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-1- . . 2184958 Recordi ng Medi um and Recordi ng Met-hod by Use
Thereof 5 Background of the invention Field of the invention This
i fvention relates to a recording nedium An illustrative application of the
medi U is for ink jet recording method. The invention also relates to a 10
recordi ng method by use*of the medium An illustrative enbodimﬁﬁgle
reqording mediumis excellent in ink recepgiVity, shar pness, Y,
wat'er resistance, and surface gloss of the recorded i mge, etc. -15 Rel ated
background art Ink jet recording method perfornms recording by generating
smal | dropl et;s of ink by enploying various ink (recording |iquid) ejecting
systens, such as electrostatic attraction system the system of giving 20

mechani cal vibration or gj [ by use.of a piezqeleciric
el enent, the system ec L ﬁ&EﬂLdRQm BfaP%edd g. t 3~b¥-~
heating is utiligﬁgzﬁggrnitting themto fly and attaching a part or whole
thereof onto a recording nedi um such as paper. 25 This nethod is now
attracting attention as a recordi ng net hod which generates | ess noise and

is capabl e of perform ng high speed printing and nmulti-color printing.
-2- 5 Background of the invention

Field of the invention -

This inventién:relaﬁes to a recording medium. An
illustrative application of the medium is for ink jet
recordinglmethod. The invention also relates to a

10 recording method by use of the medium. An illustrative
embodiment of the recording medium is excsllent in ink
receptivity, sharpness,'storébility, water resistence,

and surface gloss of the recorded image, etc.

15 Related background art

Ink jet recording method performs recording by
U generating small droplets of ink by employihg various
ink (recording liquid) ejecting systems, such as
electrostatic attraction-system;'the system of giving
20 mechanical vibration or displacement to ink by use of
a piezoelectric element, the system in which the
pressure formed when ink.is bubbiéd by heating is
utilized, permitting them to fly and attaching a part'
or wholé tﬁéreof_onto a recording medium such as paper.
25 This method is now attracting attention as a recording
methOd.which generates less noise and is capable of

performing high speed printing and multi-color printing.



. : o : ) -
. As inks for ink jet recording, there have been used those conposed nainly
of water and a hydrophilic solvent primarily for the reasons of safety and
recordi ng characteristics, and in nost cases, a poly- 5 hydric al cohol 7ijs *

added for prevention of clogging of nozzles and inprovenent of ejectiof
stability. As the recording nmediumtg he used for the ink,jet recording

met hod, there have been enpl oyed recording nmedia conprising a porous

i nk-receiving 10 |ayer provided on a conventional paper or a substrate .
called as the ink jet recording paper. However, as the ink jet recording is

i nproved in perfor EBNGRKSUERrAS nkPGRE HRHrdId,| -GN 3Hdvd Hied eCOT di Ng

and is popul arized, the recording medium 15 also is required to have a

hi gher | evgkeaf tabaeaebhposied! naSnlWoE SsRAGEY iand lay hydrdphing@ui red that
i nk shoul d be absorbed as rapid as possible, and that spread of ink
dropl ets sbelivénkeppdngrale. £38 the reasdny idfersaflatly @@ yi ng out col or

jet recording nethod by use of color inks, a recording nediumis required
whi ch i s paetoedliagl ghaxaeltlesistiesGolamd fior most wases,t ya podyshar pness of
a recording dye and can give high coloration characteristic. 25
Furthers, thgdrécordedhpinds bgdedk fiost preyentidmefi cloggiinge@dfi o be
excellent in storability, durabili-ty and water resistance of the recorded
i mage. .nozzles and improvement of ejectiqn;stability. 3
As the recording medium to be used for the o
ink jet recording method, there have .been employed -~
recording media comprising a porous ink-receiving
10 layer provided on a conventional paper or a substrate
called as the ink jet recording paper.

However, as the ink jet recording is improved
in performance such as speed-up or multi-coloration
of recording and is pOpularized,'the recording medium

15 also is required to have a higher level of character-
istics.

More specifically, it is required that ink - ;;
should be_absorbed as rapid as possible, and that
spread of ink droplets should be adequate.

20 ~Further, for carrying out color jet recording
method by use of color inks, a recording medium is |
required which is particularly excellent in color
fprmiﬁé property and sharpness of a recording.dye and
can give high coloration-charéctefistic.

25 ~_ Further, the recorded imége“by ink. jet record-
ing is required to be excellent in storability,

durability and water resistance'of the recorded image.



-3- 1 . Wil e the recorded i mages obtained by the ink jet recording
nmet hod have been enpl oyed exclusively for surface i nage observati on, '
recording nmedia suited for uses other than for surface inage observation
are 5=becom ng demanded with i nprovenent in performances or w de
popul ari zation of the ink jet recording_degvice. Uses of the recording
medi um ot her than for surface inmage obsérvafion may include those in which
10 recorded inages are projected onto a screen, etc. by nmeans of an optical
i nstrument such as a slide or an OHP (an overhead projector) etc. and

those imageg are observgfii&OLRL ;géﬁ*ﬁ%ho é?geé géggyllbéo;nggtg

positive plate for col or prlntlng

be used for col 9&¢di-8gbasify etk 44 Bé¥§tgﬁ818§§ﬂe¥gg?yt2§8 Fron of

mediumis to be used for surface | mage observa

the recorded | N"Bge $SrPREE' ¥R eW@bé§r§gﬁloﬁan§gbo}§ga§Omeaggt hbEggoh the

recorded i mages becones a problemin the recording ne Re lses ot her
than surface obfervasesnotWee othnotyr émghécérﬁﬂ&?&séb¥é£¥at98£téfé|ar'Y
excellent linear transnittance is required in addifion to the requisite
per f or mance$ 25écomyimerdémaidéd ewi et oitbrgveRehtnih Opet Frh&hcégcor di ng.
However, prior to the present invention, no

or wide popularization of the ink jet recordlng

to

device.
— Uses of the rec0rdihg medium other than for
surface image observation may include éhose in which
10 recorded images are projected onto a”screen, etc. by
means of an optical instrument such as a slide or an
OHP (an overhead projector), etc. and those images
are observed; color resolution plates for preparation
of a positive plate for color printing; CMF (a color
15 mosaic filter), etc. to be used for color display such
as liquid erystal, etc. :

When the recording medium is to be used for
lsurface image observation, the diffused.light.of the
recorded image is observed, while the transmitted

‘20 light through the recorded images becomes a problem
in the recording medium in the uses other than surface
observation. Accordingly, light transmissivity,
particularly excellent linear transmittance is
required ineaddition to the requisite performances

25 in general of the recording medium for ink jet
| recording.

However, prior to the present invention, no



«.4 -.recording nediumsatisfying all of these requisite performances has
yet been known. Al so, nost of the recording nedia for obser- vation of the
surface image of the prior art have 5 used a systemin which a porous .~; -
i nk-receiving layer is provided on the surface to fix the recordi ng agerit
by receiving ink in the porous void, gnd therefore, the surface of the
recordi ng medium had no gl oss based on the fact that it is porous. 10
On the other hand, when the surface of the ink receiving layer is

non- porous, volatile conponents such as pol yhydric al cohol, etc., in the
ink wili reedordihg hrediun et i@fyliiRy A00TSE NEhdddli g efd fe Practi ce of
recording. Thus it will take a'long time 15 for drying and fixing of the

i nk, wher elpertflormanaes hawsolyetd bdem kmwhacks such that cl othing may be
soiled by contact with a recorded image or that the recorded i mage nay be
damaged. However, &dsggsmoisiteefalthee recorstonglinegli2) fordhgeras been
demanded strongly which has a record- ing nedi um having Iight

t ransni ssi Veitjlogr of theosyinfgceedmagenaf ihgmsionmnthdaveface. In the
case of_ recordi ngmedi a of such enbodi nents, it is essentially required that
the sur¥ ac¥s8f PhEYSEESy dtnghich amPoyoussHaiireaneiwingdrangr For such

demands, in _order .to - .
is provided on the surface to fix the recording agent

by receiving ink in the poroué void, and therefore, -
the surface of the recording_medium_had no gloss -/
based on the fact that it is porous. ‘.

10 On theupthér hand, when the surface of the -
ink receiving layer is non-porous, volatile componénts
such as polyhydric alcohol, etc., in the ink will
reﬁain on the surface of the recordin§ medium after
practice of recording. Thus it will take a long time

15 for drying and fixing of the ink, whereby there are
involved the drawbacks such that clothing may be soiled
by contact with a tecorded image or that the recorded
image may be;damaged._

However, as described above, a recording

20 medium has been demanded strongly which has a record-
ing medium héving light transmissivity or. a recording
medium hav;ng_gloss on the surface. In the case of
recqrding;medla of such embodiments, it is essentially
requiréd_tha; the surface of the.reqdrding medium

25  should be non-porous. For such demands, in order to
enhance affinity for ink and ink receptivity, it has

been practiced in the prior art to use a recording



enhance affinity for ink and ink receptivity, it has been practiced in the
prior art to use a recording -5- 1 nmedium conprising.a non-porous

i mk-receiving layer formed by use of a water-soluble polyner. For exanple,
U. S. Yatent 4503111 (Tektronics) proposes a recording nedi um having a
non-porous ink- 5 recekving |layer formed_by using primarily a poly-

vi nyl pyrrolidone. However, such a recording nmedium has the problens such
that the recorded inage is lowin |ight fastness, or that due to strong
stickiness of the 10 surface of the ink receiving | ayer having recei ved

the ink, bl ocki nondsbinaBbfipk 596615 WBRLALRBUT iRkedARLLRT 3oGeR! aced.

one upon anot her, or when a paper, super pose 8t ded

surface. Thus, eVQBrdeSBQhuQerSQOédhaﬂeQEquﬁbl@hEBlkﬂ%rrecord'ng 15
mediumi s placed under high hum d condition, attac t of water droplets,

etc., on the surface of therresamgiel,N0.8tdpuwewt! kspause hextvbhaes)of
t he ink receiving |layer to have stickiness, whereby troubles nmay be caused

such as nutual bl pekpogebeaneenor@diagdmegidfh hawdhg ar nshi-pbirBasofinkhe
recordi ng nediun1nnunted on the recording device to the conveying system of
a printer, eté. nechevnegoldyag ﬁedmad1hyt351ngcprdmag;lyharpouy-also t he
problen1that the recorded i nrage may.
'vinylpyrrolidone.
However, such a reéording medium has the
N problems such that the recorded image is low in light
fastness, or that due to strohg stickiness of the
10 surface of the ink reéeivihg layer having recéived
the ink, blocking is liable to occur when the printed
‘matters are placed one'upon another,hof when a paper,
etc., is superposed on the recorded surface. Thus,
“‘even in such a recording medium, when the recdrding
15 medium is placed under high'humid cdndition, attéchmént
of water droplets, etc., on the sﬁrface of the record-
ing medium'wi;l cause the surface of the ink receiving
layer to have stickiness, whereby troubles may be
caused such as mutual blocking between recording
20 media or sticking of the recording medium mounted on
the recording device to the conveying system of a
printer, etc. In the recording medium after recording,
there is also the problem that the recorded image may

be damaged by migration or flowing-out, etc., of the

25 dye at the printed portion.



be danmaged by m gration or flow ng-out, etc., of the 25 dye at the

printed portion. -6- In one aspect the invention provides a recording
medi um conprising a substrate and a non-porous ink receiving |ayer o
provided thereon, said ink receiving |layer conprising as a nain 4
constituent a hydrophilic 5 . and ‘wat er -i nsol ubl e polyper and 2 to 30%

by weight of a-cationic resin based on the water-insoluble polynmer. In
another aspect the invention prevides a recording nethod perform ng
recording by attaching 10 ~droplets of a recording liquid on a
recording medi um saindohec @setd Hhdiihveritionigkbwidéd & ekt @inlye,
water and an organic solvent, said recording nmedi umconprising a

non- por ous i nkmeddeaimyi mg:mplrﬁ.;aamg praovisidmbtrate s HM ratreon-cpoicdle imk

receiving |layer conprising 15 a hydrophilic and water-insoluble
pol ymer and  zecetivdmgc Layem provided tthereon, saﬂm-ehﬂodimﬁ¢¢iwﬁnghe
present invention provides a recording mediumfor ink recordi ng which

i s particul arl yagese| compuising ragHimain congll tyrn @W@?@P@Mi@ce

gl oss of t he recorded
and water-insoluble polymer and 2 to 30% by weight of

a cationic resin based on the water-insoluble polymer.

In another. aspecf _the .inéention provides a gu)

recording'methqd _perfprming recording by attaching

10 droplets of a recordiﬂg 1iquid on a recording medium,
sa;d recording liquid coﬁtaining;a water soluble dye,
water and an organic SOIVQnt,_said recording medium
compris;ng a non-porous ink receiving 1layer provided
on a substrate, and the ink receiving layer comprising

15. a hydrophilig and water-insoluble polymer and a

cationic resin.



5 images, particularly suitable for obtaining a highly precise imge and a
recordi ng nmet hod by use thereof. Another enbodi nent of the present

i nvention provides a recording nediumfor full color ink jet recording

whi chwi s excellent in water resistance, 10 free from stickiness or

bl ocki ng on the surface even under highlytumd condition, and also free
frommgration or flow ng-out of the dye when water droplets may be
attached on the surface of the recorded i mage, or even when |left to stand
under 15 highly hum d condition, and a recordi ng nethod by use thereof.
Still anotherl enbodi nent ah embodimeatt ofniet ipire sendyiiteent ioacor di ng
medi um for use in ink jet recording, which can be used for observation by

20 projection of d i 0 e R 1Y) L.ea
“nstrument such BECYiPSE. appeosaany” rRaithe Ty b el AN o
light such as coM8dcheds pardicyilardyi exeeddendt iion iotk xemegpttiwieyn ate for
color. printing or etc., to he used for color 25 display such as
liquid crystal, 8ng shaxengsscapddsugiasensdasy efe theemasiorded - g
Detai |l ed Descriptigon of the Pre erﬁed Enbodiments The recordi ng nedi um of

the present inverlP8SSrsPERELSELAFLYeFUAtR FPrbphtadning reddiohilyy | ayer

. precise image and a recording method by use thereof.

_ Another embodiment of the present invention
— provides a recording medium for full color ink jet

recording which is excellent in water resistance,

10 free from stickiness or blocking on the surface even
under highly humid condition, and also free from
migration or flowing-out of the dye when water:
droplets may be attached on the surface of the
recorded image, or even when left to stand under.

15 highly humid condition, and a recording method by use

thereof.

Still another embodiment of the present invention

provides a recording:medium_for use in ink jet

recording, which can be used for observation by
20 projection of recorded imaged onto a screen, etc.,
by an optical instrument such as slide, OHP, etc.,
or for obseréation_of transmitted light such as color
resolution plate in preparation of a pésitive plate
for color printing or CMF, etc., to be used for color
25 display such as liquid crystal, etc., and a récording

- method by use thereof.



whi ch conprises a water-insoluble polynmer and contains a cationic resin
“therein, and the objects of the present invention are acconplished
primarily by this feature. The recordi ng nmedi um of the present inventigg
generally conprises a substrate as a supporting nenber 10 and a recorditg
face provided on its surface, nanely @n_ ink receiving layer, including, for
exanple, the particularly preferable enbodi nents as follows: (1) The '
enbodi ment in which both the substrate and the ink receiving |ayer are
light-transm ssive, 15 and the recording nmediumas a whole is |ight-

transm ssi e idedl e <UHIGH B of Nl Bhetdier s ERSSa Bfied i | NK recei ving

| ayer is smoot : ecei ving |ayer
20 may al so functi @helsdditdiH Wdd N BHDEe S b ¥addrbeitfent don The present
invention is described in nore detail by referrlng to sonme preferable
enbodi ment § sachEHd teibt b Pieintir IMpiRl i e aihRk efecebring layer Mre
specifically, according to the detailed study by the present inventors, it
has been f euricth leatmper irsssso rad iwat emdinso bab e fpyo Iyméheandir¢antsa rregjui r enent s

- 9-1 menti oned above, particularly water resistance and anti -
5 a cationic resin therein, and the ObjeCtS of the

present invention are accompllshed prlmarlly by this
feature.
The,récording medium of the present invention
generally comprises a substrate as a supporting member
10 and a recording face provided on its surface, namely
an ink receiving layer, including, for example, the
particularly preferable embodiments as follows:
(1) The embodiment in which both the substrate
and the ink receiving layer are light-transmissive,
15 and the recording medium as a whole is Iight-
transmissive; _ |
(2). The embodiment in which the surface of the '\;J
ink receivihg layer is smooth and has gloss.
In each emquiment, the ink receiving layer
o0 Mmay also function as the supporting member simultaneous-
ly. |
The present invention is described in more
detail by refer;ing-to.SOme preferable embodiments as
mentioned above as typical examples.
25 More specifically; according to the detailed
study by the present-inventors, it has been ‘found that

a recording medium satisfying the various requirements



é
bl ocki ng property, etc., under highly hum d conditions can be obtai ned
first by forming its ink receiving |ayer of water-insoluble polyner, and
secondly by including 5 a specific anount of a cationic resin in the ink
recei¥i ng layer. Although an ink receiving +ayes conprising a
wat er - i nsol ubl e pol ymer can overcone various problens under highly humd
conditions such as water resistance, stickiness, and blocking, it may not
be able to over cdigntirned akover @ARBEcEar ik wakemtresistandxiang anti-
characteristic fq:n&qma? Fofer P &td &5 MADE eh A iPehdhidt d)ﬂ;f' -
However, the inclusi (S)Qr%o S%f'gsﬁ{eec?fj c anmount of caﬁ onilp.c rescli]n&?h\_t eérlpé]nk
receiving | ayer P & RPEaeF et Y fermingehts \ink regsiving layer
characteristic, oof afatfef-+ingpliible goDAREEY Hd WEcoBLEbY eﬁ-';@;g@mgg% of
printed portd on, a;sharéan.eéirs'1 reciseness of, recorded j nages,, etc., while .
Fetai ning vari oud SR 15 %‘é‘?‘frbtr ALHH B F R hatbrths sHtupTeeeiving
pol ymer. 20 layer. Thel thedwegh iarsainlblmegei wirey Vdyverh edwpricdialg €S
first the present,j nd. | ' Bofsne ophohi ¢ pol yner .havi ng no
hydrophilic pr ope"fﬁyﬁpl‘{aﬁqﬂdr@u{oﬁ?&s a (%%4 y(;rroéérj"[c |echva}rsl?“hs§ﬁ?d?ﬁee“ﬁ1
wat er but is suffyndexy drighldshyimishidonditSpesi such exams tear ofessiattargalr o-
25 | Philic and geldirddind) Wi PRIWEIS, o € Rl HbO UL Wb id e &l e come
copol yrer q grant copol ymer having hydrophi[ic 'segnents and hydrophobi c
segnent s in({he such pyoblems as ink recept1v1ty, flx;ng characterlstlc
- for aqueous 'ink, water resistance of the printed portion.
A However, the inclusion of a specific amount of cationic
resin in the ink receiving layer can solve the problems
of ink receptivity, fixing characteristic, color forming
15 property of dye, water resistance_of'printed portion,
sharpness, preciseness of recorded images, etc.; while
retaining various excellent performances obtained by

water-insoluble polymer.

20 ‘The water-insoluble polymer which characterises
first the present invention is not a general hydrophobic
polymer haVing no hydrophilic property at all, but it
is a polymer which is insoluble in water but is suffic-

Y iently hydrophilic. Specific examples of such hydro-

25 philic_and water-insoluble polymers are shown below.

(1) Block copolymer or grant copolymer having
hydrophilic segments and hydrophobic segments in the



nol ecul e: Such a bl ock copol yner or graft copolyner is water-insoluble as a
"“whol e, but hydrophilic. The hydrophilic segnment of such a polyner is a
segment of 5 a polyner of two or nore vinyl nmononers having hydro- philtTc °®
groups such as carboxylic group, sulfonic acid group, hydroxyl group, €fher
group, acid am de group, nethylol atedygroups thereof, primary to tertiary
am no groups, quaternary ammoni um group, etc., and 10 exanpl es of such
hydr ophi | i ¢ nmononer nay i ncl.ude (neth)acrylic acid, mal eic anhydri de,
vinyl sul fonic acid, sul fonated styrene, vinyl ‘acetate, nono(meth) acryl ate

or nonogal ' ponoI such as ethylene glycol, (nmeth)acrylic acid
am de, gt ﬁ&ff‘?"gjtle% 15 products thereof, nono- or di-al kyl am noet hyl

(meth)- acrylate, ogidirdasiger é&ﬁ@yfﬁértbfr?PéftVb8¥619Mé£0£§d0ne vi nyl
pyridine, etc. The hydrophobic polynmer segnmeni is a polyner of two or nore

monomer s, iwdteit iMsslbidsas Ehwis1a) bt "NyePephPL oY | erre butyl ene,
etc.; aromatic vinyl conpound such as styrene, nethyl styrene, vinyl

napht hal enenydtaphihid cgegmérct of eémdsln aupblymeri Dyl acbegmede, ofi nyl i dene
chloride, vinylidene fluoride, etc.; various al cohol esters of unsaturated
car boxysi c 2 polymneis @ilctwcaso:( rmeong aw.lle cmouomiersrbaving hyddoand ot her S;
etc. Also, other water-soluble polyners than those
philic groups such as carboxylic group, sulfonlc acid
group, hydroxyl grqup, ether_group, acid amlde group,
methylolated groups thereof, primary to tertiary
amino groups, quaternary'ammonium group;_etc., and
10 examples of such hydfophilic_monémer méy:include
(meth)acrylic acid, maleic anhydride, vinylsulfénic
acid, sulfonated styrene, vinyl acetate, mono(meth)
acrylate or monomaleaté of a polyol suéh as ethylene
glycol, (meth)acrylic acid amide, methylolated
15 "products thereof, mono-~ or d1-alkylam1noethyl (meth)-
acrylate, quaternarlzed products thereof, v1nyl
pyrrolidone, vinyl pyrldlne: etc. : \)
The hydrophobic polymer segment_is a polymer
of two or more monomers, including olefiné such as
20 ethylene,'propylene, butylene, etc.; aromatic vinyl
| compound such as styrene, methyl styrene, vinyl
naphthaléne, etc.;.halogenated olefins such as vinyl
chloride, vinylidene chloride,_vinyiidene fluoride,
etc;; varioué alcohol esters of unsaturated carboxylic
95 acids such as (meth}acrylic.acid, crotonic acid and
others; etc.

Also, other water-soluble polymers than those



| nmentioned above, nanely hydrophilic natural or synthetic polyners,

I ncl udi ng,” for exanple, natural resins such as al bum n, gelatin, casein,
stearch, cationic starch, gum arabic, sodium al ginate, etc., 5 polyvinyl

al coltet , pol yami de, pol yacryl ani de, poly- vinyl pyrrolidone,

pol yet hyl enei mi ne, pol yvinyl- pyridiniumbhgjde, nmelamne resin,
pol,yur et hane, pol yester, sodium pol yacryl at'€, etc.,- or hydrophobic natural
or synthetic polynmers obtained by nodifying 10 these to water-insol uble
can be used as the hydro- philic polyner segnents or hydrophobi c pol yner

poymar . 15 1 e Binet Wit { e ) FiART R g et r - S0l ubl €
pol ymers, etc. ve and desgrib belom/mnth an .a roprlate
crossl i nki ng agen?’ q;%%té g"ngt%llﬁ 5t H‘é‘cg' e"rﬂg’t A REPR S

wat er - i nsol ubl e Wetﬂ%t sl g *AM%@ | iferatt fo%%f‘sreé (&Pardrol yrrer

conpl ex conprising acidic polymer a C po ﬁ?h po yner conpl ex

conprises a basi ¢aRHTR' s2AG R WI&MdWodﬁMd;; QST s€ 25
as disclosed in Japanese Patent Publlcatlons Nos. 3701 f1976 an

42744/ 1980. RfEf@bdbbﬁnbﬂsch@@BlWE@%ﬂyamﬂaéWﬂﬁdIyadﬂylamlde, poly-
vinyl pyrrolidone, polyethyleneimine, polyvinyl-
pyrldinium halide, melamine resin, polyurethane,.
polyester, sodium polyacrylate, etc.; or hydrophobic
natural or synthetic polymers.obtained by modifying

10 these to water-insoluble ean be used as the hydro-
philic polymer segments or hydrophoblc polymer
segments as a matter of course.

(2) Crosslinked product of water-soluble
polymer: | | |

15 ' This is obtained by crosslinking various
wateresoluble'polymers, etc., as mentioned above and

W, . described below with an appropriate crosslinking

agent or radiation to the extent that they can
become water-lnsoluble w1thout los;ng hydrophlllc
20 property.

. (3) Polymer.complex_comprising acidlc polymer

and basic polymer: . o | |
Such a polymer complex comprises a basic
polymer and an acidic polymer, and it is known p__ se

25 as disclosed in Japanese Patent Publlcatlons Nos.
37017/1976 and 42744/1980.

Preferable basic polymers for formatlon of



- 12 - 1 such a polyner conplex are inclusive of those as shown bel ow.
Honmopol ynmers of N-vinyl pyrrolidone, N-vinyl-3- nethylol pyrrolidone,
N-vi nyl - 5- et hyl pyrrolidone, 5 N-vinyl-3,3,5- trinethylpyrrolidone,
N-vi nyl -3- benzyl pyrrolidone, N-vinyl |per|done N-vi nyl -
net hyl pi peri done, N-vinyl -caprol act amt2N-vi nyl capryl - Iactan1 :
N-vi nyl - 3- nor phol i ne, N-vinylthiopyrrolidone, N-vinyl-2-pyrrolidone,
or random co- 10 polynmers, block copolyners, graft copolyners thereof with
ot her nononers in general; honppol yners of N-vinyl-2-oxazolidone, N
vi nyl - 5Jnetﬁ9¢b2@0&%&5meeoﬁ@mpkﬁv.ﬁyﬁ EngLHgive. ofx XPesedase,
N-vi nyl - 4- nmet hyl xazol i done, - N-vinyl- 15 2-thi ooxazol i done, .
N-vi nyl - 2- n%?%%%t%%gﬂfothlazole or random copol yners, block copol yners,
graft copol yners thereof th othg Nnnno rs_in 3§nera honnﬁo ymers of

I

N-vi nyl i mi dazol e, NIOFRDP= Lymele, A1 MV any SPErRY ROPr aNTEERYE A dazol e, 20
or randon1q&gghgggiﬁyﬁp$ffg?ﬁgpokygﬁﬁgl_g ﬁ%&h&?@yk¥gﬁr§ gereof wi th ot her

nmonomers in gé onopol yrer's pyri ‘etc., or random

copol ymrs,N%?ﬁ{*ﬁ@Pﬁ" S’UEHmeGﬁgibyEQo%ESb)‘xEEr -Kr?ﬁﬁzza W'th ot her

monomer § in geneta copol yner | e nononers whi ch
may used 'nbéﬂ@yﬁﬁ?fﬁofﬂ@@ﬁénﬁﬁsvﬂﬁylbEﬁb?ﬁéoﬂ@noﬂﬁbinyﬁ 4-

L -~

u

methylplperldone, N-v1nyl-caprolactam, N—vmpylcapryl—
lactam, N-vinyl—3-horpholine, N—vinylthiopfﬁrolidone, ;J
N-Qinyl—z-pyrrolidoné, | or random co-
10 polymers, block copolymers, graft copolyﬁers thereof
w1th other monomers in general-
homopolymers of N-v1ny1 2-oxazolldone, N-
vinyl-5-methy1-2-oxazolldone, N-vinyl-5-ethyl-2-
oxazolidone, N-vinyl-4-methyl-2-oxazolidone, N~-vinyl-
15 2-thiooxazolidone, N-vinyl-2-mercaptobenzothiazole.,
| or random copblymérs, block copolymers,
-graft copolymers thereof with other monomers in general;
homopblymers.of N-vinylimidazole, N-vinyl-2-
methyllmldazole, N-v1nyl 4-methy11m1dazole'
20 | ' or random copolymers, block copolymers, graft
copolymers thereof w1th other monomers in general;
homopolymers of 2- or 4-v1nylpyr1d1ne, etc.,
or random copolymers, block copolymers, graft co-
polymers thereof ﬁith oihef monomers in §eneral; and
25 | SO on. ”Other copolymefizable monomers_which-may used
in thé.above copolymers may_includé monomers_iﬁ

general such as methacrylate, acrylate, acrylamide,



general such as nethacrylate, acrylate, acrylam de, - 13 -1
acrylonitrile, vinyl ether, vinyl acetate, vinyl inidazole, ethylene,
stsyrene and ot hers. Particularly useful are homopol ynmers and copol yners of
N-vi nyd pyrrol i done, N-vinyl piperidone, 5 Nvinylcaprolactam

N-vi nyl morphol i ne, N-vinyl-2- oxazolidone and

N- vi nyl - 5- et hyl - 2- oxazol i done. I n the cas Sof copolyners, it is preferred
that the nitrogen containi ng nonomner as ment i oned above shoul d be cont ai ned
at a proportion of 50 nol % or nore. On the other hand, the

h the.ab b
pol ymor " (hora. Cﬁgm&'%‘—ri%%?y%wlp%‘cﬁ‘%ir pyéﬁﬁheéf%éﬁsfvoﬁlﬁg9Yﬁc| i ve

of oihose having_sheeboble, NuPhoXuheor 0UpcLho! DRaTBLAGHLE, 10 addition to

those 15 having s oni c acl d” grou oxyl'ic aci group, sul fate ester

group, phosphate ester 9#9991c9i‘§99&'ﬁs8¥€i05¥£ H5RYB 23 ¥rknghgde those as
shown below. 1. Pol yner having carboxylic acid group naI car boxylic

group pol yest er scoOpbBymeds 20f NWyvihglpeasbl 980RE , pﬁL¥§ﬁ§?9¥¥ékEdéﬁéd3 such’
as citric acid, tartaric acid, phthalic acid, etc., and poly- hydric

al cohol s sucls aSNevhyykﬁapgbyaotaml NabﬂhynﬂdrpholﬂhethuLemﬁygLycol etc.,

In acid excess; acidic cellulose derivatives nodified with
oxazolidone and N-vinyl-5-methyl-2-oxazolidone. In
the case of copolymers, it is preferred that the
nitrogen containing monomer as mentioned above should
be contained at a proportion of 50 mol% or more.

10 On the other hand, the acidic polymer capable
of forming a polymer compléx_with the above basic
polymer (here, the "acidic polymer"™ in the presént
invention is inclusive of those having alcoholic
hydroxyl group in the molecule, in addition to those

15 having sulfonic acid group, carboxylic'acid group,
sulfaté ester group, phosphate ester group, pheholic'

KJ ‘hydroxyl group) may include those as'shoﬁn below.

1. Polymer having carboxylic acid group
Terminal carboxylic group polyesters obtéined
20 by the reaction of polycarboxylic acids such as citric
acid, tartaric acid, phthalic acid, etc., and poly-
hYdric alcohols such as ethylene'glycol, 1,4-butanediol,
diethylene glycol, etc., in acid excess;
~acidic cellulose dérivatives'modified with
25 various polycarbokylic'aCids (see Japanese Patent
Publication No. 5093/1960);

homépolymers of polycarboxylic acid vinyl ether



.25 various polycarboxyllc acids (see Japanese Patent Publlcatlon No.
5093/1960) honmopol yners of pol ycarboxylic acid vinyl ether -14- ester
nononers, etc., or random copolymers, block copolyners, graft copolyneps: - -
t her eof mnth other nmonomers in general (see Japanese Patent Publicati of<No.-
8495/ 1960); 5 honopol ynecLs j@f stononers such as acrylic acid or

nmet hacrylic acid, random copol yners, block co- polyners, graft copolyners
thereof with other nononmers in general; honopol yners:-of [err]-unsaturated
vinyl nmononers 10 such as nmal ei c anhydride, itaconic acid,-etc., random

copol yqer seske@citofienek%yeetc. grattrﬁga@hv@a@anyma’ f pliddk ot her mononers
I n general (see Miurahashi, |noue, Tani *Gosei Kobunshi (Synt hetic

Pol ymer) (bbbbiymErszsgrasz abﬁoEym&E%-&&Qxebiahwwm Qtean, 15 1971). 2.
Pol yner having sul fonic acid group: Cellul ose.derivatives such as O et hyl

cel | ul ose monbmeeshydr ggreraill f(see Tppangse PaitemtatPebldeldtilomse acetate
hydr ogen sul fate hydrogen phthal ate, 20 ethyl cellul ose
hydr ogen- Neul 84B6/28602; O P-sul fo- benzyl cellul ose acetate,
O ethyl -O P-sul foethyl cellul ose acetate, etc. (see Japanese Patent
Publ i c&ti on ‘homopolymers of monomers such as acrylic acid
or methacrylic acid, random copolymers, block co-
polymers, graft copolymers thereof with other monomers
in general; _ : . o o o/
| homopolymers of o,B-unsaturated vinyl monomers
10 such as maieic anhydride, itaconic acid, etc., random
copolymers, block copolymers, graft copolymers
thereof with other monomers in general (see Murahashi,
Inoue, Tani ed., "Gosei Kobunshi (Synthetic Polymer)
(III)", P. 250-257'and P. 374-380, Asakura Shoten,
15 1971).
2. Polymer having sulfonic acid group:
Cellulose derivatives such as O-ethyl gelluloée ‘ <;/
acetate hydrogen sulfate hydrogen phthalate,
cellﬁlose acetate hydrogen sulfate hydrogen phthalate,
o0 ethyl cellulose hydrogen-O-sulfobenzoate, O-P-sulfo-
benzyl celiulose acetate, O-ethyl-O-P-sulfoethyl
celluiose acetate,_efc. (see Japanese Patent Publication
No. 5093/1960) ;
| _ sulfonlc ‘acid mod1f1ed polymers of polyvxnyl
és alcohol or ylnyl_alcqhol copolymers with sulfonic
acid compounds (e.g. 0-sulfobenzoic;a¢id,_sﬁlfo-

propionic acid; sulfovaleric acid, sulfobenzoaldehyde,



No. 5093/1960); sulfonic acid nodified polynmers of polyvinyl 25 al cohol
vi nyl al cohol copolyners with sulfonic acid conpounds (e.g. O sul fobenzoic
acid, sul fo- propionic acid, sulfovaleric acid, sulfobenzoal dehyde, -
- 1 swtfophthalic acid, etc.). 3. Polyner having hydroxyl group: Ethyl

cel l ul ose, benzyl

cel l ul ose, hydroxyet hyl- ci |4l ose, hydroxyethyl /et hyl

cel l ul ose, hydroxyethyl/ 5 benzyl cellul ose; honopol yners of nononers
having sul fonic acid or phenol groups, or random copol yners, bl ock co-

pol yners and graft cggﬁl ners thereof with other nononers in general; 10

ot herw se aci

t& ik, &G dus pol ymers with conpounds

cont ai ni ng carbox%. &Hg; s or sul fonjc acid groups or phenolic groups.

Pr ef er abl e basic
conpl ex as descri

aé’&rlﬂ DKM IHWHPF or i ng t he pol yner

fer- ably 1000
3:She{he2e %DlechO; U V, excel.l ent
CH d%ﬂ rn¥&yb%¥%}%g}faéﬂ s|§%'%§9%%h <ﬁrﬁ§P¢Eﬁ

receptivity, sharpness 0

The proporthps<yéan¥ngélld¥3§gﬁﬂs used may

A\
10
15
o
20
25

homopolymefs_of-monomers having sulfonic acid
or phenol groups, or random copolymers, block co-
polymers and graft copolymers thereof with other
monomers in general;

otherwise acid modified.products of various
polymers with compounds containing carboxylic groups
or sulfonic acid groups or phenolic groups.

Preferable basic polymers and acidic polymers
for forming the polymer complex as described above
should_have molecular weights of 500 or more, prefer-
ably 1000 or more, respectively and by use of the.
both polymers with these molecular weights, an ink
receiving layer excellent in ink receptivity, sharpness
of image, and water resistance can be formed.

The proportions of both polymers used may
be within the rangé of from 20/1 to 1/10 in terms of
the weight ratio of the ba51c polymer/aC1d1c polymer.

The second spec1flc feature of the recording
medium of the present invention resides in that a
specific_amount:qf_a cationic resin is included during
formation of the ink receiving layer from the hydro-

philic and water-insoluble polymer as described above.

or

15

bed abo?"—*}i Li]lglé-‘[have nol e uI ar]U]fwe]t t;&&‘g%om%glme



be within the range of from20/1 to 1/10 in terns of the weight ratio of
"the basic polyner/acidic polynmer. The second specific feature of the
recordi ng nmedi um of the present invention resides in that a 25 specifit
amount of a cationic resin is included during formation of the ink
receiving |layer fromthe hydro- philig and wat er-insol ubl e polyner as
descri bed above. / -16- As such a cationic resin, any of the polyners
known in .the art having ionic cationic group can be used in the present

i nvention, preferably having quat ernary anmoni um groups, particularly

preferably 5 the G g &R %%em% '-sg)ﬁ 1 t]aqp; ogm}ge %gjtilpoym bel ow and

pol ydi al | yl am ne déri vatl ves or acry havi nomer s

represente o gﬁﬁj erein
[err] eachirn?"m egglnt é?‘?‘éé‘(r#‘)&z" an ﬁing}rlgﬁ{pl, rﬁll 7b¥\,n
and Y repr%%%ﬁ?inﬁ&ﬁ@”ﬁiéﬁéﬂﬁJ1ﬂﬁaﬂﬂlon, pf@@érably having

quaternary ammonium groups, partlcularly preferably

the compounds represented by the formula (I) shown

n

below and polydiallylamine derivatives or acrylamides,

etc., having the'monémers represented by the formulae

(II)-(IV) shown below. v
10 (1) CL —CH2 -CH=- 0+ —H
- l
" ?HZ )m N
 RL-N@ -R3 -YO
_ | _ S
R2
15 wherein R1l, R2, R3 each represent hydrogen'or aﬁ'alkyl
group, m is 1 to 7, n is 2 to 20, and Y represents an
acid group. - B Q;)

(II) —CH2 =~ CH - CH - CH2-}—
o . o e .
20 h ' CH2 CH2

(III)  CH2
25 . _{cH2 - clzn' ?H—)—
| ' CH2  CH2

Sy
s

Rl

"Y@'

/
@ - .
\\\‘RZ

X is 2to 20,

»



FERR] In the formulae (11)-(1V), [err] and [err] each represent [err], Y
represents an acid group. 10 Exanpl es of the conpound represented
by the fornmula (1) may include Narpoly-607 (produced by Narcochem cal Co.),
Pol yf | x (Regi stered Trade Mark) 601 (produced by Showa H ghpol ymer Co.,
Ltd.), etc. The conpounds represented by the fornulae 15 (I11)-(IV) are

pol ydi al I yl am ne derivatives, which can be -oldt7ai-ned by cyclic

pol ymeri zati on of diallylamne conpounds, and may be exenplified by Percol
1697 (produced by Allied Colloid Co.), Cat Floc C (produced by Cal gon
Corp), PAS (produced by Nitto 20 Boseki. Co., Ltd.), Neofix RPD (produced
by Ni kka Kagakul Co., Ltd:.).(rthe ink receivimulayer of the recording nedi um
of the present invention is preferably Lp(ﬁe n non-porous state fromthe
hydrophilic and water- 25 -insol ubl-e<pdiyner and tdie -ca:tH'i)n-i S Hesin as
descri bed above, and the cationic resir added is clontrol Ied #&XWwi thin the
range of from2 to 30 wt.% preferablyCH - 18-CHf)20 wQ % lKased on the
wat er -i nsol ubl e polymer. For formation ok_a nga=porous ink-receiving

| ayer, during formation of the ink receié%ﬁgbléyeT,-vﬁthdﬁﬁ)use of

5 ' : R1 R2

In the forhulae (II)-(IV), Rl and RZ.each
represent QCHB, -CHé-CH3, -CH2CH20ﬁ, Y represents an
acid group. i |

10 Examples of the compound repreéegte& by the
formula (I) may include Narpoly-607 (produced by
_ (Registered Trade Mark )
Narcochemical Co.), Polyfix{ 601 (produced by Showa
Highpolymer Co., Ltd.), etc. B |
The compounds represented by the formulae
15 (II)-(IV) are polydiallylamine derivatives, which cén
be obtained by cycli¢ polymerization of. diallylamine
W, | compounds, and may be exemplified by Percol 1697
~ | (produced by Allied Colloid Co.), Cat Floc C
(produced by Calgon“Corﬁ), PAS (produced.by Nitto
20 Boseki Co., Ltd.), Neofix RPD (prbduced.by Nikka
Kagaku Co., Ltd.).

The ink recei?ing';ayer of the recording
medium of the present invention is preferably férmed
in-non-porous'state”from the hydrophilic and water-

95 insoluble polymer and the cationic resin as described

above, and the cationi¢ resin added is controlled to

within the range of from 2 to 30 wt.%, preferably 3



an excessive anmount of fillers, etc., a solution of 5 the materials as
descri bed above may be applied and dried on the substrate to formthe

|l ayer. In the prior art, for exanple, in Japanese Lai d-open Patent ey
Publ i cati ons Nos. 84992/ 1981 and 20696/ 1984, etc., recording nedia ~
containing cationic 10 resins such as polyvinyl pyridinium brom de,

di met hyl - anmoni um chl oride, etc., in porous ink-receiving | ayer have
been known. In the case of such a record- ing nmedi um having a porous
surface, since the cationic resin contained in the ink receiving layer is

adsorbegt 15:8Y 26N PQr BUS B gmhe%a;t%:ﬂ.q'n%aﬂ g%g;pgg' Gl S @y the

out er no portion of the ITnk recelvin ayer, i |"e andbunt added

was about 0fQ%mseian%g‘V%okohhﬁa%%fseanawcgg%i}lgﬁ 1G4 _,Ofdu%j]e%a/t ed paper.

In the case of a recording nmedium havi ng an réceiving er with

porous surf ggemathiBaeoEhenhdy nkn rletR ivilhg &giered witheoid Wskd oy the porous
| ayer near the surface of the recording mediumand also simlarly forns.

some kinds ah baedssive ot oft ifdlilersssigtce)i ot isodudicdnh@fout er nost
surface, the 25 -anpbunt of the cationic resin may be sufficiently about
0.01 tos0. lthe. tatekrfialbe aanmdestribeidn abewse thayo bepappilied ndt range, for
exanple, 2-3 wt.%or nore, there . -19- 1 nay be caused problens such as
decol or at i odrdedsonckhe substrate to form the layer.
| In'the prior art, for example, in Japanese
Laid-open Patent Publications Nos. 84992/1981 and N
20696/1984, etc., recording media containing cationic
10 resins such as polyvinylpyridinium broﬁide, dimethyl-
ammonium chl&ridé, etc., in a porous ink-receiving
layer have b’eeh.kno_wnf ~In the case of such a record-
ing mediuﬁ having a porous surface, since the cationic
resin contained in- the ink receivipg layer is adsorbed
15 by'the porous pigmenﬁ of cellulose fiber elements at
the outermost poftion of the ink receiving layer, its
preferable amount added was about 0.01 to 2 wt.% of \:;
the coatedllayer in the case of a coated paper.
In the qasé_of.a recording medium having an
. 99 - ink receiving layer with porous surface, since the
dyé in the.ink.received is captured by.the porous
layer near the surface of the recording medium and
also simila:ly forms some kinds of bénding with‘tbe
cationic resin existing on the outermost surface, the
25 ambunt.of the cationic_resin may be sufficiently about

0.01 to 0.1 wt.3. If the amouhf is increased to more

. than that range, for example, 2-3 wt.% or more, there



ing of the recording nedium surface due to lowering in ink absorbing
capacity of the ink receiving |ayer- or a bleed of the cationic resin. 5
However, in the case when the ink receiving |ayer contains a cationic resin
in the/ recording nmediumw th non-porous surface as in the recordi ng nedi um
of the present invention, the ink absorbing gechanismis different from
that of the porous ink 10 receiving |ayer %ln the case of non-porous ink
receiving layer, according to swelling of ink receiving layer), and
therefore effect of the cationic resin added is different. In the case of a-

recordi ng ”Edhun1¢%§rbgqgau§éap§ 5Bfém§uééﬁﬁeast&gcgygfégfg vgg g%lEg t he

surface reaches t i nner nost Ion of 't recer vi ng

cationic resin isjApidorehy fespLasRy h8aith §€§f9c£°&§é“ﬁ%pibﬂé y the

ink receiving layer” For sufficient water resistance printed”portion

20 in this case,ir ﬂﬁkqéﬁﬁofﬁﬁﬁgoéagaéﬁtyoafCtﬁésiﬂk'§eééﬂﬁiﬁ§d1a§€9 on
the contrary, neither |owering in ink absorbency nor bleed of Tationic

resin as in the cosea Hleed o tik-cLeboNidgreayel W Il occur even if 2
wWt.%or nore of a cationic resin may be contai ned. 25. However, in the case
of a non-porodis surface, Héweven] i bmi the esase i whenntle nink | reeaitessgof 30
w.% the filmformng property of.the ink receiving | ayer wll
layer contains a cationic resin in the recording
medium with non-porous surface as ih the recording
-/ medium of the presen£ invention, the ink absorbing
mechanism is different from that of the porous ink
10 receiving layér (in the case of hon-pordus ink ieceiﬁing
layef, according to swellihg of ink recéiving layer),
and therefore effect of the catiénic resin added is
different. .
In the casé'of a recording medium with non-
15 porous surface, the dye received at the surface'
reaches the 1nnermost portlon of the ink rece1v1ng
W layer, and the cationic resin is unlformly dlspersed
in the resin fbrming primarily the ink receiving layer.
For sufficieﬁt water resistance of the printed portion
20 in this case, 2 wt.% or more of a caﬁionié resin is
requiréd, and, on thé contrary, neither lowering in
ink absorbency nof'bleed of éationid resin as in the
case of porous ink;redeiﬁing layer will occur even if
2 wt.% or more of a cationic resin may be contained.
25 However, in the éase of a non-porous surfacé, if a

cationic resin is contained in excess of 30 wt.%, the

film formihg property of the ink receiving layer will



-20- | be deteriorated or |owered and otherw se water re- sistance of the
ink receiving layer itself will be undesirably |owered, whereby the surface
of the ink receiving | ayer beconmes sticky due to the cationic 5 resin, .
under highly hum d conditions. Thus, the present inventors have found Pﬁat
the preferable content of a cationit P8sfn when added in a recordi ng medi um
Wi th non-porous surface is about 2 to 30 wt.% preferably 3 to 20 w.% 10
which is not suitable in the porous case, and therefore it is one of the

ot opor (fon B8 SFEeTioAaEaBLoE thye Pk bl okReERTER PafetheZaar i on 1ot h
15 veler-| gooLible B! YBT3 AR0LbE163hEORRGLoTkACRE deTer bRed above,

ot her water-s rop fre poly oyed I'n conbination

wi thin the ﬁﬁﬁ@@afﬁbfﬁ ﬁ&ﬁér@&t WHBﬁébytQﬁeOQhﬁ%héeoBft@ﬁepiﬁﬁe”t

I nventi on. Furt hef, “for rengt hening the.ink receiving |ayer

and/ or adhe§é@é1$9n§h2a§éi?sbéébﬁesl Erderyr ade l&bdtaaheatsoﬁeél ns such as
SBR | atex, NBR |atex, polyvinylformal, polymethyl methacrylate, polyvinyl

butyral 5 poféﬁﬁﬁyxhﬁmei-rhighlpohymwybonahar_ibeb, poly- 25 vinyl acetate,
phenol resin, al kyd resin, etc., may be used in conbination within the
range whi ch does noThuspathet peesbpéctiavehtblrte paesefibundvehhaicon.

the preferable'content of'a cationic resin when

added in a recordlng medlum w1th non-porous surface W

is about 2 to 30 wt. %, preferably 3 to 20 wt.%,

10 which is not sultable in the porous case, and therefore
it:is one of the spec1f1c features of the present
invention to contain a catlonlc resin at a proportion

‘as specified above, |
In the present invention, in addition-to the

15 'water-insoluble polymer and the cationic resin as
.described-above, other water-soluhle to hydrophilic
poiymers may be empioyed in*combination within.the
range which does not impair the objects of the.
present 1nventlon. |

20 Further, for strengthenlng the ink rece1v1ng
layer and/or adhesxon to the substrate, if de51red
hydrophoblc resins such as SBR latex, NBR latex,
polyvinylformal, polymethyl methacrylate, polyvinyl
butyrai, polyacrylonitrile, polyvinyl chloride, poly-

25 v1ny1 acetate, phenol re51n, alkyd re51n, etc., may be

used in comblnatlon W1th1n the ranqe whlch does not

impair the obJects of the present 1nventlon.



£21 -1 Al so, for inprovenent of ink absorbency of the ink
receiving layer, it is possible to disperse fillers such as silica, clay,
tal c, diatomaceous earth, cal cium carbonate, calciumsulfate, barium
Sul fate, 5 alumnumsilicate, synthetic zeolite, alumina, zinc oxide,
Ilthopon satin white, etc. in the ink receiving layer, within the range
whi ch does not nake the ink receiving | ayer p@lous. As for the substrate to
be used as the 10 supporting nmaterial for the ink receiving layer in the
present invention, it nmay be any transparent or opaque substrate known in
the art. Prefer bIe exanpl es .of transparent substrates may include filns or
pl ates such as (6357 pol yest er Ald§mEoryiigpomnenadsiak inks ahgarkentbrf cthe
resins, polyvinyl chl&rlde resins, Iylmde resins, cell ophane (Registered
P!

Trade Mark) cel | ul oi® te&eléma‘gg|lé§§ | dtfestS MASSEAR et%rsia’qme%%ﬁosﬂla%%%s
| ud f I th | plat t

Y genoral - or ot hoElEls Ao dAdtisny S0 4ttr dadinn CHe SRS SN have

been subjected to oggﬁ_e hn%a%%%t rg%nt c%cl%%rq#nsqlf%toy,o\a\géernﬁ%a“p % pate,

recordi ng medi um of present I nVerftion i's forne prlnC|pa
nmaterials as de-; sciyihbed nP\e§1 193¢ d N sta,t}gﬂ,;g@_,fcer L BYa Of 2
t he above (1), both tﬁé subsﬁrate an he 1 nk rece|V|n .ayer are Ilght

transm ssive with | okgde, lithopon,”satin white, etc. in the ink receiving
.layer, within the range which does not make thé ink
— receiving layer porous.
. As for the substrate to be used as the
10 supporting material for the ink réceiving layer in the
present invention, it may be any transpafent or opagque
substrate known in the art. Preferable examples of
- transparent substrates may include films or plates
% : such as of polyester resins, diacetate resins,
15 polycarbonate resins, pOlyv1nyl chloride re51né,

(Registered Trade Mark )
- polyimide resins, cellophane( celluloid, etc. and

‘glass plates. Preferable opaque substrates may
— include, for example, paper, cloth, wood, metal'platg,
synthetic paper in general, or otherwise the above
20 transpérent substrates which have been subjected to
opacifying treatment according to known means.

The recording medium of the present invention
is formed by use of the principal materials as de-
scribed above, énd in the preferable embodiment of

25 the above (1), both the substrate and ﬁhe ink
receiving layer are.light-transmissive'with linear

transmittance being 10% or higher, and the recording




transmttance being 10% or hi gher, and the recording - 22 - 1 nediumas
"a whole is light-transm ssive. The recordi ng nedi umaccording to this

enbodi nent is particularly excellent in light- transm ssivity and theretore
used primarily in the 5 case of OHP, etc., for projecting recorded i mges
by an optical instrunent onto a screem etc., and it is useful as the
recordi ng medium for observation of transmtted |ight. Such a

| i ght-transm ssive recording nedium 10 can be prepared by form ng a
light-transm ssive ink receiving |ayer froma m xture of the

mater-ipsohgggﬁmpggygeghgyétﬂgay&gﬂgugfhdéﬁ?ggfgégescribed above on the

|l i ght-transm ssive substrate as descri bed ove. As the nethod for formng

such an ink receivirhg ¥ecor@i®ly niddifn TEBcIYERRY Y Yerbes enpl oyed a net hod
in which a coating solution is prepared by dissolving or dispersing a

m xture of embodifiett- i3S partlieuleanlierexrel Idife Gat iliyge+ esin as descri bed
above and said coating solution is coated on the |ight transm ssive 20
substrat e &raasdisgivd tiyhanidndherefidmesd weth msineadilydat itlge rod bar
coating, spray coating, air knife coating, etc., followed by rapid drying,
or a net hogase wfi OHPa edicut,i dierofprdiectking -Hewmiddd cipageser i s applied
and then a solution of the cationi-c resin
by an optical instrument onto a screen, etc., and
it ié useful as thé,;ecording medium for observation
of transmitted light.
Such allight-t:ansmissive recording medium
10 can be prepared by_forming a light-transmissive ink
-receivihg layer from a mixture of the water-insoluble
polymér and the cationic resin as described above on
the iight-transmissive substrate as described above.
| As the method for forming such an ink receiving
15 layer, there méy preferably be employed a method in
which'é coating solution is prepared by dissolving or
dispersing a mixtgfe of the water-insoluble:polyher \;/
and the cationic resin as described above and said
éoating solution is coated on the light transmissive
20 substrate according to the known method such as roll
coating, rod bar coating, spray coating, air knife
coatiﬁg,letc., followed by rapid drying, or a method
in which a solution of.ﬁhe water-insoluble polymer
is ﬁpplieduand-then a solution of the cationié resin
25 is applied. It is also possible to use the-ﬁethod

in which a mixture of the above water-insoluble

polymer and the cationic resin is subjected to hot



25 is applied. It is also poséible to use the method in which a mxture
of the aboVve water-insoluble polyner and the cationic resin is subjected to

hat .-.- 23 - 1 nelt coating or the method in which a single filmfor ink
receiwming layer is once forned fromthe materials as descri bed above, and
sai.d filmis lam nated on the above substangg._ 5 The recording

medi um of the present inventionh according to the enbodi nent (1) fornmed as
descri bed above is a light-transm ssive recordi ng nedi um havi ng sufficient
light transmissivity. The sufficient light transmssivity as herein 10

menti oned neaps niEit doatingedr WhawiEtHoaGo Ghildh o G F iMgdifyp
shoul d desirably exhibit at |east 2% preferably at |east 10% If the

| i near transmitt dmke recei%ing Niaylear ist lohdee Cortrd iffege tha ntaisara/ed by
projection by 15 COHP, for exanple, onto a screen. Further, in order for the
fine portion of fwEsedescwided abaye,t ande satisefiidesh sksariaminadted lamedre
transmttance shoul d desirably be 10% or higher. The linear transmttance T
(% as herein 20apove swdstiancg.val ue which is determined by neasuring the
spectral transmttance of the linear light which enters a sanple
perpendi cul ard y, transmi T8et FE§egRing meédium of the present invention

according to the embodiment (1) formed as described
above is a light-transmissive recording medium having
Y, sufficient light transmissivity.
The sufficient light transmissivity as herein
10 mentioned means that the linear transmittance of the
recording medium should desirably exhibit at least 2%,
preferably at least 10%. |
if the linear transmittance is 2% or higher,
the recorded image can be observed by projection by
15 OHP,_for example, onto a screen. Further, in order
for the fipe portion of the recorded image to be
observed sharply, the linear transmittance should
desirably be 10% or higher.
The linear transmittance T (%) as herein
90 Wmentioned is a value which is determined by measuring
the spectral transmittance of the linear light which
enters a sample perpendicularly, transmits through -
thé sample, passes through a slit on the lighﬁ
receiving side which is locatéd at least 8 cm apart
25 from the sample on the line extended from the incident
light pathway and is received on a detector, for

example, by means of 323 Model Hitachi Automatic



the sanpl e, passes through a slit on the light receiving side which is

| ocated at least 8 cmapart 25 fromthe sanple on the |line extended from
the incident |light pathway and is received on a detector, for exanple,;?y -
means of 323 Model Hitachi Automatic - 24 - | Recording : -
Spectrophot oneter  (produced by Hitaghi Seisakusho), further determ ning
the Y value of tristinulus val ues of *&oTor and cal culating fromthe
following fornmula: 5 T =Y/ Yo x 100 (1) T

linear transmttance Y: Y value of a sanple Yo: Y value of a blank Thus,

t he |ipear mtitance . | O nul he present jnvention is
relatige t%§§$$§§55|'%ﬁ§?§§?§5¥$m?§§%1k?ﬁ?gﬂ%65r§¥1§%£?ﬁ§é transmttance
det erm neg, s beg.i USi gl S | 9] ovi di ng an
fntegraiiﬁé}%éﬁgﬁéﬁéﬁ’t %gﬁéé? %?Eé?%g#%$g)€g? %gg%%€§ ?geterni%ed fromthe
ratio of vglues; whels L tep e : b ' [ on the back
of a sanple) accordi ng]gé?]b t e&maﬁ%%ﬁ&mﬁﬁé??éﬁ?ﬁﬁrgg@ I%Fjgsi vVity is
eval uat ed ghitowidd Ussmiight. Since what beconmes a problemin an
instrunment utilizing optical techniques is the behavior of linear 20 |ight,

it is particularlypispgrtsant 1eo determne the (1)
T: linear-tranSmittance
Y: Y value of a sample
Yo: Y value of a blank
Thus, the linear transmittance as mentioned in
10 the present invention is relative to linear light, and
it is different from diffuse transmittance (determined
so as to be inclusive of diffused light by providing
an integrating sphere at the rear of a sampie) or
opacity (determined from the ratio of values when
15 white and black backings are applied on the back of a
| sample) according to the method in which light trans-
missivity is evaluated with diffused light. \;)
Since what becomes a problem'iﬁ an instrument
utilizing optical techniques is the béhavior of linear
20 light, it is particularly important to determine the
linear transmittance of a recording medium in evalu-
ation of the light transmissivity of the recording
medium to be used in such an instrumént.
" For ekaﬁple, in the case of observing a
25 | projected image.by”OHP, in order to obtain an image
which is high in contrést'befween the recorded portion

and the non-recorded portion and which is sharp and



| inear. transmttance of a recording nmediumin evalu- ation of the |ight
transm ssivity of the recording nediumto be used in such an instrunent.
Fer exanple, in the case of observing a 25 projected inmage by OHP, in
orderit o obtain an image which is high in contrast between the recorded
portion and the nori-recorded portion and whygh_i s sharp and -25- | easy
to observe,it is demanded that the non-recorded portion in the projected

i mge should be light, nanely that the linear transmttance of the
recordi ng nmedi um should be at a certain |evel or higher. In the test 5 by

use of a test lchaasy ntdrbbsérvre,obt aisi demaidédBQea € Utk €ndRLrd8EraDQVE
purpose, the linear transmttance of the recording nediumis required to be
2% or hi gher, preaferaidy 0%he prgierted maes skowhd Be Bighe] PRaméIRIE.
Therefore, the recording mediumsuited for 10 this purpose Is required to
have a |inear tr afisat tthenceingax htransnit easte 1660 tHd erge@f R19$| Redium
‘enbodi nent of the above (2) is also a kind of the above enbodi nent (1) and
is characterized ShPulthtbe tat igcextainikryehyar Higher 15 Bmochéd sesé ace,
wth the [errl specul ar gl oss based on the JIS Z 8741 being 30% or hi gher.
The recordi ng® med¥iH%f Thid t8Fk shayfarin QHPJ 9y abkaining am Hmadece

;gloss, and parti(éﬂf¥g§/for the above pufpose, the iinear transmittance
of the recording medium is required to be 2% 6r higher,
o preferably 10% or higher in order to obtain a sharper
image. Therefore, the recording medium suited for
10 this purpose ié'required to have a linéar trahémittance
which is at least 10%.

The preferable embodiment of the above (2) is
also a kind of the above embodiment (1) and is
characterizéd in that its ink receivingllayer'haé a

15 smooth surface, with the 45° specular gibSé baséd on
the JIS Z 8741 being 30% or higher. |

- The recording medium of this'fype is particu-
larly excellent in surface gldss,'andfparticularly
uséful-as-the-recording'mediﬁm for observation of |

20 surface images of full color excellent in shérpness.
The recording medium in this embodiment may be either
transparent or opaque,'and any of the transparent
and opaque substrates as described above can be uséd;
Also, the ink reéei#ing layer formed on these substrates
25 may be either transparent or opaque. The materials and

the methods, etc., to be used for formation of the

- ink receiving layer may be the same as in the above



useful as the recording nmediumfor observation of 20 surface inmages of ful
col or excellent in sharpness. The recording nediumin this enbodi nent nay
be either transparent or opaque, and any of the transparent and opaque ™ *
substrates as described above can be used. Also, the ink receiving IayéJ
formed on these substrates 25 nay be €% ther transparent or opaque. The
materials and the nethods, etc., to be used for formation of the ink
receiving |layer may be t he sane as in the above - 26 - enbodinment (1),
but the fill etc nentloned above may be used to the extent 'that

t he |nk1rec?é‘f€iiﬂq1‘§“qrh"ye?ﬂbe e%%w%h@ as2® hBeRhdeRedess of the

surtace of bllsd %gae'céaﬁ@eaa:sﬁz L e
G L IR e R U e
Sy 10 DSIER 40 40° ASe YRR 1o o
L) ke "o o SESEERANly | HETNABD by LR, oAl 1o g <
surface of gdenddtt¥ndd HBIVE S| e [CLOE Ao RG]l IHéftﬁcf)dVﬁéjrob'é em
employed, or glqss may be imparted by means of calender
rolls. __- _ . L : : \-J
In the present invention as.described above,
10 the ink receiving layer to be formed on the substrate
may have a_thickness, which is generally 1 to 200 um,
preferably 3_to 100 um, more preferably 5 to 30 um.
Further, in the present invention, by imparting
organic.or inorganic fine powder in an amount of
15 0.01 to about l.O_g/m? on the recording surface of the
light-transmissive recording medium. of:various em-
bodiments as described above, the conveying character-
isfic within the printer, antiblocking characteristic
during piling, fingerprint resistance, etc. of the
20 reéordiﬁg mediqm obtained can be furthe: improved.
| Having described above by referring to |
examples of typical embodiments of the light-trans-
missive recording medium of the_présent invention, the
iight;transmissiye recording medium of the present
25 .invention_will not of course be limited to these

embodiments. -‘In either of these.embodiments, it can

further incorporate various known additives, including



bodi ments as descri bed above, the conveying character- istic wthin the
printer, antiblocking characteristic during piling, fingerprint resistance,
et.c.. of the 20 recording nmedi um obtai ned can be further inproved. Having
descriibed above by referring to exanpl es of typical enbodi ments of the

l i ght-trans- missive recording medi um of thé present invention, the

| i ght-transm ssive recording nmedium of the present 25 invention wll not
of course be linted to these enbodiments. In either of these enbodinents,

| joan further, | nGURRCasaoagets KRN ALULIN SYed Pl Al oo op2T 1

di spersi ng agehts, Fuoréscen y contro am ng

| ubricants, presegezbangsig adehasta LG+ Th ' di f
present invention 5 ig no?-ngces%ér?%%rﬁgaﬁtfgd%?%E%%R%%¥%$¥§s§#ﬁgﬁft%?%ﬁdy
al so be a col oredgigcordi ng nedium The recordi ng nedium of the present

i nvention as described above is a recording medi um having an ink receiving

| ayer with non-porous surfraeeragdrédngeediGmid¥ tHeX gldsemlt iifvention
receptivity and provide a recorded i mage of excellent gl oss, water

resi stance andg shdspnoteascessalndlyr reged redr ticobe @odordiess,t buitt Stsur f ace

bei ng not becomi ng tacky or- sticky. Thus, to say nothing about nono-col or,

even may also be a colored recording medium.
| The recording medium of the present invention
U as described above-is anrecording_medium having an ink

' receiving layer with non-porous surface and can ex-

10 hibit exéeilent ink receptivity and provide a recorded
image of.excellent gloss, wéte; resistance and sharp-
neés ét the printed portion, and yet wifh its surface
being ﬁot becoming tacky o:_sticky._

Thus, to say nothing about mono-color, even

15 when.inks with difﬁerent colors in fullfpplor image
:ecording méy be aétached on the same.spdt to overlap
each other within a short time, there is no such
phenémehon suéh as flow-out or ooze-out, whereby the
ink rééeiving layer will not bellqwered in strength

20 and there can be obtained an image which is sharp with
high resolution. -

| Moreoﬁer, thé fecording medium of the present
invention;.being diffefént from the recording medium -
by use of a watef—soluble polymer of the prior art,

25 is excellént in water resistance and therefore, when

left to stand under highly humid conditions, the

surface of the ink receiving layer will not become



15 when inks with different colors in full-color inmage recording may be
attached on the sane spot to overlap each other wwthin a short tinme, there
i's no such phenomenon such as flowout or ooze-out, whereby the ink =~ .-
receiving layer will not be lowered in strength 20 and there can. be .
obtai ned an i mage which is sharp w th g gh resolution. Mreover, the
recordi ng nmedium of the present invention, being different. fromthe
recordi ng nedium by use of a water-soluble polymer of the prior art, 25 is
excellent in water resistance and therefore, when left to stand under

hi ghly humi gtieRr¢i birogackyh@hew waceroldridpadtdk ledeei,viar® laarad || not
become  -28- sticky or tacky when water droplets, etc., are adhered on
t he surfaceon Aheosurfiatke radendi in thei weceriddng aedidim@ftddier e occurs
no mgration or flow ng-out of the dye at the recorded portion, whereby
recorded 5 recaygdingxcéheret ocrusisonabiniigng tdwe wat dilowdsigsicancefcan be
given. In the present invention,.it is also possible to provide a recording
medi um whi ckhesdggecakl the recexded pegitdomncahgxeby sedordedr f ace gl oss
which 10 could not be_seen in the recording nmediumfor ink jet recording
of the Prioimages grsellené Abc&toradidddvumngf weerpresdsmtandfention is
applicable for L : . = -
can be given.
In the'pfesent invention, it is also possible
to provide a recording medium which is excellent in \~
water resistance'andaaISO in surface'éioSs which
10 could not be seen in the recording medium for ink
jet recording of the prior art. Also, the recording
medium of the preéent invention is applicable for
uses other than for observation of'sufface-images of
the prior art such as those used for observation of
15 the recorded image pfojected onto a scfeen, etc., by
-an optical instrument such as slide or OHP, color
reSolutionlplates-during préparatién of positive W
plates for color printiné or CMF uéed for color dis-
play such as liquid crystal, etc.
20 The present invention is described in more
detail by referring to Examples, Comparative examples

‘and Use examples. In the description, parts and $

are based on weight.

25 Example 1
88 parts of a 10% dimethylformamide (herein-

after calied DMF) solution of a polyvinylpyrrolidone



uses other than for observation of surface inages of the prlor art such as
t hose used for observation of 15 the recorded image projected onto a
sareeny etc., by -an optical instrument such as slide or OHP, color

resolu i on plates during preparation of positive plates for color printing
or CVMF used for color dis- play such as liguid crystal, etc. 20

The present invention is described in nore detail by referring to Exanpl es,
Conpar ati ve exanpl es and Use exanples. In the description, parts and % are
based on weight. 25 Exanple 1 88 parts of a 10% di net hyl f or mam de (herei n-

after call ed; DVRpwast180 Oprdaved® By i R PY4RL! 1 5 2 r ( PVPK-90,
produced by GAF) and 12 pzribrts of 1%?/DIVF )go utrjbn 0 %s n%f/o a%-: l%l\gllpe phenol

resin (Resitop Rgtutid) ofpraoeses oy @gb%hé;wnf@gn{ nmrégﬂ péx. Ltd.)

were m xed. The mi xture was gelled to forma polynmer 5 conpl ex but when

the mixture is IESRed prdduckd by @hri-ei @idmiddl bﬁfdﬁ@@rié§cﬂél.tj ohtd .Ho
this solution were added 2 parts of 50% et hanol solution of a cationic
resin (El econd R@rE) migrestiucdhebyniSchare Grasmigalldd. to Lidkn ,a ol s was
used as the coating solution. 10 As a light transmtting
substrate, adpolSRREAex, dwt meepmhﬁalnatiﬁzﬁne msyvileated hwickinestsiofink)0

Lerr] to 90°C, ;t becomes a solution. To this solution were

. added 2 parts of 50% ethanoi solution of a cationic
) - resin-(Elecond PQ-10, produced by Soken Chemical Co.,
Ltd.), and this was used as the coating solution.

10 As a light transmitting substrate, a polyethy-
lene terephthalate film with a thickness of 100 um
(produced by Toray) was used, and the above coating
solution was applied on this £film according to the
bar coater method to a film thickness after drying of

15 8 um, followed by drying at 80°C for 10 minutes, to
obtain a light-transmitting recording medium of the
preseht invention.

The recording medium of the present'invention
thus obtained was found to be colorless and transperent.

20 |
Example 2

In the same manner as in Example ‘1 except for
using a commercially available cast coated.paper as
the substrate, a recording medium of the present

25 invention was obtained.

Example 3 and Comparative examples 1 - 2"



(produced by Toray) was used, and the above coating solution was applied on

this filmaccording to the bar coater nethod to a filmthickness after .
drying of 15 8 [err], followed by drying at [err] for 10 mnutes, to
obtain a light-transmtting recordi ng nedium of the present :invention. The
recordi ng medi um of the present invention thus obtained was found to be
colorless and transparent. 20 Exanpl e 29 mthe sane manner as in Exanple 1
_except for using a comercially avail abl e cast coated paper as the
substrate, a recording nediumof the present 25 invention was obtained.

Exanpl e 3 and Conparative exanples 1 - 2 -30- 1 : According to
the conpokitions shoftFIRALHI iRy SUTRRS LHORR N PFRBFLEA I n the sane

in EX le 1 d ink i ving. | i ded i h
ener eS| 1 S AN 4SS I LSS VELE DO AL, e pa
din EX le . | N, ' I, 1SS/ | ' f th
used 11 EXETe dh A AAL I B4 O LIS S0 oy SER AR BEUBAT N

‘10 .Coat i P S d fs 1P I \
(PVPK. 30'1 “gr;ig'lu(‘;éeﬂc?o’km&é:o%é) PR S 1 Rah YL DVE YL T gbi gone

5 ethylene terephthalate f£ilm as used in'Example 1 to

obtain .a lightftransmiséive recording medium of the
present invention and two kinds of recording media for ;~)

comparative purpose.

10 Coating solution composition of Example 3;

Polyvinylpyrrolidone (PVPK-90, produced
by GAF) <10% DMF solution> ' 83 parts
Styrene/acrylic acid copolymer (Oxylac

SH-2100, prdduced by Nippon Catalyst

15 Chemical Industry Co., Ltd. <10% DMF
solution> : ' 16 parts
(Registered Trade Mark ) \‘/
Cationic resin (GAFQUATK734, produced
~— ' by GAF) <50% ethanol solution> 1l part

Coating solution composition of Comparative example 1;

20 | Polyvinylpyrrolidone (PVPK-90,
| produced by GAF) <10% agueous
solution>. ' o ' 50 parts,
Polyvinyl alcohol (PVA-217, produced
by Kuraray) <l10% agueocus solution> 50 parts

25 Coating solution composition of Comparative example 2;

The same as the coating solution composition

in Example 1 except for no cationic resin (Elecond PQ-

at1'veé purpose.



by GAF) <10% DMF sol ution> 83 parts Styrene/acrylic acid

copol yner (Oxylac SH 2100, produced by N ppon Catal yst 15 Chem ca

| ndustry Co., Ltd. <10% DMF sol ution> _ _ 16
parts Cationic restn (GAFQUAT (Registered Trade Mark) 734, produced by GAF)
<5095 et hanol sol uti on> 1 part3iCoating solution conposition of
Conparative exanple 1; 20 Pol yvi nyl pyrrol i done (PVPK-90, produced by
GAF) <10% aqueous sol ution> _ 50 parts

Pol yvi nyl al cohol (PVA-217, produced by Kuraray) <10% aqueous sol uti on>

50 parts 125 lQbawrsgaddledt iiotoc ameoida timaoofsdargiammat i ve exanpl e 2; The
sane as the coating solution conposition in Exanple 1 except for no
cationic resin (El econd PQ - 31 - 1 -10) was added into the coating
solution. Exanple_4 Conb type pol yner (produced by Soken 5

Cheni cal Co.EXPPRLP 40505 et hyl - (Registered Trade Mark ) cellosol ve

(Regi stered Trade _Mar k) sol ution> . ~ 60 parts Methyl vinyl
et her/ mal ei ¢ aci dCABRoLYPReGPIVEREd (Fradaiaest ILvh-S9ke est er copol yner

(GANTREZ (Regi stered, Trade MAK) Lts.) <25% methyl-

(Registered Trade Mark )
cellosolveAsolutions> 60 parts

Methylvinyl ether/maleic acid mono-
o - {(Registered Trade Mark )
- _n-butyl ester copolymer (GANTREZA

ES-425, produced by GAF) <1l0% water/
10 ethanol solution> | 38 parts
Cationic resin (Elecoﬁd PQ~10, procduced
by Soken Chemical Co., Ltd.)
<56%'ethanol sclution> . 2 parts
- The above comb type polymer comprises 80 parts
15 of a copolymer (main chain).cﬁmprisinq 64 parts of 2-
hydroxyethyl methacrylate and lslparts of dimethyl-
acrylamide, to which 20 parts of MMA macromer were
U

graft polymerized.
Coating solution composition of Example S;
20 Polyvinylpyrrolidone (PVP X-90, ?roduced
by GAF) <1l0% DMF solution> , . 100 parts
Isobutylene/maleic anhvdride copolymer
(ISOBAM, Xuraray Iséprene Chemical)

'<10% DMF soluticn> 30 parts
(Registered Trade Mark )

T T

Cationic resin (POLYFIMA®01l, produced

L.
[$1]

by Showa Highpolymer Co., Ltd.)

Ko}
[\ 1]
La
(t
n

<10% DMF solution> ' : 25



ES- 425, produced by GAF) <10% water/ 10 et hanol sol ution>

38 parts Cationic resin (El econd PQ 10, produced bv Soken Chem cal Co-n ,
Ltd.) <50% et hanol $ol ution> 2 parts The above cogh
type pol ymer conprises 80 parts 15 of a copolymer (main chain) conprising
64 parts of 2- hydroxyethyl nmethacrylate and 16 parts of dinmethyl -
acrylam de, to which 20 parts of MVA-nmacroner were graft pol ynerized.
Coating solution conposition of Exanple 5; 20 Pol yvi nyl pyrrol i done
(PVP K-90, produced by GAF) <10% DVF sol uti on> . 100 parts

| sobut yl ene/ mal ei ¢ anhydri de copol ymer (1 SOBAM Kuraray |soprene Chem cal)
<106 Difpa3Qlnd is¥Fution composition of Comp&r8i{é E’hipMieC 3r;esin (POLYFI X
(Regi stered Trade Mark) 601, produced by Showa Hi ghpol ynmer Co., Ltd.) <10%
DVF sol uti on> The same as the coatin@bSsphtitSon cemBdsitbonCoating solution
conposi tion of Conparative exanple 3; The sane @®edistenedifyadel Merkn) '
conposicfi @xaniplex ahExcdpexcupt mma¢anbonﬁ¢inettnréSDnYszﬂﬂﬁﬂX (Regi stered
Trade Mark) 601) was added into the coating solution. 5 For the
recor divesg ragified dgfntdethsdovea Bagpsebuthen Conpar ati ve exanpl es, by use of

t he four kinds of '

5 For the recording media of the above Examples
and Comparative exampleé, by use of the four kinds of
inks shown below, ink jet recording was practiced bv ' KJ
use of-.an On-demand type ink jét-printer (PJ 1080a,
produced by Canon K.K.) which discharges inks by

10 piezoelectric oscillators.

Yellow ink (composition)

C.I. Direct Yellow 86

2 parts
Diethylene glycol . 20 parts -
Polyethylene glycol #200 _ _ 10 parts
15 Water: ' . 70 parts
Red ink (composition) |
- . ' o/
C.I. Acid Red 35 2 parts .
Diethylene glvcol ' - 20 parts
Polyethylene glycol #200 .' . 10 parts )
20 " Water ' ' _ 70 parts
Blue ink (composition)
C.I. Direct Blue.SG | . 2 pérts
Diethylene glycol | 20 parts
Polyethvlene glycol #200 ' 10 parcs
25 Water | L ' 70 parts

Black ink (composition)

C.I. Food Black 2- .+ 2 parts



I nks shown belomg ink jet recordi'ng was practiced'by'use of an on-denmand
type 'ink jet printer (PJ 1080A, produced by Canon K. K.) which discharges

I Rks by 10 piezoelectric oscillators. Yellowink (conmposition) CI. Direct
Yel | oy 86 > 2 parts Diethylene glycol :

20 'parts Pol yet hyl ene gl ycol #200 10 parts 15 Wat er
70 parts Red ink (conposition) C 1. Acid Rea 35 ' 2
parts Di et hyl ene gl ycol 20 parts Pol yet hyl ene gl ycol
#200 10 parts 20 Wat er

70 parts Blug ink (conpogittRPlefel g1ibbect Blue 36 parts 2
parts D et hyl ene gl ycol 20 parts Polyethylene gl ycol
#200 10 ppoigethylene glyc¥dt roo : 10 parts

70 parts Black ink (conmposition) C. 1. Food Black 2

parts - 33-1 - Watéxet hyl ene gl ycol : 70 paZ@sparts
Pol yet hyl ene gl ycol #200 ‘ 10 parts Water

70 parts Evaluation resukEvaloatide resuvltisngfntbearefording media of
5 Examples and Comparative examples are shown in Table 1.
‘The respective evaluation items in Table 1
were measured according to the methods shown below.
~ ' (1) Ink fixing time was measured by leaving
the recording medium after practice of recording to

10 stand under room temperature (20°C, 65 %RH) and
measuring the time before ink no longer attaches to
a finger when the recorded image is touched with the
finger.

| (2) Dot density was measured for black dots

15 by use of Sakura micrOdensitometer.PDM-S (produced
by Konishiroku Photo Industry Co., Ltd.) by applying
JIS K 7505 for prlnted mlcrodots.

(3) Linear transmi;tance was detérmined from
the above formula (1) by.megsuring spectral trans-

20 mittahce by use of 323 model Hitachi automatic
recording spectrophotometer (produced by Hitachi
Séisakusho Co., Ltd.) by maintaining the distance
.frbm the samplélto the:windbw on the light receiving
side at about'9_cm.

25 (4) For gloss, 45° specular gloss was measured
on the surface of recording medium based on JIS Z-

8741.



5 Exanples and Conparative exanples are*shown in Table 1. The respective
“evaluation itens in Table 1 were neasured according to the nethods shown
below. (1) Ink fixing time was neasured by | eaving the. recordi ng nmedi ufn: *
after practice of recording to 10 stand under roomtenperature ([err], "©5

. YRH) and neasuring the time before_ |§ no longer attaches to a finger when
the recorded inage is touched with the flnger (2) Dot density was neasured
for black dots 15 by use of Sakura m crodensitoneter PDM5 (produced by

Koni shiroku Photo Industry Co., Ltd.) by applying JIS K 7505 for printed
mcrodots. (3) Lingyr tWans #ésiE€€anbs WS cevalgstéd t he above formul a
(1) by neasuring spectral trans- 20 mttance by use of 323 npodel Hitach

aut omat i ¢ copErisun P cthe bptbezl edehpiedute by &Etechi Sei sakusho Co.,
Ltd.) by maintaining the distance fromthe sanple to the w ndow on the

| i ght receimmexnsiniamedswutlitby wse @6 a Macbeth desitametgonss, [err]
‘specul ar gl oss was neasured on the surface of recordi ng medi um based on JI'S
Z- 8741. when he xexjording rmediumtwascivmersed| muetlabyownparu son of the

optical density (O D.) after
5 water for 5 minutes with the 0. D value before

immersion. The sample unmeasurable. on account of

dissolution of the ink receiving layer during

immersion waé rated as x. -/
10 ' o - Table 1
Example Comparative
example
1 2 3 4 5 1 2 3
15 o . | : . .
Ink fixing 3 |3 fx |3 |3 {1 |3 |1
time : min.| min.| min.jmin.| min.} min.} min.jmin. "
Dot density 1.1 {1.0}1.1 1. f2.1 1.1 1.1 |1.1
Linear i e s '
2 transmittance 79§ 79% 178% | 77% | 80% | 79% 79%
Gloss -l - 708 | - [ - - - - -
Water 923 | 91s |89% |87% |93% | x |34% | 408
resistance 1 ' _ -
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i mrer si on measured by use of a Macbeth densitoneter when the recording
medi umwas i Mmersed in stationary 5 water for 5 mnutes with the O D

val ue-hefore i mersion, The sanple unneasurable on account of dissolution
of thefink receiving |ayer *during inmrersion was rated as x. 10

Table 1 Exanple . Conparative exanple 1 2 3 4 5 1

2 . 315 Ink fixing 3 3 1 3 3 1 3 1time

mn. mn mMn mn o mnomnoonmin mn Doggdensity 1.1 1.0 1.1 1.1
‘1.1 1.1 1.1 1.1 Linear 20 transmttance 79% - 79% 78% 77% 80%
79% 79% d oss CLAIMS /0% - - - - - Water

resi stance 92% 9T% B89% 87% 93% x  34% 40% 25 - 35 - CLAIMS

1. A recording mediumconprising a substrate and a non-porous ink receiving
| ayer provided thereon, said 5 - ink receiving |ayer conprising as a

mei n constituent a hyllr ophtécording mediimi comprbs engol ¥ "esubstitate and Za
non-porous ihk receiving layer provided thereon, said

5 ink receiving layer comprising as a main constituent a

hydrophilic and water-insoluble polymer and 2

to 30% bj weight of a cationic resin based on the

— water-insoluble polymer.

10 2. A recording medium according to claim 1, wherein
said recording medium has a linear transmittance of

not less than 2&.

3. A recording medium_according'to.claim 1, wherein
15 said recording medium has a linear transmittance of

not less than 10%.

4, '_A' recording medium according to claim 1, 2 or 3,

wherein the ' ink receiving surface of said recording

20 medium has a 45°'spébu1ar gloss of 30% according to
JIS Z 8741.
5. A.-recording medium accordiﬁg to any preceding
claim,'wherein said cationic resin is a polydiallyl-
25 amine derivative or an acrylamide.

_—
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fo 30% by weight of a cationic resin based oh the water-insoluble polyner. -
10 2. A recording nmediumaccording to claim1, wherein said recording
medium has a -linear transmttance of not -less than 2% 3. A recorﬁ?ng*
medi um according to claim1, wherein 15 - said recording nedium has a
linear transmttance of not |less than 10%_ 4. A recordlng medi um
according to claiml1l, 2 or 3, wherein the ink receiving surface of said
recordi ng 20 medi um has a [err] specular gloss of 30% according to
JIS Z 8741. 5. A recording rmxﬂiﬁn-'according to any preceding claim
wherein said catlonlc re5|n I S ol ydi al | yl - . am ne derivative or an
acryl ani de. . Jp reqprdd d‘?%f nﬁﬁ%ﬁ%&)r Fihg ay aBFsesHAg ng

claim wherei ald I nk Jece|V| g J cont ai ns aypolyner c,0 Iex of an

aci di ¢ pol ymer® A e ad (f%&ﬁ%ﬁqunﬁﬂtﬁﬁefﬂﬂﬁ

A di t h f th
bas{ﬁcﬁéu 'yﬂgr%eoﬁﬁ'f%ﬁ%%%eﬁ?c ol%rﬁe@cﬁsl&“‘fk%&%ﬁger% et
10 baS| . p&fﬁﬁ@{ Wb B &l%&gpqﬂdﬁm@ [531%@:6 or 7, vvherel n each of

t he

‘7. A recording medium according to claim 6, wherein

the weight ratio of the basic polymer and the acidic

. cen s : _ - O/
polymer is within the range of 20/1 to 1/10.

10 8. A recording medium according to claim 6 or 7,
wherein each of the basic polymer and the acidic
polymer has a molecular weight of not less than 500.

9. A recording medium according to any preceding

15 claim, wherein the ink receiving layer has a thickness
in the range of from 1 to 200 pm.

o/

10. ‘A recording medium according to any preceding
 claim, wherein the ink receiving layer has a thickness

20 in the range of from 3 to 100 pm.

11. A recording medium according to any preceding
claim, wherein the ink receiving layer has a thickness
~in the range of from 5 to 30 pm.
25

12, A recording medium according to any preceding

R 0



L]

pol ynmer has a nol ecul ar wei ght of rot |ess than 500. 9. A recording
medi um according to any- pr,ecedi ng 15 claim wherein the ink receiving
- kayerxhas a thickness in the range of from1 to 200 [err]. 10. A
recaxdi ng nedium according to any'preceding claim wherein the ink
receiving layer has .a-thickness 20 in the range of from3 to 100 pm.
11 A recording nedium according to any preceding claim wherein the

i nk" receiving |ayer has a thickness int range of from5 to 30 [err] 25
12. A recording nedium according to & precedi ng -37- claim

wherein the cationi n i irgﬂ%i t %, | aht
based on the --\/vat'er---C‘:T.Z'F’lf"'sﬁl'ublv?-:-,zh po yr?re'r. &@{b@%f%c%r Hé%?"e |du\r,i\\ﬁ‘?'l ah
according to any of ' t e deSi d § Nkyd € C '

14. A recording aﬁr#eﬁ%?f éaeré‘bo}%%n\é\mfec%érl ng l{)&feﬁ t ?c% tﬁtgg}{eed%%ée}'?'s
of a recording |ifndshiubld poBymek. recording nedium said recording
liquid containing a water sol uble dye, water ‘and an organi c solvent, said
recordi ng medi um conpri sing a non-porous ink receiving | ayer provided on a
substrate, and the ink receiving |layer conprising a hydrophilic and

wat er-i nsol uli e 15 13. p@ ywagordingl medium acwirdinig tesny of claims 1

to 12, which is used for ink jet recording.

P 14. A recording method performing recording by
attaching droplets of a recording liquid on a
10 o recording medium, said recording liquid containing a
water soluble dye, water and an organic solvent, said
recording medium comprising a non-porous ink receiving
layer provided on a substrate, and the ink receiving
layer ~comprising a hydrophilic and water-insoluble

15 polymer and . a catiénic resin.
_ 15. A recording method according to claim 14, wherein

said recording method is an ink-jet recording method.

20 16. The recording method according to claim 14 or 15,
wherein the content of the cationic resin is in the
range of from 3 to 20% by weight based on the water-

insoluble polymer.
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15. A recording method according to cl ai m'14, wherein said recording nethodJ
i's an ink-jet recording nethod. 20 16. The rgecordi ng nethod accordi ng r
to claim-14 or 15, wherein the content .of the cationic resin is in the:;;.
range of from 3 to 20% by wei ght based on the water: insol uble,polyner.
-: 38 - 17. The recordi ng medi.um according to claim 14, 15 of 16, wherein
ysai-d cationic resin is polydiallylamne derivative or an acrylanmide. 5
~18. A recording nedium according to claim 1 and substantially as
her ei nbef ore described in any of the3&xanples. 19. A recordi ng nethod

according to claim 14 and 10 substanti.ally-. as hereinbefore described
in any of the ekbnplEhe recording medium according to claim 14, 15 or

16, wherein said cationic resin is polydiallylamine

derivative or an acrylamide.

s - 18. A recording -medium ‘aCéordih&I to claim 1 and
substantially as hereinbefore described in any of the

examples.

\/
(
19, A recording method achfding*'to' claim 14 and
10 substantially as heieinbefore described in any of the
examples. B |
o/
(
\
-
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