2162442 0 1 Recordi ng Medi um BACKGROUND OF THE | NVENTI ON Fi el d of t he
Inventlon This .invention relates to a recording mediumto be used sui tably
for the |nk jet recording nethod, particularly a recording nedlun1mh|ch s . -
excel l ent ‘in ink receiving characteristic shar pness ‘of the recd% i

i nige, paper feeding and conveying char aci@ristic in a printer I ock| ng @
resi stance, and al so, when said recording nediumis transparent, excellent
in light- transmttance as well as ink receiving characteristic.
Descriptioq of -the Prior Art 15 ' The ink jet recording nethod
perforns recording by generating small droplets of ink according to various
systens of discharging i I|qU|d) such as electrostatic
attracting system the syiséto(é:rd%t%é 3)‘4%' Wchani cal vibration or di spl acenent
to the 20 recording liquid by use of a piezoelectric elenment- or the
systemto utilize the pressure of expansion of the recording liquid by

heating and ebug},‘tkbga{mgegg tfﬂgﬁg:;ﬁ@;@f&,fly and attaching a part or all |
t hereof onto a er. This nethod is attract- 25
ing attentison apialgebEo¢nehitnyermiidgduce noise and realize high speed
printing and nuttr-coftor printing. 1ne inks for ink jet recording are
primrily ' This invention relates to a recording medium to -
be used suitably for the ink jet recording method,
particularly a recordlng medium which is excellent in

©

10 image, paper feeding and conveying characteristic in a tﬁ

% ink receiving characteristic, sharpness of the recorded

printer, blocking resistance, and also, when said
recording medium is transparent, excellent in light-
transmittance as well as ink receiving characteristic.

Description of the Prior Art

15' The ink jet recording method performs recording
by generating small droplets of ink according to
various systems of discharging ink (recording liquid),
such as electrostatic attracting system, the system to e
give mechanical wvibration or displacement to the

_20 recording liquid by use of a piezoelectric element or
the system to utilize the pressure of expansion of the
recording liquid by heating and ebullition, permitting
them to fly.and ettaching.a part or all thereof onto a
recording medium such as paper. This method is attract-

25 ing attention as a method which can reduce'noise and
realize high speed printing and multi-color printing.

The inks for ink jet recording are primarily



32-f1l conposed of water fromthe view point of safety and recording
characteristics, and nost of them contain pol yhydric alcohols, etc. added
therein for prevention of clogging of nozzles and inprovenent of

di scharging 5 characteristic. As the recording mediumto be used for the
i nk™j et recording, there have been enpl oy&d recordi ng medi um conpri si ng
couventi onal paper or’conprising a porous ink absorbing |ayer provided on-
the base material 10 called as the paper for ink jet recording. However,
Wi th inmprovenent in performnce of_the ink jet record- in evi ce, such as
N Gh Specd § ocoFaMRGEEA A HARER o TecUTSI HF SRS W E oo RREREYS Bhfon

t her eof , nost exten-.shye @Pag%teﬁj§¥1é§ are,becomn ggnangﬁdtfok the 15
recordi ng medi uﬁ?c%fié §p§ oca ﬁ’ill: He Toarrf%vﬁ‘?@ r%gw efenPE*arte to be
satisfied for i | or.gi ﬂtidi | n [ L,mage
of high resolut?é%&gkg&ﬁ%bﬁigﬁgl 3ﬂl€3é'Fé§§€% %ﬁe?ﬁ%ﬁtgo?hgﬁggggﬁ Phg
mediumis as 20gf EABLGiRYy RIS HIEFAeL)andCimprévenbitabe ayschargddg t he
i nk attached Ia?gr shggldghot be1%%§M1%nu into the ink dot pre- 9?035Iy
attached." 3 AbhheHekeli®tiik droplets may be somewhat 25  diffused on

the recording nmediumthe size of ink dot should be of the desired size not
r er As the recording medium to be used for the ink -
jet recording, there have been employed recording

‘medium comprising conventional paper or comprising a

W | porous ink absofbing iayer provided on the basé material
10 calléd as the paper for ink jet recording. However,
with improvement in @érformance of the ink'jet record-

. ing device, such as high speed fécording or multi-color
recording and with popularization thereof,'most exten-
sive characteristics are becoming demanded for the

15 recording medium. More épec;fiCally, the following
requirements are to be satisfied for ihk jet recording

medium in order to obtain a recorded image of high

resolution and high quality:

~ 1) Fixing of ink to the recording medium is as
20 rapid as possible.
2) - when ink dots are overlapped, the ink attached
later should not be flown out into the ink dot pre-
- viously attached. _ |
3) Althouch the ink droplets may be- somewhat
25 diffused on the recording medium, ; 3NN
. should be of the desired size'notlgﬁ

than is necessary.



‘than is necessary.

-

-3- 4) The shape of ink dot should bevapproxinate to,

true circle, and its circunference should be snooth. 5) The OD (opti cal
density) of ink dot should be high, wthout obscurity around the dot. 5 -
Further, in order to obtain a recorded_inmge of high resolution which is
7tonparable to the col or photo- graphy by the nulti-color ink jet recording
met hod, in addition to the above requisite performances, the foll ow ng o/
requi renents should al so be satisfied: 10 6) The color formng
- characteristic of) thm€0£1Q£ﬁei 88 GARPERRNIhc1d He HiPsitsk Deatgcebl ent. 7)

- Since droplets as many as t

e nunber ~of colors of ink may be attached on

t he sane spdairuwerimpbed andoheésardiroamfadendeksHould e hsmaoteLi stic

shoul d 15

10

15

20

25

particularly be excellent '8) The surface should have lustre.
9) The nedi um shoul ThéaQ® doptdiladegensidly wnf cinlnelnt sheyld The nedi um
shoul d be fed and conveyed snoothly 20 in a printer. The images by
i nk-j et recdrging witkopbeabagprdfyd agwupd dheldek vati on of surface
i mages, .but a recording mediumis now demanded, ‘which are suitable for uses
other tBan surface iFaEEh8EsciRaprdRr 9 @htain a recorded image of

high resolution which is comparable!to the ¢olor photo-~
graphy by the_mnlti—color.ink:jet recording method, in
addition to_thg above requisite performances, the
followiné_requiréments should:also'be satisfied:

6). The color forming characteristic of the color-
ing components of ink shéuld be excellent. |

7) Since dropiefs as many és the number of colors
of ink may be attaghed_on the same spot overlapped on
one another, the ink fixing characteristic should
particularly bé excellent.

.8) _The surface should have lustre. =

9) The ﬁedium should have a high degree of white-
ness. | _

10)' The medium_shou;d be fed and conveyed smoothly
in a priﬁter.

The images by ink-jet recording have been .
employed only for observation of surface imaées, but a
recording medium is now demanded, which are suitable
for uses other than surface image observation, as the
ink jet ;ecording device is improved in performance and
widély used. The uses other than surface image obser-

vation may inélude those in which recorded images are

O



558 . |nk jet recording device is inproved in performance and widely used.
The uses other than surface i nage obser- vation may i nclude those in which
recorded i nmages are -4- projected by nmeans of optical instrunents such
as slides or OHP (overhead projector) on a screen, etc. for observation of
t hGse i mages, color separating plates fof-preparation of positive plates
fogcolor 5 priinting, CMF (color nmosaic filter) for color display of
liquid crystal, etc. Wiile the diffused light of a recorded inage is
primarily observed when the recorded inmage is to be used for surface inmage
observati oh, t protjeated blyethebhs df ghptieesli hrgsthumnaghst bacheasr ded i mage
Is the matter of inportance in a recording nediumto be used in uses other
t han surface iﬁﬁgdeébgsTﬁEﬂidmvemhﬁﬁdﬁwwpiectme)recoadsqgeﬁndis#pto be
used for these uses is required to have excel | ent ght transmtting
characteristicf °¥5°bsﬁéﬂﬁgéﬁma rlmégﬁ%n1§@16ﬁ papesrting addition
to the perfornances reguired for recordln dia for ink jet ording in
general as desPipbed & GV@rQH§H§R%°ner G+ﬁﬁ HiﬁFﬁﬁ1ﬁ8§ §8§°Eéen
known, whigh SatISers al | ese r shég* 1 nanc

1%

Mbst of thg r eBEAREAG Gire Qﬁ° 28 Fﬁzﬁgsgéﬁﬁﬂgy t he

systemin which_.a,Ro s in sor g layer is provided on-the surface and
t he | of lgqﬁgﬁ crﬂ%ﬁ%ﬁ é%é‘

While the diffused 1ight of a recorded image

is primarily observed when the recorded image is to be

C

used for surface image observation, the transmitted

10 light passing through the recorded image is the matter

| of importance in a recording medium to be used in uses
other than surface image observation. Accordingly, the
recording medium to be used for these uses is required
to have excellent light transmitting characteristic,

15 particularly linear transmisSLOn factor, in addition to
the performances required for recording media for ink
jet recording in generallas'described above.'-

However, no recording medium has yet been known,
which satisfies all of these requisite performances.

20 | Most of the recording!media for observation of
surface images employ the system in which a porous
ink—absorbing 1ayer is provided on the surface and the
recording liquid is absorbed 1nto the porous voids to
fix the recording agent | .

25 a On the other hand, when the surface of the ink
absorbing layer is non-porous, non-volatile components

such as polyhydric alcohols in the ink will remain on



'ﬁecording liquid is absorbed into the porous voids to fix t he recordi ng
agent. 25
absorbing | ayer

i nt ended for
the rapid pen
by gougi ng of

t he

and,

On the other hand, when the surface of the ink

i s non-porous, non-volatile conponents such as pol yhydric
al cohols in the ink will remain on the surface of recording nmediumfor a

fTong tinme after recording, and a long time is necessary before drying and
fixing of
such as contamination of cloths 5 or danmagi ng of the recorded inages.
Eur opean Patent Application 0049040 discl oses a conposite nmedi um for
sorbing liquids conprising, in conbination, a  liquid-sorbent
under | ayer
| ayer capabl e of
l'iquid applying nmeans, the liquid sorptivity of said underlayer being
‘greater than the I|qU|d sorptivity of said surf ace | ayer. The conposite

medi um i s desﬁg*h%ds'ﬁ aceecldr i r'rﬂa’tfi‘%n‘l‘?ﬁiuﬂegﬁé'maca]@% tl% ot &8s
enpl oyi ng organlc i pk. - The I|q er able surface |ayer narily
zh@nﬁn?eéméj) § kS SBEFABESY AT GRe SR BB enabl e

ink, whereby there have been involved the drawbacks

retaining its integrity in contact with said liquid and

present '“Ve“ti£Vbi§e&oeﬁ§rQFwa&th s%%ﬂ?%%scdﬂtgminﬁtiow ot ®Yoths

di fferent

5

10

15

20

or

damaging of the recorded images.

European Patent Application 0049040 discloses a

composite medium for sorbing liquids comprising, in

combination, a liquid-sorbent undenlayer and,

overlying said underlayer, a liquid-permeabie_surface

layer capable of retaining its integrity .in contact
with said liquid and liquid applying means, the liquid
sorptivity of said underlayer being greater than the
liquid sorptivity of said surface layer. The composite

medium is designed as a recording medium for mechanical

plotters employing organic ink. The liquid permeable

surface layen is primarily intended for retaining the
integrity of the surface of the medium to enable the
rapid pen movement and to prevent clogging of the tin
of the pen caused by gouging of the surface of the
medium. On tne'otner hand, the present invention is
concerned. with aqueoue inks having very different
pronentiee and _does not require such property of

retaining'the integrity of the surface since recording

overlying said underlaper, a |liquid-perneable surface 10
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properties and does not require such property of retaining the
integrity of the surface since recording nmeans does not contact with the
rgcording mediumand the rigidity of the 1ayer overlying the ink-absorbing
under | ayer rather causes troubles: the rigidity of the layer will suppress
the swelling of the under layer to 5 E:éeduce the ink-retention ability
and_to induce blurrifng. SUMVARY OF THE | NVENTI ON An obj ect of the present
invention is to pR&ange drecoPtli sgnvagiturW i chhenasices ding jmed twmoadidng
with 10 I nproved ink reception, i ncluding quick drying,

non- smear i ng char&@@ef@&%¢i§%n&fsh%?pﬁé¥§PoPW%&&ﬂkR&iWhﬁgé@k-ﬂhépnbﬂns
obj ect of the presegg ventlonﬁés V|de a_transparent. recordi ng

medi um for ink jeB® AdESr JRNG ST ﬁﬁ ﬁs trRubdes i tbg rﬂ@ﬁleﬂééfv&FPon
Screen etc. by oyl WLIL AR SRLliREBE tieiRE 18 eR to
separating Phate LBGBREPaTelld Oyl ReBSatke Mlgte Lo oghar AN Lngar

CMWF, etc. to"be 2 used 1n co ay such
obj ect of the pregggk {ngvention |s to provi de a recordlng medi um for ink
ch. has

j et recording whi Ualities commnly required for inprovenent of
commer ci al “val uessgMgaRycC loFt MRE tiNyENGaQ@Ni Ng nmedi um -

An object of the-preseﬂﬁ invention is to provide a
recording medium which enables ink jet recording with
" 10  improved iﬁk. reception, ineluding quick drying,
non-smearing charaqteristics and sharpnéss of recorded
images.
Another 6bject of the present inﬁention is to
provide a transparent redording medium for ink Jjet
,15 recording, whidh can be used for observation of
transmitted light such as fqr observation of projecteq
images on a screen, etc._by optical instruments such as
-a slide or OHP, color separating plate in preparation of
_ a positive plate in color printing, or CMF, etc. to be
20 used in color display such as liquid crystal. _

Further object__of' the present inventionéﬁ;?fjfb

provide a recordiﬁg medium for ink jet recording Jﬁicﬁ'
has qualities commonly required for -improféﬁéhtiLSf
commercial values are such that the recording medium
25 when applied on a printer may Be smoothly fed and

conveyed without jamming, 'namely good in delivering



"~

25 when applied on a printer may be snmoothly fed and conveyed wi t hout

-jamm ng, nanely good in delivering -7- characteristic, that the

recordi ng medi um may be free from bl ocki ng by adhesion with a coating -
ageﬂ?) etc. during storage of the recording nmedium and that no fingerprint.
may~" be f ormed by finger touch. 5 According to one aspect of the

I nvention there is provided an ink-jet printing process in which aqueous"i
ink droplets are propelled onto~a7recordi ng nedium conpri sing a
substrate havi ng t her eon a 10 wat er-sorptive under |ayer
covered by an GhgsRatardsic s BRatinthal recarddng: aeddughma NS feree
material which is sufficiently thip to,provi I medi gt e water, and,_ ai r
perneabi | ity. TR e BREF gabe?aE33§8Ru8F§E|QyEP AN @9FHer %5 f ace of
t he recording di,jum 15 Wen recording.is.effect on the; ahgve, recordi ng
e um i s PHRR RERRASE 0fLEhe PsREATPHEReRR B B | AT ed ! he

printed portio MBS Lr bi whi t upl o gi d 0j ect ed
i mge 20 vvkrlkein e oyﬁe'yd fo'?a%bseirieat [ %ﬁkglfa?rarl?g]ﬁ tteg q%hﬁ%&‘/&&ﬁP
etc., tBereby ensuing sonetines a problemthat the color formng
characteristic may be | owered. Accordingly, further studi es- have been nade

to obtain According to one aspect of the invention there is
provided an ink-jet printing piocess in which agueous
ink droplets are propelled onto a recording mediﬁm

comprising a = substrate having == thereon a QJ

10 water—sorptive under layer covered by an upper layer

| of éubstantially wéter-resistant polymeric material

which is sufficiently thin to provide immediate water

and air permeability. 'Theie may be a fine powdery

layer on the upper sufface of the recording medium.

15
When iecording is effected on the above recording
medium with a large amount of ink, although- the ink
‘can be received, the pr;nted portidh becomes turbid,
which turbid portion gives a dark projected image :;
20 when employed for observation of transmitted 1ight by

OHP, etc., thereby ensuing sometimes a problem that

the color forming characteristic may be lowered.

Accordingly, further studies have been made to obtain

25 a- recording medium without turbidity at the printed



25 a recordfng medi um wi thout turbidity at the printed -8- portion
and yet having excellent ink recei ving characteristic and .col or
formng characteristic. According to an aspect of the present invention, 5

t here provided a recording nmediumfor recording with aqueous ink

wi t hou irect contact wth a recording nenber therewith conprising a
sugstrate having thereon a water-sorptive under |ayer covered by an upper
| ayer of substantially water-resistant go_' polymeric material which is
sufficiently thin to provi de i medi ate  water and air :
permeability. Pre oh t ghaindgs | aﬂﬁ{uh ”Ek%eﬁi@h%(’h'z.'dl& “]:"El:é:hﬂ.r&&’per

| ayer. 15 BRI EF DESCRIPTICN THE DRA Fig. 1 shows a sectional

view of a recordi cfhamtterisiche di ngndo bbmorrefemmingvemharacﬁﬁkistic.
DETAI LED BESCRI PTI ON OF THE | NVENTI.ON Referring to the - draw ng,
there is shown an enbodi nent of the recording nedium conprising a

substrate 1, an é3¥3ing‘¥6 an QQSec “BEer Layegrésent %nvention,
5 ‘there i1s provided a recording medium for recording -

with aqueous ink without direct contact- with a

recording member +therewith comprising a substrate

. having thereon a water-sorptive under layer covered

QJ' by an upper layer of substantially water-resistant
10 polymeric material which 1is sufficiently <thin +to
-/ ~ provide immediate water and air permeability.
Preferably the under 1ayef is more hydrophilic than
the upper layer.
15 BRIEF DESCRIPTION OF THE DRAWING
Fig. 1 shows a sectional view of a recording medium
according to the present'invention. |
W

20 DETAILED DESCRIPTION OF THE INVENTION

“Referring to the  drawing, there is shown an
embodiment of the recording ‘medium comprising a
substrate 1, an  under 1layer 2, and an upper layer

25 3.



The upper |ayer of the present invention is nmade of a flexible or el asti c,

material, and wll deformto protect the recor ded | mages
correspondlng to deformation of the wunder layer swollen by the 5--
une orated portion of the aqueous I nk after conpletion of

rec ing. The wupper layer nmay conprise a polyurethane type resin. 10
Preferably, the -thickness of +the wunder layer is greater t han o’/
t hat of t he upper. Iayers-Ehe-thickness of the upper layer is
preferably 10 [err] 15 or |ess, nor e freferabl 0.01 to 0.1
[err] The uppeThﬁayépeﬁa}aH@Féqﬁmﬁhﬁ RERSeNRH, ewemtiaa|§s|wade Fﬁéa f orm

prosent . i nvenElBF Gofe & y ELofHFS c&aﬁ‘éﬂeaféc"rd oPERor, 53 e
substrate, gggségcltay%aor O\Eéjﬁg.cfghl t ﬁce gggrgggggﬂghgc 2 rrade

of a polyureth ne type resin with a specific thickness

fine-powder 25geforiatdon as oft heche unnmémstlayéﬁyeswoneaor by ewaal e
particul arly preferred ‘enmbodi nents ‘may i ncl ude: 10 (1) the

enbodi ngnt in uhevbpbtraﬁ%e poattcioral ,of hethedeaquegus andnkhe w@ftmr | ayer

are all transparent, ‘and the recordlng nedlun1as a mhole |s transparent,
completion of recording.

The upper layer may comprise: a polyurethane type

(% | resin. ;J
Preferably, the thickness of  the under 1layer is
greater than that of the upper layer.

The thickness of the upper layer is preferably 10 um
15 or less, more - preferably 0.01  to 0.1 pm.
The upper layer may have powdef- thereon, preferably
in the form of a ~ fine-powder  layer. -
( -
20 The zrecording medium of  the present  invention

generally may comprise a base material as the
substrate, an under layer provided on its surface and .
én upper 1ayer made of a polyurethane type resin with
a specific thickness, and preferably a fine-powder
25 | layer as the uppermost layer. For example,

particuiariy preferred embodiments may include:



5 (2) the enbodi ment in which at |east one of the base material, the
under | ayer and the upper |ayer i's opaque, and the recording nedium as

a, whole is opaque; 10 (3) the enbodiment in which the base :
mat er i the under | ayer, the wupper layer and the fine-powder |ayer
are all™tfransparent and the recording nediumas a whole 15 IS

tranpsparent; and (4)¢ the enbodinent in which at | east one |ayer of the
base material, the under layer, the uﬁbé#)rhyer and the fine-powder |ayer

are opaque and the cordin di,um_as .a. whol.e i,s_opaque, | ny t he
above cases, the uh%Zr ?gﬁe?m§8915% 5 &£M¥Q*ég%Yﬂﬁﬂ?%ﬁgof 3#§ﬁ§§?rafgLeTo
describe in detail Yt 1 R OB rPLRSE Hhnel sp U] Yar&f in ur
ki nds of preferre’d,uengod%-gla me%sé a rrer_ntjl'%ﬁbeﬁ %1 %v%#thgr ggggﬁg{‘gfi al
to be used as the gHASttRbe rrBcbRAiRigeIRIMIUMVARNtA GPhdBy 18CtHERsphreft, _
transparent and opaque base materials known in the art. Preferable exanples
of transparent base materials may include filnms or plates of polyester type
15 resins, diacetate type resins, triacetate type resins, acrylic type’
resins, pol§carbong2¢ t¥he embodimend yvin whidh cat otealsttope ofsthe, base
pol yi m de type resins,

material, the under layer and the upper layer is

opagque, and the recording medium as a whole is

opaque;
(
10 (3) the embodiment in which the base material, the
K/_ . under layer, the upper layer and the fine-powder
layer are all transparent and the recording medium as
a whole
15
(




éellophane (RT.M Celluloid, etc. and also glass plates. Preferable 'f

exanpl es of opaque base materials may in- 20 clude papers in general,
cloths, wood materials, netal plates, synthetic papers, and al so those
Jnaterlals obt ai ned by subjectlng t he quve transparent base materials to
“the opacifying treatnment according to #nown neans. Such base materials
shoul d preferably 25 have thicknesses within the range of from about 10w’
to 200 [err] In the present i nvention, the -under |ayer characteri zi ng
the pregent jnventi % ge pLoui ded on the above base material is forned
primarily a Wat fan %?ﬁ T8 or 2R drophilic material which can receive an
aqueous i nk. FT@fer eeﬁﬁé hﬁﬁtoﬂn§%&ﬁdﬂﬂ§¥'f%§% ngay ygg yge natura
a

mat eri als such as al at I'n, caselin, star Ionic”starch, gum

arabi ¢, sodigya %Qé@aﬂ\&tefiﬁly %nat Qplder NAYES, Stitd @«gpeﬁl Yage#€and
polyacrylan1de pol yvi nyl pyrrolidone, quaternlzed pol'yvi nyl Ppyrrolidone,

pol yet hyl eneitié neineopywady! - 1d9er Rrel dpaigud ad dehe NBeddtaengesin,
pol yur et hane, carbo- xynethyl cellul ose, polyvinyl alcohol, cat i on-nodi fi ed

pol yvi n§l  almeddim $e| yewhele ssdbpaqpehyacryrate, etc. Further., nost
preferable materiats in the present inven- tion are water-sol uble resins
such as pol yvinyl pyImoany &§ theéomboveolkpmses/ thexnndeanﬂaperpmhyacryl|c
resins, which can retain an ink of several-fold of its own
: also have the function of a substrate. '
To describe in detail about the present inven- _
tion by referring to the four kinds of preferred embodi- o
10 ments as‘mentioned above, the base material to be used
as the substrate in the présent:invention may include
all of transparent and opaque base materials known in
the art. Preferable examples of transpafent base
materials may include films or plates of polyester type
15 resins, diacetate type resins, triacetate type resins,
acrylic type resins, polycarbonate tybe resins, poly-

vinyl chloride type resins, polyimide type resins,
R-T-

.CellophaneL_Celluloid, etc and also glass plates. o

- Preferable examples of opaque base materials may in-

20 clude papers in general, cloths, wood materials, metal
plates, synthetic papers, and also those materials
obtained by subjecting the above transparent base.
materials to the opacifying treatment according to
known means. Such base materials. should préferably

25 have.thicknesses within the range of from about 10 to
200 um.

In the present invention, the under layer



—

wei ght rapidly and stably. At |east one of these materials nay be used as
desired. Further, for reinforcenent and/or inprovenent 20 of adhesion to
the base material of the under layer, it is also possible to use, in

conbi nation with the above water-soluble pgsin, - a resin such as SBR | at ex,
NBR | at ex, polyvinyl formal, polynethyl nethacrylate., poly- vinyl butyral,
polyacrylonitrile,.potyvinyl chloride, 25 pol yvi nyl acetate, phenol
resin, alkyd resin, etc,if desired. As the preferable nmethod for form ng
such an 113 wmad@aﬂzm@etnel prekeat HBRen¥iRHh akO\t widViededidgly or
as a mxture, may be dissolved or dispersed in an appropriate solvent to
prepare a coatithe |abpwel, bake chateatialgiki foirtheids griiena aiipt ieedvaottesai d base
5 material according to the known nethod such as roll coating, rod bar
coating, air lkelublaer ydspphjlicamatgriatlc whifchl [eanedaseiveiany
rapidly. It is also possible to forma single _under Iayer fromthe materi al
as nentioned asiHequsokring Prefarabier pERIPILSa @ FURR MARITARLS t he

T-die neth etc. and use the under |ayer while giving.also the function
of the subgt r a2y Anelude %F‘}/ra&al“at§ﬁééﬂ-sn§§‘°ﬁe alsatﬁ B 0rF¢ R Bove
substrate. Further the ab ve g giner ma er| $40] ected. to hot
nel t coatlngix?ﬁqﬁ#ﬁtuﬁ | §§ELOBAC S arch bl P GoddR

alginate, etc., synthetic resins such as polyamide,
polyacrylamide, polyvinyl pyrrolidone, quaternized _
polyvinyl  pyrrolidone, polyethyleneimine, polyvinyl-

10 pyridinium halide, melamine resin, polyurethane, carbo-
xymethyl cellulose, polyvinyl alcohol, cation-modified
polyvinyl alcohol, polyester,-sodium-polyacrylate, etc.
Further, most preferable materials in the present inven-
tion are water-soluble fesins such as polyvinyl pyrroli- .

15 done, peolyvinyl alcohol_and/or polyacrylic resins,
which can retain an ink of several-fold of its own
weight rapidiy and stably. At least one of these
materials may be used as desired.

Furéher, for reinforcement and/or improvgment

20 of adhesion to the base materiallof the under layer, it
is also possible to use, in combination with the above
water-soluble resin, a resin such as SBR latex, NBR )
1atex, polyvinyl formal, polymethyl methacrylate, polyé a
vinyl butyral, polyacrylonitrile,.polyvinyl chloride;f jj

25 ‘polyvinyl acetate, pﬁenol.resin, alkyd resin,: etc.45£gf
desired. : ' o -{g}}

As the preferable method for forming such an’



15 the substrate. The thickness of the under l|layer thus formed may be
within the range which can retain ink and is not particularly limted,
provided that it is at least 0.1 [err] although the particular thickness .s
_enployed may 20 depend on the anount ;@ the ink to be recorded. Practi-
 cally, a thickness of 0.5 to 30 [err] Is preferable, but it is essentially
required to be larger than the thickness of the upper |ayer -as hereinaft
descri bed. The upper |layer to be used in the present 25 i nvention, which

charact eri zeghdily NRiydy, ife PAEEGREYr| B¥CRERCRONLY AVIV) |Salermde of a
natural or synthe- tic resin, particularly a thin |layer made of a

pol yur et hane iingley rAsSids @ hRiet@te , amlydbepliilksise 1R ol i@t ddesdd pe resin,
provi ded on the under |ayer forned as described above. It has the function,
when snal | dhnopirctappropridteehsdloentt sosprepace @f omatairgy noidundd p

contact area rapidly (e.g. within several seconds) to the extent that sane
snal | dropl ethsichaycoattinek ckbgu i@l ysotbehappedied lonadjadckribass her droplets,
and al so pro- noting penetration of the ink into the under |ayer and
recepti®n omatierialk agcardingdee thecknowp method sucthaaprregkht inventors
have made extensive studies in order to inﬁart t he function as nmentioned
above to t h€o@td®g 4 BRG bakmcopbindet ddrykpdded coatilngre SBFAR functi on

can easily be acconplished orm.n
y coatiné??etc./ £gi{owed gy drying rapidly. It is also

possible to form a single under layer from the material

as mentioned above according to the thermal spreading ;;
10 methbd, the T-die method, etc. and use the under layer

- . while giving also the function of the substrate.

Alternatively, said sheet may be laminated on the above

.substrate. Further, the above polymer.material may be

subjected to hot melt'coating-to form an under layer on
15 the substrate.

Thé tﬁickness of the under layer:ﬁhus-formed
may be within the range which can retain ink and is not
particularly.limited; provided that it is at least 0.1 -

- ym, although the particular thickness employed may

20 depend on the amount of the ink to be recorded. Practi-
cally, a thickness of 0.5 to 30 um is preferable, but
it is essentially required to be larger than the
thickness ofithe upper layer as hereinafter described.

The upper layer to be used in the present

25 invention, which characterized primarily the'prese££
invention, is a thin layer made of a natural or synthe-

tic resin, particularly a thin layer made of a



on said under layer a thin layer conprising a polymer 15 equal or
iI'nferior in hydrophilicity to the polynmer constituting the under |ayer.
Such a function has al so been acconplished by a thin filmwhich is
conpletely or substantially insoluble in ter. Particularly, when a

pol yur et hane type resin 20 (including h ophi l'i ¢ pol yurethane resin

I nsol uble in water) is used as said polyner, such a function has been
acconplished in the case of formng a thin | ayer of said polynmer which is

thinner than ths uAtkitRayert BéSoni Nabbeecals @&f Hy@rdphilad hpaly-ayer

of said 25 pol ymer with a thickness of 10 pmor less. [In addi- tion, as
the result of sirshlemsmen typé hﬁesﬁ:mat pBbvadedt oni gher tursiexh Jaayfemc:tomuedas
descri bed above to the under | ayer and further afford projection of a

beauti ful i mgashydesdridveh aboneeli at Bt yhast shepfumdtrignoy whesplsmalhk | et
printer, it has also been found that the above function can easjly be
acconpl i shed byluaphats mrarattachepern| djer spedacenawiienatiging 1the s

surpr|2|ng enough that such a function has been acconplished e Lﬁ'ﬂ’athin
| ayer of aShydraHiaqt 3RRd FaRHRhs {?pg-r&fithi%ﬁﬁ"m]alﬁﬁf:‘?”ré% ein

wat er. The er layer havi the funct|on descri b above
acconpl i shegpg r%? V"tl'fﬁqif'n "F%E’%lrjswll"ﬂ QrPPi Jay :*‘q coﬁvﬁ%fvaefl%bout
10 Lerr] or 'eSS Hfggéé wteR 185EdeSt SEREr WchIUe o' Vol JRge than

[err]
moting penetration of the ink into the under layer and

s reception of the ink by the under layer.

10 The present inventors have made extensive

C.

studies in order to impart the function as mentioned
above to the under layer, and unexpectedly found that
the-above function can easily be accomplished by farming
on said under layer a thin layer comprising a.polymer

15 equal or inferior.in hydrophilicity to the polymer
constituting the under layer. Such a function has alsoc
been accomplished by'a‘thin film which:is completely or
substantially insoluble in water.

Particularly, when a polyurethane type resin
20 (including hydrophilic polyurethane resin insoluble in

water) is used as said polymer, such a function has

been accomplished in the case of formingja.thin layer

of said polymer which is thinner than the under layer .

and also in the case of forming a.thin léyer ;%msaid ,U}
25 polymer with a thickness of 10 um or less. In addi-“

tion, as the result of studies w1th the greatest aim to

impart:such a function as described above to the under



-

- nost: preferably from0.01 to 0.1 as with a polymer having hydrophilic

property which is equal to the material formng, the. 15 under | ayer.
particularly a polyurethane type resin, or a polymer which is relatively --
inferior in hydrophilic property, particularly a pol yurethane type resin.
As the polynmeric material useful for fgghation of such a thin layer, it u;
preferable to sel ect one 20 equal to or inferior to the under |ayer in
hydrophilic property from honopol ymers or copolyners of vinyl acetate,
acrylatei ethylene vinyl chloride and other  vinyl nononers, and polyners
gt

conpri si HE¥Th AR %Fa%fﬁ%ﬁ@|859338569§ SﬁdangPBﬁé ¥ddr ophilic 25
| | 'S, SUM yl th ,
cell g‘s)gog‘éﬁ?negﬁ é's%'{}%er P eimeds ey Geted eggiﬁaﬁﬁhﬁﬁgd% R i

STndly or a #R deE Sapss - 1€ 4EHh %éﬁhéésﬁ SRERELY éﬁ"Y%&Pe'&éZ?Ll

for such 2 RN dh UnEHl 10O 00bKEREAba% h)éb aglg spyanate

conmpound and”a conmpoun WO~ or |ve ogens as pol yol

pol yani np, Papyea ey epidad itk 2 SUﬂa Bs! we PRSI hBuC art ey

be avail abl e |cularly preferahﬂg maferial s are ose prepar by use
of NCO term gahed such! 22 Fankét i o 1609 NEBA Saa‘.-eeﬂbmghéaae%anbgf ad

pol yi socyanat.e
thin layer of a hydrophilic polyurethane type resin
substantially insoluble in water. .
The upper layer having the function as hd
10 described above was accOmpliShed.hy'forming a thin -
layer with a thickness in the range'of about 10 um Or less.
prefexrably 5p@ror'less;"more preferably not more'than T,
mest .prefexably from 0.0k te @.1 pm with a po‘.ﬁymer hev;ing"
hydrophrixe propertyf )
- whieh: is e@aﬁ toe ‘thes poiymerie; material forming the:

15. undex layer. particnlarly a.poiynrethane type resin or
& polymer whieﬁ-is relativelg inferior in hydrophilie
property, particularly & polyurethane type resin. |

as the.pohmerrc material useful for formation v/
' of such a thin layer, it is preferable to select one

20 equal to or inferior to the under layer in hydrophilic
property from homopolymers or copolymers of vinyl
acetate, acrylates, ethylene, vinyl chloride and other
vinyl monomers, ‘and’ polymers comprising the vinyl
monomers as mentioned above and various hydrophilic

25 Vinyl monomers, and further polymers such as. Vinylone,
polyurethane, cellulose derivatives, polyester, poly-
smide; etc. and.the hydrophilic.polymers for formation



tonpound and a pol yol compound under NCO excessive conditions, and
crosslinking by polynerization with an appropriate chain el ongati ng agent
such as water, hydrazine, a |ow nolecular weight polyol, a |ow nolecu- 15

| ar_wei ght polyami de, a |ow nol ecul ar mebght al cohol am ne, etc. The

pol yi socyanate useful for formation of a‘pol yurethane or a urethane

" priepol ynmer may include those having two i socyanate groups such as

1, 2-dii socyanate 20 et hane, 1, 2-diisocyanate propane, tetranethylene-1, 4-

diisocyanate, pghtNetthdernerdydr thsé S@syaribed AB¥de, either singly

met hyl ene- 1, 6-di i socyanat e, nonanet hyl ene-1, 9-di i socya- nate,

decanet hyl ene- brlGr drisooyantiered£r r] - di propyl ether diisocyanate,

cycl ohexane- 1, 4-di i socyanate 25 di cycl ohexyl net hane- 4, 4' - di i socyanat e,
hexahydr odi - phenyl - 4, helipchipyzeihane hexpéydesdnphatgriadt useful for
4,4' -diisocyanate, phenylene-1, 4-diisocyanate,

t ol yl ene- 2, 6- disusdcgarkitin layRy|tpean additienypaiymer of a polyiso-
1- met hoxybenzene- 2, 4-di i socyanat e, _1-chl orophenyl ene dii socyanat e,

t et r achl or ®pheSyanateligorpsupfhitand @ SORpPRRd BRVIBEYEWS: 8F MOKS yi ene
di I socyanate, 5 _ diphenyl net hane-4 4 '-diisog’yanaﬁ_ea gigheggh§ulf&pq;
4, 4" - di i socyan&@c&iv 98NS SREY 35 _BP1¥QCyaRYr-¥amine, polycarbo

0 oyt et er i AR SR, o hOE SRR o AR may
naphthalene'l’%@ﬁ%&%%igkle. Particularly preferable materials are
Y those prepared.by use of'NCd términated urethane
| 10 prepolymers from the reaction of a polyisocyanate
~ compound and a ﬁolyol compbuhd under NCO excessive
cénditions, And crosslinking by polymerization with an
apprbpfiate chain elongating agent such aS'water,
hydrazine; a low molecular weight polyol, a low molecu-
15 lar weight polyamide, a low molecular weight alcohol
‘amine, etc. ' o - | |
The polyisocyanaté uSeful fdr formatibn of a
polyurethane or a ﬁrethaﬁe érépolymef_may'include'those
xj ' having two isocyanate groups such as 1,2-&iisocyanaté
20 ethane, 1,2-diisocyanate proﬁane, tetramethylene-1,4-
diisocyanate, pentamethylene—1,S-diisocyanate,lhexa-
methylene-1,6-diisoc§$naté, héﬁamethylené-1,9-diisocya-

nate, decamethylene-1,10-diisocyanate, m,w'-dipropyl

Ll ' SRR T
ether diisocyanate, cyclohexane-1q4-diisoc¥/‘4tﬁi#izﬁix
RRlWeg :‘\,_" R

25 dicyclohexylmethane-4,4'—diiSOCYanate, he?%ﬁ&@;é

..... ’

phenyl-4,4'-diisocyanate, hexahydrodipheny; egﬁg;

4,4'~-diisocyanate, phenylene-1,4-diisocya&§%f;“_ﬂwa ' %y

B 5



10 nate, 2,4'-biphenyl diisocyanate, 4,4'-biphenyl di- isocyanate,
" 3, 3-di met hoxy- 4, 4' - bi phenyl diisocyanate, anthraquinone-2,6-diiscyanate,
tri phenyl net hane-4, 4 '- diisocyanate, and azobenzene-4 4 '-difsocyanate 15-
The. conpounds containing 3 isocyanate groups may include those,
represented by the formulae (I) - (IV) pgnd derivatives thereof, and one’ or
nore conpounds nay be chosen and used as desired for formation of a ponS"
uret hane or a urethane prepolynmer. [err] (CH) NCO [err] The conpounds
having two or nore active hydrogens may preferably be hydrophilic polyols,
i ncl udi nd sui ttmiyleng 26 edibedgpanateel yeoimlepe-2 doididisocyanateal yest er
pol yet her polyols. Polyester polyols are conpounds produced from pol ybasic
aci ds and poF%ﬂVﬂﬁU%@Y 4 dtiggayaratesr di-shloropbepydenes are
preferred. As the polybasic acids, there may be ‘enpl oyed saturated fatty
aci ds such adiisocyanate. tetrachlerarhenylgne, didisocyanatesi Mstic acid.
etc., unsaturated fatty, acids such as maleic acid, fumaric acid, etc.,
aromatic aci&%%ﬁiﬁpgi HRgcyanate, p-xyiyiene dgisocyana.e,

S diphenylmethane-4,4*'-diisocyanate, diphenylsulfidé-
4,4¢ —diisoéymte ¢ dipizénylsﬁlfoné-—4 ,'.4 ‘-diisocyanate,
‘diphenylether-4,4 '~diisocyanate, diphenylether-3,4°-
'diisocyanate,.diphenjiketéhe—4;4;édiisoéyanate, -

naphthalene-1,4—diisocyanate, naphtﬁalene-1,S-diisocya—

C

10 nate, 2,4'-biphenyl diisocyanate, 4,4'-biphe£_z_y1 di-
isocyanate, 3,3-&imeéheky—4,4'-hiphenyl diis&cyanate,
'anthraquinone-E,G-&iisgeyanate. Eripﬁénylmeth;ne—%,&“-
diisocyanate, and’ az obeﬁzené.l«t,__& ﬁ=&’i‘:ﬁ§écjan_ate- '

15 '_ - Thg.eem@euh&s-eentainingeJ-isocy;hate.grqﬁp§
may incluée tﬁosearepreéente§~by-the formulae (I} — (IV)

k and &erivétives.ﬁhereof, agélone'or more compounds may

be chosen and used as desired for formation of a poly- -’

urethane“or_a urethane prepolymer.

20 (n o '_ﬁ o
o OCN (CH, ) gNHCNH (cH,) [NCO
__(I'I) | |
OCN (CH, ) NCNH (CH, ) (NCO -
.":H‘NH‘CHz’sNCO -

25 - O



acfd, isophthalic acid, etc. or anhydrides thereof either singly or as a
m xture and, as pol yhydroxy conpounds, one or a mxture of two or nore
canmpounds sel ected fromdiols such as ethylene glycol, diethylene 5
gl'ycol, triethylene glycol, propylene glycal, etc., triols such as
triret hyl ol propane, trimethyl ol et hane, het&ne triol, gl ycerine, etc. and
hexaol s such as serbitol, etc. Since such pol yester polyols have generally
| ow 10 hydrophilicity, when a hydrophilic pol yurethane type resinis
desired, a conpegqpghaving unsaturation is used as a part of the starting
pol ybasic acid to be converted into a polyester polyol or a polyurethane,
foll owed by hydrophilic nodification of the polynmer 15 according to a
known nethod such as introduction dfBalig™5Q ¢ acid groups or cationic
groups or grafting of a mater-solub“e nononer through -utilization of the
exi sting unsaturation. The ponetheN polyol to be used in the present 20
invention is a conpound contai ni Qg ocor nore hydroxyl groups in one
nol ecul e and al so has an ether |iNkag¥/ including honopol ymers or
copol yner s Sof ethyl ene oxi de (EO) jor QJropyl ene oxide (PO, and polyols
formed by addition of -EO or PC;LyNgn%Nstired manner to poly- 25 hydric
kol

al cohol s such as gl ycergey (dgi et hy ane ndeexanetri ol and ot her
triols, sorbitol or other ﬁex&oﬁs Oﬂ an#%%%péhé%fas et hyl enedi am ne,

benzenesul f am de, ' o)
\V . .(IV) :
_ 10 . 0
] ;
CHZOCNH(GH2)6NCO
|
CH3CH2C-CH20CNH (CHZ) 6NCO '
1
15 | CH,,OCNH (CH,, ) .NCO

The compounds having two or more active
hydrogens may preferably be hydrophilic polyols,
including suitably polyester polyols, polyether

20 polyols . and polyester polyether polyols. FRolyester
polyols are compounds produced from polybasic acids
“and polyhydroxy compounds, and hydfoxy-terminated
polyesfers are preferred. As the poiybasic acids,
there may be employedlSaturated_fatty acids such as

25  oxalic acid, succinic acid, adipic acid, pimelic acid,

- etc., unsaturated fatty acids such és'maléic'acid,

fumaric acid, etc., aromatic acids such as phthalic



A ]

20 1- 2-ami noet hanol am ne, N-nethyl di et hanol ami ne, diethyl ene- triam ne,
am nes having aromatic groups, etc., or derivatives thereof. These may be
used either singly or as a m xture of two or nore conpounds. The pol yester ..
5 pol yet her pol yol may be obtai ned by _condensati on of the pol ybasic acids
"“and the polyether polyols as descri bed’2bove so as to formternina

hydroxyl groups. Qher polyols may include castor oil, tall ‘oil or o/
derivatives thereof, acrylic polyol, urethane 10 pol yol, etc. Further,

the | owy ol Gl a1 il i 99 4- JBYHT &8 cololuRRa FERLS oBlpgzalve can al 5o

be used as the pol yol™conponent. es, as a I r-of course, various
polyol s as desaid begiphpyeoransby Wikdudid hgla 5149l Yo Dhh@drdx gl xture. 15

In the preparation.of a polyurethane, the | ow nol ecul ar wei ght polyols, the

| ow ol ecul donEb@ids (i ghenes, at haxitara e atddrorendhé ebfpbehdan nes,
wat er or hydrazine may be used as the chain elongating agent. 20

Prepar ati on sdlddiedpofyometibebs suchseasy @tiylenergqlyedtyd diethgbene
pr epol yner conprising the conponents as nentioned above can be carried
out to fhe &iwewl pethbethylenehgliycody.apuapykens natydols eeb@ne pre-
polymer, it is of eourse possible 'to use a commercially 25 available
one, for exdipials aspehpasyheimgthyiolprapantl ttoinethyileiethanely| ene
di i socyanate with various pol yester polyols or polyether polyols, having
t er m nal hexane triol, glycerine, etc. and hexaols such as
sorbitol, etc. |
Since such polyester polyols have generally low Q;
10 hydrophilicity, when a hydréphilic polyurethane type o
resin is desired, a compound having unsaturation is ~
used as a part of thé starting polybasic acid to be
converted into a polyester poiyol'or a ‘polyurethane,
followed by hydrophilic modification of the polymef
15 according to a known.method such as introduction of
sulfonic acid groups or cationic groups or grafting of
a water-soluble monomer through utilization of the
existing unsaturation. - o
_ The polyether.polypl to be used in the present
20 invention is a compound containing two or more hydroxyl
groupé in one molecule and also has an ether linkage,
including homoéolymers"or copolymers of ethylene oxide
(EO) or propylene oxide (PO), and polyols formed by.
addition of EO or PO in any_desined manner to poly-
25 hydric_alcohols_such as glycerin, t:imethqulprépane,

hexanetriol and other triols, sorbitol or other hexaols

or amines such as ethylenediamine, benzenesulfamide,



| sotyanate groups. Further,. as the urethane polyner, a bl ocked urethane
prépol yner stabilized by bl ocking of its term nal NCO groups nmay be used. 5
Al s0, the pol yurethane or urethane prepol ymer may be used.in conbination

wi th_other polyners as nentioned above, fgé ~exanpl e, honopol yners or
copoly- ners of vinyl acetate, acrylates, ’hyl ene, vinyl chioride and

ot her vi nyl nononers, and pol yners.10 conprising the vinyl nononers as
menti oned above and various hydrophilic vinyl nononmers, and further

pol yners such aszVaﬂ!heeehaaalmwla@amm@aumpéﬁaﬁ%wﬁmaesaleehyméher-
pol yam de, etc. and the hydro- philic polymers for formation of the under

| ayer as 15  desgiahtfegbawtneBhdapalngrerronst tesgrobesl, abbwe, ney be used
in the formof a solution in an organic solvent, but also in the form of an
enmul sion in an adevivasiwedi tivexecs i Thest sy Hheomsed aeithguansingdivent
or an aqueous 20 medi um  Anyway, the polyners should preferably be used
as a relatively @F| aseasplytuse @ﬁ'éﬂnsuvhmpnﬁnﬂgmm¢%m$ $n t Hae PﬁéY9§F9ﬁer
solution gives a layer within the above range. The upper _| ayer

fornmed with% he pat¥erher podyelrmay: bg §bﬁjd&§r¢$eﬁp%%%§a§é€ﬁr Gf-nﬁh{ao

the same method 5o eggsgéeaCL s and t erbéiyé Eaélégfygis 48°§escribed

above so as to form terminal hydroxyl groups.
Other polyéls may include castor oil, tall oil
or derivatives thereof, acrylic polyol, urethane -
10 polyol, etc. Further, the low molecular weight poly- -
— hydric alcohols as mentioned above can also be used as
the polyol component. Besides, as a matter of course,
various polyols as described above can be used either
singly or as a mixture.
15 - In the preparation .of a polyurethane, the low
. molecular weight polyols, the low molecular weight
diamines, the low molecular weight alcohol amines,
water or hydrazine may be used as the chain elongating
| : ~agent. - S . _ . ,{ﬂﬁ' o
20 - . :Preparation of the polyurethane or isocyanate- "
terminated urethane prepolymer comprising thé comp?nengs
as mentioned above can be carried out to thﬁwgfowmma .

method. As the isocyanate-terminated urethane’

polymer, it is of course possible. to-use a commercially
25 available one, for example, a prepolymer which is an
addition product of tolylene diisocyanate with various

polyester polyols or polyether polyols, having terminal



T
-

" layer. To describe in detail, the upper layer, which is forned by
coating the resin solution as described above to a certain thickness on the
under layer, followed by drying, should preferably be fornmed so that 5 .o
mcro-pores may be forned in the thingdayer forned by the treatment during
“drying or after drying. Preferable nethods for form ng such a mcro- porous
thin filmmay include, for exanple: (1) the nethod for formation of a

m croporous |ayer 10 in which gas is generated through reaction with
noi st une durddydriride | g¥8apEQr mation as in the noisture-curable urethane
pol ymer, and the portions where gas was evapo- rated remain as m cro-pores
in the thin | ayer sf¢Pfhet heagethed uretthane miliymewf arisiccksades in 15 -
whi ch an inorganic or organic fine powdery foam ng agent is m xed or

di ssol ved iuxtekhtdree phepelymernstiabddlized dy dlspdtigey ofi dtpol ar or

non- pol ar solvent and the foam ng agent is permtted to foam by a heat
during or a&fexminak NEQ ogronpsheayhpe Msgsk. on 20 - the under |ayer (3)

the nethod for formation of mcro-pores, in which a relatively inconpatible
vol ati Pe solvent Alsodther pedyussirhans aF sretdians |pseRCl¥MeFe resin

solution to be used ipn (2) and_ evaporated.during or 25 after formation of
t he thinlzﬂﬁﬁ'be used.£n)co inat&on with other polymers as '

mentioned above, for example, homopolymers or copoly-
mers of wvinyl acetate, acrylates, ethylene, vinyl
chloride and other vinyl monomers, and polyﬁers ;;

10 comprising the vinyl monomers as mentioned above and

C

various hydrophilic vinyl monomers, and further
polymers such as Vinylone, polyurethane, cellulose’
derivatives,_polyester,.polyamide; etc. and the hydro-
philic polymers for formation of the under layer as

15 described above. '

The polymers as described above may be used in
the form of a solution in an organic solvent, but aiso
in the form of an emulsion in an &quoeous medium or -

- a micro-dispersion in an organic solvent or an agqueous
20 . medium. Anyway, the polymers should preferably be
used as a relatively dilute solution or at such a
concentration that the polymer solution gives a layer
within the above range. -

The upper layer may be formed with the use of

25 the materials as described above according to the same -
method as employed for formation of the-éforesaid under

layer.



(Ay the nethod for formation of a mcroporous thin film in which a
material with greater solubility in the organic solvent or water than
the resin in the above resin solution, for exanple, a | ow nol ecul ar wei ght
material or polymer is mxed in said resin solution, and after formation of
the thin layer from5 the resin solutionfdhe material with great
solwbility m xed theretn is dissolved with an organi c sol vent or water

whi ch does not inpair the thin layer formed or the ink receiving |ayer; (5)
the nethod in which a polyurethane thin |layer 10 generally known as .the
ultra-filtrafion film n&leldesexibe inldebaibn thémpperr tayespowhichhin
film di- alysis film precision filtration filmetc. is lamna- ted; (6)
the method in whii®h faxmad oy straking dthpcresby selutienaapofieacribede or a
ur et hane prepol yner in an organic, solvent or water is applied by coating,
and dried at a t@RP¥Eattey & <artadnt R ickness Ponthe wnderpla¥esm particles

wll,not be fuse r_excessively fuseq w each other to forma | aye
conprising 20 %83}8ﬁ@%h e T4 .°4i5%?£9£kf%&§% be fereedpEq Eg6$e,
t he noi stur curahle urethane prepolyvmer.to-be emal oyed may pre- ferably a
NCO- t er mi nafsed ufngfb'ﬁ§n§°§:?§pw rgoéqﬂ%%aﬁby&%g&?fb‘icg?%ﬁix ofOFmed by
polyi socyanat e aﬁﬂeat985¥ﬁkﬂ€“3ﬂfing drying or after drying.

' preferable methods for forming such a micro-

porous thin film may include, for example:
N (1) the method for formation of a microporous layer

160 - in'whichigas is éenerated ﬁhrough reactioh with;moisture

C

during thiﬁ.laYer'fbrmatibﬁ as in the moisture-curable
. ﬁrqthanezgolgmér¢ anééthe,pdrtiéns ﬁhere'gas'waé evapa-
rated yeémain as micro-peores in the thin layex:
- (7] A tﬁez methad for formation of n;iéra.-peres,_..in
15:--whichaan,igorgaﬁieieﬁ-érgaﬁﬁe—ﬁiné powdery foaming
agenﬁlis mixe&;or &issol&ed-into the-abéve reéin

dissolved or dispersed in a polar or non-polar solvent

&#; and thé'£oaming agent is permitted to foam by applys

.

R L N

heat during or after formation of the thin lay

20 the under layer; R At
) LV W

(3) the method for fbrméﬁioh of.micro-poré%;jinhmf.
which #'feiatively.inéom§$tiblé_§olatil§ solvenéizf-Télwa"?
dispersed, emulsified or solubilized in the resin
solution to be used inltéf and évapqrated during or
25 after férhaéioh of the thin iaye:; -_ .
| (4)‘ the method.for fofmafion of.é microporous thin
£ilm, in which a material with greater solubility in



*

25 NCO excess condition; the volatile solvent to be used in another
met hod may preferably be benzene, toluene, acetone, |ower alcohols,
petrol eum sol vents, water, etc.; inorganic or organic foam ng agents nay.
prefer- ably be amoni um carbonate, sodi um hydrogen carbonate, anmoni um

““-nitrate, dinitrosopentanethylenetetralne, azodi carbonani de,
azobi si sobutyronitrile, p-toluene- 5 sul fonyl hydrazrde-=* _ o’

4, 4" - oxy- bi s(benzenesul fonyl hydrazi de), diazoam nobenzene,

diphenylsuhﬁgﬂeﬁﬁéﬁégﬂ%%ﬂ%%§gxé§h%ggg§iqRangt o égliﬁxgﬁn%ﬁénaterial to

be enpl oye € éither a Towmol'écu-"|.ar wei ght

material orgR, Iﬁ/I ¢n§E£W£98H,t98£.g%ﬁnéﬁg,t%Puﬂu'@é%%&élgfeatef t han

t he resin_fbr the ormng nateri hi s et I's particularly

sui tabl e Whaii dHte nidtdr 1Y Sbri Sofyhbired sOmise@s Sin etk frdsinand the
particle size 'of the enul sion or the dispersion to be used in the above

net hod (6) sgliditbrlp andrefeenbiyrhstibhhior Whe rdiige Diydr oprahout 0.01 to
0.5 [err] The upper layer conprising a polyurethane type resin thus forned
may ha¥e athe aemiys sdlutiomy, thepmatendadn wilth ayreat sdlubklitguired, is
not parti- 20 ‘“cularly limted, if it is 10 [err] or less. Practically, a
t hi ckness imixed thexpinfisrdhssolved wikhr ah iorgandferselivent témugh it is
possible to forman upper |ayer by use of a material which will be swelled
with water'which does not impair_the thin layer formed or
the.ink réceiyiﬁg'layer; |
(5) the method in which a polyurethane thin~layer ;;
10 generalljiknown as the uitra-filtrationhfiLm,.namely,
resin fiitratign film,rgve:ée oéﬁ@sis thin £film, di-
alysis fiiﬁ; érecision fi;tratioﬁ film, ete. is_laminaf
ted; o
(6) the ﬁethod in which an em#lsion or a diépersion
15 of a polyuxeﬁhane or a urethaﬂe prepolymer in an
organic solvent or water is applied by coating, and
dried at a.temperatufe,_at which the emulsion or dis-
éersion particles will not be fused or excessively e
fused Qith each othéruto form a layer comprising
20 polyurethane particles. |
'In the methods as described above, the moisture-
curable urethane'prépolymer to be employed may pre- '
ferably a Nco-terminéted urethane prepolyﬁer dbtained
by the rééction of a'bolyisocyaﬁate énd a polyol under
25 NCO excess cohdition; the volatile solvent to be used

in another method may preferably be benzene, toluene,

acetone, lower alcohols, petroleum solvents, water,



or dissolved in aqueous ink to coal esce mcropores 25 after passage of
thé aqueous ink, it is generally preferred to choose a material for formng
t he upper |layer which will not readily be swelled with or di ssolved in
aqueous ink so that it nay be provided forquse even under severe conditions
of high tenpera- ture and high humdity aéﬁ“also t he under |ayer may be
protect ed under such conditions. 5 The pore sizes of the porous
upper |ayer as prepared above may sufficiently be 0.2 nmor nore, since the
si zes of watler pagd| £l B8cAE8n J8NEEALYaRAR- FHadEMR ddeis hady [Fdter-
However, in practical production, the pore sizes may be.vari'ed from about
2 nmat the 10 abliypibenamfostumnr shrbohike ,akdddum tfyddtrfeh dardSori@ye pe

sui tabl e, but pore sizes over 100 nmwll make the | ayer opaque and
t heref ore pore samsniirouhiitpatéer dbhytiresogengassthy idmetdtfiftanind pr t he
transparent recordi ng nmedium 15 For formation of the upper |ayer

by use of the n@zodig¢arbonamidei badohbsisobulty romid nidievod e lvene -
formation of the under |ayer may be enpl oyed. However, when the thickness
of the uppef | ayatlfenyk szere4i.A'rn&yrbﬁge(wqulef@nl[err] i f
the thickness of .the 20 'upger | ayer exceeds 0.1 Rs;r] the printed letter
portion will bedvfrazidel, i AlazerBirrhgnzensydddphinylsnlignar-udnTity of

' nk, wher eby tr“éfﬁéﬂfﬁ%ﬁf'ﬂ§39§z85efuggc?; the soluble material to be
' employed in the method (4) may be either a low molecu-
(L | lar weight maferia; or a polymer,_provided that its -
10 solubility is greater than the-reéin for the film
fo#ming mate:ial, and this method is particularly
suitablé.when.the_thin layer is a cured or crosslinked
fiim; and thé particle size of the emulsion or the
dispersién to be used in the above method (G) should
15 preferably be within the range of from about 0.01 to
0.5 um S | |
The ﬁpper léyer comérisihg a polyurethane type
resin thus.formed may have.a thickness which may,
dependiﬁj 6n the aﬁount of ink requiréd, ié not parti-
20 | cularly limﬁpqd,.if-it is_10 um or.léés.3 Eractically,
| a thickhéés ih the range of from 0.1 to 5 ym is |
preferfed;' Although it is possible'ﬁo form an uppér
layer by use of a material which will be swelled with
or disédlﬁed in aqﬁeous ink to coalééce.ﬁicropores |
25 after.pass&ge of ﬁhe aqﬁebus ink, it is generally
prefefréd to'choose.é:matérial for forminé the upper

layer which will not réadily be swelled with or



*

recorded image by OHP, etc. will suffer fromscattering of light at the
turbid portion to becone dark at the 25 recorded portion of the projected
i mge, thus failing to give desirably inherent color formation of inks. On.
the other hand, if the upper |ayer 25 -a thickness 26 1 | ess than 0.01
[err] no inprovenent of the ink recef¥ing characteristic by the upper |ayer
can di sadvant age- ously be obtained. The recordi ng nedi um of the presente
i nvention 5 havi ng such a basic constitution as descri bed above, when its
upper gayer has a thickness | ess than that of the under |ayer, when the
t hi ckness QﬂsﬁﬁévﬁﬂbéPIQﬂﬂﬁoq%;:R#[%Qrﬁh%ﬁ Meguay Jhe meewided upper | ayer
has a thlcEness of 0l to, %%%i I te of tts hydro- 10 philicity
equal or i AP&r UG p(yeghé&n%rt ong o u]PfJF sERPPFTRApr oved

mar kedl y | I nk r |V|n%&§¥a§¥ qéi nd |n ilng charagteristic as
conpared w ﬁet Yu \ﬁiﬁf %nﬂﬂ PYFRYBRYoPSt he prior
art. 15 al ggﬂ} : theoretlcal ground is not clear,
it is consPﬁer Pp'td(r:ee g%xoeecté% ayéer does not exist necessarily as a
conti glous coati ng Qu?d?é’l SIS tﬁ{&'%&tb [ can pene-
trate 1nto the under yer g%:ﬁ inin |te%%L#i?ég ggg% QFhelr surfaces
are ”‘CrOSﬁQEb&EEHYabthQHhQrsd%ficiently be 0.2 nm or more,

since the sizes of water particles are generally con-

sidered to be 0.2 um. Howeﬁer, in practiCai oroduction,

the pore sizes may be . varied from about 2 nm at the N
10 minimum to several um, and all of these sizes may be W

suitable, but pore sizes over 108 nm will make the |

'Ieyer opague and therefore pore sizes should preferably

be net greaster thar 106 nm for the transp_arent reeerding::

il

medtum., - | -
15 - . Por formation of the upper layer by use oﬁ‘the
materials as; described above, the same metheod as that
formation of the under layer may be employed. However,
when the thickness of the dpper layer is required to be -’
in the range of 0.01 to 0.1 um, if the thickness of the
20 upper layer exceeds 0.1 um, the printed 1etter oortion
will become thrbid'in performing recording.ﬁith a large
quantity of ink;'whereby'the projected image'ofISuch a
recorded image by OHP, etc. will suffer from scattering
of light at the turbid portion tq,become dark at the
25 recorded portion of the proJected image, thus failing
-to give desirably inherent color formation of inks.

On the other hand, :'if the upper layer has a thickness



consequently the ink droplets attached can be diffused quickly on their
surfaces to enlarge the contact areas thereof, whereby the ink
absorbability by the under |ayer and fixing characteristic can markedly be
25 p ted. Al so, since the upper 1ayer of the recording. nmediumof the
present«f nvention is preferably formed s a 27 hydrophilic polyurethane
equal or inferior in hydro--philicity to the under |layer as a thin |ayer
with a thickness of 0.01 to less than 0.1 pm the ink attached on the

e Al A cimg St R
t
S B By NS AR 1

pol yur et hane 104 %ﬁg} g inferior in hydraphi-licity to that of the
under layer, iS e ron1contan1nat|on of instru- nments, operator: or

environnments through exgdatleed iﬂ#?héd#?ﬁ"&f €Kéc f@geﬁﬂeﬂ {énéfon
at nrosphere of high tenperature an igh humdity a%d al so s%arréel y suffer

15 from t &gki NRagyifly SRS W fba@i&raiﬂfsﬂaru&w@é ageserapeahapbveyni dity
conditions. Further,” the powder to be used in the present invention which
characterizes {Hehhdtst hpperesaifer Men-a thickness less than that

of the under layer, when the thickness of the upper

layer is 10 um or less, and when the upper layer has a

‘thickness of 0.01 to 0.1 ym, in spite of its hydro-

{

10 philicity equal or inferior to that of the under layer, is
surprisingly improved markedly in ink receiving chara-
cferisticfand ink fixing characteristic as compared
with the recording medium having no such upper layer of
-thc prior art. '

15 " .At'present,'although'its'theoretical'grouﬁd is

not clear, it is considered that the above upper layer

.

does not exist necessarily as a continuous coating,
. but minute voids through which aquecus ink can pene-
trate into the under layer exist in infinite number and
20 ‘their surfaces are microscopically irregular, and
consequently the ink droplets attached can be diffused
quickly on their surfaces to'enlarge the contact areas
thereof, whereby the ink absorbability by the under;?C"

-

‘layer and fixing characteristic can markedly be

25 promoted.

’i Also, since the upper layer of the recording;ik
U \y )

ormed of aﬁ

medium of the present invention is preferably



tion is inparted onto the above upper |ayer, having the 20 function of
exhi biting excellent ink fixing characteris- tic and snooth delivering
characteristic when the recording nediumis applied on a printer and also ..
_cancel ling the bl ocking characteristiqﬂwyen a nunber of sheets of recording

" mediumwere piled on one another. 25 The present inventors have
I nvestigated inten- sively to have the functions as nentioned above exhi e
ted, and consequently found that the above function 28 coul d be

acconpl i;she ' retJ ' ) ry L he.uppelhd.ayer. The
powder havyﬁ58¥ﬁ§ggbé$éggﬁ'c|<§$%§§v%§%£9¥§?a ﬁg%?%%g'ﬁgmgggrﬁéving a
particle sighighcdlyl ¥ kerd vhadiCSfaydf £XcaPLhihedabiyl gargan ¢ povder
such as silfca, clay, talc, diatomaceous earth, calcitm carbonate, calcium
sul fate, bathybkhelsisalcr AlomdyMedd i €8de, 0 SYNLRGT tReZ@aki h@tadhed na,
zinc oxide, lithopone, satin white, etc., or organic powder such as higher
10 fatty ashdgher svdlflatd REIKDMdie. gem@dnninuthet appelre lagekCcwmithst ear at e,
etc.), anionic, cationic, nonionic or anphoteric surfactants which are °
solid at nolow inkmregariatimee daparitpdibwmt goeilekibpasenéhuiolghat e, sodi um
| auryl sul fonate, potassium |l aurylsul fonate, sodium 15 stearyl sul fonate,
pol yet hyl entheyspperodayerrbg he metained sand| fiked| ynhithe MpBerctc.).
Such powder may '

layer with greater ink retaining capacity;_

The recording medium of the present invention,

¢

of which upper layer can be formed of a polyurethane
10 having eqﬁal or inferior in hydrophilicity to that of -
the under layer, is free from contamination of instru-
ments, operator or envirénments éhrough exudation of
the ink once received even in an atmosphere of high
temperature and high humidity, and also scarcely suffer
15 from tackiness of the surface under hiéh temperature
~.and high humidity conditions.
Further, the powder:to be used in the present
invention which characterizes further the present inven- o
tion is imparted onto the above upper layer, having the
20 function of exhibiting excellent ink fixing characteris-
tic and smooth delivering characteristic when the
recording medium is applied_qn a printer and also
canhcelling the blocking characteristic when a number
of sheets of recording medium were"piled on one another.
25 The present inventors have investigated inten-
sively to have the functions as mentioned above exhibi-

ted, and conggquently'found that the above function



preeferably be inparted onto the upper layer at a 2 proportion of 0.01 to
0 g/cm. The nmaterials as nentioned above can be applied 20 directly as
powdery particles, or as a dispersion or a suspension in an appropriate
fluid (e.g. water). The nethod for inp ing the above material to the
uppeér |ayer may be, for exanple, dippingé brush coating, spraying, roller
coati ng, electrostatic adsorption, etc. 25 : The preferable
recordi ng medi um of the present invention having the basic constitution as
descri bed above, jSs id@pr Yk 4l | G, rd.Std

i nk fixing ché:foéic er%t?%gg%ggégﬁgg ngilspgﬁrgg,ﬁ%i‘ ?ér?g%r ﬂ%ﬁsﬁ?freedsﬁ%i%ce
and deliveringfharasd aipétCrafes . printer, as conpared with the recording
medi um havi ng no powder on the upper layer. 5 The powder inparted
onto the upper |ayer, The péwderahgoifgithe abowe dundtdiorc apy |pre~ -
possessed by between particles and t-he particles thenselves, will enable
rapi d diffusi dexrsbliynkEine opgkdéhehpoirdgr abypatrltd cdapisiilzser yo fo26h oume reom

t hereof, whereby the ink can reach 10 the upper layer with a broad area.
Therefore,§it lessores dexenplhfitedhbysinorgasticc powdesn sMath ashes pblgrer

i nparted to the upper-layer inproves nmarkedly ink receiving characteristic,
ink fixing ch&lastertalc e dhatomaceersngaskhyacpdciam carbonate,

calcium sulfate, barium sulfate, aluminum silicate,
synthetic zeolite, alumina, zinc oxide, lithopone,

satin white, etc., or organic powder such as higher

C

10 fatty acids or salts thereof. (e.g. aluminum stearate,
calcium stearate, etc.), anionic, cationic, nonienic or
amphoteric surfactants which are solid at normal tem-

_peréture (e.qg. sodium”dodebyibenzenesulfonate,.sodium
laurylsﬁlfonate, potassium laurylsulfonate, sodium-

15 stearylsulfonate, polyethyleneglycol nonylphenyl ether
with a relatively high HLB, etc.). Such powder may
preferably be imparted onto the upper layer at a
proportion of 0.01 to 1.0 g/cm%. |

_=Thé,materials aé mentioned above can be applied

90 directly as powdery particles, or as a dispersion or a

- suspension in an_apprdpriate fluid (e.g. water). The
method for imparting the above material to the upper
layer may be, for example, dipping, brush coating, .

. spraying, roller coating, electrostatic adsorption, etc.

25 . . The preferable recording medium of the present
invention having the'basic;constitufion as described

"above is improved markedly in ink receiving characteristic,



15" Further, since the powder is inparted onto the uppernost |ayer,
the functions considered to be inpor- tant in practical application such as’
no attachnent of fingerprint or no occurrence of blocking on piling of : .
sheets of recording nediumcan also bg _exhibited at the 20 sane tinme. The
present invention has the basic sonst#¥ution as described above and, in the
enbodi nent of a trans- parent recording nedium a transparent materi al

enpl oyed as the substrate and it is also necessary not 25 to inpair

light-transpittance of the ink under | r..the upper layer and the fine
ponrder y 1 ay PR BPRRGS SR AT SuhEraeng. YRS TEseRYe  inged ent

whi ch does s 1N Is L ' ] n LiglSs sgible to

di sperse a Ffiﬁérgéﬁéﬁﬂgﬁiﬁ{%ﬁét&%f£§?}%%ﬁcgﬁﬁfék8?§%§%§§uEgeirth, cal ci um
carbonat e, gekﬁta@,su?sf Epdi®d U ! €k CredbrakAY TSl biAhaw gt het i ¢
zeolite, 5 alumna, zinc oxide, |lithopone, satin ite, etc. 1 n tthe under

| ayer and/ ohot pewdBRConl AYRY upptr SLEye £l ent light-transmttance as herein
mentioned refers to a linear transm ssion factor (or straight line |ight
transm stance) defi rhe powdsnhinmdatted comtdi theatppessiayets,odu@ gher,
preferably 10 % or -higher. If the linear transm ssion factor is 2 % or

hi gher, obstovat Langef nhmbenrof desidsmbtkéycapildéiry possessed by

between particles and the particles themselves, will

enable rapid diffusion of ink through  the powder by the

¢

capillary phénomenbn-thereof, whereby the ink can reach
10 the upper layer with a broad area. Therefore, it is
considered that the synergistic action with the powder
imparted to the upper layer improves markedly ink
receiving characteristic, ink fixing characteristic and
: aelivering characteristic..
15 . Further, since the powder is imparted onto the
.uppermost layer, the functions considered to be impor-
tant in practical application such as no attachment of
fingerprint or no occurrence 6f blocking on piling of -
sheets of recording medium can also be exhibited at the
20 same time. _
‘The present invention has the basic sonstitution
as described above and, in the eﬁbodiment of a trans-
parent recording medium, a transparent material is -
. employed as the substrate and it is also necessary not
25 to impair light-transmittance of the ink under layer,
the-uppér layer:and the'fine'pOWdéry-layer during forma-

tion of such layers. However, to the extent which does



prooj€¢tion on a screen, for exanple, by OHP may be 15 possible, and a

I'i near transm ssion factor of greater than 10 %is desirable for enabling
cl ear observation of the mnute portions of the recorded i nage. The linear
transm ssion factor (T % as nen- tioned_in the present invention refers to
thé& spectral 20 transmttance of the stgéight line light, which enters a
sagpl e, travels through said sanple, passed through the slit on the
light-receiving side at a distance of at |east 8 cn1apart fromsaid sanpl e

on the line elongated fromthe [nciden tlcal ath is re 25 at
t he detectgr | 'gn%%E%+Edt%9lﬁe5ﬁ§n5Wl c?Xa Ié;f #ﬁiac

Auto-rgcordin %%gpgggggﬁégrs&ggdasb¥l %phblgﬁte acco?é? further

det erm ned Spect ral transdltta ng to the

fol | ow ng forg&l&m Ned £ §'5€a 861! BaiBnalee! N al1d sin TR Lty ues Of

color: [err] near transmttance factor; Y. Y value of the

sanpl €; and [ §{ddium sﬂ%ké'm?e‘)faiﬁﬁiﬁﬁﬁlt 591 1 CHESS, siadt Neated 1806 SSi 0N
factor is relative to the straight |ine light, and the nmethod for eval ua-

10 tion ofsthegjdmiha} r 20881 bkiae ,chath t isatdn tWiel e sttt ngimedi um by
use of linear transm ssion factor is different fromthe nethods for
eval uation of gighinder layer and/or the upper layer.

The sufficient light-transmittance as herein
mentioned refers to a linear transmission factor (or

I\ ‘straight line light transmittance) defined below-whiéh
10 exhibits at least 2 % or higher, preferably 10 % or
higher.

If the linear transmission factor is 2 % or
higher, observation of the recorded image by way of
projection on a screen, for example, by OHP may be -

15 possible, and a linear transmission factor of greater
- than 10 % is desirable for enabling clear observation
of the minute portions of the recorded image.
.The linear transmission factor (T %) as men-
tioned in the present invention refers to the spectral
20 transmittance of the straight line light, which enters
a sample, travels through said sample, passed through
the slit on the light-receiving side at a distance of

at least 8 cm apart from said sample on the line -

‘elongated from the incident optical path and is reéé_.qg\

o5 at the detector, as measured by means of,. for example,
Model 323 Hitachi Auto—recording Spectrophotomeﬁ%é%d'

(mfd. by Hitachi Seisakusho), and further-“““



tTansmitting characteristic by use of diffused |ight such as diffused
transmtted light (transmttance 15 inclusive also of diffused light is

determ ned by providing an integrating sphere at the rear portion of the .

sanple) or opacity (white and bl ack Rackings are lined on the back of the
:"sanpl e, and the opacity is determn /fromthe ratio of both cases). 20
The problens in the instrunents utilizing opti- cal technique are caused
primarily through behaviors of straight |line light, and therefore it is
particuf arl irq% rtant. to d'tern1£e hhg | inear transnissi%? faq;or of a
recordi ng MEGMUMFoMSRAHRT | DREOFE R he SFARRPIEFARSS 25 SRt hg°
characteri gti.c Lfy 4t C - rd e (o]

i nstrument s%heF(#lé%pr{i,P%%f% %?gﬁ"g@ ed{lls%af;:'le%ei}é;i'tea(gh{)egs'r <;“!q%{seeerved by

OHP, in orde Sq phA RyllidSBIE MPiGR.Can clearly and easily be viewed
wi th high contrast between the recorded portion and the non-recorded

portion, the non-recordes pogryon at the projected image is required 5 to
be light, nanely the linear tTahsmission factor to be at a certain |evel or
hi gher .5 According t t lkidest ©yanshettanbar FackopdP, for obtaining an

| mage suited for the above purpose, the linear transm ssion factor through
the recordi ng nmedi ¥ i ¥ rexlue eolf t thées@mpder afid higher,. preferably 10 %
or higher in order to obtain a sharper inmage, nore preferably 50 % or
hi gher. Thus, . ¥45: Y-value of the control. '
Thus, the linear transmission factor is relative
- to the straight line light, and: the method for evalua- Q;
10 tion of the light transmitting characteristic.Of the | s
recording medium by use of linear transmission factor
is different from the methods for evaluation of light
transmitting characteristic by use of diffused light
such as diffused transmitted iight (transmittance
15 1inclusive also of diffused light is determined by
providing an integrating sphere at the rear portion of
the sample) or opacity (white and black béckings are
.lined'on the back of the sample, and the opacity is o~
~ determined from the ratio of both cases).
20 ‘The problems in the instruments utilizing opti- -
cal technique are caused primarily through behaviors of
straight liné light, and therefore it is particularly
important to determine the linear transmission factor
of a recording medium for evaluation of the light tfans-
25 mitting characteristic of the record-bearing member to

be used for these instruments.

For example, when a projected image is to be



t e“recording nedium suited for this purpose is required to have its |inear
transm ssion factor of 2 % or higher. On the other hand, in enbodi nents of
the present 15 invention in which the recording meduimis opaque an opaque
material should be used for at [east ongdayer of the constituent [ayer,
nanely the substrate the under layer, the |layer and the fine powder |ay
The_met hods for form ng the respective layers 20 in opague enbodi nents are
the sane as in the transparent enbodi nent as descri bed above. In the opaque
enbodi nent1 i pYLEREd WYy 0bub heihnkriadetol apeaiandnt ReadgRPeihidly &fan a
large amount of the fill'ers as nentioned above can be used to the extent as
will not inpaiglddrdly faridiegsPby Peoptewgd whehehyghuicidnrrasthdretiween
excel l ent ink receiving characteristic and fixing characteristic. Having
descri bed abowheahmgorded ppestion andnthet non-recogided ipeyrtion, the
representative enbodi ments of the recording nedi um of the present

i nvention, thaaorewmeahrdedepdordion ahetbﬁe§§ﬁﬂepﬁ#@hﬂmﬁﬂq:#%uﬁGQElﬁﬁﬁ”se
limted to these enbodinents. 1n any of the 5 enbadi nents |s al so

possi bl e t® ik ke Iightbusnamely EBGl tipear; ktrapsmissdon af;?é"r % Fdr the
aent s, et oal e AR Ty LetRL 2 RISRRE -y X ACTETA 10 ot (i Lok
agents, defoa r va C.
A'so. ‘i the Yoper J Ve 10, 1hoGgsTERe bU NS U Sl bl Vel | oW

di scol or a-
for the above purpose,_the linear transmission factor

-( through the recording medium is required to be 2 % or

s |
10 higher, preferably 10 % or higher in order to obtain a
\“j sharper image, more preferably 50 % or higher. Thus,
the recording medium suited_for this purpose is required
to have its linear transmission factor of 2 $ or higher.
- On the other hand, in embodiments of the present
15 U\
A\
2!
-
]

20 in opagque embodiments are the same as in the transparent
embodiment as described above. In the opaque embodiment,
in formation of the ink under layer and the upper layer,
a large amount of the fillers as mentioned above can be
used to the extent as will not impair £ilm forming

25 property, thereby further enhancing excellent ink
receiving characteristic and fixing characteristic.

Having described_above about the present



UFBn preventive various stabilizers, including organic tin stabilizers such_
as dibutyltin nmaleate, dioctyltin nercaptide, etc. or other stabilizers
such as pol y- phosphate, trisnonyl phenyl phosphate, etc. 15 The ..
recordi ng nmedium of the present invention is not necessarily be required to
bt colorless but it may also be a col ®8d recording nedium The recording
medi um of the present invention as described above is markedly inproved
receiving 20 and fixing of ink as verified by the Exanples as here-

i nafter described. For exanple,-as a matter of course in the case of the
nmonochr dat Lovenktdonp byemeifermdag dimgreprésehtabive, emhodimendisdiofy
liquids'wth different colors nay be-attached on the sanme spot in 25

over | appi ngth@skeeRrridng Fedium iofe thepresanpolaventprenofBeon of

fl ow ng-out or exudation of the recordin [ of high

resol uti on FECBpfinFeRediug, o, the pres %gﬂggggﬁésggﬁggﬁgg?%%color
devel opabt. bbbty 435raHSh SRS Shln QRSEL Yo Lon By Bachgel on of (e
oS98, oftayhAth, 18, 2o b 000 43 SHATSRE kGt 11
[£07ons 20 EABGTEIBLY SRR Ak RygeoEndlcEMEngegidend ol um o
projected jayer, such as dispersants, fluorescent dyes, PH con-
| trolling agents, defoaming agents, 1ubricaﬁts, pre-
servatives, surfactants, etc. Aléo; in the”uppér layer,
10 there may be'further'cbntained as the yellow discolorarl w
tion preventive various stabilizers, including organic
tin stabilizers such as dibutyltin maleate, dioétyltin
.mercaptide, etc. orloﬁher'stabilizers such as.pdly-
phosphite, trisnonylphenyl phosphite, etc.
15 ‘The récofding medium of.fhe present invention
is not necessarily be required to be colorless but it
may also be a colored ﬁecording'medium.
The recording medium of the present invention o
as described above is markedly improved in receiving
20 and fixing of iﬁk'as:verified'by the Examples as here- :
inafter described. For exampie, as a matter of course
in the case of the monochromatic color, even in
recbrding of fuii color, when recording 1i§uids'with
different colors may be attached an the same épot.in
25 overlapping'ﬁéshion-in a short ﬁime, there is no such
phenomenon of fibwihé-oﬁt or exudation of the recording

liquids, and an image of high resolution is obtained



10 :image with excellent uniforminmage density. Further, it is also
suitably applicable for uses other than conventional surface inmage
observation such as col or separating plates in preparation of positive

pl ates for color printing, CMF to be used for color display such 15 as
liquid crystal, etc. The ink used for r&derding on the recording paper of
thN_s invention contains water (a solvent) and a water-sol uble dye (a
colorant) as the indispensabl e conponents. The water-sol uble dye used is

I d 2 del k di dye d d, bas .
Suitable oot e 14 PELEO0ATesk B8E RkER1 1B i B ORISR, 1))
1- 20 % h ‘@gg
i ncl ude ;ater-n1%£|bf%Q%%chﬁ?gsgﬁgaggeh %032%§§é¥ #ﬂ‘%gié&3$%§%1on

ethyl ene glycqlg a&&pyé@afasaysﬂagedbﬁwyhe@%r@ex,colet@ncw g 9! ygol ;
gl ycol ethers, e.g. methyl carbitol, ethyl carbitol, butyl® carbitol, nethyl

Cel | osol ve, et&wloptiéalcfﬁéeﬁainéﬁt bhcat A%l &gy wlompmdrylue&her
and triethylene glycol nonoethyl ether; and nitrogen- containing solvents,

e.g. N-nethyl -ghdy1 rink d@epléts- adtaehlayll ael Hiked lwithartlardement
formam de. Suitable 5.contents of water in the ink are in the range of 10 -
90 % by wei ghtto Ttiee retbexit ofot &s pDESebtbenm&nmhapped(kinhlaﬂgh¢enhnre
detail by referring to the foll owi ng Exanpl es.

other regions so excessively as compared with the case

of the recording medium of the prior art, the trans-

mitted light can be more uniform to give a projected

c

10 image with excellent uniform image density. Further,
it is also suitably applicable for uses other than
conventional surface image observation such as color
separating plates in preparation of positive plates for
color printing, CMF to be used for color display such

15 as liquid crystal, etc.

" The ink used for recording on the recording

paper of this invention contains water (a solvent) and
a water-soluble dye (a colorant) as the indispensable
components. The water-soluble dye used is selected

20 widely from known direct dyes, acid dyes, and basic
dyes. Suitable contents of these colorants in the ink
are 0.5 - 30 &, preferably 1 - 20 %, by weight.
Solvents used for the ink, in ad&ition to water, include
water-miscible solvents such as glycols, e.g. glycerol,

25 ethylene glycol, propylene glycol, diethylene glycol, |
and thiodiglycol; glycol ethers, e.g. methyl carbitol,

ethyl carbitol, butyl carbitol, methyl Cellosolve, ethyl



The word "part" in Exanples is based on weight. 10 15 20 25 36 | Exanpl €
|l a As the transparent substrate, a polyethylene- terephthalate film
(produced by Toray) with a thick- ness of 100 [err] was enpl oyed, and a ‘.
goating solution A5 having the corrpo;é_l on shown bel ow was applied on the
filmto a filmthickness of 20 [err] er drying by the bar coater nethod,
foll owed by drying under the conditions of 60 [err] and 20 m nutes, to f

an under | ayer. Then, a coating solution B shown 10 bel ow was appl i ed

th t d | m t hi ck f f ol | by dryi
at Lol Gre B iR eceEbeFhy hea BYERY apoena il gt SARE: catfantpar ent

Zéigrd'ng'ané%“§i$§€?ﬁ$§8§§P#8hg§%ﬂ lK %%%POSI |on é%éﬁ?tlng sol ution

ol Ui on BUCHRIAL RTVERFEy ogg*zg‘me%ﬁﬂi%ﬁﬁeﬁfé‘%%% B3 proticed

by dimethyl-2-imidazolidinone, and formamide. Suitable

5 contents of water in the ink are in the range of 10 -
90 % by'-weight.
The method of the present invention is described
in more detail by referring to the following Examples.

The word "part" in Examples is based on weight. , -




Dal i Ghi Kogyo Seiyaku K. K.) 2 parts Water 98
parts The recordi ng medi um of the present inventio thus obtained was -

cal orl ess and transparent. For this 25 recording nedium by use of the
four_kinds of ink as shown below, ink j2§ recording was practiced by neans
of ‘a recording device having an on-demand type ink jet recordi ng head

whinch di scharged ink by a piezo vibrator (discharging orifice dianmeter 65
[err] driving voltage for piezo vibrator 70 V, frequency 3KHz) Yellow ink
(conpositiop).g e 1a . CI. Drect Yellow 86 . _ 2 parts

N- net hyl - 2- pyrro’? I%I%ne 10 parts Diethylene glycol 20

“parts Pol yet hyl ene gl ygol 0 er -
55 parts 10 : hgge%$§ ?ﬁﬁnfggﬁgé§|??%%§réég"&5R§H¥§¥§¥lene

2 parts N-net m@re?pmwét@mﬂﬂm (producéd B orkyal Rylan@ HnAcH-
20 parts Pol yet hyl'ene gl ycol #200 15 parts 1 Wat er

55 parts Cyan ne¥s (@ﬁ)npmn)hmoeaasceinpmyéaqt addua &dating solutior? Marts
N- net hyl - 2- pyrrol i done 10 parts Diethylene glycol 20
parts 5 having the composition shown below was applied on the

film to a film thickness of 20 Pm after drying by the

bar coater method, followed by drying under the

conditions of 60 °C and 20 minutes, to form an

gﬁs under layer. Then, a coating solution B shown
10 below was applied on the under layer to a dried film
~ thickness of 3 Pm, followed by drying g? 60 °C for
15 minutes to form an upper layer, thus giving a
transparent recording médium-of the present invention.
Composition of coating solution A:
15 . Polyvinyl pyrrolidone K-90
(produced by GAF) " 15 parts
Water , ' 85 parts
_ - Composition of coating solution B:
~ Carboxymethyl cellulose
20 (Cellogen BS, produced by
Daiichi Kogyo Seiyaku.K;k.)f_'* 2 parts
Water o g 98 parts

thus obtained was colorless and transparent. For

rr“"

S §

25 recording medium, by use of the four kinds of ink<




70 Pol yet hyl ene gl ycol #200 15 parts \ater T

55 parts Black ink (conposition) C |. Food Black 2 2 parts

N- net hyl - 2- pyrrol i done . _10 rts 25 Di et hyl ene gl ycol ~.
20 parts Pol yet hyl ene gl ycol #200 7 15 parts Water

B5 parts 38 1 The eval uation results of the recording nediumin,
this Exanple are shown in Table la. The respective evaluation itens in
Table | a were measured according to the follow ng nethods. 5 1)

| nk 11 Xiing Helcdle dary R Mrech Dy JERSHELAI1 hRE Py BB pYRLLl no ink was

attached to fingers when the recording imedium affer recording was left to
stand at rQ&ImrtaQraaer(aiitg&laaggiiﬁ@eoffﬁ@ééediaﬁaﬁarms Jclied wairdh fi ngers.
10 2) The ink dot density was neasured for blfack dots by nmeans of
Sakura M credenge @t eriddIvhhinpaootce0 By Keeguencgk BKBzgshi n Kogyo K K.)
by applying JIS K 7505 for printed letter mcrodots. 3) OHP aptitude was
nmeasured as a typi el examnkt e odmppsitabni)nst runent and j udged by
observation with eyes of the recorded inage which was projected on a screen

by OHP, 5wi t h the non- rdor dbkkrect Yellow 86 - - . 2 parts
. ‘ - N-methyl-2-pyrrolidone 10 parts
Diethylene glycol - 20 parts
-Polyethylene glycol #200 - - 15 parts
Wafer : _ o : 55 parts ;;
10' Magenta ink (compoéition) | .
C.I. Acid Red 35 | -2 parts ~
N—methyl—z-pyrrolidone 10 parts
Diethylene glycol: . - 20 parts
Polyethylene glycol #200 15 parts
15 Water - T 55 parts
| . Cyan ink (composition)
C.I. Direct Blue 86 _ '2'parts
Nrmethyl-z—pyrrolidone- ~ -+ 10 parts *“‘.
Diethylene glycol : . 20 parts ~
20 Polyethylene glycol #200 15 parts
Water - - 55 parts

Black ink (composition)

C.I. Food Black 2 . -2 parts
N-methyl-2-pyrrolidone .. : 10 parts
25 ' - Diethylene glycol . 20 parts
Polyethylene glycol #200 . " 15 parts

Water . .. ' K 55 parts



portion being light and the recorded inmage giving a clear projected i mge
of "high OD (optical density) 20 and high contrast being rated as wth
t he non- recorded portion slightly dark and the recorded i mage with
slightly lower OD, showing lines wth pidgh width of 0.5 nm . and thickness
of 0.25 mm which could not clearly be di¥Strim nated from each other being
rated/ 25 as [err]; with the non-recorded portion which is considerably dark
and the recorded i mage showing lines.” with pitch wwdth of 1 mm and

t hi ckness of 0.3 mm whj coul d not arl.y . be discrijunated from each
other or thé recordeﬁ%geev%?%ﬁl Bufasﬁg%gbgfditg’gr FRTACEE% rom t he

non-recor ded Pr%éni}ﬁ AF1 g %ﬁ%nlfgeﬁfé)»shwﬁa&n? TR S3.on Tfha{t.or was

determ ned 5 e above for by nmeasur’i ng the spectra

transm ttance fasgmans, Ofe MfigAt 88 HHEASNinABhB1er 8GOMIRD
Spect r ophot onet er (produé%d by Hi'tachi Seisgkushof by naintg$ﬁiﬂf% e

di stance fromddi@ SRRy &ed o ider ol D8R8 mkBBolisght - recei ving side at 10 9
cm Exanpl e 2a Except for using an art paper as the substrate, according to

the sane meghod as in Fxanmle fixingreinedwag gedermioled by present
I nvention was 15 prepared. This recording nediumwas white and opaque. For
t he recordi ng measiuning hches ainime Mint 1 necdnki wgs attached to

fingers when the recording medium after recording

was left to stand at room temperature and the

W recorded imége was toﬁched_with fingers.
10 2) The ink dot density was measured for black
dots by means of Sakura Microdensitometer PDM-S

(produced by Konishiroku Shashin Kogyo K.K.) by

applying JIS K 7505 for printed letter microdots.

3) OHP aptitude was measured as a tygic
15 example of optical instrument and judged by
observation with eyes of the recorded image whi
projected on a screen by OHP, ‘with the noh—recqr ' :;;;.\}f
. portion being light and the recorded image giving a
~ clear projected image of high OD (optical density)
20 and high contrast being rated as O; with thé non-
recorded portion slightly dark and the recorded image
with slightly lower OD, showing lines with pitch width
of 0.5 mm and thickness of 0.25 mm which could not
clearly.be.discriminated from each other being rated
25 as A ; with the non-recorded portion which is

considerably dark and the recorded image showing lines.

with pitch width of 1 mm and thickness of 0.3 mm which



_ﬁés_practiced éinilarly as in Exanple la, and the recording characteristi6§
were evaluated simlarly as in Exanple la. The results are shown in Table

| a. 20 Exanple 3a By use of a polyethyleneterephthalate filmwth a .
”Lhickness of 100 pm (produced by Teijjn, Ltd.), and a coating solution A
“having the conposition shown bel ow applied on the filmto a.film.

t hi ckness of 25 100 [err] afteéer drying by the bar coater nethod, fol | ovwed
by drying under the conditions of [err] and one hour, to form an under
| ayer. @ Then, .a coating solution B 40 1 shown bel ow was. applied on the

under 'ay8PuL8 ROl CaEAmithifsin A tedef Fom BRFBWEADSY &ying at
oot oy Hhent PRE-ERgb A AL Y e b piShrahibatadr | e

pol yet hy! gnehet guntaal ale. F14 00 1901 18, 4L bl Leggsusy ve recording

medi um of e présent invention. nposi tron“of coating solution A

Pol yvi nyl al cohol 4+(P (o amiaad ) e y
10 parts Water 4 Lhrtdd chansmission géggg?tsagoﬁggégﬁﬁ%%éﬁ coating

;gl?gign BroMiCE¥kl avaved fotnfii1d Q CRIEF med4dPing the spectral 5
transmittance by means of Model 323 Hitachi Auto-
recording Spectrophotometer (produced by Hitachi

Seisakusho) by maintaining the distance from the

C

sample to the window on the light-~receiving side at
10 9 cm.
Egample 2a
Ekcept for using an art paper as the substrate,
according to the same method as in Example la, a
recording medium of the present invention was
15 prepared. This-recbr&ing medium was white and opaque.
For the recording meidum, the same ink jet recording
was practiced similarly as in Example la, and the
recording éharacteriétics were evaluated Similarlj as
in Example la. The results are shown in Table la.
20 Example 3a
By use of a polyethyleneterephthalate film
- with a thickness of 100 pm (produced by Teijin, Ltd.),
and a coating solution A having the composition shown
below was applied on the film to a.film thickness of
25 100 pm aftér drying by the bar coater method, followed
by drying under the conditions of 80 °C and one hour,

to. form an under layer. Then, a coating solution B



5. . Et hanol 95 parts For the recording
medium ink jet recording was practiced simlarly as in Exanple la, and the
"recording characteristics were evaluated simlarly as in Exanple la to
obtain the results as shown in 20 Tabjg | a. Exanple 4a By use of an art
paper- as the substrate, a coating sol®tion A having the conposition shown
bel ow was applied on the substrate to a filmthickness of 25 [err] after
drying by the bar coater nethod, followed by drying under the conditions of
[err] and ?0 JRAWH C5e 169 &Qs%gg-lu@@erod B undEteMaye£0ad g solution B
1 shown bel ow was applied on the under layer to a dried filmthickness of 2
[err] foll owaikisd dfylmgthickaesk bdr 51Gmyi fitldowes flay Meyingpzt | ayer

t hus giving a opaque recordi ng mediumof the present invention. 5

Conposi tion dB0 ctatfoy 20| minvhea tvatform@nubipperrlayer + esFerEi®@Ham HW 7,
produced by Showa Kobunshi Co.) ) 20 parts

Fi ne powdery the¢ jwndesi laver#hagether with the ypRRRICHVYy W8F® Davi dson
Co.) 5 parts Water 75 ts

Conposi ti on RESLRA | HEE SEF O BHePORFRAHANSkaReRIE RS S, f 1 3B3to

give a 1ight-transmissive recording medium of the
present invention.
Composition of coating solution A:

Polyvinyl alcohol (PVA 420,

10 produced by Kuraray) 10 parts
A Water 90 parts
Composition of coating solution B: .
Acrylic acid ester (Dicalac

'S 1235) L 5 parts

15 o Ethanol B 95 parts
- For the recording medium, ink jet recording

was practiced similarly as in Example la, and_the
recording_characteristiés were evaluated similarly

&“; as in Example la to obtain the results as shown in

9o Table la.

Example 4a
By use of an art paper as the substrate, a
‘coating solution A having the compositiqn_shown below

was applied on the substrate to a film thickness of

55 25 pm after drying by the bar coater method._follov_t[éﬂ&;

by drying under the conditions of 50 °C and-20;miﬁqﬁ

, L
to form an under layer. Then, a coating solutionha



produced by Hoechst AG 10 parts 15 Wat er \
90 parts For the recording nedium the sanme ink jet recording as in Exanple
| a was practiced, and the recording characteristics were eval uated ’-
Simlarly as in Exanple la to obtaip the results as shown-in 20 Table |a.
Conparative exanples la, 2a and 4a ®Xcept for form ng no upper |ayer,
recordi ng nmedia for conparative purpose were prepared simlarly as in o/
Exanples | a, 2a and 4a, and the sanme ink jet 25 recording as in Exanple |a
vas pragtiogded GeibShatcappding Wdiche thtadiLSilier ofqeyahpataon of
recordi hg characteristics conducted simlarly as 1™n 1 Exanple la are
shown in TePiw tRickREPIr ofi YepafRif ol dGEMry Ohgf &€ NYeg @0 under
| ayer, a recording medium for gonparative purpose was prepared 5 simlarly
as in Exanfer 1¢ miutde senfoirfik anetuppeorkiver Asthus R¥Hwphe &a was
practiced for this recording nedium The results of evaluation of the
recor di ng opmguetrecetdisgcnediamed fsitind priesearst | intenbpdér.l a are shown in
Table la. 10 Table | a Exanpl e

5 Composition of coating solution A:

Water-soluble acrylic resin (Cogam

HW-7, produced by Showa Kobunshi

Co.) S ' ' S 20 parts -
Fine powdery silica (Siloid #244, i
10- _ produced by Fuji Davidson Co.) 5 parts
Water 75 parts ~
Composition.of coating solution B:
Polyvinyl acetate (Movinyl 303,
éroduced by Hoechst AG) 10 parts
15 Water ' .90 parts
- For the recording medium, the same ink jet
recording a§ in Example la was practiced, and the
recording characteristics were evaluated similérly ;:

as in Example la to obtain the results as shown in
20 Table la.
Comparative examples la, 2a and 4a
Except for forming no upper layer, recording
media for comparative purpose were prepared similarly
as in Examples la, 2a and 4a, and the same ink jét
25 recording as in Example la-was'practiCedlfor these

recording media. The results of evaluation of

recording characteristics conducted similarly as in



[nk Fixing time la 2a 3a 4a 15 20 [err] 65 % RH

I5mn 1.5 mn. 45 sec. 1.5 mn. 20 [err] 85 % RH -1 mn. 1 mn.
30 sec. 45 sec. Linear transm ssion factor ' | 76 % -

78 %.Dot density 0.9 1.2 1.0 1.0 20 OHP
aptitude 25 Conparative exanple | a QL 3a 4a I nk fixing
tige 20 [err] 65 % RH 3 mn. 3 mn. >30 mn. 10 mn. 5 20 [err] 85
% RH NR* NR 30 min. . NR Llnear transm ssion factor

78% 5 %o Pat den 1.2 1.1 1.0 CHP
aptitude ! Examp? E? at® §h%¥n in Taﬁle ﬁa. - 10 *) NR neans that the

recorded i mag GKY Aoie kecordi ng was possible. Exanple Ib As the
t ranspar ent sﬁ M??g?%i g e§? 8thy | ene- 15 terephthalate film (produced by

Toray) with a th|ckneg§cghtngr[nghﬂﬁ§sdanuga@ﬁ 1&@&pera goating solution A
havi ng the conposition shown bel ow was applied on the filmto a film
thickness of 28cepaahbemedivimn@or comparative purpose was prepared
5 similarly as in Example ;a and the same ink jet
recording as in Example la was practiced for this

recording medium. The results of evaluation of the

recording characteristics conducted similarly/as in

\ Example la are shown in Table la.
.10
>~ Table la
| Example
Ink fixing time la 2a 3; 4a
15 20 °C, 65 % RH 1.5 min. 1.5 min. 45 sec. 1.5 min.
| 20 °C, 85 % RH 1 min; i min. 30 sec. 45 sec.
Linear transmission _
‘ - factor- o 76 % - 78 % -
~ Dot _density .0.9 1.2 1.0 1.0

o0 OHP aptitude O O -

25



by~ the bar coater nethod, followed by drying under the 20 conditions of 60'7
[Fferr] and 20 minutes, to forman under |ayer. Then, a coating solution B
shown bel ow was applied on the under layer to a dried filmthickness of 3 -.
[err] fol l oned" by drying at [err] for 5 mnutes to forma m croporous upper
I"ayer, thus giving a 25 transparen fcordi ng nedi um of the present .
I nventi on. Conposi tion of coatingksolution A. Styrene-nmaleic acid o’
nonoest er copol ymer (Discoat-N 14, produced by Daiichi Kogyo Seiyaku)

15 parts 5 Wat er 85 parts
Composi ti on of coating solution B: F@ﬂmﬁﬁh&tlﬁelguaqphane (Tricoat G
produced by Tai ho Kogyo Co.) 20 parts Acetone

80 parts 10 The recordi ng nmadi um @a t he pr®sent inveahki on thus
obt ai ned was col orl ess and transparent. Exanpl e 2b Eicept for using an art
paper as tEpks@ipxingt &imeccording to the same nethod as in Exanple Ib, a 15
recordi ng nedium of the present invention was prepared. This recording
nmedi um was APt éCan&3ofadiie, ard min. sidemini PB8 misropdledimere the sane

as in Exa | | b, Ex | e 3b B use of a polyethyl eneterephthalate film
Wwith P SO °C, a%np Y g y X min. P NR _

Linear transm1551on

factor . 78 % -  . 80 & -
Dot density 0.9 1.2 1.1 1.0
OHP aptitude (:) | - '(:) - e
10 | . | -
*) NR means that the recorded image was sticky and
no recording was ﬁoéSible.
Example 1b
As the frahSparent sﬁbstrate, a polyethylene-
15 terephthalate f£ilm (produced by Toray) with a
thickness of 100 Fm.wa; employed, and a coating solution
A having the composifion shown below-wés apélied on
the film to a film thickness of 20 pm after dryingi §J

by the bar-coater method, foliohed by dryiﬁg under the

20 conditions of 60 °C-and 20 minutes, to form an under
layer. Then, a_coating solution B shown below waé
appliéd on the under layer to a dried filﬁ thickness
of 3 Fm, followed by drying at 60 °C for 5 mlnutes to
form a mlcroporous upper layer, thus glVlng a

25 transparent recording medium of the present invention.



20 a thickness of 100 pm (produced by TeijinLtd.), a coating Solution A
havi ng the conposition shown bel ow was applied on the filmto a film

t hi ckness of 100 [err] after drying by the bar coater method, followed by
dryi-Rg under the conditions of [err] and one hour, to 25 form an under

| ayer. Then, a coating solution B shownéhel ow was applied on the under

| ayer to a dried filmthickness of 1 [err] followed by drying at [err] for
1 10 mnutes to forman upper layer. Further, the under |ayer together with

t he upper lLayer MBFEEéEﬁB@QlQié fggnhggglgglggh@*&gﬂpg@fephthalate filmto

give a Ilght transm ssive recor ing mediumof the present 5 invention.
Conposi tion of coating $eyséh&mélePel ¥haY modlbedt@r (PVA 220, produced by

Kuraray Co.) 10 parts Water

90 parts 10 Congepd 1ymer of DEsabaigNsQlyt iprodiicdit er - di spersi bl e
uret hane resin (Superflex 200, produced by Daiichi Kogyo Seiyaku Co.)

20 parts Water - by Daiichi Kogyo Seiyak®) parts 15 BMargdmetslb By use

of an art paper as the substrate, a coating solution A having the
conposi ti o8 shown bel oWWatesr appl i ed on the substrate to a f83 rpaxtskness of

éomposition of coating solution B:
Polyether polyurethane (Tricoat G,
producéd by Taiho Kogyo Co.) 20 parts
Xx Acetone | 80 parts
10 The recording medium of the present invention
thus obtained was colorless and transparent.
Example 2b
Except for using an art paper'as'the substrate,
according to the same method as in Example 1lb, a
15 recording medium of the present inveﬁtion was prepared.
This recording medium was white and opaque, and the
sizes of the micropores were the same as in Example 1b.
Example 3b _
" By use of a polyethyleneterephthalate film with
990 & thickness of 100 Fm (produced by Teijin, Ltd.), a
coating golution A having the composition shown below
was applied on the film to a film thickness of 100 Fm
after drying by the bar coater method, followed by’
drying under the conditions of 80'°¢ and one houf, to
25-fofm an under layer. Then, a coating'sbiution B shown
below was applied on the under layer to a dried film

thickness of 1 pr. followed by drying at 80 °C for



25 [err] after drying by the bar coater nethod, followed 20 by drying unde?i
the conditions of [err] and 20 mnutes, to forman under |layer. Then, a

m xture of coating solutions B-1 and B-2 shown below at a ratio of 2 : 1 -
(weight ratio) was applied on the u r layer to a dried filmthickness of:
0.5 [err] followed by drying at 25 ¥etr] for 5 mnutes to forman upper '
| ayer, thus giving a recording nedium of the present invention. o/
Conposition of coating solution A: Water-soluble acrylic resin (Cogam HW 7,
Produced hy |HQMAOMMSFbrfOan upper layer. Further, the unddk parts 5
Fine powdery silica (siloid #244, produced by Fuji Davidson Co.) 5
parts Wt @layer together with the upper l3yepatketeCpeajedeid icBE of coating
solution B-1: Polyester (Desnophen 800, Bayer) 5 parts 10

Pol yest er fbes ralyeh o Ve hy Beyetérephphalat&olfidmt twi xtivee a et hyl acet at e/
met hyl cel |l osol ve/tol uene=1/1/1) 90 parts Conposition of coating solution
B-2: Pol yildgbtartatansndaine crecopdbugcwedism of the paesdnipon

Pol yur et hane Kogyo Co.) 38 parts Tol uene 62
parts For venté@®-di ng nedi a obtained in the above Exanples |b - 4b, by

usi'ng the sane four kinds of ink . .
Composition of coating solution A:

Polyvinyl alcohol (PVA 220, produced

by Kuraray Co.) : : . 10 parts
Water o . 90 parts ;;
10 Composition of coating solution Bs -
| Water-dispersible urethane resin ~
) (Superflex 200, produced by Daiichi
Kogyo Seiyaku Co.) . 20 parts
Water o : 80 parts
15 Example 4b .
By use of an art paper as the sﬁbstrate, a
.coating_solution A having the composition shown Below
was applied on the substrate to a f£film thickness of ::

25 Pm after drying by the bar coater method, followed
20 by dryipg under the conditions of 50 °C and 20 minutes,
to form an under layef. Then,-a mixture of coating
solutions B-1 and B-2 shown beiow-at a ratio of 2 : 1
{(weight ratio) was applied on the under layer to a
dried film thickness of 0.5 Pm, followed by drying at
95 70 °C f§r 5 minutes to form an upper layer, thus giving

a recording medium of the present invention.



as in Exanple la, ink jet recording was perfornmed 20 simlarly as in
Exanple la. The recording character- istics were evaluated in the sane
nanner as in Exanple la. The evaluation results of the recordi ng nedia of
Exaqptes | b - 4b are shown in Table | b. Conparative exanples Ib - 2b 25
Except for enploying the coating solutyrs havi ng the conpositions shown
below as the coating solution B, Exanple | b was repeated to prepare
recordi ng 1 nedia for conparative purpose, for which the sane ink jet
recording was practiged _as.in Exanpl l.b - gl val uation results of
recordi ng &haracterié??ggstFPBr dc?%tﬁ%§'§§ﬁﬁnﬁgﬁh§? as in Examples |Ib -

4b 5 are shown in Tablﬁa# 'QQEPEEP é%}ﬁ%cc%gﬂg (ﬁ%gd‘i‘ on -in Conparative

exanpl e 1b: Al kyd resin rep -50T, pro by Harine Kase
Co.) 10 parts @#R-7, pProduced’¥y®howa Kobunshi '
90 parts Conposition of coating solutidon in Conparative exanple 2b:

Pol yam noacid resin (Agcb¢gpat TG 10, produced by A i nondot @(Coharts

10 parts 15 Et hyl acetate 45 parts
Toluene g _ Fine powdery sildTapdrstidloliabl#244,
-produced by Fuji Davidson Co.) 5 parts
Water ' 75 parts

Composition of coating solution B-1:
\ S Polyester (Desmophen 800, Bayer) 5 parts
10 Polyester (Desmophen 1100, Bayer) 5 parts
Solvent mixture (ethyi'acetate/'
methyl cellosolve/toluene=1/1/1) 90 parts
Composition of coating solution B-2:
Polyisocyanate (Corohate L, produced
15 "~ by Nippon Polyurethane Kogyo Co.) 38 parts
Toluene I_ ' 62 parts
For the recording media obtained in the above
Examples lb - 4b, by using the same four kinds of ink
as in Example la, ink jet recording wa$ performed
20 similarly as in Example la. The recording character-
istics were evaluated in the same manner as'iﬁ

Example la. The evaluation results of the recording

media of Examples 1lb - 4b are shown in Table 1b. |

Comparative examples 1lb - 2b : .

N .fﬂ_‘
N ; : { VT R
Except for employing the coating s igt;gnsuntq ?

J

25

having the compositions shown below as the

£ YL b e
Toating: )
R L
iy ey 4

. S
solution B, Example 1lb was repeated to prep ge”reCOEdln%?/
o 5

o




I'b 2b " 3b  ° 4b 20 Ink fixing time 20 [err] 65 % RH 1mn'
1 mn 1 mn 1 mn. 15 sec. 30 sec. 20 [err] 85 % RH 45 sec. 45 sec.

1 mn. 1 mn. 45 sec. Linear transm ssion factor 72% - .
80% - 25 Dot density 7 0.9 1.0 1.0 1.0 OHP
aptitude O - & Conpar ative exanple |b 2b I nk
fixing time 20 [err] 65 % RH 30 m n. 13 mn. 20 [err] 85 % RH o’
30 mn. 12 mn. Linear transm ssion factor 76 % 80 %
Dot dengit

Do &P [ i O
10 Exanpl e)ﬁfglgs e trﬂg’nasp?afr ghet pu st%;t eég{- &Hgyet ﬁi}ﬁeﬁgfmt é?}e{pht hal at e
film (prOd‘I:IQerQEoPBB.%Q s pradiicdaces o BREnmpebe] ates quwpl oved, and a

coating solution A 15 having the conposition shown bel ow was applied on the
filmto a PhemebAlvatash YesliLrdf Pé¢CFAIRYI BHaRMctBRistics

performed in the same manner as in Examples 1lb - 4b
5 are shown in Table lb.
éomposition of coating solution in Comparative
example 1b:
Alkyd resin (Hariphthal CO0G-40-50T,
produced by Harime;Kasei Co.) lO‘parts ‘;;
10 : Xylene - . 90 parts
Composition of éoating_solution in Comparativé
example 2b:

Polyaminoacid resin (Ajicoat TC-~10,

produced by Ajinomoto Co.) ' 10 parts
15' Ethyl acetate . - 45 parts
- Toluene : 45 parts

" Table 1b ' R

- o’

1b - 2b 3b ~ 4b -

20 Ink fixing time

20 °C, 65 % RH 1 min. 1 min. 1 min. 1 min.
' . 15 sec. 30 sec.
20 °C, 85 $ RH . 45 sec. 45 sec. ‘1 min. 1 min.

45 sec.
Linear transmission S '
factor 72 % - .. 80 8 =
95 Dot density. . 0.9 1.0 1.0 1.0

OHP aptitude : O . S O o a



bdr coater method, followed by drying under the conditions of [err] and 20
m nutes, to forman under |ayer. Then, a coating solution B shown bel ow was
20 applied on the under layer to a dried fil.mthickness of 1 [err] followed
by drying at [err] for 15 minutes to forman upper layer, thus giving a
transparent recordi ng nmedi um of the ﬁ?eéﬁ%t I nvention. Conposition of

coati ng solution A: 25 Wat er-sol ubl e acrylic resin (Cogam HW 7,
produced by Showa Kobunshi Co.) ' - 20 parts
Pol yvi nyl al cohol (PVA-420, produced dymddi4 8Ye Prdmple

5 parts Water 75 parts conposition of
coating solution B: 5 HydropBi | i c uretlgane resin (Tricoat 'G
produced by Tai ho Kogyo Co.) 10 parts '
Acet one Ink fixing time 90 parts The recordi ng nedi um of the

present invention 10 thus obtained was colorless and transparent. Exanple
2c Except for @ nfansart Réper as30hmisubst 13t minaccording to the sane

met hod as in Exanple 1c, a recording nediumof the present invention was 15
prepared. 5 20 °C, 85 % RH 30 min. 12 min. -

Linear transmission

factoxr 76 % 80 %
Dot density | 0.9 1.0
'&J_ ~ OHP aptitude '-(:) ' (:)
10 '
A Example lc
As the transparent substrate, a polyethylene-
terephthalate £ilm (produced by Toray) with a thickness
of 100 Pm was employed, and a coating solution A
15 having the composition shown below was applied on the
film to a film thickness of 10 Pm after drying by the
bar coater method, followed by drying under the
conditions of 60 °C and 20 minutes, to form an under
‘&'(::

iayer.. Then, a coating solution B shown below was

20 applied on. the under layer to a dried film.thickness.

of 1 Pm, followed by drying at 60 °C for 15 minutes"te.
. form an upper layer, thus giving a transparent ' )
recording medium of the present invention.

Composition of coating solution A:

25 Water-soluble acrylic resin (ébgamf,

HW-7, produced by Showa Kobunshi ~

Co.) : ' - 20 pérts'



“Exanpl e 3¢ By use of a polyethyleneterephthalate filmwth a thickness of .
‘100 pm (produced by Teijin Ltd.), a coating solution A having the

conposi tion shown 20 bel ow was applied on the filmto a filmthickness of --
100 [err] after drying by the bar ceaer nmethod, followed by drying under
‘the conditions of [err] and one houP*t o form an under | ayer Then, a o
coating solution B shown bel ow was applied on the under |ayer to a dried
filmthickness of 3 [err] followed by drying at [err] for 20 mnutes to
form am upper | ayer Pollsoritrhek ,aldehohdéPVAay@p0 .t pgetiheedwi t h t he upper

| ayer were peel ed 1 off fromthe polyethyl eneterephthalate filmto give
a light-transm ssi véy dsurattay) ¢@di um of the present invénbi@adits Conposition
of coating solution A: 5 " Pol yvi nyl al cohol (PVA 220, produced by
Kur aray Co.) Water 5 parts Pol yvinyl pyrrdPi 8%F&ESPVP D 90
produced by GAF) . 5 parts_Water

90 parts 10 c°m5ﬂﬁiiﬁqqcﬁFo?°%5%§9n§°%BF&PPoﬁ‘Bi Car boxyret hyl

2 part<® Water parts

cel l ul ose (Cel ogen %%dﬂgsﬁ¥5¥¥1&?ééﬁéﬁ&hLngﬁyo Sei yaku Co.)
~ (Tricoat G, produced by Taiho Kogyo
Co.) : 10 parts

Acetone | _ 90 parts

-

The recording medium of the present invention
10 thus obtained was colorless and transparent.
Example 2c¢
Except for using an art paper as the
substrate, according to the same method as in Example
lc, a reco:ding.medium of the present invention was
15 DPrepared.
Example 3c _ _
_ By use of a polyethyleneterephthalate film
with a thickness of 100 pm (produced by Teijinm Ltd.), Lo
a coating solution_A having the composition shown
20 below was applied_on_the £ilm to a film thickness of
IOO_Pm after drying by the bar coater method, followed
by drying under the conditions of 80 °C and one: hour,
to form an under layer. Then, a coating solution B
shown below was applied on the under layer to a dried
25 £ilm thickness of 3 Fm,_followed by drying at 80 °C
for 20 minutes to form an upper layer. Further, the

unde: layer together with the upper layer were peeled



iE-Efaane 4c By use of the sane material as used in Exanple |c as the
substrate, a coating solution A having the conposition shown bel ow was
applied on the subsrate. to a filmthickness of 8 pmafter drying by the
‘bar _20 coater nethod, followed by dryingpunder the conditions of [err] and
20 minutes, to forman under |ayer. hen a coating solution B shown
below was applied on the under layer to a dried filmthickness of 2 [err]
followed by drying at [err] for 10 mnutes to forman upper 25 | ayer, thus
gi ving a racosflf nfremdthen pblykehpllenetlereptidlate £ilnmblto Gpiposati on of
coating solution A: Hydroxyethyl cellul ose (HEC AH 15, produced by Fuji
Cheni cal Co.)light-trpnshis¥éver recording medium of the presen®5 parts 5
Compesi tion of coating solution B: Acrylic resin (Dicalac S-1235, produced
by Dai do Kaseinwemysom.) 5 parts Water . 95
parts Conparative exanples 1c - 2c 10 . Except for form ng no upper

| ayer, recording medi GOPBPSdtiRAr 2Ei FOFINTo SO M @ hr®ehared in the sane

manner as in Exanples 1c and 3c rative e |l e 3c
5 P Po%yvinyl ggg%%d% (PVA)ng{ produced
by Kuraray Co.) _ 5 parts

Polyvinyl pyrrolidone (PVP D-90

produced by GAF) 5 parts
, Water : 90 parts
U
10 ‘Composition of coating solution B:
A -. Cérboxymethyl cellulose (Celogen BS,
produced by Daiichi Kogyo Seiyaku -
Co.) 2 parts
 Water ' ' .. : 98 parts
15 Example 4c¢ |
By use of the same material as used in Example
1c as_the substréte, a coating solution A havingﬁﬁggi
composition shown below was applied on the-subéé;;tgqu 3
s to a film thickness of 8 jpm after drying by th%fbaﬁf” 2

Vo, R
99 coater method, followed by drying under the cornditions
. ) “"-'\b‘: -

of 50 °C and 20 minutes, to form én under layer.
é coating solution B shown below was applied on the
under layer to a.dried film thickness of 2 Pm, followed
by drying at 70 °C for 10 minutes to form an upper

25 layer, thus giving a'recording medium of the present

invention.



‘Exanpl e 1c was repeated except that the 15 thickness of the under |ayer was
changed to 1 pmand the upper layer to 10 [err] to prepare a recording )
medi um for conparative purpose. Conparative exanple 4c Exanple 4c was .
repeated that the thickness of 20 the under |ayer was changed to 2 pm and

t he upper layer to 15 pmto prepare ﬂ’recording medi um for conparative

pur pose. For the recording nmedia of the above Exanpl es and Conparative -\-?

exanpl es, by using .the sanme four 25 kinds of ink as in Exanple la, the ink

j et recgrding was Egﬁgégﬁggoﬁigkl%gé%éﬁgégbfgﬁﬂﬁ%ehla. The recording

charactéristics were evaluated in the nner as in Exanple |a.
The eval uation resul 33305x{Ben3M0Ve 1(ABY £5( e -a#C18Nd Conparative
exanples 1c - 4c are Shown’in Table 1c. 5 _ ’ _ Table |c
Example Ic 2C producd@ by Fujic dH¥émifdad nGo!) e 205[garts65 % RH
15 sec. 15 sec. 45 sec. 15 sec. 10 20 [err] 85 % RH 15 sec. 15
sec. 45 sec. 30 sewatéinear transm ssive factor 95 parts 78 %
- 80 % - ' _

5 Composition of coating solution B:

Acrylic resin (Dicalac S-1235;

produced by Daido Kasei Kogyo C.) 5 parts

Water S 95 parts

Comparative examples 1lc - 2c : "QJ
10 Except for forming no upper layer, recording :

media for comparative purpose were prepared in the ~

same manner as in Examples lc and 3c.

Comparative examble 3c

Example lc was repeated except that the

15 thickness of the under layer was changed to 1 pm and

the upper layer to,iO-Fm to prepare a recording medium

for comparative purpose.

Comparative example 4c ;;

Example 4c was repeated'ﬁﬂat the thickness of
op the under layer was changed to 2 pm and the upper layer
to 15 Pm to prepare a recording medium fdr'comparatiVe
purpose. |
For the recording media of the abbvefﬁkaméles"
and Comparative examples, by using . the same four
25 kinds of ink as in.Example ia, éhe_ink jet recordihg
was practiced similarly as in Example la. The

recording characteristics were evaluated in the same



ﬁpf-aensity 0.9 1.2 1.0 1.0 OHP aptitude

0o O Conparati ve exanple 1c 2C 3c " 4c Ink
fixing time 20 [err] 65. % RH 1 mn. 1 mn. 3 mn. >30 mn 20

20 .ferr] 85 % RH- NR* %; i n. 30 min. Linear transm ssive
fact or 80 % 78 %~ Q%20 78% Dot densi ty

1.Q 1.0 0.8 1.0 OHP aptitude O O

O 25 *) NR neans that no recording was possi bl e. 1 Exanple 1d As the
transparent siisidatfs £n P8k e- terephthalate film(produced by
Toray Co.) with a thlckness 100 ?err] was enpl oyed, and a coating 5

sol ution A having th@nﬁ?ﬂ¥ﬂ§lﬁé9ﬂo§hPéBuQQEOwTWQ%eaBMddaiEﬂhﬂdﬁbéI|n1t0 a
filmthickness of 10 pmafter drying by the bar coater nethod, followed by

dryi ng under e adid Csmpdrative endmplesi lat esdct @xrfeorsheam uirder

| ayer. Then, a coating solution B 10 shown bel ow was applied on the under

| ayer to a driadde ilonthi-ckness of 1 [err] followed by drying.at- 60 [err]
for 15 mnutes to form an upper | ayer, thus glVlng a transparent recordi ng

medi um of & he present Table lc
- Example
lc = 2cC 3c 4c

Ink fixing time

\ 20 °C, 65 % RH 15 sec. 15 sec. 45 sec. ‘15 sec.
10 20 °C, 85 % RH . 15 sec. 15 sec. 45 sec. 30 sec.
- Linear transmissive
factor : 78 % T - 80 % -
Dot density - 0.9 1.2 1.0
OHP aptitude ) (:) - <:>
15
Comégrativé example
le . .2C . 3c
: Ink fixing time
e 20 °C, 65 % RH -1 min. 1 min. 3 min. 230 min.
20 20 °C, 85 & RH NR* .~ NR 15 min. 30 min.
Linear transmissive’
factor .80 % 78 % 72 ¢ 78 %
Dot density = 1.0 - 1.0 - 0.8 1.0
OHP aptitude O O - O | O
25 ' '

*) NR means that no recording was possible. -



ihvention. 15 Conposition of coating solution A: Water-sol uble
acrylic resin (Cogam WH 7, produced by Shows Kobunshi Co.)

20 parts Pol yvinyl al cohol (PVA—420 produced 20 by Kuraray Co.) .
5 parts Water : 75 aprts Conposition of coating
solution B: Hydrophilic urethane reéﬂ%‘(Trlcoat G produced by Tai ho Kogyo .
Co.) 10 parts 25 Acet one 90 par t\es
The recordi ng medi um of the present invention thus obtained was col orl ess
and tran SP&f é@ﬁ, gl Exanpl'e 2d Except for using an art paper as the
substrate ac rdlng to the same method as in Exanple 1d, a recording

medi um of the presgﬁ;fhgvg?grgga% tpr rtq:q,te'S (I? 100§e§ﬁl¥prodse of a

pol yet hyl enet er epht ate mw t ckness uced by

Teijin, Ltghdep ﬁtﬁ&ﬁét@gfmnukFgaaﬁcwluw 'Ml%;f%‘@@ﬁ'&i@l@ ghown bel ow was
applled on the filmto a fil hi ckness of 100 [err] 10 after drying by the

bar coatertﬁ@&l&wkssf@flweeriaywasyeﬂ@wa;@e:, tdid cprebatomg of [err] and one
hour, to form an under |ay Then, a coating solution B shown
5 solution A having the composition shown below was
applied 6n the film to a £ilm thickness of 10 Fm
after drying by the bar coater method, followed by
drying under the conditions of 60 °C and 20 minutes,

to form an under layer. Then, a coating solution B \J

10 shown below was applied on the under layer to a .
dried film thickness of 1 p followeé'by.drying at ~
60 °C for 15 minutes to form an upper layer, thus
giving a transparent recording medium of the present
invention.
15 Composition of coating so;ution A:
Water-soluble“aérylic resin (Cogam
WH-7, produced by Shows Kobunshi
Co.) : - 20 parts -~
_ _ "
Polyvinyl alcohol (PVA-420, produced
20 ' by Kuraray Co.) ' 5 parts
o . Water ‘75 aprts

Composition of coating solution B:
Hydrophilic urethane resin (Tricoat
G,'produced by Taiho Kogyo Co.) 10 parts
25 Acetone " 90 parts
The recording medium of the present invention

thus obtained was colorless and transparent.



beél ow was applied on the under layer to a dried filmthickness of 3 [err],
fol l owed by drying at 80 [err] for 15 20 mnutes to forman upper |ayer.
Further, the under |ayer together with the upper |ayer-were peeled off from
t he pol yet hyl enet er epht hal ate filn1tq_gE§§_a | i ght-transm ssive recording
medi um of the pr invention. 20 nposition of coating solution A

Polyvi nyl al cohol (PVA 220, produced by Kuraray Co.) 5
parts Pol yvinyl pyrrolidone (PVP K-90 produced by GAF) 5
parts 25 1 Example\\2der : 90 parts

Conposi tion of coating solution B: Carboxynethyl cellulose (Cel ogen BS,

produced by Daiichi Kéxecepleifiakuusdng an art paper as the subdtRatks 5
Wat er 98 parts Exanple 4d By use of the sane
materi al as ugcgordibgarel dhied same methddtast én Bxampléengdsokuti on A
havi ng the conposition shown bel ow was applied on the substrate 10 to a
fil mthi cknes¥esprdips aeddumjiof thepnerenfarinvantionevhsdprephireded by
dryi ng under the conditions of [err] and 20 mi nutes, to form an under

| ayer. Them, EX@BR&BndSsol ution B shown bel ow was applied on the '

By use of a.polyethYleneterephthalate film
with a thickness of 100 pm (produced by Teijiq,Ltd.),
a coating solution A having the composition shown below

was applied on the film to a film thickness of 100 Pm

c

10 after drying by the bar coater method, followed by
.\/’ drying under the conditions of 80 °C and one hour, to
form an under layer. Then, a coating solution B shown
below was applied on the under-layér to a d:ied film
thickness of 3 pm, followéd by drying at 80 °C for
.15 20 miﬁﬁtes to form an upper layer. Further, the '
under_layer_togetheruwith the upper 1ayer-were.pee1ed

off from the polyethyleneterephthalate film to give a

o
~- st
T BRCT

20

by Kuraray Co.) - ' 5 pa
. Polyvinyl pyrrolidone (PVP K-90
produced by GAF) : . T 5 parts

25 . Water 90 parts



'hnder | ayer to a dried filmthickness of 2 [err] followed 15 by drying at *
[err] for 10 mnutes to forman upper layer, thus giving a recordi ng nedi um’
of the present invention. Conposition of coating solution A Hydroxyethyl ..

cel |l ul ose (HEC AH 15, 20 _ éﬁquuced by Fuji Chem cal Co.) 5
parts Water 95 parts Conposition of coatin%~J
solution B: Acrylic resin (Dicalac S-1235, produced by Dai do Kasei Kogyo “w’
Co.) 5 parts 25 Wat er

95 part st Conpar at i \GomgesPt £6n 16f - c3dtEngepb 1i@ridnome ng no -upper | ayer,
recordi ng 1 nedia for conparative purpose were prepared in the sane

manner as in Exanpl eCdrbaxymé&thyCoapalalose ¢lalmgem 3d - 4d Exanples 1d
and 4d were repeated except that 5 the thickness of the upper |ayer was
changed to 20 [err] B8, Brfducédrbypbatiiebliy Kagyoprepare recordi ng nedi a
for conparative purpose. The evaluation results of the above Exanples 1d -
4d- and Conparative ex3@dyalui€e-)4ad are shown in 10 Tabl& PREtsTabl e 1d
Exanples Water 98 parts
Example 4a
By use of the same material as used in Example
l1d as the substrate, a coating solution A having.the
composition shown below was applied on the substrate ;;
10 to a film thickness of 8 pm after drying by the bar
coater method, followed by drying under the conditions
of 50 °C and 20 minutes, to form an under la;er. Then,
a coating solution B shown below was applied on thé
under layer to a dried film thickness of 2 Fm, followed
15 Dby drying at 70 °C for 10 minutes to form an uppe;
layer, thus giving a recording medium of the present
invention.
Cogposition-of coating solution A:’ o .
Hydroxyethyl'cellulose (HEC AH-15,
20 ‘produced by Fuji Chemical Co.) - 5 parts
Water 95 parts
Composition of coating solution B: |
Acrylic resin (Dicalac S-1235, produced
by Daido Kasei Kogyo Co.) 5 parts
25 Water 95 parts

Comparative examples 1d - 24

Except for forming no upper layer, recording



id: 2d 3d © 4d Ink fixing time 15 20 [err] 65 % RH

¥5 sec. 15 sec. 45 sec. 15 sec. 20 [err] 85 % RH 15 sec. 15 sec.
45 sec. 30 sec. Linear transm ssion factor - 78% -
80%... 81 % Dot density 05% 1.2 1.0 1.0 20
OHP apti tude O -7 O 25 -57- Conparative exanpl e
la_ 2d 3d 4d Ink fixing time 20 C, 65 % RH 1 mn 1
mn. - 3 mn >30 mn 5 20 [err] 85 % RH . NR* NR* 15 mn.

30 mn. Li @e?tﬁe&fén?gfsébﬂgai@fiQE urpose were préPa¥ed iff the 70%
78% Dot densi ty *0 RYGE. 0.8 10 OHP aptitude

O O  same hanner as $hlBxamphBsM@ananihadig.no recordi ng was
possi bl e. Reference exanple le As tﬁe | i ght-transm ssive substrate, a poly-

et hyl enet er epddéripdraeive | exéppddscsd bysdoray) with a 15 thickness of 100
[err] was enployed, and a coating solution A having the conposition shown
bel ow was Examples 1d and 44 were repeated except that
5 the thickness of the upper layer was changed to 20 pm
and 15 Pﬁ, respectively, to prepare recording media for
comparative purpose.

The evaluation results of the above Examples

1d - 44 and Comparative examples 1d - 4d are shown in

\
10 Table 1d.
~ | - Table 1d
Example
1d 2d 3d 44
Ink fixing time
15 20 ‘d, 65 ¥ RH - 18 seé. 15 sec. 45 sec. - 15 sec.
20 °C, 85 % -RH 15 sec. 15 sec. 45 sec. 30 sec.
Linear transmission |
. factor- 78 8 - 80 % 8l %
~ Dot density - - - 0.9 1.2 1.0

o9 OHP aptitude - : (:)- -

25



applied on the filmto a filmthickness of 10 [err] after drying by the bar’
coater nethod, followed by drying under -the conditions of [err] and 20 ’
m nutes, to form 20 an under |ayer. Then, a coating solution B shown bel ow ..
was applied on the under |ayer to @;gyled filmthickness of 3 [err]

followed by drying at [err] for I5 Autes to form an upper |ayer, thus
giving a light- transm ssive recordlng medi um for referential purpose. 2
Conposi tion of coating solution A: Polyvinyl pyrrolidone K-90 (produced by

GAF) 1 : - 15 paricemparitl®fe example
85 parts Conposition of coating solut|oﬁ“Bthﬁrﬁﬁ‘Vﬁﬁrﬁﬁ%‘telIulose

(Cel l ogen BS, produced by Daiichi 1dogyo 524 34 Sei yak4yg Co.)

2 parts Water 98 parts The recording nedi um of the
present i rmgotfixihdusimst ai ned was col orl ess. and transparent. Reference
exanpl e 2e 10 Except for using an art paper as the substrate,
according to20 h%Csaﬁr‘é $eRHod asli miRef ellemdm exarplmin e, 230 rekmy di ng nedi um
for referenti al rpose was prepared. This recordlng medi um was white and
opaque. SRef e4@nte. egén‘bl BH3e 15NR* NR%, use ¥§ min. 30 min.

polyethyleneterephthalate film
Linear transm::.ss ion :

factor - 80 % 78 % 70 % 78 %

Dot density - 1.0 1.0 0.8 - 1.0

OHP aptitude O _ O - O _ O U

10
*) NR means that no recording was possible.
Reference example le
As the light-transmissive substrate, a poly-
ethyleneterephthalate film (produced by Toray) with a
15 thickness of 100 Pm was employed, and a coating - '
solution A having the éomposition shown below was
applied on the film to a film-thickness of lo_Pm;after
drying by the bar coater method, followed by drying ' .
under the conditions of 60 °C and 20 minutes, to form
.20 an under layer. Then, a coating;solution B shown .
below w&s applied on the under layer to a dried film
. thickness of 3 pm. followed by drying at 60 °C for
15 minutes to form an upper layer, thus giving a light-
transmissive recording medium for referential purpose.
25 Composition of coating solution A:
Polyvinyl pyrrolidone K-90 (produced -
by GAF) _ 15 parts



wicth a thi ckness of 100 pm (produced by Teijin), a coating solution A
havi ng the conposition shown bel ow was applied on the filmto a film

thi ckness of 100 [err] after drying by the bar coater nethod, followed by
20 drying under the conditions of [er&kzﬁgd one hour,to forman under

| ayer. Then, a coating solution B sho | ow was applied on the under

| ayer to a dried filmthickness of 5 [err] followed by drying at [err] for
20 mnutes to forman upper layer.. Further, the 25 wunder |ayer together
wi th the upper |ayer mewﬁg eel ed off fromthe pol yet hyl enet erepht hal at e
filmto give a |light-tradmissive recording nedi um for 8%e®&%&S i al pur pose.
Conposi tion of coating.solution A . Polyyieayl . .(RVA 420, produced by
Kuraray Co.) . ghom os1tlo€bo€a%¥é£3é%egbiﬁggon %.

90 parts 5 Conmpesid ' t B3 rylic acid ester
(Dicalac S 1235) 66§§hé%h§PaEéEQU§egu5(ggﬁgggéﬁhanol

95 parts Reference exanmie, 49rd&uced by DabBicHSekelgyan art paper as the
substrate, a coating solution A having the conposition shown bel ow was

appl i ed on g he substrat esd Dyakd i¢o § hi ckness of 25 pm af2t grardssyi ng by the
bar coater nethod, followe
Water 98 parts
The recording medium of the pfesent invention
thus obtained was colorless and transparent.
I\ Reference example 2e

10 - Except for using an art paper as thé.substrate,'
according to the same method as in Refefence example
le, a recﬁrding médium'for'refefential purpose was'
prepared. This recording medium was white and opaque.
Reference example 3e - |

15 By use of a polyethyleneterephthalate filﬁ
with a thickness bf'IOO'Pm (produced by Teijin), a |
coating éolution A having thé'composition shown'below

was applied on the film to a film thickness of 100 ,m

after drying by the bar coater méthbd, followed by //”

20

thickness of 5 pm, followed by drying at 80 °C for
20 minutes to form an upper layer.. Further, the

95 under layer’toéethéf'with the upper layer were peeled
off from ‘the polyethylengteréphthalate'film to give a
light-transmissive recording medium for referential

purpose.



by dryi ng under the conditions of [err] and 20 minutes, 15 to form an under
| ayer. Then, '

| ayer to a dried filmthickness of 2[err] followed by drying at 70 [err]

a coating solution B shown bel ow was. applied on the under

L)

for 10 mnutes to form an upper Iqu{ﬁ[thus giving a non-light-transm ssive
recording nediumfor 20 referential purpose. Conposition of coating
sol ution A Water-soluble acrylic resin (Cogam HM7, produced by Showa

Kokunshi

Co.)

20 parts 25 Fi ne

powdery isilica (SIcﬁmbéﬁ%%ﬁo@t@ﬂueedtbngFubuuBawhdaan Co.) 5 parts

Wat er

75 parts Conposi tion of coating

sol ution B: Pol yvi nylPcietiatel (Abzohgl 8B8FA gR20dupseducedecst AQ
10 parts Water - 90 parts 5 Exanple | e The

upper |ayer prepared 4h KefaranceoeXanpl e | e. was coat ed Iy pasfrsish with

v’ .

clay (particle distribution 0.1 to 5 [err] produced by Tsuchiya Kaolin Co.)
or zeolite (particleWa%¥Fibution 0.5 to 10 5 pm produddl BAF tRakeda

Yakuhin _Co.) to prggfrtlons;of O'SCaékﬁgé]égggﬁ%Gg %U}Nr], respectively,

and excéssi ve powd

10

15

20

25

MRAS i IR OF f

Acrylic acid ester (Dicalac S -

brush, ‘to give

123%) _ _ _ 5 parts -

Ethanol o _ 95 parts

Reference example 4e

. By use of an art paper as the substrate, a

coating solution A having the composition shown below

was applied on the substrate to a film thickness of .

25

by
to

pm after drying by the bar coater method, followed
drying under the conditions of 50 °C'and 20 minutes,

form an under layer. Then, a_cpating solution B

shown below was applied on the under layer to a dried

film thickness of 2 pm, followed by drying at 70 °C

for 10 minutgs to form an upper ;aye:, thus giving a

non-light-tragsmissive recording medium for:

referential purpose.

Composition of_coating solution A:

- Water-soluble acrylic resin (ngam.
HW-7, produced by Showa Kokunshi |
Co.) . o L - 20 parts
Fine powdgry silica (Siloid #244, . .

_ produceg by Fuji Davidson Co.) 5 parts.

Water = .. . S 75 parts



a*transparent recording medi umof the present invention. Exanple 2e 15

Fhe upper |ayer prepared in Reference exanple 2e was coated by a brush with
cal cium carbonate (particle distribution 0.05 to 3 [err] produced by Nitto
Hunka Co.) or hydrous silicon dioxide,(particle size about 15 [err]
produced by Fuji Davidson Co.) to 26 portions of 0.5 g/[err] and 0.2
[exr)] , respectively, and excess powder was wi ped off with a cloth or a
brush, to give a recording nediumof the present inventioon The upper |ayer

prepared in, Referenc ush wi th anhydrous
8o Eﬁkgogo ?erp? ts%qmo% by

silicon d|bX|de (partlc Sl ze duce | ppon Aerozil Co.) or

di at omaceous earth (parﬁbgyelﬁygeagbghEbbq§&ﬁyln 1-ffg, 0.05 to 5 [err]
produced by Nitto Hunka Co.) to proportions of 0.1 g/[err] and 0.4 g/[err]

, respectively, and excpﬁsaueeaobgenoaastwmmad off wth a cleotga®tsa brush,
to give a recording nedium of the present 5 invention. Exanple 4e the upper
| ayer prepared in Referwaterexanple 4e was coated by a brusdn wdits| ay _
(particle distribu- tion 0.1 to 5 pm produced by Tsuchiya Kaolin Co.) 10
or cal ci ung ceBdtample I@article distribution 0.05 to 3 [err] produced by
Nitto Hunka Co.) to proportions of
The upper layer prepared in reference example

le was coated by a brush with clay (particle

distribution 0.1 to 5 Fm, produced by Tsuchiya

Kaolin Co.) or zeolite (particle distribution 0.5 to
10 5 Pm,*produced by Takeda Yakuhin Co.) to proportions

of 0.5 g/m? and 1.0 g/mz,-respectively, and excessive

powder was wiped off with a cloth or a brush, to give

a transparent recording medium of the present invention.

Example 2e
15 The upper laYer prepared in Reference example
2e was coated by a brush with'oalcium carbonate
(partlcle distribution 0.05 to 3 Pm produced by Nitto
Hunka-Co.) or .|hydrous s111con dioxide (partlcle 51ze
about 15 Fm.'produced by Fu31 Davidson Co.) to
20 proportions of"O.S-g/m2 and 0.2 gmz, respectively, and_
excess powder was wiped off with a cloth or a brush

to give a recording medium of the present inven ;on.
Example 3e |

- The upper layer prepared in.Reference e
25 3e was coated by a brush with anhydrouS'silicon i;klde

(particle size 30 mpm, produced Nippon Aerozil Co.)

or diatomaceous earth (particle size distribution



el —————
-

0.8 g/[err] and 0.5 g/[err], respectively, and excessive powder was w ped.
off wwth a cloth or a brush, to give a recording Qﬁ@lunlof t he present

i nvention. 15 For the recordi ng hﬂdla obtatned i n the above

Ref erence exanpl es and Exanples, Lnkfj et recor di ng was practi cedby -use of
-tthe same four kinds of inks as in Exanple lasimlarly as in Exanple |a.

The recording characteristics were evaluated simlarly as in Exanple 20‘?5
The results of evaluation of Exanples le to 4e and Reference exanples le to
4e are 3hof@lnOPn tPaldl ¢:m.e p®iuced by Nitto Hunka Co.) toTghle | e Exanple le
2e 3e 4e Ink'fixing tine » ger B] 65% RH 1 mn 1
nmn. 30sePTOPOX%ions Qﬁ)ékﬁr?/%Sgéﬁﬂio /m '45§é€eCt&§e§§b 20 sec.

?ODgfcdehlsg{Q‘?r et:ncrcaegssrgvseSIpoorlvc{frg was wipgd off wiLtB a clothlctf B 770_":,

aptitude .0 Ref er e £ I nk f|X|ng
time brush, qo give a:fecordanSmedlu% O?S%EQ pEé%@Fbrr] 65% RH

1.5 n1n 148+ g&%lO%? sec. 1.5 min. 20 [err] 85% RH 1 m n. 1
mn. 309sec. sec. Linear transnlsS|on

Example 4e

*%

the upper layer prepared in Reference example
4e was coated by a brush with_clay (particle distribu-
tion 0.1 to 5 Pm, produced by Tsuéhiya Kaolin Co.) . ';J

19 ©Or calcium carbonate (particle distribution 0.05 to

3 Pm, produced by Nitto Hunka Co.) to proportions-of
0.8 g/ﬁz and 0.5 g/mz, fespectively, and excessive
poﬁdeﬁ was wiped off with a cloth or a brush, to
give a reéordihé medium of the present invention.

15' For the recording media obtained in the above
Reference examples and Examples, ink jet recording
was praéticed,bj usé of the same four kinds of inks as
in Example 1la, similarly as in Example la.’ The recording -~
chéracteristics were-evaluated similariy_as.in Example

20 . la. The.results of evaluation of Examples le to 4e

and Reference examples le to 4e are shown in.Table le.

25



factor .76 % : 78 % - Dot, density
0.9 1.2 s 1020 OHP aptitude

25 63 1 Exanplean As’ t ne P?ansparent substrate, a pol yet hyl ene-
terephthalate film (préduced by Teijin BI2.) with a thickness of 100 [err]
was enpl oyed, and a coating solu- 5 tion A having the conposition shown
belaow was applied on the filmto a filmthickness of 20 [err] after drying
by the bar coater nethod, followed by drying under the conditions of [err]
and 20 mindtes, to forman under ITapdre IEhen, a coating sol ution B shown
bel ow 10 was applied on the under layer to a dried filmthick- ness of 3
[err] followed by hardening at [err] for 5 minutes tBxamphea porous upper
| ayer, and further by coating of clay (Kaolin clay produced by Tsuchiya
Kaolin Co., particle size distribution Q_lgbh_Lprrie adea proffrtion
of 1.0 g/[err] theregn thus giving a transparent recording nediumof the
present inventi of coating solution A: Styrene-nmaleic acid
sem ester gopol }5 arts

(Di scoat - N°14, p;ngﬂuc@d B7%D8H chi Kogyd SBakut B
20 °C, 85% RH . 45sec. 45 sec. 20 sec. 30 sec.

3gsec. 45 sec.

factor 76 % - 717 % -
w Dot,denslty 0.9 . 1.2 | 1.0 1.0
H 10  OHP aptitude _ O - O .
U :
.Reference example
Ink fixing time - le 2e 3e de
15 20 °C, 65% RH 1.5 min. 1.5 min. 45 sec. 1.5 min.
20 °C, 85% RH 1 min. 1 min. 30 sec. 45 sec.
Linear trapsmissipn
factor - - 76 % - .78 & -
’V Dot _density | . 0.9 1.2 1.0 1.0
20  OHP aptitude O - 0O eyt

25



Vﬁter 85 parts Conposition of coating
sol ution B: Pol yether polyurethane (Trlcoat G proguced by Tai ho Kogyo Co. )’

20 parts 25 Acet one " I3 80 parts The
recordi ng medi um of the present inve4Rion - .

-64 1 t hus obtai ned was colorl ess and transparent. Exanple 2f Except for
using mca (Cericite FS-1, produced by Sanshin Koko, particle size \~’.

distribution 0.5 to 5 5 [err] in place of the powder in Exanple 1f,
accordi mg t oExhepldemdfret hod as in Exanple 1f, a recordi ng nedi um of the
present invention was prepared (anount of powder attached 0.8 g/[err]).
Exanpl e 3f 10 As thexdgmndparent ngubsahydteus aspolyethylied®~ Aer 0zi
MOX- 80, produced by N ppon Aerozil Co., average particle size 0.03 [err])
in place of terepbidalate il @urducedobri Rgiddn AEdsanwitdt od as in
Exanpl e 1f, a_recording nmedi umof the present invention 2 15 was prepared

(anmount of p&ﬂé@#nﬁﬁﬁaéﬁb&qy:P%ﬂﬂ%ﬁr?m91°iﬁﬁnpﬁéd4ﬁ gpatdaHhsotu-
pol yet hgl enet erepht hal gt e fil m wi th glégégkgﬁganofbejloo Lqerr]ap(p&rl%%uced by

Teijin, Ltd A having the compo
on_the film to a f£film thickness of 20 um after drying
by the bar coater method, followed by drying under
the conditions of 66 °C and 20 minutes, to form an
under layer. Then, a coating solution. B shown below ;J
10 was applied‘on the under layer to a dried £ilm thick- _
ness of 3 ym, followed by hardening at 70 °C for 5 "’
minutes to form a porous uﬁper layer, and further by
coating of clay (Kaolin clay, produced by Tsuchiya
Kaolin Co., particle size distribution 0.1 to. 5um)
15 at a proportion of.l'.O'g/m2 thereon, thus giving a
transparent recording medium of the present invention.
Composition of coating solution A: o~
Styrene-maleic acid semiester ~
copolymer 15 parts
20 {Discoat-N-14, produced by Daiichi :
- Kogyo Seiyaku Co.)
Water 85 parts
Composition of coating solution B:
Polyether polyurethane (Tricoat.G,
- produced by Taiho Kogyo Go.) - - 20 parts
25 . Acetone ' 80 parts

The recording medium of the present invention



a‘coating solution A having the conposition shown 20 bel ow was applied
on the filmto a filmthickness of 100 [err] after drying by the bar coater
net hod, followed by drying undef the conditions of [err] and one hour, to
form-an under |ayer. THen, a coating_s tion B shown bel ow was applied on

the under layer to a dried 25 filmthickness of 1 [err] followed by
drying at 80 [err] for 10.m nutes to form an upper |ayer. Subsequently, an
aqueous 5 wt. % di spersion of hydrous silicon 1 dioxide (Siloid #161,

produced byl Fujitimsicekbaimed,K wagecaderpessi @énd $ramsparant.) was attached
by spraying 2 onto the upper |ayer at a proportion of 0.2 g/m Further, the
under | ayer tcmxﬁ%ﬂﬂpkﬁtggthe upper 5 | ayer were peeled off fromthe
pol yet hyl enet erephthalate filmto give a transparent recording nedjum of
the present invention. CoffRRt(foR BFiRgaliAg {GrEcdtenFSmg . produced
00 parts Composi CHRTRELL TS, SOFLEEhene Lt BLettopiaadl & 1F dihane
;gs_i n s 2 G RAlY Sid %‘.Paeéé | §¥ €80 pBAdEced BiaRR1e N e KURGHINGKY)
. to the-same method és in Example 1f, a recording '
medium af-the ﬁresent inveﬁtion was prepared
(amount of powder attached 0.8 g/mz).
Example 3f
10 . o Except for using aﬁhydrous silicon oxide
% (Aerozil MOX-80, produced by Nippon Aerozil Co.,
average particle size 0.03 um) in place of the pbwder
in Example 1f, according to the same method as in
Example 1f, a recording medium of'the present invention
15 was prepafed (amoﬁnt of powdef attached 0.1 g/mz). )
Example 4f
By use of a polyethyleneterephthalate film
with a thickness of 100 ym (produced by Teijin, Ltd.),
%“’ ‘a coating solution A having the composition shown
20 below was applied on the film to a film thickness of
100 ym after drying by thé'bai codter method, followed
by drying under the conditions of 80 °C and one
hour, to form'aﬁ under-layer.f Then, a coating solution
B shown below was applied-onfthe;under layer to a dried
25 film thickness of 1 um, followed by dryiﬁg.at 80 °C

for 10.minutes to form an upper ‘layer. Subsequently,

an ‘aqueous 5 wt. % dispersion of hydrous silicon



Wat er 80 parts Exanple 5f Exanple 4f was’
repeat ed except that cal cium carbonate (New ight F, produced by Nitto Hunka’
Co., 20 particle size distribution 0.05 t4.3 Berr]) was enpl-oyed in place .
of--t he powder in Exanple 4f to obtain recordi ng nedi tim of the present

I nvention (anmount of powder attached U5 g/[err]). Exanple 6f 25 Exanple 4f
was repeated except t hat di at omaceous earth (Radiolight, produced by Sho
Kagaku Kogyo Co. particle size distribution 0.5 to 5 [err]) was enpl oyed !

or cbent 1 nveRtOBRAandiMC 2 ol bhucer Seeatned BudLgPRstrof Simar at i ve
.ﬁéagﬁkﬁirl&aéveﬁsgm@&rﬁomp 1B Sl BR%atEaRER PSP pose.
examplos 11 CAspo<BE \Bgth %#&tﬂ%%ﬂéﬁéﬁﬁﬁ e 8% S el Gyed in
Exanpl e |a, %ﬁ%ti@?e'HﬂéJdﬂdéf“&%f@?gtdeétﬁéfckhﬁﬁdt&b”hbﬂeﬁ/
5 layer were peeled off from the polyethyleneterephthalate
£film to give a transparent recordlng medlum of the

present invention,

T~

Composition of coating solution A: - -

10 Polyv1ny1 alcohol (PVA 220, produced 10 parts
by Kuraray Co.) : A

Water : _ . : 90 parts

Composition of coating solution B:
Water-dispersible urethane resin - 20 parts
(Superflex 200, produced by Daiichi
Kogyo Seiyaku)

15
Water _ 80 parts

Example 5f
_Example.4f-was“repeated_except that calcium - b
carbonate (Newlight F, produced by Nitto Hunka Co.,
20 particle size distribution 0.05 to 3 um) was employed
in place of the powder in Example 4f to obtain a
_recqrding medium of the present invention (amount of
powder attached 0.5 g/mz)-
Examplenﬁf_
25
- Example 4f was repeated except that diatomaceous

__earth (Radiolight, produced by Showa Kagaku Kogyo Co.,

particle size distribution 0.5 to 5 um) was employed



as’ in Exanple la, and their recording characteristics were eval uated
simlarly as in Example la; In addition, delivering characteristic,
fisngerprint resistance and 15 bl dcki ng resistance were al so eval uat ed
according the nethods & described bel o¥g The eval uation results of
Exanpl es 1f - 6f and Conparative exanples 1f - 2f are shown in Table 1f. 20
(i )—Delivering characteristic: the recording mediumwas cut into A4 sizes
and applied to an ink j-et printer (Canon A 1210) and the nunber until the
recordi ng méi dumibepaseeunifothll @cwdear crr EBrimiio Pf e Pproveang 8f A4 sizes

was counted for evaluation; 25 (i1) Fingerprint resistance: ten
fingers of both hesdedimgempddssedfagdienprddent eixoveedionr { aseunt t he
recordi ng medi um and the nunber of finger S t -67 1 remai ned on

the surface was efupewderoptsaghedt 0ot g/nm‘i). Bl ocki ng resistance: the
recordi ng nmediumwas cut into A4 sizes, of which 50 sheets were piled and a
pl ate was pl acedCPRRREBRIVRdExampigisndfof~ &F kg, 5 fol |l owed by | eaving
to stand in_a roomfor one nonth, .and thereafter the | oad was renoved for

observation®of bl ocki ng; EFRBBLeRi doaPdadf MeF&iTRPeated g¥earbieeby O

whi | h wi t h_bl ocki.ng _ .
? those t ng ngdeg was imparted to prepare recording media for

comparative purpose.
For the recording media obtained in Examples

1f - 6f and Comparative examples 1f - 2f, by use of

r

10 - the same four kinds of ink as employed in Example
la, the same ink jet recording was practiced similarly
as in Example la, and their recording characteristics
were evaluated similarly as in Example la. In addition,
delivering characteristic, fingerprint resistance and

15 . blocking resistance were also evaluated according
the methods as described below..

The evaluation results of Examples 1f - 6f

and Comparative examples 1lf - 2f are shown in_iable

1f.

20 (i) Delivering characteristic: ‘the reco ng

medium was cut into A4 sizes and applied to an in =
jet printer (Canon A 1210) and the number until the
recording meidum became unmovable before cdmpletiOn

of printing of A4 sizes was counted for evaluatiggfﬁgﬁ

25 (ii) Fingerprint resistance: ten finge:ﬁ?df”
both hands were pressed against the recordedﬁsurchej'

of the recording medium, and the number of finge:pﬁiﬁfs

hY

e
~



L]

by X. 10 " Table 1f Exanple 1f of 3 4f

2

5f 6f Ink fixing ,time 20 [err], 65@6RH 30 seg. 40 sec.. 35 sec. 50
sec. 40 sec. 45 sec. 15 Linear trans- nisSion factor ) 70%  70% 68% o
78% 76%  80% Dot density _Q79 1.0 * 1.1 1.2 1.1
OHP, aptitude O OO -6 _ o O Del i vering |
characteristic 0 0 0 0_ .0 0 Fingerprint. o/
resi stance 1 0 0 0 1 0 Bl ocki ng
FESIStaPCE 2Bemaihed®8nlthe surface was counted £EPPRE phhYoR¥anpl e 1f

Ink Tixing time 20 [err] 65% RH 1 mn. 1 mn. 15 sec. 5

Li near transm ssk@Ri) Blocking resistance: the recording medium
| was cut into A4 sizes, of which 50 sheets were piled
and a plate was placéd thereon under loading of 10 kg,
5 followed by leaving to stand in a room for one
month, and thereafter the load was removed for
observation of blocking; those without any Slocking

are'represented'by(:),_while those with blocking

by X. ' o ' _ Q&
10 Table 1f | o
. o’
Example
1f 2f  3f 4f£ 5f 6f

Ink fixing time

20 °C, 65% RH 30 sec. 40 sec.- 35 sec. 50 sec. 40 sec. 45 sec.

15 . '
Linear trans-~
mission. factor 70% - 70% 68% - 78% 76% 80%
Dot density 0.9 10 1.0 1.1 1.2 1.1
OHP aptitude : e
2 apes O OO0 O 0 O
Delivering
characte:;stic 0 -0 0 .0 0 0
20 ) '
Fingerprint
resistance 1 0 0 0 1 0
- Blocking

miuiee O O O O O O

25



f adt or 72% 80% Dot densi ty 0.9

1.0 OHP aptitude Delivering characteristic >50 >50 10
Fisngerprint resistance : 10 10 Bl ocki ng resistance
X X Exanpl e 1g° 15 ﬁg t he transparent substrate, a
pol yet hyl ene- terephthalate film (prod gd by Toray Co.) with a thickness

of \LO0 [err] was enpl oyed, and a coating solution A having the conposition
shown bel ow was applied on the filmto a filmthickness of 10 [err] 20

after drying by the bar coater nethodcohght8¥8¢eb¥  diwiiRg under the
conditions of [err] and 10 m nutes, tg;:ggzgﬁn—gzgggﬁféyer. Then, a
coating sol ution B %g—,!l] £eé1ﬂ_&was apptTe t r layer to a dried

filmthickness ¢ ' wed by curing at 25 60 e[rr] for 5
mnutes and then digying agssllfylerr] forpppe mnytgspo forma mcroporous
upper layer. Further, on the upper layer, Aerozil R-972 (anhydrous silicon
di oxi de, produced by N ppon Aerozil Co., averagejpagkiCle size.16 [err] was
applied at a proportion of 0.1 to 0.2 g/[err] to obtain a transparent

recording 5 Linear transmission

factor 72% 80%
Dot density - 0.9 1.0
OHP_aptitude o O - o
Delivering .. _ _ : ' o

e’ characteristic - >50 ’ >50

_ 10 Fingerprint

N\ resistance 10 10
Blocking |
resistance _ X X
Example lg

15 As the transparent substrate, a polyethylene-

terephthalate film (produced by Toray Co.) with a
‘dﬁckness-of 100 hm waé'empizfed,.énd a coating '
solutién A having'thé comﬁoéition shown below'wés
applied on the film to a film thickness of 10 ph
20l‘ after dryipg by.the Qar éoafer'methQE;'followed by
drying under the conditions 6f 80 °C énd.io minutes,
to fofm an unéef layer. Then, a coating solution
B shown below was aéplied on thé.ﬁnder léyerlto a
dried film thickness of 1 uym, followed by curing at
25 60 ﬁC.for 5 minutes and theh drying.at 110 °C for one
P - minute folform a ﬁicfoéoroﬁé upper layer. Further,

on the upper layer, Aerozil R-972 (anhydrous silicon



medi um of the present invention. 5 Conposition of coating solution A

Pol yvi nyl al cohol (PVA-420, produced by Kuraray Co,) 5 parts
Pol yacrylic acrylate (Cogam HW7, 20 part's produced by Showa Kobunshi Co.) ..
10, - Wat er . 75* parts Conposition of

coating solution B: Hydrophilic polyéﬁhthane (Tricoat G produced by Tai ho
Kogyo Co.) 10 parts Yellow discol oration preventive (CHELEX-90, produded
by Sakai Kagaku Co.) 1 part 15 Acetone

89 ts Th . ' t th bt d
col g?lre s aﬁ elg(?d‘lrﬁ’gelp rg‘?e"'rﬁ‘fI ‘ﬁgﬁ?ﬁ' Q?ﬁgégi FﬁPlﬁj g°l°ﬁga§’§%% ogegﬁrewg: in
Ex le 20 1 pt f th t f th t
SoluLi on A aPFEIR S5E% b raﬁrﬂgwﬁaﬁ?ﬁ"mé 88, RE”B, BzSREEEI: | on vas

bt ai ned. Co 1 | X ! | PVA 220,
grog'ugg & by %?ar'ay%%'fo&ﬁl 9 §0byELER & tzénﬁga%\aépgyrsﬁﬁﬂﬁ
pyrrolidone RAKnPQGf the present invention.

5
Composition of coating solution A:
Polyvinyl alcohol (PVA-420,
produced by Kuraray Co.) 5 parts
Polyacrylic acrylate (Cogam HW-7, 20 parts M
produced by Showa Kobunshi Co.) S -
10 Water . ' | 75 parts -
Composition of coating solution B:
Hydrophilic polyurethane (Tricoat B
G, produced by Taiho Kogyo Co.) 10 parts
Yellow discoloration preventive
(CHELEX-90, produced by Sakai o
Kagaku Co.) - 1 part
15 : C SN
Acetone 89 parts
The recording medium of the present invention
thus obtained was colorless and tranSparent. ~
-Example Zg b
Accordlng to the same procedure as in Example
20 :
1g, except for changlng the compos1tlon of the coat-~
'1ng solutlon A as follows, a recordzng medium of the
'present 1nventlon was obtalned. |
Comp051tlon of coatlng solutlon A;
25

Polyvinyl alcohol (PVA 220, produced
by Kuraray Co.) . 5 .parts

Polyvinyl pyrrolidone (PVPK-90,
produced by GAF) 5 parts



produced by GAF) 5 parts -70 Water

90 parts Exanple 3g By use,of a pol yethyl eneterephthalate filmwith a

t.hi ckness of 100 [err] (produced by Teijin, Ltd.), 5 a coating solution
A havi.ng the conpositién shown bel ow was7applied on the filmto a film

t hi ckness of 100 [err] after drying by the bar coater nethod, followed by
drying under the conditions of 80 [err] and one hour, to form an under

| ayer. Then, a coating solution 10 B shown bel ow was applied on the
under | ayerl to a dried fWetrerhi ckness of 1 [err] followed byYMdmams at 80
[err] for 10 minutes to forman upper layer. Further, the ink retaining

| ayer together WE¥®mPhe d8per | ayer were peeled off and then coated with

- Aerozil 300 15 (7 [errb) by a _brush _at a proportion of 0.2 g/[err] to
obtain a |ight-transm ssP¥e"F&cBf dPngotagitinleneter ephdbatatie,/ent® on.

Conposition of coat.n lugion A _2 Pal yvi nyl, al cohol . (PVA
220, produced byw%ﬁagagﬁfﬁ}.cﬁ’ess of 9:00 Hm (produce?i %?’ g@lfr’tjs"%tré}d' '

90 parts nposi { i f_coating.sqQlytion.B: t er-di sper.si bl e.uret hane
resin (Suggrflexé2 %%e%?gdgééﬁgﬁég-x avitg _ € cpmpd%;tlon shown '

below was applied on the film to‘a film thickness of
100 ym after drying by the bar coater method, followed
by drying under the conditions of 80 °C and §ne

hour, to form an under layer. Then, a coating solution

> 10 B shown beloﬁ'was applied on the under layer to a
o/ dried film thickness of 1 um; followed by drying at
80 °C for iO ﬁinutes to form an upper layer. Further,
the ink rétaining 1éyer together with the upper layer
were peeled off and then coated with Aerozil 300
15 (7 mum) by a brusﬁ éf a2 proportion of 6.2 g/m2 to
obtain a 1ight-transmi§$ive recdrding medium Qf-theif;\”
present invention. | !/ﬂ | |
K;} . Composition of coating solution A:" S s
20 "Polyvinyl alcohol (PVA 220, produced ARR L
by Kuraray Co.) 10 parts
Water B o | - B 90 parts
Composition of coating sélution B:
Water4dispersible uretﬁane resin
. (Superflex 200, produced, by ' :
Daiichi Kogyo Seiyaku Co.) - 20 parts
2 Water | . - 80 parts
P Example 4g | | | -

By use of an art paper as the substrate, a



Dai i chi Kogyo Seiyaku Co.) 20 parts 25 Water

80 parts Exanple 4g By use of an art paper as the.substrate, a coati ng
sol ution A having the conposition as shovn belom/mas applled toa film

t hi ckness of 25 [err] after drying Q% the substrate atcording to the bar
coater method, followed by drying-un ér-the conditions 5 of 50 [err]gwgd
20 mnutes, to forman under |ayer. Then, the coating solution B-1. and
shown bel ow were m xed at a ratio of 2:1 (meight ratio) and -applied to a

dried fil h f..0.5 70
%2 1 OO okl IV BB el L

(15 num 2 W%%f%%ﬂ:égjéﬁ%ﬁ%$%0€0rthgllgftg%%kg/ %gé% %oughr%t rec?rdlng

medi um of the prese oSt i NG ion

Lerr] vater - sglyble FTed %ﬁéép?g@ga%%gp%d% 80pay cSapea. Kobunshi

) ry.si 244,
produced by RditihddY i fsPlb¢da dfylng uHﬁEES ﬂ@tﬁbndltlons

75 parts Conposition of coatlng solution B-
5 of 50 °C and 20 minutes, to form an under layer.

"Then, the coating solution B—l and B—Z shown below
were mixed at a rafie of 2:1 (weignt retio) end
~ applied to a:dried £ilm th;cknees of 0.5 uﬁ, followed
by heating drying at 70 °C for'S minutes to form an
10 upper layer. Subsequently. Aerozll MOX 170 (15 mum) - -
. was applled at a proportlon of 0. 1 g/m te give a
recordxng medlum oﬁ the present invention-
Y - “
ebmgosiﬁienaaﬁ-céatingfsolutian-ﬁz
15 Watex-soluble acrylie resin
Gt Rt (Cegam;ﬂﬂh1' gxedueeérﬁy'Showa
Kobunshi Ce.} 20 parts

Fine powdery silica (Siloid 244,
produced by Fuji Davidson Co.) 5 parts =

Water S ' : 75 parts

Composition of coatzng solutlon B-1:

“

20
Polyester (Desmophen 800 Bayer) S parts

Polyester (Desmophen 1100, Bayer) . 5 parts

Solvent mixture (ethyl acetate
butyl acetate/methyl.Cellosolve/ :
toluene = 1/1/1/1) -: . _ 90 parts

' Composition of coating solutlon B-2:

25
Polyisocyanate ' (Coronate L,

produced by Nippon Polyurethane .
Kogyl Cq.)_ _ _ o - 38 parts

Toluene ' 62 parts -



20 quyester (Desnmophen 800, Bayer) 5 parts Pol yester (Desnophen 1100,

Bayer)

.5

parts Sol vent m xture (ethyl acetate butyl acetate/ nethyl

Cpllosolve/ t ol uene 1/1/1/1) , 90 parts Conposition of
coating solution B-2: 25 Polylsocyanate7&SQronate L, produced by N ppon

Pol yur et hane Kogyl Co.)

62\parts

38 parts Tol uene
For the recording nedia obtained in the above Exanples 1g - 4g,

by using the same four kinds of ink as in Exanple la, ink jet recording was
perforned sjmlarly as 'ﬁoEXEHE|erardIhEXhQQQ%db@&dﬁﬁﬂ&“&nfihe dsd¥sti cs

were evaluated in the sane nanner as in

anple la. The evaluation results

of the recordi ngexathPedf 1EXaMbeSbFJus iAgl take stRWVEJUY Tadlds 1ot
Conpar ati ve exanples 1g By use of a 100 [err]thick pol yethyl ene- 10
t erepht hal at e fidmk (g otincEdampléotay €nk) jat rleeodridirg twas e sformed
a coating solution A as shown bel ow was applied by the bar
coater method t cimilamliyhaskipsExahpde deyi nFhef résduadirig fahidmaed by
drylng at 80 [err] for 15 mnutes to obtain a trans-

5

substrat e,

2&‘/

10

15

20

25

teristics were evaluated in the same manner as in
Example la. The evaluation results of the recording
media of E#amples lg - 4 g are shown in Table 1qg.
Comparative examples ig |

- By use of a 100 })m fhick polyethylene-
terephthalatelfilm (produced by Toray Co.) as the
light-transmissive subétrate, a coafing solution A
as shown below was applied by the bar coater method
to a £film thickness after dfying of 15 um, followed
by drying at 80 °C for 15 minutes to obtain a trans-

parent recording medium.

Composition of coating solution A:

. Polyvinyl alcohol (PVA-220, _ 5
produced by Kuraray) _ 10 parti

Water | - | 90 parts

For this recording medium, the same ink Jet
recording was.pradtiéeé'similarly as in Example 1lg
and the recording characteristics were evaluated
similarly as in Example ig to obtaihhthé results as
shown in Table 1lgq. ) |
Comparative example 2g |

Comparative example lg was repeated except

for changing the composition of the coating solution



15  parent
al cohol

Table 1g. 25

except for changing the conposition of the coating solution
fol l ows; Coaty g S Uidw¥, conposi tion:

Ni ppi Co.)

95 parts For this recordi ng nedi um

recordi ng medium Conposition of coating solution A PonvinyI'

(PVA- 220, produced by Kuraray)
90 parts For this recording medium the sane jnk jet
practiced simlarly as in Exanple 1g 7wui

evaluated simlarly as in Exanple 1g % g

*

10 parts Water
recordi ng was
the recordind characteristics were
obtain the results as shown in

Conpar ati ve exanpl e 2g Conparative exanple 1g was repeate\d'-‘i

73 1

recordi ng was

A as

[X3

Gelatin (Heptide DBF, produced by by
5 parts 5 Water
the sanme ink jet

practiced sinmlarly as in Exanple 1g and the recording characteristics were
evel uated sim | arlgoatsing sxbapienlgomposlitdion:t he results as 10 shown in

Tabl e 1g.

10

15

Gelatin (Heptide DBF -produced by
by Nlppl Co.)

Water

5 parts

95 parts

For this recording medium, the same ink jet

recording was practiced similarly as in Example 1lg

and the recording characteristics were eveluated

similarly as in Example 1g to obtain the results as

shown in Table 1g.

Ink fixing time

20 °C, 65% RH

20 °C, 85% RH

Linear trans-
mission factor

‘Dot density

20

25

OHP aptitude

Ink_fixing.t;me

20 °C, 65% RH

20 °C, 85% RH

Linear trans-
mission factor

-Dot density

Table 1g

o -

O

Comparative example

1g

3 min.
10 min,
82%
1.2:

-

~ 2g

10 min.

20 min.

74%

Exaggle
lg = 2g 3g 4g
‘< 5 sec. <'5 sec. 15 sec. 30 sec.
< 5 sec. < 5 sec. _ 10 sec. 20 sec.
76% 78% 76% 77%
0.8 0.8 0.8 0.8

O



L ; ‘
Tabl e 1 g Exanpl e 2g 39 49 Ink fixing time 15 20 [err] 65% RH

<'5 sec. < 5 sec. 15 sec., 30 sec. 20 [err] 85%RH * < 5 sec. <5 sec.
10 sec. 20 sec. Linear trans- mssion factor . 76% 78%

76% .~ 77% Dot density 0.9- 0.8 0.8 0.8 20
OHP apti tude o] : - /¥ o O Conpar ative
exaapl e 1g 29 Ink fixing tinme 20 [err] 65% RH 3 mn

10 min. 25 20 [err] 85% RH 10 mn. 20 m n. Linear
trans- mssjon fQHR aiptitude 82% O 74% Tyot density

1.2 1.1 1 OHP apti tude O O Exanpl es

1h - 4h By use d@xampi@s/etthyt etiet erephthalate filmwi th a thickness of 100
[err] (produced by Toray Co., Q5 80) as the transparent |ayer, agueous
10 % sol uti ons of conpoBY iwsR 9Hrafpehvetbylenegsgephthadeteads islown in

Tabl e 1h shown bel qw were applied thereon accord-
with a thickness of 100 ym (produced by Toray Co., Q

5 80) as the transparent layer, aqueocus 10 % solutions
of combositions for formation of under layers as shown
in Table 1lh shown below were applied thereon accord-
ing to the bar coater method to the thicknesses as
shown in Table 1h, followed by drying under the con-

10 ditions of 126 °C and 3 minutes. Then, on the under
layers, 1 3 acetone solutions of the coﬁpositions
for formation of upper layers shown in Table lh were
applied on the upper layers according to the bar
coater.method_to_the.thicknesses as shown in Table
15. 1h, followed by drying under the conditions of 100
°C and one minute. Further, the fine powder layers
as shown in Table 1lh in proportions as shown in
Table lh were attached by:spraying to give the
transparent recording media of the prgsent invention.
20 Comparative examples 1lh and 2h
Examples lh and 3h were repeated except that
no upper layer was,provided_in Examples 1lh and 3h
to obtain‘recording media for comparative purpose.
_Comparative examéles 3h and 4h |
25 - Examples lh and 2h were repeated except that
the thickness of the hpper layer was made 1 pm in

Examples lh and 2h to obtain recording media for



".ing to the bar coater nethod to the thicknesses as shown in Table 1h, ’
fol | owed by drying.under the con- 10 ditions of 120 C and 3 m nutes. -

Then, on the under layers, 1 % acetone solutiqns of the conpositions for s

fermati on of upper |layers shown in Tgte |h were appli'ed on the upper

| ayers according to the bar coater nethod to the thicknesses as shown in .

Tabl e 15 1h, followed by drying under the conditions of 100 [err] and Owr |

m nute. Further, the fine powder |ayers as shown in Table 1h in !

Proportiions FpmpaPWt ive fodd were attached by spraying to give the :

transparent recording nedia of the present invention. 20 Conparative

exanpl es 1h @ihpadta XA Eesmgle agd 3h were repeated except that no upper

| ayer was proviégd i n Exanpl es 1h and 3h to obtain recording nedia for

conpar ative purpose. EXdiplalllyewsxapppeatéd akdept Fhat the thickxanples

l1h and 2h were repeated except that the thickness of the upper |ayer was

made 1 [err] nessbeofitiles dgpeandlayet owabt mader @c@0S ngn niedi Exdnmple - 75- 1 -

conparative purpose. Conparative exanple 5h Exanple 1h was repeated except

that thé thi db teeabtdin e tgperdingemeddumdds GovaRiafride i n Exanple 5

1h to obtain a recording nmediumfor conparative

purpose.
For the recording media obtained in the above
Examples ‘lh - 4h and Comparative examples lh - 5h,

by use of the four kinds of inks as shown below, )

10 ink jet recording was practiced by means of a

C

recording device having an on-demand type ink jet
- recording head-which'discharged-ink by a piezo
vibrator (discharging orifice diameter 60 ym, driv-

ing voltage for piezo vibrator 70 V, frequency 3KHz).

15 Yellow ink (composition)
C.I. Direct Yellow 86 | - 2 parts
Diethyiene glycol - ‘20 parts
Polyethylene glycol #200 10 parts e
- Water | 70 parts ~
20  Magenta ink (composition)
C.I. Acid Red 35 2 parts
Diethylene glycol o 20 parts
Polyethylene glycol #200 10 parts
Water ' ' R 70 parts
25 Cyan ink (composition)
C.I. Direct Blue 86. ' 2 parts ;

Diethylene glycol | ' 20 parts



pur pose. For the recording nmedia obtained in the above Exanples I h - 4h and
Conpar ati ve exanples |h - {h, by use of the four kinds of inks as shown
bel ow, 10 ink jet recording was practiced by nmeans of a recording device
havi ng-.an on-demand type ink jet recordiing head which discharged ink by a
pi ezo vi brator (discharging orifice dira €r 60 [err] driv- ing voltage for
pi eze vibrator 70 V, frequency 3KHz). 15 Yel l ow i nk (conposition) C. I
Direct Yell ow 86 2 parts Diethylene glycol

20 parts Pqgl yethyl ene gbﬂ%ﬂﬁﬁﬁg@%ﬁ%i%ﬁﬁc?f| #%éé)parts Vﬁte&e'parts

70 parts 20 Magent a i nk 0 cid Red 35
2 parts Diethylene glyc@later - 20 parts Polyeygybgggsglycol
#200 10 parts Water parts
25 Cyan ink £gadROShki Q@bmpolsit@drect Bl ue 86 S 2 parts
Di et hyl ene gl ycol ' 20 parts 1 Pol yet hyl ene
gl ycol #200 Cc.IQ peobids BMcxK 2 2 parts
parts Black ink (conposition) C. I. Food Black 2 2
parts 5 Diethylene glycol 20 parts
Polyethylene glycol #200 10 parts
Water ' 70 parts

The evaluation results of the recording
- o medium in this Example are shown in Table 2h. The
10 respective evaluation items in Table 2h were
measured according to the foliowing methods.
1) Ink fixing time was determined by measuring
the time until no:ink was attached to fingers when
the recording medium after recording was left to stand
15 at room temperature and the recorded image was N

touched with fingers.

(produced by Konishiroku Shashin Kogyo K.K.)f'

- s
I TR

20 applying JIS S 7505 for printed letter micro:éyxt”“ﬁﬁii';

R\ A%

3) OHP aptitude was measured by printi§322§rr”
dots each for the same spot and observing the recora:g
image projected on the screen 5y OHP with eyes for
evaluation of the white turbidity and the optical

25 aptitude at the printed letter portion.
(:) : light at the portion to be recorded,

with high OD (optical density) at the recorded image,



TB Di et hyl ene gl ycol 20 parts Pol yet hyl ene

gl ycol #200 10 parts Water . 70
parts The evaluation results of the recording;nediun1in this Exanple are -
shown in Table 2h. The 10 respecti eval uation itens in Table 2h were

measured according to the follow ng thods. 1) Ink fixing tinme was _
deternmined by neasuring the tinme until no ink was attached to fingers whéw/
.the recording nediumafter recording was left to stand 15 at room

t enper atur e @hdle@ePredectied imageswasceddemad in tdoIomgdeseldpinghe i nk
dot density was neasured for black dots by neans of Sakura

M cr odensi t ofetrcomirastprpducdeappeisni shi r oku Shashin Kogyo K.) by 20
applying JIS S 7505 for printed letter mcro 3) OHP aptitude was neasured
by printing dots e¥ch fi8Fkt at $hfePFistegndasan RoRtior. reedpded i mage
proj ect ed on.tpe screen bg OHP with eyes for_evaluation of the white

turbidity. atRfeFECHptRcGP195 deyplrPilgd ARG 1R-SATIREY | etter portion. O :
| i ght the portion to be recorded, with high OD (optical density) at the
recordell i mAgeE, = (7- 1 grving projected rnages excelrent rrycolor

devel oping with contrast and cl ear ness;

-/
10
w
15
-
20

25




X-: dark at the printed letter portion, being inferior in color devel oping
and clearness; 5 10 15 20 25 -78 [err] : nmedium between O and X. 4)

Lj near transmission factor detern1ned fromthe above forrmula (1) by
measur-i ng the spectral *transm ttance byéa?ans of Model 323 5 Hi tach

Aut o-recordi ng Spectrophot onet er produc by Hi tachi Sei sakusho) by
ma{_t ai ni ng the distance fromthe sanple to the w ndow on the

light-receiving side at 9 cm Table 1h 10 Under | ayer

Upper, | ayer i e pomd POSI osi - Thick- Conposi -

Anount tioﬁ neség tlgh tY?%ﬁntzt?gébgp [err] [err]
[err] Exanple PVA-220/ Tr| 0.1 1Ih PVPK- 90=
G VOX- 80 1/ f%?“ 23 ﬁ% Shem? °EAg%8§bk '~ Diboncoat 0.08

Aerosil 0.05 2ReternB¥RT Wom the aboéﬁ formula (1) By%feasuring

the spectral transmittance by means of Model 323

5 Hitachi Auto-recording Spectrophotometer produced
by Hitachi Seisakusho) by maintaining the distance
from the sample to the window on the light-receiving

side at 9 cm.

- . Table 1lh
10 . . Under layer Upper layer Fine powder
N ' | .
Composi- Thick- Composi-- Thick- Composi- Amcomnt-
tion ness tion @ ness tion  attached
(um) {(um) . ( g/mz )
Example  PVA-220/ 6 _Tricoat _ 0.07 Aerosil 0.1
1ih PVPK-90= : G MOX-80 '
1/1
15 Example PVA-200/ 6 Diboncoat 0.08 Aerosil 0.05
2h PVPK-90= A R-97
1/71 :
Example PVA-220/ 8 Tiicoat G 0.09 Aerosil 0.05
3h HW-7=1/1 MOX-80
(N - Example  PVA-200/ 6 Diboncoat 0.04 Aerosil 0.1
4h HW-7=1/1 - A -
20 _ - Remarks: |

*PVA: polyvinyl alcohol (produced by Kuraray)
*PVP: polyv1nyl pyrrolldone (produced by GAF)

*HW: water-soluble acryllc resin
(trade name Cogam, produced by
Showa_Kobunshi Co.)

25 - *Tricoat G, Diboncoat A: hydrophilic poly-
: urethane (produced
by Talho Kogyo Co.)

*Aerosil: fine powdery silica (produced by
Nippon Aerosil Co.).
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CtAIMS: 1. An ink -jet printing process in which aqueous ink droplets are
propelled onto a recording mediums5 conpri sing a substrate
havi ng t her eon a water-sorptive under |ayer covered by an upper |ayer
of substantially water-+resistant polynmeric material which is sufficiently
thin to provide imedi ate water and air perneability. 10 2. A process
acgcording. to claim1, wherein the aqueous ink contains a water-m scible
organi ¢ solvent. 15 3. A recording npdiumsuitable for recording with
aqueous ink w thout direct contact w th recordi ng nmenber, conprising a

substrate having thereon _a water,-SQrpiJ nder | coyered, an_upper

| ayer of substanti gﬁﬁy \W&F&s- resi &E}éo\é&@nﬁri C '?a‘%féqji\'gl + 20 gngggﬁ rs

sufficiently thin & ide i di..%tg,fs and. ai ability. 4. A

recordi ng nmedi um acggragl‘g)%% toagggli m 3, e}ir?éelf n Sﬁégé%pggérglé@eraﬁ%np‘ffggg a
A

pol yur et hane resi nMagRs. 5. recording nedium according to claim3

or 4, wherein the under layer is thicker than the upper l|layer. 5 6. A
recordi ng medi um according to clains 3, 4 or 5,




wherein the thickness of the upper layer is not nore than 10 [err] 7. A

recordi ng medi um according to claimbé, mhereln'IU the thickness of the
upper layer is not nmore than [err] 8" A reco n |“ ““Hﬂﬂtﬁ““rd|ng t g
claim2 wherein ein the thickness l u n&

not nore than 9. A recording nedlun1accord|ng to*c ¢ n tQ~J

upper layer has a thickness of O 1 [err] to 0.1 [err] 20

recordi ng medi um according to cl ai m; szto 9, wherein the under I ayer
conprises a hydrophilic resin. A recording nmedi um according to any
of claims 3 to cgdftmMsWherein the upper ~layer  conprises a

hydr ophil i ¢ wat€r-insoluble resin. 5 12. A recordi ng nedi um
according to any of clains 3 to 11, wherein the upper | ayer

conpri ses a polyurethane resin. 13. A recordi ng medi um accordi ng to any
of clains 3 10 1. Apn igk-jedr printing gomabss) irediuich saqueospar énk as a
whol e. 14. A recordi ng nmedium according to any of clains 3 to 12,
wherein at | easdrophetsubseret e pnepedledneontg 1§ recerdingaymediums
opaque and the recording nediumis opa ue as a whole. 15. A recording
nedi um acor di nGCPBTARINGf cRai ns Supstrate haVing' thereon a

water-sorptive under layer covered by an upper layer
of substantially water-resistant polymeric material
which is sufficiently thin to provide immediate water o
and air permeability. | |

10 ' - ;aJ
2. & process according. to e¢laim I, whgrein the
aguecus: ink éoniaiﬁs .a water-miscible organic

solivent.

15 3. A recording medium suitable for recording with
agueous ink without direct econtact with a fecording
member, comprising a substrate having thereon a
water-sorptive under layer covered by an upper layer
of substantially water-resistant polymeric material

20 which is sufficiently thin to provide immediate water
and air permeability.

4. A recording medium according to claim 3, wherein
the upper layer comprises a polyurethane resin.

25



fo 12 or claim 14, wherein a powdery material is 20 present on the
surface of the upper layer. 16. A recording nedium according to any of
clains 3 to 12 or claim 14, whereirt the upper |ayer ‘i sJﬂl ' mﬂ H

with a fine-powder |ayer. 25 ° 17. A recordi ng nedi mu _ m mlmm‘uy
of clains 3 to 16, wherein the upper layer contains pore%s, SSubbsténtfalty
al{_of the pores being | ess than 100nmin size. 5 18. A recording nmedi um

substantially as described herein with_regarence to any one of the
Exanpl es. 19. A process according to claim1 or 2, wherein the 10

recording nediumis. as x| ate@6rdingNymelithdi Becd i ntBto claim 3 or 4,

wherein the under layer is thicker than the upper

layer.

5 6. A recording medium according to claims 3, 4 or 5,

wherein the thickness of the upper layer is not more -

than 10 pm.
L/’

7. A recording medium according to claim 6, wherein
W, 10 the thickness of the upper layer is not more than

SPm.

§. & recording medium according to claim Zor—pherein

the thickness: of the upggr-layer' .

15, Eum. | RECEIVED
S TREREE

S. A recording medium according to ¢

9 the upper layer has a thickness of 0.0lpm to 0~ 1pm.

20 ;O. - A recording medium according to claims 3 to 9,

wherein the wunder 1layer comprises a hydrophilic

resin.



10

20

25

15

] R

- glg -

11. A recording medium according to any of claims 3 .

to 10, wherein the  upper layer comprises a

hydrophilic water-insoluble resin.

12. A recording medium according to any of claims 3
to 11, wherein the upper layer comprises a

polyurethane resin.

13. A recording medium according to any of claims 3
to 12, wherein the recording medium is transparent as

a whole. i}

-~ e

14. A recording medium according to any of eclaims 3 )

to 12, wherein at least the substrate and/or one eof
the layers 1is opaque, and the recording medium fis

opaque as a wheole.

- 15. A recording medium according to any of claims 3

to 12 or claim 14, wherein a powdery material is

present on the surface of the upper layer. el

16. A recording medium according to any of claims 3
to 12 or claim 14, wherein the upper 1layer is

provided thereon with a fine-powder layer.

by



0

N

o I

- fe

A recording medium according to any of claims 3

17.
wherein ghe upper layer contains pores,

to 16,
substantially all of the pores being less than 100nm

in size.

A recording medium substantially as described

18.
herein with reference to any one of the Examples.

19. A process according to claim 1 or 2, wherein the

10 recording medium is as claimed in any.of claims 3 to

18.




