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RECORDI NG MEDI UM | MAGE FORM NG PROGESS ‘US| NG THE SAME, - ARS®¥ecESS

FOR THE PREPARATI ON OF THE SAME BACKGROUND COF THE INVENH@ﬂggﬁﬁyie@g
of the Invention The present invention relates to a recording
medi um for image formation by an ink-jet recording system and P
more particularly to a recording nmediumsuitpble for use cpoijngqgggﬁit
card, a bank card, a prepaid card, or the 10 i ke, an image form ng
process using the recordi ng medi um -~ and a process for the preparation
of the recording nmedi RECORDING MEDAUM] BMACE FORMING PROCESS USING
Conventional card, such as credit card, bank card, prepaid card, etc.
contai n various i NfHE r&ME,N ANIErPROCESS SFOFSUTHE | PREPARATION 0 THE 0SAME f or
‘exanpl e by digitizing the information and-recording such information
by magnetic recording, or in the formof a bar code, or by so-called
optical recording with a | aser beamto ablate a part of the optica

recor di ng | ayerBAFKGROUND PRt BHE ENEBNEION the 20 reflectance thereof or

a deformation therein, on a record E
5 Field of the Invention

The present invention relates to a recording medium
for image formation by an ink-jet recording éystem, and
more particularly to a recording medium suitable for use
in a credit card, a bank card, a prepaid card, or the

10 like, an'image forming proceés.using the recording medium,
and a process for the preparation of the recording medium.
Related Background Art

Conventional card, such as credit card, bank card,
prepaid card, etc. contain various information therein.

15 Such information are recorded for example by digitizing
the information and -recording such information by magnetic
recording, or in the form of a bar code, or by so-called
optical recording with a laser beam to ablate a part of
the optical recording layer or to generate a change in the

20 "reflectance thereof or a deformation therein, on a record
bearing member, whefein the recording and reproduction of
information are achieved by the difference in the optical
reflectance or transmittance. There are also utilized an
'embossing method in which characters and numerals are

25 repfesented by a profruding part of a card deformed
unevenly, and ordinary printing methods such as screen

printing or offset printing.
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bea}ing menber, wherein the recording and reproducti on of I nformation

are achieved by the difference in the optical refl ectance or
transmttance. There are also utilized an enbossi ng net hod in which
characters and nunerals are 25 represented by a protruding part of a card
def or med unevenly, and ordinary printg ng methods such as screen
printing or offset printing. : ) -2-
However, the recorded data cannot be read with the human eyes in case
of magnetic recor diigvevsr, CElil® recordéd Cddth NGafhotpbeCabadewotHi 85e0f t he
digitized information. It is therefore not easy to confirm whether

5 t he i nf or nathwean exyesicch ccasdof£ amagretial tgcordings bar code the hol der
of the card. Al so, the printing of character information

i ndi cati ng theesanrding ax opical i xecording ef ytheoflightized card and
that of 1ogo, background pattern or picture are 10 executed in advance by
ordi nary pri ntiHpmatHan suckt &k therefere dpohreasy no oponfiset whetherng.

'n such pglﬂiégg information recorded on the card actually belongs to
the holder of the card.

Also, the printing of character information
indicating the cautions or regulations for the use of the
dard and that of logo, background pattern or picture are

10 executed in advance by ordinary printing method such as
screen printing or offset printing. In such printing,
however, there are reqﬁired printing plates corresponding
to the number of colors to be printed, and suéh printing
plates cannot be prepared within a short time and become

15  expensive in a case of small number of cards to be
printed. For this reason, such prinfing is limited to
general information common to a large number of cards, and
individual information is currently recorded separately in
the form of digital data explained above.

20 The embossing method, which expresses characters or
numerals by means of protruding portions of a card
deformed unevenly, allows visual confirmation, but is
associated with drawbacks that the amount of information
is limited and that such characters or numerals carinot be

25 easily colored. Besides, there is also a drawback that,
as such embossing is obtained by deforming the card, the

recording area for magnetic or optical recording cannot be



however, there are required printing plates corresponding to the
hunber of colors to be printed, and such printing pl at es cannot be
prepared within a short time and beconme 15 expensive in a case of small
nunber of cards to be printed. For this reason, such printing is
limted to general information commpn.to a |arge nunber of cards, and
i ndividual information is currently recorded separately in the form
of digital data explained above. 20 The enbossi ng net'hod, which

expresses char 3aiRfided on sucH WicdsedYar@Ns of protruding portions of a
card def ormed unevenly, allows visual confirmation, but is

associ ated w th dr awer@diliiflof i @RPIAIa O infoidBid®) such assal imted
and that such characters or nunerals cannot be 25 easily colored.

Besi des, ther e photdlgraph dfw adcd ol ,the cardsoweEl, eidosbiragdy Sadbpoedaed

by deform ng the card, the recording area for magnetic or optical
recordi ng canndn lae part of the cards. -3-
provi ded on such enbossed area. Recordi n i ndi vi dua

i nformati o®, such adlowever, figpiaranpie oifnaaf%th@g oficadheringn@r, is

al ready adopt ed
: photograph itself onto the card, the card preparation

within a short time is difficult. There is also a .
problems in a method of printing the photograph directly
on the card that the information recording mediﬁm may be

10 affected by a surface treatment or printing. Also, a
sublimation transfer printing method is associated a
drawback of a high running cost because the ink ribbon is
expensive. Further, there has to be selected a base
material of satisfactory printability.

15 For resolving these dréﬁbacks, there has been
disclosed a card in which an ink-receiving layer is
laminated on a card substrate and on which information is
recorded by an ink-jet recording system. |

Japanese Patent Application Laid-Open No. 57-784

20 discloses a card provided, on a card medium, with an ink-
receiving layer and furfher with an ink permeable slidable
layer thereon.

However, such medium is defective in safety and in
ecology, since the coating liquid contains organic’

25 solvent. Also, such the medium is difficult applicable in
practical use, because, in a case of using such structure

to a polyvinyl chloride substrate ordinarily employed in



in a part of the cards. 5 However,- for exanple in a nethod of
adhering a phot ograph itself onto the card, the card preparation
within a short tine is difficult. There is also a problens in a

met hod of printing the photograph directly on the card that the

i nformation recording nediummay be 10 affected by a surface treatnment or
printing. Also, a sublimation transfeéer printing nethod is associated
a drawback of a high running cost because the ink ribbon is

expensi ve. Furieiaid Q%r%é“a%érﬁ R e @’ 2 S SybstratBifitd {ier o

satisfactory printability. For resolving these drawbac s,

has been Grodeds &Y &:H‘eirsiallvéﬂmlﬂd’l rsUIRK e e ictiRea tdkeTof Sthe card
| am nated on a card substrate and on which information is recor ded by

an ink-jet recordangracikisg of the coatethpayeae Patent Application
Lai d- Open No. 57-784 20 discloses a card provided, on a card nmedium wth-
an i nk- r ecei Viapgnesge Pachenhtf Wppldrcatiidn draildHOpen iNmb|64-s438161 e

| ayer thereon. "However, such nediumis defective in safety and in
ecol ogy, sPncediselosgs g danduiim sbhdch an dnknreceidsing dlaygan .is Al so,

such the mediumis difficult appllcable I n practical use, because, in
a case of usi ndaBiPRted g & card substratq ndyinfommatian sipoeqarded

ed i,n
ordinarily errphyyan ink-jet recording system, but water-fastness and

durability of the ink-receiving layer seem to be
insufficient. _

10 Japanese Patent Publicatioh No. 3-24906 discloses an
ink-receiving layer containing cationic hydrated aluminum
oxide, and Japanese Patent Applicatidn Laid-Open No..4-
37577 discloses an ink-receiving layer containing alumina
hydrate.

15 Japanese Patent Publication No. 2-31673ldisclqses an
ink jet recording medium in which an inorganic pigment
layer of high ink absprbabilify is prdvided on a substrate
and further an outermost fine particle layer of
thermoplastic organic polymer is laminated subsequently.

20 Also, Japanese Patent Application Laid-Open No. 7-237348
discloses an ink-jet recording sheet in which a porous
layer of alumina hydrate is provided on a substrate and an
outermost porous polymer layer is laminated thereon.
Furthermore, Japanese Patent Application Laid-Open No. 8-

25 2090 discloses a similar card-shaped ink-jet recording
medium.

In these media, the outermost porous resin layer is



-4- . credit cards, bank cards, etc., the substrate itself is

eroded by the solvent to result in a curvature of the card or a
cracking of the coated | ayer. Japanese Patent Application
Lai d- Open No. 64-43826 5 discloses a card in which an ink-receiving | ayer
S | am nated on a card substrate and isnf-ormation i s recorded by
an ink-jet recording system but water-fastness and durability of the
i nk-receiving |l ayer seemto be insufficient.. 10 Japanese

Pat ent Publ i catiade Mon-po4iis by ssHexmesl drreatment raEter ainkniet ayer

contai ning cationic hydrated al um num oxi de, and Japanese Patent

Appl i cation Laimbc@umsting hass been cavBrgtefl sc|Skated differertlyi nghe ayer
cont ai ni ng al um na hydrate. 15 Japanese Patent Publication
No. 2-31673 di dmagseformation gnabsarpEen ang HAHAR PhniRh axe

I nor gani ¢ pi gnent | ayer of high jnk absorbability is proyided on a
substrate effigrtad e the nR RAGReG ?%?5y7%$s%‘¥ £6¢

5 example of porous alumina hydrate, and water fastness and
durability are achieved by the porous resin léyer which
has been rendered non-porous.

However, the inorganic pigment layer composed for

example of'porous'alumina hydrate is insufficient in

10 flexibility, and, when such layer is applied tb the
substrate for example of polyvinyl chloride mentioned
above, there will result a drawback that the ink-receiving
layer is peeled off by the deformation in embossing.
Also, in case of an ink-jet recording'system employing a

15 pigment as the coloring material of the ink, the pigment
particles constituting the coloring material do not
intrude into the ink-receiving layer fo result in
insufficient friction resistance of the obtained image.
Furthermoré, as polyvinyl chloride has a softening

.20 temperature as low as sb°c td 80°C, there has not been
disclosed any effective‘method for preventing the
deformation of the substrate at the heat treatment for
preparing the recorﬁing medium or for rendering the
outermost porous résin layer non-porous.

25
SUMMARY OF THE INVENTIdN

An object of the present invention is to provide an



t hernopl.astic organic polyner is |am nated subsequently. 20 Also,
Japanese Patent Application Laid-Open No. 7-237348 di scl oses an

i nk-j et recording sheet in which a.porous | ayer of alum na hydrate is
provi ded on a substrate and an out er nost porous polyner- | ayer is

| am nat ed t hereon. Furthernore, Japangse. Patent Application Laid-Open
No. 8- 25 2090 discloses a simlar card-shaped ink-jet recording

medi um ' In these nedia, the outernobst porous resin layer is

- 5- made dxpellt Tdiorditigiuled i idading tfd deformation. recording
has been conducted. Stated differently, the i mage formation or
absorption and fi xatAnmthefr ioljeot of thefgmz=denit i invdmrtionrisnte prowvkde

| ayer conposed for 5 exanple of porous alum na hydrate, and water
fastness and an isgagsbifomming @radess dbhyformeingraysinage by sgesimpleh
has been rendered non-porous. ~ However, the inorganic pignent

| ayer conposed way on theeﬁhﬁﬂ%'mnﬁdémﬁﬁ mmclmmm@mm s insufficient

in 10 erX|b|I|t;§J and, when such |ayer is apglled to the
5 urther, still another object of the present

invention is to provide a process for the preparation of a
recording medium causing no deformation.

The above objects can be achieved by the present
invention described below.

10 According to the present invention there is provided
a recording medium provided with an ink-receiving layer on
at least one surface of a substrate, wherein the ink-

‘receiving layer is a porous layer comprising pigment
particles and mutually fused thermoplastic resin

15 particles.

According to the present invention there is also
provided an image forming process comprising the step of
forming an image by ejecting an ink by an ink-jet
recording method onto the above-mentioned recording

20 medium.

According to the present invention there is still
provided a process for the preparation of a recording
medium compfising the steps of applying to a substrate a
coating liquid comprising pigment particles and

25 thermoplastic resin particles and forming an.ink-reéeiving
layer by fuse-gathering the thermoplastic resin with heat

under pressure.



substrat.e for exanple of polyvinyl chl ori de nentioned abov

Wil result a drawback that the ink-receiving | ayer is peeFédt2$¥eby
the deformation in embossing. Al so, in case of an ink-jet recording
systemenploying a 15 pignent as the coloring material of the ink, the
pi gnent particles constituting the copoting material do not ’
intrude into the ink-receiving layer to result in I nsuf fi.cient
friction resistance of the obtained image. Furt hernore, as pol yvinyl
chloride has a sof tgekdsding tot thpepaesentainvewtioncthere] tst Sugbher:|C
there has not been di scl osed any effective nmethod for preventing t he
def or mati on of pibeigedsarptecesst ferhthe preperationopf a recprddngi ng t he
recordi ng medi umor for rendering the out ernpst porous resin_ | ayer
non- porous. 2bedium cOupMARYNOrtieESERPENPECRPPLYing to apzsubgtrate,2 (e
present invention is to provide an '

6 excel teatingcbidihg AeaPEASLRgs PAGTREtyBRTIHELES, 2nd

5 thermoplastic resin particles; and forming an ink-
receiving layer by fusing and adhering the thermoplastic

resin with heat under pressure.

BRIEF DESCRIPTION OF THE DRAWINGS
10 Fig. 1 is a scheﬁatic cross-sectional view showing an
example of the recording medium of the present invention.
Fig. 2 is a schematic cross-sectional view showing
another example of the recording medium of the present
invention.
15
DESCRIPTION OF THE PREFERRED EMBODIMENTS
Now, the present invention will be described in
detail with reference to Figs..l énd 2.
As the substrate 1 of the present invention, it is
20 preferable to use.a water-faét substrate. If not so, a
durable recorded image qanhot be obtained due to moisture
intfusion from the side of the substrate 1, even when a
highly watef-fast ink-receiving layer 2 is provided on a
recording surface. The preferred examples of the
25 substrate 1 include polyester resins such as polyethylene
terephthalate, polybutylene terephthalate, a terephthalic

acid-ethylene glycol-cyclohexane dimethanol copolymer of



Anot her .obj ect of the present invention is to provide an i mage

form ng process for formng an inmage by a sinple way on the
above-nenti oned recordi ng medi um 5 Further, still another object
of the present invention is to provide a process for the preparation
of a recordi ng nedi um causi ng no deforgration. - The above
obj ects can be achi eved by the present I nvention described below. 10
According to the present invention there is provided "~ a recording
medi um provi decthe tforulank-recei ving | ayer on at | east one surface
of a substrate, wherein the ink- receiving layer is a porous |ayer
conpri-si ng pi gnent particles and nutually fused thernoplastic resin
15 particles. Adzording td®@the pre@ent invention there is also

provi ded an inage fdf prbcess COHD*IS the step formng an
i mge by ej ectl-rlg-(h-er'r%'rp'r%r tC Ecordhs @ feHomeo the (1)
above- nentloned recordivwg’ 20 nedium Accordiig to the present
vention tgere g Sﬁ%%i@ﬂ@%ﬁleg? SRS St O PR B, °
ot o qu o sl e Frateles Bbircsfoonkls MRBLES 1 C TeSIT
polyethylene resin, polypropylene resin, polystyrene
resin, vinyl chloride copolymers, wvinyl acetate
copolymers, polycarbonate, acrylonitrile-butadiene-styrene
10 resin, a polymer alloy prepared by mixing the copolymer of
the formula (I) with a polycarbonate, and the like, and
metals for certain applications. In consideration of
close adhesion with the thermoplastic resin particles in
the ink-receiving layer, preferred are polyvinyl chloride
is resin, polyvihylidene chloride resin, polycarbonate resin
and polystyreng resin.

On a surface of the substrate 1 or on both surfaces
thereof, there may be in advance formed a magnetic stripe
for digital information recording, photomagnetic recording

. 20 layer, IC and the like, or there may be in advance printed
‘predetermined informatiqn such as a logo, cautions for use
or reguiations, for example by screen printing or offset
printing. Namely, in the present invention there may be
provided portions where various information are recorded,

25 in.addition to the ink-receiving layer 2. A thickness of
the substrate 1 of the present invention is preferably

withih a range of from 0.2 to 1.0 mm, because deformation



| Iayér by fuse-gathering the thernoplastic resin with heat under

pressure. -7- Accor di ng
to the present invention there is further provi ded a process for the
preparation of a recording medi um conprising the steps of applying to
a substrate a coating liquid conprisinggpigment particles and 5
thernopl astic resin particles; and form ng an i nk- recei ving |ayer by
fusi ng and adhering the thernoplastic resin with heat under pressure.
BRI EF DESCRI PTI LN &F¢ £ 1 PRAVS NSScuz 0 Fig. 1 is a schematic
cross-sectional view show ng an -exanpl e of the recordi ng nmedi um of
the present inventi ofn ink-receivifijJlay@ri2 magcbenprovidedsensbethonal

vi ew show ng anot her exanpl e of the recordi ng nmedi um of the present

i nvention. 15 surfac&ESER Bé Bubktiake PREERGRESKEJBEDrSENMFSing may be
Now, the present invention will be described in
conducted on both surfaces, or the ink-receiving layer 2
5 may be provided on either surface of the substrate 1.
However, in case of an optical card, the ink-receiving
layer is provided on a surface opposite to the surface
used for recording and reproduction of optical
information.

10 The recording medium of the present invention is
preferably in the form of a réctangle or a circle, the
length of a side or a diéméter of which is from 30 to 130
mm, respeqtively, from the view point of difficulty of
deformation and easiness of handling.

15 The substrate 1, to which an ink-receiving layer 2 is
applied, may 5e pfepared in advance in the finai form, or

. may be formed into the final form, after the ink-receiving
. layer has been provided.
As- the pigment particles in the ink-receiving layer

20 2,'for example, silica gel, alumina hydrate, titanium
oxide, calcium silicate{ synthetic zeolite, zinc oxide,
plastic pigment aﬁd the like may be used. The average
particle size of the pigment particles is preferably in a
range of from 0.01 to 5 pm.

25 _ As the thermoplastic resin particles in the ink-
receiving layer, for example, particles of polyvinyl

chloride, polyvinyl acetate, polyacrylate ester,



detail with reference to Figs. 1 and 2. As the substrate 1 of
the present invention, it is 20 preferable to use a water-fast
substrate. |If not so, a durabl e recorded i mage cannot be obtai ned
due to noisture © intrusion fromthe side of the substrate 1, even when
a hi ghly water-fast ink-receiving l-aggeyr -2 i s provided on a

recordi ng surface. The preferred exanples of the 25 substrate 1 include
pol yester resins such as pol yet hyl ene t erepht hal ate, pol ybutyl ene

t er epht hal at e, polystepiandal polyethylenedandhghendieywmey- bgcluskdxan&here
di et hanol copol yner of - 8-

the formula can also beremployedSPanulcheslDﬁecopgﬂymﬁﬁylOéhlorlde resin,
pol yvi nyl i dene chl oride resin, epoxx resin, polycarbonate resin,

pol yet hyl ene r@grnesmm%m@pw@memsi nThgopysrpgenparticleesige @Enpuch

chl ori de copolzners vinyl acetate -
hermoplastic resin particles is preferably in a range of

5 from 0.1_to 3 pm, more preferably from 0.2 to 2 ym. In
the ink-receiving layer 2 there is contained mutually
fused thermoplastic resin particles.

The thermoplastic resin particles are used for fixing
the pigment by fusion and for realizing adhesion with fhe
10 substrate 1. For this reason, there is used preferably a
material capable of being fused and adhering closed to the
substrate by heating. In case a pigment is employed as
the coloring material of the ink, there is achieved
improvément in the friction resistance, namely absence of
15 detachment of the coloring material by friction. The
‘mechanism for improvement of the friction resistance is
not yet clarified, but is presumably because of a fact
that the thermoplastic resin particles are deformed by
fusion to form large gaps, theréby facilitating intrusion
20 of the pigment particles. However, an excessively large
amount of the-thermoplastic resin particles reduces the
~amount of gaps, whereby the ink absorbability is
deterioratéd and a recording medium with satisfactory
print quality cannot be obtained.
25 For attaining the above-mentioned objects, the ratio
of the pigment particles to the thermoplastic resin

particles in the ink-receiving layer 2 is desirably



copol ymers, polycarbonate, acrylonitrile-butadiene-styrene 10 resin, a
pol yner alloy prepared by nixing the copol yner of the formula (1) with
a polycarbonate, and the |ike, and metals for certain applications. In
consi derati on of cl ose adhesion with the thernoplastic resin particles
in the ink-receiving |ayer, preferred gnre_polyvinyl chloride 15
resin, polyvinylidene chloride resin, polycarbonate resin and

pol ystyrene resin. On a surface of the substrate 1 or on both

surfaces tde160tedt IR SuBRYabRahfefd¥Raeether ¥hdrRoplgBeicc rabinpes
for digital information recording, photomagnetic recording 20 layer, IC

and the |ike, aisédeir svyahgei of afivamck poi 40egarts bpr eddgbtm ned

i nformati on such as a | ogo, cautions for use or regul ations, for
exanpl e by scr eereferablngfoomo8ftet 20 parpsi hyi wgightreper LAOt parpgsebynt

i nvention there may be provi ded portions where various information are
recorded, 25 wedigltiefobheopigeentik-receiving |ayer 2. A thickness of

the substrate 1 of the present invention is preferably wi thin a_ range
of from0.28to 1.0 nkf PREasServef haninknreceiving layer 2 may further

contain a water-soluble polymer as binder resin. For
examplé there may be.empioyed polyvinyl alcohol or
modified products thereof, starch or modified products
thereof, gelatin or modified products thereof, casein or

10 modified products thereof, gum arabic, a cellulose
derivative such as carboxymethyl cellulose, hydroxyethyl
cellulose and hydroxypfopyl cellulose, or polyvinyl
pyrroiidone. The ratio of the pigmént partidles to the
binder is such that the binder is preferably used 40 parts

15 by weight or less, more preferably 15 parts by weight or
less, per 100 parts by weight of the pigment. The binder,
if used in excess bf the above-mehtioned-range, will block
the'gaps.between the pigment particles, thereby
deteriorating the ink abéorbability. |

20 If necessary, there may further be suitably added a
pigment dispersant, a thickener, a defoamer, a foam
suppressor, a fluorescent whitening agent, an ultraviolet
absorber, an antioxidant, an antimold agent, etc.

In applying these materials to the substrate, the

25 polymer component is dispersed or dissolved in a suitable

solvent, and the pigment compbnent is dispersed as fine as

possible to obtain a coating liquid. Otherwise, the



Is difficult to occur. An ink-receiving | ayer 2 may be provided
on bot h surfaces of the substrate 1 and ink-jet recording may be
conducted on both surfaces, or the ink-receiving | ayer 2 5 may be

provi ded on either surface of. the substrate 1. However, in case of an
optical card, the ink-receiving | ayer {8 provided on a surface
opposite to the surface used for recording and reproduction of optical
information. 10 ' The recordi ng nmedi um of the present invention is

preferably in tdifeded Matferd 4188 s InflxEd avelY @ed nidlkded togethegt hwibtha
side or a dianeter of which is from30 to 130 mm respectively, from
t he. vi ew poi nt tfe didbdsttdtdey iaf a molddef ormati on and easi ness of handling
15 The substrate 1, to which an ink-receiving layer 2 is

appl i ed, may be prepurssd prefababice, ithase nMateridls mrerused asmy be
formed into the final form after the ink-receiving | ayer has been
provi ded].c dispersion Hn @ @avepamyinepahly eeTrRsed f 3T ayer

20 2, for_exanple, silica gel, alumna hydrate, titanju oxi de

cal cium si I8 cate, sy fetGase ddiat é'?h%"i"ld“%’iﬁ‘a’éis are g%stf? SRRt 2and

the Ii ke may be used. The ayer rticle size t he nt

particles is pdEReRiiPyn e%"?%ﬂf‘giép g ¢ %Yﬁf)_lﬁﬂY%eg)a?%ﬁ? onto

the substrate by various coating methods such as screen
printing, blade coating, air-knife coating, roll coating{
curtain coating, bar coéting, spray coating and the like.
10 The coating weight, calculated as solid after drying,
'is within a range of from 3 to 80 g/m?, preferably from 5
to 40 g/m®*. A coating weight less than 3 g/m’ cannot
provide sufficient ink absorbability, so that safisfactory
image cannot be obtained. A coating weight larger than 80
15 g/m? cannot be obtained with a single coating operation and
plural coating operations are required, which is
disadvantageous in cost. |
The wet coated substrate is subsequently dried in a
dry air oven or with a heated drum. In a case that the
20 substrate is composed of a material having a low softening
temperature such as polyvinyl chloride resin, a drying
temperature of from 60°C to 70°C is the highest limit for
not causing deformation of the substrate.
Finally, according to the present invention, a heat
25 treatment is thereafter executed in order to fuse the
thermoplastic resin particles. The temperature of heat

treatment is preferably within a range of from about 70 to



25 - - As the thernoplastic resin'parficles in the ink- recei ving

tayer, for exanple, particles of polyvinyl chl oride, polyvinyl
acetate, polyacrylate ester, - 10 -
pol ystyrene, polyethylene and the |like may be used. There can al so be
enpl oyed particles of copolyners of eodBespondi ng nononers. The
average particle size of such t hernopl astic resin particles is

preferably in a range of 5 from0.1 to 3 [err]m nore preferably fromO0.2
to 2 pm In abdue 18M0Cecehougly ityeangothbeecsaidcint genetabut berchpse
fused thernoplastic resin particles. The thernoplastic resin
particles are utedwvaniesidepgnding emecapsuhstrabe andiankanRd P&6r realizing
adhesion with the 10 _substrate 1. ‘TFor this reason, there is used

preferably a ‘therigRiastieFasin RATEtehest usthearamBERBFIRE BFoSBE™ o
col ori ng mat or {3FabrUTRECIeRE. thdrLoRer hed ERe HisTRR AHTcadReriRs he-
o ction est St aGear JATEL Vo f U850 “Endimop Pas tEL AL 0UER! pRE i BFeL?! O7hid
above-mentioned fusing and adhering temperature
corresponds to the film forming temperature in case of
eﬁulsion or the molding temperature in case of molding
resin. In a case that the substrate is a material having
10 a low softening temperature such as polyvinyl chloride
resin mentioned above, the substrate may be deformed with
a fusing and adhering température higher than 60°C.
Therefore, according to the present invention, such
substrate is heated under constraint by pressure, which is
15 one of the feature of the present invention. The |
pressurization is preferably made with a flat material
such as a ferrotype plate and an iron plate with chrome
plating, since otherwise the surface pattern of the
pressing material is transferred onto the substrate or the
20 ink-receiving layer. However, if a particulat surface
shape such as matted su;face is désired, fhe
pressurization may be made with the material of
corresponding surfacial shape. As to a pressing material,
there may be used a plastic plate, a ceramic plate or a
25 glass plate in addition to a metal plate such as a
ferrotype plate. The pressure to be applied is determined

depending on the materials constituting the substrate and



mechani sm for inprovenent of the friction resistance is not yet
clarified, but is presumably because of a fact that the thernoplastic
resin particles are defornmed by fusion to form|large gaps, thereby
facilitating intrusion 20 of the pigment particles. However, an
excessively |l arge amount of the thecnpglastic resin particles reduces
t he anount of gaps, whereby the ink absorbability is

deteriorated and a recording nmediumw th satisfactory print quality
cannot be obt aithed ink2receiving-draydr aibutngit hiss ghweferably onsthibj 2ct s,
the ratio of the pignent particles to the thernoplastic resin
particles in thangek-ofedzon y Qlayts 20 ikg/fui,r apke preferably within a
selected in such a manner that the thernDpIastlc resinis used in a
range of from rangei®@fHfimam 1. Q/Ueﬂght15 kg/cwy, ey OEiGUdAT3 %16:112@1 Farts
by wei ght, per 100 parts by ht of the pignent. 5

necessary, theYongs &fe %Q-é}ﬂert‘? AR eher contain a

vat er- sol Ul pol ymer, as bl n0el 9S8y hlsure GAAMBL HEOSIfe Bl PFotent

adhesion close to the substrate, while an excessively high
pressure crushes the substrate or blocks the gaps in the
ink-receiving layer. The heating time is preferably from
5 to 10 minutes. After.treatment, the substrate is cooled

10 to'room temperature under pressure.

In a more preferred embodiment of the recording
medium of the presént invention, an outermost layer 3
composed of a porous layer.containing thermoplastic resin
particles is provided on the ink-receiving layer 2.

15 | The thermoplastic resin particles employed in the
outermost layer 3 may be composed, for example, of
particles of pquvinyl chloride, polyvinyl acetate,
polyacrylate ester, polystyrene, polyethylene, etc.
mentioned in thé_foregoing. .There may also be employed

20 particles of copolymers of monomers corresponding to
these. |

The average particle size of the thermoplastic resin
particles employed in the present invention is.preferably
within a range of from 0.1 to 3 uym, more preferably from

25 0.2 to 2 ym and most prefe:ébly from 0.2 to 0.8 pm.

An average particie size of the thermoplastic resin

particles not more than 0.1 pm reduces the absolute pore



nmodi fi ed products thereof, starch or nodified products t her eof

gel atin or nodi

fied products thereof, casein or 10 nodified products

t hereof, gum arabic, a cellul ose derivative such as carboxynet hyl
cel l ul ose, hydroxyet hyl cel l ul ose and hydroxypropyl cellul ose, or

pol yvi nyl pyrrolidone. The ratio of thggplLgnent particles to the

bi nder is such that the binder is preferably used 40 parts 15 by wei ght
or less, nore preferably 15 parts by wei ght or | ess, per 100 parts by
wei ght of the piarEid .of NEhdi Gleérmost lajeisethébebitcdeteriorating the
above-nentioned range, will bl ock t he gaps between the pignent
particles, therily absorbisihilivy sandgthdecimage agsalbtpi| i On. theOcontraryl f
necessary, there may further be suitably added a pi gnent di spersant,

t hi ckener, a def®athes , avefragen particslepsizsocexceefdsubr pocethenwsurfaceg
agent, an ultraviolet absorber, an antioxidant, an antinold agent,
etc. snop tipbhy | becones edhEf teubt sor otheesygfacealustereisos

pol ynmer conponent i's di spersed or dissolved in a suitable sol vent, an

t he pignment?co

coating |iquid:

10

15

20

25

rsrered | in @ sgase cof ;xerdpring the sygiacs BOPsPERPYFn a

O herwi se, the
after the printing operation.

Such porous 1ayef containing the thermoplastic resin
particles is formed by applying a coating liquid, with a
solid content of the thermoplastic resin particles within
a range of from 10 to 50 % by weight, as the outermost
layer on the ink-receiving layer provided in advance.

The thermoplastic resin particles have to be applied
with such a thickness aslto suppress the generation of
interference light and to sufficiently function as a
protective layer, and the outermost layer is preferably so
applied as to obtain a dry thickness of from 2 to 10 pm.

As the ink for effecting ink-jetlrecording on the
above-described recording medium, any known ink can be
uéed without any problem. Aiso, the coloring material can
be a water-soluble dye such as direct dyes, acid dyes,
basic dyes, reactive dygs or food dyes, or a dispersible
dye or a pigment, and these materials can:be used withbut
any limitafion. If emphasis is given to the weather
fastness of the coloring material, there is advantageously
employed a pigment dispersion. These coloring materials
are generally used in a range of from 0.1 to 20 % by

weight in the conventional ink, and also in the present

a

d



- 12 - . powder materials are mxed well and nol ded together with

the substrate in a nold. Most preferably, these materials are
used as a di spersion in a solvent principally conposed of water. 5
In a case that these materials are in the formof a di spersion, the
i nk-receiving | ayer may be applied onto _ 1 the substrate by various
coati ng nethods such as screen printing, blade coating, air-knife
coating, roll coating, curtain coating, bar coating, spray coating

and the like. {fvention the s&né i rengeimdy beahsedated as solid after
dryi ng, Is within a range of from3 to 80 g/nferr], preferably from5

to 40 g/ n2. A coati rmhersgivenessséd ain 3thé npguedusainkt employedr dpni gbe
sufficient ink absorbability, so that satisfactory | mage cannot be
obt ai ned. A coapresenkipwehbigrris eateo, a5 agnhkture efinwateseandt ai ned
with a single coating operation and plural coating operations are
requi.-red, whi ctwater-soluble ergerigesRlventeopreferably a mixkurgepfcoat ed
substrate i s subsequently dried in oven or with a heated

drum In a TaseatRr R a pateziaivhie ?Egé’éﬁ%géﬁa"ﬁﬂtacﬂﬁFéfi'P%'tPghavi ng a
e NG, ety EuRE P00 ol B gAY R RbR! bgypRRlfly 2ol Y1 1O
| drying. | - '
The ink-jet recording method for forming a record by
applying such ink onto the above-describéd recording
10 medium can be any method capabie of effectively
dispatching the ink from the nozzle, thereby depositing
the ink onto the recording medium present in the flying
stroke. In particular, there can be effectively employed
the ink-jet method disclosed in Japanese Patent
15 Application Laid-Open No. 54-59936 in which the ink
generates a rapid volume change under the function of
thermal energy and is discharged from the nozzle by a
force generated by sﬁch state change.
As the image immediately after the printing contains
26 water and/or water-solﬁble organic solvent employed'as
solvent in the ink, and_then such water and/or solvent is
preferably rembved. Such removal can be achieved by
heating, pressure reduction, blowing of drying gas or a
combination thereof.
25 In a case that there is the outermost layer 3, the
recording medium of the present invention is heated éfter

forming an image, so that the porous outermost layer 3 is



not causi ng deformation of the substrate. Finally, according to
the present invention, a heat 25 treatnent is thereafter executed in
order to fuse the .thernoplastic resin particles. The tenperature of
heat treatment is preferably within a range of fromabout 70 to
- 13 - about 180[err]C, though it eammot be said in general, because
It varies depending on a substrate and a ki nd of thernnplastlc resin
particles. The tenperature of such heat treatment is higher than the
fusi ng and adhewadey norb-pgaarpes.at ure of the thernoplastic resin particles.
The above- nentioned fusing and adhering tenperature corresponds
to the film forning& aeidhod far ikaling: the outernost slayves NPRTPABEPUFNES
tenperature in case of nolding resin. In a case that the substrate is
a material havigrpfemnbly 3 dW%%#‘!@n‘FW?%"ér AR SUCR htﬁ%amﬁ} i nyl
chl ori de resin nmentioned above, the substrate Yg 9 romed with
ter asgﬂ é

a fusing and adfBRLRP é‘?ﬁ%r‘%ﬁ%‘@%%ﬁm?%ns%tﬂe?ﬂ Cig:ida
accordi ng Egy ggégées i nventlon 1SS M uster S4POALAERakSE BRE 8HaRdE"

constrai nt
prolonged storage of the print. According to the present

invention, as the underlying ink-receiving layer also
contains thermoplastic resin, the fusion and adhesion with
such resin achieves securer adhesion close to the

10 outermost layer, thereby improving the durability of the
recording medium, so that it can be applied to severe
conditions of use such as an information recording medium.

Temperature of such the heating treatment is

preferably within a range of from 70°C to 180°C, though

15 variable in relation to the heating time, in consideration
' of the influence on the materials such as the substrate,
ink-receiving layer and ink, and of the surface character
after the treatment.

As explained in the foregoing, the substrate starts

20 to deform when the'heatiné temperature exceeds 60°C to
80°C, in a case that the substrate is composed of a
-material of a low softening temperature such as polyvinyl
chloride resin. In the presenf invention, therefore, in
case of employing such substrate, the recording medium is

25 not heated entirely, but the surfacial portion alone is
irradiated in non-contact manner with heating radiation

such as infrared light, whereby the outermost layer and



15 one of the feature of the present invention. The pressuri zation

ts preferably made with a flat materi al such as a ferrotype plate and
an iron plate with chrone pl ati ng, since otherw se the surface
pattern of the pressing material i-s transferred onto the substrate or
the 20 i nk-receiving | ayer. However, if i@ particular surface

shape such as matted surface is desired, the pressuri zati on may be
made with the material of correspondi ng surfacial shape. As to a

pressing naterithe adjacehbesarfagik peedienpbéisthe phiteeceivengnilayplrat e
or a 25 glass plate in addition to a nmetal plate such as a

ferrotype pl at caldhe aresheatedo bEompptiedfi thdeheati source wittiegbedi ng
on the materials constituting the substrate and

- 14 - t heecokdingehnediym| dgenotbpreferredpberangsl ¢hei shrfage
range of fromO0.01 to 20 kg/c err], nmore preferably within a range of
from0.01 to 15p&Gternecef]thenhgatt seurae pt frangferred, gpge &her symfecel

to 5 kg/cnferr]. 5 An excessively Iom/ggesaure annot provi de
sufficient 2 of the thermoplastic resin, thereby deteriorating the

luster of the recording medium, and also because the heat
transmission to the substrate cannot be controlled.
In the following the present invention will be

clarified further by examples thereof, but the present

10 invention is by no means limited by such examples.

The recording on the recording medium was executed by

a Canon bubble jet color printer BJC-620JW with the mode
for a high-quality exclusive paper.
Example 1

15 At first, particles aluminum isopropoxide was
subjected to hydrolysis/deflocculation to obtain alumina
hydrate (sol) of fiber bundle sfructure as the pigment.
Then added were vinyl chloride particles (G-351, trade
name, manufactured by Nippon Zeon Co., Ltd.; vinyl

20 chloride latex with a film forming temperature of from 100
to 110°C) as the thermd?lastic resin particles. The ratio
of the pigment particles to the thermoplastic resin |
particles was 100:15 by weight. The coating liquid thus
obtained was applied fo a white hard polyvinyl chloride

25 resin plate, having a dimension of 500 x 500 mm and a
thickness 6f 0.74 mm and having magnetic stripes, on a

surface thereof opposite to the magnetic stripes, and the



adhesion close to the substrate, while an excessively high pressure
crushes the substrate or bl ocks the gaps in the I nk-receiving | ayer.
The heating time is preferably from 5to 10 mnutes. After treatnent,
the substrate is cooled 10 to roomtenperature under pressure.

In a nore preferred enbodi ment of the recargigng medi um of the present
I nvention, an outernost |ayer 3 conposed of a porous |ayer containing
t hernopl astic resin particles is provided on the ink-receiving |ayer

2. 15 TWet tdedtap| pEats wasi drpedt £6fe20emphayes at 60eC. The
outernost | ayer 3 may be conposed, for exanple, of particles of

pol yvi nyl chl orthtteckpesy vafiyér adeying, was 40 pol yaThel sésinsptate was

pol ystyrene, polyethylene, etc. ~ nentioned in the foregoing. There
may al so be enpthemdsaddwichedtbetwesenffiapofeneotypeé pbatesrbeated to
corresponding to t hese. __The average particle size of the
t her nopl astic rk8Q1C, undepaatpressurepPHyRdlikal/aw ehtmimiteas and | s
preferably within a range of fromO0.1 to 3 [err]m nore preferably

from 25~ 9.2 9%rdupliveeeded 5P tQranPYe¥rbnPol9uto 0.8 [errim |
A BV e DALl e, bl g hE! LRPAE8L °1 L%k mant sonBH' BbSVEuAY
: applied thereto by means of a wire bar, so as to provide a
dry thickness of 3 ym, and was dried for 15 minutes at
50°C. The resin plate was thenlpunched into a size of
10 80.6 x 54.0 mm, with rounded corners with a radius of 3.0
mm.

Ink~-jet recording was conducted using the recording
medium thus prepared by means of the above-mentioned ink-
jet printer and with pigment inks described in the

15 | following:

Ink compositions:

Black ink:

Carbon black pigment . 6 parts by weight

Styrene-acrylic acid copolymer (neutralized with

20 monoethanolamine) 2 parts by weight
Ethylene glycol \ 25 parts by weight
Diethylene glycol 7 parts by weight

Water 60 parts by weight
Yellow ink: |
25 Benzidine yellow G pigment 4 parts by weight
Styrene-acrylic acid copolymer (neutralized_with

monoethanolamine) 1.5 parts by weight



vol une of the outernost |ayer, thereby deteriorating the I nk
absorbability and the inmage quality. On the contrary, I f the average
particle size exceeds 5 [err]m the surface snoot hi ng becones
difficult or the surface luster is 5 lowered in a case of rendering the
surface non-porous after the printiag20peration. Such
porous | ayer containing the thernoplastic resin particles is forned
by applying a coating liquid, with a solid content of the

t her nopl asti c Ethylems iglgteesl Within 10 a range2dfparesnby weiglto by
wei ght, as the outernost | ayer on the ink-receiving |ayer provided in
advance. Diethyliene lgdyagd astic resin particlesPaave BH @hbl i ed

wi th such a thickness as to suppress the generation of i nterference
light and to s#at&SG ently function as a 15 prot %1 YPIELR DY JFeight
outernost |ayer is preferably so applied as to obtain a dry thickness
of from2 to 10 pm Magenta ink:ng (he jnk for effecting ink-jet recording

on the above- descri bed recordi ng nmedi um any | can.
used withoft a%}-"ﬁﬁ?‘g}r ON% §oig“ﬁ{gt col ori ng mat er iérk?gc%r:lén% Q&hgﬁ‘g
wat er - sol ubl e 1 Wy 5&**& y ' yes,
reactive dyes ?r&%olﬁgah yes, i(?recéamg*g%%? SI elCI ﬁeutraliz_é’&sdvftﬂ

monoethanolamine) 1.5 parts by weight
Ethylene glycol 25 parts by weight
Diethylene glycol | 7 parts by weight
10 Water 62.5 parts by weight
Cyan ink:

Copper phthalocyanine blue pigment 4 parts by weight

Styrene-acrylic acid copolymer (neutralized with

monoethanolamine) 1.5 parts by weight
15 Ethylene glycol 25 parts by weight

Diethylene-glycol _ 7 parts by weight

Water 62.5 parts by weight

The printed polyvinyl chloride sheet was dried by

heating for 30 minutes at 60°C to eliminate volatile
20 solvents in the ink.

Then the recording_médium was subjected to a heating
treatment under conditions that a gap of 0.2 mm was set
between the recording medium and a heater having a heating
area of 10 mm in width_and 200 mm in length and having a

25 surface temperature of 210°C, and a feed rate was set at
0.2 mm/sec, thereby obtaining an image print. The

outermost latex layer could be rendered non-porous with



dye or a pignent, and these materials can be used w thout any
timtation. If enphasis is given to the weat her fastness of the
coloring naterial, there is advantageously 25 enpl oyed a pi gnent

di sper si on. These coloring materials ‘are generally used in a range
of fromO0.1 to 20 % by wei ght in the gpnyentional ink, and also in

t he present - 16 - I nvention
t he sane range may be used. - The sol vent used in the aqueous ink
enpl oyed in thgcarce Aefiiativiet tthed reddiingrmediams ure of water and
a wat er - sol ubl e organic solvent, preferably a m xture of 5 water and
a wat er-sol ubl e or ga@hec chiadered dmatga rwarsg clear g vehencobdxishgl havi ng
an effect for preventing ink dryin The ink-jet recording
met hod for for matprialesws shable ag%ﬁmﬁ%mgbm i rithemt the ebtained
above- descrlbed recording 10 nedium can be any nethod capabl e of

effectively  imagg fFdnchiwas sibiemwted o tﬂ@"?ﬁr"ﬂz‘l‘%f %‘I’ueﬁ’%&i’&%p‘&l ﬁ‘ﬂg

the ink onto the recordi ng nmedi um present in the flgl
5 ink-receiving layer could be observe

Also after
immersion in tap water for 100 hours, there could not be
observed peeling of the ink-receiving layer, distortion in
the image or loss of the image density. Furthermore, no
change in the appearance could be observed after standing

10 in an atmosphere of 40°C and 90 %RH for 50 hours.

Example 2 .
Image fofmation was conducted in the same manner as
in Example 1, except that the inks were replaced by the

following ones. Evaluations in the same manner as in

15 Examplell provided results similar to those of Example 1.

Dye : 5 parts by weight

Ethylene glycol . 15 parts by weight

Polyethylene glycol - 10 parts by weight

Water . 70 parts by weight
20 Dye used were: |

C.I. direct yellow 86 for a yellow ink,
C.I. acid red 35 for a magenta ink,
cC.I. direct blue 19§ for a cyan ink, and
C.I. food black 2 for a black ink.
25 Example 3
A card-shaped recording medium was prepared in the

same manner as in Example 1, except that the pigment



stroke.. In particular, there can be effectively enpl oyed the ink-jet
mmet hod di scl osed i n Japanese Patent 15 Application Laid-Open No. 54-59936
in which the ink generates a rapid volune change under.the function
of thermal energy and is discharged fromthe nozzle by a force
generated by such state change. - 23 the image i medi ately after
the printing contains 20 water and/or water-sol uble organic sol vent

enpl oyed as solvent in the ink, and then such water and/or solvent is
preferably renamdcles fenployed ioanthe fubteaceiving layehewere@g, pressure
reduction, blow ng of drying gas or a conbi nati on thereof. 25

In a case thatregiaced ¥ wolbinidabssiliger(Snovtex ST-N, rtxade pgmeedi um
of the present invention is heated after =~ - formng an image, so that

t he porous Oum@nnﬁgactqggg by iNissan Chemical Industries, Co.]J. .
17 - made non- por ous. A net hod for making the outernost

| ayer non-porous i Smage iprmatigp \was (ropdugted LOR BWEh TREOEILRTt r eat nent
| mproves t§1 € Vx\t?e ihtfen{ v;:ﬁ:st; r]tei'xses ps:il.JgCnrl]ena'l? :}.Arl?lgs? re:ﬁé‘fé?eeési& r119::amp1e 1, and
image prints were obtained thrdugh a process similar to
that in Example 1. The outermost latex layer could be
rendered non-porous with scarce deformation of_the
recording medium.

10 The obtained image was clear and the colorihg
material was stable against rubbing. When the obtained
image print was subjected to emboséing, no peeling of the
ink-receiving layer could be observed. Also, affer
immersion in tap water for 100 hours, there could not be

15 observed peeling of the ink-receiving ;ayer, distortion in
the image or loss of the image density.

Example.4
A coating liquid was obtained by adding, to 100 parts

by weight (solid) of alumina hydrate employed in Example

| 20 1, 10 parts by weight of polyvinyl alcohol (PVAll7, trade
name, manufactured by Kuraray Co.), 0.5 parts by weight of
boric acid (H;BO;) and 10 parts by weight of vinyl chioride
particles (same as in Example 1). This coating liquid was
applied to a plate with magnetic stripes having a

25 dimension of 500 mm width x 500 mm length x 0.74 mm
fhickness made of terephthalic acid-ethylene glycol-

cyclohexane dimethanol copolymer (PETG, trade name,



5 |ight -fastness, provides luster to the inage and enabl es pr ol onged
storage of the print. According to the present I nvention, as the
underlying ink-receiving | ayer also contains thernoplastic resin, the
fusion and adhesion wth such resin achi eves securer adhesion close to
the 10 outernost |ayer, thereby inprovi-ng3the durability of the

recording medium so that it can be applied to severe condi ti ons of
use such as an information recordi ng medi um Tenperature of such
t he heating traxsidatle strom E;stﬁama@hqmﬂmahlﬁoa)ramgeaosurfoqe7bﬁerep© to
180C, though 15 wvariable in relation to the heating tine, in

consi'der at i on opposife tt@ the |megnetim stripeserandsthecaoatedhplatigsvast e,
i nk-receiving |la ! and ink, and of the surface character after the
treat nent. ed a?sﬁ%%%l%9ﬁe%p|mﬂﬁ¢ﬁﬁ$oreﬁ@?H@rYtﬁ€i§EB§F?aY§Ssﬂgrts

20 to deforn1mhen t he_ hea erature e eds_60 er C
80[err]C, in FRase b LT ﬂ% 22 Fﬁe‘?f‘c'ﬁr‘io QF Bf M GELS gﬁaterl al of a

R R e e iy e uRR DY R HBEHER SRl e ot o

th di , :
one i o o "9 1561 Tider rebBhrdcal 0, ki a, did i MHAR AL POT O
such as infrargshiddhto m%egyefhf.g%gﬁgpst Iayer and

The vinyl chloride latex mentioned above was épplied
thereto so as to provide a dry thickness of 3 um by means

10 of a wire bar, and dried at 50°C for 15 minutes.
Thereafter, the plate was punched out into a size of 80.6
mm x 54.0 mm, with rounded corners with a radius of 3.0
mm. |

Image formation was conducted on such recording

15 medium wifh the pigment inks employed in Example 1, and
ihage prints were obtained'through a process similar to
that in Example 1. The outermost latex layer could be
rendered non-porous with scarce deformatidh of the
recording medium.

.20 The obtained image was clear and the coloring
material was stable aga;nst rubbing. When the obtained
image print was subjected to embossing, no peeling of the
ink-receiving layer could be observed. Also after
immersion in tap water for‘100 hours, there could not be

25 .observed peeling of.the ink-receiving layer, distortion in
the image or loss of the image density.

Example 5



- 18 - . t he adj acent surfacial'poftion of the ink-receiving | ayer

al one are heated. Contact of the heat source with the recordi ng
mediumis not preferred because the surface pattern of the heat

source is transferred onto the surface 5 of the thernoplastic resin,

t hereby deteriorating the - luster of-the wecording nedium and also
because the heat transm ssion to the substrate cannot be controll ed.
In the following the present invention will be clarified further by
exanpl es thereof, bW ddetimgskiquidvas iolveatned by ajdheg ret@slPQ npestsby
such exanpl es. The recording on the recordi ng nmedi um was
executed by by weightor salidk qfetaletmima mydmtew@ QVW‘tﬁx?‘HBlﬁode
for a high-quality exclusive paper. nmple 1 At first,

particles al unilhwrhQ Qe deight of PO%XM&Qx}e@l?ghol (pvA11Y, ' trade
hydr ol ysi s/ defl occul ati on_to oba?ln al um na

d f f
bundl e st ruct uMengy, MmMaANYfagiered by “Wa%‘?ieb V\éf aégﬁ' $ %%I'g?'}%%ge"

5?;;: cles (G33L ISy (1,805 Bna "EOUHEELY BF D¥15hRPR 68891 Bniokide

particles (same as in Example 1). Thereafter a process
same as in Example 1 was conducted, but the outermost
layer was not formed, thereby obtaining a card-shaped
recording medium with a single ink-receiving layer.

10 Image formation was conducted on such recording
medium with the pigment inks employed in Example 1.

The obtainéd image was clear and the coloring
material was stable against-rgbbing. When thé obtained
image print was subjecfed to embossing, no peeling of-the

15 ink-receiving layer could be observed. Also, after
immersion in tap water for 100 hours, there could not be
observed peeling of the ink-receiving layer, distortion in
the image or loss of the image density. The éolor hue
showed a slight change probably because of absorption of

20 certain water, but-the change was in the practically
tolerable range. The change disappeared after drying.
Comparative Example 1

A card-shaped recording medium was obtained in the
same manner as in Example 1, except that the thermoplastic

25 resin particles were feplaced by polyvinyl alcohol
particles. |

Image formation was conducted on such recording



20 chloride latex with a filmform ng tenperature of from 100 to
110[err]C) as the thernoplastic resin particles. The ratio of the

pi gnent particles to the thernoplastic resin particles was 100: 15 by
wei ght. The coating liquid thus obt ai ned was applied to a white hard
pol yvinyl chloride 25 resin plate, havingsa-di nension of 500 x 500 mm
and a t hi ckness of 0.74 mm and havi ng nagnetic stripes, on a

surface thereof opposite to the nagnetic stripes, and the

- 19 - vield {ema wdthp e paagnattt echKsorenifil oyedlitios Examte IThe Also,

t hi ckness after drying was 40 pm The resin plate was t hen sandw ched
bet ween fl at f dmagey pripts sedecabhthined by ragi¥ring Ghemiskermesessure
of 0.1 kg/cnferr] for 5 mnutes and 5 gradually cooled to 40[err] C over
1.5 hour. . layer npmepondws \thugugihlamracess SAMERT o Jthade\ 4+ was
applied thereto by neans of a wire bar, so as to provide a

dr
thi ckness of 3EFAmPded lvas The aegarding pediws sgarcely sppwed|c ¥he

resin plate was then punched intqQ a size of, 10 .6, X 54,0 ith,,
roundeg coﬁner§QEQHW4%%9ﬂﬁtP¥§ﬁt } (Rrea pripfked with %the pigment ink aid

not show luster because the outermost latex layer could
not be rendered sufficiently non-porous. Thé image print,
when subjected to embossing, showed the peeling of the
ink-receiving layer in a part.
10 Comparative Example 2
The procedure of Example 5 was repeated, except that
the vinyl chloride particles were not added, and the
outermost layer was not provided, thereby obtaining a
card-shaped recording medium with a single ink-receiving
15 .1ayer. ‘
Image formation was conducted on such recording
medium with the pigment inks employed in Example 1.
The obtained image was clear, but the coloring
material was partially lost by rubbing, which indicates
20 that the colofing material wés not int:oduced into the
ink-receiving layer. When the obtained image print was
subjécted to embossing, peeling of the ink-receiving layer
could be observed in a part.
As explained in the foregoing, the present invention
25 allows to inexpensively obtain a ca:d-shaped recording
medium on which the information of the individual person

can be easily and clearly printed by an ink-jet recording



Ink:jet.recording was conducted using the recording medi um t hus

prepared by nmeans of the above-nentioned ink- jet printer and with

pi gnent inks described in the 15 follow ng: | nk conpositions:
Bl ack i nk: Car bon bl ack pi gnent 6 parts by wei ght
Styrene-acrylic acid copolyner (neutralizedgiih 20 nonoet hanol am ne)

2 parts by weight Et hyl ene gl ycol 25 parts by

wei ght - Di et hyl ene gl ycol 7 parts by wei ght

at er system. Also, the imaife mirtssined wei difte card is stakle ow
ink: 25 Benzi di ne yel |l ow G pi gnent 4 parts by weight

Styrene-acryl i even éftexolay peollonged #tiansting tunder enmmem am ne)

1.5 parts by weight

Et hyl ene gl ycolconditions of high-temperature)anghyjigh- humidq}xﬁhylene

gl ycol 7 parts by wei ght .
Furthermore, the surface of the image shows a practically

5 acceptable mechanical strength. Moreovgr, it is possible

to sue the recording medium concurrently with conventional
magnetic or optical digital recording, screen or offset

printing, or embossing.



Vater . . 62.5 parts by weight ‘Magent a
i nk: 5 Qui nachri done pi gnent : 4 parts by—weigh
Styrene-acrylic acid copolyner (neutralized with nonoet hanol ami ne)

1.5 parts by wei ght Et hyl ene gl ycol This Sh 1 Replaged
wei ght D et hyl ene gl ycol : - 27 - 7 parts %"I II _
Wat er 62.5 parts by wei ght

i nk: Copper pht hal ocyani ne bl ue pignment 4 parts by wei ght
Styrene-acryl i Gufgr e QORI fepeutralized with nonoet hanol am ne)
1.5 parts by weight 15 Et hyl ene gl ycol 25 parts by
vei ght Di ‘et hylene gl yeedrding medium providédpeith &y hekgheceiving
Wat er _ 62.5 parts by weight The
printed pol yvi mdyeshloniate kéest ons surfacéyof a substrahg, f ¥hezeini saids
at 60[err]Cto elimnate volatile 20 solvents in the ink.

Then t he recor dinkrreckimingslayer ets ecdomposed c@f i agporous 1a¥&Tment under
conditions that a gap of 0.2 nm was set bet ween_t he _recqrdi ng nmedi um
and a heat @ hamomRFisirgipigment pagkigles apd WptHahiy: ﬁuaﬁﬁ 200 nmin

| ength and having a 25 surfac tengeraiure of 210[err]C, and a feed rate
was set at thermoplastic FediRpPAEBIGHRPng an i mage print. The

Q
S

2. The recording medium according to claim 1,
wherein a porous outermost layer comprising thermoplastic

10 resin particles is provided on the ink-receiving layer.

3. The recording medium according to claim 2,

wherein said substrate is card-shaped.

15 4. The recording medium according to claim 1,
wherein said pigment particles are composed of alumina

hydrate.

S. The recording medium according to claim 1,
20 wherein said substrate is composed of a polyvinyl chloride

resin.

6. The recordihg medium according to claim 1,
wherein said substrafe is composed of a polystyrene resin.
25
7. The recording medium according to claim 1,

wherein said substrate is composed of a polycarbonate.

' TH {
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outernbst | atex |ayer could be rendered non-porous with
= 21 - scarce deformation of the recording nedi UnThis Sheet Has Been Repl36ed

obt ai ned i nage was cl ear and the col oring mat eri al st
rubbi ng. When the obtai ned I mage print was subject eé\mﬂHmml mrno
peel i ng of the 5 ink-receiving |layer coul ggbe observed.

dmrersion in tap water for 100 hours, there could not be observed

peeling of the ink-receiving |ayer, distortion in the i mage or | oss

of the inmage density, FuMiieB¥drdiiy mediuk @d@Srding heo agpennange coul d
be observed after standing 10 i n an atnosphere of 40[err]C and 90 %H

for 50 hours. whereirXaHd &ubstrate is comp@sed osfba i tarephthabilacaeildin
t he sane manner as in Exanple 1, except that the inks were repl aced

by the f ey glisgcolFeldhexesne ndimetbanel neopelymsrin 15
Exanmple 1 provided results simlar to those of Exanple 1. Dye
5 parts by wei ght Et hyl ene gl ycol 15 parts by
wei ght PonetoIene gl ycol 10 parts_ by weight
5 - An image forming process comprising the step of
forming an image by ejecting an ink by an ink-jet
rebording method onto the recording medium according to

claim 1.

10 10. An image forming process comprising the sfeps
of: | '
forming an image by discharging ink by an ink-
jet recording method onto the recording medium according
to claiﬁ 2, énd

15 rendering said outermost layer transparent.

11. The image forming process according to claim 9,

wherein a coloring material of the ink is a pigment.

20 12. A process for the preparation of a recording
) medium comprising the steps of:
applying to a.substrate a coating liquid
comprising pigment patticles and thermoplastic resin
particles; and
25 forming an ink-receiving layer by fusing and

adhering the thermoplastic resin with heat under preséure.

R

(ORI ™ e e




Wt er L 70 parts by weight 20 Dye used

wer e: Cl. direct yellow 86 for a yellow ink, limw&@th&ﬁﬂ d
for a nagenta ink, ~ C.I. direct blue 199 for a cyan in

C. 1. food black 2 for a black ink. 25 Exanpl e 3 rﬁi?
recordi ng nmedi um was prepared in t he _ SRe manner as

except that the pignment - 22 -
particles enployed in the ink-receiving |ayer were repl aced by
colloidal silica (SnﬂyﬁexTﬁg-Skoééégefafnﬁhe prepaPBEEbACHEr 80rBroblisngn
Chem cal Industries, formati on was conducted on such
recording 5 rms’dﬂm:%éaomﬁn@lﬁaﬁalamkﬁzeaaingﬂgihg ExetRbe theaBeep

i mge prints were obtained through a process simlar to that in
Exanpl e 1. The ®gf ernost |atex | ayer could be render ed non- porous

W th scarce deformation of the recordi ng nmedi um

forming an outermost layer, after the ink-

5 receiving layer has been provided.

THIS SHEET HAS BEEN |
REPLACED
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10 ., . The obtained i mage was clear and the col oring mat eri al was
st abl e agai nst rubbi ng. When the obtained i mge print was subjected to
enbossi ng, no peeling of the i nk-receiving | ayer could be observed.

Al so, after imrersion in tap water for 100 hours, there could not be
15 observed peeling of the ink-receiving |gger, distortion in t he

i mage or |l oss of the inage density. Exanpl e 4 A coating

| i qui d was obtai ned by adding, to 100 parts by wei ght (solid) of

al um na hydratQA§§@hﬂd@dofnTﬁﬁaﬂﬁgéLoggRE 1, 10 parts by weight of
pol yvi nyl al cohol (PVAll7, trade nanme, manufactured by Kuraray Co.),

0.5 parts by wei ght pfovided P8riacCraéebfdfhbemedBtneptbyided #9thaghs ibk-
wei ght of vinyl chloride . particles (sane as in Exanple 1). This
coating |iquid ié@Seiving bapérednt atalphsteonet surfigoet bf at supstraiei,ng a
25 di rension of 500 mmw dth x 500 nmlength x 0.74 nm t hi ckness
made of terephtwbéreincsdidt hnpkenecgiying- layer égctompesed ofnet pemous
copol ymer (PETG trade nane, - 23 -
avai | abl e % om Eagenapomprhsing pbgpengnparticlescandepugnally fused

thermoplastic resin particles.

/’/
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opposite to the magnetic stripes, and the coated plate was dried at

60[err]C for 20 m nutes. The dry thickness-was 40 pm The dried plate
was treated for 5 m nutes by 5 inserting it between plane ferrotype

pl ates heated to 130[ err] C under pressure of 0.1 Kg/cnR, and then
gradually - . cooled to 40[err]C over 1.5 hour. The vi nyl
chloride | atex mentioned above was apbfiled thereto so as to provide a
dry thickness of 3 pmby neans 10 of a-wire bar, and dried at 50[err]C for
15 m nut es. Thereafter, the plate was punchéd out into a size of 80.6
mm x 54.0 mm wi th rounded corners with a radius of 3.0 mm

| mage formati on was conducted on such recording 15 nediumw th the pignent
i nks enployed in Exanple 1, and i mge prints were obtained through a
process simlar to that in Exanple 1. The outernost |atex |ayer could
be rendered non-porous with scarce deformation of the recordi ng
medi um ~ 20 The obtai ned i nage was clear and the coloring

mat eri al was stabl e agai nst rubbing. Wen the obtained i mge print
was subjected to enbossing, no peeling of the i nk-receiving | ayer _
coul d be observed. Also after imrersion in tap water for 100 hours,

there could not be 25 observed peeling of the ink-receiving |ayer,

distortion in FIG. 1

FIG. 2




g
1% :

the i mage or |oss of the inmage density;““" Ekanple 5

s 24 A coating |iquid,was sobtai ned by adding, to 100 parts

by wei‘ght (solid) of alunmina hydrate enployed in Exanple 1, 10 parts
by wei ght of polyvinyl alcohol (PVA117, trade nanme, manufactured by
Kuraray Co.), 0.5 parts by weight of =51 boric acid (Herr]Bderr]) and 10
parts by weight of vinyl chloride particles (sane as in Exanple 1).
Thereafter a process sane as in Exanple 1 was. conducted, but the

out er nost | afRECORRI NGoMEDI e d IMAGE SORMIBNG BRAGESS US NG haped
recording mediumwi th a single ink-receiving_la

formati on was BHRRANRG MNP STRACERR oF AR nGHE PRE%S%?BH&&APH THE %ggﬁgnt i nks

enpl oyed in Exanple 1. The obtai ned i mage was cl ear and the
col oring mat eri al was stabl e agai nst rubbing. Wen the obtai ned

I mage print%§@?%§é$'schngg ggggﬁ§&§g, no peeling of the 15

I nk-receivi cou erved. Alsa, after I mrersion in tap

water for 109.Pqugs. chBerfveRkidnnot be

The present invention relates to a recording medium
for image formation by an ink-jet recording system, and
more particularly to a recording medium suitable for use
in a credit card, a bank card, a prepaid card, or the

10 like, an image forming process .using the recording medium,
and a process for the preparation of the recording medium.
Related Background Art

Conventional card, such as credit card, bank card,
prepaid card, etc. contain wvarious information therein.

15 Such information are recorded for example by digitizing
the information and recording such information by magnetic
recording, or in the form of a bar code, or by so-called
optical recording with a laser beam to ablate a part of
the optical recording layer or to generate a change in the

20 reflectance thereof or a defbrmation therein, on a record
bearing member, wherein the recording and reproduction of
information are achieved by the difference in the optical
reflectance or transmittance. There_are also utilized an
embossing method in which characters and numerals are

25 represented by a protruding part of a card deformed

unevenly, and ordinary printing methods such as screen

printing or offset printing. '
REPLACEMENT SHEET
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gbgérved peeling of the ink-receiving layer, distortion in t he i mage

or loss of the inmge -density. The ¢ofor hue:. ; showed a slight change
prababl y because of absorption.-of 20 certain water, but the change was
in the practically tol erabl e range. The change di sappeared after
~drying. Conparative Exanple 1  _3q. A card-shaped recording

medi um was obtained in the same manner as in Exanple 1, except that
the ther mopl agEtbrNG MEDIUM ARIAGE UsiG gk $amgt, ' conol
particles. PR dF D i ng

- 25 - : nmedi u .|'9E£spig e 1. A|SO,

i mage prints were obtai ned by rendering the outernopst | ayer non- por ous

t hrough a praBSBRAGT nOF aFHE oDIBCGLOSURE Exanpl e 1. The recordi ng nmedi um
scarcely showed 5 deformation, but the area printed with the pigment ink
di d not shovProsidedbis saseeeprding dredium| previdedevitBupa ink- not

be rendered sufficiently non-porous. The i mage rint, £ l\g\/nen subj ect ed
to embossi ngreesbwkag t HAYPE PR gt obe@fE one surrace of a substrate,”

wherein said ink-receiving layér is composed of a porous
5 layer comprising pigment particles and mutually fused

thermoplastic resin particles.

Figure 1
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Iﬂk receiving.layer in a part. 10 * Corparative Exaang_g_____r__ﬁT__Igg
procedur e, of Exanple 5 was repeated, except that the viny ori
particles were not added, and the out er nost Iayeﬂhmamwﬂmﬁ 1
t hereby obtaining a car d- shaped recording nedlun1 ﬁ¥iﬂ

such

ink-receiving 15 | ayer. | maged fornation
recordi ng medium wi th the pignment inks enpl ayed in

The obt ai ned J na ut the col oring naterlal mas partlally
| ost by r ubbi % %Rgmﬂ¥a§L$nJFuaEg that the coloring material was not

introduced intogthe , Feao#%%%%‘ﬁhﬁ&&@{féd w%?i ?{x]hﬁl}é)lite%e&%ﬁngnf

print was -subjec 0sSi ng: peelTng o e I nk-Teceiving Syer
coul d be ol®¥erd&d lepst pape. surface of As syhstrakel | whereiromsadsd nipkt he

present i ny@iddiving?layed! k.QV\éo séaraweasba@ws Oﬁﬁzﬂ e%mgﬁéiﬁaaﬁfg&nent
e | ndi vi dual

di or mat erson
oo oosmartiedan sam guptafly Fised thempopiasPic grenin partdeies” satd

- 26 - 5 porous layer is porous enough to absordb a liquid ink for use in
an ink-jet recording and said substrate is composed of a water
resistant = thermoplastic resin mutually fused with the
thermoplastic particles in said ink-receiving layer.

2. The recording medium according to claim 1,
wherein a porous outermost layer comprising thermoplastic

L0 resin particles is provided on the ink-receiving layer.

3. The recording medium according to claim 2,

wherein said substrate is card-shaped.

5 4. The recording medium according to claim 1,
wherein said pigment particles are composed of éluminé

hydrate.

5. The recording medium according to claim 1,
— 0 wherein said substrate is composed of 'a polyvinyl chloride

resin.

6. The recording medium according to claim 1,

wherein said substrate is composed of a polystirene resin.

7. The recording medium according to claim 1,

" wherein said substrate is composed of a polycarbonate.

o | N
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systeﬁ1 Al so, .the i mage obtained on’the ‘card is stable “even after a
prolwonged. st andi ng under environnent al condi ti ons Ofryigiskar H8 BRARRHIAEE

and high-humdity. Furthernore, the surface of the i .

practically 5 accept abl e nmechani cal strength. Mor eovgﬂmlﬁmEEEEHI bl e
to sue the recording nmedi um concurrently w t28 conventi ona c or
optical digital recording, screen or offset printing, or enbossing.

- .27 - VWHAT | S CLALMED | S: 1. A recording nmedium provi ded
with an ink-receiving-l ayéP® TBROREiNgBediue sgrpaddngr ta sipimr die,
wherein said inb I s _conposed of a porous_1ayer

' v |
conpri si ng pigne%?reiﬁgg#éggggsg%ggﬁu%ﬁaFP ppFedqjofher #BprREthaliespaid-

i cles, [ ' h b liquid ink f
Goe 1 oan’ nie PP ERUCaL 4B -Lgo RO aHang (AR LhRnBY o Romelumse o v or

resistant thernoplastic resin nutually fused wth the t her nopl astic
particles in said ink-receiving |ayer. : - 2. The recordi ng nedi um
according t® claimlg, an iMb§éCESrRiRG' QuLer r RLLSI nNg
thernopl astic 10 resin particles isﬂ%rgeéﬁed onaﬁﬁéi%%égrgggrgﬁéﬁ ?gyer.
3. The recor di nfprmethgnancinage oy (6] 666iMy 2an ink by an ink-jet

recording method onto the recording medium according to

claim 1.

(,/ 10 10. An image forming process comprising the steps
of: B
_forming an image by.discharging ink by an ink-
jet recording method onto the recording medium acdording
to claim 2, and |

15 ' ;endering said outermost layer tranépareht;

11. The image forming process according to claim 9,

wherein a coloring material of the ihk is a pigment.

—/ ?0 12. A process for the preparation of a recording
mediﬁm comprising.the steps of:
applying to a substrate a coating liquid
comprising pigment particles and thermoplastic resin
barticles: and |
25 forming an ink-reéeiving layer by fusing and

adhering the thermoplastic resin with heat under preséure.
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wherein said substrate is card-shaped. * 15 4. The recordi ng nedi um

accarding to claimi, wherein said pignent particles are conposed of

al um na hydr at e. 5. The recordi ng nmedi um according to

claiml1l, 20 wherein said substrate is conposed of a polyvinyl chloride

resin. 6. The recordi ng nedigeo according to claim1,

wherein said substrate is conposed of a polystyrene resin. 25

7. The recording nedi um according to claim1, wherein said substrate

i s conposed of a 8.)ycaHomacess for the preparation of a recording - 28
8. The recordi ng nmedi um according to claim1, wher ei n

the substrat aneidsi uno el ity &bq «lasim Hed eorpydsing fur"é'!?ﬁ/l*é‘?\% step

gl ycol - cycl ohexane di net hanol copol yner. 5 9. An imge form ng

process conprdfsi ng the step of

forming an outermost layer, after the ink-.

5 receiving layer has been pfdvided.

This Sheet Has Been R
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f.orm-ng an i mage by ejecting an ink by an ink-jet recordi ng net hod

onto the recording medi umaccording to . claim1. 10 10. An
I mage forn1ng process conprising the steps of :

form ng an image by discharging ink hy fyll nk- jet recording nethod
onto the recordi ng nedi um accordi ng to claim2, and 15

rendering said outernost |ayer non-porous. 11. The i mge
form ng pr Sr&cC ' .claim?g, wherein a coloring material of
the ink léﬁﬁﬁf 18 EFAEMEBZBQ 12. A process for the preparation of a

recording g, ”ﬁdkﬂ%iﬁﬂﬁ | rid ank Bﬁo’&‘i&é& with an ink-receiving aageyi ng to
a substrate a coating liq r|S|ng g{gne artlc and
t her nopleRst A§ ATt one’ ii%ﬁ’ﬁar‘iﬂ egf gsubstr iPorﬁ‘fE)
| Nk- 1 ec gtedeiGrilny : @Iay\ddii &l - composPa T a pgroa‘s Bapeu:cnmﬁzﬁ;seimg:gt[gmanﬂ:ng )
pi gnent particles a u P, ar es by
fusing tétﬂiﬁﬁ I& n]é Fﬁiytﬂﬁ%pﬁ%%c’@&l’%gg% *Mg%# ﬁ?egﬁeauél(?% %Pg'gsur e.
5 porous layer is porous enough to absorb a liquid ink for use in
an ink-jet recording and said substrate is composed of a water
resistant = thermoplastic resin mutually fused with the
thermoplastic particles in said ink-receiving layer.

2. The recording medium according to claim 1,
wherein a porous outermost layer comprising thermoplastic

10 resin particles is provided on the ink-receiving layer.

3. The recording medium according to claim 2,

wherein said substrate is card-shaped.

15 4. The recording medium according to claim 1,.
wherein said pigment particles are composed of élumina

hydrate.

\ 5. The recording medium according to claim 1,
20 wherein said subistrate is composed of a polyvinyl chloride

resin.

6. The recording medium according to claim 1,
wherein said substrate is composed of a polystyrene resin.
25 |
7. The recording medium according to claim 1,

wherein said substrate is composed of a polycarbenateu
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- 29>- _ 13. The process for the preparation of a recording
nedlun1accord|ng to claim12 conprising further the step - of:

form ng-a porous outernost |ayer conprising 5 t hernopl astic resin
particles, after the ink-receiving |layeL 2g -has been provided.

8. The recording medium according to claim 1,
wherein'the substrate is composed of a terephthalic acid-

ethylene glycol-cyclohexane dimethanol copolymer.

5 9. An image forming process comprising the step of
forming an image by ejecting an ink by an ink-Jet

-recording method onto the recording medium according to

claim 1.
“ | .
10 . 10. An image forming process comprising the steps
of: |
forming an image by discharging ink by an ink-
jet recording method énto the recording medium according
to claim 2, and
15 rendering said outermost layer non-porous."
~11. The image forming process according to claim 9,
wherein a coloring material of the ink is a pigment.
(%

20 iz. A process for the preparation of a'recording
. medium_comprising the sreps of:
appiyihg to-a.substrate a coating liquid
comprising pigment’ particles and thermoplastic resin
particles; and

25 forming an ink-receiving. layer which .is composed
.of a porous layer comprising pigment particles and, mutuallx
fused thermoplastic resin particles by fusing and adhering
the thermoplastic resin with heat under pressure.
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- 13.  The process for the preparation of a recording
medium according to claim 12 comprising furthef the step
I |

forming a porous outermost layer comprising

5 thermoplastic resin particles, after the ink-receiving layer
" . has been provided. :
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