10003689W001 1 DESCRI PTI ON | MAGE, RECORDI NG METHOD, | NFORMATI ON RECOGNI TI ON
VETHOD, AND | NFORMATI ON RECOGNI TI ON SYSTEM Techni cal Field The present
invention relates to an image, a recording nethod, an infornmation
recognition nmethod, ~and an information recognition system WMre 10
specifically, ﬂﬁgoﬁﬁéﬁﬂqoﬁnvention relatés to an i mge, a recording

nmet hod, an information recognition nethod, and an information recognition
systemthat enable easy an authenticity judgnent of a genuine product with
respect to a product produced by forgery, 15 alteration, or a fradul ent

met hod. Background Art Various propositions have been nmade in recent years
in order to prevent imtation, copyi RESCRAETIIRN 20 |ike of various prints
and printed paper typified by stocks and cards. For exanple, Patent
Docunents 1 to 4 each propose a print using ink containing a colorless

pi gmrent whi ch cannot be observed under ordinaréM%i%gt and is excited with
ul traviol et |ight¥8GEe BECORBINGMETHY . IBEPRMAT DONURERCA I ldPbses a

patent Documents 6 o Aobac A FBBREERon; BRbahfai N Bl ol oy Booy
each using 5a.fluorescent agent that emts visible light with
Technical Field
The present invention relates to an image, a
recording method, an information recognition method,
and an information recognition system. More
10 specifically, the present invention relates to an
image, a recording method, an information recognition
method, and an information recognition system that
enable easy an authenticity judgment of a genuine
product with respect to a product produced by forgery,

15 alteration, or a fradulent method.

Background Art
Various propositions have been made in recent
years in order to prevent imitation, copying, and the
20 1like of various prints and printed paper typified by
stocks and cards. For example, Patent Documents 1 to
4 each propose a print using ink containing a
colorless pigment which cannot be observed under
ordinary light and is excited with ultraviolet light
25 to emit visible light. Patent Document 5 proposes a
composition which is excited with infrared light to

emit infrared light. Patent Documents 6 and 7 each



infrared rays. In each of those propositions, information is fornmed by
sequentially lamnating 5 colorant |ayers for respective colors on recording
paper or a recording nmedium Wen one tries to record a | arge anount of
information according to such a node, th? nunmber of |am nated col orant

| ayers increases, so the print or the recording nmedium has 10 an increased
thickness. In addition, in the recording nmedium-or the print in which
information is conposed of a |lam nate of colorant |ayers, the respective
colorants constituting the information are independent of each other.
Therefore, the colorants 15 in the colgorant |ayers can be identified by one
who intends t BIPESS @ fRIFYer y2o¢ alt ePggroAlSPRgYeOdb&Aeht UdinJapanese

Pat ot Appl | cafi o BEHAECT R RorkBr. 735303 “IPATOR (U £ Japancse
Japancee U111 L) VT R0 1 carl G Lai o opEA Rob ™ eHa *a0-287085. 25 - Pat ent
panese i e plication Laid-o : at en
Cocurent $ JananeEELaN denkocabion Ok e N, MBS Per
Document  7:5)apapess Frat ey PPl SRt 1Q8pLRESve colors on recording
paper or é recording medium. When one tries to
record a large amount of information according to
such a mode, the number of laminated colorant layers
increases, so the print or the recording medium has
10 an increased thickness. In addition, in the
recording medium or the print in which information is
composed of a laminate of colorant layers, the
respective colorants constituting the information are
independent of each other. Therefore, the colorants
15 in the colorant layers can be identified by one who
intends to perform forgery or alteration.
-Patent Document 1: Japanese Patent Application Laid-
Open No. H10-297075
-Patent Document 2: Japanese Patent Application Laid-
20 Open No.H07-125403
-Patent Document 3: Japanese Utility Model Examined
Publication No. H07-83987
-Patent Document 4: Japanese Utility Model
Application Laid-open No. Sho 60-187085
25 -Patent Document 5:Japanese Patent Application Laid-
rOpen No. H08-151545

-Patent Document 6:Japanese Patent Application Laid-



Open No. HO09-240136 5 Disclosure of Invention A clear interface generally
exi sts between lamnated layers in a |am nated configuration of the prior
art. Various |light beans are refracted at the tine of incidence/reflection
of light at the 10 interface. It may be difficult to read out a | arge

anount of information accurately if the refraction is not taken into
consideration. In addition, the lamnated ink |ayers may be peel ed off due
to the interface. On the other hand, in the case where an 15 ink |ayer
capable of emtting fluorescence in a visible light region (hereinafter,
referred to as "fluorescent ink layer") is used, fluorescent emni ssion
cannot be obsefped iNo.a blGck2?PhR71 ayer that absorbs all the wavel engths in
the visible light 20 regi on made_of carbon black or the like is placed as

an upper | ayer ~Ppi@ndt Hecument hi sJengeesg Paltesrtefsonti¢akieaybrifls pl aced
on the black ink layer to clarify its presence, or an inmage on the black
ink layer is dio®&d : HQP%%%@%%% met hod, in 25 order to avoid such a

| am nat ed configuration, regional separation of the respective ink |ayers
on the surface of the recording nediumand the stencil 4 printing of them
must be pergor%ﬁgb'ggﬂfgcgg, gvgi%§énobject of the present inventionis to
obtain an iTage an&'a judgnen¥ t'ho

A clear interface generally exists between
laminated layers in a laminated configuration of the
prior art. Various light beams are refracted at the
time of incidence/reflection of light at the

10 interface. It may be difficult to read out a large
amount of information accurately if the refraction is
not taken into consideration. In addition, the
laminated ink layers may be peeled off due to the
interface. On the other hand, in the case where an

15 ink layer capable of emitting fluorescence in a
visible light region (hereinafter, referred to as
"fluorescent ink layer"™) is used, fluorescent

emission cannot be observed if a black ink layer that
absorbs all the wavelengths in the visible light

20 region made of carbon black or the like is placed as
an upper layer. Therefore, in this case, a
fluorescent ink layer is placed on the black ink
layer to clarify its presence, or an image on the
black ink layer is disturbed. In another method, in

25 order to avoid such a laminated configuration,
regional separation of the respective ink>layers on

the surface of the recording medium and the stencil



in each of which, in the case where a fluorescent ink 5 layer uses its
f1uorescent em ssion property as judgnent neans, the |ayer can ensure its
fluorescent em ssion property even when a fluorescent em ssion wavel ength
overl aps the absorption wavel ength of a colorant in a |lam nated ink |ayer.
Anot her object of 10 the present inventioffis to keep a recording density
of the upper ink layer constant or substantially constant so that the
presence of the fluorescent ink |ayer cannot be observed, preferably to
enable an inmage on the upper ink |ayer to be clear at that time. 15 In
addition, a second object of the present invention is to provide a novel
systenlthat cabAdintharg colhvidnem omab Fybebpgirdedmeshd an i mage, a recording
met hod, a judgnment method, or an information recognition method used for
the system by maki ngTReresepeehensivest mserlarto §eo@r@ﬁéﬂﬁélat|onshlp
bet ween a fl uor.escent, ink, Ia er and. an ink |ayer t be | am nat ed

provi ding a no&@quﬁﬁﬁP ° neRER 1D gdg Srét daéﬁ%%gﬂ?PFl9?ﬁ od

fl t t di t hod K t b 25
therefor. |n addh GoGH %mf‘?’ibﬁ‘aéfﬁ% “ene e VEREPORRE s ST

provi de an 5nagggerla%gg % Pfﬁggg ccfil qyy 39 reggﬁglglon met hod,
5

and an inform recognition sys en1capa a“print or the

| i ke which can. é&%%ﬂ% #E tﬂégfa§g?u%%n9%n§dyé”f%g'Pfu&%&g8ght

| am nating a Ig
emission property even when a fluorescent emission

wavelength overlaps the abéorption wavelength of a
colorant in a laminated ink layer. Another object of

10 the present invention is to keep a recording density
of the upper ink layer constant or substantially
constant so that the presence of the fluorescent ink
layer cannot be observed, preferably to enable an
image on the upper ink layer to be clear at that time.

15 In addition, a second object of the present
invention is to provide a novel system that cannot be
conventionally obtained, and an image, a recording
method, a judgment method, or an information

- recognition method used for the system by making

20 comprehensive investigations on the relationship
between a fluorescent ink layer and an ink layer to
be laminated for providing a novel image and a novel
judgment method each utilizing fluorescent property
as well as a recording method and ink to be used

25 therefor. 1In addition, a third object of the present
invention is to provide an image, a recording method,

an information recognition method, and an information



| ayers, and which hardly allows forgery, alteration, 5 or the like. A
fourth object of the present invention is to provide a novel inmge, a novel
recordi ng method, a novel judgnent nethod, or a novel information
recognition nethod capable of show ng different 10 inages with visual
recognition and recognition through optiéhl magni fi cation as inmage judgnment
by paying attention to a-relative positional relationship between a
fluorescent ink layer or a fluorescent particle init and an ink layer to
be 15 lam nated or a colored colorant in it. Oher objects of the present
invention will be understood fromthe follow ng description. The present
invention is iAEERgEd tierachiean gapabhe of PHOVAISGVE cbjreiRt and is
typified by the 2Q follow ng configurations. According to a first aspect of
the present in¥eftildke therdT i@ prevsHed ARCOrRage laF8A mPurbnPhat ed
portion in which _nmultiple Kkinds of_ ink Iggers are | am nated on_a,recording

f
material, char 2BEEF2dd I T HAIOUt h2PLRRFAPEd 25 35S iTBHMPRE Af cblMbr ed
second ink layer | am nate n. fir i nk.layer. havi ng fluorescent em ssion
roperty. andiBdFtror e TGt HkIhuy B LpBYeteatan H G RRELEY manner
with respecd tgrtQ%egqgggp ink layer. Wth this configuration, the presence
of a fluorescent em ssion portion is hardly observed, and

A fourth object of the present invention is to

provide a novel image, a novel recording method, a
novel judgment method, or a novel information
recognition method capable of showing different

10 images with visual recognition and recognition
through optical magnification as image judgment by
paying attention to a relative positional
relationship between a fluorescent ink layer or a
fluorescent particle in it and an ink layer to be

15 laminated or a colored colorant in it. Other objects
of the present invention will be understood from the
following description.

The present invention is intended to achieve

any one of the above objects, and is typified by the

20 following configurations. According to a first
aspect of the present invention, there is provided an
image, having a laminated portion in which multiple
kinds of ink layers are laminated on a recording
material, characterized in that: the laminated

25 portion has a colored second ink layer laminated on a
first ink layer having fluorescent emission property;

and part of the first ink layer is exposed in &



density fluctuation in the colored ink layer is 5 prevented, so no
conventional inconvenience on an inmage occurs. According to a second aspect
of the present invention, there is provided an inage according to the
first aspect of the present invention, 10 characterized in that: the
fluorescent emission property is obt ai ne@ by a fluorescent dispersing
element in a first ink for formng the first ink- |layer; and the average
particle size of the fluorescent dispersing elenment is larger than an 15
average particle size of a colorant in a second ink for form ng the second
ink layer. According to a third aspect of the present invention, there is
provi ded an inﬁ@§t§%c€EQQﬂft%%ﬁmer?$P%@taEBeEPeoﬁeCPW@-dﬂé%éh%y¢ﬁvention
characterized in haé_the 20_thickness of the first ink layer is larger than

the thicknessWéfht k& ise CHE IHERTY R, Fhe BEEEE8CSefosure described above

can be forned %§66§Egﬁﬁi§$§§%$§hﬁgéggkggxﬁgn ao%l§h2>e char ctﬁééstics
or by conbinin e YeTit’ t makes
th ffect : i 4 ' I j ncl. th
oS i o ect SaBhos SRR, { RNt SPnEE SR KA 00 1 Lhe,

UL 2 VL PERVEILO sy o inteohon sacpiciialien weray Lo e
image occurs.

According to a second aspect of the present
invention, there is provided an image according to
the first aspect of the present invention,

10 characterized in that: the fluorescent emission
property 1s obtained by a fluorescent dispersing
element in a first ink for forming the first ink
layer; and the average particle size of the
fluorescent dispersing element is larger than an

15 average particle size of a colorant in a second ink
for forming the second ink layer. According to a
third aspect of the present invention, there is
provided an image according to the first aspect of
the present invention, characterized in that the

20 thickness of the first ink layer is larger than the
thickness of the second ink layer. The dotted
exposure described above can be formed more
effectively by using any one of those characteristics
or by combining two or more of them.

25 Examples of a component that makes those
effects of the present invention more remarkable

include the following configurations: (1) the first



wavel ength region, (2) the wavel ength region of an 5 em ssion spectrum of
the first ink layer is in the wavelength region of an absorption spectrum
of the second ink layer, (3) the first ink layer contains nmultiple

| ant hanoi ds, and uses infrared wavel ength., |ight as excitation energy to
emt fluorescence in 10 the visible |light wavel ength region, (4) the second
ink layer is a layer of a black-based color containing carbon black, (5)"
the image has the first ink layer on which the second ink |ayer is not

lam nated in a portion adjacent to the |am nated 15 portion, (6) the inage
has a part of th econd ink layer ihat does not. haye the first_ink |ayer
ina portion éB?a ENET %G 3 afR Fat BRI pBr PRER L 8nd MorisS 1k H8 of HER T on

resulting fromthe.second ink |ayer, (7 he recording nmaterial has a
tEkbab

transpar ent | afar SAES5h E&H Bh contd PRk “Pay &y i+ p?ﬁ??aninated
portion and O”fﬁﬂgr%%%%§9§§§§93¥[§ QQEERQ”cSEthﬁﬁa%%%%éfﬂ%ﬁ%iggﬁig%@nd (8)

a thickness of transparent er 1rs-’larger ness of

the ink iayers,LoeTRaqen e f&eor fh NOr B! £5 8L endl AGRWNGE Cap Tourth

aspect of the present ™ inv I on, ere I's provi an i‘mage, having a
l'am nat ed pprt QA sksh owhisele dRkdm b Khads; eEti Rkis 1l.ayersi ars, @@ nated on a

recording material, <characterized in that: the |am nated portion has a
col ored secondwh#klkbayeh Irayiat esf oinaabkbsptiBk spectrum of the

second ink layer, (3) the first ink layer contains
multiple lanthanoids, and uses infrared wavelength
light as excitation energy to emit fluorescence in

10 the visible light wavelength region, (4) the second
ink layer is a layer of a black-based color
containing carbon black, (5) the image has the first
ink layer on which the second ink layer is not
laminated in a portion adjaéent to the laminated

15 portion, (6) the image has a part of the second ink
layer that does not have the first ink layer in a
portion adjacent to the laminated portion, and forms
information resulting from the second ink layer, (7)
the recording material has a transparent layer at

20 least on the second ink layer in the laminated
portion and on the dotted exposure portion of the
first ink layer, and (8) a thickness of the
transparent layer is larger than the total thickness
of the ink layers formed on the recording material.

25 According to a fourth aspect of the present
invention, there is provided an image, having a

laminated portion in which multiple kinds of ink



| ayer having fluorescent em ssion property; a part of 5 the first ink |ayer
i's exposed in a dotted manner wth respect to the second ink |ayer; the
thickness of the first ink layer is larger than the thickness of the
second ink layer; and the wavel ength region of an em ssion spectrum of the
first ink layer is in the 10 wavel ength régi on of an absorption spectrum of
the second ink layer. In addition, the recording material has a
transparent |ayer at |east on the second ink layer in the |am nated portion
and on the dotted exposure portion of the first ink layer. The 15
transparent |ayer has an effect of providing refraction such that em ssion
of the dotted érpessr @repadraniomn tédt otaasescootdtied Imagheriem ssi on can be
observed as surface em ssion or an effect of snoothing the surface of the
i mage. 20 AccofFBipigcterd 4949 tin dslpett bhet hampradest Parhidm ilons fhere is
provi ded a recording nethod, including the steps of: formng a first ink
layer of a fiFelorme BAMY a1k ubR¥8Eehamdngpecsiaty &I Eheht 18k a

2 Col orant T S60R%a ATt DRt cASRaF SBRSEREM FEAPSTIO] dyavars Bhposed
in a dotted ma per %ﬁt respect 1o theeﬁecon hnk 9 ayer According to a
sixth aspeg} OE th 5fgséﬁ} ?ﬁﬁV%ﬁtf%n, PREr |§*ﬁr5%1ééﬂjén?%%%¥dlng
met hod, inclugggg E%%ﬁgé%xkéﬁﬁhéOéglggdaikkrﬁ%féyslfﬂgﬂtﬁqckness

of the first ink layer is larger than the thickness

of the second ink layer; and the wavelength region of

an emission spectrum of the first ink layer is in the

10 wavelength region of an absorption spectrum of the
second ink layer. 1In addition, the recording
material has a transparent layer at least on the
second ink layer in the laminated portion and on the
dotted exposure portion of the first ink layer. The

15 transparent layer has an effect of providing
refraction such that emission of the dotted exposure
portion that causes dotted light emission can be
observed as surface emission or an effect of
smoothing the surface of the image.

20 According to a fifth aspect of the present
invention, there is provided a recording method,
including the steps of: forming a first ink layer of
a first ink having a fluorescent dispersing element
on a recording material; and forming a second ink

25 layer of a second ink having a colorant in such a

manner that a part of the first ink layer is exposed

in a dotted manner with respect to the second ink



a first ink having a fluorescent dispersing elenent 5 on a recording
material; and form ng a second ink Ilayer of a second ink having a co

on the first

ink layer, characterized in that the average particle

the dispersing el enent dispersed into the_first ink is larger than,

average particle size of 10 a dispersing &l enent di spersed in the sec
by such an extent that-a part of the first ink layer is exposed in

dotted manner with respect to the second ink layer. According to a s
aspect of the present 15 invention, there is provided a recording ne
including the steps of: formng a first, ink layer of a first ink hav
f1uorescent di $pEFEi-ngPeFeREANT &F & rEcdrilidPaatePfalheapdesemfi ng a

second i nk

| ayer, charact ePVEBELPR t IR Ghe SpptPe
di teri i.s | th lied thick of th d ink
by ouch an ext CRELEALD% T (5P S HaE | FOFRERR Payer oh ST UKRE | R dot t ed
manner wth regp?%EsEOi%Q?k%§f§§f
€ i mage o th

t hose nethods,

ef shagl e%é%@ﬁk§3ﬂgﬁéﬁﬁﬁifi§%&0f89ﬁngi%”%éEHhér%ﬁﬁ met

obt ai ned. I%{
i nclude: (1

| ayer of .a second i nk havingda colorant gn the first 20

eehRckRESE MG methedt i nk

ndef k- Laxer, ASCOLAINg, 4 0. ALy, gpe

Q
present Inventi on n certalnly

each of the 1T st and the second”ink 1s an i for

printing contaipiRg aF AqURRHPridk I hdased bi Uil®rant on the first

10

15

20

25

ink layer, characterized in that the average particle
size of the dispersing element dispersed into the
first ink is larger than the average particle size of
a dispersing element dispersed in the second ink by
such an extent that a part of the first ink layer is
exposed in a dotted manner with respect to the second
ink layer.

According to a seventh aspect of the present
invention, there is provided a recording method,
including the steps of: forming a first ink layer of
a first ink having a fluorescent dispersing element
on a recording material; and forming a second ink
layer of a second ink having a colorant on the first
ink layer, characferized in that the applied
thickness of the first ink on the recording material
is larger than an applied thickness of the secénd ink
by such an extent that a part of the first ink layer
is exposed in a dotted manner with respect to the
second ink layer. According to any one of those
methods, the image of the present invention can be

certainly obtained. Preferable examples of specific

| or ant
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ond i nk
a
event h
t hod,
ing a
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and a filmformng material; (2) each of the first 5 ink and the second ink
s an ink for offset printing, letterpress printing, or screen printing
containing a solvent and an oxidation-polynerizable filmformng nmaterial;
and (3) each of the first ink and the second ink is ink for
ultraviolet-curing printing 10 containing1 sol vent and an

oxi dati on-polynerizable filmformng material. ‘According to an eighth
aspect of the present invention, there is provided an information
recognition method, including irradiating an image, 15 which has a first ink
| ayer |am nated on a recording material and having fluorescent em ssion
property to efPRdftionssdeancetlvpsa Bpekpapciasileds:n tlhe 8% bPE theght

wavel ength regi on by using a wavel ength outside the visible |Iight
wavel engt h regfefSis i@kciand i e 28 erRf gy hndSa2foldred Ve HFAVYFK | ayer

| am nated on the first ink layer, and in which a part of e first ink

| ayer is exposB4Ph1R2%6t &%P%#%ﬂlraﬂﬁ?ﬂu?8§5eef Ot %hﬁf%éa 10k | ayer,

wi th a wavel engt utsi.de - the. visible |lIight vel_engt h- r.eqgi o t 0 observe
25 fIuorescentgggi%s&%&qﬁf?§é??ér%%t?ﬁké?ayé d§§QH)JhPéﬁ%kﬁ%%%gexposure.

According t a;RinLh ASRRCts Sloddes Pk eSENk 11nkn¥ent igsdiher e | s; pgovi ded
an information Trecognition systemfor per?ornlng an aufkent|C|ty ?Udgnﬁnt
of a first proddetctPRle B @MEMBYE oWsEPeen printing containing a

solvent and an oxidation-polymerizable film forming'

material; and (3) each of the first ink and the

second ink is ink for ultraviolet-curing printing

10 containing a solvent and an oxidation-polymerizable

film forming material.

According to an eighth aspect of the present
invention, there is provided an information
recognition method, including irradiating an image,

15 which has a first ink layer laminated on a recording
material and having fluorescent emission property to
emit fluorescence of a specific color in the visible
light wavelength region by using a wavelength outside
the visible light wavelength region as excitation

20 energy and a colored second ink layer laminated on
the first ink layer, and in which a part of the first
ink layer is exposed in a dotted manner with respect
to the second ink layer, with a wavelength outside
the visible light wavelength region, to observe

25 fluorescent emission of the first ink layer due to
the dotted exposure.

According to a ninth aspect of the present



has a first ink layer Iam nated on a recording 5 material and having
fi{uorescent em ssion property to emt fluorescence of a specific color in
the visible 1light wavel ength region by using a wavel ength outside the
visible |ight wavel ength region as excitation energy and a col ored second
i hk layer lam nated on 10 the first ink l&yer, and in which a part of the
first ink |ayer exposed in a dotted manner with respect to the second ink
| ayer, with respect to a second product that does not have the inmage, by
irradiating the image with a wavel ength outside the visible Iight 15

wavel ength region to judge that the first product is a true product on the
basi s of the piesenteoanf tfHeuorestzentoemisdi en ahfoheatirat i nk | ayer
According to a tenth aspect of the present invention, there is provided an
ink for forni ngegogoiftiiost Sy drayeer haer hgriingr escemt hearitsist by property
on which a colored second ink |ayer is |am nated and a part of which is
exposed in a ddﬂ@@@eﬁﬁnﬁé'QMﬁ#¥S¢e@b@@FCFotbﬁé §8sorrd iiMadyerhielnt ai ni ng
a colorant co talnl nultl | ant hanoi.ds, In 25 additiop to the tenth
aspect of the pfésén IﬁVéHfﬁbﬂay?¥ %mﬁB?EeﬁrQPeﬁaﬁ%§q k19 (1) the ink
contalnlng t he oIor nt nt ai ni ng i | e_l.ant.hanoi ds have 12

f1 uor escent” enWé Féne gﬁgfﬁf%%P%nf u?FEBF@E efile S5F-Oh RIS §v¢ Bl or in
the visible |ight wavel.snalh ,d&e P DY, U8 BYc2 HAYS! HOthoUs S1 P51 L he

vi si bl e
light wavelength region by using a wavelength outside

the visible light wavelength region as excitation
energy and a colored second ink layer laminated on

10 the first ink layer, and in which a part of the first
ink layer exposed in a dotted manner with respect to
the second ink layer, with respect to a second
product that does not have the image, by irradiating
the image with a wavelength outside the visible light

15 wavelength regibn to judge that the first product is
a true pfoduct on the basis of the presence of
fluorescent emission of the first ink layer.

According to a tenth aspect of the present

invention, there is provided an ink for forming a

20 first ink layer having fluorescent emission property
on which a colored second ink layer is laminated and
a part of which is exposed in a dotted manner with
respect to the second ink layer, containing a
colorant containing multiple lanthanoids. In

25 addition to the tenth aspect of the present invention,
it is more preferable that: (1) the ink containing

the colorant containing the multiple lanthanoids have



i ght wavel ength region as excitation energy; (2) the 5 ink containing the
colorant containing the multiple |anthanoids be an ultraviolet-curing ink;
or (3) the ink containing the colorant containing the nmultiple |anthanoids
be an oil-based ink. 10 Bri ef Descriptioqupf Drawings FIG 1 is a draw ng of
an image according to the present invention as viewed fromthe surface of
the inmage; FIG 2 is a cross-sectional drawing of the 15 inage of FIG 1
FIG 3 is a drawing showing a state where a colorant used for a first ink
layer is fixed onto a recording naterial; and FIG 4 is a drawi ng showi ng a
state where a _20 transparent, caating | ayer E plaﬁgd qn an out er nos

nt? oRMREXE;

surface. Best MuerFofFCar Fiiig ‘Gt P A Wﬂﬁ?%ﬁ%ﬂﬁﬁuo

invention wll_be des i be 25 .n re deta y Q ref r.red
embodi ments. Ah ?%%ﬁé of F%& réseﬁgganv% t7on |¥gﬂﬁ wﬁge 11msd by

over| appi ng ”“%éé?&ﬁ gpkuéﬁ%%r% %5%é¥EH ﬁeé¥€gggé”thga%1 HlJSt ink Tayer

is formed on ecordi ng. materi a I'rst i nk havi ng

fl uorescent e n r ofp )t irst
k] ayer by’ e erRYBReNGE, afe@ﬁ@“?%%r‘%‘%%%?g}?ﬁﬁﬁ ST et L

dot t ed 5 ink containing the colorant containing the multiple
lanthanoids be an ultraviolet-curing ink; or (3) the
ink containing the colorant containing the multiple

lanthanoids be an oil-based ink.

10 Brief Description of Drawings
FIG. 1 is a drawing of an image according to
the present invention as viewed from the surface of
the image;
FIG. 2 is a cross-sectional drawing of the
15 image of FIG. 1;
FIG. 3 is a drawing showing a state where a
colorant used for a first ink layer is fixed onto a
recording material; and
FIG. 4 is a drawing showing a state where a
20 transparent coating layer 1is placed on an outermost

surface.

Best Mode for Carrying Out the Invention
Next, the present invention will be described
25 in more detail by way of preferred embodiments.
An image of the present invention is an image

formed by overlapping multiple ink layers,



manner on the second ink layer; and the image is forned by at |east one of
the first ink layer and the second ink layer. Wth this characteristic, the
optical density of the second ink |ayer is conparable 10 to that of an inmage
conposed of the second ink |ayer alone, fﬂd is sufficient for an image, and
the first ink layer cannot be observed. addition, em ssion can be
observed in the form-of a dotted emtting portion when the inage is
optically magnified at a 15 magnification of 5 to 10, so the em ssion can be
observed in the formof a |line-shaped or plane-shaped emtting portion (the
foll owi ng exanp| es wi thqut explanations satisfy this condition an rovide
this effect).Cli‘ér?Féerfzserﬁjovas“a FagR g%rFﬁelBﬁ‘eslémerirﬂv% ‘?%‘ﬂegmﬁﬁn

v oved T1om o B LSS USSR D N AU, o DRLIION A, SeLgpsponc o

corresponds to.an_ink | ayer portio H% by neans, 25 .of second_i nk. The
part 1 of the F?lrl(s) PRk ayeéﬁr)lsrssl%rg ’g‘éﬁg?‘ﬁya Sotsteé:émn%?nlnne}? aloarf?ﬁeggecond

|k aver 2. Thendal Led xpostie defines, 8, Blatie Posl 1 analodd

rel ationship between a fluorescent 1nk er o uorescent particle in
it and an ink Layer the g rJamnated, oF ascakpredcalpraniodiedt. Even if

the ink layer is |amnated, fluorescent em ssion can be 5 observed in the
formof a dottgdnagit bnN@HOrdd®hd ink layer; and the image is
formed by at least one of the first ink layer and the
second ink layer. With this characteristic, the
optical density of the second ink layer is comparable

10 to that of an image composed of the second ink layer
alone, and is sufficient for an image, and the first
ink layer cannot be observed. 1In addition, emission
can be observed in the form of a dotted emitting
portion when the image is optically magnified at a

15 magnification of 5 to 10, so the emission can be
observed in the form of a line-shaped or plane-shaped
emitting-portion (the following examples without
explanations satisfy this condition and provide this
effect).

20 FIG. 1 shows an image of the present invention
when viewed from a printed surface. In the figure, a.
portion 1 corresponds to a part of an ink layer
formed by means of a first ink. A portion 2
corresponds to an ink layer portion formed by means

25 of a second ink. The part 1 of the first ink layer
is exposed in a dotted manner on the second ink layer

2. The dotted exposure defines a relative positional



t hrough judgnment according to magnification by means of a lens or the |ike.
At the sane time, the fluorescent em ssion can be observed in the formof a
| i ne-shaped or pl ane-shaped emtting portion. 10 In addition, FIG 2 is a
cross-sectional drawing of the image of FIG 1. In the figure, the portion
1 corresponds to the first ink |ayer port%%n. The portion 2 corresponds to
the second ink layer portion. In addition, broken lines indicate the 15

t hi ckness of the second ink |ayer (thickness of a printed coating) Since
the thickness of the second ink layer is smaller than that of the first ink
| ayer, the second ink |ayer is fixed to each gap between bunps of the
first ink | ayeFelThépapbi®, betarash i@:afl%r@%‘ﬁgﬂgylﬁk tthgefecond i nk | ayer

(for exanple, 1.40) 1is nearly equal to that of the second ink |ayer alone
(for exanple, ilﬂ@y?sFﬁnﬁh@aéﬁdvg“ﬂe%%r}%t?%ﬁ,aﬂhéﬁktﬂéyﬁﬁf§ﬁ>ﬂﬁk | ayer is

formed by neans of an ink that uses infrared 25 wayelength light as
excitation oncldyiPECER 1 Pusiitdth ot AR halR ohn fERGMLLE THoan
i ncreased nunPeL L g%cuﬂiﬁézy%gé&§tifgs.rég ad itign,.m@@@215k&§e first
ink layer is f of e Ky medns O ah- Tk thAtrousel’i ffrared wa531ength l'i ght

oS el UL SDEL Yol 8uCTHL U oS R LB LI vl enot
wavel engt h regiRP-Qhhan Rt ccording to magnification by means
of a lens or the like. At the same time, the
fluorescent emission can be observed in the form of a
line-shaped or plane-shaped emitting portion.

10 In addition, FIG. 2 is a cross-sectional
drawing of the image of FIG. 1. In the figure, the
portion 1 corresponds to the first ink layer portion.
The portion 2 corresponds to the second ink layer
portion. In addition, broken lines indicate the

15 thickness of the second ink layer (thickness of a
printed coating). Since the thickness of the second
ink layer is smaller than that of the first ink layer,
the second ink layer is fixed to each gap between
bumps of the first ink layer. Therefore, the optical

20 density of the second ink layer (for example, 1.40)
is nearly equal to that of the second ink layer alone
(for example, 1.43).

In the above description, when the first ink
layer is formed by means of an ink that uses infrared

25 wavelength light as excitation energy to emit
fluorescence, the image can find use in an increased

number of security applications. In addition, when



spectrumof the first ink layer is in the wavelength region of an
absorption spectrum of the second ink layer, it becones possible to exploit
the characteristics of the image of the present invention. 10 That is, the
i mage, which is hardly recognized with the eyes in ordinary cases owng to
a large printed area of the second ink I%@er, can be observed with a

m croscope or through irradiation with infrared wavel ength |ight when the
first ink layer is formed 15 by neans of the above ink. Wen a col orant of
the first ink formng the first ink layer is a pignent, the first ink can
be easily exposed in a dotted manner in the second ink |ayer. The col orant
of the first FAR i£drgar dindullaysr pkef EpaBEY AN Mesngamiic AlROLIp ghedE . The
colorant of the first ink is also particularly preferably a col orant

contai ning nulEPpl dnfEROeshdiadie Lamhh al tohbr 8t SFCitted UL SRETINK formi ng
t he second ink i s.a nonfluorescent. 25 col fl uorescent property

| . e
of the first iﬁ?a¥§§51%l@£¥Qﬁ§§ﬁﬁﬁIbnoBE%rVéﬁ?ggggﬁéﬁqﬁwﬂﬂv%*63$ second
ink i f bly. i t., ti | | f ly. i i
ink is preferably.a pig eﬂlﬁﬁﬁﬁ%o %# %% ¥%EB§HEE§ c%ﬁ% an, J_nor gani c

pi gnent. |In addrtich! whe ant _ i k' 9%yer i s car bon
Dk, e Tl MR by St g RoRulEg ecalshy i gecond 1k
present I nventsBBctrum of the first ink layer is in the wavelength
region of an absorption spectrum of the second ink
layer, it becomes possible to exploit the
characteristics of the image of the present invention.
10 That is, the image, which is hardly recognized with
the eyes in ordinary cases owing to a large printed
area of the second ink layer, can be observed with a
microscope or through irradiation with infrared
wavelength light when the first ink layer is formed
15 by means of the above ink. When a colorant of the
first ink forming the first ink layer is a pigment,
the first ink can be easily exposed in a dotted
manner in the second ink layer. The colorant of the
first ink is particularly preferably an inorganic
20 pigment.
The colorant of the first ink is also
particularly preferably a colorant containing
multiple lanthanoids. When a colorant of the second
ink forming the second ink layer is a nonfluorescent
25‘ colorant, fluorescent property of the first ink layer
can be easily observed. The colorant of the second

ink is preferably a pigment, particularly preferably



is a recording nmethod for formng an i nage by overlapping multiple ink
tayers, the method including: formng a first ink layer of a first ink
havi ng fl uorescent em ssion property on a recording 10 nmaterial; and form ng
a second ink |ayer of a second ink on thﬁ first ink layer so as to have a
space. The recording nethod of the prese € inventionis a recordi ng net hod
for formng an image by overlapping multiple ink |ayers, the nethod 15
including: formng a first ink layer of a first ink having fluorescent
em ssion property on a recording nmaterial; and formng a second ink |ayer
of a second ink on the first ink |ayer, in which the average article size
of a di spersi nglel'@aiftan G pe}tdBaANtnt ol 202dAetEPRst WhglR ithe FYP T2 RN t he
average particle ize of a disgeisin el ement di spersed into_the second

a

ink. The di ffePéndds PR dgtPat@VEFelsi £8THA0 et abtyeshiihsSthat

fluorescent particl.es have ag%?averagg EarticLe %i m or nore to

ze of 0.5
about 3 pm 25 68#e#&%ﬂﬁyfﬁp I or 2 1id §29vh4 .Iea%f?%%dFﬁ? Fgcoﬁgre
pr ef er abl e tha-nﬂaﬁ%%%%gs %¥£$%eﬁ€8@vg%aggf1Q%#qgaéaf1§ﬁt|n this range

account for 40% or 1 rrst in e a coforéed col orant has

I orec o e erRbre B AIn oI al 36 BT onkepSpaniagelly, the
col ored col orafty igS J&f el ARl Yn@Ph9HJEBKC rdy@ iy &h image by
overlapping multiple ink layers, the method
including: forming a first ink layer of a first ink
having fluorescent emission property on a recording
10 material; and forming a second ink layer of a second
ink on the first ink layer so as to have a space.

The recording method of the present invention
is a recording method for forming an image by
overlapping multiple ink layers, the method

15 including: forming a first ink layer of a first ink
having fluorescenF emission property on a recording
material; and forming a second ink layer of a second
ink on the first ink layer, in which the average
particle size of a dispersing element dispersed into

20 the first ink is larger than the average particle
size of a dispersing element dispersed into the
second ink. The difference in average particle size
is preferably such that fluorescent particles have an
éverage particle size of 0.5 uym or more to about 3 pmA

25 (preferably 1 pm or more to 2 um or less, and it is
more preferable that particles having an average

particle size in this range account for 40% or more



organi c pignment. The recording nmethod of the present invention is a
recording nethod for form ng an inage by overlapping nultiple ink |ayers,
the nmethod 10 including: formng a first ink layer of a first ink having

fl uorescent em ssion property on a recorq#ﬂg material; and form ng a second
ink |ayer of a second ink on the first i | ayer, in which the thickness of
the first ink layer fornmed on the recording material 15 (thickness of a
printed coating) is larger than the thickness of the second ink |ayer. The
ink used for the image formation contains a colorant such as a pignent,
and a dispersant for maintaining a state of _dispersion of the colorant in a
liquid, or a fPEnt2® farsitnd aterillord Fpler efofolionand s cdtorant to

printing paper (hereinafter, the term"printin paper.” .al so refers to a
recordi ng medi @ rag?ePaFﬁ%c%%s%ﬁﬁﬁi%% ?%ﬁr%ﬁg?a © f&pnaﬂFoﬁ?mannples of

the recording.nedium.include: ordi nary comrercial.ly 25 avail able recording
medi a such as %ﬂ?ﬁ} %Fﬁéﬁgf'%ﬂgﬂﬁiﬁo %#%?%Fs?aﬁﬁacﬁgﬁrﬁﬁﬁied cardboard; and
(nose P e PRS0 I8 PO RO BLPRCTRAL 3 33 coat o
T 0 ) YDA OB SN 0 IR P AT g
according to agr§akiet pigment.
The recording method of the present invention
is a recording method for forming an image by
overlapping multiple ink layers, the method
10 including: forming a first ink layer of a first ink
having fluorescent emission property on a recording
material; and forming a second ink layer of a second
ink on the first ink layer, in which the thickness of
the first ink layer formed on the recording material
15 (thickness of a printed coating) is larger than the
thickness of the second ink layer. The ink used for
the image formation contains a colorant such as a
pigment, and a dispersant for maintaining a state of
dispersion of the colorant in a liquid, or a film
20 forming'méterial or binder for fixing the colorant to
printing paper (hereinafter, the term "printing
paper" also refers to a recording medium) after ink
is applied to record information. Examples of the
recording medium include: ordinary commercially
25 available recording media such as pulp, fibers,
resins, stickers, and corrugated cardboard; and those

obtained by subjecting the above recording media to a



node is mainly water or a m xture of water and a water-soluble organic

sol vent. Exanples of a water- soluble |iquid nediuminclude: water-sol uble
al cohol s; and wat er - sol ubl e pol yhydric al cohols such 10 as et hyl ene gl ycol,
propyl ene glycol, diethylene glycol, triﬁghylene glycol, and glycerin. In
addition, in order to maintain the dispersability of a pignent in an
aqueous nedium the liquid nmedium contains any one of pignent dispersants
such as 15 various surfactants and water-soluble resins. Representative
exanpl es of the water-soluble resins include acrylic resins having a

wat er - sol ubl e group such as a arboxY group or a quaternary anmoni um
group. 20 In aHARtiEEN, RARST S 7 e of LPfe present invention is fornmed by

means of an ink for gravure printing, for exal aquequs ink for
gravure printing, aﬂh%nﬁWQFSno s&&gﬁeékuiﬁ)%%Bfﬁpnﬁﬁg Qrmﬁgter sol ubl e
or gani ¢ sol vent sucg ep al cohol, a d 5 a_water.- %o ubl e e5|n$o(ﬁc

t he

wat er - i nsol ubl 8§ tﬁﬂ¥I?$ T 50?8rpfﬁ8 %ﬁﬂe
resins includg, 3@%&"0 as %dﬁ%eﬁ@(ﬁ%aff§°£h9$nv'thl %fﬁ%%d§hﬁoﬂ9£y”er

resins, ethylene nyI acetate copol yner® resin$ resins
pOlyaﬂlde reesi gy wﬁ%h'%%%SQnQ&ﬁﬁdléeﬁbfﬁedDQbXHEeEﬂgn%cf%%'E%kfﬁ%‘

chl ori nated pol ypropyl ene resins. The i1 nk further ontains a cross-Iinking
agent or the |jkgedSs mainly water or a mixture of water and a
water-soluble organic solvent. Examples of a water-
soluble liquid medium include: water-soluble
alcohols; and water-soluble polyhydric alcohols such

10 as ethylene glycol, propylene glycol, diethylene
glycol, triethylene glycol, and glycerin. 1In
addition, in order to maintain the dispersability of
a pigment in an aqueous medium, the liquid medium
contains any one of pigment dispersants such as

15 wvarious surfactants and water-soluble resins.
Representative examples of the water-soluble resins
include acrylic resins having a water-soluble group
such as a carboxyl group or a quaternary ammonium
group.

20 In addition, when the image of the present
invention is formed by means of an ink for gravure
printing, for example, an aqueous ink for gravure
printing, an emulsion composed of water containing a
water-soluble organic solvent such as an alcohol, and

25 a water-soluble resin or a water-insoluble resin, or
the like is used for the ink. Examples of the resins

include acrylic resins, vinyl chloride-vinyl acetate



requi red. Exanpl es of an organic solvent when the inmage is formed by neans
of an oil-based ink for gravure printing include nethyl ethyl ketone,

t ol uene, xylene, cycl ohexanone, cycl ohexane, and al kyl 10 substituted

cycl ohexane. Exanples of a filmformng material (binder) for the ink

incl ude the above water-insoluble resins!?The oil-based ink sinilarly
contains a cross-linking agent as required. In addition, when the inmage of
the present 15 invention is fornmed through offset printing, |etterpress
printing, or screen printing, a liquid nediumfor ink used for each
printing contains a petroleumbased solvent and a filmform ng materi al
havi ng an oxi daebehypelry mesiiiubl e donbteebvhdysuekhedstzo asmmldrgs ng oi |
drying oil, a rosin-denatured phenol resin, a petroleumresin, or an al kyd
resin. Any onefesiNehePRHs®S 191y Uier Hedli aPPYERRILSR 4RGWhicle) for ink is
conventional ly kn?mn, an?§§2¥%one of the other _conventionally known |iquid

medi a can be uSBdlFoPSER K §r1F or P hyUEREDPREgE S e Present
venon, A LRSYERSL O G ISR L Gl oh e et oTnagpt el e printi o
other P11 OUBUSSLAT 8 AU SHRLLERD SpcBeopTiLCIaiaeL oL of (e
ink as a col oragt9telnk EQEmBALsORE h W¥anic solvent when the

image is formed by means of an oil-based ink for

gravure printing include methyl ethyl ketone, toluene,

xylene, cyclohexanone, cyclohexane, and alkyl-

10 substituted cyclohexane. Examples of a film forming
material (binder) for the ink include the above
water-insoluble resins. The oil-based ink similarly
contains a cross-linking agent as required.

In addition, when the image of the present

15 1invention is formed through offset printing,
letterpress printing, or screen printing, a liquid
medium for ink used ﬁor each printing contains a
petroleum-based solvent and a film forming material
having an oxidation-polymerizable double bond such as

20 semi-drying oil, drying oil, a rosin-denatured phenol
resin, a petroleum resin, or an alkyd resin. Any one
of the above liquid media (varnish and vehicle) for
ink is conventionally known, and any one of the other
conventionally known liquid media can be used for an

25 ink for forming the image of the present invention.

Although liquid media for ink used for representative

printing modes have been exemplified above, liquid



above conventionally known printing nodes. The term "fluorescent col orant”
refers to a colorant that uses |ight having a certain wavel ength as

excitation

does not include the wavelength for the excitation. O such col orants,

pi gment havi ng hi gh

conbi nati on dependi ng on applications and purposes. The fluorescent

colorant to be used in the 15 present invention, which has fluorescent
em ssion property and is used for ink, generates a spectrum when it
excited with ultraviolet light and then returns to a |ower energy |evel.

addition, a peakdiaef fidre ispectsedin Isri hha wahelremgtimtriagy amodd s bhue,
or the like. The colorant is obtained by adding a trace anount

green, red,

of nmetal (suchadsoceppdricalsi¢ver, manganese, bisnuth, or |ead) as an

activator for intensifying em ssion to a high-purity

such as zinc sul fi deThe Ba2B shigmaptgfiznial k&l Fhe paeskntetal ; and
sintering the  mxture at a high tegferature. The _.hue, brjghtness, and

degree of col o N¥ENEAEA ilsh Htdant u

adj usted i
activator.

is

20

Ca2B509d : Eu2+, . CawA1l ZnQ.Zn §Tf§'£§5wﬁip§i¥%523:5” Zn§:%QKEYVEn:Eu,

Y203: Eu, Gd202&PTES [CRS& tien

10

15

20

25

ing modes term
"fluorescent colorant" refers to a colorant that uses
light having a certain wavelength as excitation
energy to emit light in a different wavelength region
that does not include the wavelength for the

excitation. Of such colorants, a pigment having high

fastness property is preferable. A dye may be used

in combination depending on applications and purposes.

The fluorescent colorant to be used in the
present invention, which has fluorescent emission
property and is used for ink, generates a spectrum
when it is excited with ultraviolet light and then
returns to a lower energy level. In addition, a peak
of the spectrum is in a wavelength region of blue,
green, red, or the like. The colorant is obtained by
adding a trace amount of metal (such as copper,
silver, manganese, bismuth, or lead) as an activator
for intensifying emission to a high-purity
fluorescent material such as zinc sulfide or a
sulfide of an alkaline earth metal; and sintering the
mixture at a high temperature. The hue, brightness,

and degree of color attenuation of an ultraviolet

energy to emt light in a different wavel ength region 10 that

a

fast ness property is2Ppreferable. A dye may be used in

In

fl uorescent materi al

P9§?§F§Pt2EOQQRﬁ¥%Cb%tu%$%n§ﬂF can be
accor dance ith a conbination of. a host crystal and_a
CoERE! Dlgpimhide 41 4 ne0 TP hOREs okt ANy {Ges uaE the



Y3Al 5012: Ce, Sr5(POX)3d:Eu, 3(Ba, M) O 8A 2(3: Eu, Zn2GeO4: Mh, Y(P,

V) 04: Eu, 0.5MyF2. 3. 5Mg0Ge®2: Mh, ZnS: Cu, and ZnS: Mh. Each of themis used

al one, or several kinds of themare arbitrarily selected and 10 m xed
before use. Fluorescent spectra of those  fl uorescent col orants have peaks
outside the wavel ength region of bl ue, g%' red, or the like, and can be
appropriately selected in accordance with a desi red fluorescent spectrum
15 An infrared fluorescent pignment to be used in the present invention is a
pi gment which is excited wth infrared Iight (about 800 to about 1,200 nm
to emt visible light (about 400 to about 800 nm). The infrared

fl uorescent pi §HBAFSFSeRLS p&@m@gaerﬁa@dom@wateﬁawn@%mn@m y speci al

excitation nechani sm mg)em fical L% muj ti- photaons of infrared |ight
having smal | ef&Fgy2aFerbddd tieexet 2 hopsi SFéfsltlaglhtaréiln %%. JRCLTREOT -
excitation mechanis them_ which is 25

. cl f t t
observed in many hogp%? %gfékﬁlglgﬂﬁlsgr‘% tvk\%)ﬁlpu‘irr%?‘éen aFPhPIERY the |ike
as activators, ? % tosgcq_r%!utzat i 8QW{)§/, pﬁ% or mdz%?%%i@?%,lrgul ti-stage 22
ivator pe '+

excitation in ac he ot her i3° glien Tn8+, Ho3'

%rjl Lh& lal ktl ﬁ:s%%fs ?PZ?\IS er' §n£ Z(slgl an@écgﬁe?g}iy)f ?%(?ﬁ% 5 sénS| t2|Ot Br?g?hat
is, multi-stageene,ogxdradsf@o,);cl:Eu, 3(Ba, Mg)O-8Al1,05:Eu,
Zn,Ge04:Mn, Y (P, V)O4:Eu, 0.5MgF,-3.5Mg0-Ge0,:Mn,
ZnS:Cu, and ZnS:Mn. Each of them is used alone, or
several kinds of them are arbitrarily selected énd

10 mixed before use. Fluorescent spectra of those
fluorescent colofants have peaks outside the
wavelength region of blue, green, red, or the like,
and can be appropriately selected in accordance with
a desired fluoréscent spectrum.

15 An infrared fluorescent pigment to be used in
the present invention is a pigment which is excited
with infrared light (about 800 to about 1,200 nm) to
emit visible light (about 400 to about 800 nm). The
infrared fluorescent pigment is a fluorescent

20 material having an extremely special excitation
mechanism. Specifically, multiple photons of
infrared light having small energy are used to excite
visible light emission. The excitation mechanism is
classified into two types. One of them, which is

25 observed in many host crystals usiﬁg Er“} Ho“} {rare
earth) and the like as activators, 1s such that

excitation is performed through multi-stage



resulting fromthe absorption of infrared rays by a sensitizer Yb3+.

Speci fic exanples of the sensitizer include YF3:Yb+Er, YF3:Yb+Tm and
BaFCLl: Yb+Er. The nonfl uorescent colorant to be used in the 10 present
invention is preferably a pignent. Exanples of an ordinary pignent include:
i horgani ¢ pignents such as titanium oxi d& zinc white, ultramarine bl ue,
iron blue, chrom um oxide, and iron oxide; insoluble azo pignents such as
arylides, acetoacetic acid 15 arylide disazo pignments, and pyrazol one azo

pi gments; soluble azo pigments such as |ake red C and brilliant carm ne
6B; organic pignments such as copper phthal ocyani nes, quinacridones,

i ndi got hi oi ndi gscipiagrem sin igrfartdtonesonand Pee yabhepetypends Zudgi gnent s;
and various pi%nents ysed fgor copyentional _printing ink such as carbon

bl ack. | n eachtBafbifEfati ofMof Pgner’s, thdel bkei Agr phpegidmiand be used is
preferably a pignent having a sljight or no absorption in the infrared
portion and 25C?H§e&lﬂﬁaﬁ&ﬂ%ﬁeéiﬁ?i%nhlggﬁreiﬁﬁﬁﬁeﬁhﬁﬂﬂgﬁiWH%Ekpl%ignent

(hat absorbs 148000 an el e pewel chgth, Leglon i et 11 1s Lo
o her of e SpRs AT PLeELEbLy vegd Whccoriptippuih @
whi te pignent'résﬂﬁ%fﬁﬁafyoﬂr%hgwgggoPﬁgﬂsﬂto%fﬁh%yﬁyé&/fig§CW§Sathe
sensitizer Yb®*. Specific examples of the sensitizer
include YF;3:Yb+Er, YF;:Yb+Tm, and BaFCl:Yb+Er.
The nonfluorescent colorant to be used in the
10 present invention is preferably a pigment. Examples
of an ordinary pigment include: inorganic pigments
such as titanium oxide, zinc white, ultramarine blue,
iron blue, chromium oxide, and iron oxide; insoluble
azo pigments such as arylides, acetoacetic acid
15 arylide disazo pigments, and pyrazolone azo pigments;
soluble azo pigments such as lake red C and brilliant
carmine 6B; organic pigments such as copper
phthalocyanines, quinacridones, indigo-:thioindigo
pigments, indanthrones, and perynone‘*perylenen
20 pigments; and various pigments used for conventional
printing ink such as carbon black.
In each'combination of pigments, the brdinary
pigment to be used is preferably a pigment having a
‘'slight or no absorption in the infrared portion and
25 the ultraviolet portion. For example, when a black
pigment that absorbs light over an entire wavelength

region is used, it 1s preferably used at a low



em ssion of the ultraviolet fluorescent pignent and/or the infrared
fluorescent pignent wthout allowng ultraviolet |light and/or infrared
light with which the printed layer is irradiated to pass through 10 the
printing paper. In addition, a colored ordinary pignment to be used is
preferably a pignent having a hue differédt fromthe enission wavel engt h of
the wultraviolet fluorescent pignent and/or the infrared fl uorescent
pignent. In such a conbination, 15 irradiation of a print with ultraviolet
light and/or infrared |ight provides an observer with a significantly
different visual appreciation. As a result, a |arge anmount of information
can be recor degoncend Fagriget y(1ass eEhanoA, mand al siifi egdiidd st 20

i nformation becone difficult, and a fal se product can be easily, detected.
The ink to be Gdédsmn el cdprei RYERENsS danPrsd gk neds ey #ixi ng

requi red conponents and dispersing,a pi t intao.a liqujd nmedium according
25 to a productP8iRy qk%Péﬁg ed gbgwg§%gﬁgﬁFiﬁfﬁﬁﬁﬁ§S bl P¥8Ei ol et

1 uorescent pl agentang e, LA oF£0: b SRRETE PLOTH: 235 pyesedi monc i
b 1 ST Y UDKERL Rl 0.2 e hgPeL S Onk el AL e paf AL LBRUID o,
not 5 particul gpliwdiigH ted rispeci £158kbYett BeubHed®nt pigment
and/or the infrared fluorescent pigment without
allowing ultraviolet light and/or infrared light with
which the printed layer is irradiated to pass through'
10 the printing paper. In addition, a colored ordinary
pigment to be used is preferably a pigment having a
hue different from the emission wavelength of the
ultraviolet fluorescent pigment and/or the infrared
fluorescent pigment. In such a combination,
15 irradiation of a print with ultraviolet light and/or
infrared light provides an observer with a
significantly different visual appreciation. As a
result, a large amount of information can be recorded,
the forgery, alteration, and falsification of
20 information become difficult, and a false product can
be easily detected.

The ink to be used in the present invention can
be obtained by mixing required components and
dispersing a pigment into a liquid medium according

25 to a production method adapted to its printing mode.

The ultraviolet fluorescent pigment and the infrared

fluorescent pigment easily sediment in ink because of



suitable for inkjet recording, gravure printing, offset printing,
letterpress printing, screen printing, or the |like. Exanples of the
printing paper (recording 10 nediunm) include: securities, bills, gift
certificates, cards, train tickets, adnizaion tickets, and the |iKke;

synt hetic paper; and plastic filns. The anples further include a
comodity itself which is easily imtated, and a case or corrugated
cardboard 15 box for the commodity, so the printing paper is not
particularly limted. Printing on the printing paper (recording nedium nmay
be such that various inmages (information) are recorded by nmeans of the
above ink al oAéS drRhEY TRESUERCt BAREVATYpeci PRECIREGe iHEIF0rARR 20 on part
of an ordinary print cording to the nethod  .of the present invention. For
exanpl e, secur PEiceST 5E 4F e b On@aﬁ?ﬂﬂ¢%ﬂ%ﬁ?&§% PrEAEPRET nk, and
only part of its dmnage may f.orned according to e , nethod of the present
i nvention. A f%ﬁﬁélpécsecélnﬁe 25 it li‘aanias %’r%’Eﬁ& ?eg%‘ﬁéjnéjlyvé[}eaﬁspr% | em
associated wit 0 ided_b r ot a . of apn.i e, for
exanpl e, part EP%éﬁﬁﬁfgg’%%ﬁ§§%§598f¥F§tF§%§%%§1&5?%@?&%% gftﬁgghe met hod
of the presenbampueniifn., Nexhirad, exgrehe;olaltie rgeording; gethod of the

present invention wll be ‘described wth reference to 5 the draw ngs.
suitable for inkjet recording, gravure printing,
offset printing, letterpress printing, screen
printing, or the like.
Examplés of the printing paper (recording
10 medium) include: securities, bills, gift certificates,
cards, train tickets, admission tickets, and the
like; synthetic paper; and plastic films. The
examples further include a commodity itself which is
easily imitated, and a case or corrugated cardboard
15 box for the commodity, so the printing paper is not
particularly limited. Printing on the printing paper
(recording medium) may be such that various images
(information) are recorded by means of the above ink
alone, or may be such that a specific image is formed
20 on part of an ordinary print according to the method
of the present invention. For example, securities
may be formed by means of ordinary printing ink, and
only part of its image may be formed according to the
method of the present invention. A fluorescent
25 pigment is relatively expensive. A problem
associated with cost can be avoided by printing a

part of an image, for example, part of a large number



FIG 1 shows an image of the present invention when viewed fromits
surface. In the figure, a portion 1 corresponds to a portion in which a
first ink layer is formed. A portion 2 corresponds to a 10 portion to which
a second ink layer is forned. Part of the first ink layer is exposed in a
dotted manner on the surface of the secofd ink layer. FIG 2 is a
cross-sectional drawing of the image of FIG 1. In the figure, aregion 1
15 corresponds to the portion to which the first ink layer is forned. A
region 2 corresponds to the portion to which the second ink |layer is
formed. In addition, broken lines indicate the thickness of the second ink
| ayer (thicknes$ dktaepsi meedeqaringyd 20tEi hbe tiedhdd ckheslse of the second
ink layer is smaller than that of the first ink layer, the second ink

| ayer is fixedPreseath igajeieitaien bunps of the first ink layer. FIG 3
shows a state where a col orant used for 25 the first ink layer is fixed
onto a recording naN%¥FalanlﬁXPW@ G £hey IRFPTIANYT @8¢Pé§b6ﬁa§jﬁb t he
first ink layer portion. ortlon corrg? ond 6 t.o the second ipk |ayer

portion. In adBFEFGRL BP@F qur%% AP caBaCLh e L F T ReS sERond i nk

| ayer. The. se nd ink.la Ler is fixed to each gap between bunps of the
first ink ﬁ%ye?g dﬁﬁg}n SShows a state where a t ranspar ent

FIG. 1 shows an image of the present invention
when viewed from its surface. 1In the figure, a
portion 1 corresponds to a portion in which a first
ink layer is formed. A portion 2 corresponds to a
10 portion to which a second ink layer is formed. Part
of the first ink layer is exposed in a dotted manner
on the surface of the second ink layer.
FIG. 2 is a cross-sectional drawing of the
image of FIG. 1. In the figure, a region 1
15 corresponds to the portion to which the first ink
layer is formed. A region 2 corresponds to the
portion to which the second ink layer is formed. 1In
addition, broken lines indicate the thickness of the
second ink layer (thickness of a printed coating).
20 Since the thickness of the second ink layer is
smaller than that of the first ink layer, the second
ink layer is fixed to each gap between bumps of the
first ink layer.
FIG. 3 shows a state where a colorant used for
25 the first ink layer is fixed onto a recording
material. In the figure, a portion 1 corresponds to

the first ink layer portion. A portion 2 corresponds



coating layer 3 is placed on an outernost surface. Wen the transparent
coating layer is placed on the outernpbst surface, the irregularities on the
i mge surface are suppressed, whereby the print quality of 10 the inage
becones satisfactory. In this case, when a filmshaped |ayer is used as the
ttansparent coating |layer, a |large numbes® of fine air bubbles that cannot
be normal |y observed can be generated between the inage surface and the
film As a result, it becones 15 difficult to judge the state of a printed
portion fromthe inmage surface, which is preferable for an image for which
security is demanded. In addition, the use of the above recording nethod
results in thetdorhat segond angoddhyamgeqrt 2On whekrei addisécondbirpkenayer is
formed by neans of a second ink on a first ink |layer fornmed by neans of a
first ink havi hgnepudrdscane dRssdilviciproperey bheaseceost dinkg Ivtarial with
the second ink | ayer being exposed in a dotted manner on the first ink

|l ayer. 25 ThelPeesBRENEANGEMt ilGY el sl pf %8 deko aRarhf aRatiedi¥ 98t ogni ti on

nmet hod characterized hy, . .including irradiating the i mage descri bed above
with 27 ul travP9rRes P'gﬁpeaéﬁﬁﬂtfiﬁKeﬁ%Xﬁ¥ight to recogni ze information

and an inf@rmation r gnjtion system_.characterized by including the
above- descr’i bed inadgﬁ?’ % Fﬁ%ﬁ? Soires St S8 &i kTN ?ﬁ%ngnage with 5

ul traviol et li@@ét%ﬁglggygqf%aq§jdj§ggd QQQaﬂegﬂ§ermost surface.

When the transparent coating layer is placed on the
outermost surface, the irregularities on the image
surface are suppressed, whereby the print quality of

10 the image becomes satisfactory. 1In this case, when a
film-shaped layer is used as the transparent coating
layer, a large number of fine air bubbles that cannot
be normally observed can be generated between the
image surface and the film. As a result, it becomes

15 difficult to judge the state of a printed portion
from the image surface, which is preferable for an
image for which security is demanded.

In addition, the use of the above recording
method results in the formation of a good image,

20 wherein a second ink layer is formed by means of a
second ink on a first ink layer formed by means of a
first ink having fluorescent emission property on a
recording material with the second ink layer being
exposed in a dotted manner on the first ink layer.

25 The present invention also provides an
information recognition method characterized by

including irradiating the image described above with



for recognizing a hue generated by the irradiation wusing the |ight source.
The present invention provides an imge forned by overlapping multiple ink
| ayers, conprising a first ink layer forned on a 10 recording material by
means of a first ink having quorescentngzission property and a second ink
| ayer formed on the first ink |ayer by ns of a second ink wherein the
~first ink layer is exposed in a dotted nmanner on the second ink |ayer, and
the image 15 is forned by at |east one of the first ink layer and the
second ink layer. In addition, the present invention provides an inmage
_ fornmed by overlapping multiple ink |ayers, conprising a first ink |ayer
formed on a reBétdRNg olgteri N ARBARE bRTAAFRASL 130G O HERFIF F FRior escent
em ssion property and.a second, ink.layer formed on the first ink layer by
moans of &  SedBRATIRE UHertit Thel Rl PERAFART AFEPaY PSP TN & dot t ed
manner on the second.ink |ayer, the i e ei ng forned by..at | east one of
the Tirar ik PagersEtinstl iy cbUohbTTHE FaSen ooyl doms HHiack netedss ¢ he
first image on_t cqQrdi rj i e h he .t.hi ckness of the
second i nage. 38ﬁﬁﬁ%§d fg#gg?n?%g %?%%%%?kgﬁgeﬁP%oﬁﬂﬁﬁ%b?’é@ian i mage

formed by oyer ,apRLRA JTWH IPAghd Nhnd AYET 3n f rGOBRY HAiRG, @ Jild Sedik |ayer
ornmed on a recording material by neans of a first 1 nk having fluorescent 5
eni ssion properby BERrSecand 4 nkué ayehetatBBAYN the irradiation
using the light source. The present invention
provides an image formed by overlapping multiple ink
layers, comprising a first ink layer formed on a
10 récording material by means of a first ink having
fluorescent emission property and a second ink layer
formed on the first ink layer by means of a second
ink wherein the first ink layer is exposed in a
dotted manner on the second ink layer, and the image
15 1is formed by at least one of the first ink layer and
the second ink layer. 1In addition, the present
invention provides an image formed by overlapping
multiple ink layers, comprising a first ink layer
formed on a recording material by means of a first
20 ink having fluorescent emission property and a second
ink layer formed on the first ink layer by means of a
second ink, wherein the first ink layer is exposed in
a dotted manner on the second ink layer, the image
being formed by at least one of the first ink layer
25 and the second ink layer, and the thickness of the
first image on the recocrding material is larger than

the thickness of the second image.



the first ink |layer by nmeans of a second ink, wherein the first ink |ayer
is exposed in a dotted manner on the second ink |ayer, the inage is forned
by at l'east one of the first ink layer and the second ink layer, 10 and a
transparent layer is formed on an outernost surface of the inage formed by
overlapping the nmultiple ink layers on t Ké recording material. In addition,
the present invention provides a recording nethod for formng an i mage by
overlapping 15 nmultiple ink layers, the nethod including the steps of
formng a first ink layer of a first ink having fluorescent em ssion
property on a recording material and form ng a second ink [ayer of second
ink on the first inkn agsitigereilretheebangeinyehndrived dyowtde® drast one
of the first ink layer and the second ink [|ayer, and the_second ink |ayer
is so formed asi®age Her@Enedshrceverdapgding swiltiHeloriskntiayavent i on

provi des a recordi ng, net hod for fonnin% an image b overlapping nultiple
ink |ayers, coffiRE it i%he? stepstosndi legeHh A E9q r@® fnkeFayerngs a fir st

i nk havi fl ent i SsSi t. . di terial d
formng a secoltf ik dayef BF235sECofia e torl Vnd D6: 79 SHUPRRSF AP,

wherei n thegimage Js JORIEd Dyt o Least.ong of; hhe (L5t chblohayer and the
and the e

second i nk “layer, verage particle sizZe of spersing enent s

di spersed in the Jigstsd nkyks1hgegebt Bany e AVELag8qPARK) CLfie3iedd Of
di spersing el ements

the first ink layer is exposed in a dotted manner on
the second ink layer, the image is formed by at least
one of the first ink layer and the second ink layer,

10 and a transparent layer is formed on an outermost
surface of the image formed by overlapping the
multiple ink layers on the recording material.

In addition, the present invention provides a

recording method for forming an image by overlapping

15 multiple ink layers, the method including the steps
of forming a first ink layer of a first ink having
fluorescent emission property on a recording material
and forming a second ink layer of second ink on the
first ink layer, wherein the image is formed by at

20 least one of the first ink layer and the second ink
layer, and the second ink layer is so formed as to
have a space. In addition, the present invention
provides a recording method for forming an image by
overlapping multiple ink layers, comprising the steps

25 of forﬁing a first ink layer of a first ink having
fluorescent emission property on a recording material

and forming a second ink layer of a second ink on the



di spersed in the second ink. In addition, the present invention provides a
recordi ng nethod for formng an i nage by overlapping nultiple ink |ayers,
the nmethod conprising the steps 10 of forming a first ink layer of a first

i nk having fluorescent em ssion property 8n a recording material and
fornlng a second ink |layer of a second ink“on the first ink | ayer, wherein
the inage is forned by at |east one of the first ink layer and the second
ink 15 layer, and the applied thickness of the first ink on the recording
material is larger than the applied thickness of the second ink. In
addition, the present invention provides an information recognition

met hod, i ncl udifAg sitr ridds a]téi}f@ranwhﬁﬁgénf shredriew 20 v TpPi BY Al tiple ink
| ayers with ultraviol et ght and/or infrared |light to recognize |nage

i nformati on, tﬁéaﬁﬁaé@QMﬂﬁrﬁﬁ%.f?F§F LRE Laysr QQQrﬁﬂPtﬁe%@%ﬁslBk a first

i nk havin qu rescent SSi on prope on.a recordi material and a 25
second i nk |ay3é.\/%m@dmﬁ$%ﬁ%e§?g§ Be¥sd e mk“c?ﬁa 3 3%%9%{%& layer

wherein the fir e second i nk

XpPosS g qQ n
| ayer, 30 and Fﬁgnﬁﬁhﬁb 183 % gn g gérs 25 ???Et ?ﬂk | ayer
and the secBOnd gk Iv@é% }}%tla@g&éoglzghgf R %%:er}tsjfrg#/eﬁdérgy ggow des an

i nf or mati on recogn|t|on em conprisin verl apping 5

mul tiple ink |é¥%b%mé%ﬂ? anggehgg&ggdalgk[st i nk
In addition, the present invention provides a

recording method for forming an image by overlapping
multiple ink layers, the method comprising the steps

10 of forming a first ink layer of a first ink having
fluorescent emission property on a recording material
and forming a second ink layer of a second ink on the
first ink layer, wherein the image is formed by at
least one of the first ink layer and the second ink

15 layer, and the applied thickness of the first ink on
the recording material is larger than the applied
thickness of the second ink. In addition, the
present invention provides an information recognition
method, including irradiating an image formed by

20 overlapping multiple ink layers with ultraviolet
light and/or infrared light to recognize image
information, the image having a first ink layer
formed by means of a first ink having fluorescent
emission property on a recording material and a

25 second ink layer formed by means of a second ink on
the first ink layer, wherein the first ink layer is

exposed in a dotted manner on the second ink layer,



| ayer fornmed by neans of a first ink having fluorescent em ssion property
on a recording material and a second ink layer fornmed by neans of a second
ink on the first ink layer, the first ink |ayer being 10 exposed in a dotted
manner on the second ink layer, the imge being formed by at |east one of
tthe first ink layer and the second ink I¥er; a light source for
irradiating the image with ultraviolet light and/or infrared light; and
means for recognizing a 15 hue generated by the irradiation using the |ight
source. Exanples Next, the present invention will be described in nore
detail by way of exanples. Unless otherwi se 20 stated, the terns "part"” and
"o in the fol &odi hhe dowgs ptd oirrreet Bypadt bgamhisoheamd "thassbirst
respectively. (Exanple 1) A styrene-acrylic acid copolyner (having a 25

wei ght aver agelRll éeiEdr ansl ghte ofeaddit 17k 0bayand ahn adfddtignue about
200), a predeterm ned anount of potassi um hydroxi de necessary for,
neutralizing tRES3ENE0RHMPREL TR Wat €S weR el BEPFREE 180d HRASRIN Whi PR t he

tenmperature of the mxture was kept at about 60C, _to thereby prepare a 10%
aqueous sol ut | BHSBPM AETREHAME 4t Hi29act ArEBHoPYner e THPHigtious. sol ut i on

5 of the styreneiperyL! §rdchd iR0! WIRL {RYS.PREB2LEYa First ink
layer formed by means of a first ink having
fluorescent emission property on a recording material
and a second ink layer formed by means of a second
ink on the first ink layer, the first ink layer being

10 exposed in.a dotted manner on the second ink layer,
the image being formed by at least one of the first
ink layer and the second ink layer; a light source
for irradiating the image with ultraviolet light
and/or infrared light; and means fdr recognizing a

15 hue generated by the irradiation using the light
source.

Examples
Next, the present invention will be described
in more detail by way of examples. Unless otherwise

20 stated, the terms "part" and "%" in the following
description mean "part by mass" and "mass%",
respectively.

(Example 1)
A styrene-acrylic acid copolymer (having a
25 weight average molecular weight of about 7,000 andvan

acid value of about 200), a predetermined amount of

potassium hydroxide necessary for neutralizing the



was used as a dispersant to prepare a pignent dispersion el enent having the
follow ng conposition. 10% aqueous sol ution of styrene-acrylic acid
copolymer 20 parts 10 Infrared fluorescent pignment (YF3:Yb:Er) 3 parts

C. 1. Pignent Yellow 138 7 parts dycerin 20 parts Diethylene glycol 20
parts 15 Triethyl ene glycol 10 parts vatet 20 parts Those materials were
fed into a batch-type vertical sand mll. d ass beads having a dianmeter of
1 mmwere | oaded as nedia into the mll, and the 20 whol e was subjected to a
di spersion treatnment for 3 hours while being cooled with water. The

resul tant pignment dispersion was subjected to a first centrifugal
separation tre@PReAYMELD, GUC e BOveRe nait ésyedo anehdiceasbatsiel palfhé cl es,
and then the 25 resultant was diluted with water by a factor of 2 to
prepare an i nkteRpeERENFSr ©F thhe imkxWase stpFekeld afto Qe Cent?i f uga
separation treatnent (10,000 32 rlg(g; 30 m nut es%L tQ renove coarse particles,
and then the FREHPPANPIRRSLR 1t EY vTRCQUP| §0itd thedi ¢ t'e provi de a

Phe present 5 FRUBAIFGR a1 difa b e TRE ot hbhenanicedR FRR o = 1!

5 of the styrene-acrylic acid copolymer thus prepared
was used as a dispersant to preparé a pigment
dispersion element having the following composition.

10% aqueous solution of styrene-acrylic acid

copolymer 20 parts
10 Infrared fluorescent pigment (YF3:Yb:Er)

3 parts

C.I. Pigment Yellow 138 1 parts
Glycerin 20 parts
Diethylene glycol 20 parts
15 Triethylene glycol 10 parts
Water ' 20 parts

Those materials were fed into a batch-type

vertical sand mill. Glass beads having a diameter of
1 mm were loaded as media into the mill, and the

20 whole was subjected to a dispersion treatment for 3
hours while being cooled with water. The resultant
pigment dispersion was subjected to a first
centrifugal separation treatment (10,000 rpm, 30
minutes) to remove coarse particles, and then the

25 resultant was diluted with water by a factor of 2 to
prepare an ink. Furthermore, the ink was subjected

to a second centrifugal separation treatment (10,000



for inkjet recording was prepared in the same nmanner

as that descri bed

above except that only a yellow pignent (7 parts) was used and no infrared

fl uorescent pignent was used in the above ink 10 composition.

was printed on plain paper by wusing the &Qk containing no infrared

fl uorescent

pi gmrent and a BJF600 printer

Then, the letters "AB" (preferably the 15 trademark or | ogomark of a

manuf acturer for an authenticity judgment) were printed on the solid

A solid imge

manuf actured by Canon 1Inc.).

i mge

by using the ink containing the infrared fluorescent pignent. Although the
printed product presented a uniformyellow color under daylight, the 20

letters "AB" wEPB/cPOafiyudinser viedd GTRIBAVEhECAFPRt ATt dRrt 3@ Fheadi at ed

with infrared rgy of 800 to 1,20
also clearly b

.pmin a.dark roqom, The |etters "AB"
Serfed e }£¥E%QprHECP et REREY WPth infrared

wer e

inth that d i bed. ab daylight. (Ex
o) The 1 ol 1 owt REOLORBote s (Rt T 6B e G ECBALR S YR8 vart i sand ©
il d b 1yl i f e | .gad dia into th
mil. Gass bepds haviog 3. diampier ofod TUbMers haded. e edia into i he

mll, and the

whi | e bei ng
in the prese

10

15

20

25

S Su 0 a di spéersion

for inkjet recording was prepared in the same manner
as that described above except that only a yellow
pigment (7 parts) was used and no infrared
fluorescent pigment was used in the above ink
composition.

A solid image was printed on plain paper by
using the ink containing no infrared fluorescent
pigment and a BJF600 printer (manufactured by Canon
Inc.). Then, the letters "AB" (preferably the
trademark or logomark of a manufacturer for an
authenticity judgment) were printed on the solid
image by using the ink containing the infrared
fluorescent pigment. Although the printed product
presented a uniform yellow color under daylight, the
letters "AB" were clearly observed when the printed
product was irradiated with infrared ray of 800 to
1,200 nm in a dark room. The letters "AB" were also
clearly observed when the printed product was
irradiated with infrared rays in the same manner as
that described above under daylight.

(Exampie 2)

The following components were fed into a batch-

men for 3 hours

Cophednpihth WalLTprdieal Mo {18 GEAYU RaRH, NG O be used



i nventi on was
a-white col or

pi gnment (YF3: Yb: Er)

parts Met hyl

parts The letters "genuine product” were printed on

by using the i

ordinary inks for four-color gravure printing. 20 Al though only the scenic
i mge was observed under daylight, the letters "genuine product” were

prepared. The ink was nearly free of staining, and presented
White pignent (titaniumoxide) 2 parts Infrared fluorescent

10 9 parts Utraviolet fluorescent pignent (ZnS:Cu)
ethyl ketone 50 parts Toluepe 50 parts 15 Acrylic resin 30
part of woodfree paper

9

nk. Then, a scenic inage was printed on the letters by using

clearly observed when. the scenkf i e irradiated wi.th _infrared ray of
ﬁnfﬁgdi }’E?f) ‘?ﬁt 98

800 to 1,200 nhWPR X84k 3osian
appeared in 254

S (I

rK > the $"9énui ne product "
| %Qﬁﬁgg%mo(‘f hmage Jhen J{hgfd&geglscm' glg%e iM% 'gl{dez‘gﬁ%‘ffd W th

34

infrared rays Same manner as t escri above un aylight.
(Exanpl e 3) Thg foklaw, g 1co : f LNHe t.chr ica
sand ml|. (]aggﬁbgags ﬁav%hgﬂgpqﬁ% &§%§do?glbn#18 Fg%ﬁgghe&%gglﬁig%a into

the mll, 5 andothe whake WS 1VEat@d-661840WSREN Fa@R A.r eahR@Nt ink

5

10

15

20

25

for gravure printing to be used in the present
invention was prepared. The ink was nearly free of
staining, and presented a white color.
White pigment (titanium oxide) 2 parts
Infrared fluorescent pigment (YF;:Yb:Er)
9 parts

Ultraviolet fluorescent pigment (ZnS:Cu)

9 parts
Methyl ethyl ketone 50 parts
Toluene 50 parts
Acrylic resin 30 parts

The letters "genuine product" were printed on
part of woodfree paper by using the ink. Then, a
scenic image was printed on the letters by using
ordinary inks for four-color gravure printing.
Although only the scenic image was observed under
daylight, -the letters "genuine product” were clearly
observed when the scenic image was irradiated with
infrared ray of 800 to 1,200 nm in a dark room. In
addition, the letters "genuine product" appeared in
the scenic image when the scenic image was irradiated
with infrared rays in the same manner as that

described above under daylight.



for 3 hours while being cooled with water. Thus, Ink 1 for gravure printing
‘to be used in the present invention was prepared. The ink presented a red
color. 10 Conposition of Ink 1 Infrared fluorescent pignment (YF3:Yb:Er) 10
parts C. 1. Pignment Red 122 10 parts N%tgél et hyl ketone 50 parts 15

Tol uene 50 parts Acrylic resin 30 parts eparately, Ink 2 and Ink 3 for
gravure printing having the foll ow ng conpositions were prepared in the
same nmanner as that described above. 20 Conposition of Ink 2 C. 1. Pignent
Red 122 10 parts Methyl ethyl ketone 50 parts Toluene 50 parts Acrylic
resin 30 parts 25 Conpaosition of Ink 3 Infrared fluorescent pignent
(YF3: Yb: Er) 10EFarPde35)Met hyl ethyl ketone 50 parts Tol uene 50 parts

e 1 o0 PR o b s, e, Torged op g pabeest g, fdim © by

type vertical sand mill. Glass beads having a
diameter of 1 mm were loaded as media into the mill,

5 and the whole was subjected to a dispersion treatment
for 3 hours while being cooled with water. Thus, Ink
1 for gravure printing to be used in the present
invention was prepared. The ink presented a red
color.

10 Composition of Ink 1

Infrared fluorescent pigment (YF3:Yb:Er)

10 parts

C.I. Pigment Red 122 10 parts

Methyl ethyl ketone 50 parts

15 Toluene 50 parts
| Acrylic resin | 30 parts

Separately, Ink 2 and Ink 3 for gravure
printing having the following compositions were
prepared in the same manner as that described above.

20 Composition of Ink 2

C.I. Pigment Red 122 10 parts
Methyl ethyl ketone 50 parts
Toluene 50 parts
Acrylic resin 30 parts

25 Composition of Ink 3
Infrared fluorescent pigment (YF;:Yb:Er)

10 parts



and 3 were forned on the polyester filmby overprinting Ink 2 and Ink 3
-descri bed above in the order of Ink 2 -. Ink 3 and Ink 3 - Ink 2 in such a
manner that the pignment concentrations would be the 10 sane. The inages 1 to
3 were observed under daylight or while being irradiated with infrared ray
of 800 to 1,200 nmunder daylight. As a3®suit, the image 1 was nost
clearly observed in any case. (Exanple 4) 15 The foll ow ng conponents were
fed into a batch- type vertical sand mll. dass beads having a dianeter of
1 nmwere | oaded as nedia into the mll, and the whole was subjected to a
di spersion treatnment for 3 hours while being cooled with water. Thus, Ink
20 1 for gravure priMetingl tethglukedions the present i Memaws was prepared.
The ink presented a red color. Conposition of Ink 1 Utraviolet fluorescent
pi gnent (Flurol BK) BBl&ene pjgnent Red 122 Methyl et hy0 l&Gre 10 parts 10

parts 50 parts 36 'I;?CIru}}a ieCSQeg%ts Acrylic resin 30 %%rtpsarts

A solid image 1 was formed on a polyester film
5 Dby using Ink 1 described above. Then, solid images 2
and 3 were formed on the polyester film by
overprinting Ink 2 and Ink 3 described above in the
order of Ink 2 - Ink 3 and Ink 3 - Ink 2 in such a
manner that the pigment concentrations would be the

10 same. The images 1 to 3 were observed under daylight
or while being irradiated with infrared ray of 800 to
1,200 nm under daylight. As a result, the image 1
was most clearly observed in any case.

(Example 4)

15 The following components were fed into a batch-
type vertical sand mill. Glass beads having a
diameter of 1 mm were loaded as media into the mill,
and the whole was subjected to a dispersion treatment
for 3 hours while being cooled with water. Thus, Ink

20 1 for gravure printing to be used in the present
invention was prepared. The ink presented a red
color.

Composition of Ink 1
Ultraviolet fluorescent pigment (Flurol BK)
25 10 parts
C.I. Pigment Red 122 10 parts

Methyl ethyl ketone 50 parts



Separately, Ink 2 and Ink 3 for gravure printing having the follow ng

conpositions were 5 prepared in the sane manner as that described above.
Ink 2 C 1. Pignent Red 122 10 parts Methyl ethyl ketone 50
parts Tol uene 50 parts 10 Acrylic resin parts Conposition of Ink 3
uorescent pignment (Flurol 10 parts Methyl ethyl ketone

Conposi tion of

Utraviolet fl

50 parts 15 Tol uene 50 parts

formed on a polypropylene filmby using Ink 1 described above. Then,
imges 2 and 3 were fornmed on the pol ypropylene film 20 by overprinting I nk
2 and Ink 3 described above in the order of Ink 2 -t Irbd and Ink 3 -. Ink

2 in such a manner Y#H1SRfie pi gnent concentrations woul

imges 1 to 3

bl ack light rays un

Acrylic resin 30 parts A solid inage 1 was

solid

BeEtfe sane. The

wer e ggserved under daylight or while bﬁgpg)lrradlated W th

Gds most

TYE QPP ORt. As a result, the i

CLear LY ooraerves, LA Fasey, (XA ) i s delbebager coin and ol

5

10

15

20

25

printing having the following compositions were
prepared in the same manner as that described above.

Composition of Ink 2

C.I. Pigment Red 122 10 parts
Methyl ethyl ketone 50 parts
Toluene . 50 parts
Acrylic resin ‘ 30 parts

Composition of Ink 3

Ultraviolet fluorescent pigment (Flurol BK)

10 parts
Methyl ethyl ketone 50 parts
Toluene 50 parts
Acrylic resin 30 parts

A solid image 1 was formed on a polypropylene
film by using Ink 1 described above. Then, solid
images 2 and 3 were formed on the polypropylene film
by overprinting Ink 2 and Ink 3 described above in
the order of Ink 2 - Ink 3 and Ink 3 - Ink 2 in such
a manner that the pigment concentrations would be the
same. The images 1 to 3 were observed under daylight
or while being irradiated with black light rays under
daylight. As a result, the image 1 was most clearly
observed in any case.

(Example 5)



the resultant solution was stirred under heating for 1 hour to prepare
varni sh. 5 Rosi n-denatured phenol resin 40 parts Soybean oil 25 parts

Pet r ol eum based sol vent (AF Sol vent 4) 35 parts The foll ow ng pi gnment

m xture was added to the 10 varnish pre ed as described above in such a
manner that the pigment concentration would be 20% Then, the mixture was
evenly kneaded by using a sand mll to prepare an ink for offset printing
to be used in the present invention. 15 C. 1. Pignent Red 122 10 parts
Infrared fluorescent pignent (YF3:Yb:Er) 10 parts On the other hand, an ink

f ffset printi ced in th . .that_described 20
above except that orlye tFBL | B BPgRBAL 20 part L) SE C LSaa A A6 nf  ar ed
il t pi din_t boyg, b nk i.tion._Ciphered |ett
wer'a prinied oh Bl SPHIPARSE B LT ord Set2 b nbFRE nAChIRDBY Hoihg the
above ink 25 coplalning Lhe InAres fiy r§§£??égph9%@ hea%lil}figf"cgrmly’ a

solid inmage for covering the entire " clphereéd ters was prin y usi ng
the above ink §8h89Et@5nFQ% ad nfyared fluorescent pignent. Al though the
i nt

entire surface of the pr product presented a
5 Rosin-denatured phenol resin 40 parts
Soybean oil 25 parts

Petroleum-based solvent (AF Solvent 4)
35 parts
The following pigment mixture was added to the
10 varnish prepared as described above in such a manner
that the pigment concentration would be 20%. Then,
the mixture was evenly kneaded by using a sand mill
to prepare an ink for offset printing to be used in
the present invention.
15 C.I. Pigment Red 122 10 parts
Infrared fluorescent pigment (YF3:Yb:Er)
10 parts
On the other hand, an ink for offset printing
was prepared in the same manner as that described
20 above except that only the red pigment (10 parts) was
used and no infrared fluorescent pigment was used in
the above ink composition.
Ciphered letters were printed on plain paper by
an offset printing machine by using the above ink
25 containing the infrared fluorescent pigment.
Subsequently, a solid image for covering the entire

ciphered letters was printed by using the above ink



uniformred col or under daylight, only the ciphered letters were clearly
observed when the printed 5 product was irradiated with infrared ray of 800
to 1,200 nmin a dark room The ciphered letters were also clearly
observed when the printed product was ir @diated with infrared rays in the
Same manner as that described above under- daylight. The ink for 10 offset
printing can also be used for letterpress printing or screen printing. In
addition, information recorded on the printed product obtained by using the
ink of Exanple 5 was read by using a scanner having a device for 15

applying specific infrared light adapt to the _infrared fluqQrescent
pi gnent and a 98VF&&nfHe Féhdﬁ}éfa sgf%ﬂr?ﬁFSPﬁaPFSWeP5rphé $%94Q§

lt, th [ I, tisfactorily. . _Furth o ti
eoorded on a BPnEEEiBRodUR R e ORC 20Y L RECCLPFAES B B SRR Y mec um

a

by using the ink.of Exanple .5 whjle vagyi e thi.ckness aof .an infrared
| i ght absorpti%ﬁlg8fpiESQMﬁg%%ﬁquéé5§$%§ng§ganﬁ§}y ﬁ%ﬁlﬁf%?%ﬁﬁ'ce for

applyi ng speci (L LOG! aced Idhahty )y 4 anyexcihahl efanuelangt h adapted to

the infrared 2 uorescent pignent and a device for ng em ssion
i nformation, r8desubias ifydmidan oEnesperdirag by Uie pnge in

t hi ckness of the infrared |ight 39 absorption portion was read. (Exanple 6)
1,200 nm in a dark room. The ciphered letters were
also clearly observed when the printed product was
irradiated with infrared rays in the same manner as
that described above under daylight. The ink for

10 offset printing can also be used for letterpress
printing or screen printing.

In addition, information recorded on the

printed product obtained by using the ink of Example
5 was read by using a scanner having a device for

15 applying specific infrafed light adapted to the
infrared fluorescent pigment and a device for reading
emission information (cipher). As a result, the
information was satisfactorily read. Furthermore,
information recorded on a printed product formed on

20 the surface of a recording medium by using the ink of
Example 5 while varying the thickness of an infrared
light absorption portion was read by using a scanner
having a device for applying specific infrared light
with an excitation wavelength adapted to the infrared

25 fluorescent pigment and a device for reading emission
information. As a result, information corresponding

to the change in thickness of the infrared light



The foll ow ng conmponents were sufficiently mxed and di spersed by using a
three-roll machine to 5 prepare an ultraviolet-curing ink. Conposition of
Ink 1 Infrared fluorescent pignment (YF3:Yb: Er/average particle size: 2 unm
50 parts Polyester acrylate 30 parts 10 droxyet hyl nethacrylate 13 parts
Hydr oxynet hyl ~ pr opi ophenone 7 parts Conpd%ition of Ink 2 Carbon bl ack
(average particle size: 500 nm 20 parts 15 Polyester acrylate 45 parts
Hydr oxyet hyl nethacrylate 25 parts Hydroxymnethyl propi ophenone 10 parts
Letters were printed on Yupo paper by using Ink 1 described above, and were
irradiated with UV light 20 to forman inmage 1. Furthernore, a solid inmage
was sequenti agbgotpties Pprisiany wak 2edd.such a manner that the solid

i mge woul d overlap with a part of the image 1 and a printed thickness of
Ink 2 woul d be(E3a@pPlLer ®dhan that of Ink 1. After that, the 25 resultant was
irradiated with UV light to forman inmage 2, thereby obtaining a final

i mge 3. Wen the f?%%] ?ﬁé@@l§9Wé§”56§§¥V€ﬁ‘ﬂ%ﬁ%r %§§PFdﬁPt ghly the 40

bl ack solid im was obhserved. v%en the i na |rra iated with
infrared |ight™ gFe§06n?odf%ﬁﬁf S by using gﬁree Y811 'machine s

5 prepare an ultraviolet-curing ink.
Composition of Ink 1

Infrared fluorescent pigment (YF3:Yb:Er/average

particle size: 2 um) 50 parts
Polyester acrylate 30 parts

10 Hydroxyethyl methacrylate 13 parts
Hydroxymethyl propiophenone 7 parts

Composition of Ink 2

Carbon black (average particle size: 500 nm)

20 parts

15 Polyester acrylate 45 parts
Hydroxyethyl methacrylate 25 parts
Hydroxymethyl propiophenone 10 parts

Letters were printed on Yupo paper by using Ink

1 described above, and were irradiated with UV light

20 to form an image 1. Furthermore, a solid image was
sequentially formed by using Ink 2 in such a manner
that the solid image would overlap with a part of the
image 1 and a printed thickness of Ink 2 would be
smaller than that of Ink 1. After that, the

25 resultant was irradiated with UV light to form an
image 2, thereby obtaining a final image 3. When the

final image 3 was observed under daylight, only the



in a dark room the image 1 including the portion overlapping with the

i mge 2 was observed. 5 A transparent |am nated film having a thickness
larger than the total applied thickness of Ink 1 and Ink 2 was |am nated on
the image 3 obtained as described above. éﬁter that, the resultant was
frradiated with infrared Iight of 800 to 1,000 nmin 10 a dark room As a
result, the image 1 including the portion overlapping with the inmage 2 was
clearly observed. In particular, there was no difference between the
portion of the inmage 2 overlapping with the image 1 and the portion of the

image 2 not 15 overlappi.ng .with the imge 1 as conpared to the case before
t he Ianinationbgﬁc%hégﬁﬁgn§ﬂ%Q§ujH%ﬁﬁréh%%rv?prnpw?%&a Fel?fg?hé portion
where the inmage_1 and_the. i e 20- over l.apped, Wi t_h ch oth in_the
final imge 3 ofF 3 &ﬁﬁsﬁgtggﬁgqsltgbsler}%re%r%itfpﬁ?ggﬁi g&ogga%prejcoatl’gd()d i

magni 1 cati on of 2% gafic B SR Linad i 2 Heedalal, char Mg Le | mage 2

was observed beln on 'the ~ port ere the”i mage was printed.

Furthernore, 2§,Lbe,pgkhigoRiWas erfelraﬂi\ edhw,5h be&f@%%@.light of 800 to

1,000 nmin a dark room “As a result, the image 1 forned by neans of Ink 1

was observerd bei ng dotteshipaddntheaniege <4 formed Hyi Agansteal ckilesd  As
descri bed above, according to the present

larger than the total applied thickness of Ink 1 and
Ink 2 was laminated on the image 3 obtained as
described above. Aftef that, the resultant was
irradiated with infrared light of 800 to 1,000 nm in

10 a dark room. As a result, the image 1 including the
portion overlapping with the image 2 was clearly
observed. In particular, there was no difference
between the portion of the image 2 overlapping with
the image 1 and the portion of the image 2 not

15 overlapping with the image 1 as compared to the case
before the lamination of the transparent laminated .
film.
(Example 7)

The portion where the image 1 and the image 2

20 overlapped with each other in the final image 3 of
Example 6 was observed with a microscope at a
magnification of “x 10”. As a result, Ink 2 used for
forming the image 2 was observed being dotted on the
portion where the image 1 was printed. Furthermore,

25 the portion was irradiated with infrared light of 800
to 1,000 nm in a dark room. As a result, the image 1

formed by means of Ink 1 was observed being dotted in



i nvention, there can be provide an imge, a recording nethod, a recognition
nmet hod, and an information 5 recognition systemwth which a | arge anount of
information can be easily recorded without the [|amnation of a | arge nunber
of colorant |ayers, and which hardly allgflforgery, alteration, or the

i ke. As described above, according to thé present 10 invention, a relative
positional relationship between a |arge nunber of fl uorescent |nk | ayers or
a fluorescent particle init and an ink layer to be l|amnated or a colored
colorant in it can be clarified. As a result, even if the ink layer is 15

| am nat ed, fluorescent eg?55|on an be observed in_the formof a dotted
emitting portib etHW&G&h iﬁHﬁW%%t AJEBFUF NG ténﬁa&nlflcatlon by. means of a
|l ens or the like, or_in the f a | i ne-sha ed or ane-shaped emtting
portion i th the eyed® 3B°FRAPEFoARS Cert G BT piBvihe RESFiaGe, a
recording  met hﬁgen%10%‘30%et£e°”c£'i$t$‘é’g$r8{?9 an, '”f%r i on ercec?P@lnéé' on

systemw th wh [ar'de ano of et ron can e easffy recorded, and

whi ch hardly EkH%BfO%g%%kagﬂféqé%lﬁgth b, tggdllﬁo é?%ﬁ%é application

claims priority from Japanes Pat ent App i cation 3 filed

Decenber 1k  2003gnwWhiich Isy 1&gy tCRR PeRakedaky el %fnf’dlﬁ{’&eoﬁer ein.

information can be easily recorded without the

lamination of a large number of colorant layers, and

which hardly allow forgery, alteration, or the like.
As described above, according to the present

10 invention, a relative positional relationship between
a large number of fluorescent ink layers or a
fluorescent particle in it and an ink layer to be
laminated or a colored colorant in it can be
clarified. As a result, even if the ink layer is

15 laminated, fluorescent emission can be observed in
the form of a dotted emitting portion through
judgment according to magnification by means of a
lens or the like, or in the form of a line-shaped or
plane-shaped emitting portion with the eyes.

20 Therefore, there can be provide an image, a recording
method, a recognition method, and an information
recognition system with which a large amount of
information can be easily recorded, and which hardly
allow forgery, alteration, or the 1like.

25



43 CLAIMS 1. An image, conprising a |amnated portion in which a plurality
of ink layers are lamnated on a 5 recording material, wherein the | am nated
portion has a colored second ink layer |lamnated on a first ink [|ayer
havi ng fl uorescent em ssion property, and part of the first ink layer is
exposed in a dotted manner wth respect 4% the second ink | ayer. 10 2. An

i mage according to claiml, wherein the fluorescent em ssion property is
obtained by a fluorescent dispersing elenent in first ink for formng the
first ink layer, and an average particle size of the fluorescent dispersing
el enent is larger 15 than an average particle size of a colorant in a

second ink for formTigi4 hepsetoadibnk clayers X idiityrafeomacdapdnaget o cl ai m
1 or 2, wherein a thickness of the first ink layer is larger than a

t hi ckness of theteetofdpilakatdysy NpQ 200341 %age aédeddDegerded! ailm 1 or 2,
wherein the first ink layer uses a wavel ength outside a visible |ight

wavel engt h regt 9h>asVBx€ té?ig@ﬁﬁﬂ%gﬁPCQQP%ﬁ?FeﬁlBﬁré§é§ﬁ99Qﬁ a specific
color in the yisible Ilight wavel ength region. 25 5. An image according to
claim4, whereifit 8 ™ navel ength region of an enission spectrumof the first
ink layer is in a wavel ength region of an 44



absorption spectrumof the second ink layer. 6. An inage according to claim
4; wherein the first ink layer contains nultiple | anthanoids, and uses
infrared wavel ength [ight as excitation energy 5 to emt fluorescence in the
visible |ight wavel ength region. 7. An ijggage according to claim®6, wherein
the second ink layer conprises a |ayer of a black-based color containing
‘carbon bl ack. 10 8. An image according to claim1, wherein the inmage has
the first ink layer on which the second ink layer is not lamnated in a
portion adjacent to the |amnated portion. 9. An inage according to claiml
or 8, wherein 15 the inmage has a part gf,{he second ink layer that does
not have the first ink layer in a portion adjacent to the | am nated
portion, and forns information resulting fromthe second ink |ayer. 10. An
i mage according to claiml or 2, wherein 20 the recording nmaterial has a

transparent |ayer ati, |eastimiyéhecsrRpendindk d ayeiiddcddepbantipat ed
portion and on a dotted exposure portion of the first ink layer. 11. An

i mge accor di nghtehckaipmul wher®f nigk 25yeRbckress aafiddred ramspar ent
| ayer is larger than a total thickness of the ink layers forned on the
recordi ng rfat ereabrd4dhg material, wherein the laminated portion has
a colored second ink layer laminated on a first ink
layer having fluorescent emission property, and part
of the first ink layer is exposed in a dotted manner
with respect to the second ink layer.

10 2. An image according to claim 1, wherein the
fluorescent emission property is obtained by a
fluorescent dispersing element in first ink for
forming the first ink layer, and an average particle
size of the fluorescent dispersing element is larger

15 than an average particle size of a colorant in a
second ink for forming the second ink layer.

3. An image according to claim 1 or 2, wherein
a thickness of the first ink layer is larger than a |
thickness of the second ink layer.

20 4. An image according to claim 1 or 2, wherein
the first ink layer uses a wavelength outside a
visible light wavelength region as excitation energy
to emit fluorescence of a specific color in the
visible light wavelength region.

25 5. An image according to claim 4, wherein a
wavelength region of an emission spectrum of the

first ink layer is in a wavelength region of an



12. An image, conprising a lamnated portion in which a plurality of ink

| ayers are lamnated on a recording material, wherein: the | am nated
portion has a colored second ink 5 layer lam nated on a first ink |ayer
having fluorescent em ssion property; a ?@rt of the first ink layer is
exposed in a dotted manner with respect to the second ink |layer; a

thi ckness of the first ink layer is larger 10 than a thickness of the
second ink layer; and a wavel ength regi on of an em ssion spectrumof the
first ink layer is in a wavel ength region of an absorption spectrum of the

dink I .13, An i ing to claim.12, wherein the 15
" ecordi ng. mat SRPEPTRELR (ARGt | ByBr SEECPERSHX R NHE' Second i ik | ayer

in the | am nated por%ioquﬂgaagg gcg8EB%%gfﬁ%P%#m§HPO{:iggﬁgf'th%hgirSt i nk

| ayer. 14. A recordi nhg ne Conprrsing steps o ?6Pnlng a first

ink layer of arlbest ik haxi Ng.gh {110 eagent (JiShersing, &l gent gn a

recording material; and rmng a secon ayer second ink having

2XCO| orant in gyeh 3nTRANRIG Widfe oGl 0f ghReas2R ddiMtst 4 gk éﬁé@ggi S

posed in a dotted manner with respect to"the second ink |ayer. . A

recordi ng met hed, cm@RPIH1%Id¥Edd¥nsd eps #Be visible light wavelength
region.

7. An image according to claim 6, wherein the
second ink layer comprises a layer of a black-based
color containing carbon black.

10 8. An image according to claim 1, wherein the
image has the first ink layer on which the second ink
layer is not laminated in a portion adjacent to the
laminated portion.

9. An image according to claim 1 or 8, wherein

15 the image has a part of the second ink layer that
does not have the first ink layer in a portion
adjacent to the laminated portion, and forms
information resulting from the second ink layer.

10. An image according to claim 1 or 2, wherein

20 the recording material has a transparent layer at
least on the second ink layer in the laminated
portion and on a dotted exposure portion of the first
ink layer.

11. An image according to claim 10, wherein a

25 thickness of the transparent layer is larger than a

total thickness of the ink layers formed on the

recording material.



of: formng a first ink layer of a first ink having a fluorescent
-di spersing el enent on a recording material;

-l ayer of

di spersed in the second ink by such an extent that a part of the first
| ayer is exposed in a dotted manner with respect to the second ink | ayer.

a second ink having a colorant on the first ink |ayer,

and 5 form ng a second ink

. wherein an
‘average particle size of the dispersing glement dispersed into the first ink
is larger than an average particle size of a dispersing 10 el enent

16. A recording nethod, conprising the steps of: 15 formng a first ink
a first inﬁépaving.a fl uorescent disper ing eIeant n. a recording
R i

| ayer of
mat eri al ;
on the fi

t he recording

a SECoNPITk THPRT13t7d geld

and form

ot K LY er o B0 el A bpl ed thl gkess gt e, fig st Tk

mateérial*is than an

a
hesS %"t fe second

i nk by such anré%éﬁﬁinéhﬁét@riBﬂﬂtxﬁqeﬁéﬁ first ink layer is exposed in a
e

dotted nmanner with respect to the second ink layer. 25 17. A recording

met hod according to @y ORI Rite@! BbREid4 HAsle MRIRID £ashnaf ihke first

i nk and

t he second ink conprises an ink for gravure printing 47

5

10

15

20

25

layer laminated on a first ink layer having
fluorescent emission property;

a part of the first ink layer is exposed in a
dotted manner with respect to the second ink layer;

a thickness of the first ink layer is larger
than a thickness of the second ink layer; and

a wavelength region of an emission spectrum of
the first ink layer is in a wavelength region of an
absorption spectrum of the second ink layer.

13. An image according to claim 12, wherein the
recording material has a transparent layer at least
on the second ink layer in the laminated portion and
on a dotted exposure portion of the first ink layer.

14. A recording method, comprising the steps
of:

forming a first ink layer of a first ink having
a fluorescent dispersing element on a recording
material; and

forming a second ink layer of a second ink -
having a colorant in such a manner that a part of the
Vfirst ink layer is exposed in a dotted manner with
respect to the second ink layer.

15. A recording method, comprising the steps

i nk

T 01 orant

on



contai ning an aqueous liquid or an oil-based liquid and a filmform ng
material. 18. A recording nethod according to any one of «clainms 14 to 17,
wherein each of the first ink and 5 the second i nk conprises an ink for

of fset printing, letterpress printing, oy.screen printing containing a

sol vent and an oxi dation-pol ynerizable filmformng material. 19. A
recordi ng nmet hod according to any one of 10 clains 14 to 17, wherein each
of the first ink and the second ink conprises an ink for ultraviolet-
curing printing containing a solvent and an oxidation-polynerizable film
form ng nateria%. 20. An information recognition nmethod, 15 conprising
irradiati ng arl®tmage, which has a first ink layer |aminated on a recording

material and having fluorescept em ssion _property to emt. fluorescence of
a specific col or iﬁ%fﬁﬁ%ﬁ%l% ?ﬁﬁgll Eﬁéﬁﬁfﬁ’ ébfghr%§ h@%ngaglﬂﬁvelength
out side the 20 visi bl Lght | engt jon as_excitation energy and a
col ored secondai%§u$5§%%gﬁ?nﬁ#%ﬁ%f%ﬁ%ihéﬁ%%?s? SPnE Fgégf,léﬁh in which a

part of the fiyst.jpkjlaygy is exposed in a dotted manner with respect to
the second iﬁﬁ %%yer,'m%th a wavel ength outside the 25 visible Iight

wavel engt hsregi on, tQ,,qbsey Ve sébyanesaant ogd s ofetbgaf ihgt ink |ayer
due to a dotted exposure of the first ink [ayer. 48
having a colorant on the first ink layer,
wherein an average particle size of the
dispersing element dispersed into the first ink is
larger than an average particle size of a dispersing

10 element dispersed in the second ink by such an extent
that a part of the first ink layer is exposed in a
dotted manner with respect to the second ink layer.

16. A recording method, comprising the steps
of:

15 forming a first ink layer of a first ink having
a fluorescent dispersing element on a recording
material; and

forming a second ink layer of a second ink
having a colorant on the first ink layer,

20 wherein an applied thickness of the first ink
on the recording material is larger than an applied
thickness of the second ink by such an extent that a
part of the first ink layer is exposed in a dotted
manner with respect to the second ink layer.

25 17. A recording method according to any one of
claims 14 to 17, wheréin each of the first ink and

the second ink comprises an ink for gravure printing



21. An information recognition systemfor performng an authenticity
judgnent of a first product that has an i mage, which has a first ink |ayer
[ami nated on a recording material and having 5 fluorescent em ssion property
to emt fluorescence of a specific color,4n a visible |ight wavel ength
region by using a wavel ength outside the visible Iight wavel ength region
as excitation energy and a colored second ink layer |amnated on the first
ink layer, 10 and in which a part of the first ink |ayer is exposed in a
dotted manner with respect to the second ink Iayer, W th respect to a

second product that. does not _ _have tgﬁt (g |rrggbati thejﬁgage W th
a wavel engt h ST HI T %e? i 8ABFEYS éﬁén h°15-Pagesh 1fdYiftige t hat
the first produc S d d on a presence of fluorescent

em ssion of t éﬁf%rgfl ﬁgfﬁgég H%%'qiiﬁink for formng a first ink |ayer

having fluorescent q %”‘Sﬁ'QQCQﬁQﬂﬁﬂJXn@@h&@'Sécérﬁghg % %Qﬂﬁq£ﬁgq°ﬂnk | ayer

is lamnated and a part of which IsS exposed in a er with respect

to the second cjd¥nd ayVLr¢oCOMPT WHkRS id GOl A at €Rat ﬁh?bﬁgl%k ralnlar ality of
| ant hanoi ds. 23. An ink accordlng to claim22, wherein the 25 ink

conpri si ngst hec 1ol £ @dvhd conkatbnpg itdess RAAIr Bk tFor ob f Faatharainds rgs
fluorescent em ssion property to emt fluorescence of a specific color in a
vi sible 49 letterpress printing, or screen printing containing a
solvent and an oxidation-polymerizable film forming
material.
19. A recording method according to any one of

10 claims 14 to 17, wherein each of the first ink and
the second ink comprises an ink for ultraviolet-
curing printing containing a solvent and an
oxidation-polymerizable film forming material.

20. An information recognition method,

15 comprising irradiating an image, which has a first
ink layer laminated on a recording material and
having fluorescent emission property to emit
fluorescence of a specific color in a visible light
wavelength region by using a wavelength outside the

20 visible light wavelength region as excitation energy
and a colored second ink layer laminated on the first
ink layer, and in which a part of the first ink layer
is exposed in a dotted manner with respect to the
second ink layer, with a wavelength outside the

25 visible light wavelength region, to observe
fluorescent emission of the first ink layer due to a

dotted exposure of the first ink layer.



| i ght wavel ength region by using a wavel ength outside the visible |ight
-wavel ength region as excitation energy. 24. An ink according to claim 22,
‘wherein the 5 ink conprising the colorant containing the plurality of
Tanthanoi ds conprises an ultraviolet-curi ink. 25. An ink according to
claim 22, wherein the ink conprising the colorant containing the plurality
of | anthanoi ds conpri ses an oil-based i nk.

21. An information recognition system for
performing an authenticity judgment of a first
product that has an image, which has a first ink
layer laminated on a recording material and having

5 fluorescent emission property to emit fluorescence of
a specific color in a visible light wavelength region
by using a wavelength outside the visible light
wavelength region as excitation energy and a colored
second ink layer laminated on the first ink layer,

10 and in which a part of the first ink layer-is exposed
in a dotted manner with respect to the second ink
layer, with respect to a second product that does not
have the image, by irradiating the image with a
wavelength outside the visible light wavelength

15 region to judge that the first product is a true
product based on a presence of fluorescent emission
of the first ink layer.

22. An ink for forming a first ink layer having
fluorescent emission property on which a colored

20 second ink layer is laminated and a part of which is
exposed in a dotted manner with respect to the second
ink layer, comprising a colorant containing a
plurality of lanthanoids.

23. An ink according to claim 22, wherein the

25 ink comprising the colorant containing the plurality
of lanthanoids has fluorescent emission property to

emit fluorescence of a specific color in a visible
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light wavelength region by using a Wavelength outside
the visible light wavelength region as excitation
energy.

24. An ink according to claim 22, wherein the
ink comprising the colorant containing the plurality
of lanthanoids comprises an ultraviolet-curing ink.

25. An ink according to claim 22, wherein the
ink comprising the colorant containing the plurality

of lanthanoids comprises an oil-based ink.



