentFo e HobeR Rt e Mechetby
0 ! t T . A g
o oot ed THa oYL et | HORR, BOMRRRG P Cay et (ERRELRRd €

have a fungdyqe, Wihch, €Raklgs 2 &asye 98BILRSLAOUN T h§idlrdivSAign PR i on
and further enhances the counterfeit-preventive effect "of printed articles

accordi ng e neVksRiee anelAibherei®s®s ) here exists a necessity of
i nprovenent. DI SCLOSURE OF THE | NVENTI ON Accordi ngly, an object of the

present inventionAts thesopaedéhpserhenobhenseaatd t@oprbayehes aoffl ubhescent
or | um nous conposition which not only is useful as an ink for color
printing axdov®amnehglobxddeprfchn cmee | Eorbedut af Wpearic Ist Gl et totk ocanone,
such as blue, green, yellow, or the like, a filler for papers or plastics,
a coati ng Pt éRPartaAd ban s FOFL HigHthrer tbi fness megneaach cbaver pPEnti ng,
but al so has a function enhancing a_counterfeit-preventive effect of
printed artf@l e§1tMPough EREDI P¥GTPHE - Shen ) gpagimoopBilms having

different refractive indexes are formed on the base
material surface in a thickness corresponding to one-fourth
the wavelength of an incident 1light, all the 1light is
reflected. The application of this technique to a base
material of a magnetic material, such as powder of a metal
including iron, cobalt, nickel, etc., powder of an alloy
thereof, or powder of iron nitride, can afford a magnetic
powder for magnetic toner which reflects all the light and
glitters with a white color. Furthermore, it is disclosed

that a magnetic color toner is obtained by forming a



genui ne/ counterfeit discrimnation according to a conveni ent nDde,1ﬁbMAR2m3
exanple, the irradiation with a fluorescent lanp in a roomor a |ight
source, such as ultraviolet lanp or infrared | anp, w thout using any new
instrunment for inspection. Nanely, the present invention relates to the
following (1) to (10). (1) A fluorescent or |um nous conposition,
conprising a nmultilayered fil mcoated powder having at | east two coating
films on a base particle, and a fluorescent or |um nous substance (2) The
fl uorescent gnlno s conmp ﬁ5|tio accorduﬂgeto t he above ( wher ei n at
| east one T%.%?e PHE" cBht FRE POMRETc At TR 1fe ??%b?e%é%%% éPeFﬁﬁPnous
subst ance. %ﬁ)A]yggékye escent or |um nous conposition according to the
above (1), erein ul til ayered filn1shoms a light interference action.

(4) The f|U0feSCE”ﬁo£%o%é%ﬂ'" ys Gaap ﬁé&ﬁ&” At C%Hgteéfﬁt} preyentian

according to the above erein t nultl ayere fows’ a sp80|f|c

i nterferenggmbehhecthonrpeak eﬁbggsﬁéégreaﬁgtaeeegFgS%hganQE&Qgpbgeé

regi on besides the visible light region orescent or Fumnous

conposi ti opji a@coadidng die t hen aboyes £ 1c)an, \éﬂa%%ltn tihee bageyPabELC! 8¢l s a
magnetic particle. - 6 1 8 MAR 2003 (6) The fluorescent or |um nous

conposi t i ointecbedenget @i hehaboyef [dgtedhildyhftur bbercdOnmanps 1ayeekar i ng
agent. (7) A genuine/counterfeit discrimnation object, in which the

f 1 uor escentidm-toataduposdieposiandnthecer disnglisrlamedne oliltheagbeed (1)
to (6) is adhered or contained. (8) A genuine/counterfeit discrimnation
net hod, cofbtPsi PViegoghi At lid uspéosentener dunimescendeny peradidati ng,
with a light, the %enU|ne/counterfe|t di scrim nation object according to

t he above §§?ra@§) ?HBOBEnHFHEHCBGMtQY?ePF BigEenti KHO 8R/A82RAJ -accor di ng
to the above (8), fgereln sa tB is . co |ned With discrimnation with
at | east one sel ect8d f%%ﬁ? 8ﬁ§t| fYeantErEEt r £ fAEVELQRd &n &Hed¥on
beam (10)f £+ 9F

bea, (10) snESbrLhe ALy CaREne el UL RS OTRIRLL O PSRN Lo
EXPLANAT'ChthhEHEﬂg@§QEE¥;other than the properties inherent in a
metal or metal compound powder which is used as a base
material, through the formation of a film of a metal oxide
or a metal on the surface of a metal powder or a metal
oxide powder.

In color printing or magnetic color printing for
gift checks, ticket cards and the like, a special function
for preventing the counterfeit other than visual or
magnetic reading is required in addition to elegant
coloring. For the purpose of answering such a trend, there
is disclosed a <color ink composition exhibiting an
beautiful and stable color tone of blue, green, yellow or
the 1like without wusing any dye or pigment through
adjustment of the interference waveform of a reflected

light at the above multilayered film, and having a function



Fig. 1 is a graph show ng a spectral reflectance curve of the quonp@@ﬂ@tzmg
pi gnment conposition obtained in Exanple 1. Fig. 2 is a graph showng a
fluorescent spectral reflectance curve of the fluorescent pignent
conposition obtained in Exanple 1. 1 $ MAR 2003 Fig. 3 is a graph show ng
a spectral reflectance curve of the | um nous pignment conposition obtained
in Exanple 3. Fig. 4 is a graph showing a | um nous spectral reflectance
curve of the |um nous pignent conposition obtained in Exanple 3. Fig. 51is
a graph show ng a spectral reflectance curve of the fluorescent pignent
conposi ti GIFRANEE ned IS BiGiI%e the Frgunser§eatgpapreshoneneifadtuorescent
spectral reflectance curve of thg,fluorescent pi gnment conposition obtai ned
in Exanpl é’rﬂn’fr%. aTtiClESgREFRTEAGE TP £ sPeter FNRET HdElarities wak ver of t he
| um nous pjignment. co Ltion, obtain in anmple 11. Fig. 8 is a graph
showi ng a W%ﬁl%%hé gg%%f‘?al “P&PRg tg"glcee %‘EE}%?%CF PRE PdmithARAH Gnedt
conposi ti i i E YI NG OUT THE
| NVENTI mq%@géﬁggﬁ %?R(ﬁgple%%%rs?%? %—¥ l%‘f%h&p B2 eFF T hYRREoPE have
found thatag @hGEEEErEKEbmﬂéﬂﬂéd%ﬂ&%ﬂﬁééy'oﬁEQgEE %ﬂé”v%é%%?&f%?éHE’

e e I ned by

green, yellow, or the like, even when it is used solely can o]
form ng” muddiayepesidbs nché | vs hové nui ght f e6@Dénr eibagLiyeshHggxes on the
-9 _

surface of a powder to adjust the reflected |ight

However, with the above color ink composition, an
instrument for inspection is necessary because
genuine/counterfeit is judged in combination with a reader
for a reflected light of ultraviolet light or infrared
light. It is inevitable to have a function which enables
an easy genuine/counterfeit discrimination and further
enhances the counterfeit-preventive effect of printed

articles according to a new mode, and therefore, there

exists a necessity of improvement.

DISCLOSURE OF THE INVENTION

Accordingly, an object of the present invention is
to solve these problems, and to provide a fluorescent or
luminous composition which not only is useful as an ink for
color printing and coating of a monochromatic, beautiful
and stable color tone, such as blue, green, yellow, or the
like, a filler for papers or plastics, a coating material
and an ink for high performance magnetic color printing,
but also has a function enhancing a counterfeit-preventive

effect of printed articles through enabling the



1 g MAR 2003 interference waveformof the nultilayered film and Hi&MAg %Re
powder with pignment fine particles emtting fluorescence or | um nescence
having a color the sane as or different fromthe own color, or by
incorporating, into at |east one layer of the multilayered film a pignment
emtting fluorescence or |um nescence having a color the sanme as or
different fromthe own color or by formng a layer (filn) of a fluorescent
or | um nous substance which does not participate in light interference, and
at the sanme tine, ,coun erfei;z preyvention. is enabl ed

. by si.nply

di scri m nafFPRY-PPESEHEESEE St Fuor SSSHA AT ik nes@é:ﬁ\égd&ﬁ‘ga prifted?
article. Basg.@nibhesenbmdings, Bepresent haventian as feel ey o
acconpl i shed. Furthernore, 't hey al so and that various types of mnateéerials,
such as a céll%%ts%atmiﬁﬁ%alinoraaw&@%&' Ca CONAUEAL 06 GaReDE UEL)iZed as.
t he base material of the above powder, and even en a magnétic nmaterial is
used as theibaseiwakerivimp t B8 Mileddraveresnbi | picaated powser sRgvid, a
vivid color and fluorescence or |um nescence can be obtal ned” w thout
det eri or at iing tiiugemRgFell SMspAstdescri bed above, the fluorescent or
| um nous conposition of the present invention is useful as an ink for col or
printing and coati Ngmedyvf,i | ltde f grgmper s tuvghasbéncSredbt8sCoald NGthe
material. Wien a magnetic naterial is used as the base material, the
conposi ti orfdldaaligy dnipl dypaldll®)as a color material of the ink for high - 9
1 9 MAR 2003 performance magnetic color printing, and is capabl e of
enhanci ng d Idount ePf éliopEEFERti P& RO US GOMDasad 1Tt i QAP i ia
possesses combi.ned di scri.m nating functjons with eight types) i.e., visible
li ght, non\ﬂg’cﬁl Yiqr@?té g 't%detpotw Dot e¥id g rﬁtralreeacgtretdY%rB?atlng
fl uorescen or lum nestgence ang. %neti 5%1 diglectrics (change of electric

e ?gg. afe

field), and e@rsct?Bn bHedRTandak: 'THE? HEFTITERF Phe MW er ed

filmcoat e%d]q)@%vj\%rceto be used in the present invention is not particularly
limted, and powders having various properties, such as nagnetism

di el ectricity), andgendpLhdyédden€aBrbel iptthudV EBm%%Qaft‘io 0 %él:eolk&ﬂﬁj%o“
al's, netal conpounds

materials, a wide variety of substances, such as ne ,
or gani ¢ subss alEeSabd VN @an GrHEkstimnees.eadt dle 1df&r e Hige Us@d: idde
metals may be netals, such as transition netals including iron, nickel,
chrom um tfilam wnnteobed tthe dfipersesdarmt mum Lanchdue sulkketatege earth

nmetal s including neodymum yttrium and the |ike; or alloys thereof, such
as alloys of3)he afthe fitvarss¢ent udrnglumomews ckemposidriocrbad¢catrddyg, and
the like. Furthernore, exanples include iron-nickel alloy nitrides and

i ron-ni ckelt@obaPkt 3y hidri dderemm atheximyddilaysres dkideshews ran,

ni ckel, chromum titanium alumnpum silicon (in this case, siliconis

classified }H_ﬂlbt met & ?r% téfﬁetjrc?rke; oxi des of alkaline earth netals,
such as Ca'FAP”1 nﬁﬁQ§S|¥qLoggghggk ) ég luminous composition for

counterfeit prevention according to the above (1), wherein
the multilayered film shows a specific interference
reflection peak or interference transmission bottom in a
region besides the visible light region.

(5) The fluorescent or luminous composition according
to the above (1), wherein the base particle is a magnetic

particle.



1 8 MAR 2003 and the like, conposite oxides thereof; clays; glasses; and
the like. In the present invention, since its one object is to prpopguwsR 203
powder having al so magneti sm such as a nagnetic color toner or a nagnetic
color ink, it is preferable to use a ferromagnetic material as the base
material of the nmultilayered filmcoated powder in the fluorescent or

| um nous conposition of the present invention. The ferromagnetic materi al
may be a netal having a large nagnetic susceptibility, for exanple, a
transition_netal, as _iran nic el,,. ch roniu tita_%Ily cobal t.. copper,

ych
al umi num ‘8¢ t he Fﬁ? S LMOF §8& 0% t P et P OTc e I%pci’nse ﬁtcc$Ffil;Lihﬁm or
the like;  ar.g3g ?EE% g th%h%ha!fﬁrtﬁ‘le§oggk?a&gg&gngéﬁgfe\ﬁ géegt

ferrorragnetic al has magnetite errite

y- he”Ht't?ﬂ cobal i fSéﬁhEﬁeQElo%@QfE%EV'H@%c&ﬁﬁ&ﬁQElSQH Q%g@%%d The
organic substances are preferably resin particles. Specific exanples

thereof ipglivde 4Rl lUlRsePAMICIS: Tehlvbesecansbaleipandeesrdpakyar des,
epoxy resins, polyesters, melam ne resins, polyurethanes, vinyl acetate
resins, S|a|n|yC@Iih% bESithe, aabdesmhe;r it@al( 6qr laula‘dthrélréeld om‘alt:bm(t_la&?ale@ibt ai ned by
t he poI yneri zation or copol ynerization of acrylic esters, nmethacrylic
esters, st(¥rene, athylcmaimp/apdrare;faind dedivatimesatheneof meRdmid,cul arly
preferred resin particles are spherical - 11 1 p MAR 200~' ~ acrylic
resin par ogipgs sébdai edolgp izha JpolfymeriesgEine® oforan lagriyldscenceretivacryl i c
ester. Usable as the inorganic substances are inorganic hollow particles,

such as SHifRsH aFdNdaonsYEkSI | o si Jri-%li“ér acf‘é‘%ar (IeEde /At i9ke, fine

hol | ow car pon sphea% gKureca Sphsecrﬁﬁ) | um na bu&bl es, aerosil,
white car CTHR O, BRI C e £C en(?lhio(Y\ﬁ ddl)ci um car bonat e
spheres, cg .cium rbona rli bent o aol |n a

synt hetic @)cas g‘l%ass 19 ll%% C(?utnh g: dl elsmlo l%t e shzinpeet%odthe

core powd t ropi hsit]?q

spheri cal E Cg%reéslﬂgzguﬁg]lre %qidyh%g rB((;)ns% an G}ﬁ ai%"q:ﬁhn %P eﬁrf‘ﬁt rons such
as rectangula] Red At B BRIPRIS tsfltter%és 1@3@@%%@0@%1&!@@8 £ A cul ar
shapes (cylinders and prisms), and the |ike. A so usable are powders of

conpl et el ynddrieagidngl Hhapess+rSiuc ¥ iasl Puierdrz el gedddiclmsanand the |ike. The
particle size of the base material is not particularly limted but is

pref erabl y(it) t he Usengefof tBeOlftuaréscesteratr nidbhimeter scompodhieiqn esent
invention, coloring is effected with an interference col or caused by
coating thectrsdinar tie| eaniy t hoae | edst theo edaieng (layerts® which dfe¥ er
fromeach other in refractive i ndex and which each has a suitably sel ected
refracti veISHEEHE AFRIARE & & bl 1 s@ e RRE 19 ckness. - 12

BRIEF EXPLANATION OF THE DRAWINGS

Fig. 1 is a graph showing a spectral reflectance
curve of the fluorescent pigment composition obtained in
Example 1.

Fig. 2 is a graph showing a fluorescent spectral
reflectance curve of the fluorescent pigment composition

obtained in Example 1.



~') 9 MAR 2003 The material for constituting each coating layer is 4g MAR 2003
preferably selected freely frominorganic nmetal conpounds, netals or

al l oys, and organi c substances. Typical exanples of the inorganic netal
conpounds which nmay constitute the coating | ayers include netal oxides.
Speci fic exanpl es thereof include oxides of iron, nickel, chrom um
titanium alum num silicon, calcium nagnesium bariumand the |Iike, or
conposite oxides thereof. Exanples of the metal conpounds other than netal
oxi des include magnesi um f] uoride, metal nitrides, such as iron nitride and
the Iike, and metaf *&arbi dt%. 2BEARLsSBPViRE & eRPACHr 2ketnd il agdtiaritamay
constitut e 4 Q,eco%tfi nghgay rs.include, silver netal, cobalt netal, nickel
netal , pal I"adi um met al, i r FrQPaRPHEt 2P TIPPRE I PP L OR r b haskgd aimd t he
| i ke. Exangl afe tshe netal alloys include alloys, such as silver-iridium

pal | adi um pl at |pnurn 'silver-palladium platinumpalladium and the like. The

organi ¢ substances pwhi cla may cgnst] e ting | ayers are not
particularly lini t?gﬁ,@l and nay be %tgeﬂéanééﬁﬁv%gﬁi CQSU PN aSRYRHTaL

consti tuti ngfllkedase madnial g difd er : ni_c E”Qﬁ_ta ut. resins
are preferred. Specific exanples of té;le lﬁgiling%&?ngﬁ e cel Irktcjci%gosoeg%cleqq ul ose
acet ate, palbtaiinges,ireEanpiesins, pol yesters, nel am ne resins,

pol yur et hane resins, vinyl resins, silicone resins, and pol yners or

copol yners of - 13Fig.158 MA\Ra20f3amicr ghbeiagt ef SspaBLRACr WdC AB&
styrene, ethylene, propylene, and derivatives thereof. Al though various
materi al s ¥ e @Sedhss fhHeoresesital pibmentonsinpgaditigpd hebeaahieag iayers,
a suitable _conbination of materials should be selected according to
applicati ofXaRI% T-aki ng account of the refractive index of each coating

| ayer. The parti cl g.si z% of the nmultilayered fil mcoated powder according
to the present invénfiof it5nét PARR c8PAVEPII i £éHorargenan srechrialabl y

regul at ed rdi 0 pur.pose wever, the size is generally in the
range of 0%%%(15?m gtese\él)%?g? rﬂsqlggrﬁt efﬁé’.oqer?cter?é: pPeEBALE| IRAMATELAn i s

possi bl e t @ ftQliNeN ciqlatﬂ}g}% 1d m having a filmthickness of the range of 5
nmto 10 Eun at one film rmation, which is thicker than the thickness

obt ai ned by a convenlg.onaligregh _aﬂ_ﬂ‘esBB&%?t hj cFegigrgi trheefz%o%ai ng filns

whi ch axe forned at two or nore times Is preferab nm t'o u or the

formation efurceat iofg themslhavhegs Jopdgheht ecdARSSs d '
interference in the above-descri bedogo?jgr powder, a%%i@rrlgr e(;%%ge er(% ed's the
range of 2@&xammle 31Eun. For causing the interference reflection of visible
light at particularly thin filmthickness, e.g., when the particle size is
limted, the total FEi-cBneds i & pgréphabdlyowinghea r angei mfud. GbddrZald ~. m

reflectance curve of the luminous pigment composition

obtained in Example 11.

BEST MODE FOR CARRYING OUT THE INVENTION

As a result of the extensive studies, the present inventors
have found that a pigment exhibiting a beautiful stable
color tone of blue, green, yellow, or the like, even when
it is used solely can be obtained by forming multilayered
thin films having different refractive indexes on the

surface of a powder to adjust the reflected light



- 14 1 8 MAR 2003 The unit coating |layers constituting the above at

| east two coating |ayers have filmthickness determ ned so that yheyhRymems
have interference reflection peaks or interference transm ssion bottons at

t he sane specific wavel ength. Mre preferably, the thickness of each unit
coating layer is determned by fixing the basic filmthickness thereof

whi ch satisfies the followng equation (1): Nx d = mx ~./4 (1) (wherein N
represents a conplex refractive index; d represents a basic filmthickness;

t, | nt t | m ; ts. th at
whi ch on | RETEHSHUE oYTBEEPER BEART THLEITRTSRED. B LMermreh i B Rk
Cohereih n Vipr oA R T PV ebi| eI of Tokan (MPCESMT ng PayErind
t i : tinctd ficignpt)),
and correatt Ho TRE Sahar Bk ee e EPe T RE YR er Bt T et o the

functions censisténg pfohhenfhasg shitbt caused, binddieSxdd 164 Ohto at
coefficient K of the refractive index, the phase shift occurring at film

interfaces,18né:t hgnpeakapdi-ftopt tehdbutpbleil gyeeéaactiye, i ndexpdiympaesi on
and particle shape so that the unit coating |layers have interference - 15
1 8 MAR 2008mietliegt ifamopeakenee gt enheieerecechbe Seaeispeai fdalovavehengt h
as de: For formng the films, the used according to the substances ot her
met hods cansbmeussd.or different from the own color or by forming a
layer (film) of a fluorescent or luminous substance which
does not participate in light interference, and at the same
time, counterfeit prevention is enabled by simply
discriminating presence of fluorescence or luminescence on
a printed article. Base on these findings, the present
invention has been accomplished.

Furthermore, they also found that various types of
materials, such as a dielectric material or an electric
conductor can be utilized as the base material of the above
powder, and even when a magnetic material is used as the
base material, the multilayered film-coated powder having a
vivid <color and fluorescence or luminescence can be
obtained without deteriorating the magnetism.

As described above, the fluorescent or luminous
composition of the present invention is useful as an ink
for color printing and coating, a filler for papers or
plastics, or a coating material. When a magnetic material

is used as the base material, the composition is also

employable as a color material of +the ink for high



(1) Formation of Organic Substance a. Polymerization in Liquid Phadd MAR 2003
transm ssion bottons at scribed above. follow ng nmethods can be to be
formed. However, Film (Resin Filn) For exanple, a nethod wherein particles
serving as base material are dispersed and enul sion polymnerization is
conducted to forma resin filmon each particle can be used. b. Film
Formation in Vapor Phase (CVD) (PVD) (2) Formation of |norganic Metal
Compound Filma. Solid Deposition in Liquid Phase: A preferred nethod is to
di sperse parégcles servin material _into alﬂital alkox' e so ution

and hydr ol 7 SETR A 2A R BREQeS e bOE AV ERYE B m et g oszﬁaa it

particles. This qpthod c%%ﬁf%%@ 1g§nse‘£§h%RIOX|dg L isrgléga

possi bl e & ea&tqhn aqueous solu a et al F? o ere% form a

Phase (OV3° VIS (35 -Reemt  on g W Ne&a%éépfl %ﬁg‘%ﬂneﬁ'oy”if?%”%ﬂﬁ%m on_of

Metal Sal tedrdddHy d&&&ﬁeel%tsot%@sed gheni, Cabl@h%@.b”@lﬂ?ﬁg()d h&n-

enpl oyed, wherein the netal salt contained in'an aqueous It - 16
visible 1light (ultraviolet region and infrared region),
fluorescence or luminescence and magnetism, dielectrics
(change of electric field), and electron beam and X-ray.

The base material of the multilayered film-coated
powder to be wused in the present invention is not
particularly limited, and powders having various properties,
such as magnetism, dielectricity, and conductivity, can be
used. With regard to the kind of materials, a wide variety
of substances, such as metals, metal compounds, organic
substances, inorganic substances, and the like can be used.

The metals may be metals, such as transition metals
including iron, nickel, chromium, titanium, cobalt, copper,
aluminum, and the 1like; rare earth metals including
neodymium, yttrium, and the like; or alloys thereof, such
as alloys of the above metals including iron-nickel, iron-
cobalt alloys, and the like. Furthermore, examples include
iron-nickel alloy nitrides and iron-nickel-cobalt alloy
nitrides; metal oxides, such as oxides of iron, nickel,
chromium, titanium, aluminum, silicon (in +this case,

silicon is classified into metals), and the like; oxides of

alkaline earth metals, such as calcium, magnesium, barium,



~ s MAR zo03 solution is reduced to deposit the netal to thereby.ﬁgkﬁha q
nmetal film b. FilmFormation in Vapor Phase (CVD) (PVD) A netal I cgﬂ
be formed on the surface of particles, for exanple, by the vapor deposition
of a nmetal. In the fluorescent or |um nous conposition of the present
invention, the coating |ayer having a fluorescent or |um nous substance
(hereinafter, referred to as a "fluorescent or |lum nous |layer") neans a
| ayer inparting fluorescent or |um nous property to the above multil ayered
fil mcoated powder. The substance to be contained in the fluorescent or
| uni nous a}“a?yé?%‘? gllrﬁﬁ' FRTRAN T 1 PR t P RO byt 3 1 19}eRses 11 @A escent
or | um noys ggﬁgerty for the above nultilayered fil mcoated powder, i.e., a
property Ot e %1ng easily recogni zabl e fl uorescence or | unm nescence by
the irradiation w th t Lolet .light .or visible light. However referred
is a quorescen;%ﬂ ?%%1hgégggﬁbsqg%§§V%Vcﬁaﬁéﬁr%&%iﬁthg W%ﬁﬁegient or
| um nous & ORAIJLJST o8 pNdeRCrhRYiRL 141k, i duiaescank subst agee
means a subst'ance which I's tenmporarily excite an el'ectromagneti c wave
(I'ight) hayvihe: fc srasidd ¢ vmeat engt h Ancha@iekS c@ kbdBL (esRreci aklyisvisible
i ght) having a specific wavel ength, and which does not emt w thout |ight
source. Theefétmsbscent sybstanderrenkenesdd faatéheaadbawe kheor psgent
-layer is a fluorescent dye or a fluorescent - 17 1 8 MAR 2003 pi gnent
whi ch i s mageneal c dfer mhef mudlyéleperedngf f1luerestteadcpaaiesed iy ahsor bi ng
an external energy, and which exhibits a photol um nescent col or since
f | uor escehbeohest et apProxi hemengus he RO sddhignengeh ashehat poésehe col or
of the dye is added to the own color. Examples include C. 1. Acid Yellow 7
of a yel | bWvarticdye emtei nfeEFBAIRLLSF e AR 21C. MaYBaRe c aReBEBR LA red
basic dye _emttin ellow to orange fluorescence, and the |ike. Specific
exanpl es BEVERE fgu Fé@@én?agﬂﬁgﬁgnc%u?SeBElB%%HtYn thF aFFAEPSuor Bscent
| ayer inchngEQEOLoléggingsgg% ghe. Lesent in enthon i S no%.%inited to

i 23l ry©0f or “EXENDI & BRARPY e5F6R 51 ani ¢

t hese specrTic éexanpl es.” Speci

fluoresceghpgyes LBELUAC ungtiftm CQ3 Nundi A0ty Depe. IDLR! Layhie T,

Rhodam ne nf ernat onal ange, and t exanp inorgani c

fluoresceghcHygs hashyfleumal GLumitnnostatge hepd:copt ahnhigohapicuihe
silicate, europiumcontaining strontium phosphate, europiuncontaining

yttria, CREtHIsCOMMBEd) NEeytdhiddne?ifiCosidiés dor CoO PbMddBeONe QI1HPEp Of
copper or silver, tin, manganese, arsenic, alum num and cadm um
manganesesaoht aa®i mpgregnietss umBgal fatreiteagnesi ufeftits | dg-healatiite,
fluoride, oxygen-deficient zinc oxide, europium containing zinc oxide,
ceri um coaphrrtnerrateogrdaixedsifemrdtrsaithengofi nenokedesedanganese or
arseni c-containing zinc silicate, bismuth
he organic substances are preferably resin
particles. Specific examples thereof include cellulose
powders, cellulose acetate powders, polyamides, epoxy
resins, polyesters, melamine resins, polyurethanes, vinyl
acetate resins, silicone resins, and spherical or
pulverized particles obtained by the polymerization or
copolymerization of acrylic esters, methacrylic esters,

styrene, ethylene, propylene, and derivatives thereof.

Particularly preferred resin particles are spherical

- 11 -



- 18 1 8 MAR 2003 contai ning cadm um zi nc sul fide, bisnuth-cont @ WARQNI:
strontiumcal ciumsulfide, and the like. The | um nous substance is a
substance which can store light energy and continues the eni ssion w thout

| ight source after the irradiation with sunlight, a fluorescent |anp, or
the like, and which emts a |ight having a specific wavelength for a
certain period of tine (several tens seconds to several tens hours). Since
a long time ago, netal sulfides are known as the | um nous substances
(phosphorescent, materials). Exanples thereof include CaS:Bi, (Bi containing
CaS) (pur Br&YsiGe r@rﬁlébiwt,l%%?PSFDEFa&B?cht dihf ngoEy¥Bes) 2epige of

em ssion), ZnS: O)i}:Cu conttgi ni ng‘an) (E%r een em ssion), ZnCdS: Cu (Cu

cont ai ni nG"zACFY"Cy 8 B G5V dnGe ®8F¢si on), and the like, and these are

used in a lumnou h,_an_escape gui di ng_sian, other_night displays for

i ndoor use, and tﬁg\ggitl%e.a%pggiefijgn%]g%?r% ®s sofb%ttﬁéi%leusm fiotis s é“r%c’% to be

used int 1 I eak b t r t. invention
i s not Ii%%tlggjg'}tlgjét eséea'%é%s(an%%lcg{s.gﬁ'hgﬁ g%rl@?logé??/f)?g%t -(_tsht%gr]i%r‘?g)ss%&lgdnlé@/nt i's

the one WhgriQi Np @t L LOPS aRHORE(d Y1k Bel MRAREEhd 01 & PLYWBBYL, SHEdr&s zinc
sulfide by the addition of an activator, such as copper, manganese, nercury

or the |ik&ufecplspselrbgr,eotusaal udeuponaerp@bb Bélb | | deSr&HNL Al MHka trace
anount of a netal, such as ZnCdS: Cu (Cu containing ZnCdS), CaS:Bi (Bi - 19

1 8 MA R 2203 aont dinenhddS)w €4a3i8aBi spBereont &imengh€abos) @alcide |i ke,
and those obtainable by adding a rare earth nmetal, such as Eu, Dy or the

li ke to oxadEsmaie sadplsresch aglaiu® , c8rBbratend BeCdlidlekal itelearth
metal alum nates, such as SrAl1z04, CaAl20a, and the |ike, which exhibit a
| onger embeRtn i JREHED erfiCyr eBHNtBPLEC ParRSw, ddrass beads, and

the like.
Examples of the shape of the core powder particle
include isotropic shapes, such as sphere, nearly spherical

shapes, regqular polyhedrons, and the like; and polyhedrons,

such as rectangular parallelepipeds, spheroids,
rhombohedrons, plates, acicular shapes (cylinders and
prisms), and +the 1like. Also usable are powders of

completely irregqular shapes, such as pulverized particles
and the like.

The particle size of the base material is not
particularly limited but is preferably in the range of 0.01
um to several millimeters.

In the present invention, coloring is effected with
an interference color caused by coating the base particle
with at 1least two coating layers which differ from each
other in refractive index and which each has a suitably

selected refractive index and a suitably selected thickness.

- 12 -



orange light. In the fluorescent or |uminous conposition of the pr¢sgMAR 2003
i nvention, the constitution of the fluorescent or |um nous substance and
the above nultilayered fil mcoated powder may be (1) an enbodi ment wherein

t he substance is adhered to the surface of the nultilayered fil mcoated
powder, (2) an enbodi nent wherein the fluorescent or |um nous substance and
the multilayered filmcoated powder are mxed in a dry state in advance and
the fluorescent or |um nous substance is adhered to the surface of the
multilayered film t r 3 N, enbodi men rein_the _nulti.layered
fil mcoated pomderEggdggEggﬁggoF8gcéﬁﬁSB%tP§%P oﬁécgﬂggﬁéﬁgg ﬁ?ygfédérsed

e 1P BRSO, dolBAN SURPILL0D kel b Mbagnicl Y

the fl uorescent or m Nous rmed one O

pl aces: (4)n§<e%_ﬂsh%rslar1fle%,oﬁngag?gjaa&tci cl®s@fanbledor escent or | uminous

mul tilayered fil mcoated powder, in the coherent nultilayered coating

films formed on theypikhace ximA £Aser Meher | Blor fn {H) me&Pal heckpduer of
the nultilayered fi Fm coated powder. - 20 1 8 MAR 2003 As nut ual

enbodi ment sshikh, @Ay, abdst3rued theeconsitingi cawdrd herfdliateseentalor

| um nous substance and the nmultilayered fil mcoated powder, the follow ng
met hods ar @xéxd@spl i fSped.if(it) examilesd ierext ngnehedeubkitagerdd iron,
filmcoated powder and the fluorescent or |um nous substance (fluorescent
or | um noustigdsetli.cl €5rpaNlRg atphriiele sakemimamn| ersiliiagern hatcagfc i
particles of the nultilayered fil mcoated powder) dispersed in a solvent,
and adher i MPIIESHWhr AFFH Wettdo - toGaduikai GF PR ke Isddss Fridiaadt on
by m xi ng fluorescent _or |um nous particle hav'hralg a particle_size smaller

I
than that df* SSar P o‘F‘eFﬁi fA%R eBPFFm e hBhdt* 1P %r y
conditi ons.ir{qr;ule‘}a*eet ggg%{%%%l\é\ﬁ rﬁtu%c%qs&e t h&egﬁgulnti&g ’ %?S\t{i\ge%‘f‘%}ir grsefierc%glry

subj ected t© re i'f-necessary. réo Scen

| 'um nous Slﬂg_féa fiee adbeted %}gk&beaﬁar 228100 e 4l Ui kayerad Jf id amgoat ed

powder pre y remai ns adhered to the powder. However, the fluorescent

or | um nouse sdStHICemBRY 1 5€ FERAN ahef i sditR@lSedhd Ncbhe ihljuor 8pcent or
| um nous conposition. At the application wherein it is essential to

recogni ze thechidpesilwed nidtealnldobayermsdl ) nmtood Edngoarlerp@lad hem
property of the fluorescent or |um nous substance anong the applications
for countermetdl pr tvedivonmandlt hellatkeyum,t goldipr érpnefettadd tadrat biog h of
t he substance and the powder - 21
like. Examples of the metal alloys include alloys, such as
silver-iridium, palladium-platinum, silver-palladium,
platinum-palladium, and the like.

The organic substances which may constitute the
coating layers are not particularly limited, and may be the
same organic substance as that constituting the base
material or different organic substances, but resins are
preferred. Specific examples of +the resins include
cellulose, cellulose acetate, polyamides, epoxy resins,

polyesters, melamine resins, polyurethane resins, vinyl

resins, silicone resins, and polymers or copolymers of

- 13 -



1 8 MAR 2003 are integrated. The reason is that nore conplicated 18 MAR 2003
counterfeit prevention is possible by using the fluorescence or

| um nescence or em ssion property and other functions of the multil ayered
filmcoated powder, separately. Furthernore, in order not to hide the color
of the multilayered filmcoated powder, the substance is preferably white
and transparent or near white and transparent as far as possible, or has a
color the sane as that of the nultilayered filmcoated powder. However,

this does not, apply when nultilayered fil mcoated powder is colored to the
ot her ccﬂ%ﬁy¥$F rﬁ???EEres%%ﬁ?aBFYihﬁ1n%%EGE%bst%hﬁﬁen?B) ¢hhyherfet hod of

dlsperS|n$ f fluorescent ,or lLum nous copposition in which the
multila ??%16@% bﬁﬁﬁfvﬁﬁdtPﬂﬁe? torescent or |um nous substance

IS dispersed nultlla ered filmcoated powder _and the yor escent
or | um nous subs i;@%éu% t\ﬁ%rla%%ve “Caﬁe 1t’a}(":‘Z) Cs e &lsgger §P ngI: di um

i her ¢ 0nkDgu0,var L3N diseel {1 00l OLnRr LBLLDA O JAgnet | & 6aleEapLT Nt g

can be us for exanpl e ol'yner nononer

di ssol vedojnBi AR« PEHARYLC Iﬁé’{éﬁﬂéisorsh@uqci i ke %@F.I‘.eQ%etir @féa’oé&iz?&t ed and
used according to the kind of the powder, the application nethod of ink,

and the dpgsicByibhe waM.1ld ncdibend | HOEEERENL FOrt HAUM SPHSc€0PPOShHean of the
above (3) which is a dispersionina .- 22 1 8 MAC 2003 di spersing

medi um bleeauht tbayéngdlbiiykmt.coat ed powder and the fluorescent or | um nous
substance are separately dispersed in the dispersing nmedi um

The particle size of the multilayered film-coated
powder according to the present invention is not
particularly 1limited, and can be suitably regulated
according to purposes. However, the size is generally in
the range of 0.01 um to several millimeters.

In the present invention, it is possible to form a
coating film having a film thickness of the range of 5 nm
to 10 pum at one film formation, which is thicker than the
thickness obtained by a conventional method.

The total thickness of the coating films which are
formed at two or more times is preferably 10 nm to 20 um
for the formation of coating films having good reflectance
caused by the interference in the above-described color
powder, and more preferred is the range of 20 nm to 5 um.
For causing the interference reflection of visible light at
particularly thin film thickness, e.g., when the particle
size is limited, the total thickness is preferably in the

range of 0.02 to 2.0 pm.

- 14 -



The follow ng three nethods can be used for the constitutions of tr;'e8 MAR 2003
fluorescent or |lum nous |ayers of the above (4), (5), and (6). (4) A |layer
conprising the fluorescent or |um nous substance as the nain conponent is
formed and the fluorescent or |um nous |ayer participates in the
interference of visible light. (5) A layer conprising the fluorescent or

| um nous substance as the main conponent is fornmed and the fl uorescent or

| um nous | ayer does not participate in the interference of visible |ight

(it is preferable not to reduce the effect of the interference of visible
light). (6) A layer Cdlift aitthgCPRELPBUIFFSEENtCAORSTURTRDUS ShBstairse at

di d inthe coating fjlmwhich partici in the interf f

[ ght . The f G195 " et RBHL oy “BE* e AEYBned 15 WHEBIRTT e o RHES et flods
f fornmng t | i | f th (4), (S), and
(6. (4) et g camierd ndaRe. LT GaFGELEREor CFORPhGUE LUB T RRC e hs

thenaincorrpﬂ{w@é%' Authe dd u r. | ym.no ay D e
participates I1nt %éx’ls%rgée)ér ;rg%ence logfg%'v%rlsi g{ogtscl%?%%t %tusildﬁs ag%fnéh gé?cr:é{': Tve
I ndex |ayer ofadelangtief rasbiree hrdex-dpyer sgkecipdbased or235cn 1ufi MR
2003 on the refractive index, a filmcolored by the occurrence of
interference ¢edtedi orawdr viiy bl dd@itneand poim kA of | YBLeSe8BEE OFilm

| um nescence at the sane tinme is formed by designing the refractive index
and the fil mthickmness sheamotfo satcsf wathe flileght that eddlaraniar; ceqdations.
The formation of the filmis carried out by a solgel nethod or a nethod
utilizing the(brecipitation to the surface, e.g., a solid |ayer
precipitation froman aqueous solution. The resulting powder is preferably
subj ected to heat treatnenty %fd redessdrAR Wien the film(daterial tends to
thermal |y deconpose, it _is preferred to formthe fluorescent or | um nous

| ayer as the b‘ggpe?%’ét NayEPPTESPEMNfen & h&EIMRIGX corpFT3FHEVE hel PREBI esEent

or |lum nous substance as_the nmai %lg_g{’rgz nent is formed and the flugrescent
i e

or | uni nous | B5RF 85855 ndt parti W%W@ﬁ’nt’%_r"f%?%‘?\%%n‘fﬁ #PsitBrggeTr
on T e VeesEant S ks ahaAnee T IALGES 00 Snich o

sufficiently mso as Mot to e Interferencte a

layer. In thi§n€@§§er&ﬂ§ef&¥9ﬁ%§ﬁﬁﬁﬁl0§e$HUBQOU§n§%£F%f§EE%fidr%h%ﬁigggoﬁ

filmconprising fine particles. The formation of mis carried out by
a sol gel met hpdaRrr app@RifRqd add | NZiiRg d&ei PE@Chpi tald Ofbipo&hﬁ%z%h%%ﬁion

e.g., a solid layer precipitation froman aqueous sol ution. -
(2):
N =n + ik (2)

(wherein n represents a refractive index of each unit
coating layer; i represents a complex number; and «
represents an extinction coefficient)), and correcting the
actual thickness of the unit coating layers based on the
functions consisting of the phase shift caused by the
extinction coefficient x of the refractive index, the phase
shift occurring at film interfaces, and the peak shift

attributable to refractive index dispersion and particle

shape so that the wunit coating layers have interference

- 15 -



1 8 ~"A- 2003 Alternatively, it is carried out by a nmethod of mxﬂr&gfv“mﬁ@a‘
particles of the fluorescent or |um nous substance (fluorescent or | um nous
particles having a particle size smaller than that of the base material)

di spersed in a solvent, and adhering themthrough heterocoagul ation. In the
above two nethods, the resulting powder is preferably subjected to heat
treatnent, if necessary. Wien the filmmaterial tends to thermally
deconpose, it is preferred to formthe fluorescent or |um nous |ayer as the
outernost |ayer. (6) Wen the |ayer containing the fluorescent or |um nous
subst ancer &f %%Fé‘é’él |pr‘?atkr§e €6at1|’1ffge1fﬁ€fl?ﬁ‘¥/6fﬁ cﬁrﬁﬁlsfnll(?ﬁéé’flesb‘??\t‘f% at
interference of |i £ fornmed, one_neth ri.ses steps of mxing the
f I uor esceht® ?’a’i“ﬁngﬁ%ﬁ% éﬁb%’?glﬁgzgnﬁntphaﬁ 85@%6 8sPPPES -by di ssol ution or
di spersion and fo fil t he resul.t m_xt ur n order to

i ncorporate the f#u%rg%crgjn?gm?hl g?%’cr)‘ﬁé ﬁﬁs?ggggwﬂ}gt ﬁ‘g%ﬁfjﬁlﬁ’ FEfr &Eti ve

| ndex | avgeear duAACL Ve kndstd dyeed OLol LT LETAOGe He Rt ic! es

of the flUorescent of lum Rous su tance %I uorescenét; or [umnous pe{rtl cl es

having a parki-chetgbas sHB! ber ykBan that of the base material) is mxed in
a solvent containing raw materials at filmformation and then film

formation iy earmhedoaUbrt OrigReQPelLdlst anlde Pank qIRRS it0 FANe)or nore
| ayers. In this case, it is preferred to incorporate the - 25 1 8 MAR

2003 part kel pslyoecatutar ibayeans Lanth ido Py | ayers as far as possi bl e.
Furthernore, it is possible to formthe filmafter the fluorescent or

| um nous subst anc&oks exdspillead & onethieodbagkepaiti phesithersuglkrving as
het er o- coagul ati on. Mreover, the alternative nethod for formng the |ayer
cont ai ni n§asike MALEIEdc e o¢l$mﬁr¢$\%@|sa§db§m§ﬁ§é0€h PediyFes izattien deat i ng
filmwhich partici pates in the interference of ght conprises steps_ of

f or mi ng acﬁﬂldluiclt&)?leFQd PrFmec F2sdd fFovideOP ﬁﬂﬂi}bd?ﬁrrﬁjq]te tRhef 158kt ment

d i h | til. d I t ed | ut f
1 tor escert S PLACHBRS Shberniards B e/athe i Egnati on. When the
out er nost (2a;y%ro£m%t§1%li’4 %;Egg&otrog q_g%é&e{teaalt aci%? ‘{A}p Ut er nost | ayer is nade

por ous by exa ) lve m f'orfrati on or increasi ng

the tenperat WA i de*&%sflecﬁfoﬁ rieat gy ek of time, and the powder is
formed by inpregnating the voids with the fluorescent or |um nous substance

di spersed or dissal yeefidtradsHatditid AS 1) BBt e Ieidwds of v {04 M ng

an alternative nultilayered filmof a netal oxide having high refractive
i ndex and aa nefaale oxdagerhianli ngirecd ova r afigtasl | Vel ke Wh sTu€Dod ai axsd a
fluorescent or |um nous substance is specifically explained. First, a
titani um dwidde fyidemtdre angtatoalkoxddedeof itherepyf doxed asnetdil grbb{lde
refractive index filmon the surface of base particles by dispersing the

film on particles. This method can form a dense metal

oxide film. It is also possible to react an aqueous

solution of a metal salt to thereby form a film of a metal

oxide or the like on particles.

b. Film Formation in Vapor Phase (CVD) (PVD)

(3) Formation of Metal Film or Alloy Film

a. Reduction of Metal Salt in Liquid Phase

The so-called chemical plating method is employed,

wherein the metal salt contained in an aqueous metal salt

- 16 -



- 26 .18 MAR Zpp~ base particles into an al cohol solution wheréammqumm
al koxi de of titanium zirconiumor the like is dissolved, and addi ng
dropwi se thereto a m xed solution of water, an al cohol, and catal yst under
stirring to hydrolyze the above al koxi de. Thereafter, the powder is
separated fromthe m xture, dried, and then subjected to heat treatnent.
The drying nay be effected by any of vacuum heat drying, vacuum drying or
air drying. It is also possible to use an apparatus, such as spray dryer in
an inert atngsghere.mﬁth controllin% t he at nosphere. The heat treatnent is
carried outOat-i%d 18 1$BHCSAWAREn SERESESr &gaiGtale 6 HhRF FoudEP T Rsaan

i norgani c H€%er%i9£ 150 to 500C (when the core particle of the powder is
ot her than e inorganic powder) for 1 mnute to 3 hours in air in a
coating fijhm Lidbons whi ' t Ldi r 4 n inert atnosphere in
a coating %iIﬁ?ggﬁggé?%?%%nmﬁﬁczé?ggsﬂgéggt?ﬁ?%PtS#ga dation. Then, a film
of silicon oxide of agld#dinum;qx dei,s r a d.ow.nefr i i ndex film
on the surface of the éﬁ)gmﬁje?lg?at gghwi {)ﬁ P%gﬂg%%vedlﬁi écl?%r e?gg'g%é?\?e gﬁdex
film by dpspersiag, t her pexEiep1e ONbYWhigB (BBoAbQ¥Eo81 ghohebEagt hye,h ndex
filmhas been forned, into an al cohol solution in which a netal aIﬁOX|de
exhibiting a | ow refrabei e uoigexeathero€onvgl hedst @ompoda tarmh af | Waeescent
or | um nous substance are dissolved, and addi ng dropwi se a m xed sol ution
of water, ppneatsbhdhventiancattdleystoamirg 3dbyeri mgvtimdhysr ob ydeesbBenabove
al koxi de. The high refractive index - 27 1 8 MAR 2003 filmor |ow
refracti vePF ndtRMN{NPHE cafubet ppeeed(harasnagbesus sefeenedt otwhi eh aabuffer
i s added, gﬁ the filmfornmati on can_be carried out by deconposi ng and
precipitati Suar?aaﬁ%t &F alumigpusxamyes, )t iNeaiundsidree, imbaghiom

chl ori de oL the |ike for e.high refractive index film and water gl ass,

h
al uni num stt FEFESGFIE 18T | HRBLFGRS RF IP&EH trefThEHS e2PABR xR E il aYREREaf t or |
th wd i th i Xt dri d ] dth
b pores e moeRatal ol "ol il adld oo theT ARGy 2 LhE"
fl ] fiql e d . _havi . .th f
o o he DonELAbrbUELAOUS,] IRIRAE t BOLE ° o A 0 LVELRy T Rednr | 20

form ng neaal 10wigdend i L #BnhaVING: Bubigbcsgf r 3ot ilﬂ%ﬂwya&%ﬁfgp‘fnt or

| um nous nultilayered fil mcoated powder having a multilayer oxi de
filmis obthenedoveumtbeilapeeedafspaceahtbanpbivaarcan.be,i APaLbed by
controlling the thickness of each |ayer of the alternative coating filns
differing PA refamdttiing i ndexs by ned rexcoghd zabilkace fifudhesdbssee powder
particles. For exanple, on the surface of the base particles, alternative
coating filnBiaeFEeRFAgbyn thef rberddbat hoexwinhi of temohidletmaligvt ar
substance having a refractive index n and has a thickness d correspondi ng
to m (int egéF}bgFrrerquﬁte- val iRVS#EEh IPTeffames t hSa wavidiuemgtscestt vosi bl e
| ight so azuto satisfy the follow ng eguation (3 are formed in an

appropri at e AP ERAe ST RFPA NP 1IAS § Pesﬁ‘F'f?th‘)hétl'ﬁ gt uexrasseng - ozs 1

8 MAR 2003luminous property for a long period of time.

The fluorescent substance means a substance which
is temporarily excited by an electromagnetic wave (1light)
having a specific wavelength and emits a light (especially,
visible light) having a specific wavelength, and which does
not emit without light source.

The fluorescent substance to be used for the above

fluorescent ‘layer is a fluorescent dye or a fluorescent

- 17 -



specific wavelength ~. (the light utilizing Fresnel's interference18 MAR 2003

reflection) is reflected or absorbed. nd = m-,/4 (3) This function is
utilized as follows. A film having such a thickness and refractive index as
to satisfy equation (3) with respect to a target wavel ength of visible
light is fornmed on the surface of base particles, and this filmis coated
with a filmhaving a different refractive index. This procedure is
conducted once or repeated one or nore tinmes to thereby formfilns which
have a characteristic reflection or absorption wavel ength wdth in the

vi si bl e |i gAOMESF oWhUGR t Hes abdveIPrRVEEEUr BETRheCr d&r 6 enmtediitdling
deposition for filmformation is determined in the foll owi ng manner. Wen

the base pdrticdesSeKETEetVEed n&Ve LY IEF ARCENFETHAex NG IV malsli ng a

iow refractive indqﬁrLS refega?lx f or med ag thﬁ first layer. In the
reverse cad®lh fFIHHHAR ng BRRFGhUTEPFRCER Ve CPRGEX SPOSHT drtRISFFiSed as
the first | r.  Fi k i,S €O | on MRASUr | n
whi ch the &angneg o%kg%){hgkégléggii?m@ﬁ cE%@gswea%heﬁ%%q#sh ftﬁg pr o ug:g@g]pg}{éhe
refractive dndex g the Tyl and thedd | ot hd}fékr‘Sﬁ'ﬁ’ éiléj:.e:[ er i e Ass a
reflection waveformwth a“spectrophotoneter or the like. The thickness of
each layer ji-desd goefl. sactBatyding.w ef | 8¢t iaon, semff 058Y §ORKRN NEniO: ide
finally required waveform For exanple, when the unit coating filns
constituti ngreerulfivoayecesdckl,| nthave Bas®: Red JoNAR 20Q3 rehkeet idye
wavef orm peaks at different positions, the powder beconmes white. In
contrast, védenttirey wellooatd ngrdnderst arerasmpiat edarsd thhatlitkee. refl ection
wavef orm peaks thereof are in exactly the sane position, a

monochromati cal |y dmestidd pooderplesgof i uélugreeaentr spdlst@ngsovider ,
can be obtained without using any dye or pignent. However, in an actual

powder, a de&i gas@RoulB b&hfadab@iel e fHAALRF CEECOURRYST t HenpHide c| Bhgj ze
and shape of ife ﬁgwﬁgr, t he phase shjft occurrjng at jnterfaces between
film materiZ®s-AtPe R torle p&???%’lﬁé MRYRTERT thHe'PeakiBhi¢t Lot FPBERabl e
to the wavel en tf.de quegce of the refractive index, etc. For exanple,
when t he co?%egh 15 cFERaTR: a pl ane parallel plate shape, the Fresnel's

interference causeqﬁg%%gg%é%*F§ fi%g@ f Q% églég;%@ﬁfégurggceog aﬁ?@

particle is designe € condifions that' nin e above equation ( 3

) has been pepbaggdeit t lifdefihpedaBy dheni M| OWoRE n€qUAL hRPnEAY 1bbRe,
particular, when a netal filmis contained, extinction coefficient x Is

included inThherLebinét rve AHutRimiMe B} henfetahtdehbled R RUain®nthé)

even though the particle shape is a plane parallel plate shape. In

transpar ent 1bokedesardi ekampilecs)f Knosgaxdeedi hgbyesoent alyksedghcgubke. N

= n + iK (i represents a conplex nunber) (4) Wen the extinction

coef fi ci ent cklfgumar geungatanhancedephasenthifingccubsranmt hesidtiertace

bet ween the - 30, o ) .
europium-containing strontium phosphate, europium-
containing yttria, cerium-containing yttria, zinc sulfide
containing one or more of copper or silver, tin, manganese,
arsenic, aluminum, and cadmium, manganese-containing
magnesium gallate, magnesium fluoride, calcium fluoride,
oxygen-deficient zinc oxide, europium-containing zinc oxide,

cerium-containing zinc oxide, cesium-containing zinc oxide,

manganese Or arsenic-containing zinc silicate, bismuth-

- 18 -



. . . . 1 8 MAR 2003
1 8 MAR 2003 filmmaterial and the core particle material, and this phase

shift influences the optinmuminterference thickness of all |ayers of the
mul tilayered film Because of the above, the nmere regul ation of geonetrical
filmthickness results in different peak positions and hence, in a |lighter
col or especially at nonochromatic coloring. In order to avoid this, a
design is nmade beforehand through a conputer sinulation so as to result in
an optimal conbination of filmthickness while taking account of influences
of the phase shift on all filnms. Al so, there are the phase shift caused by
an oxi de [C&PER Y aSent T Ukt al2 i\ f acd didQhe REARHIfIOHIA Y B abl e
to the wavel ength dependence aof refractjive index. In order to correct
these, it 3?%&%9@%%%%0t%ﬁ&%@k&' or the like to find

opti mal conditions,under_which refl ection peaks aqr_.absorption.bpttons
appear at target M?el RYLARYP n BT HHICT aret ® ndibE! aé‘f‘pefi'f’ﬁ%f:gl A film

f d . i.cal  _pawd : i
|t or er oS o L e ) PR o e Ml Iy 1

accor dance; gl tdk Fesoe! thel NLAIEIANGH PhLOET BLR: sGRBSCQUONTIYrodegl Ori ng
met hod can be designed so as to produce a nonochromatic powder. However, in
curved surfages, dhethleght i)Bi chafi@s wiiek S dde spondghtandabasgbegn
refl ected causes conplicated interference. The resulting interference
wavef or ns $fec of IMStat8EeRgbR &Brora ptaricaph apesivhend ft eime 3ilseveda8 MAR
2003 nunber of filns is small. However, as the total nunber of filns

i NCr eases,té¢me sedcenderenceevetdl ntehe momts) ayered fil m becones nore
conplicated. In a nmultilayered film also, a spectral reflection curve can
be desi gned bef or ehiare baistengnt fnesagb-s netiadr fsarldricle s Bughnewe odput er
sinmulation so as_to result in an optiml conbination of filmthickness. In
parti cul arth@henl EBERPES) fi FWRSBRRCEDr nelPBASPRRreEFeRke ORBBEHARES howder
particle, the inpfluences of a ,phgse shift on.the_hase powder, articlﬁg

surface ant*dRPaq% fitPRERfe t 9%t o€ateBint (Bren 9s hA
bef hand,th h ter. si | i . L i |
ool nari oHPBFSEERRuR TSR STl ELls38: B0 BE T ESHLR 1k g BREEES,

ti | t t.he b . powd j : Sl dt k
conns | gL, R et ppee sl gambeco e K

shift attrrbutable to the Wave endence o racti

al so takenehnt8i86§0UBhcdschihgcactyataRhodycthons9f (de3aRl €0 deshgaed
spectral curves are referred to and, in ordér to correct these in actual
films, it emiBeteasar wndbyEhésiNiked, Spedt capbet et efsed iheal Lkainvhisl e
changing filmthickness, to find optimal conditions under which reflection
peaks or abatrcpti am bestaepe appehinat stigngetotteare| enghhs disgldysalfotrar get
nunmber of films. Al so, when a powder having irregular particle shapes is
col ored, iAndppereaee evdutbeddiékee the nultilayered film A basic film
design is hence made with reference to the conditions for an interference
nul tilayered fil m 8PeEhEic gxamplesg QREDOOI UEEROMSC FURHFANGS €80 PFe peak
position for each of the unit_coating filnms constituti he | tilayered
FiTm can bBSPEQUatelF bSPETRNSRAGIPHE LAYERNASE GINTHe VaySr: BHG CHE {11 m

thi ckness ‘ean be.r eaulated by cchanoing.the sal'wiion compogition, reaction
Startl a

tinme, and € number o ng-matérra It oN times. ereby, the

powder can be col o i : Lred iy Cri ov
nonochromati c pomgggcajr:lh@é‘q%%% ai ﬁelodtg{/ %‘Ji%}dlﬁﬁg? o%?'i%"qnlg?ﬁcogai ﬁ%eﬁs ol}lr?der
whi ch refl gl PeakSiimAls n‘Eéé’f‘tybloié OMRpaPPEAr +8! al ¥igRleray el NPt hs

ina final target nunber of filns, while changing conditions for film
formation, agucni@s seheidensyf athd | hauieiant ben andadbevhike, buichhesdmore,
by controlling a conbination of materials far constituting a multil ayered
filmand tkReddacknessgaieoachmnanctirgoatd nghd i Liket he Exampil edevisiapreht by
interference in the nmultilayered fil mcan be regul ated. Thereby, a powder
can be col dmedlude gpaleddr edf visuilditiest cminttedutingsingtradyeamoupicgmenta
However, it is possible to forma coating |ayer or a colored |ayer with use
of a col or mefadgensuch f apedaSdgr¢gu (Cu containing ZnCds), CaS:Bi (Bi
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- Specific exanples of the above coloring agent to be used optional | {/8aAR 2003
shown bel ow, but the present invention is not limted to the exanples.
Specifically, exanples of blue coloring agents include (organic dyes)
pht hal ocyani ne dyes, oil dyes, |ake dyes, etc., (cyan dyes) phthal ocyanine
dyes, | ake dyes, - 33 1 8 MAR 2003 etc., (inorganic pignents) powder of
nmet al oxides, such as titanic, alumna, silica, zirconia, ceria, zinc
oxi de, etc., conposite oxide pignents, such as cobalt alum nate, etc., and
the |ike. Exanples of yellow coloring agents include (organic dyes) nobnoazo
dyes, azonevhitagndygs,Ca%), dfeSr9:8e @Bes,cattaininp gfestrs) bamdi dihee-type
yel  ow pi gnents, phorone yell ow, acetoacetanilides, insoluble pignents, and
the |ike. E%&ﬁplé§“bft@@é@nCGGPéP@#@ead@htédﬁhﬁﬂude Y¥FQanpEthyaptal,
pht hal ocyani ne-type green es | ake dyes, such as Mal achite G een, oi
dyes, etc. S g%ﬁ ﬂﬁpﬁﬂ%ﬁ Y?p@xéggénﬁﬂ%ﬂﬁﬁ%gs'sﬁBﬁha§S

Pigment & gree |nsol bI o p| suc

phthalocyaﬁﬁﬂg“gr ﬁlﬁigﬁg é% ?¥ﬁgf@3mﬁ? %%5; %iéﬂﬁnﬁﬁﬁeh

( Co0- Zn- MyQ V|r|d| een, hr he_] | es
of red colé%ﬁng age |nélu3!qf%¢ganﬁg%dyeﬂ§ Ke re%%g o eXﬁ¥gr%5§gggs
etc., (org g a@gy] r n Jod

i nsol ubl e gg% E#%n%ﬁ?éél?gd napq#% Hgléﬁgﬂ% 69!Eggl'ake ng%ngéetc

(i norgani c JigENtsigHted | ead, cadmumred, and the I|ke Exanples of

magenta col oring agents |nclude (dyes) anthraqU|none type dyes, thioindigo,
oi | -type magent a dy®s,tied CflubpegientsorxXanihensad ypempbgentiandyds e
phosphor ust ungst en- nol ybdat e | ake pi gnents, 2, 9-di met hyl qui nacri done,
napht hol i necdsdiite azvept jomnt s$hecaayrstnig-utsitasy | @f s tbenfliwineg oeantt hene
dyes and organi c carboxylic acids, and the |ike. Exanples of cyan coloring
agents i ncluieinogs subdtgngARapg0>orghave dypedy lgveradchabnreoatyed, oil
dyes, | ake dyes, etc., (organic pignments) phthlocyanlne pi gnents, | ake
pi gnent s, (EW%nméyplb@rTe&t k) 2o BT of hewe Hes theydmbasanaeant &,
alum na, silica, zwcomg8 ceria, zinc_oxide, conp05|%e oxi de

I

pi gnents, SIBELRI cdhl £hEI LBPREEES &%, thﬁndeielFPﬁéred llm-coated

powder, (2) an embodiment wherein +the fluorescent or
luminous substance and the multilayered film-coated powder
are mixed in a dry state in advance and the fluorescent or
luminous substance 1is adhered to +the surface of the
multilayered film-coated powder, (3) an embodiment wherein
the multilayered film-coated powder and the fluorescent or
luminous substance 1is dispersed in the fluorescent or
luminous composition, and the like. Alternatively, the
fluorescent or luminous layer may be formed at any one of
the following places: (4) on the surface of base particle
of fluorescent or luminous multilayered film-coated powder,
(5) in the coherent multilayered coating films formed on
the surface of a base material, or (6) on the surface of

the multilayered film-coated powder.
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Furthernore, a toning agent can be used, if necessary. The toning ageMARsz
fundanentally regul ates the color, and is used for matching color to a
desired color using at |east two coloring agents. Specific exanples of the
toning agent to be used are shown bel ow. However, the present invention is
not limted to the exanples, and it is possible to tone the col or by adding
ot her pignents and dyes, if necessary. Specifically, exanples of blue
toni ng agents include (organic dyes, pignments) |ake dyes, such as al kal
bl ue | ake, peacock blue | ake, etc., |ake pignents, phthlocyanine-type
pi gnents, such as Afet Autpade pRpedsB9BRFNE( ]l Lopden phehtiociHni w€, &pe., and
the like, (inorganic pignents) oxide-sulfide conposite pignments, such as
ul tramari nePneEELUt EMpRE- e RAYIEERFEME- PFUISTERMSUeS PrYraRE], 28dch as
iron blue, Mlori blue, etc., cobalt oxide- e conposjte oxides bluye
bl grrent 5. SRERTULCCOBREFERI b LRSEParEan EAE. ercie | Bt oHEAF| RES kG es
of yeIIom/tonigg%gﬁﬁg%?einclude (organic dyes) fast dyes, such as fast

an el

yel | ow, etc o e, (organic pignments) azo - 35 1 8 MAR 2003

pi gnents, ik‘?h as kansa nel | gw. H?Pglﬁ?o'tﬁ’@' LRWoe 1A 4 yelihqwe cReeganent

yel | ow, et (i norgani c pignents omates of |ead, zinc, barium etc.

(chronme orpghg@erchron® vedd | i anjuordyddies, cUch 1amicrdE Umsslshadee etc. ,
conposite oxide-type pignents, such as titan yellow, etc., and the |ike.
Exanpl es of rgueessteftngraganiisnduie! paetferganhevdyes)a | pket dyes, ssueh as
mal achite green | ake, acid green |ake, etc., and the like, (organic

pi gnments) smbldeo pilgaenthatsuch ashepi grenticjesencf nayiy hallgridewereidc. |
azo pignments, such as green gold, etc., phthlocyanine-type pignents, such
as pht hl ocfasimreogtedn pqyuierchr diepenpper jght &l sofarinte, and. adied inge

l'i ke, (inorganic pi gnents) chrom umtype oxides and hydrated oxides, such
as chrone §PreBnthzpHEhgheERIOcRPBALLATERde, hydrated chronme (viridian),
etc., copper-type oxides, such as enerald green, etc., cobalt-type oxides,
such as cobdlt gr eén,megﬁ’@.d, 3hd PEE A5aES- O TEx B p i g9 r@gu?ﬁﬁ?ﬁén?agéﬁ'ts

i nclude (organic dyes) l.ake dyes, such_as_eqsin l.ake, rhadamne |ake, etc.,
Ui nact i donerRy SRSy PRE SR, Hovi0gh nB B g P4 S d U oy e

pi gnent s) i 3 ) r Para_R C. .

pi gment s, gﬂfgﬁmaeg ri ‘il}ﬁ‘*tc as‘fﬁ%e‘ﬂ,&ﬂgg%??\%gggl g? jitmet8 gfa,t%%ii gr"'fgdge%f ¢t

pi gnents) gubficdedpicgrerts, such as cadmumred, mercury red, etc., and the
| i ke. Exanpl és of orange toning agents include (organic pignents) azo

pi gments, such as Rar MREMbE¥aNgRo RRRZICHS OreHWerefiansanyelpberetits , and
the like, - 36 1 8 MAR 2003 (inorganic pignents) oxides (chrone orange),
such as | eateffaraidtye sudtiect ecionjpo hielags to@yiniesitng ichrdes sty and | ead
sulfate (chronme vermlion), and the |like. Exanples of purple toning agents
i ncl ude (organic dylegroveke dgbe, Elghrascibthydr Vibirindwke, suwstancad t he
| i ke, (organic pignents) azo pignents, such as Fast Violet, etc., and the
li ke, (inorighfr®%hi §RentRS & 6f phbspheetsilavereds Eobatgoated
phosphat e, manganese phosphate, et conposi te oxides, such as

cobal t - ar s&A%ESTarRF ¢ ??%%.r?Qﬁiﬁ%}ﬁﬂP@Feé £onithg RRAST or ERWRYRT ng
bri gh whi i . | or- d . d | h f
o 9t ness Y BB ALR, PASTELSRLOGSRRCSRER, b0 SRR ERE°

oxi de, antiJ%}%/%r@gadei | ead %ug;%es%te%ﬁ QF samRaslLe c%%p%essibéi%er{.eOfAt

car bonat es, as cal cium carbonate, naghesium car bonartte, arl um

carbonat e, {iL. apPliStighCwneteGh a5t Pakl WEMHd Ale, +6al,dg8suld alfe

sul fides, such as”zinc sulfide, or conposite oxide and conposite hydroxides
obt ai nabl e d¥osdter bRy tHe aRAVE 10Xy €RR0R3heEdaANSLWwAL F al@st WhEh
regard to the preparation of the fluorescent or |um nous conposition of the
present i nuerdpercy s «id af Neddescdie dol 1o mguav shbexghaknagasy ehe(l) a
color ink or coating material-like conposition ( f luid) and ( 2 ) a color
toner or complikatiaks |fdke conpostfedn ppevertjon (dndAsha bhekeumitvéhi cl e)
for the color ink or coating material-like conposition (fluid), a hitherto
known varnimpre preferred that both of the substance and the powder
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- 37 1 8 MAR 2003 used for color printing, magnetic col or printf igARr 2003
magnetic color coating material is usable in the present invention. For
exanple, a liquid polymer, a polymer or nonomer dissolved in an organic
solvent, or the like can be suitably selected and used according to the
kind of the powder, the nethod of applying the ink, and the use thereof.
Exanpl es of the above liquid polyner include dienes, such as

pol ypent adi ene, pol ybut adi ene, and the |ike, polyethylene glycols,

pol yam des, pol ypropyl enes, waxes, copolynmers and nodified substances

t her eof , amdet héntekaatBdanpl édhef ndrsPol yifer th@the n@iresolceaw liigaged
organi c solvent include olefin polynmers, acrylic resins, such as oligoester
acryl at es €puntegdieydst ePEEVEHtiOR dedS polPPssddygnat &Y, aMSAS Y esithis,

xyl ene resins, ketone resins, .diene resins, rosin-nodified he”0|k%E&?Si”S1

di ene r ubb&rSIOTERCENSSr e EENFS CERSR LT FIHISSIOF HFPPCHidedeh@

copol yners t hereof, and the like. anpl es of, the .nononer. to be dissol ved
in an orgafi® T Pent i9cl u&@esty@?%y}%ﬁe@ne, efﬂ'g?rﬁ'&ioéif@,d prwdzeﬁef, and
the Iike. %é?@@é%%(y t he solvent include al coholic solvents, such as

et hanol , isoﬁ?opan&]j n- propanol, and the |ike, ketone solvents, such as

acetone, and the |ige. fvaiocar Bonsralichgs Bengese, chel uene, X4
an I f1ed substances

ker osi ne, benzi ne, the l'ike, and esters, ethers, or no

and copol yngis ihgfeda and tiedddeds - Fider (2) MNd h reoahd@ a col or

toner, color dry ink, and color dry coating material-1ike conposition
{powder), gmomseanly | upheseentnar |lHHENEBE AMTPOSTE t | fBagan wihd tebt admed by
directly kneading the fluorescent or lumnous nmultilayered filmcoated
powder w t htmensgsarerindgs i fanegespasyibdecobor hag agewtlorande heme as

pul verizing the resulting m xture. Alternatively, the nmultilayered

fil ncoat ed Poaklert chire ahwbt beayered f bt bdcpated appedeer y HIYRN&ESCcemir

| um nous conposition by use of a polyngerization nmethod, such as enul sion
pol yner i zat4@Re om¥us pERVonvRRr y fsti ek dvred n flf@-soR&ecy PPUEREscERt or
| um nous conposi ti on: ) the resin to be used in the above pu] verization
ot hod 1 s OPLBETE | Ll STRy TUNAG GiPMt Phelied HargSrEads CRpbigLiaes no,
pol yesters, n&%@gﬁg@ resins, polyurethanes, vinyl acetate resins, silicon
res~, ns, po?% rs or copolynmers of acrylic esters, nethacrylic esters,

styrene, et E%} ene, ANl AR cREAPYL LN s HRLL ¥ Ald Vhe NeiBRbesRRBL! NoL ! | ke;

(b} in the ymerization netho polymerization is carried out starting
W th one origRifo0f 8BmBeLEEioAN iW §IHIRANE, tid Mh1 @CEi P Fod aPi DhUBBEEed

silicon, acrylic acid, nethacrylic acid, styrene, ethylene, butadiene,

propyl ene, pgoddéhe bhke thef ofMudrReldgiRr @« a DARMUS-; rstbet &nte is
dispersed, using the multilayered film-coated powder and
the fluorescent or luminous substance of the above (1) or
(2), as the dispersing medium, hitherto known varnish used
for color printing or magnetic color printing can be used
and, for example, a liquid polymer, a polymer or monomer
dissolved in an organic solvent, or the like can be freely
selected and used according to the kind of the powder, the
application method of ink, and the uses.

By the way, in +the fluorescent or luminous

composition of the above (3) which is a dispersion in a
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As descri bed above, the fluorescent or | um nous conposition of thé‘bMéBéﬂ@
invention is prepared in the 39 ~ 0 MAR 2003 fornms of (1) a color ink or
coating material -1ike conposition (fluid) and (2) a color toner or color
dry inklike conposition (powder). The fluid type includes a color ink, a
coating material, and the like, which may contain conponents, such as an
above-descri bed col oring agent or toning agent, a
solidification-accelerator for a slowy drying resin, a thickening agent
for increasing viscosity, .a fluidizin agent for reducing viscosity, a
di sper sant P&gp&ir§&&gsi lﬁ&rrtifc‘}%sl?ug% vered kéiloncentedt hewdkandnd n
t he powder e: [(a) when the powder |s prepared by the pulverizing nethod,
R A U A1 e-dgécrf%%ﬁn%%?orﬁﬁﬁséééﬁﬁ oORTEoniSEpaagastly a

conponent s, such as an a

sol i di fi catiqns; | er.ator. for. _a slowy drying resin, a fluidizing agent
f or reducingqgfggggpfﬁ%a? engé Pﬁé?lggéﬁﬁﬁ%fghnt for di spersing particles,

a charge regul ator fge fé#d NG, {,0,P , wax, and the |ike may be
contai ned. (b) in the pol yrr]g%f ng{%i g?ﬁ%&t ﬁ%%?h%%snpgr?gnt e Y5eR agojén the

above- descr iched ta@hlilois adeiinl e 1N IGLAPENE: 2 RPhYIET hZgLlan Jnibiator,
a polynerization accelerator, a thickening agent for rncréasirng viscosity,
a di sper santaboate didgper(siyng apar tiegl.es, a charge regulator for fixing to
paper, etc., a wax, and the |like may be contained. The multil ayered

fil mcoated (dowder Bn fbhget| uosesEEHingr hei NOUSoXIMASE tidn afuntiRSus
present - 40 1 E~ MAR 240" 3
substance as the main component is formed and the
fluorescent or luminous layer participates in the
interference of visible light.
(5) A layer comprising the fluorescent or luminous
substance as the main component is formed and the
fluorescent or luminous layer does not participate in the
interference of visible 1light (it is preferable not to
reduce the effect of the interference of visible light).
(6) A layer containing the fluorescent or luminous
substance dispersed in the coating film which participates
in the interference of light.
The following methods may be mentioned as the
outline of the methods of forming the fluorescent or
luminous layers of the above (4), (5), and (6).
(4) When a layer comprising the fluorescent or luminous
substance as the main component is formed and the
fluorescent or 1luminous layer participates in the

interference of visible light, using a high refractive

index layer or a low refractive index layer selected based
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i nvention can be applied not only to a wet or dry color printing gpoMAR 2083t
or dry magnetic color printing wiwth single powder or a conbination of at

| east two powders having a different spectral property, but also to other
uses requiring a security function, such as a magnetic color ink for
counterfeit prevention of printed articles because the powder possesses
conbi ned discrimnating functions with eight types, i.e., visible light,
nonvi sible light (ultraviolet region and infrared region), fluorescence or

| um nescence and magnetism electricity (change of electric field), and

el ectron beam athe Xcetwaceking poddsns coffile chleregr bpatpecslansrefiwe base
material of the target printed article is any material which can be printed
with an inkafr theeFfReeneg éf&rfll?éifﬁolﬂ edf ovigppileed ghta RoActd®iing
filler, without limtation. anpl es thereof include papers, polyners,
resins (forﬂ%&ﬂﬁﬂ%?eﬁﬂ%nﬂqC%P@&%?ﬁceﬁﬁ%séést fefale (L8e égarfmigned by

al um num etc flber (for_exanpl e, ven fabrics knltte fabrics,

etc.), |eat t?eers)l(%&rlﬁd:l 9 FRFACH STt I Tt ShiGmPIheT idR.
When t he above d lescr bqg}fluoqﬁ§c N 9% }gg&nou (Eﬂgp05|t|on of the present
i nvention |s‘br|n‘% anscribed or app ied o 2 base material or a

body to be coated asa qolifad iy 05 COAL T RYIARLET LAl GRAPASIL N Prsgy col or

toner, color dry ink or color dry coating naterial conposition,

rel ationshi RydEt MeERod NBrC ANttt Pfut Dei 21 4 the1p§eM$Bl%QQ§ofnl uQy eggent
or | um nous nultllayered filmcoated powder and the resin in the

fl uorescent firfae Nosisgpj 0aEBL1OE CeFer G B igiitRlt IeANIRSM | &) AGueties
that the ratio therebetween is 1:0.5 to 1:15 by vol une. Wen the content of
t he nedi um isolwoidow, the filmcoated does not tenaciously adhere to the
body to be coated. When it is too high, the ink or coating material is
unsatisfactory sincelhiehe rgisgdingcopowdes t o Ipngfierakie r ebatjeonskd pto

bet ween the total anmount of the pignment and the resin and the anount of the
sol vent in theakctBPatERIBr ééaﬂﬁﬁesﬁﬁ{fﬁrl dfhennphri £ bR nateptalt hardehe
rati o therebetween is : 10 by vol upe. \Wen the anmount of the

to
solvent is tbd® sﬁ%??@af%% c%%f?ﬂ@oﬁ%terFEI ﬁﬁs ?B%fﬁ¥5ﬁda EPSCSQFWy FBebe
evenly appli g. When t@e anpunt _is_t 09 | ar g tine to dry the
coati ng filnf %arﬁﬁg??ngOEP? TeRLy exY?Ener ec?u 588° %h%aXSFOr density
of a coating | mf b ri or, S in si t.l.on
{ > O Yhl 'itakgg xtlstl Ctrﬂ Elttl eggg}?g {35:

on a base ma ial, applying th oatlng ter| a body e coated is

det er mi ned byt hgoa804absehnkhe 2B &rﬁ%ntmaclqnt@ame&% f'é"fof’tﬁ@é‘ ghat Rgebody
to be coated. A satisfactory coating color is obtained when the anount of

the fluorescenhooestftnows 1Miiduay el &pef | HBesOabRd Rowdesi td hen prasent
i nvention contained on the body to be coated is 5 to 300 g, preferably 10
to 150 g, iniheenteoénaecalf demdibly lperhtsqueaie ftteresdéet dryilngindhen
the areal density is below the above value, the color of the body to - 42
1 8 MAR 200$sbbsteacedfisnviisi flormeth@sraasufitheieyt kxcebinngilnesabese
val ue i s uneconom cal because the color density of the coating does not,
change any nBPE. HRarRIGIr evld &ﬂéﬁrﬁﬁéeﬁpﬁméﬁ ﬁ@?(ﬁ#ﬁ%?%@ﬂtl agerhi cliess
| arger than a glven val ue on i bodg to be coated, ht does not reach
pi gnent | ocatBdSofasfe IYiert Vﬁﬁeﬁ? Pﬁeoé,‘oa]tqwqq% n‘“r FARGR &1iBafaNy

filmin a thi ckne S Iarger t han ch a value_.is uneconomcal since it does

not enhance Pfe2effddC prﬁﬁfpﬁg 588a€§§tﬂﬁ&ﬁ t'hi ckness exceeds the hiding
powder of the coatlnghgakggh?tlogbgﬁvqyet{uiwdogscggél%gp ¥eWaen ot he,y

coating material is applle R C ng accoun Pothe decrease in

coating fil ’J}?OSI e of Sﬁdm@¥h¥4ﬁardt'ﬂlﬁq{gt h@{éméfed??téjcg%e%e”éhé)r

| um nous co e present invention may be contained In a base
material bef eielfare, Tahe; naterdsd i @f 14 rt9Ege§ph§ae%np@&bmctanarA@hédd”gted
but it is added at the productlon of shaped products of polyners, resins
(for exanpl esophasidrcs etc.), etc., glasses, netals (for exanple, alum num
etc.), fibers (for exanple, woven fabrics, knitted fabrics, etc.), |eather
(synthetic leather, etc.), and the like.
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o _ _ _ ~ 18 MAR 2008
Moreover, it is also possible to incorporate, into a base material, a

desired shaped and sized article obtainable by printing or coating a
granule or thin slip of - 43 ~ 8 MAR 2D03 a plastic, a netal, a ceramc
or the like, with the colored magnetic powder particles. The base materi al
where the fluorescent or |um nous conposition of the present invention is
adhered or contained as above can be used as a genui ne/counterfeit

di scrimnation object. Nanely, by irradiating the object with a |ight
(visible light, ultraviolet light, infrared light, etc.), the

genui ne/ count er f2l tepRathee bhj edtt cap RYULidgedoby dservimgriadiordscence
or lum nescence. Moreover, the accuracy of the genuine/counterfeit can be
enhanced™b¥LB8nbf Alfg PﬁEtHFééﬁinPﬁathﬁ WELHOZESFERSt Bfe JBMEELES from
magnetism _electric %hﬁ%géaelectron beam.and X-ray. .The present invention

will be 8RPPEPRED ik EBRFI By rePBrBREE t BAEXAMPEEs. "AYWEFer 2 t he
t o At houl d t. b t d i limted to th
ol esPAERARbRe SL B GREAT | AR O 8 fraGhet 102 A5 aP ke J60dt ed wi t h
[til 1.l t teri t t ti
mater i o ShgPErsrdy TG (PobubEt po SRR AHGELA YA LAPSLARTRC DA ORI Ng

et hanol gglyt,hapiBrepared beforehand by dissolving 3.5 g of silicon
et hoxide 1n”"158.6 g of ethanol was di spersed 20 g of a carbonyl iron powder

(average particl ensitae abdrélupio MagRBLIGEt itHe ated1KD8y BBRABRFU/IG) - 44

~ BEJ MAR 2003
preferably subjected to heat treatment, if necessary. When
the film material tends +to thermally decompose, it 1is
preferred to form the fluorescent or luminous layer as the
outermost layer.
(6) When the layer containing the fluorescent or
luminous substance dispersed in the coating film which
participates in the interference of light is formed, one
method comprises steps of mixing +the fluorescent or
luminous substance with a raw composition by dissolution or
dispersion and forming a film using the resulting mixture.

In order to incorporate the fluorescent or luminous

substance to the high refractive index layer or low
refractive index layer for interference, fine particles of
the fluorescent or luminous substance (fluorescent or
luminous particles having a particle size smaller than that
of the base material) is mixed in a solvent containing raw
materials at film formation and then film formation is

carried out to incorporate the particles to one or more

layers. In this case, it 1is preferred to incorporate the
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1 8 MAR 2003
manuf actured by BASF. Thereafter, a m xed solution of 8.0 g of amoni a

water ( 29~ ) and 8 . 0 g of deionized water was added to the di spersion
under stirring. After the addition, the resulting m xture was reacted at
ordinary tenperature for 5 hours. After the reaction, washi ng under
dilution with a sufficient amount of ethanol, filtration and drying in a
vacuumdrier at 110C for 3 hours were conducted. After the drying, the
product was subjected to heat treatnment using a rotary tubular oven at 800C
far 30 mnutes in a nitrogen atnosphere and then cooled to obtain a silica
coated i rpArpbalies AP Setend laypss Fndariica BeAYiI ARYSUS aasSepm@mabke fl ask,
into an et hanol _sol ution prepared beforehand by_dissolving 4.6 g of
titaniun1P§8§FBb§xidéWFFQBHW%F%'oﬂteﬂﬁénBPsﬁéélii§ﬁér§€6m20ﬂ630ﬁlﬂﬁe
powder Al. Theregftg&, a sol ution prepared beforehand bg nixing 8.0 g of
pure wat ePERFEN 4%, & LYOGFSEERINGIT R YDA t b5t AESAFBFEr $Pon
under stir ingaover 1th85r After hhge%gdition Ehgéresulting m xt ure was

i e

reacted af S ﬁgrﬁafeﬁpe?gtﬁréoPgr §tPsCCRPE RE‘reaction, washi ng

under dilution w ficl,ent et LLtrafl n ryi ng
in a vacuumdri erkgféaig%’fgerﬁ; ﬁggrggﬂ\g/\grgéecon uctdedffbkftgéh?%ﬁdgygng, t he
product wag LWt heh+8UREREt edhi 0 MBS rdSEH BN USIRG fOUDOt @l sishidear oven
at 650C for 30 minutes in"a nitrogen atnosphere and - 45 1 8 MAR 2003
then cool gdsherebkai ih atsel i cdatid@niraleoaterti r parRoWdQatds The vwesul ting
powder Az had satisfactory dispersibility and was conposed of independent
parti cl es.intle fieirieariea fdfl m bighte pomgeisAs hadeps hicknessrafingd ram The
powder Az had a spectral reflection curve having a peak wavel engt h of 463
nm and hadwd trigfalyestedncéidm-chetpdakpwader engsb pécB¥Rg it waso vihdat

bl ue-green. Furthernore, the powder AZ had a magnetization of 176 enu/g at
10 kCe. THneRtmepdr, Sind calwpeXsiRg | hhe apuéthipyered utfidm-srasgad
bef or ehand by, di ssolving_3.5 of silicon ethoxide_in 158.6 g of ethanol
was di spePSEEep I of Fgéuﬁéﬁgepﬁﬁf1”ﬂﬁﬁ%&ﬁ¥%r?ra1HW%€8u§m§H9§ﬁ?Qﬁe8.0 g
of annnni@lmatgﬁ_ggg~ and 8.%@%.of dei oni zed water was added to the
dispersionch SE end¥m¢¥ﬁ Hﬁﬂg'addition, the resulting m xture was

reacted at or dinagy Lempgeat YeelAbed RS, ALLers e Leagtion, yashi ng

under dilution with a i crent anount of et hanol; ation a yi ng

In a vacuwpdliigindl 1HAC H0Le3nbOUr S1AGEL GNduGhed- pAELEE tHE, dradng, the

product was subjected to heat treatnent” using a rotary tubular” oven at 800C
for 30 m nasfgpid), addidPgen aldmsbhers Fidnt ol @d 40 DA ds Bng

silica-titania-silica coated iron powder A3. - 46
the temperature or the heat-treating period of time, and
the powder is formed by impregnating the voids with the
fluorescent or luminous substance dispersed or dissolved in
a solvent.

As an example, the method of forming an alternative
multilayered film of a metal oxide having high refractive
index and a metal oxide having a low refractive index which
contains a fluorescent or luminous substance is
specifically explained. First, a titanium oxide film or a

zirconium oxide film is formed as a high refractive index

film on the surface of base particles by dispersing the
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1 8 MAR 2003 Fourth layer, Titania coating: In a separable flask, into a
et hanol sol ution prepared beforehand by dissolving 4.6 g of titanium
i sopropoxide in 198.3 g of ethanol was dispersed the powder A3. Thereafter,
a solution prepared beforehand by mxing 6.0 g of pure water with 47.9 g of
et hanol was added dropw se to the dispersion under stirring over 1 hour.
After the addition, the resulting mxture was reacted at ordinary
tenperature for 4 hours. After the reaction, washing under dilution with a
sufficient anount of ethanol, filtration and drying in a vacuumdrier at
110C f or baseoussrtierecondtot ed. aAfdadtol heo Dityicg, whheepramductikoveisdd ur t her
subjected to heat treatnent using a rotary tubular oven at 650C for 30
m nut es iaf &itiamicgen ztnwspher eomanche herke ool et $solobtdi rerad adding
silica-titania-silica-titania coated iron powder A4. The resulting powder
AQ had sa&nafwErihafisfirerasimited @tk W@ oripsit, ofn | akepembdemnd
particles. The titania filmof the fourth | ayer of the powder A4 had a
t hi cknesS3REEHhMNIRE Fhideri s had hydgpdcizeal thef abeve ol ide havi ng a

peak wavel engt h. of 435 nm and had a refl ectance at the peak wavel ength of
o 1 SRR VAT 0 Y POBIr LT PR R CANe HomdBi e e a5 ed,
magneti zation, of 132 . enu/ t, 10, kOe. .- 47 18 R 2003 _Treatment for
maki ng th%ncgo ik ﬁygﬁgﬁﬁ%bd?cf?olﬁ?ggaﬁre ténr?ot'solrﬁéte? o%rﬁ%gﬂarmea&’ bef or ehand

paK i nhot ey ! <
2 o of TStk iy Mngiof COREIROULEE afl 1f: Nrdoin ChPRIRg dBSaCLOPErSe
vat er (29%myang. 3. P 9i8f adeionized et efo Wase added g e di spesisi g9 under

stirring. After the addition, the resulting m xture was reacted at ordi nary
t enper at usErapr dkybeurin Alberifdet I eagtidsphereashi g weheirddilidg oghyi th a
sufficient anount of ethanol, filtration and drying in a vacuumdrier at
110C for Sthosplserer e Thpducizd. tAéaemehnbe idr yWaxyiddieopt odctlwmstoeool ed
to obtain a hydrophobicity-enhanced silica-titaniasilica-titania coated

i ron powdkiORR: HRrdpy attiton oforfé uapasttiemte pi gfrentheonposderonisni *hng and
di spersing fluorescent material: Into an ethanol solution prepared

bef or ehantin®y9IaN 53 oPPFAGT2. BTy bI0 ahcadlPI'f c (phePmérhq TPRERNBAKE1FéEhNOVI t

manuf act ur ed gy Kul zer C9.) in 80 g of ethanpl was dispersed 30 g of the
resul ti ng°po %‘."?%erléaf‘%tg}‘?r 1gh3noft njemb’é‘???i:?eg‘)&der) £6r 71
copper-contai.ping cadm.um zi n¢_sul.fide (a fluorescent. ubstance)g.L .20 g of
titani um %‘%‘(?‘dgé( g:%ygr 51&%15651 cilfly-aelhrha%f:leaa pFSﬁ&&f‘gt ptte]afnédcwnpﬁs i’tlllogon:
col or- sprgaden) .; Andk 208,06 0udr Gy RroPYl, cehLylosg yers,added f her eto
and the mxture was subjected to dispersing treatnent in Zirconi a ball
mll for 8oheuhg ¥91APEBIPBo8itiAR which is susceptible to oxidation.
Then, a film of silicon oxide or aluminum oxide is formed
as a low refractive index film on the surface of the powder
coated with +the above high refractive index film, by
dispersing the powder, on which the above high refractive
index film has been formed, into an alcohol solution in
which a metal alkoxide exhibiting a low refractive index
when converted to oxide and a fluorescent or luminous
substance are dissolved, and adding dropwise a mixed

solution of water, an alcohol and a catalyst under stirring

to hydrolyze the above alkoxide. The high refractive index
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~') 8 MAR 2003 coating material dispersion AL1 of a fluorescent pi dréeMAR 2003
conposition. Application and spectral characteristics: The above coating
mat eri al dispersion AL1 of the fluorescent pignent conposition was applied
to an art paper with a blade coater. The applied anount (after drying) of
the fluorescent pignent conposition was 59 g/ ne. The spectral reflectance
curve of the applied paper 1 obtained after drying is shown in Fig. 1.
Furthernore, the color of the applied paper 1 had a peak wavel ength of 433
nm and a bright cyan color having a refl ectance of 65~. Mreover, the

appl i ed papam r ekl ecdwd ra fidaghti v@f anaeRd B0 NBRKN Bde felrineavi ohetad egi on
with a reflectance of 67~, and also reflected a |ight of around 870 nmin
t he i nfrarefhgmgi osolwéht atoefdiecttang e baff £b6~.1isThatdjed heanécage tfiim and
discrimnation of both the Iights permts the genuine/counterfeit

di scri m natdmmatwiah f e@n t ypes, ¢aeriedmgrmti smpyanddetsipbeihgghtand
ultraviolet light, and infrared light. In addition, when the applied paper
1 was irrRNegRi vt Nar Wavw eteetal amrr iexamp e ed i aguiwn pwkfate,

fluorescence (Fig. 2). Furthernore,_ the applied paper 1 had a nmagneti zation

of 3175 en‘w?@lalﬂml@k@relde o9 the 11BknFPD 0ERe CotpfarE § 1aF Bxugptadax

Ertiodi et | o Sh 2 TBgns] L, T hbel e, ppal e wih o iy lavered (1
1 were Car{égd.refractive index f£ilm. Thereafter, the powder is
separated from the mixture, dried under vacuum, and then
subjected to heat treatment as described above. By this
operation, a fluorescent or luminous film-coated powder
having two layers on the surface of +the powder base
particles 1is obtained, and by repeated operations of
forming metal oxide films having a high refractive index, a
fluorescent or luminous multilayered film-coated powder
having a multilayered metal oxide film is obtained.

Further more, a special function can be imparted by
controlling the thickness of each layer of the alternative
coating films differing in refractive index formed on the
surface of the base powder particles. For example, on the
surface of the base particles, alternative coating films
differing in refractive index, which each is made of a
substance having a refractive index n and has a thickness d
corresponding to m (integer) times the value which is one-
fourth a wavelength of visible light so as to satisfy the
following equation (3), are formed in an appropriate

thickness and number. As a result, the light having a
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out. However, fine particles of copper-containing cadm um zinc sulf1§éwv%?%3
not m xed to the dispersion at the preparation of the fluorescent pignent
conposition. The applied paper had a reflection peak at 433 nmin the
visible light region, at which the reflectance was 65~. The em ssion of

fl uorescence was not observed even when the applied paper 2 was irradiated
with an ultraviolet lanp in a dark place. Exanple 2 Enbodi nent in which a
magnetic material was coated with a nultilayered film a fluorescent
material was m xed and di spersed, and the materials were powdered by spray
dryi ng: Fispgclfyer,wsréleagtbat ing:(thet o lanyhet hanol 1 szoing | ohrpsephat ed

bef orehand by dissolving 4.4 g of silicon ethoxide in 158.6 g of ethanol
was di sperseepfeyente areblidonydni ron petierté¢dver agespabeilcl e size, 1.8
Eun; magneti zation at 10 kOe, 203 enu/g) manufactured by BASF. Thereafter,
a mixed solution of 8.0 Rfl Gt ®hitbnia water ( 29~ ) and38 . 0 g of deionized
wat er was added to_the dispersion under stirring. After the addition, the
resul ting mxture WasSr GEWR  Irdi HELy 1EERpefat uteliosd. £ sfiAR 2003

for 5 hours. After tﬂe reacti on, masQ{n ndq{.dilut'on with a suffi.cient
amount of BERARGI SUFRT Ay SPRSKASSE A A TAFE VAL ULNISH 1 oF 8P TR0ESFEr 3
h - 3 i pg, .t d bj : heat
rentmont BERRGShTE3 LI Eh EREREEY DY, ot bErRep Mg R EObE kel boe oo

at mospher elﬁgﬂtt hen reeaked dro e Ak A& | 4 £a, £0at EQH:EQE%B?WQEB BhisSecond

| ayer, Titanra coating: In a separable flask, 1nto an ethanol solution

prepared bef opehand-dwrdli SGokyi N9 AiBngnakihigt ani 41F FSPRROPR%IFIRIAVES. 3 g
of ethanol was dispersed 20 g of the powder Bl. Thereafter, a solution

prepared behaeghanthby pracedube3ig obnpuceedabréewoirhrépeltgdobnet banol
was added dropwi se to the dispersion under stirring over 1 hour. After the
addi ti on, tbeerestuinéng mixt urthamdyr eadbedh at fdiwsnarwhiempertetug e for 4
hours. After the reaction, washing with a sufficient amount of ethanol,
filtrati onchagagtpra§tie aefdectrcdr Par apsorpstonowayeiemas merigtiodduct ed.
After the drying, the product was further subjected to heat treatnent using
a rotary t&b6l artdtleke attigdC FBE18D - ni ntfedlis &PAVEr oRferred iR phéf€ and

th | ed t bt ai ilica-titani t [ wd B2. Th I ti
powder BZ RAHSEat i1 Ackel §F HibpeFEPOFRELy Pand s SoibosEAZBRE Aepandent

particles. yIhe bt a ff | Mol tRS) POYHSS BraBRd 2 thigkagss ok 6% 4¥0 - 51
particles themselves have a high refractive index, a film
having a low refractive index is preferably formed as the
first layer. In the reverse case, a film having a high
refractive index is preferably formed as the first layer.

Film thickness is controlled based on a measurement
in which the change of optical film thickness, which is the
product of the refractive index of the film and the film
thickness, 1s determined as a reflection waveform with a
spectrophotometer or the like. The thickness of each layer
is designed so that the reflection waveform conforms to the
finally required waveform. For example, when the unit

coating films constituting a multilayered film have
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1 8 MAR 2003 The powder Bz had a spectral reflection curve havind‘&h%@%%m3
wavel ength of 573 nmand had a refl ectance at the peak wavel ength of 35~.
It showed a vivid green color. Furthernore, the powder BZ had a

magneti zati on of 168 enmu/g at 10 kOe. Third layer, Silica coating: Into an
et hanol sol ution prepared beforehand by dissolving 3.9 g of silicon
ethoxide in 158.6 g of ethanol was dispersed 20 g of the powder B-~.
Thereafter, a m xed solution of 8.0 g of amonia water (29~) and 8.0 g of
dei oni zed water was added to the dispersion under stirring. After the

addi tion, tdEleesibdi ngaveXittie yesks cagt eddat fordhparyos epPeraf urenkor 5
hours. After the reaction, washing under dilution with a sufficient anpunt
of et hanolpowdét raécomeanghdriygi.ng Im @onacast) dwhen athel 1GG £ oco3thaygrs
wer e conducted. After the drying, the product was subjected to heat

treat nent Tislmg areotregylidied o oveat athg80de flectI®mivareSorm meaksr ogen
at nosphere and then cooled to obtain a silica-titania-silica coated iron
powder B, .tHEereeh | ager, Tiittani £¥¥EiIng: thea s&FMeabl 93 EsKON | nt 02an

et hanol sol ution prepared. beforehand by dissolving 4.6 g of titanium

i sopr opoxi BRNPRNFOBaBLGRbEY e ERAREP MRS A reredl- 202y Wfue, sgreen; 8T\VAR
2003 the po r B,. Thereafter, a solution prepared beforehand m Xi ng
6.0 of PIFLINAC PSR 4756 §oorSRIREPER WAChRHGed T Ubred 197 et

di sper si on Enggg stirring over 1 hour. After the addition, the resulting
m xture wa8 ?eacFéd at ordinary tenperature for 4 hours. After the

reaction, washing yogesed! | uhi o, Wathya:1SHdddd LNt o agRN G 0f 5 f hagol,

filtration and drying 1n a vacuumdrier at 110C for 3 hours were congucted.

After the ﬂlwénghiwetakgﬂgcscwﬁnﬁuathehesgajre%ﬁd_ 59zBeahdt s@abEERE USi ng
a rotary tubular oven at 650C for 30 mnutes in a nitrogen atnosphere and

t hen cool edhtopohtiarp 8hsi phaaet Ehafitasckugaihigt ani Anteatradeksr tetpewder B4.
The resulting powder B4 had satisfactory dispersibility and was conposed of
i ndependentipar tmateasialheahdt ariea ok gfatthic Youmbhelrawdr, ofhé heeadwder
Bg had a thickness of 69 nm The powder BQ had a spectral reflection curve
havi ng a pehkftavatentpitablectamtied wavedengthecdeperdence heofhedle

wavel engt h of 46~. It showed vivid yellowgreen color. Furthernore, the
powder B4 R&dTaciayfet iiP&Fon FtA26 efifly #*XaPI@e. when the core

particles have a plane parallel plate shape, the Fresnel's
interference caused by parallel films formed on a plane
surface of the particle is designed under +the conditions
that n in the above equation (3) has been replaced with N
defined by the following equation (4). In particular, when
a metal film is contained, extinction coefficient x 1is
included in the refractive index N of the metal defined by
equation (4) even though the particle shape is a plane
parallel plate shape. In transparent oxides (dielectrics),
K is exceedingly small and negligible.

N = n + ik (i1 represents a complex number) (4)

When the extinction coefficient x is large, an

enhanced phase shift occurs at the interface between the
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Treatment for making the powder hydrophobic: Into an ethanol solut?@nMAR?mB
prepared beforehand by dissolving 0.5 g of silicon ethoxide in 158.6 g of
et hanol was di spersed 20 g of the powder B4. Thereafter, a mxed - 53 1
8 MAR 2003 solution of 3.0 g of amonia water (29~) and 3.0 g of deionized
wat er was added to the dispersion under stirring. After the addition, the
resulting mxture was reacted at ordinary tenperature for 1 hour. After the
reaction, washing under dilution with a sufficient anmount of ethanol,
filtration and drying in a vacuumdrier at 110C for 3 hours were conduct ed.
After thefiyi meptettialpr addcttivas coael efdatoiobtaintéerial, and this
silica-titania-silica-titania coated iron powler BS which was made

hydr ophobpltas€r epartat iigrf loferfdasor ese e pptpingme nintoonfosendeonthickhagsand

di spersing fluorescent material: Into a cyclohexane sol ution prepared

bef or ehan@f byl Hi 53v¢0$ ngf gbhe @ﬁléléﬁyﬁéﬁ@ pelyrer and 5 g of an acrylic
pol ymer (Trademark: Technovit, manufactured by liulzer Co. in 80 of
cycIohexa%%cﬁﬁéedpépéﬂgédaéevﬁ'oﬁﬂFhém?E%uFFHH&aﬁé@@eﬁ”@Sge?ﬁﬁFééFFgr

f part f_Rh d B (a.fl bst fotit
oxi G (2 F§EROpHbH & r?%%ﬁ”iﬁﬁg 5 prBauit: S2hry S aerr e 5° '“m

hydroxyprgggl ceIlHIQ§e E%egd%Qﬂﬁﬂf{%t e%q ll txtle Og%%P%ng%cted to

di spersin reat ment 1n a Irconi a ours

coating ”g%gék di speisi angBel gE aa@&#9re§ﬁfﬁt QAQQEﬂh4ﬁP”H%§' Q8- - 54

"1 8 MAR |ng powder and Spectral characteristics:” The above coating

material gLgpeEakAl §h%oQEhtEethBQE%§C§@hqu9EBBt560%80§btk%@uW%51n
spray-dried at 90C in a nitrogen gas atnosphere to obtain a sphere powder,

fl uoresceah pbpoeRalCorpisitaOioBPlof Thel Sphaita qxawsy , Wwhiler ese®iingpi gnent
conposition BP1l had a reflection peak at 586 nmin the visible |ight
regi on, andcbvhetr ef|l écfadneeces 63~thkt phhswedha fivr bghtalyelflidwscol or

Also, there are the phase shift caused by an oxide
layer present on a metal surface and the peak shift
attributable to the wavelength dependence of refractive
index. In order to correct these, it is necessary to use a
spectrophotometer or the like to find optimal conditions
under which reflection peaks or absorption bottoms appear
at target wavelengths in a final target number of films.

In a film formed on a curved surface, such as a
spherical powder or the like, interference occurs similarly
to that on plane plates and is basically in accordance with
Fresnel's interference principle. Consequently, a coloring
method can be designed so as to produce a monochromatic
powder. However, in curved surfaces, the light which has
struck on +the powder and has been reflected causes

complicated interference. The resulting interference

waveforms are almost the same as on plane plates when the
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In addition, when the sphere powder, fluorescent pignent conposi ti1o§1 %512003
was packed into a quartz glass holder and irradiated wth an ultraviol et
lanp in a dark place, it emtted a pale orange fluorescence. Furthernore,

t he sphere powder, fluorescent pignent conposition BPL had a magneti zation
of 63 emu/g at 10 kCe. Exanple 3 Enbodi nment in which a nmagnetic materi al
was coated with a nultilayered filmand a | um nous material was m xed and
di spersed to forma coating material: Preparation of |um nous pignent
conposition, Mxing and dispersing lumnous material: Into an ethanol

sol uti on pregmedobefolnbhand pmadilssHaweweR, 5ag dheancaerly nwnpat yokr
(Trademark: Technovit, manufactured by Kulzer Co.) in 80 g of ethanol was
di sper sed BOlyp ofneheashydr Gpisobinieytergreredithincathie ami bt sl dyervedi t ani a
iron powder AS obtained in Exanple 1. - 55 1 a MAR 2003 Thereafter, 18 ¢
of fine pafti®| &&CoMEBy, MR c SPMRILAICRFES-A1z08 (B MUAtAdeyessldst BhéB), 20 g
of titanium oxide (a hydrophobicity-enhanced product treated with silicon:
col or - spr ), And ST By h§8fi§9ﬁﬁ85yl TVl 0SB neR® addedigRefet o

d the mixt ' d_ to di treatnent | ' ia ball
T for SrbURiT SPATRCS  ebat g SRENO ol tHIRAE ALSMOTCR | U nous

pigment conpashilon. sMalkh09:BRWAGL, ang sPestraksGharagteri St C8ptimal
combination of film thickness. 1In particular, when coating
films are formed on the surface of a base powder particle,
the influences of a phase shift on the base powder particle
surface and on all films are taken into account when a
design is made beforehand through a computer simulation so
as to result in an optimal combination of film thickness.
Furthermore, the peak shift caused by a coating layer
present on the base powder particle surface and the peak
shift attributable to the wavelength dependence of the
refractive index are also taken into account. In the
actual production of a sample, designed spectral curves are
referred to and, in order to correct these in actual films,
it is necessary, by using a spectrophotometer or the like,
while changing film thickness, to find optimal conditions
under which reflection peaks or absorption bottoms appear
at target wavelengths in a final target number of films.
Also, when a powder having irreqular particle shapes 1is
colored, interference occurs due to the multilayered film.
A basic film design is hence made with reference to the

conditions for an interference multilayered film of the
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The above coating material dispersion ALZ of the | um nous pignent 18 MAR 2003
conposition was applied to an art paper with a blade coater . The applied
anount ( after drying ) of the | um nous pignent conposition was 50 g/ n2.
The spectral reflectance curve of the applied paper 3 obtained after drying
is showmn in Fig. 3. Furthernore, the color of the applied paper 3 had a
peak wavel ength of 433 nmand was vivid cyan with a refl ectance of 65-~.

Mor eover, the applied paper reflected a |light of around 365 nmin the
ultraviolet re joqhmjth a reflectance of 67~, and also reflected a |ight of
around 87CRIMITIFhePPALAERES ‘T egf BR WEAK PPRFCIRRt &9de BRCBOL THIR, the
recognition and discrimmnation of both the |ights._permt the _.

genui ne/ cotiht r?8??18?sgﬁ?mﬁnﬁ?QﬁFbﬁ??ﬁ?%u&hgyB@&?lﬂéggfegadﬁﬁwﬁsﬁ?nand
visible |ight | trAavi -1 igh d jnfrared.light.. 1n addition,
after the %pf%gh%g%gr%f-&g%’%lqu §B5A%r}me\ﬁ%; C??rg ieatleac}'evﬁ%t ha%%

ul travi ol anp; {Rr dn otfestt Wtted a.pal I ar I nesgence
when t he S%H%ie papé%hs ma%s%bsggbed ?n 5? a?iyﬁéagéé Tﬁg?%%?@éioﬁﬁg
strength ofo1he; ppldfthdanelon, Wasdetien pegdeal tofgt had | ghtoaqurge of a

spectrophotoneter with integrating sphere (V-570 manuf act ured by JASCO

Cor por at i 0f) areiflgamieyei 81 Maalevhonn thin@s .4 WS rehsgr vatk péedEP! 84nWas

bl ue-green. Furthernore, the applied paper 3 had a nagnetization of 2250

emu/ m- at B® kfdFlored in a desired tint. As described above, a
monochromatic powder can be obtained by finding optimal
conditions under which reflection peaks or absorption
bottoms appear at target wavelengths in a final target
number of films, while changing conditions for film
formation, such as solutions for film formation and the
like. Furthermore, by controlling a combination of
materials for constituting a multilayered film and the
thickness of each unit coating film, the color development
by interference in the multilayered film can be regulated.
Thereby, a powder can be colored in a desired wvivid tint
without using a dye or pigment. However, it is possible to
form a coating layer or a colored layer with use of a
coloring agent, if necessary.

Specific examples of the above coloring agent to be
used optionally are shown below, but the present invention
is not limited to the examples.

Specifically, examples of blue coloring agents

include (organic dyes) phthalocyanine dyes, oil dyes, lake

dyes, etc., (cyan dyes) phthalocyanine dyes, lake dyes,
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Conpar ative Exanple 2 Enbodi nent in which a magnetic material was t&aARd2003
with a multilayered filmand a |lum nous material was not m xed: The sane
operations as in Exanple 3 were carried out. However, fine particles of a

| um nous substance, copper-containing cadm um zinc sulfide were not m xed
to the dispersion at the preparation of the |um nous pignment conposition.
The applied paper had a reflection peak at 433 nmin the visible |ight
region, at which the reflectance was 65~. The em ssion of |um nescence was
not observed gven nhen t he .appl.i ed

d i.th
troviol et E Forere G R &eqmer‘%%erpowg%r“ Bk Behal E%%%arigﬁﬁﬁoﬁsnem
whi ch t | t | df |
| n | C a r’r%gne Il% n'%l mlg V\%E&(i%% e% d-%'t he trll ayere OIXJ. V\&er éd

a
| umi nous naterla SPEr Séi Sratér i‘ar's were po

by spray dryi.g o@&%%arc%lﬂd%‘ [91 x’né'HlQOU§uQ'hgr§’s”tc&o{@Psh&hﬂﬂna%x' g.And

di spersi ng Iunl ous mat er | to a cycl ohexane s fion preparéd

bef orehand byndi sgfd vi Pge 30 gxafnp@egt Wrenge PRbY "B 18RI S ggeﬁtan l%fe;rwdec
pol ymer (Trademark: Technovit, nmanufactured by Kul zer Co.)

cycl ohexane was g@insper 8¢ds $0 xﬂbrﬁfaichedb)édr op@@m@tﬁm@nﬂqa@ed 011 dyes,
silica-titania-silica-titania iron powder BS obtained in Exanple 2.
Thereafter, l12kg dyefs netwar,t i(¢iesneoft sHu,bedyz ichimtesityipeg verlAtad 4 i(qandnitsd nous
substance), 20 g of titanium oxide (a hydrophobicityenhanced product:

col or - spr eadetoraaed B2 Lley of abgtoasgpropyideel | dhosdundee pddied tisheratd
and the m xture was subjected to dispersing treatnent in a zirconia bal

mll for 8 héles tldksbt ai nEX2EBAEF ngCHat B¥FEaP dFRbRFLIDN &SN anekdmus

pi gnment conposition. Mking powder and spectral characteristics:
(organic dyes? phthalocyanine-type green dyes, lake dyes,

such as Malachite Green, oil dyes, etc., (organic pigments)
naphthol-type green pigments, such as Pigment Green, green
insoluble azo pigments, such as Green Gold, phthalocyanine
green pigments, etc., (inorganic pigments) cobalt green
(Co0-2n-Mg0), viridian, emerald green, chrome green, and
the like. Examples of red coloring agents include (organic
dyes) lake red dyes, oil red dyes, etc., (organic pigments)
naphthol-type red insoluble azo pigments, red insoluble azo
pigments, red naphthol pigment, red lake pigments, etc.,
(inorganic pigments) red lead, cadmium red, and the like.
Examples of magenta coloring agents include (dyes)
anthraquinone-type dyes, thioindigo, oil-type magenta dyes,
etc., (pigments) xanthene-type magenta dyes of phosphorus-
tungsten-molybdate lake pigments, 2,9-dimethylquinacridone,
naphthol insoluble azo pigments, coloring materials
comprising xanthene dyes and organic carboxylic acids, and

the like. Examples of c¢yan coloring agents include
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The above coating material dispersion BLZ of the | um nous pignent
conposition was spray-dried at 90C in a nitrogen gas atnosphere to1dbMAR r2003
sphere powder, |um nous pignent conposition BPZ. The sphere powder,

| um nous pi gnent conposition BPZ had a reflection peak at 438 nmin - 58

1 8 MAR 2003 the visible light region, and the reflectance is 64~. It
showed a bright cyan color. Wen the sphere powder, | um nous pignent
conposi tion BPz was packed into a quartz glass holder and irradiated with
an ultraviolet lanp for 1 hour and the em ssion strength was determni ned
after the ||°§rﬁa%r%%e%? Rhdhedocypmdnenedses wi Pili ey at lagesphers,
(v-570 manuf acturegO JASCO Cor porati on an about 20~ em ssion at around
520 nm vvas hser ve ?tspt‘éﬂng?t%s BhiBgPE¥ANIFEY t IRIMENES t hel alpher e

powder , ? |grrent co 05|t| on BPz had magneti zati on of 59 enu/g at
10 kOe. mﬂ% %Hlﬁﬂr% e PF{I5h Hathtpovrickde Enifoditent

in Wmchaf t contalnedlnthetltanla coatin of t he
second | ayeré uﬁt?ér?f?aygf%ﬁgn%i Tk ngZ Hcfﬁrblaloocﬁifléf EHREN JP%

di spersed 1. g ofc@mﬁ@gp@@y X&E‘Q/né’? s, (avse;_qca}ge lin ][zlﬁlélnlatBe,dun

magneti zation at 10 enu a(ctur ed B
t enper at ur Q. t hehd itHd A iwgs, mai ntai ned at 55C by heatl ng the vessel wth
oil bath. Thereto were added 6 g of silicon ethoxide, 8.0 g of ammoni a

water (29~) and 8. Guytblerwates, The thxinge dgsSnteaehgd Ler %ggqylrs under

stirring. After the reaction, washing under dilution with - 59
necessary. The toning agent fundamentally regulates the
color, and is used for matching color to a desired color
using at least two coloring agents. Specific examples of
the toning agent to be used are shown below. However, the
present invention is not limited to the examples, and it is
possible to tone the color by adding other pigments and
dyes, if necessary.

Specifically, examples of blue toning agents
include (organic dyes, pigments) lake dyes, such as alkali
blue lake, peacock blue lake, etc., lake pigments,
phthlocyanine-type pigments, such as metal-free
phthlocyanine, copper phthlocyanine, etc., and the 1like,
(inorganic pigments) oxide-sulfide composite pigments, such
as ultramarine, etc., copper-type ultramarine-Prussian blue
pigments, such as iron blue, Milori blue, etc., cobalt
oxide-type composite oxides blue pigments, such as cobalt
blue, cerulean blue, etc., and the 1like. Examples of

yellow toning agents include (organic dyes) fast dyes, such

as fast yellow, etc., and the like, (organic pigments) azo
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1 8 MAR 2003 a sufficient amount of ethanol, filtration and dryi ng1ignMAR 2003
vacuumdrier at 110C for 3 hours were conducted. After the drying, the
product was subjected to heat treatnment using a rotary tubular oven at 650C
for 30 mnutes to obtain a silica coated iron powder CG. The thickness of
the resulting silica coated filmwas 98 nm and the di spersion state was
very satisfactory. Second |ayer, Titania coating: After the heating, 10 g
of the resulting powder C1L and 8 g of fine particles of copper-containing
cadm um zi | fi.de i,ch_i.s o] nt suhst.ance (average particle
size 0.01 gﬁfﬁggﬁg’ad%?#gdﬁépéggg%yi%§§§§UO|ﬁ§§§€%§%a%8¥$°YheE@%E%%ﬁ:mas
heated wi th i | i nt,ahR the t er at ye ae | i gul 55C.
Thereto vvasyegdrlgg)d 4?;5;&3115011?@{[{5?'[ a%iggr%?té’t'hox%%,' forﬁgagéahggst ip(rlﬁr%grgs,& m xed
sol uti on ofcn3QuiEtedf ekhanehqandz8n8,9 Lhrvaher ¥es. addad SHOPwisa ddier et o
over 60 nminutes, and the resulting mxture was reacted for 2 hours.” The
product wasHritee weettimidn)gd sand isldy earsh t4 healmitueaiyEtdd 0 &t ain a
silica-titania coated powder CZ. The resulting powder Cz had satisfactory
di sper si bi lddmpaanic enasx ictqroged of gnemlependeah par tiicles.yellew, targa, film
of the powder Cz had a thickness of 77 nm The powder CZ had a spectral
refl ectionand vehhaviike a pé&xdenmhas endt hgoéed5Gaminandabadta refd bodance
at the peak wavel ength of 35~. It showed vivid cyan color. _ 60 _ 1 8 MAR
2003 Furt helafganiq hdypehwddrake, B¥6sa raet Ratiarnafius79eseng bakd o kQe.
Third Iayer,_%ilica cog&{ng: Into 100 m of ethanol was dispersed 10 g of
the powder &9 TAECGBsSA S masChEar e PR t hR&n bike bal RTEENARI RISTEREHR)
tenperature of the liquid at 55C. Theret.o were added 6 f silicon
et hoxi de, é”gtrocfsoarrﬁb%i“gn‘\?\ét erY39-35 RIS of SRl er F‘%’PE%hr‘?ilxt%r’F"eeI\’/\as
reacted for hour der_.stirrl.jng. the reactjion, washing under
T surtin e el ot Whnol e £ 1

dilution with @ sufficie moun fil réaeflllon i dryi fgcin a

vacuum dri eﬁhtﬁ%lé‘é}%fﬁ—@ﬂ@”%?gﬂ@ﬁ@sco eds fhtl:%rlotc%ga&qg%éi gcgreeéxbe

product was subjected to Heat tréatmenf using a rétary t n at 6S0C

for 30 m nuieBydrsy ai @g;]@péfl i pathibaghaifkl i careoat epowdgie C1idbe film
t hi ckness of the third silica |layer of the resulting powder C, was 99 nm

and the di spiictgenid atel gwentey y Satomiantoyye Foxidds | ayed, Aydpatéed

coating: After the heating, 10 g of the resulting powder C, was again

di spersed iokude9p asuchf ast dnwime Tmeeemsselinvagrieeat,edchydriwam oxidbath to

mai ntain the tenperature of the liquid at 55C. Thereto was added 5.3 g of

titani um ethpsFaeed f ehremed (B§rsdipp) ng eta -ni xasbrss!-utyimen etid®s nl seth

et hanol of 8.0 1% of _water was added dropw se thereto
as emerald green, etc., cobalt-type oxides, such as cobalt
green, etc., and the like. Examples of red toning agents
include (organic dyes) lake dyes, such as eosin lake,
rhodamine lake, etc., quinacridone-type dye-pigments, such
as Cinguasia Red, etc., (organic pigments) azo pigments,
such as Permanent Red, Para Red, etc., fast pigments, such
as Brilliant Fast Red, Fast Scarlet, etc., (inorganic
pigments) sulfide pigments, such as cadmium red, mercury
red, etc., and the like. Examples of orange toning agents

include (organic pigments) azo pigments, such as Permanent

Orange, benzine orange, Hansa Yellow, etc., and the 1like,
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- 61 18 MAR 2003 over 60 minutes, and the nixture was reacted {8 MAR 2003
hours. The powder was then vacuumdried and heated to obtain a
silica-titania-silica-titania coated powder C4. The resulting powder C4 had
satisfactory dispersibility and was conposed of independent particles. The
titania filmof the fourth [ayer of the powder C4 had a thickness of 75 nm
The powder C, had a reflection peak at 553 nmand a refl ectance of 47~. It
showed vivid green color. The powder C4 had a magneti zation of 146 enu/g at
10 kQOe. Preparation of a color ink conposition and spectral

char act er i shorganihe pigseinttisng povaiss Cdhmase nbxedgien ,aswipuns dka85 parts
with 35 parts of a polyester resin varnish. The resulting conposition was
appl i ed tehaowptee phPer @PMhcaibPadecwpateingThbrappri adigaped hAedda
reflection peak at 553 nmin the visible light region with a reflectance of
53~. VMensﬁgéaﬁﬁpe?cwﬁeﬁﬁrw%%ﬁ%ﬂ%&PQMrthaadfI%@#eé@éﬁﬁ-IaﬂﬁﬁaﬁﬂﬂqamNOf

fl uorescence %%s em.tted.

purp toning agents include (organic dyes) lake dyes, such
as Methyl Violet Lake, etc., and the 1like, (organic
pigments) azo pigments, such as Fast Violet, etc., and the

like, (inorganic pigments) pigments of phosphates, such as
cobalt phosphate, manganese phosphate, etc., composite
oxides, such as cobalt-arsenic, and the like.

Furthermore, a toning agent for enhancing
brightness may be a white pigment (color-spreader), and
examples thereof include oxides, such as titanium oxide,
zinc oxide, tin oxide, silicon oxide, antimony oxide, lead
oxide, etc., or composite oxides thereof, carbonates, such
as calcium carbonate, magnesium carbonate, barium carbonate,
etc., or sulfates, such as barium sulfate, calcium sulfate,
sulfides, such as =zinc sulfide, or composite oxide and
composite hydroxides obtainable by sintering the above
oxides, carbonates and sulfates.

With regard to the preparation of the fluorescent
or luminous composition of the present invention thus
obtainable, the following will explain each of (1) a color
ink or coating material-like composition (fluid) and (2) a
color toner or color dry ink-like composition (powder).

(1) As a medium (vehicle) for the color ink or coating

material-like composition (fluid), a hitherto known varnish
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- 62 1 8 MAR 2003 Conparative Exanple 3 Multilayered fil m coat ec? BpgA le003
using a magnetic material: Enbodinment in which a fluorescent naterial was
not contai ned: The sanme operations as in Exanple 5 were carried out.
However, fine particles of fluorescent coppercontaining cadm um zinc

sul fide were not dispersed and m xed into the reaction m xture at the
titania coating of the second |ayer. The applied paper had a reflection
peak at 553 nmin the visible light region, at which the refl ectance was
53~. The em ssion of fluorescence was not observed even when the paper was
i rradi at ests®ict h £ | e kxcenpriahpnd ExanpbeesiResicalognt @rdingg ndgry @owder y
fl uorescent pignent conposition: Enbodi nent for toner, etc.: A 100 g

porti on ofMa@\E loF cretimg Rate%ita- 3F1 VERq abf a tEBatRIFEIF N
powder C4 was surfacetreated with a silane Jggugl lln% agent, and then, 40 g
of rutil e MVEEHiYani ufiPdxi TR Sur Race- ¥4t BaLBMEductd wPPhYRFF arfeF

COUpl |19 295N AUFLANE PRI 1 128,02 S an IO g, of sty epe, ponarer
70C beforehand yap 2d9gd:lq 480! HELAN QRIAIAISY PYo A0 ¥VIAY 5% ne
powder, the method of applying the ink, and the use thereof.

Examples of the above ligquid polymer include dienes,
such as polypentadiene, polybutadiene, and the 1like,
polyethylene glycols, polyamides, polypropylenes, waxes,
copolymers and modified substances thereof, and the like.

Examples of the polymer to be dissolved in an
organic solvent include olefin polymers, acrylic resins,
such as oligoester acrylates etc., polyesters, polyamides,
polyisocyanates, amino resins, xylene resins, ketone resins,
diene resins, rosin-modified phenolic resins, diene rubbers,
chloroprene resins, waxes, modified substances and
copolymers thereof, and the like.

Examples of the monomer to be dissolved in an
organic solvent include styrene, ethylene, butadiene,
propylene, and the like.

Examples of the solvent include alcoholic solvents,
such as ethanol, isopropanol, n-propanol, and the 1like,
ketone solvents, such as acetone, and the like,
hydrocarbons, such as benzene, toluene, xylene, kerosine,
benzine, and the like, and esters, ethers, or modified

substances and copolymers thereof, and the like.
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1$ MAR 2003 25 g of sodium n-dodecyl sulfate in distilled water, and the
resulting mxture was enulsified with a high speed stirrer. Then, 10 g of

10~ amoni um persul fate aqueous sol uti on was added thereto and the m xture 18
was reacted for 4 hour( under slow stirring. After the conpletion of the
reaction, the m xture S dil%t d wth 2 liters of distilled water,

decant ati on and washi wer e retg’eazt%a ith adding distilled water for

removing salts, and theﬁrfid&}ered. elvgre%aul ki ng cake was dried at 30C for

8 hours in a vacuumg;g;yie: t o ‘obfRRnig.dry powdéPlpr The powder D was

conposed of spherical p %cﬂl?% havi n Parti ol e si ze“&‘ff,ala%lit 10 ~. m

showed bright greenbgol or, and h&8cegf! ection pédkkat 555 nm With dry

refl ectance of 53~. The 1.P had a ?rﬁghmﬁjgati on o O%sqrgi/ at 10“110e.and

When t he powder D mgtggcked ina Qhaga.hol der %Hfdddn{ di at ed Wit h( e,
ultraviolet lanp in a dafkepkgc

e,
Mul til ayered fil mlbsmaésegd owder {Hs mg-3, netic rrﬁtlag'i_al . Enbod? Nt

ma A

which a fluorescent materiYal was i npregntaﬁ d3ch;:Jdr st Iay%??e& lica coatltr‘?(jined
Sirssgky}'l ng 3.0 @%of gj)icon

ed 20 ¢ bfows

Into an et hanol séEatzjlgp ﬁr epar eﬂob@fg{fhand by
et hoxide in 158.6 g of et a‘“mrta 64 GapR 2003 was dispefs
carbonyl iron poWPatefaver age particlg;size, 1.8 neti zastli’bnaaeh 10
kOe, 203 enu/g) panufactiPedepy BASF. Jfﬁ

stirring. After e addi tniton,ofhe resul ti nBenmixture was V’Bétila at ordi

tenperature forpé9M§23€nd t hen l\mm@,@ Wi th eagas’lﬁﬁdrﬁ,ggnt _arm%?ﬁrftd £i]

et hanol . After cuum dr yrifp g roduct vvacsmf,ﬁgt,her subj égted to heat ™

treatment using acedsdey tubul ar 84p00C for° 30 o nuf es in% @iotqagg)e,n
$4

at nosphere to obtain a si??@:ﬂn@pﬁ;aetd po raElemul Use
’ S'
In the *on, 00 po °f 4
(a Powy Ylery ,
) the Ty £l t2ation
reg Oreg or
S neo € Useq

ly , abo
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l‘lke, € prOp acrYIlc mers
(b) Ylene, or Sterg st o
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h Ve er
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Second | ayer, Titania coating: Into an ethanol solution prepared bef1dlrMﬁ5r?QU3
by dissolving 3.0 g of titaniumethoxide in 198.3 g of ethanol was

di spersed 20 g of the powder El1. Thereafter, a m xed solution of 3.0 g of
dei oni zed water and 23.7 g of ethanol was added dropw se thereto under
stirring over 1 hour. After the addition, the resulting m xture was reacted
at ordinary tenperature for 5 hours, and then washed with a sufficient
anount of ethanol. After vacuumdrying, the product was further subjected
to heat treatnent using a rotary tubular oven at 500C for 30 minutes in a
ni trogen &bmospherfe t ol bbt ai ncalsird i cienktitani acoestied cadi@milali+idkepowder
Ez . - 65 1 g MAR 2003 Third layer, Silica coating: Into an ethanol

sol uti on gerapasddleaf didhasld Bpddi(@9olaviasd-oF. Gogeat oFi Idad@r etyoxinde in
158.6 g of ethanol was dispersed 20 g of the powder E2. Thereafter, a m xed
sol uti on &fk& GOFPOSI&HrENni (RANEEST) <(29~) and 8.0 g of deioni zed water was

added thereto under stirring. After, the addition, the.resulting m xture was
reacted at ordi na&)l?et e#r{)‘éjr%t driPS or- 1§ H(Slﬁtss,aarﬁ?lt%nl%gsheﬂ g

suffici ent. _anmount, of__e ol,.After,vacu drying, the product was further
subj ect edni‘-% relaatl "t rea #qu %ﬁs@ng gh%gﬁa?ﬁ?ytﬁ tl}ltgrlnoﬁ?n Pa c fo1°30

ubj ect ed "¥5 ez ary dbivar “ovetf At "Stue 1Ot
' on poudd B3 PR Ry ar o 1 AR a1 nED o BtKonaP R6r utt on

prepared heforahanddomlissd Mg ok 0607 at iR um ebhaxigde b8i198.3 g of

et hanol was di spersed 20 g of the powder E,. Thereafter, a m xed sol ution
of 3.0 g afhidsiemipdayaher 808 ZhdréhHinet RARebswas addeds i 0pive Sy

thereto under stirring over 1 hour. After the addition, the resulting
m xt ure wesggrgacfed abdardnparwiscemarnat ud ediepebshatr $orandh 4 fers ivas hed
with a sufficient amount of ethanol. After vacuumdrying, the product was
further suEmciekes o drehttite ebtent using a rotary tubular oven at 500C for
30 mnutes in a nitrggfn at nosphere to obtain a
silica-titania-sil9tdhs ddier dvdaided it s RRIEeELYRE 56 9 8 MAR 2003'
Fifth layer, Silica coating: ) L.
(a) when the” powder is prepared by the pulverizing
method, components, such as an above-described coloring
agent or toning agent, a solidification-accelerator for a
slowly drying resin, a fluidizing agent for reducing
viscosity at kneading, a dispersant for dispersing
particles, a charge regulator for fixing to paper, etc., a
wax, and the like may be contained.
(b) in the polymerization method, components, such as
an above-described coloring agent or toning agent, a
polymerization initiator, a polymerization accelerator, a
thickening agent for increasing viscosity, a dispersant for
dispersing particles, a charge regulator for fixing to
paper, etc., a wax, and the like may be contained.

The multilayered film-coated powder in the

fluorescent or luminous composition of +the present
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Into an ethanol solution prepared beforehand by dissolving 3.0 g of sili c%’m
ethoxide in 158.6 g of ethanol was dispersed 20 g of the powder E4.1! B MAR
Thereafter, a m xed solution of 8.0 g of amonia water (29~) and 8.0 g of

dei oni zed water was added thereto under stirring. After the addition, the
resulting mxture was reacted at ordinary tenperature for 5 hours, and then
washed with a sufficient amount of ethanol. After vacuum drying, the

product was further subjected to heat treatnment using a rotary tubul ar oven
at S00C for 30 minutes in a nitrogen atnosphere to obtain a

si lica-t iPYRPELIOM iCCE: tPe adPRIdEd Pk oaReéd it pYRlteoESIT G €A OFayer
Titania coati n(ﬂ: Into an et hanol sol ution pr.epar egﬁbef or ehand by .di ssol vi ng
3.0 g of PR m Y néki €T n°Log™ Y g GEPEASNoFOndE FSPET S Y358 of the
powder E5.. Thereafter m xed, sql.utjon of 3.0 f deioni zed ter and

23.7 g of ‘&Fmand’ ngesr a%’&edadrcooﬁ%lsneattlhoenre g uantgleﬁ‘)e?fgi%r rThy V&9 Shour .
After th i£10on. s ul ti L Xt U, re d or di nay,

ferper at CPLTSr B FatreToond Thon veshod hen s Sorti G ise Somaesy

et hanol . \Aflfer r¥aeUHIMg" W Ndeclihe R OglRt Y88, f Wiidier agubj eqledidiq heat
treatment using a rotafy tubular oven at 500C for 30 mnutes 1™n a nitrogen

- 67 EA MR 203 ozt msipltesefd O OBkakyBndion of printed articles
silica-titanic-silica-titaniasilica-titanic coated iron powder E6. The

resul ti npepaidey Efhavas powdetsehddsassed Ut combohed CaicRItimainayimf 0.5

g/ 100 g obtai ned by dissolving International Orange, which is a fluorescent
subst anc&uniat igirtsy | wacdt aeéghaf t eppsepar ateon fyogmbhe nidxdhire, ridre- solid
mass was vacuumdried to obtain a fluorescent material-inpregnated
silica-titidfiklesi Lightt i t@hfeadipieht iGQHion ceated REHAr POWIEIIRN) ,
Preparation of a color ink_conposition and spectral characteristics: Wth
10 g of FPATRRAKACT oS n VERAPSACREFE nPREd BAFSFI3he FOVRFERTE1tEhd

further 7 f I | t f ink, An A4 si t

uni 1 or m f DR GEL B0 ¢ RBSHAR by HoaRSCBF~ &l BRAR cBREert G a1 o
Th tral f d 5 obtained aft dryi

(o shown 1R OB GHE Rated ISR GORRE ool od paper 5 had & posk

wavel ength of 46%@@4&% yivid g efeagsga%g@_ AIAG A gﬁdﬂ@%a{@e of

43~. ' Moreover, the coated paper reflected a“light of aroun nmin the
ul travi ol gy regt &Ry tdh ek eéhgchbangeiate@Swi tAN@nalisk &f l1aed edige| 1 ght of

ar ound 111§nmin the infrared region with a reflectance of 60~. Thus, the
or can be filled or applied as a functional filler, without
limitation. Examples thereof include papers, polymers,
resins (for example, plastics etc.), glasses, metals (for
example, aluminum, etc.), fibers (for example, woven
fabrics, knitted fabrics, etc.), leather (natural leather,
synthetic leather, etc.), and the like.

When the above-described fluorescent or luminous
composition of the present invention is printed, melt-
transcribed or applied on a base material or a body to be
coated as a color ink or coating material composition or a

color toner, color dry ink or color dry coating material

composition, the relationship between the contents of the
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recognition and discrinination of both the Iights permt - 68 o148 Mafr2003
2003 the genuine/counterfeit discrimnation with four types, i.e.,
magnetism and a visible light color, ultraviolet Iight, and infrared
light. In addition, when the coated paper was irradiated with a fluorescent
lanp in a dark place, it emtted a pale orange light (Fig. 6). Exanple 8
Mul tilayered fil mcoated powder using a magnetic material: Enbodinment in
which a layer of a fluorescent material al one was coated: First |ayer,
Silica coating: Into an ethanol sol ution prepared beforehand by dissol ving
3.5 g of fdjuoressresthexi damimonss ms lg idfa yetresn dli lwes oditsse Poedie20 apdof a
carbonyl iron powder (average particle size, 1.8 dun; nagnetization at 10
kOe, 203 t&eu/§S Parkdf HdQ B SBASE. OTh dAEHMOEYS, Pd FHSNEd FolaRdtdDf 8.0 g
of amoni a water. ( 29~ ), and 8 of deioni zed water was added thereto

under st FSTg2 SarosP TS @gm%t H e dil® iHFd 1A XFERTILacted at
ord nary LA 8 dl Soue: gt YRR 5 Suldd e anount
o e R A R o SRR A0 MR S 00en
body to be coated. When it is too high, the ink or coating
material 1s unsatisfactory since the pigment color is too
light. The relationship between the total amount of the
pigment and the resin and the amount of the solvent in the
color ink or coating material composition is such that the
ratio therebetween is 1:0.5 to 1:10 by volume. When the
amount of the solvent is too small, the coating material
has too high a viscosity to be evenly applied. When the
amount is too large, it takes much time to dry the coating
film and coating efficiency extremely decreases.

The color density of a coating £ilm formed by
printing or melt-transcribing the composition on a base
material, applying the coating material to a body to be
coated is determined by the amount of the pigment contained
per unit area of the body to be coated. A satisfactory
coating color 1is obtained when the amount of the
fluorescent or luminous multilayered film-coated powder of
the present invention contained on the body to be coated is
5 to 300 g, preferably 10 to 150 g, in terms of areal
density, per square meter after drying. When the areal

density is below the above wvalue, the color of the body to
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1 8 MAR 2003 Second | ayer, Zinc sulfide coating: In a separable f %M@,R Mo
an et hanol solution prepared beforehand by dissolving 5.6 g of zinc

et hoxide in 198.3 g of ethanol was dispersed 20 g of the powder F1.
Thereafter, hydrogen sulfide gas was bubbled therein at a rate of 100

m /mnute and further 55.9 g of 3~ cuprous sulfate ethanol solution was
added dropwi se thereto under stirring over 1 hour. After the addition, the
resulting m xture was reacted at ordinary tenperature for 4 hours, and then
washed with a sufficient amount of ethanol. After vacuumdrying, the
product wase urtbtedsubg estied tle -heaffher eareeht desisigya estaegingbuig oven
at 800C for 30 mnutes in a nitrogen atnosphere and cooled to obtain a

si li ca-zi nakNg | delesaticd WrerrpINdetrl FRecTheet Rihekne’konf dengd tyul9f de
was 55 nm and the powder FZ had reflection peak at 420 nm and showed bl ue
col or with ¥ | €eRhiRE &Peso-not vRBANERe 3PGWIRTFZ WHATEHY adCXEEd WHEh a f

| uorescent light, a green fluorescent col or, was observed. Third |ayer
Silica coat?kheg:plt‘ﬁ? %nl%tﬁ%ﬁl%%‘fu’tr? oh ?)}?b%%fee%fs beF ¥ Eharifby? dF 55t vi ng

3. fosil] hoxide | .6 g _of | di 0 h
wclor Fz. hEFafter 8 RERE o ubroncBPeRRD o B Eibeen BFer T5%) and

povvder ealfter, m Xe on O amoni a Wa

8.0 g of dfé}f’&héx‘?@ Wl Sl iRSoRAdeE thELELO Under ogtifyd ”Qo%%fih%r FDem

addi tion, e"resulting mxture was reacted at ordinary - 1 8 MAR

2003 tenpergbifend ob TdUMY ANtht REN avasheskyddd Basyéti ¢hant qamung of
et hanol . After vacuum drying, the product was further Subjected to heat

treat ment usalgeaikohaeyohuhubal evegeali t8Hed alot3ernhdntesthd arpfettogen
at nosphere and cooled to obtain a silica-zinc sulfide-silica coated iron
powder F, .oFocoébihgqybecadsactkatftiicknassngxcéada sppahadiegf paseri nto
an et hanol sol ution prepared beforehand by dissolving 5.6 g of zinc

et hoxi de i nof198h8 goatisghaatkraes.di Bpeeged, 20hys ofloehenpbwapplF3when
Thereafter, hydrogen sulfide gas_was bubbled therein at a rate of 100

n / m nut e ahBef uFPRELNGS Magedial~ éfpranpliaff atbickhnoVhideut F8K1REs
added dropwi se thereto under stirring over .1 hour. After the additio t he
resul ti ng nPXEAPBEWAS FBECHEATERSEr d nﬁP?t%BﬁpgﬁéPuF 1f PeﬁshSBP§?daﬁg t hen
washed with a_sufficient anount of ethanol. After vacuumdrying, the
product was“FBFtREr subjected to heat treatment using a rotary tubular oven

at 800C for 30 m nupesy k0 -RoPLL T 0gel, At MoSpREre and,cool ed to ghtalRua

silica-zinc sulfide-S|F|ca-Z|n6 sul fide coated 1ron powder
composition of the present invention may be contained in a

base material beforehand. The material of the target is
not particularly limited but it is added at the production
of shaped products of polymers, resins (for example,
plastics etc.), etc., glasses, metals (for example,
aluminum, etc.), fibers (for example, woven fabrics,
knitted fabrics, etc.), leather (synthetic leather, etc.},
and the like.

Moreover, it 1s also possible to incorporate, into
a base material, a desired shaped and sized article

obtainable by printing or coating a granule or thin slip of
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F4. The thickness of zinc sulfide of the fourth |ayer was 55 nm aad?MNQZMB
powder F4 had reflection peak at 385 nm and showed purple color with

refl ectance of 41~. When the powder F~ was irradiated with a fluorescent
light, a green - 71 ~ a MaR zoo03 fluorescent color was observed, which
was |lighter than the light of the second |ayer. Exanple 9 Lum nous

mul tilayered fil mcoated powder: Enbodinent in which a |um nous materi al
was contained in the titania coating of the second |ayer: Coating of each

| ayer Each Igggrtmas coatgd in_a simlar manner to Exanple 5 with the
exception £hBt 28§ ef 2 Mit2par i EPEEMIL OFe tdeppékecomishniche cadwired zi nc

sul fi de whj, LS scent .subst ance (average particle size 0.015 un)
used at thegggggﬁ Fg§§%§mﬁgr%éﬁﬁﬁéed by 8 g of fine particles of

copper - cont ai ni ng ) Z| L fi whi is.a |l um nous substance
(average particle gﬁgghg. 1@QEﬁﬁygiTﬁ§eFFI%gﬁh%&EH§§§C8Pte8§hlPE}@PPSpeak

wavel engt hceimpspeetbal 6ef | agid on,g refl ectance at peak wavel engt h,
col or, and magnetization at 10 e %%gﬁﬁe ﬁgghnﬁﬁﬁa | Ui noBShREREi | &Fer ed

film coat edonautneavers sbevsarmumspbhass,of oLhe, f Lugreggent, mltidayer ed
ol or 1

fil mcoated powder of Exanple 5. Preparation of a EB5EEeEFon and

spect ral cﬁasacimihatios:oBH@c&esulméﬁ@lﬁpmgﬁf.ﬂ%?%dﬂé&%q§£ntﬁ@ apgung of 55
parts with 35 parts of a polyester resin varnish. The -
with a light (visible light, ultraviolet light, infrared
light, etc.), the genuine/counterfeit of the object can be
judged by observing fluorescence or luminescence. Moreover,
the accuracy of the genuine/counterfeit can be enhanced by
combining the discrimination with at least one selected
from magnetism, electric field, electron beam and X-ray.
The present invention will be explained in more

detail by reference to Examples. However, the present

invention should not be construed as being limited to these

Examples.

Example 1
Embodiment in which a magnetic material was coated with a
multilayered film and a fluorescent material was
transformed to a coating material by mixing and dispersing:
First layer, Silica coating:

Into an ethanol solution prepared beforehand by
dissolving 3.5 g of silicon ethoxide in 158.6 g of ethanol
was dispersed 20 g of a carbonyl iron powder (average

particle size, 1.8 um; magnetization at 10 kOe, 203 emu/gqg)
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18 MAR 2003 resulting liquid | um nous pignment conposition was appl{ﬁcé%to a§1
Ad-size art paper in an anmount of 70 g/nz with a bl ade coater and R-200
dried to obtain an applied paper 6 of the |um nous pignent conposition. The
appl i ed paper 6 had a color of a peak wavel ength of 553 nm which was
bright blue-green with a reflectance of 53~. In addition, after the applied
paper 6 had been irradiated with an ultraviolet lanp for 1 hour, pale green
| um nescence was visually observed in a dark place. The applied paper 6 of
t he | um nous pignment conposition had a magnetization of 6643 enu/nz at 10
kOe. ConpamatibfecExzepl &y4 BAARJ | Brarshfidnm coanbdepondentusnngfa 8figneti c
mat eri al : Enbodi ment in which a_|um nous material was not contained: The
sane oper aBi Gfs AW ExEnpee 92080 e 284 1§-dd Duet dphenéredf WaEeFamEsc| es

of the | um nous coppercontaining cadmium zinc sulfide were not m xed into
the reacti 8AIREXEGr £hgt dFETSERR 310Gt iStd I3 tohe REEBRItREy_RILFRaD,

l'ied had efl ecti k at_553 t i.ch_th flect
530 The' efiSsi i bt 1 HeSCaREe “es TN WBSe bl GYBRT WA NG Faiidr was

11 adi ated i th apLiugrescenil appe oldeiorl 8,00 2008 Fxamla J0 o
Resi n- cont & ng dry powdery?um nous pi grrerl?t conposition; the case tor

toner, €lCyitn a sufficient amount of ethanol, filtration and drying

in a vacuum drier at 110°C for 3 hours were conducted.
After the drying, the product was subjected to heat
treatment using a rotary tubular oven at 800°C for 30
minutes in a nitrogen atmosphere and then cooled to obtain

a silica coated iron powder A,.

Second layer, Titania coating:

In a separable flask, into an ethanol solution
prepared beforehand by dissolving 4.6 g of titanium
isopropoxide in 198.3 g of ethanol was dispersed 20 g of
the powder BA,. Thereafter, a solution prepared beforehand
by mixing 6.0 g of pure water with 47.9 g of ethanol was
added dropwise to the dispersion under stirring over 1 hour.
After the addition, the resulting mixture was reacted at
ordinary temperature for 4 hours. After the reaction,
washing under dilution with a sufficient amount of ethanol,
filtration and drying in a vacuum drier at 110°C for 3
hours were conducted. After the drying, the product was
further subjected to heat treatment using a rotary tubular

oven at 650°C for 30 minutes in a nitrogen atmosphere and
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A 100 g portion of dry powder of the silicatitania-silica-titani a1@o%%c?003
iron powder C4 obtained in Exanple 5 was surface-treated wth a silane
coupling agent, and then, 40 g of rutile-type titanium oxide (a
surfacetreated product with a silane coupling agent, average particle size
0.2 Eun) and 110 g of styrene nononer were mxed thereto to forma
honogeneous m xture. The m xture nmai ntai ned at 70C beforehand was added to
a solution obtained by dissolving 25 g of sodi um n-dodecyl sulfate in
distilled water, and the resulting m xture was enulsified with a hi gh-speed
stirrer. Théen 1Pqlest Yo~ohhmbdRi @m Peksen it atiqueonst edl drpon rexsissdded
thereto and the m xture was reacted for 4 hours under slow stirring. After
t he conpl ethizon BHe tFRSY T RPVESe PedfAd iSAF IfbacthHos Ykl SHe MR & Mith 2
liters of distilled water, d?egrgnt,ati on and washi nngere repeated with

e

addi ng di st319 ef2fatE"HGE viTfeRAIEN I PEFEEFLEFat | ohet He- T8BA ti ng
cake was drj.ed at C for hqQurs i,n_a, vacuum dryer _to obtain a dr owder
G The pom@%%%gq‘ceorﬁ?&é%& %‘F Eﬁﬂef"i EﬁF‘CEBF?Fc%gsSha{Wﬁg a parti Zlg si ze
of about 10 Nm s d_bri,ght gre ol or, d refl ection peak at
555 nmwith a ref qul\cgtea @gd%fr 5%1- .eﬁ%gmg SE@%%\]@R gﬁotglél%el%%m%&é had a
nmagnet | zat 'rPeR;fH? 32 ;f‘é&dl! Grffe 1k -of%éj“erLMr?d fd &f ﬁtéﬁ%é’{‘a Sat

on ha ol et

pi gnent conposit been Irradiated wth an ultravi anp for 1

hour, the appi lpaﬁﬁfel?erﬁ]ﬂﬂ ted Pal & greqisl wiviaseenee e it was
observed in a dark place. en the powder G was packed in a glass hol der
and irradiated w t Futhdrdnond ol €hel popder a,ddtdd phat@gnealiea@d/ieen of

| um nescence was observed. Exanple 11 Miultilayered fil mcoated powder using
a magneti c Ibd eemalg @nblddik@nt in which a |um nous material was

i npregnated: The silica-titania-silica-titania-silica-titania coated iron
powder E6 obtained in Exanple 7 was immersed in an enul sion having a
concentration of 5 g/100 g obtained by dispersing and enmul sifying, in

wat er, fineTlhFei t2¥RE ( BHUica r§odtirdpper - cont ai ni ng cadnmi um zi nc sul fide

which is a quoresSﬁnmt substange. therlse aration fro ﬁjhg m'zéture, t he
solid mass was vac Ur P8d EENBBPEI AT hoRE SRAES aPSFRpFEGRS: Y
silica-ti ta@i%ééibiﬁg‘ﬁléa ! 8%5'5'1!1§%%'nt %%gu%‘}édd'é i o &4 TOP BeWdEL H
Preparati on 0f "a CcOl or ~ i hk’coiposi 1 on and Spectra
was dispersed 20 g of the powder A,. Thereafter, a mixed
solution of 8.0 g of ammonia water (29%) and 8.0 g of
deionized water was added to the dispersion under stirring.
After the addition, the resulting mixture was reacted at
ordinary temperature for 5 hours. After the reaction,
washing under dilution with a sufficient amount of ethanol,
filtration and drying in a vacuum drier at 110°C for 3
hours were conducted. After the drying, the product was
subjected to heat treatment using a rotary tubular oven at
800°C for 30 minutes in a nitrogen atmosphere and then
cooled to obtain a silica-titania-silica coated iron powder

A,.
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characteristics: Wth 10 g of a polyester resin varni sh were m xed QBQMM 2003
the powder H and further 7 g of xylene as solvent to forman ink. The ink
having this conposition was applied - 75 1 8 MAR ~~3 to an A4 size art
paper uniformy in an amount of 68 g/m- by a bl ade coater, and dried. The
spectral reflectance curve of the applied paper 8 obtained after drying is
shown in Fig. 7. Furthernore, the applied paper 8 had a peak wavel engt h of
460 nm and showed a vivid cyan color with a refl ectance of 64~. The

| um nous pi gnment conposition-applied paper 8 had a magnetization of 2595
emu/ nz at 10PRHE! MreoveFitamed gaterd paper reflected a |ight of around
324 nmin the ultraviolet re iog with a reflectance of 55~, and al so
reflected a |ight IlaFouﬁﬁpgﬁé af i fLERR | N e@Pr e9EBANALt hs@lution

refl ectance ~, In addition, after .the_applied paper 8 was irradiated
with an ul t?g%/?%‘%%? I%‘F‘rpmf%}?a&dhogy flﬁésﬁﬂﬁﬂlg@d fafer B & t teH A PARe

[ i jt d i . dar k pl . W th
L ol on StTSoRIRICEECey IAE g 68 STt i ey 58 OF R EOYTght
f Sphot t 110, i nuf actured b
SRS Cor pa T o e e Cp e B AL DS PREEE NN TP hER e Y

observed. Aqdoitsy 68l Gfur@s «Rites- 9L eER. dNey digscf%{ﬁe{%dé& ?Z’?Fbe ghigcted

by six types, i.e., these reflection of ultravio ectiron of
infrared |ightpwisal twol ehei rdidigewd 5dbl @nlde@ht st €81 0Rg |dyENESCERSEi N the

dark, and nmagnetism as well as the - 76

After the addition, the resulting mixture was reacted at
ordinary temperature for 4 hours. After the reaction,
washing under dilution with a sufficient amount of ethanol,
filtration and drying in a vacuum drier at 110°C for 3
hours were conducted. After the drying, the product was
further subjected to heat treatment using a rotary tubular
oven at 650°C for 30 minutes in a nitrogen atmosphere and
then cooled to obtain a silica-titania-silica-titania
coated iron powder A,. The resulting powder A, had
satisfactory dispersibility and was composed of independent
particles. The titania film of the fourth layer of the
powder A, had a thickness of 56 nm.

The powder A, had a spectral reflection curve
having a peak wavelength of 435 nm and had a reflectance at

the peak wavelength of 46%. It showed vivid cyan color.

Furthermore, the powder A, had a magnetization of

132 emu/g at 10 koOe.
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1 8 MAR 2003 electric field responsibility of the base particle as1§nMAR 2003
el ectric conductor. Exanple 12 Lum nous multilayered fil mcoated powder
using a magnetic material: Enbodinent in which a | ayer of a | um nous
material, SrAl1204 : Eu alone was coated First layer, Silica coating: A
silica coated iron powder 11 was obtained in a simlar manner to Exanple 8.
Second | ayer, Eu-containing strontiumalumnate coating: In a separable
flask, with an ethanol solution prepared beforehand by dissolving 5.8 g of
al um num et hoxi de, 4.5 g of strontium ethoxide, and 0.8 g of europium

et hoxi de i nfTue@tment of orthakbhgweke npqedepOhydoephdleipowder 11 and the

m xture was thoroughly honogeni zed. Thereafter, a solution prepared by
mxing 5.3 g of di st}FP e@atéharflsssolyt 90 etHARAT 8fhs bedasghanspwhEe
thereto undgr stirring_ over 1 hour. After the addition, the resultin

m xture wasot8aetEH"4t CordPn&fy Stemraraihetiste 6ot 6 ahet h%ﬁhﬁ/ﬁgﬁed
with a sufficient anmount, of, et hanol . After. vacuum i ng,..the product .was
further subf@gt g&sf)grﬁggt Q’Ztor et REntDGsi ARy SE T oéj‘ar y%{%&ﬂ%ﬁte&/ena af*¥880c
for 30 m nu ?iuwoﬁ ; ér99§” {‘t g?spgﬁﬁc?nf$dwra%@rdl %9%”)77 d }.§ R,2003
cooled to obtarn a silica-Eu-tontaining strontiumalu ndte coated iron

powder |2. Jheshh,ekngasepf w’éQeaﬁHéQP%%HE”Qi%b%%%EBH”hﬂglé?i Bat e fihlym was

60 nm and the powder |~ had reflection peak at nm and showed gréen
color with petbectancea@li €8on, Ather Advubowier mhéthad heen tésadiated with

a fluorescent light for 2 hours, a blue | um nescence was emtted when the

powder |1 wagdohaervetempenadar& bfxxr 1 hour. After the reaction,
washing under dilution with a sufficient amount of ethanol,
filtration and drying in a vacuum drier at 110°C for 3
hours were conducted. After the drying, the product was

coocled to obtain a hydrophobicity-enhanced silica-titania-

silica-titania coated iron powder A,.

Preparation of fluorescent pigment composition, mixing and
dispersing fluorescent material:

Into an ethanol solution prepared beforehand by
dissolving 2.5 g of an acrylic polymer (Trademark:
Technovit, manufactured by Kulzer Co.) in 80 g of ethanol
was dispersed 30 g of the resulting powder A.,. Thereafter,
18 g of fine particles of copper-containing cadmium zinc
sulfide (a fluorescent substance), 20 g of titanium oxide
(a hydrophobicity-enhanced product treated with silicon:
color-spreader), and 3.2 g of hydroxypropyl cellulose were
added thereto and the mixture was subjected to dispersing

treatment in a zirconia ball mill for 8 hours to obtain a
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Third layer, Silica coating: Into an ethanol sol ution prepared bef ol ShiR 2003
by dissolving 4.0 g of silicon ethoxide in 158.6 g of ethanol was di spersed
16 g of the powder 12. Thereafter, a m xed solution of 8.5 g of amoni a
water (29~) and 8.5 g of deionized water was added thereto under stirring.
After the addition, the resulting m xture was reacted at ordi nary
tenperature for 5 hours, and then washed with a sufficient anmount of

et hanol . After vacuum drying, the product was further subjected to heat
treatnment using a rotary tubular oven at 800C for 30 mnutes in a nitrogen
at nospher R RHoMaFerd2bbt @i TP $1 PR c ALEuCdor afAlrg esceant | Bhgment

alum nate-silica, coated iron powder |,. Fourth | ayer, Eu-containing
stronti umEPHRFHEEToating: In a separable flask, with an ethanol sol ution
prepared beforehand by dissolving 5.8 g of alumnum _ 78 = ~ 8 MAR 2003

et hoxide, 4.5 g of strontium ethoxide, and 0.8 g of europium ethoxide in

198.3 g ofAﬁ%bg@g{igﬁﬁﬁﬂ#ﬁ§§%%$¥%+oéhgpg?ﬁgyggéiés:and the m xture was

t hor oughl y nogeni ze a so I'on prepared by mxing 5.3 g of

distilled water Mo ,8v67 FAdRN0y WRteadded 1OPILOR,L NARO! Q. AINARE

stirring over 1 hour. After t ton, the resulting m xture was reacted

at ordinary;heppesahtr 8idRénd HOHPSsiandnt P88 Neshedawthaa gutf bapent
anount of ethanol. After vacuum drying, the product was further Subjected

to heat trgatAeat busidegcaatetary ThebwWmyl ieenmmdunkD00Efor 3PyDhgytes in a
nitrogen atnosphere and rapidly cooled to obtain a silica-Eu-containing
stronti um ahanthabeesceéntaptgmeont apmpagisioonvasnbal gimhat e coated iron
powder |14. The thickness of the Eu-containing strontiumalumnate film of
the fourth | ayer ofheherpowder rafhastancanrunve ehetpewapprliedhadper
reflection peak at 480 nm and showed green color with refl ectance of 38-~.
After the poRdéERiPsdn&fYderdTyYindi afeFhAWh & T 19r edcenfurthremese 2

U S PhS lTiResgense, vas, obsgrxed unen L poudey vas placed 1o o
coated pouise La sHICUSTRL A B CBLLLTY o0 0Bl alosg la e abaig, (e
79 Moreover, the applied paper reflected a light of
around 365 nm in the ultraviolet region with a reflectance
of 67%, and also reflected a light of around 870 nm in the
infrared region with a reflectance of 56%. Thus, the
recognition and discrimination of both the lights permits
the genuine/counterfeit discrimination with four types,
i.e., magnetism, and visible light, ultraviolet light, and
infrared light. In addition, when the applied paper 1 was
irradiated with an ultraviolet lamp, it emitted a pale blue
fluorescence (Fig. 2).

Furthermore, the applied paper 1 had a

magnetization of 3175 emu/m’ at 10 kOe.
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~ 8 h~AR 20D3 col or and fluorescence or |uninescence, and is usabl 8 MR 43
ink, a filler, and a coating material for color printing or coating having
a nonochromatic beautiful and stable color tone, such as, blue, green,
yellow, or the like. Furthernore, since it has an interference reflection
peak outside the visible light region besides the visible |light region,
counterfeit prevention with high accuracy is possible through the detection
of reflected light by (the irradiation with) ultraviolet light or infrared
light and al so through the discrimnation of printed articles by (the

det ecti on ofpmpagapigsehaampilef [luor escence or | um nescence which allows the
genui ne/ counterfeit discrimnpation wthout using a special reading

i nstrument . EMPeRGM@NEh el e cal P& Stdic TR 1atheiera Aagheti &1t &t i al
is used as the hase materj.al, the carposition is also usable as a col or

Tt erial of TUHE HAVSFEE R GO Gr T SRGRTEY MARSH IR B 1y M HFRE has
an extrenely high pE%ctic%hauge gs%(gsitg %ﬁgpbilit¥ of e”ﬂ?”Ciﬂﬂi
counterfeit-preventivg et1ect O8F nt'8d &t eI &% §FH€% tW65§se§%%51

conbi ned di i m i u i.on it LO t e NS bl i ,
non- vi si bl e (Ellrtght %e&%gf/i gflglégréa?%%gé% :atrflff ra %rr ggf?‘ct)jrﬁlﬂﬁ%ﬁi Cﬁaé%d(‘:%%{ée
and magneti smy, el aolifi gkt Ywkehange: ofpel&st e firel di4 sgbegtpan heam god
further X-ray. - 80 1 8 MAR 2p03 CLAIMS 1. A fluorescent or | um nous
CONPOSi t i 0N, CGIASIcIY FE Mad i1 Bxreakdid Bramed ostesihayi ng at | east
two coating filns on a base particle, and a fluorescent or |um nous
substance. ,_ 2. Thahd ugsEsiteht papekuitiadous coffpest idonpaaro=di B3 onkl ai m
1, wherein at |east one |ayer of the coating filns contains the fluorescent
or |um nous isubshanvésiBleThe ghltugressicent at WhAthoudec orgiisidtiancaceasdi ng
to claiml, wherein the nmultilayered filmshows a |light interference
action, 4. TRt | uBhes@adtssdion uef nddslcFeFSEeicEl dreicaokdiaRpanyed agven,
wherein the multilayered filmshows_a specific interference reflection peak
or interfer ofR&P thhARRSI¥h RRER T i%ag +EprohabRdi vekh AR YiEFRVECLRENt
region. 5. The fluorestge t of | um nous conposition according to claim1,
wherein the gﬂ@%:ﬁéﬁh iR ¥ Fmgnetic particle. - 81

be
pr

Example 2

Embodiment in which a magnetic material was coated with a
multilayered £film, a fluorescent material was mixed and
dispersed, and the materials were powdered by spray drying:
First layer, Silica coating:

Into an ethanol solution prepared beforehand by
dissolving 4.4 g of silicon ethoxide in 158.6 g of ethanol
was dispersed 20 g of a carbonyl iron powder (average
particle size, 1.8 um; magnetization at 10 kOe, 203 emu/q)
manufactured by BASF. Thereafter, a mixed solution of 8.0
g of ammonia water (29%) and 8.0 g of deionized water was
added to the dispersion under stirring. After the addition,

the resulting mixture was reacted at ordinary temperature
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f a MAR 2003 6. The fluorescent or |umi nous conposition according 18 MARaR03
1, which further contains a coloring agent. 7. A genuine/counterfeit

di scrimnation object, in which the fluorescent or |um nous conposition
according to any one of clains 1 to 6 is adhered or contained. 8. A

genui ne/ counterfeit discrimnation nmethod, conprising recognizing
fluorescence or |um nescence by irradiating, with a light, the

genui ne/ counterfeit discrimnation object according to claim7. 9. The
genui ne/ counterfeit discrimnation nmethod according to claim8, wherein
said netHod i § bowbisned Aftér diber indacdticon washing| eaderonbl betewt ed from
magnetism_ an electric field and an el ectron beam 10. Use of the

f | uor escétittiora | st hbeserbnpBenRt oRfagEdadicdg e lamptdpe md| WD to 6
for genuine/counterfeit discrimnation. - 82 .A9. A AAF{.A . .Fr.AA

.. Al Fr. AU@ A2h VREWT dR9eAAratar 1A0 £ AFPT A3y hQuigy pege pgonducted.

r.A@_. ALh_. AL. Al % A3h. AY9. AY: % A9. A39. AE. A Ar. AhF. A9. AAL. A@. AL As. A . A . A
.AL.@§_. ARTHET A ?A,%]rYﬂgAL.W.APr.ﬁ‘%TA fasyr  SibJected Do Andge A A
TAr. A AsT. AYA. AY

NE AR AT REE sotarn AR APTSR Ay QG etor 30

T oa] cal ol e Ca Lo LA S R o e S S BB (g
o] X1 | cal cal oo 6ol caeadal 63 cabgab eab oal oal oal cal cal cal cal ca] ¢a) cal cal ca

cal] ca] ca] ca] ca] ca] ca] caU] ca] cal/
055555: :::::<??@@d EgEi Et EGHyJJJL* LIMZMRC} xsni d_ZU] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] cal] ca] ca] ca] caU] ca] ca] ca] ca] ca] caU] ca] caU] ca] ca] ca] ca] cal] ca] ca]ca] c
a] ca! RO Cel& QIPPLEREr SSBIEMIY YXYatingdj dl dxdZeee
In a separable flask, into an ethanol solution
prepared beforehand by dissolving 4.6 g of titanium
isopropoxide in 198.3 g of ethanol was dispersed 20 g of
the powder B,. Thereafter, a solution prepared beforehand
by mixing 6.3 g of pure water with 47.9 g of ethanol was
added dropwise to the dispersion under stirring over 1 hour.
After the addition, the resulting mixture was reacted at
ordinary temperature for 4 hours. After the reaction,
washing with a sufficient amount of ethanol, filtration and
drying in a vacuum drier at 110°C for 3 hours were
conducted. After the drying, the product was further
subjected to heat treatment using a rotary tubular oven at
650°C for 30 minutes in a nitrogen atmosphere and then
cooled to obtain a silica-titania coated iron powder B,.
The resulting powder B, had satisfactory dispersibility and
was composed of independent particles. The titania film of

the powder B, had a thickness of 65 nm.
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109&' () - 9% iﬂ& P-1109& (a}%@% VPregno419Y) and 8.0 g of

1956;2%%) %%g@é OW Eg%eglgzgéé§6 to t%oogiggéggion under stirring.

1073 10981 Osefg.qugaaow'a@%”s@al@l 3 ShAQUIS O B40008 (L 10
ordinary temperature for 5 hours. After the reaction,
washing under dilution with a sufficient amount of ethanol,
filtration and drying in a wvacuum drier at 110°C for 3
hours were conducted. After the drying, the product was
subjected to heat treatment using a rotary tubular oven at
800°C for 30 minutes in a nitrogen atmosphere and then
cooled to obtain a silica-titania-silica coated iron powder

B,.

Fourth layer, Titania coating:
In a separable flask, into an ethanol solution
prepared beforehand by dissolving 4.6 g of titanium

isopropoxide in 198.3 g of ethanol was dispersed 20 g of
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the powder B,. Thereafter, a solution prepared beforehand
by mixing 6.0 g of pure water with 47.9 g of ethanol was
added dropwise to the dispersion under stirring over 1 hour.

After the addition, the resulting mixture was
reacted at ordinary temperature for 4 hours. After the
reaction, washing under dilution with a sufficient amount
of ethanol, filtration and drying in a wvacuum drier at
110°C for 3 hours were conducted. After the drying, the
product was further subjected to heat treatment using a
rotary tubular oven at 650°C for 30 minutes in a nitrogen
atmosphere and then cooled to obtain a silica-titania-
silica-titania coated iron powder B,. The resulting powder
B, had satisfactory dispersibility and was composed of
independent particles. The titania film of the fourth
layer of the powder B, had a thickness of 69 nm.

The powder B, had a spectral reflection curve
having a peak wavelength of 567 nm and had a reflectance at
the peak wavelength of 46%. It showed vivid yellow-green

color.

Furthermore, the powder B, had a magnetization of

126 emu/g at 10 kOe.

Treatment for making the powder hydrophobic:

Into an ethanol solution prepared beforehand by
dissolving 0.5 g of silicon ethoxide in 158.6 g of ethanol

was dispersed 20 g of the powder B,. Thereafter, a mixed
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After the addition, the resulting mixture was reacted at
ordinary temperature for 1 hour. After the reaction,
washing under dilution with a sufficient amount of ethanol,
filtration and drying in a vacuum drier at 110°C for 3
hours were conducted. After the drying, the product was

cooled to obtain a silica-titania-silica-titania coated

iron powder B, which was made hydrophobic.

Preparation of fluorescent pigment composition, mixing and
dispersing fluorescent material:

Into a cyclohexane solution prepared beforehand by
dissolving 80 g of a styrene polymer and 5 g of an acrylic
polymer (Trademark: Technovit, manufactured by Kulzer Co.)
in 80 g of cyclohexane was dispersed 30 g of the resulting
powder B;. Thereafter, 10 g of particles of Rhodamine B (a
fluorescent substance), 20 g of titanium oxide (a
hydrophobicity-enhanced product: color-spreader), and 3.2 g
of hydroxypropyl cellulose were added thereto and the
mixture was subjected to dispersing treatment in a zirconia
ball mill for 8 hours to obtain a coating material

dispersion BL, of a fluorescent pigment composition.
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Making powder and Spectral characteristics:

The above coating material dispersion BL, of the
fluorescent pigment composition was spray-dried at 90°C in
a nitrogen gas atmosphere to obtain a sphere powder,
fluorescent pigment composition BP,. The sphere powder,
fluorescent pigment composition BP, had a reflection peak
at 586 nm in the visible light region, and the reflectance
is 63%. It showed a bright yellow color.

In addition, when the sphere powder, fluorescent
pigment composition BP, was packed into a quartz glass
holder and irradiated with an ultraviolet lamp in a dark
place, it emitted a pale orange fluorescence.

Furthermore, the sphere powder, fluorescent pigment

composition BP, had a magnetization of 63 emu/g at 10 kOe.

Example 3

Embodiment in which a magnetic material was coated with a
multilayered film and a luminous material was mixed and
dispersed to form a coating material:

Preparation of luminous pigment composition, Mixing and
dispersing luminous material:

Into an ethanol solution prepared beforehand by
dissolving 2.5 g of an acrylic polymer (Trademark:
Technovit, manufactured by Kulzer Co.) in 80 g of ethanol
was dispersed 30 g of the %ydrophobicity—enhanced silica-

titania-silica-titania iron powder A, obtained in Example 1.
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Thereafter, of fine particles of Eu, Dy-containing

SrAl,0, (a luminous substance), 20 g of titanium oxide (a
hydrophobicity-enhanced product treated with silicon:
color-spreader), and 3.2 g of hydroxypropyl cellulose were
added thereto and the mixture was subjected to dispersing
treatment in a zirconia ball mill for 8 hours to obtain a

coating material dispersion AL, of a luminous pigment

composition.

Making powder and spectral characteristics:

The above coating material dispersion AL, of the
luminous pigment composition was applied to an art paper
with a blade coater. The applied amount (after drying) of
the luminous pigment composition was 50 g/m’.

The spectral reflectance curve of the applied paper
3 obtained after drying is shown in Fig. 3. Furthermore,
the color of the applied paper 3 had a peak wavelength of
433 nm and was vivid cyan with a reflectance of 65%.

Moreover, the applied paper reflected a light of
around 365 nm in the ultraviolet region with a reflectance
of 67%, and also reflected a light of around 870 nm in the
infrared region with a reflectance of 56%. Thus, the
recognition and discrimination of both the lights permit
the genuine/counterfeit discrimination with four types,
i.e., magnetism, and visible light color, ultraviolet light,

and infrared light. In addition, after the applied paper 3
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was irradiated with an ultraviolet lamp for 1 hour, it
emitted a pale yellow-green luminescence when the applied
paper 3 was observed in a dark place. The emission
strength of the applied paper 3 was determined after the
light source of a spectrophotometer with integrating sphere
(V-570 manufactured by JASCO Corporation), and a waveform
shown in Fig. 4 was observed. Its color was blue-green.

Furthermore, the applied paper 3 had a

magnetization of 2250 emu/m* at 10 kOe.

Comparative Example 2
Embodiment in which a magnetic material was coated with a
multilayered film and a luminous material was not mixed:
The same operations as in Example 3 were carried
out. However, fine particles of a luminous substance,
copper-containing cadmium zinc sulfide were not mixed to
the dispersion at the preparation of the luminous pigment
composition.
The applied paper had a reflection peak at 433 nm
in the visible light region, at which the reflectance was
65%. The emission of luminescence was not observed even

when the applied paper 4 was irradiated with an ultraviolet

lamp in a dark place.
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Embodiment in which a magnetic material was coated with a
multilayered film, a luminous material was mixed and
dispersed and the materials were powdered by spray drying:
Preparation of luminous pigment composition, Mixing and
dispersing luminous material:

Into a cyclohexane solution prepared beforehand by
dissolving 30 g of a styrene polymer and 5 g of an acrylic
polymer (Trademark: Technovit, manufactured by Kulzer Co.)
in 80 g of cyclohexane was dispersed 30 g of the
hydrophobicity-enhanced silica-titania-silica-titania iron

powder B, obtained in Example 2. Thereafter, 12 g of fine

particles of Eu, Dy-containing SrAl,0, (2 luminous
substance), 20 g of titanium oxide (a hydrophobicity-
enhanced product: color-spreader), and 3.2 g of

hydroxypropyl cellulose were added thereto and the mixture
was subjected to dispersing treatment in a zirconia ball
mill for 8 hours to obtain a coating material dispersion

BL, of a luminous pigment composition.

Making powder and spectral characteristics:

The above coating material dispersion BL, of the
luminous pigment composition was spray-dried at 90°C in a
nitrogen gas atmosphere to obtain a sphere powder, luminous
pigment composition BP,. The sphere powder, luminous

pigment composition BP, had a reflection peak at 438 nm in
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the visible light region, and the reflectance is 64%. It
showed a bright cyan color.

When the sphere powder, luminous pigment
composition BP, was packed into a quartz glass holder and
irradiated with an ultraviolet lamp for 1 hour and the
emission strength was determined after the light source of
a spectrophotometer with integrating sphere (V=570
manufactured by JASCO Corporation), an about 20% emission
at around 520 nm was observed. And its color was blue-

green.

Furthermore, the sphere powder, luminous pigment

composition BP, had a magnetization of 59 emu/g at 10 kOe.

Example 5

Fluorescent multilayered film-coated powder:

Embodiment in which a fluorescent material was contained in
the titania coating of the second layer:

First layer, Silica coating:

Into 100 ml of ethanol was dispersed 10 g of a
carbonyl iron powder (average particle size, 1.8 um;
magnetization at 10 kOe, 203 emu/g) manufactured by BASF
and the temperature of the liquid was maintained at 55°C by
heating the vessel with oil bath. Thereto were added 6 g
of silicon ethoxide, 8.0 g of ammonia water (29%) and 8.0 g

of water. The mixture was reacted for 2 hours under

stirring. After the reaction, washing under dilution with
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a sufficient amount of ethanol, filtration and drying in a
vacuum drier at 110°C for 3 hours were conducted. After
the drying, the product was subjected to heat treatment
using a rotary tubular oven at 650°C for 30 minutes to
obtain a silica coated iron powder C,. The thickness of
the resulting silica coated film was 98 nm, and +the

dispersion state was very satisfactory.

Second layer, Titania coating:

After the heating, 10 g of the resulting powder C,
and 8 g of fine particles of copper-containing cadmium zinc
sulfide which is a fluorescent substance (average particle
size 0.01 um) were again dispersed into 200 ml of ethanol.
The vessel was heated with an o0il bath to maintain the
temperature of the liquid at 55°C. Thereto was added 4.7 g
of titanium ethoxide, followed by stirring. A mixed
solution of 30 ml of ethanol and 8.0 g of water was added
dropwise thereto over 60 minutes, and the resulting mixture
was reacted for 2 hours. The product was then vacuum-dried
and subjected to heat treatment to obtain a silica-titania
coated powder C,. The resulting powder C, had satisfactory
dispersibility and was composed of independent particles.
The titania film of the powder C, had a thickness of 77 nm.

The powder C, had a spectral reflection curve
having a peak wavelength of 450 nm and had a reflectance at

the peak wavelength of 35%. It showed vivid cyan color.
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Furthermore, the powder C, had a magnetization of

167 emu/g at 10 kOe.

Third layer, Silica coating:

Into 100 ml of ethanol was dispersed 10 g of the
powder C,. The vessel was heated with an o0il bath to
maintain the temperature of the liquid at 55°C. Thereto
were added 6 g of silicon ethoxide, 8 g of ammonia water
(29%), and 8 g of water. The mixture was reacted for 2
hours under stirring. After the reaction, washing under
dilution with a sufficient amount of ethanol, filtration
and drying in a vacuum drier at 110°C for 3 hours were
conducted. After the drying, the product was subjected to
heat treatment using a rotary tubular oven at 650°C for 30
minutes to obtain a silica-titania-silica coated powder C,.
The film thickness of the +third silica layer of the

resulting powder C, was 99 nm, and the dispersion state was

very satisfactory.

Fourth layer, Titania coating:

After the heating, 10 g of the resulting powder C,
was again dispersed into 200 ml of ethanol. The vessel was
heated with an oil bath to maintain the temperature of the
liquid at 55°C. Thereto was added 5.3 g of titanium
ethoxide, followed by stirring. A mixed solution of 30 ml

of ethanol of 8.0 g of water was added dropwise thereto
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over 60 minutes, and the mixture was reacted for 2 hours.
The powder was then vacuum-dried and heated to obtain a
silica-titania-silica-titania coated powder C,. The
resulting powder C, had satisfactory dispersibility and was
composed of independent particles. The titania film of the
fourth layer of the powder C, had a thickness of 75 nm.

The powder C, had a reflection peak at 553 nm and a
reflectance of 47%. It showed vivid green color.

The powder C, had a magnetization of 146 emu/g at

10 kOe.

Preparation of a color ink composition and spectral
characteristics:

The resulting powder C, was mixed in an amount of
65 parts with 35 parts of a polyester resin varnish. The
resulting composition was applied to a white paper with a
blade coater.

The applied paper had a reflection peak at 553 nm
in the wvisible 1light region with a reflectance of 53%.
When the paper was irradiated with a fluorescent 1lamp,

yvellow fluorescence was emitted.
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Comparative Example 3

Multilayered film-coated powder using a magnetic material:
Embodiment in which a fluorescent material was not
contained:

The same operations as in Example 5 were carried
out. However, fine particles of £fluorescent copper-
containing cadmium zinc sulfide were not dispersed and
mixed into the reaction mixture at the titania coating of
the second layer.

The applied paper had a reflection peak at 553 nm
in the visible light region, at which the reflectance was
53%. The emission of fluorescence was not observed even

when the paper was irradiated with a fluorescent lamp.

Example 6

Resin-containing dry powdery fluorescent pigment
composition:

Embodiment for toner, etc.:

A 100 g portion of dry powder of the silica-
titania-silica-titania coated iron powder C, was surface-
treated with a silane coupling agent, and then, 40 g of
rutile-type titanium oxide (a surface-treated product with
silane coupling agent, average particle size 0.2 upm) and
110 g of styrene monomer were mixed thereto to form a
homogeneous mixture. The mixture maintained at 70°C

beforehand was added to a solution obtained by dissolving
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25 g of sodium n-dodecyl sulfate in distilled water, and
the resulting mixture was emulsified with a high speed
stirrer. Then, 10 g of 10% ammonium persulfate aqueous
solution was added thereto and the mixture was reacted for
4 hours under slow stirring.

After the completion of the reaction, the mixture
was diluted with 2 liters of distilled water, decantation
and washing were repeated with adding distilled water for
removing salts, and then filtered. The resulting cake was
dried at 30°C for 8 hours in a vacuum dryer to obtain a dry
powder D.

The powder D was composed of spherical particles
having a particle size of about 10 um, showed bright green
color, and had reflection peak at 555 nm with reflectance
of 53%.

The powder D had a magnetization of 58 emu/g at 10
kOe. When the powder D was packed in a glass holder and
irradiated with an ultraviolet lamp in a dark place, pale

vellow light was emitted.

Example 7

Multilayered film-coated powder using a magnetic material:
Embodiment in which a fluorescent material was impregnated:
First layer, Silica coating:

Into an ethanol solution prepared beforehand by

dissolving 3.0 g of silicon ethoxide in 158.6 g of ethanol
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was dispersed 20 g of a carbonyl iron powder (average
particle size, 1.8 um; magnetization at 10 kOe, 203 emu/g)
manufactured by BASF. Thereafter, a mixed solution of 8.0
g of ammonia water (29%) and 8.0 g of deionized water was
added theretoc under stirring. After the addition, the
resulting mixture was reacted at ordinary temperature for 5
hours, and then washed with a sufficient amount of ethanol.
After vacuum drying, the product was further subjected to
heat treatment using a rotary tubular oven at 500°C for 30

minutes in a nitrogen atmosphere to obtain a silica coated

powder E,.

Second layer, Titania coating:

Into an ethanol solution prepared beforehand by
dissolving 3.0 g of titanium ethoxide in 198.3 g of ethanol
was dispersed 20 g of the powder E,. Thereafter, a mixed
solution of 3.0 g of deionized water and 23.7 g of ethanol
was added dropwise thereto under stirring over 1 hour.
After the addition, the resulting mixture was reacted at
ordinary temperature for 5 hours, and then washed with a
sufficient amount of ethanol. After vacuum drying, the
product was further subjected to heat treatment using a
rotary tubular oven at 500°C for 30 minutes in a nitrogen

atmosphere to obtain a silica-titania coated carbonyl iron

powder E,.
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Third layer, Silica coating:

Into an ethanol solution prepared beforehand by
dissolving 3.0 g of silicon ethoxide in 158.6 g of ethanol
was dispersed 20 g of the powder E,. Thereafter, a mixed
solution of 8.0 g of ammonia water (29%) and 8.0 g of
deionized water was added thereto under stirring. After
the addition, the resulting mixture was reacted at ordinary
temperature for 5 hours, and then washed with a sufficient
amount of ethanol. After vacuum drying, the product was
further subjected to heat treatment using a rotary tubular
oven at 500°C for 30 minutes in a nitrogen atmosphere to

obtain a silica-titania-silica coated iron powder E,.

Fourth layer, Titania coating:

Into an ethanol solution prepared beforehand by
dissolving 3.0 g of titanium ethoxide in 198.3 g of ethanol
was dispersed 20 g of the powder E,. Thereafter, a mixed
solution of 3.0 g of deionized water and 23.7 g of ethanol
was added dropwise thereto under stirring over 1 hour.
After the addition, the resulting mixture was reacted at
ordinary temperature for 5 hours, and then washed with a
sufficient amount of ethanol. After vacuum drying, the
product was further subjected to heat treatment using a
rotary tubular oven at 500°C for 30 minutes in a nitrogen

atmosphere to obtain a silica-titania-~silica-titania coated

iron powder E,.
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Fifth layer, Silica coating:

Into an ethanol solution prepared beforehand by
dissolving 3.0 g of silicon ethoxide in 158.6 g of ethanol
was dispersed 20 g of the powder E,. Thereafter, a mixed
solution of 8.0 g of ammonia water (29%) and 8.0 g of
deionized water was added thereto under stirring. After
the addition, the resulting mixture was reacted at ordinary
temperature for 5 hours, and then washed with a sufficient
amount of ethanol. After wvacuum drying, the product was
further subjected to heat treatment using a rotary tubular
oven at 500°C for 30 minutes in a nitrogen atmosphere to

obtain a silica-titania-silica-titania-silica coated iron

powder E;.

Sixth layer, Titania coating:

Into an ethanol solution prepared beforehand by
dissolving 3.0 g of titanium ethoxide in 198.3 g of ethanol
was dispersed 20 g of the powder E,. Thereafter, a mixed
solution of 3.0 g of deionized water and 23.7 g of ethanol
was added dropwise thereto under stirring over 1 hour.
After the addition, the resulting mixture was reacted at
ordinary temperature for 5 hours, and then washed with a
sufficient amount of ethanol. After vacuum drying, the
product was further subjected to heat treatment using a

rotary tubular oven at 500°C for 30 minutes in a nitrogen
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atmosphere to obtain a silica-titania-silica-titania-
silica-titania coated iron powder E..

The resulting powder E, was immersed in a solution
of a concentration of 0.5 g/100 g obtained by dissolving
International Orange, which is a fluorescent substance, in
ethyl acetate. After separation from the mixture, the
solid mass was vacuum-dried to obtain a fluorescent
material-impregnated silica-titania-silica-titania-silica-

titania coated iron powder E,.

Preparation of a color ink composition and spectral
characteristics:

With 10 g of a polyester resin varnish were mixed 2
g of the powder E, and further 7 g of xylene as solvent to
form an ink. An A4 size art paper was uniformly coated
with 5 g of the ink by means of a blade coater, and dried.

The spectral reflectance curve of the coated paper
5 obtained after drying is shown in Fig. 5. Furthermore,
the color of the coated paper 5 had a peak wavelength of
460 nm and was vivid greenish blue having a reflectance of

43%.

Moreover, the coated paper reflected a 1light of
around 315 nm in the ultraviolet region with a reflectance
of 55%, and also reflected a light of around 1115 nm in the
infrared region with a reflectance of 60%. Thus, the

recognition and discrimination of both the lights permit
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the genuine/counterfeit discrimination with four types,
i.e., magnetism, and a visible 1light color, ultraviolet
light, and infrared light. In addition, when the coated
paper was irradiated with a fluorescent lamp in a dark

place, it emitted a pale orange light (Fig. 6).

Example 8
Multilayered film-coated powder using a magnetic material:

Embodiment in which a layer of a fluorescent material alone

was coated:
First layer, Silica coating:

Into an ethanol solution prepared beforehand by
dissolving 3.5 g of silicon ethoxide in 158.6 g of ethanol
was dispersed 20 g of a carbonyl iron powder (average
particle size, 1.8 um; magnetization at 10 kOe, 203 emu/g)
manufactured by BASF. Thereafter, a mixed solution of 8.0
g of ammonia water (29%) and 8.0 g of deionized water was
added thereto under stirring. After the addition, the
resulting mixture was reacted at ordinary temperature for 5
hours, and then washed with a sufficient amount of ethanol.
After vacuum drying, the product was further subjected to
heat treatment using a rotary tubular oven at 800°C for 30

minutes in a nitrogen atmosphere and cooled to obtain a

silica coated iron powder F,.
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In a separable flask, into an ethanol solution

prepared beforehand by dissolving 5.6 g of zinc ethoxide in
198.3 g of ethanol was dispersed 20 g of the powder F,.
Thereafter, hydrogen sulfide gas was bubbled therein at a
rate of 100 ml/minute and further 55.9 g of 3% cuprous
sulfate ethanol solution was added dropwise thereto under
stirring over 1 hour. After the addition, the resulting
mixture was reacted at ordinary temperature for 4 hours,
and then washed with a sufficient amount of ethanol. After
vacuum drying, the product was further subjected to heat
treatment using a rotary tubular oven at 800°C for 30
minutes in a nitrogen atmosphere and cooled +o obtain a
silica-zinc sulfide coated iron powder F,. The thickness
of zinc sulfide was 55 nm, and the powder F, had reflection
peak at 420 nm and showed blue color with reflectance of
30%. When the powder F, was irradiated with a fluorescent

light, a green fluorescent color was observed.

Third layer, Silica coating:

Into an ethanol solution prepared beforehand by
dissolving 3.5 g of silicon ethoxide in 158.6 g of ethanol
was dispersed 20 g of the powder F,. Thereafter, a mixed
solution of 8.0 g of ammonia water (29%) and 8.0 g of
deionized water was added thereto under stirring. After

the addition, the resulting mixture was reacted at ordinary
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temperature for 5 hours, and then washed with a sufficient

amount of ethanol. After vacuum drying, the product was

further subjected to heat treatment using a rotary tubular

oven at 800°C for 30 minutes in a nitrogen atmosphere and

cooled to obtain a silica-zinc sulfide-silica coated iron

powder F,.

Fourth layer, Zinc sulfide coating:

In a separable flask, into an ethanol solution
prepared beforehand by dissolving 5.6 g of zinc ethoxide in
198.3 g of ethanol was dispersed 20 g of the powder F,.
Thereafter, hydrogen sulfide gas was bubbled therein at a
rate of 100 ml/minute and further 55.9 g of 3% cuprous
sulfate ethanol solution was added dropwise thereto under
stirring over 1 hour. After the addition, the resulting
mixture was reacted at ordinary temperature for 4 hours,
and then washed with a sufficient amount of ethanol. After
vacuum drying, the product was further subjected to heat
treatment using a rotary tubular oven at 800°C for 30
minutes in a nitrogen atmosphere and cooled to obtain a
silica-zinc sulfide-silica-zinc sulfide coated iron powder
F,. The thickness of zinc sulfide of the fourth layer was
55 nm, and the powder F, had reflection peak at 385 nm and
showed purple color with reflectance of 41%. When the

powder F, was irradiated with a fluorescent light, a green
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fluorescent color was observed, which was lighter than the

light of the second layer.

Example 9

Luminous multilayered film-coated powder:

Embodiment in which a luminous material was contained in
the titania coating of the second layer:

Coating of each layer

Each layer was coated in a similar manner to
Example 5 with the exception that 8 g of fine particles of
the copper-containing cadmium zinc sulfide which is a
fluorescent substance (average particle size 0.015 um) used
at the second layer was replaced by 8 g of fine particles
of copper-containing cadmium zinc sulfide which is a
luminous substance (average particle size 0.015 um).

The film thickness of each layer, peak wavelength
of spectral reflection curve, reflectance at peak
wavelength, color, and magnetization at 10 kOe of the
resulting luminous multilayered film-coated powder were the
same as those of the fluorescent multilayered film-coated

powder of Example 5.

Preparation of a color ink composition and spectral

characteristics:

The resulting powder was mixed in an amount of 65

parts with 35 parts of a polyester resin wvarnish. The
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resulting liquid luminous pigment composition was applied
to an Ad-size art paper in an amount of 70 g/m’* with a

blade coater and then dried to obtain an applied paper 6 of
the luminous pigment composition.

The applied paper 6 had a color of a peak
wavelength of 553 nm, which was bright blue-green with a
reflectance of 53%. In addition, after the applied paper 6
had been irradiated with an ultraviolet lamp for 1 hour,
pale green luminescence was visually observed in a dark
place.

The applied paper 6 of the luminous pigment

composition had a magnetization of 6643 emu/m’ at 10 kOe.

Comparative Example 4
Multilayered film-coated powder using a magnetic material:
Embodiment in which a luminous material was not contained:
The same operations as in Example 9 were carried
out. However, fine particles of the 1luminous copper-
containing cadmium zinc sulfide were not mixed into the
reaction mixture at the titania coating of the second layer.
The applied paper had a reflection peak at 553 nm, at which
the reflectance was 53%. The emission of luminescence was

not observed even when the paper was irradiated with a

fluorescent lamp.
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Example 10

Resin-containing dry powdery luminous pigment composition;
the case for toner, etc.:

A 100 g portion of dry powder of the silica-
titania-silica-titania coated iron powder C, obtained in
Example 5 was surface-treated with a silane coupling agent,
and then, 40 g of rutile-type titanium oxide (a surface-
treated product with a silane coupling agent, average
particle size 0.2 um) and 110 g of styrene monomer were
mixed thereto to form a homogeneous mixture. The mixture
maintained at 70°C beforehand was added to a solution
obtained by dissolving 25 g of sodium n-dodecyl sulfate in
distilled water, and the resulting mixture was emulsified
with a high-speed stirrer. Then, 10 g of 10% ammonium
persulfate aqueous solution was added theretoc and the
mixture was reacted for 4 hours under slow stirring.

After the completion of the reaction, the resulting
mixture was diluted with 2 liters of distilled water,
decantation and washing were repeated with adding distilled
water for removing salts. After filtration, the resulting
cake was dried at 30°C for 8 hours in a vacuum dryer to
obtain a dry powder G.

The powder G was composed of spherical particles
having a particle size of about 10 um, showed bright green

color, and had a reflection peak at 555 nm with a

reflectance of 53%.
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The powder G had a magnetization of 52 emu/g at 10
kOe. Furthermore, after the luminous pigment composition
had been irradiated with an ultraviolet lamp for 1 hour,
the applied paper 7 emitted pale green luminescence when it
was observed in a dark place. When the powder G was packed
in a glass holder and irradiated with an ultraviolet lamp

in a dark place, pale green luminescence was observed.

Example 11
Multilayered film-coated powder using a magnetic material:
Embodiment in which a luminous material was impregnated:
The silica-titania-silica-titania-silica-titania
coated iron powder E; obtained in Example 7 was immersed in
an emulsion having a concentration of 5 g/100 g obtained by
dispersing and emulsifying, in water, fine particles (0.01
um) of copper-containing cadmium zinc sulfide which is a
fluorescent substance. After separation from the mixture,
the so0lid mass was vacuum-dried to obtain a luminous
material-impregnated silica-titania-silica-titania-silica-

titania-silica coated iron powder H.

Preparation of a color ink composition and spectral

characteristics:

With 10 g of a polyester resin varnish were mixed 2
g of the powder H and further 7 g of xylene as solvent to

form an ink. The ink having this composition was applied
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to an A4 size art paper uniformly in an amount of 68 g/m’

by a blade coater, and dried.

The spectral reflectance curve of the applied paper
8 obtained after drying is shown in Fig. 7. Furthermore,
the applied paper 8 had a peak wavelength of 460 nm and
showed a vivid cyan color with a reflectance of 64%.

The luminous pigment composition-applied paper 8
had a magnetization of 2595 emu/m’ at 10 kOe.

Moreover, the applied paper reflected a light of
around 324 nm in the ultraviolet region with a reflectance
of 55%, and also reflected a light of around 920 nm in the
infrared region with a reflectance of 53%.

In addition, after the applied paper 8 was
irradiated with an ultraviolet lamp for 1 hour, the applied
paper 8 emitted a pale yellow-green luminescence when it
was observed in a dark place. When the emission strength
of the applied paper 8 was determined after the light
source of a spectrophotometer with integrating sphere (V-
570 manufactured by JASCO Corporation) had been turned off,
a waveform shown in Fig. 8 was observed. And its color was
blue-green.

The discrimination can be effected by six types,
i.e., these reflection of ultraviolet light, reflection of

infrared light, real color in the visible 1light region,

luminescence in the dark, and magnetism, as well as the
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electric field responsibility of the base particle as an

electric conductor.

Example 12
Luminous multilayered film-coated powder using a magnetic
material:
Embodiment in which a layer of a luminous material,
SrAl,0,:Eu alone was coated:
First layer, Silica coating:

A silica coated iron powder I, was obtained in a

similar manner to Example 8.

Second layer, Eu-containing strontium aluminate coating:

In a separable flask, with an ethanol solution
prepared beforehand by dissolving 5.8 g of aluminum
ethoxide, 4.5 g of strontium ethoxide, and 0.8 g of
europium ethoxide in 198.3 g of ethanol was mixed 20 g of
the powder I, and the mixture was thoroughly homogenized.
Thereafter, a solution prepared by mixing 5.3 g of
distilled water in 55.9 g of ethanol was added dropwise
thereto under stirring over 1 hour. After the addition,
the resulting mixture was reacted at ordinary temperature
for 6 hours, and then washed with a sufficient amount of
ethanol. After vacuum drying, the product was further
subjected to heat treatment using a rotary tubular oven at

1000°C for 30 minutes in a nitrogen atmosphere and rapidly
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cooled to obtain a silica-Eu-containing strontium aluminate
coated iron powder I,. The thickness of the Eu-containing
strontium aluminate film was 60 nm, and the powder I, had
reflection peak at 500 nm and showed green color with
reflectance of 28%. After the powder I, had been
irradiated with a fluorescent light for 2 hours, a blue

luminescence was emitted when the powder Il was observed in

a dark box.

Third layer, Silica coating:

Into an ethanol solution prepared beforehand by
dissolving 4.0 g of silicon ethoxide in 158.6 g of ethanol
was dispersed 16 g of the powder I,. Thereafter, a mixed
solution of 8.5 g of ammonia water (29%) and 8.5 g of
deionized water was added thereto under stirring. After
the addition, the resulting mixture was reacted at ordinary
temperature for 5 hours, and then washed with a sufficient
amount of ethanol. After wvacuum drying, the product was
further subjected to heat treatment using a rotary tubular
oven at 800°C for 30 minutes in a nitrogen atmosphere and

cooled to obtain a silica-Eu-containing strontium

aluminate-silica coated iron powder I,.

Fourth layer, Eu-containing strontium aluminate coating:

In a separable flask, with an ethanol solution

prepared beforehand by dissolving 5.8 g of aluminum
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ethoxide, 4.5 g of strontium ethoxide, and 0.8 g of
europium ethoxide in 198.3 g of ethanol was mixed 16 g of
the powder I, and the mixture was thoroughly homogenized.
Thereafter, a solution prepared by mixing 5.3 g of
distilled water in 55.9 g of ethanoi was added dropwise
thereto under stirring over 1 hour. After the addition,
the resulting mixture was reacted at ordinary temperature
for 6 hours, and then washed with a sufficient amount of
ethanol. After vacuum drying, the product was further
subjected to heat treatment using a rotary tubular oven at
1000°C for 30 minutes in a nitrogen atmosphere and rapidly
cooled to obtain a silica-Eu-containing strontium
aluminate-silica-Eu-containing strontium aluminate coated
iron powder I,.

The +thickness of the Eu-containing strontium
aluminate film of the fourth layer of the powder I, was 60
nm, and the powder I, had reflection peak at 480 nm and
showed green color with reflectance of 38%. After the
powder I, had been irradiated with a fluorescent light for
2 hours, a blue luminescence was observed when the powder
was placed in a dark box, the luminescence being lighter

than that of the above two-layer coated powder I,.

INDUSTRIAL APPLICABILITY

As explained in the above, the fluorescent or

luminous composition of the present invention has both of
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color and fluorescence or luminescence, and is usable as an
ink, a filler, and a coating material for color printing or
coating having a monochromatic beautiful and stable color
tone, such as, Dblue, green, vyellow, or the 1like.
Furthermore, since it has an interference reflection peak
outside the visible light region besides the visible light
region, counterfeit prevention with high accuracy 1is
possible through the detection of reflected light by (the
irradiation with) ultraviolet light or infrared light and
also through the discrimination of printed articles by (the
detection of) the presence of fluorescence or luminescence
which allows the genuine/counterfeit discrimination without
using a special reading instrument.

Along with these excellent functions, when a
magnetic material is used as the base material, the
composition is also usable as a color material of the ink
for high performance magnetic color printing, and has an
extremely high practical use because of its capability of
enhancing counterfeit-preventive effect of printed articles
since it possesses combined discriminating functions with
eight types, i.e., wvisible 1light, non-visible 1light
(ultraviolet region and infrared region), luminescence and

magnetism, electricity (change of electric field), electron

beam and further X-ray.
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least two coatlng films on a base particle, and a

fluorescent or luminous substance.

2. The fluorescent or luminous composition
according to claim 1, wherein at least one layer of the

coating films contains the fluorescent or luminous

substance.

3. The fluorescent or luminous composition
according to claim 1, wherein the multilayered film shows a

light interference action,

4. The fluorescent or luminous composition
according to claim 1, wherein the multilayered film shows a
specific interference reflection peak or interference

transmission bottom in a region besides the visible light

region.

5. The fluorescent or luminous composition
according to claim 1, wherein the base particle is a

magnetic particle.
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6. The fluorescent or luminous composition

according to claim 1, which further contains a coloring

agent.

7. A genuine/counterfeit discrimination object, in
which the fluorescent or luminous composition according to

any one of claims 1 to 6 is adhered or contained.

8. A genuine/counterfeit discrimination method,
comprising recognizing fluorescence or luminescence by
irradiating, with a light, the genuine/counterfeit

discrimination object according to claim 7.

9. The genuine/counterfeit discrimination method
according to claim 8, wherein said method is combined with
discrimination with at least one selected from magnetism,

an electric field and an electron beam.

10. Use of the fluorescent or luminous composition
according to any one of claims 1 to 6 for

genuine/counterfeit discrimination.
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