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recordi ng nedia, a recording nedia-ink set, an inkjet
recordi ng nmet hod and an jnkj di ng appar at us,
wherei n recordi ng of highgggﬁiﬂﬁﬁﬁgﬁ'inages close to
recording for comrercial printing such as of fset

pri ntREGORDING NMEDBABEGORPING MEDRIAIINK SET, INKJET
Background Art InkJet recording is known as an

exc RESURDENCG NMEDHOI ANIDI INKPET RECORDING APPARATUS

are not relatively limted, and recordi ng apparat uses,
recordi ng nmet hods and recording materials for the

i nkj et recordi ng have been actively researched and

devel oped. Until now, as inks for the inkjet
rélbéhﬁ}%f‘l?lﬁose usi ng wat er - based dyes cont ai ni ng

water as a mmj or conponent have been primarily used.

These i ke preseat saventipe melatessteda macotding media, a recording
i nkj et recording for their various advantages, e.g.,

(ldedashkayvet, afi ihkpt ofecopdiRle MétHIdAla%h dMalnh iakjditdBecording
extinction coefficient and high color purity, (2) inks

aaspdrahed ke B g il i n Rty RO SLes BbRY B ording
i MBI KRR KL i it B
hardly occurs.
printing.
Background Art
Inkjet recording is known as an excellent recording method in
which recording media are not relatively limited, and recording
apparatuses, recording methods and recording materials for tl;e inkjet
recofding have been actively researched and developed. Until now, as
inks for the inkjet recording, those using water-based dyes containing
water as a major component 5ave been primarily used. These inks are
also currently used mainly in the inkjet recording for their various
advantages, e.g., (1) easy availability of color materials with a high
extinction coefficient and high color purity, (2) inks can be readily
available in a wide range of colors for an expanded coloring range, and
(3) it is possible to make ink which has a long term storage stability and

a stability for heat and particularly in which cogation hardly occurs.

Inkjet recording media, particularly glossy media for inkjet



I nkJet recording nmedia, particularly glossy nedia for
i nkj etrecordi ng, can be categorized into swelling type

WO 200200806 ng nedi a and void type -recordi ng nmeRliEJP2806321929
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recently void type -recording nedia which are
excellent in jnk-drying speed hgve been dom nantly.- .
uFEECTABE ALy R CRiaEOFIEd F%@Wﬁ@tﬂgapwgq%?&w%{aa@nd void
in which an ink absorbing |ayer having voids for

r égpeveourdimk medipr andoedently vdid dppe ancoralipgmedia which are

.gl ossy layer is further provided as needed. These ink

I QKRS i Bl -ar@Ang Pediifg beerd@nyhMgtlpusedPavBidtype-ink
coating solution in which silica or alumna hydrate

h heen _di sper o f - |
5000 RERELIRY, b o SELR0R, 3, WRGEL! B S6R APELEOR: tavr
abundant |y _contai ning col l.oidal. silica.,on the_| ayer,

2 haing Vetdsilon reparving it REATISed oha bAse sRad s beKous glossy
this type are designed in view of their conpatibility
wilayerdye funttert pedvided aminekgediseThase pnéseerordmgl media are
have been already used wi dely as papers specific for

| Rk SinedeB P! Hpp1ginP dnt hCHASH lay cagtifk OsolMtiBAPR SwhiBM silica or
use of these sheets, an extrenely high definition

guraiggltl{l%{m htﬁzgilrgh,g tﬂa lboeli,% (hg (gpstgalr#)g@)lggf Hhe o3 JRd H}%egg Shereon _

extre Yy expgn3|ve a I ONn process

compl i cated. Thus, a production cost is_very_high
caMYarehers (HecgRRATy g@éhﬁ’%galﬂﬁ?lﬁé’?% foelasag fysn gbundantly

commercial printing. Therefore, it is an actua
cicontammimg calldidal stlivai on thadaydreadslisdobel in Matent ocuments
phot ograph printing or the |ike which requires high '

quahhd 2. O Hudks of AR tyiRt add désighad AntlewsSSr tH®FcbMpatibility
commercial printing fields such as printings for

PSR e RS OB B R B UG vy
R%(:sg(qtvbydel; ?12 p%%tei'se rspeciﬁc for inkjet recording, particularly as glossy
papers. By use of these sheets, an extremely high definition output
witﬁ high gloss is obtained, but raw materials are extremély expensive
and a production process is complicated. Thus, a production cost is very
high compared with gloésy'coating papers for the popular commercial
printing. Therefore, it is an actual circumstance that their usage tends
to be limited to photograph printing or the like which requires high
quality output , and that it is hard to use them in commercial printing
fields such as printings for hardbills, catalogues and pamphlets, in which
the inexpensive and massive outputs are required. Recently, for better

image quality, there is a tendency that the number of ink colors used for

printing been increases and required ink absorbability increases. In

2



image quality, there is a tendency that the nunber of
ink colors used for printing been increases and

WO equiasedd | nk absorbability increases. | norderCt/aP2006/321929
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i ncrease ink absorbability in of recording nedia, the
thi ckness of an. ink recejyving |ayer oating. | ayer).
o Giler %14%6?%%;1’% apHEY IR %kr@mﬁagﬂa?&a, e ﬁ%}&g,ness of

the nore expensive the material is used, leading to an
i mgr edseeceiviagunayer froatmglayenk cowldobelimgeased, hutssheathicker

.pi gnment which constitutes the above ink receiving

| 34ENaydr is BalBCHFSAIOY e eRpEAsive B e byl isiedh 143Eing to an
small refraction index and a | ow opaci fying property,

l.e., 1N [ L 1. ] . a transparenc
OFE?%%S?ﬁﬁgféggP%Fﬁgﬁﬁ§§2?8#?§%?g§%ﬁgh oi | absorptign
(specific surface area) is large.. Thus, in the actual ..
ci r cums £¥rit BISHeRt W eoRytitutes the aEP recgpReayer, 1t 1
cal ci um carbonate and kaol in, but expensive pignents .
smehessarygitbi wse thed ned tariah av gl ba e ansmal grefieetiomnindex and a
refraction index and high oil absorption nust be used

| Tow lopaey R0 UkopeFty SikS BRCIHSIRhWIENIA PoBiFIBt to keep a
having a | ow transparency and hi gh opacifying property

SRl ol B 00 YR e 85 o, porotion

i KT n recerv

| ayer .is opacified,with the pjgnent with high,

Bt e ey s ot e PAGETD! et ool rcumstance, ot
expressed. In fact, when inkjet printing is perforned
usnexpenséved yehitenpigmente satieats calcngn suarhonatw gmédrkaolin, but
wi th hi gh opacifying property, even if the anount of

t BRpéR4ivE Dikhlents suORIRASRIka ARG AARShhYhRTiaYe HRviihehe low
color matérral present in the vicinity of the surface

AR P R b R b o
This is because when a pigment having a low transparency and high
opacifying property is used for the ink receiving layer, the color material
in t,he ink infiltrated in the ink receiving layer is opaciﬁed with the
pigment with high opacifying property, and thus density is not expressed.
In fact, when inkjet printing is performed using the dye ink on the sheet
using such a pigment with high opacifying property, even if the amount
of the jetted ink is increased, the density only for the color material
present in the vicinity of the surface layer is expressed. Thus, the
density is totally low, and an image with no contrast is made. When the
material having a low oil absorption is used, absorption of the ink is not

enough and beading easily occurs.

For these reasons, recently, it has been attempted to balance the



material having a |ow oil absorption is used,
absorption of the ink is not enough and beading easily

WO owaiu806 For t hese reasons, recently, it has PERNP2006/321929
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attenpted to bal ance therefraction index and a degree

of I teness by usi orgaghi g.fine particles havi a ..

s FRITRCHERRAPY GRd: hAErres ol BitepEsubY wepag SRaais rticles
3, but the organic fine particle is also expensive,
amavimg s, sinalli sefsa¢tion andéx agldisclosebiniPatens dpengiond 3, but

.receiving papers matched with the dye ink. Wth

r ePRFEahik fihe pdeficlbnisc4186 eRpehsive! AAdIthRgG, iteisnatill difficult to
storage stability of the forned i mage, a |ine of

PBASE oo PPRICER o g o

ozone, ed deeply as pos ibl in
thed

e dye is infiltrat e
the in kW’é@eF‘%ﬁPﬁﬁt ItqyEhe destame coBERHIY: %y theglogg term storage
shielded fromthe effects of air and ultraviolet |ight,
astalglivy of thel fminnéd amage; a divedefhthomghtas st miginstzream in which
previously added in the ink receiving |layer. Thus, the

| gR@RoTbR AGestahad of Uiy hslekeleb th¥mislvig foh@ltiaikoled lizht and
| arge anount in which the color material density has

b ehat pvely. r ts -
SET0RE SHR Y pAUBISA B0 Yk ATRTAR Bk M ifying over
ink required for aqutputt] he i pmage. . becones .
na b aracpyding, medianghieled trean B Stfacts od ajF ramds lfgaviolet
to downsize a cartridge, but also the printing cost is
pligh¢ and petectedtwith. arFaptiokidandbzondea pbabiliger previhasly added
i nkjet recording, currently it is very difficult to

PiR\thd enkNRepRAREM8ySPeCing; thePighSgdktorapé isbhbilidy is kept by

nmet hod capable of high quality output. Meanwhile, in

! %%FI{E tHE AR ’inpéi gﬁ%gtalhghﬁt gr?%sirlgi@ﬁdthfeoé’olé){] Qa%%rial density has
been relatively lowered to assure (compensate) the depth of infiltration.
Therefore, the amount of the ink required for outputting the image
beco;11es necessarily large, and thus, not only it is difficult to downsize a
cartridge, but also the printing cost is prone to become high.

From the above points, in the inkjet recording, currently it is very
difficult to provide inexpensive specific papers or a printing method
capable of high quality output.

Meanwhile, in recent years, pigment inks designed for inkjet
recording have received attention. Because pigments are insoluble in
water, it is common to use pigments that are broken into fine particles

dispersed in a solvent. As the pigment inks for inkjet recording,

pigment inks are mainly used in which pigment is dispersed in water for

4



recordi ng have received attenti on. Because pignents
are insoluble in water, it is comobn to use pignments

WO tvaw4emne broken into fine particles di sperseBCT/oP206/321929
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solvent. As the pignment inks for inkjet recording,

pi gnent inks are i nl sed.in which pignent is ..
disafedy.s ebrenarally she spteathased RigHRan Vﬁ& ¥gg shortcomings, e.g.,
wat er - based pi gment ink has shortcom ngs, e.g., .
aggesggationandprpcipdiatianaeasily eemin gomopared todpeieks,twarious

.dye inks, various dispersion conditions and additives

adesgeeGidn’ &shdifbonSaldd adtinees afeb@ineg B akhkidg/1dg term-
alevel simlar to that of the dye inks, the pigment

i nk i s harch: i . e U . .
oF pape RPN I Aokt Bl it CnR HRRE S rhe pigment inlk
col oring ranges of color, materials are often narrower

t Faharflyses uweghemleb%ai %Fﬁ%uiﬁ griigperiyen shabifjger, causes
highly noticed in ternms of printing quality such as
hicggatidmcandahei cojoring aanges sif atolor matanclsvareroften narrower
resistance after printing. It is thought that an

| ki £tthBEd BY AyelS| PRwees, tHedpRhent Hy6 ahs"Béch highly noticed
possible to approximate a texture of a printed matter

h i:al hnti b h I ' 1
o S 5Bk DR DR BEARE RS HEL G0 TS vy
conmercial printing_inks, However, when the printin .
i andovater xespdaney pEET pEIHENG cweﬁhomghmthaf gﬁ@ﬁhﬂ%ﬁrlmer

on coating paper for the comrercial printing, drying
ofusirpethinlpigmenttink canghake it possibledneapmrokimdteaadextvee of a
pignment is not fixed at all after drying. Thus, it has '

beethtbdSnhfiet tb RBE cohldiEr&ANYARLING B caRisk theNBlor R terials of
pignment ink can be used for printing only onto nedia

it h.high absorbahil ity such as.plain ers_and . .
btk HhaCpRE 9 gl et Hifte PR SRR EBnBlchcjal printine
desi gn concept is_not changed from .

inks. However, when the printing is actually performed using a

conventional pigment ink on coating paper for the commercial printing,
dryir‘1g of the ink is not enough and the image is bled and the pigment is
not fixed at all after drying. | Thus, it has been the fact that, like
conventional printing, the pigment ink can be used for printing only onto
media with high absorbability such as plain papers and papers specific
for the inkjet. This is because the design concept is not changed from
the design concept for dye inks the pigment is addressed only from the
viewpoint of the dye having the high light resistance, and characteristics
of the pigment ink is not considered at all.

(Patent document 1) Japanese Patent Application Laid-Open (JP-

A) No. 2005-212327



the design concept for dye inks the pignent is
addressed only fromthe viewoint of the dye having
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pignent ink is not considered at all. (Patent docunent

I Japgnese Pat ent on [ n (JPA) No.
2005 212Batqus aff %&cﬁrﬁgg Ib %ﬂg%g 11- 078225
(Pat ent docurrent 3) JP-A No. 2003 025717 Di scl osure of
t he | nvéRatert ddvampemgsPniPAnNen2003r085f37at provi di ng

an ideal recording nedia, a recording nedia-ink set,

an i nkjet recoding nethod, and an inkjet recording
apparatus, wherein a recorded matter which is

I Rex nsive ex eII in density, gloss and i mage

rgﬁﬁ SPr? t@f ggglto commercial printed matter is

obt ai ned. Cbatlng papers specific for the inkjet . )
(medi a_SpedresantiigveniRpANISROPEAVAGEr B idpaldegerding media,
realizing high quality inmages are designed so that an

i mk reerding noedmynrk setaanninkjey eeyodimgenfatbodaand an inkjet

"inorganic pignent is present on the substrate surface

Olrebdtdifie dﬁpcarﬁtﬁé’ \bﬁ@fé’iﬁfa%@oﬁfed ARfeer wHieh Rdide¥%pensive,
allomnng thé ink rece|V|ng | ayer itself to absorb in

i nk_r <)
et BERTR, feq,Aplt ey sORAR: Yl BleS o cbhpercial
the i nkj et recording technol ogy has advanced w th dye
i mRintepimatier 3s RBYAINAY or a little binding force and
thus require an adhesive (binder) for binding, whereas
dyes ar.€oatiny pagesubpedificefor the inkjet (media specific for inkjet

recording) for generally realizing high quality images are designed so

- that an in’]\: receiving layer (coating layer) made from an inorganic
pigment is present on the substrate surface or in the vicinity thereof and
an image is formed by allowing the ink receiving layer itself to absorb
ink ‘(i.e., ink permeates in the ink receiving layer). Tllllis is deeply
associated with the fact that. development of the inkjet recording
technology has advanced ;;vith dye inks.

Pigments have no or a little binding force and thus require an
adhesive (binder) for binding, whereas dyes are coloring substances
premised on originally permeating in a substance with an affinity with
them and bond to it by means of covalent bonding, ion bonding, or Van
der Waals' bonding. Therefore, in the case of the inkjet recording using
the dye ink, the ink absolutely "stains" the substance in the receiving

layer. This has produced technical challenges to be addressed — how

6



prem sed on originally pernmeating in a substance with
an affinity wwth themand bond to it by neans of

WO ecawvakesnd bondi ng, ion bonding, or Van der \\BtBIP2006/321929
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bonding Therefore in the case of the inkjet

reco the e i.nk, absol ut el . .
Setonls the Tetetam e okl gcerfi.hﬁaf Py Subsfpgces in the

has produced techni cal challenges to be addressed -

heecriving Hyertdaa bewstainedgusiagethd snlgetiinksl afbiuboin order to

Jmany substances in the receiving |ayer can be stained

usbisint A8 iMkgetwithKRigh! lMensitiyNafd deight quabityi & ®Bhnology to
image with high density and high quality, a technol ogy

t i pk r r v
9580 35, O RIS OS8R PTRE 4dlohlfg B58H 4 Betpoony o
to the substance_in the receiving |layer, and a. .

t EBRRRITHYO i CARIESE S AN fgncmin thy gpceiving layer, and
devel opnent property have been devel oped. The current

mai texthnedogyi o thedades elbsprimttility ardte cplpedewglepineing property
for inkjet recording is the nethod for realizing a

PRLQE DedRUdvelped. t ransparent absorption |ayer. To
realize this, materials having a | ow refraction index

angnlsql, g&},t%pc%%gﬁ&maliﬁgﬁ gma{ eﬁl@dékel%gn{eskﬁdofbdleﬁk per specific

ensi ve ﬁH lal'S SucC

al um na hydrat ' and e hi conpl i cated producti
miqth ket stecpdiggeds it Eetwe%gﬁ JaF "erligng v posoutyand highly

course, the printing cost significantly increases, and
t heaympacent absaerpioc dayen (1o nealsiev éhisy m&terrgalbehmrmg a low
difficult. As a result of an extensive study on the

| REfrBLtioR sRACK BAATRER @eWifcburiieCA%h mikst BE Usedly Ml means,
the above, the present inventors have invented the

! rt])u]t expe%%?vred In?zgtegealg c\ﬂl EQ éﬂ%’a £5d zﬁﬁgﬁgaoﬂy(@reﬂg and the

highly complicated production method must be used in the actual
circumstance. Of course, the printing cost significantly increases, and
the oractical application to massive printing becomes difficult.

As a result of an extensive study on the inkjet recording method
with low cost in the liéht of the above, the present inventors have
invented the inkjet recording method with low cost based on a new
design concept by combining the pigment ink having a high permeability
with recording media having a low ink absorbability which are contrast
to the conventional ones.

That is, the present inventors have found that only the solvent
(water or an organic solvent) forming the ink is selectively permeated in

a support by printing onto the recording media in which the ink



desi gn concept by conbining the pignment ink having a
hi gh perneability with recordi ng nedia having a | ow
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conventional ones. That is, the present inventors have
found that only the solvent (water or an organic . .
s@i%w?@fha)blhﬁf K?fﬁgﬂ% 18] Reduigpd so; @’éﬁtﬁ‘ﬁeﬁ’%@d‘q theyink is
support by printing onto the recording nedia in which )

t moti pkabsatdthbad i pess{er msitg | they) pigmarddunkd veibh t Birahigh

.the pignent in the ink is not perneated as possible

UpleRthehBHitY SBNEmialk aM duhtUlandathd RupdisBaldenkity amd alrying
smal | amount, and the sufficient density and drying

property can k| n . ' -he | i
AR, GBS boLEETSRk BYF ) Mk S5 B Bnune by
material. (pigpent) in_the_ ink on the, surface.of .the

r eElasiantly shaaing omie theecolpr mateainli Giemenghdn themnk,gn the

above findings of the present inventors, and neans for
seuyfacg of hhe aboordipg oiddias are as fol l ows. <1> An
i nkj et recording nmethod including: flying ink by

appl i catiyen pbsetiti MMWeHtid ik Obd oRKthe KUV EhdinBdof the
on a recording nedia, wherein the recordi ng nmedi a has

at | east.one rrj I Q)v' . 'c§@§§§

o8 NG OFLLhEA HRAEE, BRLAG ECHRRED gl

conmprising a cellulose pulp, the barrier |ayer

coME@¥Hs 30% by mass or nore of an inorgani c pi gnent

with a refraction index of 1.5 or | ess other than

al um na<land e indpete recafding prgtbod mdhdmg: flying ink by

refraction index of less than 1.5 in the barrier layer '

| 3ppB% yn BSstiRTulhB8A toMIed §hR fohfornikan image on a recording

 media, wherein the recording media has at least one barrier layer having
a thickness of 10 um or less on at least one surface of a substrate
comprising a cellulose pulp, the barrier layer contains 30% by mass or
more of an inorganic pigment with a refraction index of 1.5 or less other
than alumina, and the content of a pigment with a refraction index of
less than 1.5 in the barrier layer is 10% by mass or less, wherein the ink
contains either a pigment or colored fine particles as a coloring material
and a coloring material fixing constituent, and the surface tension of the
ink is 25 mN/m or less, and wherein the total amount of the ink on the
recording media is 15 g/m?2 or less.

<2>  The inkjet recording method according to <1>, wherein

pores at a surface of the barrier layer in the recording media are 1 pm or

less in diameter, and 40% or less of the surface of the barrier layer

8



contains either a pignment or colored fine particles as
a coloring material and a coloring material fixing

wo cangaisneent, and the surface tension of the PORIP®IEZR1929
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mMV mor |ess, and wherein the total amount of the ink

on the recordin rregi ais 15 g/n2 or less. <2> The

i fwrlage FseE‘EFr"d’il?ngﬁé Bd9 e cording to <1>, wherein

pores at a surface of the barrier layer in the

r ecor di #§>medThe ankjet recortingensthod dicording to ame¢ of093> and

or less of the surface of the barrier |ayersurface is

0couPiuAtbriin the MResREing BediGakntticebaf@6P 18y eYIwhekd atirface
according to one of <1> and <2>, wherein the recording

dia has th arrier |ayer whose surface has been
ggﬁ?ﬁﬁ‘éﬁ.pol‘ﬁge‘?he i nkj et recordi ng nmethod according to

<3>, further conprising pol.ishing, before yecording,
surface<é? cokbedniaglereearding quethad@aceerding; ty eliélrther

havi ng the barrier |ayer whose surface has been
podmpheing golishieg, befee remoddig)igansutfade aefc opatiedg paper to
any one of <1> to <4>, wherein the volune average

PRFddiideet Y ATERL @ngOelid RAVidd ehdbarBEBE 18¥ert WhoSOkAFRde has
fine particles is 0.01 mmto 0.16 mm <6> The inkjet

recor di thod according to any one of <1> to <5>,
V\,E%?%Pﬂﬁ?]ﬁegﬁvi scosity of the ink at 25Cis 5 cps or

more. <7> The inkjet recording nethod acgording to any, .
one of =83 toThsspkmeneéplfdlpgénpmodcaﬁwﬁyé% tg any one of <I1>
wat er - sol ubl e organi c sol vent, and the water-sol uble
ot@ari>x whleveim the wedluher avepagy gartwhpaliatheteriafge@her the
or ‘ ’

pigment or the colored fine particles 1s 0.01 pm to 0.16 pm.

<6> The inkjet recording method according to any one of <1>
to <5>, wherein the viscosity of the ink at 25°C is 5 cps or more.

<7>  The inkjet recording method according to any one of <1>
to <é>, wherein the ink comprises a water-soluble organic ‘solvent, and
the water-soluble organic solvent is either a polyol compound having 8 or
more carbon atoms or a glycol ether compound.

<8>  The inkjet recording method according to <7>, wherein
the polyol compound having 8 or more carbon atoms is at least one of 2-
ethyl-1,3-hexanediol and 2,2,4-trimethyl-1,3-pentanediol.

<9>  The inkjet recording method according to any one of <1>
to <8> wherein the ink contains a surfactant, and the surfactant is at

least one selected from the group consisting of the following general

formulae (I), 0D, A1), IV), (V) and (VI):

9



nore carbon atons or a glycol ether conpound. <8> The

i nkj et recordi ng nmethod according to <7>, wherein the
wopodyabsoeonpound havi ng 8 or nore carbon at omBCTaP206/321929
| east one of 2- ethyl-I, 3-hexanedi ol and
2,2,4-trimethyl -1, 3 pentanedi ol. <9> The i nkj et -
recoprding h accordi one of <1> to >
mﬁgreﬁ% tﬁg?ﬁﬁgg@6ﬁ§gi%§p§2§gP?gc ant, and g}%nﬂi%nnMaq)
surfactant is at | east one selected fromthe group
consi sting of the follow ng general fornulae (1),

1), I > ih
(1) (ke 0 i i, 8 i & o ot

represent | kyl up. h_rep S ' e .
3%{')0 ’_2,aln ng\qM%? %erséegéér)lté;n%n?/n%ngeeqééggc{%éﬂ f ?gﬁr%qgl @g?%l on,
nmetal ion, quaternary annonlugh‘qu ternary phosphoni um,

aAHAEATRARY PEANDABI UIGe AHALRTDASY RO ROTHUIR BN e,
where R2 represents an al kyl group, ' and Mrepresents
any one e Ehfr mal kali metal ion, quaternary
anmoni u 1afy phosphoni um and al kanol ani ne,

(CH2CH2Q) kH General Formula (111)Gaderit BoriR®a (IBpr esent s

a rsgg ngzand k represents an integer of 5
5tg)'§’(j ﬂZ%% 2CH2) JOH- Gener al
Formula (1V) where R4 represents a hydrocarbon group

and j represents an integer %f 5 to 205
where R2 represents an alkyl group; and M represents any one

selected from alkali metal ion, quaternary ammonium, gquaternary

phosphonium and alkanolamine;
R3 - 0 (CH,CH,0) H General Formula (I1I)

10 where R3 represents a hydrocarbon group and k represents an

integer of 5 to 20;

R*—- (OCH,CH,) jOH '+ - - General Formula (IV)

where R4 represents a hydrocarbon group and j represents an

15 1integer of 5 to 20;

CH,

H- (OCHZCHZ) L= (OCHCHZ) Q—R6 General Formula (V)

10



CH3 H (OCH2 CH2 ) L- (OCHCH2 ) p R6 General Fornula
(V)where R6 represents a hydrocarbon group, and L and

WO powepsecent i ntegers of 1 to 20, respecti vel pCT/aPa006/321929

10

15

General Fornula (VI) where q and r each represents an
integer of 0 to 40. <10> The inkjet recording nethod
according to any one of <1> to <9>, wherein the ink

contains a wetting agent, and the wetting agent is at
| east omchezelRfcrapde$etis bydricacbomguods, anddi and p represent

.conmpounds, urea conpounds and sacchari des. <11> The

Imﬂfﬂe%bréSf:@rtslzogré@iebﬁde@cggﬂdl ng to <10>, wherein the
pol yol conpound is at |east one selected from

o] yce(;H e CH hyl enggpgl yedL, diethyl ene glycol,

triet ﬁlyco tot agthylene gl ycol, pol yet hyl ene
gloﬁ 4# 4% fj_propyl ene gl ycol

tri opy ge gI ycorﬁa ut”ane diol, 2,3 but anedi oI

1, 4-butane@iol, 3 t hyM 3- butanedlm

1, 3- pr opapedi I, ent anedi ol , (ﬁéﬁéﬂgﬁ ﬂa

2-met hyl -/ 27°4-\pen (ol, 1,2, 4- but anetriol,

1, 2,6-he aoﬁ rii ol}, di gl ycol, pentaerythritol,
trinmet hyl oIIe han tri met hyl ol propane. <12> The

i nkj et recdrd fig Ih d according to one of <10> and
<11>, wherg n the I,_ixct am conpound is at |east one

sel ected from 2-pyrrolidone, Nrmethyl-2-pyrrolidone,

N- hydr oxyet hyl - 2-pyrrol i done and e caprol actam <13>
The inkjet recording nethod according to any one of
<10> t owdiE?e q avibr ennh trbpraseats annptaged of © tat40.east

one sel ected from urea,

<10> The inkjet recording method according to any one of <1>

- to <9>, wherein the ink contains a wetting agent, and the wetting agent
is at least one selected from polyol compounds, lactam compounds, urea
compounds and saccharides.

<11> The inkjet recording method according to <iO>, wherein
the polyol compound is at least one selected from glycerine, ethylene
glycol, diethylene glycél, t‘riethylene glycol, tetraethylene glycol,
polyethylene glycol, propylene glycol, dipropylene glycol, tripropylene
glycol, 1,3-butanediol, 2,3-butanediol, 1,4-butanediol, 3-methyl-1,3-
butanediol, 1,3-propanediol, 1,5-pentanediol, 1,6-hexanediol, 2-methyl-
2,4-pentanediol, 1,2,4-butanetriol, 1,2,6-hexanetriol, thiodiglycol,
pentaerythritol, trimethylolethane and trimethylolpropane.

<12> The inkjet recording method according to one of <10> and

<11>, wherein the lactam compound is at least one selected from 2-

11



t hi ourea, ethyl ene urea and
|, 3-di met hyl - 2-i m dazol i di none. <14> The i nkj et

WO e@cotmsneg nmet hod according to any one of <10PCT/@P20063321929
wherein the saccharide is at |east one selected from

mal titose rbi tose oIa and ose
Ta?éfrmhqs()@@ Nos thsag‘l pfg ancﬁgaY%O’fs@tg?{L& r%lﬁ& one and
<10> to <14> wherein the content of the wetting agent
i @-capeoliankams 10% by mass to 50% by mass. <16> The

i nkj et recording nethod according to any one of <10>
to <15><uBsr eMhetiARjdtMecordiak hefsdd aord (?esd £y bhermwf <10>
a cyan ink, a nagenta ink, a yellow ink an bl ack

I @é)( 1?;7> e %1ﬂ Qﬁ%%rmkgc?)gﬁ}g&i}%ie n?%ag qgfil&(:&r% géfégtettp iR urea,

one o ation Ts

| east one sel ect ed from_heat, ssure ation and
5 | thiourea, etbyleng wrgaeand ée%aalpﬁghﬁp%amad 4%%?%. ng:

ink flying neans for flying ink by application of

sti mul akildr t Thehekjetkrecordingmethddnacperdmgator auy pde g <10>

nmedi a, wherein the recording nedia has at | east one

bgs 418> Wwkesined Bicchdride kdagdedt dife BBleRted B GRaltitose,

at | east one surface of a substrate conprising a

CS Ilml’)'{os%e oBblaclggnéjgn{ilrggltl) er contains 30% by mass
0 nor ani c with a refraction

i ndex of 1. 5 or s ot her than I m na, _.and the

cont ent <8p>a 'Eb@r’rﬁ iet eeording anethad; arPrdime toranpege of <10>

than 1.5 in the barrier layer is 10% by mass or |ess,

10 wherdidr whereinktlooomiems ofi theewettipggrgemt ior the ook os dd% by

fine particle as a coloring material, and a col oring
et sl 1! 50% Byndasenst i tuent, and the surface

-

<16> The inkjet recordihg method according to any one of <10>

to <15> wherein the ink is at least one selected from a cyan ink, a

magenta ink, a yellow ink and a black ink.
15 <17> The inkjet recording method according to any one of <10>
to <16> wherein the stimulation is at least one selected from heat,

pressure, vibration and light.

<18> An inkjet recording apparatus including: ink flying means

for flying ink by application of stimulation to the ink to form an image on

20 a recording media, wherein the recording media has at least one barrier

layer having a thickness of 10 um or less on at least one surface of a

substrate comprising a cellulose pulp, the barrier layer contains 30% by

mass or more of an inorganic pigment with a refraction index of 1.5 or

less other than alumina, and the content of a pigment with a refraction

12



tension of the ink is 25 mMN'mor |ess, and wherein the
total anmount of the ink on the recording nedia is 15

WO guom49806 | ess. <19> The inkjet recordi ng apparGEl/irR006/321929

5

10

15

20

according to <18>, further conprising polishing neans

for _polishing a surfa e of coated p pr odu
ré’é‘é?’ﬂphﬁesﬁégﬁ& 59 g €t1i’atrﬁ§r Y i tbé(rméﬁs gr? s, wherein

surface of a barrier layer is 1 nmor |ess and 40% or
| ¢be ink conéaissrdithher afpigmenbarra eolored émesparfticle assa coloring
occupi ed by pores. <20> The inkjet recordi ng apparatus

apeedidld and Qnﬁolgi'm%l%?atﬁﬁﬂil At WhestefuRnthend the surface
sti mul at. on | s at | east one sel ected from heat

pr§g§g£ £ i é? 1n irﬁggg"’}g 'thles %j’ he?& fﬂé"%)tal amount of

recor ng nmedi a an
i nk, .wherein the recordlng nmedi a has at | east one

bahe ek opderrepaxding maediniie dRea/m?Hr 1e88-nm or | ess on

at | east one surface of a support conprising a
cel | ul os@9pul Fhetinkjdiarcorting apparatuy acoosdB3@4dy18msirther
or nore of an inorganic pignent wwth a refraction

ReRprting pol¥hih8Sfe2hHgbr fﬂ@ﬁ@hﬁigmﬂ Barfatd fc@altédtpaper to
rate of a pi gmant W|th a refraction index of |ess than

t he bary. ' 9
e P Egne il whiek R aRlert P % a Biftage of a
eyt R PR -
of the ink is 25 mN/ m or Iess. <22> The recordl ng

miglyear-surfaceets cecapredi bygpoes<21>, wherei npores at a
surface of the barrier layer in the recording nedia

are 1 mapgs | ehg inkjét ?é'&%i‘@fng 8pParii%s AccbRBERgHo &he of <18>
surface of the barrier |ayer
-and <19>, wherein the stimulation is at least one selected from heat,
pressure, vibration and light.
<21> A recording media-ink set composed of a recording media
and an ink, wherein the recording media has at least one barrier layer
having a thickness of 10 pm or less on at least one surface of a support
comprising a cellulose pulp, the barrier layer contains 30% by mass or
more of an inorganic pigment with a refraction index of 1.5 or less other
than alumina, the content rate of a pigment with a refraction index of
less than 1.5 in the barrier layer is 10% by mass or less, and wherein the
ink contains either a pigment or a colored fine particle as a coloring
material, and a coloring material fixing constituent, and the surface

tension of the ink is 25 mN/m or less.

<22> The recording media-ink set according to <21>, wherein

13



surface i s occupied by the pores. <23> The recording
nmedi a-i nk set according to one of <21> and <22>,

WO weneisos t he recordi ng nedia has the barrier PElH#E2006/321929
whose surface has been polished. <24> The recording
medi a-i nk set, according to <23>, further conprising
paIOFeh kg, SHEIG o Thec I HTglaveT Unnths CECoHdiRg Sedia e wm or

to produce the recording nmedia having the barrier

| dgevr imhdismeter,f acé 4006 tedespofitbhesurfagsof Tthe barrier layer

recording nedia-ink set according to any one of <21>

t QurBas i¥esgiiBd byetheapdHaB, average particle dianeter
of either the pigment or the colored fine particles is

0.01 mMm 0. <26> The: I ' i aci
accordiﬁ%%Fb éﬁ? oﬁgmé'gégfgu%gﬁggggggﬁggggﬁﬁiFﬁ%ﬁ?kzr>and
viscosity of the ink gt 25C js .5 cps or nore. <27> The

5 &drdivReTeERithe jKego Png‘Sé%adhﬁgtB
to <26>, wherein the ink conprises a water-soluble
ofhparbeensmilishetd, and t he wat er-sol ubl e organi c sol vent
is either a polyol conpound having 8 or nore carbon

6 haryiesnlaysr whose surface

at ons 0k9a>9! YH@! r&loReingt HRIHAdk setBacchrfine&or €3y further

medi a-i nk set according to <27>, wherein the polyol

conpound _having .8 _or e ato b.S.ale | t

o fccn)glp_rlsé%lﬁypgh%?g_ghelg(eggéa dir%?&gﬁgg, O WBirfate 25f 'GAELd ?ﬂ%er to

2,2,/4-trimet hyl -1, 3-pentanedi ol , <29> The recqrding

mbapducekhe secoxdmng madiahavang the é’aé”f”leégﬁelf W%@?S%rface has

wherein the ink contains a surfactant, and the
10 sbebagiodisheds at (V) and (VI):

<25> The recording media-ink set according to any one of <21>

. to <24> wherein the volume average particle diameter of either the

pigment or the colored fine particles is 0.01 pm to 0.16 pm.

<26> The recording media-ink set according to any one of <21>

15  to <25>, wherein the viscosity of the ink at 25°C is 5 cps or more.

<27> The recording media-ink set according to any one of <21>

to <26>, wherein the ink comprises a water-soluble organic solvent, and

the water-soluble organic solvent is either a polyol compound having 8 or

more carbon atoms or a glycol ether compound.

20 <28> The recording media-ink set according to <27>, wherein

the polyol compound having 8 or more carbon atoms is at least any of 2-

ethyl-1,3-hexanediol and 2,2,4-trimethyl-1,3-pentanediol.

<29> The recording media-ink set according to any one of <21>

to <28>, wherein the ink contains a surfactant, and the surfactant is at

14



R1-0-(CH2CH2O0O) hCH2COO M Ceneral

Formula (1) where Rl represents an al kyl group; h
woneqrssent s an i nteger of 3 to 12; and M repr e6EAPH0GBR1929
one selected fromal kali netal ion, quaternary

ammoni quat er nary phosphoni um and al kanol am ne;

ﬁm Iz%’-@l’rmla (1'l) MOBSCHCOO-R2 where R2 represents

an al kyl group, and Mrepresents any one sel ected from

al kali metal ion, quat ernary anmmoni um quaternary

pHRSph8nt Ut &hdCat k olmafrithe C @EDICH2O) k1 Girapigl Formula (I

Formula (I11) where R3 represents a hydrocarbon group

and k represents an integer of 5to 20, R4 - ( OCH

2CH2)j OH Ceneral Formula (1V) where R4

represents a hydrocarbon group and j represents an

integer of 5 to 20;H (OCH ﬁmCHZ ) L- p - R6 Ceneral

For mul avheye JHerepregents i alatl SrauRy by ispiespas gy ypfeger of 3

and L and p each represents an integer of 1 to 20,'

5 atal nemd Morepitemenld )ansheore sedeted faamh aBmlesmatal ion,
an integer of 0 to 40. <30> The recordi ng nedi a-i nk
S§hafaaat aRembAiARY qRterahry phosp Rorid®s andhakaholaoiie;
ink contains a wetting agent, and the wetting agent is
at | east one sélected from pol yol conpounds, |actam

Corfpounﬁl}ilrlz@eo—Rz

General Formula (IT)
MO, SCHCOO—R?2

where R2 represents an alkyl group, and M represents any one

-

- selected from alkali metal ion, quaternary ammonium, quaternary

10 phosphonium and alkanolamine;

R3 ' 0 (CHZCHZO) H General Formula (ITI)

where R3 represents a hydrocarbon group and k represents an

integer of 5 to 20;

R* — (OCH,L,CH,) jOH » = = General Formula (IV)
15

where R4 represents a hydrocarbon group and j represents an

integer of 5 to 20;

15



conpounds and sacchari des. <31> The recording
medi a-i nk set according to any one of <21> to <30>,

wowher®psict he pol yol conpound is at | east one ®elraerm®6 321929

10

15

HELOREL R,

fromglycerine, ethylene glycol, diethylene glycol,
triethylene glycol, tet@ppt hyl ene glycol, polyethylene
gl ycol , propyl ene glyco], i propyl ene gl ycol
tripr opyI ene glycol, 1,B-butanediol, 2, 3- but anedi ol-,
ut a i ol , 3

. Qﬁzg @ane diol General Formula (V)
2-net hyl - 2, 4- pentanedi ol , 1, 2, 4- butanetrlol 1,2,6
hexanet riol,thi odi gl ycol , pentaerythritol,
trinmethyl ol et hane and trinethyl ol propane. <32> The
recordi ng nmedi a-ink set according to one of <30> and
<31>, wherein the lactamc ound is at | east e
sel ect eWh PFQ)::#GZIGWSPBFSI @o%gf%rwaffbpﬁysmzwpy?%of;&%y each
N- hydr oxyet hyl - 2-pyrrol i done and e-caprol actam <33>
Trepresemtscimmtegelr of 1 hik 28eandccordi ng to any one of
<30> to <32>, wherein the urea conpound is at | east
one Q‘Isect@tl from GHga CHhi ourea, ethyl ene urea and

, 3-di methyl = 2-i m diazolll d| none. <34> The recording
rTE:H GHGH GeC =CoGOHE ©Hany one of <30> to <33>,
wherei n t% saccha |de |s at | east one selected from
mal ti tose sor b| to e, gl uconol act one @gegbritdotmde (VIK35>

The recor HiQk set according to any one of
<30> to relﬁ t he content of the wetting agent
in the.i $rEzs 10 o ss to 50% by mass. <36>. The

d [

recordin a- ; according to any one of <21>

where q and r each represents an integer of O to 40.

<30> The recording media-ink set according to any one of <21>
to <29>, wherein the ink contains a wetting agent, and the v;retting agent
is at least one selected from polyol compounds, lactam compounds, urea
compounds and saccharides.

<31> The recording media-ink set according to any one of <21>
to <30>, wherein the polyol compound is at least one selected from
glycerine, ethylene glycol, diethylene glycol, triethylene glycol,
tetraethylene glycol, polyethylene glycol, propylene glycol, dipropylene
glycol, tripropylene glycol, 1,3-butanediol, 2,3-butanediol, 1,4-butanediol,
3-methyl-1,3-butanediol, 1,3-propanediol, 1,5-pentanediol, 1,6-hexanediol,

2-methyl-2,4-pentanediol, 1,2,4-butanetriol, 1,2,6-hexanetriol,

16



to <35>, wherein the ink is at |east one selected from
a cyan ink, a magenta ink, a yellow ink and a bl ack

WOi2nd7/04¢86> A recordi ng nedia conprising: a sulBPSTHIR2086/321929

10

15

20

conprising a cellulose pulp and at | east one barrier

| gyer. having a thickness of 10 r less on at | east
oSG S aPestap e tﬁsitﬁr%%&lmngﬁﬁme ARd tplppthsloIpropane.
| ayer contains 30% by mass or nore of an inorganic

pi gnent<3#t h Bhe e¢carding madidank giet Acgomskingde @ngtdfef30> and
than alum na, and the content of a pignent with a

re81ac WheRein dRE Jaktd@Scorhpatind. & ab lbAst baeridsctedyfiom 2-
is 10% by mass or |ess, and wherein pores at a surface

0 r . . .

oirafapit NomaRYFR i i, NCRPa SRR Brfiiflone and
occupi?d by the pores. <38> The recordi ng nedi a
EEWMTHGAMD <37>, wherein the recording media has the
barrier |ayer whose surface has been polished. Brief

Descri pt33n dFhoresurdipg Flediaink seh acconshvag ite anyegne of <30>
showi ng one exanple of an ink cartridge of the present

| fovepLs ORhediG the ubed cEMPONRM & ¥ Riist pRel sHected from urea,
cartridge in FIG 1, including a case (outer package).

F i ' tjveqial b Jovie i ey i.ng an
ihoutbd, 3By IASE Lo TS PR aRNTT, °C,

an inkjet recgQrding gpparatus. FIG 4 is.a schematic -
conf i guT3tT onl ke EYOXATIE Fpshr ARk 5§t ahcnding do any one of <30>
configuration of the inkjet recording apparatus. FIG

Stol s33>swheneini theenhenhgatleviscat déastione eelectedafrphe myltitose,
an

sorbitose, gluconolactone and maltose.

<35; The recording media-ink set according to any one of <30>
to <34>, wherein the content of the wetting agent in the ink is 10% by
ma;ss to 50% by mass.

<36>. The recording media-ink set according to ansr one of <21>
to <35>, wherein the ink is at least one selected from a cyan ink, a
magenta ink, a yellow ink and a black ink.

<37> A recording media comprising: a substrate comprising a
cellulose pulp; and at least one barrier layer having a thickness of 10 pm
or less on at least one surface of the substrate, wherein the barrier layer
contains 30% by mass or more of an inorganic pigment with a refraction
index of 1.5 or more other than alumina, and the content of a pigment

with a refraction index of less than 1.5 in the barrier layer is 10% by

mass or less, and wherein pores at a surface of the barrier layer is 1 pm

17



i nkj et head of the present invention. FIG 6 is an
el ement enl arged vi ew showi ng one exanpl e of an inkjet

wohewh4afoet he present invention. FIG 7 is a sebosuR2we/ad1929

10

15

20

part enl arged sectional view showi ng one exanple of an

i nkj et head of, the present.inv ion. FIG IS an .
| PT lester iy fipanetes anch 80 EF lesseats élep%ﬂnfgm ﬂ{;?}afpiara?ﬁ%ayer is

built in the schematic configuration diagram °
i beampiedbytheaoresnitire configuration of the inkjet

.recording apparatus. FIG 9 is a view show ng a

sect i onagphoTher AfddrdingdinédiRgicesrBing 683 DA wherein the
Exanple 6. FIG 10 is a view showi ng a secti onal

PR AR By PSS EOLT A GREL! AR, EORLA e

in Conparative Exanple 2. FIG 12 is an SEM phot ogr aph
of a surface in Exanple 8. FIG 13 is an SEM

phot ograph of a surface in Exanple 7. FIG 14 is a
vBeigf deseripgion ofdDeawmeshi p bet ween the thickness of a
barrier layer in the present invention and an inmage

qual i t yFi@r 1E53n®! gthePndtic ThedN@h6aiRar Gid \LxabxsIBPbL an ink
2. Best Mode for Carrying Qut the Invention <Inkjet

SR ApOIRRREANIS Vel 1 oo dlo o, e
has at Leas Ink flying meang and polishing geans, and.
case (outer package).
FIG. 3 is a perspective illustrative view showing an ink cartridge
. loading section with an opened caver of an inkjet recording apparatus.
FIG. 4 is a schematic configuration diagram illustrating an entire
configuration of the inkjet recording apparatus.
FIG. 5 is a schematic enlarged view showing one ekample of an
inkjet head of the present invention.
FIG. 6 is an element enlarged view showing one example of an
inkjet head of the present invention.
FIG. 7 is a substantial part enlarged sectional view showing one
example of an inkjet head of the present invention.
FIG. 8 is an illustrative view showing a media polishing
apparatus built in the schematic configuration diagram illustrating an

entire configuration of the inkjet recording apparatus.

FIG. 9 is a view showing a sectional photograph of an image

18



optionally selected, e.g., stinulation generating
nmeans and controlling neans, if necessary. The inkjet

WO eciosdiag net hod of the present invention haBCEIP2D@ZR1929

10

15

20

an ink flying step and a polishing step, and further

has of her step optionally selected, e.g., a . .

S ?%}%&wﬁwgﬁéﬁe‘ﬁ& gtep and a controlling step, if
necessary. The inkjet recording nethod of the present

i nvent i dlGeak) b asuievalshpwingra edciomalbphotagraphj eft an image

recordi ng apparatus of the present invention, and the

| frrhing &@tivheip Campaeative Exdanypleer.f or med by the
i nkflying means. The ot her step(s) can be suitably

per f or by h flyin ' .
f1yi ngn?re‘ighslirﬁg a kgpm&gé }IISA t hegg?%ggi ﬁ%‘%@ﬁar&“"e
an. image is recorded on a recording nmedia by applying
a%gpmwﬁﬁé%ion to an ink to fly the ink. The ink flying
nmeans is the means in which an inmage is recorded on

the recdith 4§ imeai SEM phppsigraph of heswiaceuinabkample 8t he

ink to fly the ink. The ink flying nmeans is not

parti culFacl. ¥3lik &int SEM 9H6tc@faﬁ‘ﬁ|o¢% di€s&0in ERghnple 7.

vari ous nozzles for jetting the ink. In the present

| nvent i g hly ;LS P! AR & BfatRinshfRBEPOL RO Rkness of
a liquidroomsection, a rd’resrs ce section, a

vi brati.on plate angd a nozzle.nenber in the inkjet heq

bé PEFREE Fvysh Wattdei Breseyniaysntigp And alt! G
of silicon and nickel. The nozzle dianeter of the

i Mxjampleeddtol B2 pndf(ompaxatd® Emample dss

9ty for

. Best Mode for Carrying Out the Invention

<Inkjet recording apparatus and inkjet recording method>

The inkjet recording apparatus of the present invention has at
least" ink flying means and polishing means, and further has other means
optionally selected, e.g., stimuiation generating means and controlling
means, if necessary. |

The inkjet recording method of the present invention has at least
an ink flying step and a polishing step, and further has other step(s)
optionally selected, e.g., a stimulation generating step and a controlling
step, if necessary.

The inkjet recording method of the present invention can be
suitably carried out by the inkjet recording apparatus of the present

invention, and the ink flying step can be suitably performed by the ink

19



and nore preferably 1 mmto 20 mm It is preferable to
have a subtank for supplying the ink on the inkjet

WO bhaaa49s06l constitute so that the ink is refilbedIProdiras29

10

15

20

subtank froman ink cartridge through a supply tube. .
The.stinul ati can be geperated fro he stimul.attk
ggﬂ&%m?@%m& Sthea <P IRIcam b shaahly Pﬁﬁffoﬁn@&ﬁé}f e other
limted, can be optionally sel ected dependi ng on a

pomeaose, and includes heat, pressure, vibration and

light. These may be used al one or in conbination of

t VW JOflyTHY StepAHMNThE figiAg Meahsand pressure are
suitably 1 ncluded. Exanples of the stimnulation

gener at i . [ ' S .
o ossur TEEREa e 38 REBL A RALR o Ringe s recorded on o
vi bration generating apparatuses, ultrasqund .

BRI RE P i BY |3 m%@@mtﬁ@&qopﬁo grypnlgto fly the ink.

pi ezoel ectric actuators such as piezoel ectric _

el ement Thetinkrfiyinganeans a5 theimdans mgwhhels enahmggels recorded
achi eved by using the nenbrane boiling of a liquid

Ushthedbcot dnzamblR! BRlappigignege stigfEAtioaWehtRSidto fly the
exot herm c resistance, shape-nenory alloy actuators

USRS FRLA G RRSEe £HANGS Y phOBEMRL HhGEq. 38 examples

Ofr' s using ctros I'C power are
i ncluded. A _node of the, i flying. s not particularly
| Phgregfingfue <¥§r@é‘ﬁé1?&?1r?§r}ghﬁ w&ﬂ@ru{fﬂne stimul ati on,
and includes, for exanple a nethod in which when the
sti mul aln ¢he ipgresdrgairvenhioat itireprpferahle dbpbadilagst portions of
recording signal is inparted to the ink in a recording
hgaggwidll fbrd skb@sARhL iEiddresdithnbs! RBEESH 24 &/iBRIIRSRDEste and a

in the ink by the

. nozzle member in the inkjet head be formed from materials containing at
least any one of silicon and nickel.,

The nozzle diameter of the inkjet head is preferably 30 pm or less
and ;nore preferably 1 pm to 20 um.

It is preferable to have a subtank for supplying the ink on the
inkjet head and constitute so that the ink is refilled in the subtank from
an ink cartridge through a supply tube.

The stimulation can be generated from the stimulation
generating means. The stimulation is not particularly limited, can be
optionally selected depending on a purpose, and includes heat, pressure,
vibration and light. These may be used alone or in combination of two
or more. Among them, heat and pressure are suitably included.

Examples of the stimulation generating means include heating
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heat energy and the ink is jetted/sprayed as liquid
drops froma nozzle pore in the recording head by

WO poogssasne of the air bubbles. Wen the stinmul BaCT/arR00@321929
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"pressure”, for exanple, the nethod in which voltage

is applied to the piezoelectric el enent adhered at a. .
pEBPArIses) PEFSUIIFIRG 2RPRTHYSRS: PrezAclenk g FiﬁHl%‘%ﬁSh vihyation
the recording head to bend the piezoelectric element
agdnesting appachtsesofultiasopnd sescildatovemnthdighte Specifically,
Is jetted/sprayed as liquid drops froma nozzle pore

| fort Nkam@slal dpiedodleaidYadbuetsrsr @ueh hbBepRizbeledhtit eglements,
is also included. The size of the liquid drop of the

[ EhéflalabLE' SlaRkhe! flade? Hadbe, ddileved by psing  the

i'ng/ sprayi ng speed s ‘prefera

its driving frequencgy i.s preferahly 1 kHz or nore, an
| membEnqbpidineg o @ﬁm ASIYB60 %ﬁ?treftﬁﬁwﬁ c¥phatee efoment

controlling neans is not particularly limted as long
asuth asaancexuthermopeesisiamcepbhape mewpeytalloy aetaagors using
can be optionally sel ected dependi ng on the purpose,

atbthNed YihaSe (HInRXBYFPIRrmd1SERAMR)! $nd UdbctRSstatic actuators
sequencers and conputers. <Recording nedi a> The

gﬁgﬁgﬁiﬂr@?gggfjagé 3‘]%@&1@{&%8@%1} nventi on has at | east

aving an I'ckness of 10 mmor |ess

at l'east on one surface of .a support conpris . a. )
cel | ul ode R ofahle iminélyé%gaﬁ T PRERCHaElsolimited, varies

| ayer(s). The barrier |ayer contains 30% by mass or
mdependingn onntymmniof thieg stimiulatiom, sandfingbidesn fondesample a
of 1.5 or nore other than alum na
method in which when the stimulation is "heat", heat energy
« correspondi;lg to a recording signal is imparted to the ink in a recording
head using a thermal head, air bubbles are generated in the ink by the
heat energy and the ink is jetted/sprayed as liquid drops from a nozzle
porelin the recording head by pressure of the air bubbles. When the
stimulation is "pressure", for example, thg method in which voltage is
applied to the piezoelectric element adhered at a position called a
pressure room in an ink flow path in the recording head to bend the
piezoelectric element and reduce a volume of the pressure room and the
ink is jetted/sprayed as liquid drops from a nozzle pore in the recording
head by pressure of the air bubbles is also included.
The size of the liquid drop of the flied ink is preferably 1 pl to 40
pl, its jetting/spraying speed is preferably 5 m/s to 20 m/s, its driving

frequency is preferably 1 kHz or more, and its resolution is preferably
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hydrate, and the content of a pignment with a
refraction index of less than 1.5 in the barrier |ayer

WO0i28070@980by mass or | ess. . The recordi ng nedi acCrapProaea21929
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by providing (e.g., applying) a barrier layer (color
ngéérial permeation prevention |layer) on a substrate,

s80Q gpPt 890 8aper base using cel | ul ose pul p as a maj or
ingredient. By assimlating this barrier layer to the
appear afibe contmllpng mesnssisouit, particuédadydimpped sisbloagtas it can
obtain a printed matter having a texture close to that

Oforit@el !oPérﬁQ(BﬁTﬁffctl@é reEpettRe MRdArey, Scanl GeSopHibAGHy | §Kected
perneability, the pore size, pore dianeter and the

t hi | e . iJg f
5058 81 ABSBRELA Sind LA Sl Bl Shstraments such
required that the barrier |ayer have a certain

t 3§ BeGRancess apd LOMPYHersici | itating the separation of

the color material in the ink fromanink solvent. The .

t iRekordsng nsedisyui red to be 10 nmor less, and .is
preferably 5 nmor |ess. Wen the barrier layer is

gr eat er ThAaiRcAFHiAE mRdiio€ khespreseht tinkeation! BAY alti WRst one
for ink solvent to perneate the barrier |ayer, and

t ﬁglrr%rofagqer %%%S’ﬁé‘ %nat@l%]%le%g %grﬂ) L?ﬁs(%ll s8 %ﬁ: YEast I one surface
i mage qual ity i s®loweréd, and offset easily occurs

because of poor drying property._ Becayse of the -
n‘éﬂczés%‘iﬂfiprf FOmIasingea wellulese P‘a‘%ra’?‘ﬁilﬁ jnecggsary further has
preventing a showthrough (a phenonenon where the

cother laye sDe printed color material is seen through
fromthe backside) of the color material, it is

necessarie hAarARvN4e bonta®id 30% benhBoOLganbFe Bf BRBMbrganic
havi ng the high refraction i ndex and hi gh opacifying ‘

FCJ{))P gé;ét?/ Sslhiglil t elb ﬁﬁ?j g%cﬂr(r)glg Iﬂé@é/ﬁ_;%sf,l%l %9 o8 LothRr thz}no ralumina

I'S necessary

th}§dralte, and the content of a pigment with a refraction index of less than
1.5' in the barrier layer is 10% by mass or less.

The recording media is made by providing (e.g.,‘applying) a
barrier layer (color material per;neation prevention layer) on a substrate,
so-called a paper base using cellulose pulp as a major ingredient. By
assimilating this barrier layer to the appearance of a printer sheet, it
becomes possible to obtain a printed matter having a texture close to that
of popular commercial printed matters. To suppress ink permeability,
the pore size, pore diameter and the thickness of the barrier layer are
limited for optional permeability (barrier property).

It is required that the barrier layer have a certain thickness or

less for facilitating the separation of the color material in the ink from an
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barrier layer to contain the inorganic pignent with a
refraction index of 1.5 or nore at 30% or nore. The

WO bmrnissos | ayer may contain silica which i s usedr/ireoeds21929

10

15

20

conventional inkjet nedia and is the material having a

| ow refraction i ndex and | ow opaci.f roperty - )

HaWsveglvent. j Th ﬁe@@% neSp 1haequned a%/ﬁ) 19¢ i Mrcla?sanand is
the like be 10% by nass or |ess because show- t hr ough :
bexeferabki jnirhiaralessanWhaethodbarhec daypsr i gi'eaﬂalemhanelo pm
anmount of the pignment having a high transparency is

| R tBASEHss HtAkeB @ RRQVEmIorUiskndIde & peBabattatidBarrier
a high refraction |ndex as a white pignment which

nst i fute:

- TR, b dhetAPet e o ?ﬁe*hleeamgﬁj (iéé:gc’os Heimyage auality
when the thickness of the barrier t.hi nned.
sasrowsreds apdl odfsgheasily perursdesause pé nﬂasumap%rty
hi gh refraction i ndex. However, when an al um na
hydr at e Bechhsexafeslsé wedcghsigh toi im altes abpt barries layer thin, for
contained in a large anount, the ink solvent becones

?frfai/&ﬁﬂlﬁg taoslﬂﬁv thansdtetd FReAdRBhSN WIHRAE the col YT thfe(brmted

e base. The al um na hydrate which has absorbed t

S48 AR BEHEL S L .

i mage bl eeding due to mgration of the pignent in a

| dhdecessarst b agandantiyngenigin ridguinagap; Pg@ephrhadps the
| ayer of the present invention is to separate the

pihggie mé fraodon indso hud tigh mpabdyingkpeopeéreyt imtheo bhyrieh layer, in
solvent to perneate in the base, and therefore, it is

SoSiecable sk TRACeIge ata T8 Bashar for e

- barrier layer to contain the inorganic pigment with a refraction index of
1.5 or more at 30% or more. The barrier layer may contain silica which
is used in the conventional inkjet media and is the material having a low
refraction index and low opacifying pfoperty. However, it is necessary
that the amount of silica and the like be‘lO% by mass or less because
show-through becomes significant and the cost becomes high when the
amount of the pigment having a high transparency is increased.

From the above, by using the pigment having a high refraction
index as a white pigment which constitutes the barrier layer, it is
possible to reduce show-through and further reduce the cost even when
the thickness of the barrier layer is thinned.

Some types of alumina hydrate are pigments having a high

refraction index. However, when an alumina hydrate with excessively
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a phenonmenon that the ink is not dried easily occurs
because the solvent ingredients in the ink slowy

WO p@roembes. But, when the pore dianeter is topCT/arges/32m929

10

15

20

the nunber of the pores is too large, the function to

separate the pignment in the.ink is reduced, the inage
dzlh%]ilt‘gﬁi absognEpr 1S spRtaAGd piny r'f‘ei%r%’r ALty n&’t%gnag solvent
medi a surface after printing mgrates to a nedia

i bstammewidifficultgotbe dransfermeidofroohdhgebarkinrslayenetopbhe base.

di ameter is preferably 1 mmor less, and the area

O QP REn N4 h?&rdt@rﬁﬁiciht hadabbafbedethd so1eéns i halkege s mount
preferably 40% or | ess. Here, the pore dianeter and

the area_ o k c : . i
obs 8P} PR HRE L Ep Db Ofn ERNERRBT LREIRAR e Miecoloration
of a pore portion is binarjzed based on the surfac
pRadoyrage hlseding: dusg: to mmgratigneek the Rismend vy 2 Tong term
ratio. As the SEM an electrolysis radiation scanning
ektotagen m croscope (JSM 7400F supplied from JEOL

Ltd.) was used, and Poplnmaging (Ver. 3.51 supplied

from Di g fhaictReil f&{ﬂiﬁeﬂ) foregheUb R id10TayeFRAGhBP1e86:8t {irention
The organic pignent in the barrier layer is not

particul arl im-. ca ' I e

d éspé% 8?%%3(% t{hﬁ é)l%ﬁl%’r%saer’ﬂi Pl?e Q&Veﬁg% tlﬁ{asiﬁh(efgxif Ig}]lgrvu%%ly the

and “exanpl és ther

magnesi um car bonate, taljc, kaolin, illite, clay, .
c EPieninte sEHRRLE, incHhebase, NG £harefere, Ahinpralerable that the
and titanium di oxi de. Anobng these pignents, the use of
obartiavilayerdsave fihe pored. r dhienrthierlsaxieadapes babne pores at all,
makes it is possible to reduce the thickness of the

bargh&ioth &S thAPRYidld &hot Hried d¥sBlyIcRlk€bbéaustethe solvent

cal'ci um carbonate and kaolin in terns of cost. These

pluggnr%latlesnt%a}ﬁ t%lesl%kbs?ov(s:r?yngépn?gaé@s? h B%tt,h%rhen the pore diameter is
too large or the number of the pores is too large, the function to separate
thé pigment in the ink is reduced, the image density is lowered, and the
pign;ent present on the media surface after printing migraté;s to a media
inside with time to cause colér change. Thus, the pore diameter is
preferably 1 pm or less, a\nd the area occupied by the pores at the barrier
layer surface is preferably 40% or less.

Here, the pore diameter and the area occupied by the pores can
be measured by observing the surface of an SEM photograph. An image
of a pore portion is binarized based on the surface photograph to
calculate the diameter and an area ratio. As the SEM, an electrolysis

radiation scanning electron microscope (JSM-7400F supplied from JEOL

Ltd.) was used, and PopIlmaging (Ver. 3.51 supplied from Digital Being
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pi gments not Listed. Kaolin is preferable because it
is excellent in gloss expressing property and a

WO t@xuases cl ose to that of the sheet for of fsePCpIR2004/324929
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can be made. There are many types of kaolin " x
diéaninated.éﬁplln, bur ned kaolin, and engi neered
k&Sdshwas usgAar EmASEPIPESFI M and t he | ke.

Consi dering the gl oss expressing property, it is o

pr ef er aflke hganikapigmemtninnthe tercllayesi e not particularly

vdistribution in which the anount of kaolin with a

Paimhited.e cAnd Rt @btidhallymelRitdde SdepehdPRF0 6 S Sp@ipose, and
nore occupi ed 50% by rmass or nore relative to the

entLr | 1, . ' b orhi fied.j

o PeplbLF hedns {8, BTH BBl S ddter Pafe BALNG Mo, clay,
50% by mass, a sufficient _effect is difficulf to be .. .
efp ler@dce}ri?ogatps §§‘£‘BB§¥ selfitendtapiym whifg and tiggpiam dioxide.
particularly limted, but considering fluidity,

paémhoxg ithese pigr etk dhe ngeprfoper hgvifg aadligh aurefeaction index
hi gh shearing power, the anmount at 90% by mass or |ess

| Bs"PERiI haRks it NstisdbleftoCRathicagtlsl ithitikinkkd Yof TiheSkarrier
i norgani c pignments having a high refraction index may

b QIbin Wi si.JjcC [ ' n ' .

! feter ARG oG id s R HRE 5S¢ R GHRLLSHORAL Hn Kaolin
i ncl ude water-sol upl e di spersions of styrene-acryl .
copoleymsy obost-c| dsleseRiggnts b@ﬁlacﬂléqlebec&em*pﬂ%ﬁ)f with other
particles, polystyrene particles, and pol yethyl ene
paigmehtsnoffhseted. or gani ¢ pi gnents may be used in

m xture of two or nore. It is preferable that the

amount  ®adlihe iPpIeRirabR BEBNIse! ft e eREKIRG Fn Z1RRA bRpressing
by mass to 5 parts by nmass relative to 100 parts by

-

'%%gpé)rftytand 4 @8}&9&@"&0@ B8k of the sheet for offset printing can be

made. There are many types of kaolin: delaminated kaolin, burned
kaolin, and engineered kaolin by surface modification and the like.
Considering the gloss expressing property, it is preferablé that kaolin
having a particle size distribution in which the amount of kaolin with a
particle diameter of 2 pn; or less is 80% by mass or more occupied 50% by
mass or more relative to the entire kaolin. The amount of kaolin to be
combined is preferably 50% by mass or more. When it is less than 50%
by mass, a sufficient effect is difficult to be expected in glossy degree.
The upper limit is not particularly limited, but considering fluidity,
particularly a thickening property of kaolin under high shearing power,
the amount at 90% by mass or less is more suitable in terms of coating

suitability.
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Since the organic pigment is excellent in gloss
expressing property and its specific gravity is

woxnel/d4e806t han t hat of the inorganic pignent, PCTIJ®2006/321929
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possi ble to obtain a coating |layer which is highly

bul ky, hjghly gl ossy and good i.n surface goal.in

pr oper t@.lg%{%\%?? W?‘?@O%%Bﬁta ﬁ%glf gg&agﬂgﬂquex may be
parts by nmass, no effect is obtained whereas when it
esarabihe dowitdr sitich yandeerganit pigraentst havogta keas irgfraction index.

.occurs and it is not economcal in terns of COSt. The

OEganipled o ThBt Sredintc ats 1ecludet watersedluble Mpersions of
hol | ow type, and a doughnut type according to their

S } t i . ) . .
oSi3PETe kb SBolrfet ot Ay Fot blbBheTEpolymer pagticles,
the fluidity of. the coating sqluytion, the avergge .
RO FGITENg| BEHEleS: s aPie MATUEIYISHF { ReTiifge ofT6se Aganic
to 3.0 mm and the hollow type having a void
ppigpaetitisomayfbet 08edin g ure of yinoadt yayepl &t éxiprafesable that
bi nder of the barrier |layer used in the present
| theehtdoRimti 6F tHet oRAit pigmehy thiky haded$s [20pgrtasby tmass to' 5
has a strong adherent force with the pignent and the
b ' : t b Ayt [ 0L
B0 AR HadCHHSETRY 100 Rk Ty PRIAEL HE AR BlorBHR] bigment.
cause tgl ocki ng. The water-based resin includes, for

weg| the organe sygmgnt dp srcellent; uh gloss RIPTaEsIPE; pEopeyty and
starch, esterified starch, enzyme-nodified starch and
cls i specifmdgsatc hs swealéémthawythpbad theoimwirganic pigment, it is
cel lul ose derivatives such as carboxynet hyl cel | ul ose

apeksmereXpehfivh eehtinbaaper Sihvéle ehidhly butiep QiiFHBi glossy and

resins, isobutylene-nmalelic acid anhydrate copol yner

{/gof]o;ﬁqﬁldsé@?gé@ c&[%é b?&?erty.i nﬁlow%ggf, b Bef 4! h8ASt is less than

2 parts by mass, no effect is obtained whereas when it exceeds 5 parts by
mass, the show through easily occurs and it is not economical in terms of
cost. |

The organic pigments are categorized into a solid type, a hollow
type, and a doughnut type according to their shapes. In the light of '
balance of the gloss expressing property, the surface coating property and
the fluidity of the coating solution, the average particle diameter is
preferably in the range of 0.2 um to 3.0 pm, and the hollow type having a
void proportion of 40% or more is suitably employed.

The binder of the barrier layer used in the present invention is
not particularly limited as long as it has a strong adherent force with the

pigment and the base paper which constitute the barrier layer and it is a
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chl ori de enmul si ons, polyester enulsions, styrene
- but adi ene copol yner | atex, and aerylonitrile

WO 2tn1toagioene copol yner | atex. Anong them it i BCT/JP2006/321929
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preferable to use starch or styrene -butadiene .
copolyper |atex in terns .of cost., The styren .o

” BtatPared Espioy ot SN PRt SHHRG ackig ex
general ly used for paper coating, in which styrene and

but adi effbeawaterobaseidneesinsineburdnrerfor examplee podyryinyl alcohol;
.ot her nononers are copol ynerized and the copol yner is

nBglirthed fuehchemogalizéEathict). edterifitt]l Qithedh, Mengym@esmodified
acrylic acid, nethacrylic acid, alkyl ester of acrylic

, Li , _ i Leifoac
agéaq'cﬁr ATt g&%%g&r@aiéq ﬁ%a?%lg??g%laﬁp' tsB# gse& gbfﬁlﬁ%: Ci:’ellulose

f UmarT c aci nonone

acet.ate are often used. A cross].i pking ent suc S ]
né?ﬂwelvp% SHChe RE G pwﬁéﬁeﬁle eu%igh:aéﬁwra@rﬁs%laﬂose’

hydr oxypropyl eneurea, and isocyanate may al so be
cstyranewdrylanchpolpmeopokyims;  tswbudylenegmalaiai tacglic hnhydrate
N nmet hyl ol acryl am de and havi ng sel f-crosslinking

PESIRAY i r RIRE AESY eI AR ITBYNDE A fite2éREsiOhs, Binylidene
conbi nation of two or nore. The anount of the

AR REELD L AER) A SRR B Sipqmer

use nventron 1s rjre

to 70% by nmass and re preferably 55% by ss to 60% . .
bfﬂtﬁﬁs@fle@%" Qfé‘tﬂlfqg%acgep? FOPBHIR] {%ttext h&\Bapg jtdem, it 1s
| ayer. When the amount is small, the adherent force
bpoefoesble i ufsei staeeh pr atyrenbdudadienescopelyhepdakdarin terms of
om ssion owing to strength reduction of the barrier

| gr and reduction of internal bond strength is

concer ned.

-

The styrene-butadiene copolymer latex may be the copolymer
latex generally used for paper coating, in which styrene and butadiene
are contained as monomers, if necessary other monomers are
copoiymerized and the copolymer is mbdiﬁed by chemical reaction. As
the other monomers, acrylic acid, methacrylic acid, alkyl ester of acrylic
acid or methacrylic acid, acrylonitrile, maleic acid, fumaric acid, and
vinyl-based monomer such as vinyl acetate are often used. A
crosslinking agent such as methylolized melamine, methylolized urea,
methylolized hydroxypropyleneurea, and isocyanate may also be
contained, and the copolymer containing a unit such as N-methylol
acrylamide and having self-crosslinking property may be used. These
may be used alone or in combination of two or more.

The amount of the water-based resin (binder) added in the
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O her ingredients can be added to the barrier |ayer as
needed in the range in which the objects and the

woebhd7@massme of t he present invention are not i npaRCTAPR2004%321929
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t he ot her ingredients vari ous aids such as

hRTReR YRS weseht ?ﬁﬁépsaﬁa‘?ﬁi e AT, PAAFERYER0 by mass to

combi ned vvith usual %rrents for coati ng papers, and
a@avet by mad dsyand anerevexsienabhly 5% by aujpes te69% by mass relative

, preservatives, antioxidants and cationic organic

CEITEI B6lSd BNt dfID@. bakRierslakbACt WiHenUgiRdaimeuint ie small, the
barrier layer is not particularly limted, can be

Ogahémit' Yorog! B%Eﬁgrge&%ﬂ@ﬁ&gnw gitae B BOAGreABd AMpowder

ioni C act catronic activators, "anpholy
acti,vators and noni onj.c tivato C sed.

{ HRAFSIOH OWIBE; t9rFieength gedustion, pi ¢ b%ﬁwslﬁr Ay ST aAHDre%uctlon
preferabl e. The nonionic activators include, for
ecdamtemaltiogidestrangtdbhisl comceyneshe oxi de adducts, al kyl
phenol ethyl ene oxide adducts, fatty acid ethylene

oxi de aggnét ﬁlgxﬁaieh\talcaﬁtb@baaa@ lto @Bk Hareidt)hpee aetiedded in
adduct s, higher aliphatic am ne ethyl ene oxide

a&ﬂe Fgﬁ e 13%@%0%8%}93 ?fs}]egf Fihﬁyéhgeﬂgﬂgéﬂsd& %gﬁdy%s%’nt invention

oxi de ats propyl ene
gl ycol et hyl ene oxi de adduct fatty acid esters
gRifc i 1mpagned. o cAgethe rathgr Hb‘ﬂ?é onfen varus ‘?St ysuch as

acid esters of sorbitol and sorbitan, fatty acid
edispessanfts s titickesersalvkatier shdldimg a@ep’cﬂ yardidorming agents and
al cohols, and fatty acid am des of al kanol am nes.

TRas& 'f@yls%ﬂlsa@@lﬁb@@%oﬁiblhﬁdcm N@UQ"pRIméNR @r coating
rmre The pol yval ent al cohol is not particularly

pg?)er%fj anﬁagdg%lonally additives such as pH adjusters, preservatives,
anti-oxidants and cationic organic compounds may be used.

The surfactant used for the barrier layer is not particularly
limiied, can be optionally selected depending on the purposé, and any of
anionic activators, cationic activators, ampholytic activators and
nonionic activators can l;e used. Among them, the nonionic activators
are particularly preferable.

The nonionic activators include, for example, higher alcohol
ethylene oxide adducts, alkyl phenol ethylene oxide adducts, fatty acid
ethylene oxide adducts, polyvalent alcohol ester ethylene oxide adducts,
higher aliphatic amine ethylene oxide adducts, fatty acid amide ethylene

oxide adducts, ethylene oxide adducts of fats and oils, polypropylene

glycol ethylene oxide adducts, fatty acid esters of glycerol, fatty acid
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optionally sel ected dependi ng on the purpose, and
i nclude, for exanple, glycerine, trinethyl ol propane,

WO p@nagsngt hrit, sorbitol and sucrose. For theP€l/hBloeds21929
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OXIde adduct, those obtained by substituting a part of

et hyl en OXIde Iene oxi de spch_.as .propyl en

RIS O RAREOPBIbrUR BT AP tarry ol PPt IR pafbitan, fatty
wat er- solubility can be kept are also effective. The
sabsk esters of suatrase, atkylreshersibf pooslent akebolspand Rty acid

.(hydrophilicityto-lipophilicity ratio) of the nonionic

aghiivat Of dlRaRélChRiASd.Y Phée dayabeél uzbd alphéloeriabédmBination
to 13. The cationic organic conpound is not always

n r be conbined, is not particularly limted,
aﬁggvgé%r%%(t’%ptl onal |y sel ected and used depend| ng on

t he pur he catio rgani ¢ conpou i ncl ude
for exaﬁ%‘leep ?H§/| gﬂaolc}@f) i aat o,p@EglgpF ly flmlte(i can be

pol ycondensat es, di met hyl am ne ammoni a epi chl orotett%/dri n
coptienaHy wlqaménjf (dapehdmg/ bhncthecpdrpaserantyinghide doheikample,
met hyl sulfate salts), diallylam ne hydrochloride

S@g‘c%rm'éc rtytna@ﬂh@@olf)@@;l%ﬂme&mae (it Rbkdite"afi@ sucrose. For
rochl ori de salt f di OXI e), poI yal | yl am ne

hydrochl or i d t.s I d

if#% BTy Zor#%% Rt g sgt%% Waéﬁﬁtﬂlﬁft%ﬂf a part of
di al | yI am n ol Eg{ poI yvi nyl am ne opoI yr.

dPEipERRE HF ;ﬁﬁ caiei SRR G APEPRIPRE G &7 butylene
f or mal dehyde condensat es, polyal kyl enepol yam ne

doridendi auhnedmmgmmnlwhldtalttts waneesslabaisty can be kept are also
di met hyl di al | yl anmroni um chl ori de,

pefrsstigd.| YTRBt distitub®nhyski® GB! prdfehahdp! 3% or less. An HLB

pol y(di al | yI di met hyl anmoni um chl ori de), '

\ (hydroph111c1ty to-lipophilicity ratio) of the nonionic activator 1is
preferably 4 to 15 and more preferably 7 to 13.

The cationic organic compound is not always necessary to be
coml;ined, is nat particularly limited, and can be optionally selected and
used depending on the purpose.

The cationic organic compound includes, for example,
dimethylamine epichlorohydrin  polycondensates, dimethylamine
ammonia  epichlorohydrin  condensates  poly(methacrylic  acid
trimethylaminoethyl methyl sulfate salts), diallylamine hydrochloride
salts, acrylamide copolymers, poly(diallylamine hydrochloride salt sulfur
dioxide), polyallylamine  hydrochloride salts, poly(allylamine

hydrochloride salt diallylamine hydrochloride salt), acrylamide

diallylamine copolymers, polyvinylamine copolymers, dicyandiamide,
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pol y(di al | yl di met hyl anmoni um chl ori de sul fur di oxi de),
pol yCdi al | yl di met hyl anmoni um chl ori de di al | yl am ne

wolyarvagdwbor i de salt derivative), acrylam de PCT/JP2006/321929

10

15

20

di al I yl di met hyl anmoni um chl ori de copolyners, acryl ate
salts, .acry]am de di.allylamne hydrochl or] -
éwaydwel %oarye%wp%e?}ﬁpﬁg SRY| é%n%dﬁgyde condensates,
derivatives of acrylam ne polynmers, and
ppolyelkylenepilyansnal idityamsliomiide mminbnbsnessalfhesedensates,

. may be used alone or in conbination of two or nore. As

taﬁnéﬂlﬁaafaqry?aﬂmlumt he prREde,i nVent]bdlSﬂehanylmethylamme
chem cal pulp, a rrechanl cal pulp and a pulp of

sed a er ptio
pﬁ%% %1?%1]&1 Tho % %bt ai OISZ%(%gugg%gare?rgXpdr%&rog%& Bfloride)
materials_in which an internal added si zi agent, )
ppelyédiallyldimethipraponiumy a pé%'é‘?rl derengt ment .%dee),
agent have been added as needed using a fourdrinier
f polyédiallgldimathydamnfominer chioraleydinliylpeyinerhydroybloritle salt
former in which a last half of a fourdrinier portion

' éeﬁ@ﬂﬁ@é)eda&gilzhﬁﬁiet WA YR e By aHEROnivAS ¢H1BridY! &polymers,
use for t e Substrate, virgin chemcal pul ps (CP)

R s SRl LRSS nBRGRRAS, Biptvmers

tree bl eached craft pul ps, needl e | eaved tree bl eached
cpelyethslppeimmey fihylemeimdne (dameaidvesy ogr%ﬁrﬁ'f Hyings polymers,
needl e | eaved tree unbl eached craft pul ps, broadl eaf

t ané polpathlybeheinlifie tadkplenpsoxidedhedifeatesd tTleese may be used
bl eached sul fite pul ps, broadl eaf tree unbl eached

Shfofletd iﬁ%ﬁ?oiﬁa@lioﬁ%tt% bEANSE. tree unbl eached
sulfite pu ps or ot her flber rraterlals As virgin

_rrechanl A8'th it trgilép LSeé serit 1nvent10n a chemical pulp, a

mechanical pulp and a pulp of collected used paper are used by mixing n
an optional proportion. Those obtained by papermaking raw materials
in wilich an internally added sizing agent, a process yield iﬁprover and a
paper strength augmenting agent have been added as needed using a
fourdrinier former, a twie wire former of a gap type, or a hybrid former
in which a last half of a fourdrinier portion is composed of the twin wire
are used.

As the pulps used for the substrate, virgin chemical pulps (CP)
include, for example, virgin chemical pulps made by chemically treating
wood materials such as broadleaf tree bleached craft pulps, needle leaved
tree bleached craft pulps, broadleaf tree unbleached craft pulps, needle

leaved tree unbleached craft pulps, broadleaf tree bleached sulfite pulps,
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virgi n mechani cal pul ps such as ground pul ps,
chem ground pul ps, chem -nechani cal pul ps and

WO s@mio4asbem cal pul ps made by nai nly nechani caPCyJIP2006/321929
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treating the wood naterials and the other fiber

naterrals may be cont urth S paper
maposle daed arep lgAThat: o priphebpiadic sfgrré?e dintjeached

i ncl ude super whit e, V\/nrte with rule marks, cream
wsiitfite palpdsangardddielleaveshittes, unblﬁawhedhiulﬁte giulpsé,i or other

.paper, color white, Kent paper, special high cut,

afBlhem aid QR Ut As NENERAREEh-AIEh]] PUIFAI(MBNOMR éxample, the
used paper standard qual [ ty specr fication table in

Pa er e n Pro C

ShEin ArEibebiaL BRI, i 3fllbps Ylierund pulps,
therrral papers and pressure sensrtrve papers whjc .
i shempanechaiealaridps haeds sepdedeancahdutlpss A, bppmainly
sh eet s, used papers of papers or plate papers of
cmﬂohdn;ixaﬂbr sreqtinty e avdodpaptesialcoandithe @dperfiher materials
finely coating papers and nat papers, and noncoated

PARSS Be ebithiAgd qual ity papers, color high quality
papers, notepapers, |etter papers, packing papers

facsi m per s ual it hS

fancy f:ES‘Eﬁb “?)%{'Ser‘ée@&é’ng Ener“’yprg “%g%a%%ggw fials of the
papers, pure white roIIrng papers and mlk ca tons are

i Heedicaperapulnshinslude ey wanies swhie Withh rre}{eo%%réis cream
yi el d pul pcontai ning papers are included. These may be
usddta| airds oparticdarbvhde,; oredvhmt white, simik. peiperysaldr white,
paper pulp is generally produced by conbining the

f Rn@WdirAspdc@PBhigh cut, another high cut, newspapers and journals

i

-

* shown in used paper standard quality specification table in Paper
Recycling Promotion Center. Specifically, non-coated computer‘ sheets,
printer sheets such as thermal papers and pressure-sensitive papers
whicrl are information-related sheets; used OA sheets srlch as PPC
sheets; used papers of papers or plate papers of coated papers such as art
papers, coating papers, ﬁnely coating papers and mat papers; and non-
coated papers such as quality papers, color high quality papers,
notepapers, letter papers, packing papers, facsimile papers, medium
quality papers, newspapers, fancy-figured papers, super ceremony
papers, structure papers, pure white rolling papers and milk cartons are
included, and chemical pulp papers and high process yield pulp-
containing papers are included. These may be used alone or in

combination of two or more.
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(1) a dissociation step in which used paper is crunbed
into fibers by treatnent with a nmechanical force and

woehgrmugsabs, and printed i nks are renoved fronPCHEP2006/321929
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fibers; (2) a cleaning step in which foreign matters

(pl asti and fhe like). and dusts_cont

used paﬁgﬁ PAPET R Ps 15 Eemezalg opr c"&éa‘i?é‘ieblmng the
(3) a delnklng step in which the printed |nks renoved

f fadlowing 4 stepss using the surfactant are eliminated

W th a floatation nethod or a washing nethod; and (4)

a(i! gapbiqgatbestbp hindlich hesémphgeldegr&anmed Eh@to fibers by

fibers is enhanced using an oxidation action or

" LU RR G P ae A YortD SHaPARSRIRN Parl P'l‘%ﬁggiabs

or less_to prev nt curling after printing. As a flller
uEBoYed %‘l‘?@l §}% Fre used in the present invention,

cal cium carbonate is effective, and inorganic fillers
sl ha ateamang istep bnrwhxthcfca'y;gipynamel;d (plestisenindi the, like) and
silicates such as talc and organic pignents such as

S@hists Whitanedahi tHe Sietiaplpef Alrel PondVed Alding Zh Nereen or a
sul fide, plastic pignments and urea resins can also be

c |n d. The internally added sizing agent used in
ﬁ‘ g ag
SUBstrate used in the pr esent |nvent|on i s not

p tlcul rly limted, d.can be onal ly sel ecte
&’6 fﬁ@mylwﬂmﬂ thecprigte la aér@nsq‘ﬁdn&%éﬂﬁsﬁbers

used for recordi ng sheets for the inkjet and used. The
| nsimgnahe ysaddetdnsi aregdgrinatedn withe | aidBoatfadiorexaetliod, or a
rosin enul si on-based si zi ng agents. The
waghing method; and
(4 a bleach;ng step in which the white degree of the fibers is enhanced
using an oxidation action or a reduction action.

When the used paper pulp is mixed, its the proportion in the total
pulp is preferably 40% or less to prevenfc curling after printiﬂg.

As a filler used in the éubstrate used in the present invention,
calcium carbonate is eff"ective, and inorganic fillers such as kaolin,
burned clay, pyrophylite, sericite, silicates such as talc and organic
pigments such as satin white, barium sulfate, calcium sulfate, zinc
sulfide, plastic pigments and urea resins can also be combined.

The internally added sizing agent used in the substrate used in
the present invention is not particularly limited, and can be optionally

selected from the publicly known internally added sizing agents used for

recording sheets for the inkjet and used. The internally added sizing
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internally added sizing agent used when paper maki ng
t he support includes, for exanple, neutral rosin-based

woowioaggoagent s used for neutral papermaki ng, BRCREP30D6/321929
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succinic acid anhydrate (ASA), al kyl ketene diners
(AKD) and. petrol egumresin-based sizing agents, Anmon
t REPME £ inudlp oo 52 PIE; LQskR, egg%‘ﬁ%m’aha@g%f gigyg agents. The

succinic acid anhydrate are particularly preferable.
Theteah&lly hddehesidingragest efi$ett wheni papesmakingribgnsupport

.because its sizing effect is high, but a friction

coefihisd, oot eRBndple, ekitiral eodih-B4xe dr siiglh fentsherd for neutral
(media) is | owered and the sheet is easi | y slid, and

th h ylL 1K n [ [ SqN r ghleeyi N
op pelsifisflel sHETH" SuEUAR Aa " BLABAEIET RASAY, TalSH Retene
cases. mount of the internally added sizing, agent

¢ gimers (AR Dga dreérolppip sesinhased wl%ége%s-oﬁm%ng them,
parts by mass relative to 100 parts by mass of

atiso Ineuéralr sospu|spzingsagenti anéralkbhyl sdeeuicf atideanhpdhite are
for the substrate, for exanple, a conventionally and

%Qkﬂi@dmﬂynﬁm_eﬁimaﬁ NT'hieSallt§ kedsnd@ Ml €isPdfBdBEIVe. infBEsmall
ite pignent includes, for exanple, white inorganic

pianen ch i j U anhan . .
PuftiRehetifile 3t Mapl oRRLCISIIARTRANE Hicfi b icient on the
sul fate, bariumsul fate, titanium.di oxi de, .zi.nc ) )
dpesipge of the zeeendang sheot k@eg@r)ﬂéﬁaWéFefgéﬁdnt%?}t"iﬁt is easily
alum niumsilicate, diatomaceous earth, calcium

sslid cand thusnohe slkyhlsitene dimer sy nohpréferableiinderms of feeding
al um ni um hydr oxi de, alum na, |ithopone, zeolite, '

NBERTtH Wp6A AR 8 coydin FRs RBRIcURsBY dr OXi de; and
organi ¢ pignments such as styrene-based
Theﬂ amount of the internally added sizing agent to be used is
preferably 0.1 parts by mass to 0.7 parts by mass relative to 100 parts by
méss of absolute dry pulp.
| As an internally added filler used for the substrate,"for example,
a conventionally and publicly known pigment 1is used as a white pigment.
The white pigment includes, for example, white inorganic pigments such
as light calcium carbonate, heavy calcium carbonate, kaolin, clay, talc,
calcium sulfate, barium sulfate, titanium dioxide, zinc dioxide, zinc
sulfide, zinc carbonate, satin white, aluminium silicate, diatomaceous
earth, calcium silicate, magnesium silicate, synthetic silica, aluminium
hydroxide, alumina, lithopone, zeolite, magnesium carbonate and

magnesium hydroxide; and organic pigments such as styrene-based

plastic pigments, acrylic plastic pigments, polyethylene, microcapsules,
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plastic pignents, acrylic plastic pignments,
pol yet hyl ene, m crocapsul es, urea resins and nel am ne

WO p@giomesoe These may be used al one or in conmbi nBCT/@PR06d/321929
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two or nmore. <Production nethod of barrier Iayer> The

met hod of provjding a barri.er cotlng

ONTga STASERT AR BelERING, FeFias/ a?f(lgﬁsr%. Hakde Tpglone or in
optionally sel ected dependi ng on the purpose, and for
exambigatiohef bwolwodnarfe.di rect |y appl yi ng, the met hod

of transferring one once applied on the other

sulpgbiat§o MahbiofpastiepdRr> and the method of
spraying by a spray can be utilized. The nethod of

Sy<t oms THRCR RS of BEDHES: o BhuTRORRE bl bbdihg B on o
TERRBEALE & ol cPaHGHIaHYarBRA Al B 19 | FRFiGRaly  Sslected

press coater nethod! and bl ade coater systens by
f dependimgoionr thé pyroise ataingln forA ecayiplg, ttheatmadhpdobf directly
the barrier |ayer can be perfornmed using, for exanple,

agl ?lylwgmihermerﬂaoa UM aEh FérrnH eld el dpplied on the other
hernore, in order to snmpoot hen 't he surface or

ig??} FERas R AP ARG e TR < %ﬂ” rIREDY < Jfrpy con

cal éndar, gloss calend r ks> The .i se in the
o ety Shee 81 tBORA o R HoABP VAN 1BFASE ai cxample, film

colored fine particles as the col or rraterlal and a
c otanisfemsestenls fuchi agya col soateremethod) axoairckmife acater method,
wat er - sol ubl e organi c solvent, a wetting

a gate roll coater method, a size press method, a simsizer method and a
+ rod metalli;g size press coater method; and blade coater systems by
fountain or roll application.

A drying treatment of the barrier layer can be performed using,
for example, a hot wind drying furnace or a heating drum. 'f'urthermore,
in order to smoothen the surface or increase the surface strength, surface
finish may be given usiﬁg a calendar apparatus (super calendar, soft
calendar, gloss calendar).
<Inks>

The ink used in the present invention contains one of a pigment
and colored fine particles as the color material, and a color material
fixing constituent and contains a water-soluble organic solvent, a wetting

agent, a surfactant, and if necessary other ingredient(s).

The ink of the present invention must be highly permeable, and
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agent, a surfactant, and if necessary ot her
ingredient(s). The ink of the present invention nust

woeoti4gsiey per neabl e, andt he conditi on t her ef ®Ca&/JP2006/321929
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requires the surface tension of 25 nVmor |ess. Wen

the surface tensjon is larger than 25 niN m I page
ncndjhog Herepor ceapiigr 1B BELRFSEIG of o AN or less.
permeates to cause a phenonmenon that an image is bled.
TWeherotlkes stbface tehsioa iselarigen thahe2drmnl/mhaodiagage with high

.separation of the pignent fromthe solvent. Thus,

| @ulitySidr JaathddEPSdteiinkowlPpefaeatdseo chitRe SUphés€menon
tension of ink can be easily controlled by the anounts

0 r ' nt H@ . [ ~-has
s%l}af%agﬁa{rﬁ%éegg.@g%%a&s 0 %gg}é%d%}é?ﬁ?hg&fsﬁ ’u?g% TRre the
the present inventi cont.ai ns .the color teria

f$sarﬁ@ SERSPRIAIE GIntHBIERERETIETE GGr SPRERF afThus, lower
fixing constituent keeps the adhesive force between .

t rerfpteg hemtionnd mbee perdfexable. f e andfagettepeiont pkink can be
pignents at a certain value or nore. Wen this color

n@sely 8dbntrbRed Dyt AREtathbaAts bf dPerf@atitighagdent (EHD) and' a
pigment is easily peeled after printing, and thus the

bRk iabYa Shrt0fah (RAE, £330001, BE AR, T o C01 07

ral” Trxing cons e an agent which is

| ow nol ecul ar ones, but is preferably a resin emylsion .
or an UTE® 3k SPEY i tBROTERY LI epEOm confainS Qbee?n@owtenal
be a part of color material which is covering col orant
pBxinige censtifntendsim thapmk.e Gheanoladsoatenal fidingt benstituent
present invention, in order to prevent the '
| i dpst thatd dibstfe fdi€e PoORB the pigiBehtknditBeahédial Qirfhoe and

and unevenly distribute the pignment particles in the :

~\éli?%";tgwni§<}ﬁ1ytﬂg ﬁig&eﬁgift %uréélqgﬁl xﬁﬂget& ok € m%n this color
material fixing constituent is not contained, the pigment is easily peeled
after printing, and thus the reliability of the image can not be kept.
This color material fixing constituent may be an agent v's’rhich is low
molecular ones, but is preferably a resin emulsion or an ultraviolet light
curable resin. This agent may be a part of color material which is
covering colorant particle such as a capsule or an adsorbent .

In the present invention, in order to prevent the infiltration of
the pigment in the ink, to efficiently and unevenly distribute the pigment
particles in the vicinity of the media surface, and to ensure the drying
property of the ink, the total amount of the ink is necessary to be limited

strictly. Because if the large amount of ink is used as in the

conventional inkjet recording, the separation ability of the pigment in
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property of the ink, the total amount of the ink is
necessary to be limted strictly. Because if the |arge

wO z0po4800f i nk is used as in the conventi onal PGTIKj2046/321929
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recordi.ng, the separation ability -of the pignent inthe
barrier layer is.not enough, an hus the .pi gnent. i ) .
t fBej barner E%Y%é& é’tﬂ’tt‘?}bqéHIi’eraW? tth“’tshéh‘? SR ity tg? ink is

the perneation of the solvent ingredient in the ink is
ngterereatied tagethehwath bke dnly isnlyept opeheyparmdagigedf/the solvent

troubled. The total anount of the ink required for

elihgiddiogt ihetHe ek i i8Nn6f enbaghanhi ethisaYRE di§id® @HopBrty is
and preferably 12 g/n2 or less. The total anount of

t inRk.ca easily controlled by the amounts of the
pgglféegﬁtﬁogurbég%nt (EHD) and the fluorine based

surfactant (e.g., FS300) .to, he added, .By r.educing the .

t ot al ar"n‘h?ntota?aqut the q‘ré‘?ﬂ‘%?d g1 pHitime the Fanction of
beconmes possible to reduce the volune of the ink

caht rbatyeralayedasnki zéme mndappefieashbly t2rgionZeat Vassh The total
conventional inkjet printer. If the size of the

CambsusldRf! thd HRkSBAR BS ddiglyCebuedlle@NBy & athbénts of the
frequency at which the ink cartridge needs to be

c Rr BRI Re R, O S B BBl Ha i Bl Fs00

anount of the ink is,. the nore fhe pignent _separation
abp| be yadded: hBp Leduging éyertqtgf @mgmgfe@. m@@émequlred for
when the total amount of the ink is too small, the dot
dipxiveting, #f beomdseppsdiblei tog rédeentlse tvoburseadfl theTimlis cartridge
is preferable to determ ne the total anount of the ink '

| ridhigdwihae tHePappaRfulncémpated@owith itHBIGWenonal inkjet

produced. Here, the total anmount of ink was neasured

Y Splr{] ef nﬁét%enseltzg %fl the cartridge is the same as the conventional one,

the frequency at which the ink cartridge needs to be replaced can be
reduced and the printing with lower cost becomes possible. Basically,
the fewer the total amount of the ink is, the more the pigment separation
ability of the barrier layer is elicited. However, when the total amount
of the ink is too small, the dot diameter after the printing becomes too
small. Thus it is preferable to determine the total amount of the ink in
this range depending on the type of image to be produced.

Here, the total amount of ink was measured using a mass method.
Specifically, a square of 5 cm x 20 cm was printed on Type 6200 (Ricoh
Co., Ltd.) which was a PPC sheet. Immediately after printing, the mass
of the sheet was measured, the mass of the sheet before printing was

subtracted, and the resulting value was multiplied by 100. This value
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Specifically, a square of 5 cmx 20 cmwas printed on
Type 6200 (Ricoh Co., Ltd.) which was a PPC sheet.

WO bowmmdised el y after printing, the mass of the BUEER2006321929
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nmeasured, the mass of the sheet before printing was
subtracted and the resulting value was nmultiplied-by

10¢s made thgt Hmé’én%ﬂteoéwe‘tot al amount of ink. The

ink can be printed on the conventional void type nedia
speci f i @Heoink niagretber prioted non thet cosventéondlevork type media

absorption speed is too fast conpared with that for

t Bﬁeélﬁ@%i?"lﬁlije'%%b@rdiﬁgt hBu! 5RR tHe"MAN hbSGwptRid Speed is too
the ink I|qU|d drop is Jetted on the nedi a surface,

I
& B Rt SiBURE e PO Rl fociBh of B &y Ffention,
result, the den3|%|s easi | | owered and a

pafter ctheatnk figand yopsiseiedtad; opn cHedia spface, thg solvent is

printing speed is reduced and the anount of the
cpasmented rbefore ither dated bedtarseand spreddcearsl Hibgis the dot
quality image, it is necessary to print out wth

| ged RRfatod BARISHM AN, CARRAF&RMINIthE delhewyeiwadugqoﬁe%@and a
of the present invention. Therefore, it is preferable

t(s}(r'ulitgge fegﬁordt n%agrﬁ? ﬁm%aaé p %%ntth'enéfﬂltth?%'speed s

erraly ng agents) > thec
agent, it is preferable to use at Ieast one of a
prefiesad and tha amepnt Ak tharcomspeed rak dRgncEasedgbecause to
fine particles, a water dispersion of polyner fine
parodwdecs hlgh\quaiitytltrmgeo hbis netcessagy t@[pratt cbwtawtthomreased
of a pignment and a dye has been contained is suitably

u §§§Blufi‘6heoon§1§k?redt VR O e dBrBid Fhedl@SoPBRNpresent invention.

cont ai ned" neans a state

. Therefore, 1t is preferable to use the recording media of the present
invention.
<Color materials (coloring agents)>

As the coloring agent, it is preferable to use at least one of a
pigment and colored fine particles. As the colored fine particles, a water
dispersion of polymer fine particles in which the color material of at least
one of a pigment and a dye has been contained is suitably used.

Here, the "the color material has been contained" means a state
where the color material has been included in the polymer fine particle
or a state where the color material has been adsorbed on the surface of
the polymer fine particle. The color material is not particularly limited
as long as it is water-insoluble or water-hardly soluble and can be

absorbed by the polymer, and can be optionally selected depending on the
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where the color material has been included in the
pol ynmer fine particle or a state where the col or

WO pavee9866 has been adsorbed on the surface of Peh@2006/321929
pol ymer fine particle. The color material is not

particul ar limted as l.on it is water-insoluybl,
0P ULRPES-- hgyedﬁy the| %ﬁ@raﬁagle@ie B XLeF djay Spldgﬂe? means

pol ymer, and can be optionally sel ected dependi ng on

t thptirifopartsHey enadsher ‘hvareeof thes odloblmaterialaisenohdissolved in

sol ubl e" nmeans that 10 parts by nmass or nore of the

caloyr paBL Yy MadsSoMwhtel 8620v€d I'DiskBRePahbandXhARSEparation

of water at 200C. "Dissolve" neans that separation and
preg pi i f C [ a [ I .
2556 Dbl o 16 SPAGL BRI 258y Jhudh Wfhbved in «
aquegus sol ution.  The yol une _ayerage particle diapgeter

5 ofurkge plAYgReeT #@W%ra\ri%m o6 the aHresns [relwieam, The volume
mat eri al has been contained is preferably 0.01 mmto

0.av6ragn paviicle idiameitamnef the pelytadifinenpartitlesap whizh the color

particle dianeter cones close to that of the dye, and

t hyisterld1 s beeh domsiedertupste Aallyf @8t hem £9 0PEE YIES When
likely to accur. The fine particle is also easily

A R

jetting_ openings and filters in the printer occurs,
anl thﬁedY“ét%ﬁlfﬂ\ghélﬁaglglmtS?Sb%ﬁn%tregléc‘ﬂi)taéidn&ﬁt ¢H@g becomes
ot her col oring agent includes pignments. The pignments

10 alkelptto prcur.cUl'be Ifind paitield, iscalso bmsilyt permeated through the

sel ect ed dependi ng on the purpose, and nmay be, for

ePATHEE 18ydr i d LAREGPMNFsif) SEMRtfor)’ WhEATk s BIIVTEAE &r more,

The -i norgani c pignents include, for exanple, titanium

gﬂ?dr%eg}ﬁx% :%%P%?gﬁ%gf%%ecnallngis YRt %ﬁpe%rs]altne ’thg aﬂljiﬂfgrsgécfugg,e and the
jetting stability can not be obtained. '
The other coloring agent includes pigments. The pigments are

15 not particularly limited, can be optionally selected depeﬁding on the

purpose, and may be, for example either inorganic pigments or organic

pigments. The inorganic pigments include, for example, titanium oxide,

iron oxide, calcium carbonate, barium sulfate, aluminium hydroxide,

barium yellow, cadmium red, chromium yellow, carbon black, Prussian

20  blue and metal powders. Among them, carbon black and the like are

preferable. Carbon black includes, for example, those produced by

publicly known methods such as a contact method, a furnace method and

a thermal method.

The organic pigments include, for example, azo pigments,
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bari um yel | ow, cadm umred, chrom umyellow, carbon
bl ack, Prussian blue and netal powders. Anong them

wocean7maysobl ack and the i ke are preferable. Carbouriwhasik929
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i ncl udes, for exanple, those produced by publicly

known thods such. as contact nethod, a furnace

BONGHC A BIBMmERES, (e SRAIALRP THHO Biegashis, pigRenRements and
i nclude, for exanple, azo pignents, polycyclic

phpiteme shladke cAmloageshemi,t the phzgmmigmentst andothe polycyclic

.pigments and aniline black. Among them the azo

RE@‘IBQ&?S anél gréferable/CYTHd Gzbi giFpiditsailwd&f Rirabtample, azo
e azo pignents include, for exanple azo | akes,

Cpffls[p St e%éeolﬁﬁﬁ pi g _é}fxéntfc QQHE ?%(9 p%tggﬁfg gnd I?:%elated azo

azo p|g he po yeyelie™p
|nclude phthalocy nine Pl gmen
pBiEReRis. % K PIEIRNLS g raqﬁqwgf?u phihalocyanine

pi gnents, qU|nacr|done pi gnment s, dloxadlne pi gnent s,
| piiments, gperylenet hpigmetgo mHegmentes, pigoentiol |amheaqum0ne
pi gnent's, qui nophl al one pi gnents, azonethi ne pignents

¢ ) .
| n%ﬂaé‘ﬂﬁa@&ﬁaﬁnﬂ@k@pp%ggﬁfﬁ diodddEnd Vs gedaita] ﬁﬁhgo pigments,

for exanpl e, sic dye type chelates an

a e i h

Py e ﬁé&%ﬁﬁhféﬁg BnfRe ol Bl gments
sel‘ected dependln pyr pose, exanp

pAgIRAL ing o PIBREBES a*h‘é‘s pﬁwﬁtw o]|3 Efgk%rm&nilfmﬁsng dhg dye
exenplified. These may be used alone or in conbination
oth¢latesoimchudes . foll kBamipderdrssc fipe thpeckelates add, adidic dye type

exanpl e, carbon black (Cl. pignent black 7) such as
f uh&1aes;. bl ack, |anp bl ack, acetyl ene bl ack and

The colors of the pigments are not particularly limited, can be
optionally selected depending on the purpose; for example pigments for
black and pigments for color printing are exemplified. These may be
used alone or in combination of two or more.

The pigments for black include, fpr example, carbon black (C.I.
pigment black 7) such as‘ furnace black, lamp black, acetylene black and
channel black, metals such as copper, iron (C.I. pigment black 11) and
titanium oxide, and organic pigments such as aniline black (C.I. pigment
black 1).

As the carbon black used for the black pigment ink, the carbon
black produced by the furnace method or the channel method and having
a primary particle diameter of 15 um to 40 pm, a specific surface area of

50 m2/g to 300 m2/g by BET method, a DBP oil absorption of 40 mL/100g
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channel bl ack, netals such as copper, iron (C |
pi gnent black 11) and titanium oxide, and organic

wopoogreesne such as aniline black (Cl. pignment bPCEER009/321929
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As the carbon black used for the black pignment ink,

the carbon bl ack pr ced by th fnace. oet ho ‘the .
cﬁ%rﬂr@r %@4@9& %d’omnﬁ‘”ﬁ% ioﬁaé'g‘)gg?t]r@ﬁeaﬁaaﬁgt grto 9 1s
of 15 mfmto 40 mm a specific surface area of 50 nR/g
t prefedable/ g by BET method, a DBP oil absorption of 40

/1 OOgto 150 mL/100g, a volatile portion of 0.5%to

10% and QphRetdialy i Svailable prbll gctshs®elL iaatdhon black are not
avai |l abl e products of such a carbon bl ack are not

CERERE oSSR P PP AT e oo

endi n

Ssadiapiidondor akarople- W BSR0RG SpRICH s M. 55 N6"a0, No.

Mt subi shi Chenical Corporation), Raven 700, Raven L
5260 NRai2n RS0 MABY A 00,0 NoRZAWB X gapplied HagmnMitsubishi
1255 (supplied from Col onbi a); Regal 400R, Regal 330R,

Reim 880 Borpération); Ravés 7007 Rave MBTE0C Ra%01, 52900 Ra/en 5000,
880, Monarch 900, Mnarch 1000, Mbnarch 1100, Mbnarch

T Tt S
oRGER] S980; Reged boRFaMogitto MRRrte 7005 omarhb S0 Monarch
Printex V, Printex 140U, Printex 140V, Special Bl ack
6386pddomarcBl 90Q, Morsprebi 200G dMdnarshaht0GpMyinsircBl B30 and
4 (supplied fromDegussa). As the pignents for col or
PMdHtdreH, 14000aphEed dForh Cabist); Odlok Black FW1, Color Black FW2,
- Color Blacl; FW2V, Color Black FW18, Color Black FW200, Color Black
S150, Color Black S160, Color Black S170, i)rintex 35, Printex U, Printex
V, Printex 140U, Printex 140V, Special Black 6, Special Black 5, Special
Blacix 4A and Special Black 4 (supplied from Degussa).
As the pigments for col.or printing, pigments for the yellow ink
include, for example, C.I. pigment yellow 1 (fast yellow G), 2, 3, 12
(disazo yellow AAA), 13, 14, 16, 17, 23, 24, 34, 35, 37, 42 (yellow iron
oxide), 53, 55, 73, 74, 75, 81, 83 (disazo yellow HR), 93, 95, 97, 98, 100,
101, 104, 108, 109, 110, 114, 117, 120, 128, 129, 138, 150, 151, 153 and
154.
Pigments for the magenta ink include, for example, C.I. pigment

red 1, 2, 3, 5, 7, 12, 17, 22 (brilliant fast scarlet), 23, 31, 48:2 (permanent

red 2B (Ba)), 48:2 (permanent red 2B (Ca)), 48:3 (permanent red 2B (Sr)),
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i nclude, for exanple, C 1. pignment yellow 1 (fast
yellow G, 2, 3, 12 (disazo yell ow AAA), 13, 14, 16,

WO 2007/02806 24, .34, 35, 37, 42 (yellow iron oxi HeY/JPH8/321929

10
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55 73, 74, 75 81, 83 (disazo yellow HR), 93, 95, 97,

S35 i i B 213?%@4% 58578 ke St rmine

rra enta ink include, for exanple, red
0L, 7652 637, G B (oedamifasbCh k@083, 56, 92, 101

.31 48: 2 (permanent red 2B (Ba)), 48-2 (permanent red

2B oféethir), 4043 maermmems I(@(ﬂxﬁ&dﬁéd)) 4824 11 pe1a2n@itnethyl
red 2B (I\/h)) 49 1, 52:2, 53:1, 57:1 (brllllant

c 6 i

;R P4 ey T 18R, B6Ra170: 11 1a 0TS, 1y 180
ed) 112 4, 122 (di methyl quinacridone),

13@8 5%15%@09 8, 170, 172, 177, 178, 179, 184,

185, 190, 193, 202, 209 and 219. Pignents for the cyan

i nk i ncPigieentswofordharayhe, ing, inclydey fenexainpde, 1C.Ippigment blue

15 (copper phthal ocyanine blue R, 15:1, 15:2, 15:3

(pht bal gcyarms ne:opbdﬁ Phthdlicganite Gbludht Ryl ot5aAni NG5:2, 15:3
blue E), 15:34, 16, 17,:i, 22, 56, 60, 63, C.l. bat

145, O Al S
oT5in 28 5650, o, b VIR AhRE Pas e B350 ps
the pignments, self-dispersible pignments are suitable

used whPigments for isterhgdidits selozedoniredogreemsangd ue include
di spersant in which at |east one hydrophilic group is
bondeglghterithee Pi1gmentoss adace Idipighieny ¢ange 43, C.I. pigment
. violet 3, 19,ﬂ23, 37, C.I. pigment green 7 and 36.

As the pigments, self-dispersible pigments are suitable used
which can be stably dispersed without using a dispersant in which at
least' one hydrophilic group is bonded to the pigment surface directly or
though another atomic group. As a result, the use of a dispersant for
dispersing pigment, as requi‘red by the conventional ink, is avoided.
The self-dispersible pigment preferably has an ionic character, and
suitably has an anionic or cationic charge.

The volume average particle diameter of the self-dispersible
pigment is preferably 0.01 pm to 0.16 pm in the ink.

The anionic hydrophilic group includes, for example, -COOM, -

SOsM, -POsHM, -PO3Ms, -SO2NHz, -SO:NHCOR (where M represents a

hydrogen atom, an alkali metal, ammonium or organic ammonium. R
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t hough another atomc group. As a result, the use of a
di spersant for dispersing pignent, as required by the

WO carmpessvé onal i nk, is avoi ded. The sel f-di spePeTP®06/321929

5

10

15

pi gment preferably has an ionic character, and

sui tably has nioni ¢ or catjopnjic charge. The volu
awrgg%nb%aﬂliaﬁﬂsf‘ ST faving 1ol é%aFB%‘? ems; By enyl group
pignment is preferably 0.01 nmto 0.16 nmin the ink.
Tiwhichni may chayel roopistitiienty; oup ai nephtleyl, greup exhighl may have
-cCooM - S8M - PG3HM - PGBM2, SO2NH2, - SO2NHCOR
( wiigsteu¥nt e eARIINE dhémdriedenpadferablantalusal bne®tial which -
ammoni um or organi ¢ amoni um Rrepresents an al kyl

group

%mei%g%% ié%&%ﬁ%&%?&?@m%g%ﬁ&gr oup whi ch

may have substituents). Among them it .is. preferable

to use g‘heﬁi A0 'eciiy&r@ﬁ%cﬁropB@Wi%ﬁ‘Bgumft? 1p¢judes, for
color pignent surface. In "M in the hydrophilic

gexamppld, héithivua) isodiwml andc ippdessiufior dhenpirganic ammonium
[ithium sodium and potassium The organi c amoni um ,

| HAUEE, f6:0Tex@%aIB! emoABMeBEYIN Yiim MFHDiY NdintétHE1 hin monium,
amoni um trimet hyi amoni um nonoet hyl anmmoni um

dj MR, L ritllﬁmm' .mno ol .
a#ﬁ%l%%la 0 rre{illll%lﬁ%’l glr?r%ﬁlt m a%%?‘&@hﬁ%m ammontum,
amoni ym As the met hod of ohtaining the color pjignent .
hﬁrwﬁglft%mmlm, dngRemgEhanHATREIGHY T, { dﬁ“ﬁﬁﬂ%&@@l fgymonium
-COONa onto the color pignent surface includes, for
eandptrémethanole hhomoniunxi dbs ithe- nrethpdngf tobéawohgrthe color
pi gment with sodi um hypochlorite, the nethod by

Sﬁilgznsm,t hatimnthd heismthedreé, fiRaeddthed oftindZsidiAg -COONa
Sa .

- onto the color pigment surface includes, for example, the method of
oxidation-treating the color pigment with sodium hypochlorite, the
method by sulfonation and the method of reacting a diazonium salt.

As the cationic hydrophilic group, for example, é quaternary
ammonium group is preferable, the quaternary ammonium groups shown
in the following Table 1 ;re more preferable, and the color material in

which any of these has been bound to the pigment surface is suitable.
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As the cationic hydrophilic group, for exanple, a

guat ernary ammoni um group is preferable, the
woQquer@ssvar y anmoni um gr oups shown in the foll @6irag2006/321929

Table 1 are nore preferable, and the color material in

whiygh, amy, of these has been bound to the pignent

surféce i & suj bIe - - NR3 For the nethod of
Lrw,? | f-di sper si bl e cationic carbon bl ack
ch ophi lic group has been bound, the

,nethod of b|nd|ng N- et hyl pyri dyl group represented by
t@ q_,\é\n_r@tructural formula is not particularly
ed,” Can onally sel ected depending on the
purpgse, and |nclu es, for exanple, the nmethod of
tcﬁﬁe carbon black with 3-am nrN- et hyl pyridi um
br omde. In the present invention, the hydrophilic
rra%/ be b und to the surface of the carbon bl ack
¢ norﬁ?g atom ¢ group. Exanples of the atomc
group |nclude for exanple, alkyl groups having 1 to
12 RQRHAL RIS phenyl groups which nmay have

su { tuent s ana napht hyl groups whi ch nay have
substltuents Speci fic exanpl es thereof when the

h group is bound to the surface of the

canggh b k through the other atom c group include,

fo ampl e, HACOOM where M represents an al kal i
OPOCHat ry amoni um, - PlI1SGBM (where Ph

represents phenyl group and Mrepresents an alkali
met al  dForqtiad enetdod afihpmoduciyg thadselfdidpendible. cationigecarbon
present invention, a pignment dispersion using a

PhIAERNo WHEE' SR by AR Hlis OpfRRpURAY. beéh BR8nH] GRNkethod of
di spersant, hydr opﬁ li'c polymer conpounds

- binding N-ethylpyridyl group represented by the following structural
formula is not particularly limited, can be optionally selected depending

on the purpose, and includes, for example, the method of treating the

carbon black with 3-amino-N-ethylpyridium bromaide.

Q—" CaHs

In the present invention, the hydrophilic group may be bound to
10 the surface of the carbon black through another atomic group.
Examples of the atomic group include, for example, alkyl groups having 1
to 12 carbon atoms, phenyl groups which may have substituents and
naphthyl groups which may have substituents. Specific examples

thereof when the hydrophilic group is bound to the surface of the carbon

15  black through the other atomic group include, for example, -C:H4sCOOM
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i ncl ude plant pol yners such as gum acaci a, tragacanth
gum guar gum karaya gum | ocust bean gum

WO anodloigsogyal act an, pectin and qui nce seed st arBOT/JE0665/321929
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15

20

weed pol ynmers such as al ginic acid, carrageenan.and

agar; anjmal polynmers sugh.as gelatin, casein, album.n ..
aRu et | My dRpreseitobral APy BFEls 0E haueterRATS namgpRIbm), -
and dextran in natural system In sem synthetic . )
s PhSMM deitiert Rle reptegapts pbenyl gewupeang| Matepressgds an alkali
et hyl cel | ul ose, hydroxyet hyl cel | ul ose,

hyﬁiétgnsph]@ayéﬁﬁr&ldxﬂﬁﬁmmxcaﬁ@e@mmmel | ul ose;
0

starch polynmers such as sodi um starch gl ycol ate and

di o i
such’as A SHPORTAPRPI Rk hinPhled FlEHaR I Spremen

ester are included. In, pure synthetic system vinyl
p@%?%n%%hat;%’e%}lw-nyl al cohol , pol yvi nyl
pyrrolidone, and polyvinyl nmethyl ether; acrylic
resins éwcnhaspngnentodémknWBu;phyﬁanﬂyhanpdéaner compounds
pol yacrylic acid or alkali netal salts thereof and

Wah Q6ds Q1AL HoRiERNSuds hY c1iARMaIE tragSddith @@y BRar gum,
conmpounds having the salt of the cationic functiona

g?‘)%r%g%ée %{ﬁ,:}oghgﬁ ibgggio%.gps lé?QbﬁlZ) R A S le&lﬂl eaxbc} guince seed

, Ymer resins, watersolu
vi nyl _napht hal ene-acryl copol yner. resi.ns, .
mf@chs@paW%edfim%rmﬁ%ﬁvﬁ%wéngfwce?@ aCPEFAEsEBAYNRRd agar;

resins, polyvinyl pyrrolidone, polyvinyl alcohol, )
alakaial pelyahemsaduch ad ghlatip eakeine adbwmih amal evlfagemaminrobial
condensat e and quat ernary anmoni um and am no groups;

andlyiatty fhchPRS XARIENSHEM #8d de’trAaCirtheturat/sydRgn. In semi-
Anong them acrylic resins obtained by polynerizing '

acryli c. acid th |G aci esterithereof:
S R BEPHA GOt KL g echHettose,
copolynerjzing acrylic

e hyl)éellulloééz, J hydlyoxlyethylcellulose, hydroxypropylcellulose  and

carboxymethylcellulose; starch polymers such as sodium starch glycolate
and sodium starch phosphate ester; ‘and sea wee‘d polyrﬁers such as
sodium alginate and alginatg propylene glycol ester are included. In
pure synthetic system, vinyl polymers such as polyvinyl alcohol,
polyvinyl pyrrolidone, and polyvinyl methyl ether; acrylic resins such as
non-crosslinked polyacrylamide, polyacrylic acid or alkali metal salts
thereof and water-soluble styrene-acryl copolymer resins; polymer
compounds having the salt of the cationic functional group in the side
chain, such as water-soluble styrene-maleic acid copolymer resins, water-
soluble vinyl naphthalene-acryl copolymer resins, water-soluble vinyl

naphthalene maleic acid copolymer resins, polyvinyl pyrrolidone,
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acid, nmethacrylic acid or styrene with a nononer
havi ng the other hydrophilic group are particularly

wopeogfoessabl e. ' The wei ght average nol ecul ar weCTHP2004/321929
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the copolynmer is preferably 3,000 to 50,000, nore
preferably 5 000 .10.30, 000 and il re preferably .
Tpoboing Aksobel 2kl %%qﬁa?ﬁsa?f lﬁ;'naphﬁnﬁaleeaegﬂé ngig formalin

the dispersant is preferably 1006 to 1:3 and nore
prefidersaity dnd quatermary :@nmoninm angramineigreups; and natural

.conbi nation for obtaining the suitable dot dianeter to

upBlyiiersP ghyliess dhepacsafd iaclddelle Yehbngi sghsidekglic resins
pi gnment simnmultaneously. The reason for it is not

clear: . f . [eTcEYPals

- Bl d v BB iARe Ry B BRRAHRRE 30 o QibhEhereof
di spersant. t he ot her hand, sjnce the aggregation .
oPnflicepelmhers ‘@pgicsF'ewﬁ'. grehp Sbfainef sl Bgrizing acrylic
cont ai ni ng the pol yner dispersant, the )

setid; dinsplraciybiceagdgmerstyrene yeitbpacawnomer havingrihgl other
direction snmoothly. Thus, it is thought that the dots

CApdRSpISHAL %ﬁdupﬂaﬁﬂé I réedlatrhy gi'éf_eizﬂolépr mideal dots. ‘
The di'spersibility can also be inparted by coating the

O 0y AR B WD B e

m cr ocapsul . AS crocapsul a

t he wat er-insol ubl e pigment by coati Wi t ani c .
pBFstgEally 3,000 so 50, Paoe prelerably bicheidh, 808 S stitt more
knownconventional ly and publicly. The nethods known
cpreferablynZ/00p amdiH000. cThei nukide rabienpf 4he pigment to the
producti on net hods, physical production nethods, '
PRIt SLkEIR ke raBi 0H506 06! 1 BEghd hh 613! prfedhey 1€N125 to 1:3.

met hods. Specifically, the follow ng nethods are

| n[C| Udefit' is a preferable combination for obtaining the suitable dot
diameter to use the polymer dispersant and the self-dispersible pigment
sixﬁultaneously. The reason for it is not clear, but may be as folllows.

The permeation into the recording paper 1is iﬁhibited by
containing the polymer dispefsant. On the other hand, since the
aggregation of the self'dispellsible pigments is inhibited by containing
the polymer dispersant, the self-dispersible pigment can be spread in a
horizontal direction smoothly. Thus, it is thought that the dots can be
spread widely and thinly to form ideal dots.

The dispersibility can also be imparted by coating the pigment
with the resin having the hydrophilic group to microcapsulate it.

As the method of microcapsulating the water-insoluble pigment

by coating with organic polymers, it is possible to use all methods known
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(1) I'nterface pol ynerization nmethod (nethod in which
two different nononers or two different reactants are
wodiwaadssed separately in a dispersion phase ardTAPr2006/321929
conti nuous phase, and a wall nenbrane is forned by
reacting them at, thej.r interface). In situ .
RO A PHBHC o (s 3 Shnarpori ety and
is formed by supplying liquid or gaseous nononers and
apubliclyy sn¢lusle tohenricaktprodustiost anedwdsr ophysigaberoduction
.side of a continuous phase nuclear particle side to

Caié$Rods, 'FRditRAbmit3) mefhdddihd wEéleshiesbpredudtRiohakthods.
(method in which a wall nenbrane is formed by

ggggéiﬁ%h%étihggfoﬁf)%% %ﬁtgg@%%}}‘mclﬁ%&{t i on contai ning

re su nce par a curing agent in

['iquid),..(4) acervation, (phase s i on) .method .
5 (net hod(li)néllv‘]*‘ﬁr €a Rfpyme %@F@Pﬁm n Shich two

separating a pol ynmer dizpersion in which core

sdifftrant exqprmiérs| astwia dif
coacervate (thick phase) in which a polyner
CRNEBPEFAbh Phdse Bh@ha odtihuotisnpRASS €And (H)wdll | heibadane is
drying nmethod (nmethod in which a wall nenbrane is
fprne par | [ QU (yned by di spersing
tﬁoé'%egirlp §U%C§'}§1Jf:}geq}l%ttthgws%ﬂt§{}%§ér? “of a wall nenbrane
substance, _addi ng the di.spersion info a Liquid in.
whi ch tH#é Don$ithuBolymeriedion, %FQO%i%%&]eaohni!Y a wall
m xed to nake a conpl ex enul sion and gradual |y

dreah rdactpats ate digsolved separately in

10 rerembmgeaisviolinied Wy shpplysog dsplidedr tgaseoms (momohermand a

substance). (6) Melting dispersion cooling nethod

(eRbIRE, P WY ebacivedkhibSRINRES Horh Sakyp bR dsill¥ of a continuous
utilizing a wal | menbrane substance which

' phase nuclear particle side to cause a reaction).

(3) In-liquid cured coating method (method in which a wall

membrane is formed by insolubilizing drops of a polymer solution

15 containing a core substance particles by a curing agent in liquid).

(4) Coacervation (phase separation) method (method in which a

wall membrane is formed by separating a polymer dispersion in which

core substance particles have been dispersed into a coacervate (thick
phase) in which a polymer concentration is high and a thin phase).

20 (5) In-liquid drying method (method in which a wall membrane is

formed by preparing a liquid obtained by dispersing the core substance

in the solution of a wall membrane substance, adding the dispersion into

a liquid in which the continuous phase in this dispersion is not mixed to

make a complex emulsion and gradually removing a medium which has
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di ssolves into a liquid formby heating and solidifies

at anbient tenperature, heating/liquefying this
woubguegmeece, di spersing core substance parti cl BET/JP2006/321929

therei n, making themfi ne particles and cooling). (7)

pensj.on c tho (nethod in which a
Fﬁsoi?ﬁ’ﬁibfr ngadng Be%VgE hdi ng core substance
particles of powder in air fI uid bed, and
sprayi nf@nMeltiggadispatsdion @Qﬁaglmﬁthﬁd {methed lin which a wall
menbrane substance with suspending in air flow). (8)

SpieibFne 1§ feiedd bymatifligthd i Wt hmamiahhe NBGbYtanee which
is formed by spraying a capsulated neat sol ution,

in [ a y .
o BpRics"ntd %nﬁﬁ%% W Rt SR LINEEL Y hDCadbient
which the solybiljty . in ter is inparted by X
5 nERPEr3BTag heatmeliauelsing cf?ﬂ%m %%S&W@,gréﬁpesﬁmgn core
or gani ¢ pol yner conpound contalnlng the anioni c_group
1]

wstbstanbe giacticlespberein, niakingdhem hge @@mpolﬂscandscoohng)
kneaded together with the color material in an aqueous

sol vent (7)SIba@0 4aBpénsibh ecoaitiia beeths dTedetHvdu ik akhith a wall
acid mnth an aci dic conpound to precipitate the

or %‘B ne 1 @’9{}% Wh&gg u%l?%grg Eéﬁ& %lr a}pg?tl f%ls é powder in

erla on 1s neu IZG

dISp d) hase i nversjon enulsific t|on
ﬁ.wi s W R BBRRED o R GPR ?@ugﬁn of the wall
anionlc organi c polynmer having a dispersibility in
10 wateenbeant $ulstentowittasespeniding én maxdi8owh or gani ¢
sol vent phase, water isplaced in the organic sol vent

%?Se) O(8)t Hrfy defing ARtHEN(HIR6E ihSwhidf Adwhll membrane 1s
formed by spraying a capsulated neat solution, contacting this with hot
wind and evaporating/drying a volatile vportion).

(9) Acid out method (method in which the solubility in water is

15 impe;rted by neutralizing at least a part of an anionic group of an organic
polymer compound containing fhe anionic group with a basic compound,
the resulting compound is kneaded together with the color material in an
aqueous solvent, subsequently the mixture is made neutral or acid with
an acidic compound to precipitate the organic compound, which is then

20 fixed to the color material, and then the solution is neutralized and
dispersed).

(10) Phase inversion emulsification method (method in which a
mixture containing an anionic organic polymer having a dispersibility in

water and the color material are made an organic solvent phase, water is
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The organic polynmers (resins) used as the materi al
whi ch constitutes the wall nmenbrane substance of the

wo mocnesepsul e i ncl ude, for exanple, polyam dePCT/IP2006/321929
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polyurethane pol yester, pol yurea, epoxy resins,

pol yc ate, urea resin mel am ne resin

S o Siaaic PolyEat Phasdor Ahe guRra Aot gaRte g placed
casein, proteins, natural gums, carboxypolynethylene,
p@hymﬂnyl al cohol , pol yvinyl pyrrolidone, polyvinyl
acetate, polyvinyl chloride, polyvinylidene chloride,

cel | ul ogthe &irgihizelgddyOees (Fébﬁiél) cekéd! @sethe material which
nitrocel | ul ose, hydroxyethylcellul ose, acetate

C%Bhlf’dlﬁft%s tH 'vé’aﬁll H%%rﬁﬂf"a &Q&H&B)C/}E@BFFh&ﬁliHB%ﬁﬁsﬂe include, for
copol'yners o et hyacryli ¢ aci

o CRaniet A Emi%‘ REESIE A @:@;ﬁ&%&%‘ 'Spoxy resins,
(meth)acrylic acid copol ymers, styrene-naleic acid

c pobyopmbomates odien al xfsmas,e, nn@lanynam aesipar af phienolpeaesins,
wax, water wax, cured beef tall ow carnauba wax and

a'pbWBchhaﬁﬁﬂékg ¢d18fin, igunh SacAeRS | d¥x@rd®, &ERin, hgraémirfaturm
polyners havi ng the ani oni c group such as car oxylic

r ac p
%}ﬁg C@%g)lo;%ﬂg ]?H%é;tgplegle #(ﬁyg{x&g a cgﬁgl Qf&wmﬁ pyrrolidone,
alc polyethyl e gl ycol tha Iat
pé’Pi}B’rlBﬂ/ Resfate) pelmi i Shioridee mAlEvYgepAstjoride, cellulose,
pol yet hyl ene gl ycol nnnonethacrylate or (co) pol yners
t lethydoéllulmse, catatbyloellndpsepemitngcelbilpser s hyjdroxyethylcellulose
2-oxazoline. Anong them conpletely saponified

PakytatsYdel 66 Qolysthaéiid, Cholast eﬁé ebaryaﬁéﬁ; B GBP6R mers of

its water- solubility is- 'ow an i s easil

dicBaph)Rey 15 N0k "R imbET SPSch%ﬁ}dﬂnxsrsd SOy it dester

(meth)acrylic acid-(meth)acrylate ester copolymers, styrene-(meth)acrylic
acid copolymers, styrene-maleic acid copolymers, sodium alginate, fatty
acid,iparafﬁn, bee wax, water wax, cured beef tallow, carnaﬁba wax and
albumin.

Among them, it is \possible to use the organic polymers having the
anionic group such as carboxylic acid group and sulfonic acid group.
The nonionic organic polymers include, for example, polyvinyl alcohol,
polyethylene glycol monomethacrylate, polypropylene glycol
monomethacrylate, methoxy polyethylene glycol monomethacrylate or
(co)polymers thereof, and cation ring opening polymers of 2-oxazoline.
Among them, completely saponified polyvinyl alcohol is particularly

preferable because its water-solubility is low and it is easily dissolved in
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The amount of the organic polyners which constitute
the wal |l nenbrane substance of the m crocapsule is

WO poogioggsabl y 1% by nmass or nore and 20% by naSBCDIPA0eER1929
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relative to the water-insoluble color material such as
organi ¢ pi gnments.ang carban bhl.ack,, By naking the

a&’ﬁﬁﬁ‘f?‘tﬁ’ﬁ whezeas &ﬁﬁ&é' %ﬁﬁ‘aﬁﬁaénicﬁlq ?Ré{‘t%rbove range, it
beconmes possible to inhibit the decrease in color

devel opiThg pmopattef the ohgapicgpelymersawbedh ynstatattenihe wall
the pignment surface with the organic pol yners because

t RferiBRAR substahcef of Ble QhitRdapsdd MeBIrefdrablyel184 ibyeass or
low in the capsul e. When the anmount of the organic

ﬁ%&%{% gﬂgifi: gp‘gg gﬁr i o0 ]Iegg' erv(\%];ee;i]%: LoOthé %ﬁwfg&isgfgxﬂlé color

versely, It exceeds

mass, the color developin [ oper.t ft i gnent i.s

" ShaleR) e gk STEamC BIATEPRLT AAg CAher Birsber Eegmalipe the
Is nore preferable that the anpunt of the organic )
pamyomertsofl thd nrgavéc matymens i5%hpahevesrange] dhdpsomes possible
relative to the anount of the water-insoluble color

Mg einhabit Fhd R cPedtd! in OdolbP aleveldpingepRipeaty iof thd pigment,
coated and is exposed, it becones possible to inhibit

: Egugee(f%)ﬁ %ﬁglilﬁé t}_:lg l%&gﬂlle% sﬁ?f’al%h .%Piitﬂqgg ro?ﬁ?{lfa yﬁ)olﬁﬂé‘;‘tg bgcause

e par material 1S substa y coate

wi t hout bei ng exposed, it becones possible to .
Sthe CPRIRIG ALy O3thei areaRls BAFERMATSGP TAMYRIEIRY in the capsule.

pi gment. The nunber average nol ecul ar wei ght of the

oVghen ¢hpamoent ofisbe organicepglyesantisilasebhanril % sthe effect of
preferably 2,000 or nore in terns of production of the
CeRpshlationsikharddy BEERBA ! albiiverdeds SehelTBA6¥ceB@S 20% by mass,

partial exposure subsequent to defect such as pinhole '
a@ﬂe Co1dE lﬁle@&'foping property of the pigment is remarkably decreased.

Considering other properties, it is more preferable that the
aﬁount of the organic polymers is in the range of 5% by mass to 10% by
mass relative to the amount of the water-insoluble color material.

Since a part of the colorv material is not coated and is exposed, it
becomes possible to inhibit the decrease of the color developing property.
Since the part of the color material is substantially coated without being
exposed, it becomes possible to simultaneously elicit the effect of the
coated pigment. The number average molecular weight of the organic
polymers used in the present invention is preferably 2,000 or more in
terms of production of the capsule. Here, "substantially exposed" means

not a partial exposure subsequent to defect such as pinhole and crack but

the state of being intentionally exposed.
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the state of being intentionally exposed.If the
organi c pignent which is the self-dispersible pignent

woO on7ndsocel f - di spersi bl e carbon bl ack i s usedrP@EBIR20@/321929
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color material, the dispersibility of the pignment is

enhanced_eyen when the coptent. of fhe ni c | yner s

is relaﬂf VB \PTEBRAG RITHED hels e, selitispersihle prgment or
preferable for the present invention because it )
bébenealf-dismirbibde t carhonublackhds susdd gisethe scapmgmaterial, the
stability of the ink. It is preferable to select a

s @idpikhiRtyabithe Rl idepditided ever Réhdiethe@donient of the

m crocapsul ati on. For exanple, in the case of

ipoﬁ,gz;&%c g&glglé%e Fé %@Ia{.t 1 %Wﬁgt B S rca@lidam ’ﬁﬁﬁs,. it is more

uret pol'yvinyl pyrrolidone and epoxy resSins
are suitable. In the case hy iin situ.pol ynerizatigqgn,
pé’lr9%5?él%o‘%°r £Bp aroRAtNIPnpReraLSS I Rechmas possIBIE to assure
(nmeth)acrylic acid-(neth)acrylate ester copol yners,
stthe enffidient sjoregy stabikity df thepuilyinmer s, pol yvi nyl
chl oride, polyvinylidene chloride and pol yam de are

sui t abl ¢t id préfbFarlase selectnr bui@abld Gigainidpoesbtidtpending on
al gi nate, polyvinyl alcohol, gelatin, albumn and

CRR&YmE oidn8f %i?ﬁ%céiptsgg%tg({n.l Npd ?f{%l?%)ge Ofn L€ case of interface

coacervation e I'n,” ce €s and casein

are suitable. In cirder to obtai ngi‘%e fi nle and uni f or .
mPehoReisatiaRed RAGAUATS: | POl%AmIRS 1| BO Y&m&ﬁn@se, ppyvinyl
utilize all of the nmethods of m crocapsul ation that
apgrkolalomec amde eppxy atdsynsrarepsbitiabley i bnath tdase by in situ
t he above. Wen the phase invasion nmethod or the acid

OWblyBEARALibSE, SPobFhess asrt heopdlyirgdsf 0bf (meth)acrylic acid,
m crocapsul ation, the anionic organic
: (meth)acrylic acid-(meth)acrylate ester copolymers, styrene-(meth)acrylic
acid copolymers, polyvinyl chloride, polyvinylidene chloride and
polyamide are suitable. In the case of in-liquid curing, sodium alginate,
polyvinyl alcohol, gelatin, albumin and epoxy resins are suitéble. In the
case of the coacervation method, gelatin, celluloses and casein are
suitable. In order to (‘)btain the fine and uniform microcapsulated
pigment, it is possible, of course, to utilize all of the methods of
microcapsulation that are known conventionally and publicly in addition
to the above.
When the phase invasion method or the acid out method is
selected as the method for microcapsulation, the anionic organic

polymers are used as the organic polymers which constitute the wall

membrane substance of the microcapsule. In the phase inversion
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pol ymers are used as the organic polynmers which
constitute the wall nenbrane substance of the

wonvworeesapsul e. I n the phase inversionnet hod, BCTOPPI&321929

10

15

20

or a conpl ex body of the anionic organic polymners

havi ng .t he sel f-di spersibili or lubi Lity in water
nRetbad: Sorampla o hrowRler pdTiatt the apieitbEatit Folymers
pi gment or sel f-dispersible carbon black, or a mxture

ohaving the selfwasparsgiilityuoh salsibslatyt ingivaer andithe wolprematerial

.or sel fdispersible carbon black, the curing agent and

t BECR M P REH-diEPeilsle PPigni@its o SselfidiRpbheibly gafhen black, or a
sol vent phase, the water is placed in the organic

isngli%ﬁe ewgf' 3?18 ¢ cgorlmt N2 QA e V&ﬁ-dﬁ%@?ﬁbh@ ﬁéﬁ%ﬁg or self

nmake m crocapsul es w

sel f-di spersing (phase inversion enulsification). Ln .
* RISTEBEREE raban| Rlke; Ui ki ageny andothe GBRiGMS @reanic

produce by m xing the vehicle or the additive for the
r polymalérsgisl impdiedthenorgeniorsghvend plodseethepatar. is placed in the
Particularly, in terns of being capable of directly

PoPEhifit RElVeR pHasearSileNofgahid BelveRt phdbdds blapéddn fHe water
is nore preferable to mx the liquid solvent for the

resor Jing 'in%&a@{xgmm {h igeffnﬁ%@ééjtsl O%”:T(é)?xﬁ%g‘)din@ersion

hydr ous caké 1s 0 I ned by the pro

incluyding a step of neutralizing sone or all. af .the ~
A APSHPECEFGabs 1 thodbaip s GRTEFEBRSEMthgt dF PnpEoblem
pol ymer with a basic conpound and kneading it with a

cbd produtecby ahixsng thasvehide| drditepadditiiecfoyi theereconding liquid
sel f-di spersi bl e carbon black in an aqueous sol vent;

ang tRe TreRnRf sdP&h N PhRsE NEPAFtdulaFlyah §éfmWiofbedllg capable of
acidic conmpound to precipitate the anionic group

CRLRhY BARIGAE! PRI R W (e VetoldRR RS A" more
preferable to mix the liquid solvent for the recording liquid.

Meanwhile, in the acid out method, a hydrous cake is obtained by
the production method including a step of neutralizing somé or all of the
anionic groups in the anionic group-contgining organic polymer with a
basic compound and knéading it with a color material such as a self
dispersible pigment or self-dispersible carbon black in an aqueous
solvent; and a step of making pH neutral or acidic with an acidic
compound to precipitate the anionic group-containing organic polymers,
which are then fixed onto the pigment, and the hydrous cake is
microcapsulated by neutralizing some or all of the anionic groups using a

basic compound. In this way, it is possible to produce the water-based

dispersion containing the fine anionic microcapsulated pigment
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m crocapsul ated by neutralizing sonme or all of the

ani oni c groups using a basic conpound. In this way, it
WO e®7/0e886 bl e to produce the water-based di spePGT/are006/321929

contai ning the fine anionic mcrocapsul ated

pi gment conpri sing the pignent abundantly. The sol vents

useapgseRe the PaaoRt APRREAAPEI ati on incl ude, for

exanpl e, al kyl al cohols such as nethanol, ethanol,

pr opanoThansblbentanosed aponsthec ahgver oviardapsulatedn asclude, for

benzol e, toluol and xylol! esters such as nethyl

agghiipte, AkHYhlcBR6lsahRheadInfithihoPeeh#h6l;, pebAidl RaideButanol;
hydr oCarbons such as chl orof orm and et hyfene

dichl ori de; ; ket gnes sugh 0 .
a0 o AR, 0 o8 BROBI B A S M, st such as
di oxane; cellsolves such as nethyl cellsolve and butyl

5 caqthyl vacetate, niathyt apasgtatepr g e Uyl t RECEAIBY e hldrinated

nmet hod i s once separated fromthese solvents by

chgptirédanhans enchrasf chloraformnandnethyhérse dschdorideeletonel such

wat er and the required solvent and the redi spersion is

Pg5 fREMEE hadYinetlyleiobikyloketonle etBérs Jilih aY%&edftthydrofuran
particle dianmeter ‘of the capsul ated pi gnments obtai ned

amBlRFo RS e USSR s Byah B LRSS RAR] AMhlVRS The

preferably 6% by mass to 15% by mass. and nore
prurEqcappylegopapared by the allz%eb‘yem@i
is less than 6% by mass, the inmage density is

is epfensanggatarbifRm these

10 declveasehy dontrifugatmucer ilikationgapdwbis, isasttrredhevith water and

feathering and the bl eeding nmay nore |ikely to occur

dyRe 18864 SBBRAL AT P%d t¥dikPe S9HE 16 pELHrmAAeld yield an ink of

exceedS 15% by mass, the nozzles are easily dried and
raggtg?%.%tzg_ %gqr,]vge{rglgg ?%frl?:leclfg MHRA2L 3% CoF %h(\amcea%su]aeted pigments

obtained by the above method is preferably 50 nm to 180 nm.

The amount of the coloring agent to be added in the ink 1is

15 preferably 6% by mass to 15% by mass and more preferably 8% by mass

to 12% by mass. When the amount is less than 6% by mass, the image

density is decreased due to reduce coloring power, and the feathering and

the bleeding may more likely to occur due to decreased viscosity in some

cases. When it exceeds 15% by mass, the nozzles are easily dried and a

20 non ink-discharging phenomenon occurs when the recording apparatus is

left stand, permeability is decreased due to the excessively high ink

viscosity, image density is decreased due to non-spread dots, and

resulting images becomes rough.

<Water-soluble organic solvent>
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| eft stand, perneability is decreased due to the
excessively high ink viscosity, inmage density is

WO decnemsed due to non-spread dots, and resul t POTIP20BWGERI29
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becones rough. <Water-sol ubl e organic sol vent>As the
mater-solque or gani ol vent, any of po yq# anyounds

havi ng @sotharsraterspitte ATgaRic SAlVEnYc 8PYephgplyol compounds
compounds is used. \Wen the polyol conmpound has | ess

t hawirgz 8 ar booreataolyen agaffsi anid glycpbetheatsompourds isatsed.

.obtai ned, a recording nedia is stained upon both-side

print i ngvhé dtHeh§d1fslt RbnfPétind Yhaadesethaibge @Bt Ytoms,
are decreased because ink is not sufficiently spread

?gugﬁ;cﬁ%ﬁtgégfxgé%iﬁ gée ﬁgg ?9%4'138{“ !1 %gd&?&%%viﬂédla gé )é,?a{iﬁed upon

Ses. conpoun I ng

nopre carbon, atons, for exanple, 2-eth -h di.ol .
(§9ﬂh’§]}qei pyirgp_irgg/o apd 2151(9 ?ietggg,(}pga%lty a%yl ’03he ?élaang% Idgnsmy are
trinmethyl -1, 3-pentanediol (solubility 2.0%at 25C) are
sdetmiaked bEhausemktis oot tswffiviengly- spiead! en 6hgancerding media
solvent to be added is preferably 1% by mass to 20% by

MBS snAUTHCIERE, Bl §iR81813h sothedBadey. mass to 10% by nass.
Exanpl es of the glycol ether conpounds include

| yhydni.c.al cohol _ ds. and
bl Yyt rct e Br¥oufh HaiRBns i Bcearpon atoms, for

pl es of the pol yhydrig al |_alky|] _eth
CoRpRBRIs ¢ RPUabIERmATHRolgl OB A R B ng O, 224

et hyl ene gl ycol nonobutyl ether, diethylene glyco
mbrinrethily I, 3ep éxetra nediadt(sglubiletyg Yeoht B6HCkate/suibabler |
'The amount of the water-soluble organic solvent to be added 1is
- preferably 1% by mass to 20% by mass and more preferably 0.5% by
mass to 10% by mass.

Examples of the glycol ether compounds include polyhydric
alcohol alkyl ether compounds and polyhydric alcohol aryl ether
compounds. |

Specific examples of the polyhydric alcohol alkyl ether compounds
include ethylene glycol monoethyl ether, ethylene glycol monobutyl ether,
diethylene glycol monomethyl ether, diethylene glycol monoethyl ether,
diethylene glycol monobutyl ether, tetraethylene glycol monomethyl
ether and propylene glycol monoethyl ether.

Specific examples of the polyhydric alcohol aryl ether compounds

include ethylene glycol monophenyl ether and ethylene glycol

monobenzyl ether.
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di et hyl ene gl ycol nonobutyl ether, tetraethyl ene
gl ycol nononet hyl ether and propyl ene gl ycol nonoethyl

wo etdi@nesosSpeci fi ¢ exanpl es of the pol yhydri c abPcohedoos/321929
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aryl ether compounds include ethylene glyco

no henyl ether and ethyl ene glycol nonobenzyl

efﬁ@gm 8811 agent > The wetting agent is not
particularly limted, can be optionally selected )
dependi Theometting pgepbde nokrpprtuladsnbmétedatcanebe toptionally

.one sel ected from pol yol conpounds, | actam conpounds,

usélactedndspoidingof theceidosdesnd $ostxdmble; .at Tbestponey sdlected
compounds include, for exanple, polyvalent al cohols

f’ﬁf)gt% ﬁg)f) Tyhﬁéﬁgﬁ%}igfﬂl’ac%ﬁt % rﬁiﬁY ?‘&ge? compounds and

ne g pol yet hyl ene "gl yco ol ypropyl ene

gl ycol,. 1, 3-propanediol, 1,3-butanediol, 1,4

b 14§S}S§9H€g | - 1, 3-butanediol, 1,5-pentanediol,

1, 6- hexanedi ol, glycerine, 1,2,6-hexanetriol,

1, 2, 4- bTharelyolotompoands hocladet foolexamplpepelyyhlent alcohols
pol yval ent al cohol al kyl ethers such as ethyl ene

gbéhs ebilehb By @i "dilethybhy lg@yd] otrystblylernglyably polyethylene
et her, diethyl ene glycol nononethyl ether, diethylene

SLAgSl. TASEAIN Syt VLR AN TRt 10
SRS, R RS i, P Bnb Bl B afanecin,
and et hyl ene gl ycol nonobenzyl ether. These may be
ugherinene 1%, 6ihexanstrislat ilo? 4dfutametiol, nok, 8,3 Pwamgtriol and
them in terns of obtaining the excellent effect on

t p&triol; polyvalent alcohol alkyl ethers such as ethylene glycol monoethy}
- ether, ethyﬁ:ne glycol monobutyl ether, diethylene glycol monomethyl
ether, diethylene glycol monoethyl ether, diethylene glycol monobutyl
ether, tetraethylene glycol monomethyl ether and propylene glycol
monoethyl ether; polyvalent alcohol aryl ethers such as etflylene glycol
monophenyl ether and ethylene glycol monobenzyl ether. These may be
used alone or in combination of two or more.

Among them, in terms of obtaining the excellent effect on the
prevention of spray property defect due to the solubility and the water
evaporation, glycerine, ethylene glycol, diethylene glycol, triethylene
glycol, tetraethylene glycol, polyethylene glycol, propylene glycol,
dipropylene glycol, tripropylene glycol, 1,3-butanediol, 2,3-butanediol,

1,4-butanediol, 3-methyl-1,3-butanediol, 1,3-propanediol, 1,5-pentanediol,

1,6-hexanediol, 2-methyl-2,4-pentanediol, 1,2,4-butanetriol, 1,2,6-
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prevention of spray property defect due to the
solubility and the water evaporation, glycerine,

woebdmyuesee gl ycol , diethylene glycol, triethyl ea®JpP2006/321929
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gl ycol, tetraethylene glycol, polyethylene glycol,

propyl ene gl ycol ,. di propyl ene glycol., tri.pr .
DRSS oS Bl P PSR e AR Bane  and
1, 4-butanediol, 3 nethyl-I|, 3-butanediol, ' '
1tdmmtbplotexiipaine areparsieulaidypseferabl. hexanedi ol |

,2-met hyl - 2, 4- pentanedi ol , 1,2, 4-butanetriol,

1, 2, 6- hekanattan® lcompbiuads Ghylide, faeatanpld, htileadt, one selected
trimethyl ol et hane and tri et hyl ol propane are

Poh cu! Q‘rpé/?frdg%(ﬁ{n%r abl ﬁ-m@?@l‘-%@&%‘ﬁ?ﬁﬁﬁ%"“”dN-hﬂﬂcjig:%gi’:hyl-z-

for exanpl east one sele rom 2-pyrro
N- et byl - 2-pyrrolidone, N-hydroxyethyl-2- pyrrolidone
aHHrré’l-f‘:S’QBP(ﬂ ﬁﬁ%’r"%@aﬁf'ea compounds i ncl ude, for

exanple, at |east one selected fromurea, thiourea,
et hyl en€harergaaeampoands nveelugde, for axampds.i afi lesst eneTsrlected
anount of the urea conpound to be added in the ink is

gfioed alrel, PhRueEabEthyleBdoudivandsd 1t 8 ddR% byl-2assdaadidinone.
nore preferably 1% by nass to 20% by nmass. The

Sﬁghﬁlégﬁﬁ’ ok&%%uﬁfe#g?%?aﬁﬁaafoi HeSaddaSar ‘Eﬁé‘ghﬂeﬁ generally

ol i gosa ari ng trisacchari des an

L REAGEALIY ARG D HRooi, S04 B RARB o (RAT gblerably 1% by

ri bose, xylose, arabinose, gal actose, maltose,
culdsslip &8¢ by asasse, sucrose, trehal ose and
mal totri ose are suitable, and maltitose, sorbitose,

gl uconofrget opgechiagidval t e8€ludee Padridsadtldtides, disaccharides,

preferable. The pol ysacchari des nean sugars in a broad

.Sgﬁé(?sa%@ﬂaﬁags be(including trisaccharides and tetrasaccharides),
polysaccharides or derivatives thereof. Among them, glucose, mannose,
fructose, ribose, xylose, arabinose, galactose, maltose, cellobiose,’ lactose,
sucr(;se, trehalose and maltotriose are suitable, and maltitose, sorbitose,
gluconolactone and maltose are particularly preferable.

The polysaccharides mean sugars in a broad sense and can be
used to encompass sugars such as a-cyclodextrin and cellulose, which
occur widely and abundantly in nature.

The derivatives of the saccharides include reducing sugars of the
saccharides (e.g., sugar alcohols (represented by the general formula:
HOCH.(CHOH),CH,OH, where n represents an integer of 2 to 5),

oxidized sugars (e.g., aldonic acid, uronic acid), amino acids, and thioacid.

Among them, sugar alcohols are particularly preferable. The sugar
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used to enconpass sugars such as crcycl odextrin and
cel l ul ose, which occur wi dely and abundantly in

womabue4e806The derivati ves of the sacchari des i rreiTv®e006/321929
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reduci ng sugars of the saccharides (e g., sugar.

alcohols (represented hy t ner f or mul a:
‘-H%FQ%HQWIQ ﬂlaj@g‘f ?% bih i nteger of 2

to 5) OX|d|zed sugars (e.g., aldonic acid, uronic
aci d), Bhe rontexitdsf, theneettimg agedt lmnhagnktuemrei'ft@é)ﬂy 10% by

,al cohols are particularly preferable. The

SHARE 2b B bS hAs¢ HHASmoFOpr&fsPaBIyEL5% Byt i@l t813%% by mass.
sor b|t The content of the wetting agent in the ink

Iiﬁg“ Bé tﬁ@ t]P %%%ﬁ(gy ler?};éie %e\%igzld[rﬁed and the poor

content |s too snal | the nozzles are easily_ dried and

tiettips ot fha diavgd oiropheomptines as@pSsombReRdhecenfprt 1s too

When the content is too large, the ink viscosity is

i lncgeaske iakdviscosieylsst hergaspdeandi exaeds ytheapgepém viscosity

some cases. <Surfactants> The surfactant is not

PAIHdeC rhy chédd. ted, can be optionally selected ‘

depending on the purpose, and includes, for exanple,

$o§tc sd;;actants noni oni ¢ surfactants, anphol ytic

?rﬂ acetyl ene gl ycol -based surfact ants and

quorlne _based surfactants. I n particul ar, | ea

one sel Ek¢ etprfaghant ns mot| walﬁmerhdmtﬁéf rﬁ?lnaé’e( P)’tlonally

(rey, )y, (1v), (V) and (V1) is preferable. R- O -

(seledted depérdlifiz)orh the HhRrp0s€) Ont Behedas, fborexaineple) pnionic

where Rl represents an al kyl group; h represents an

| A1:49&5an®, Shonionic surfactants, ampholytic surfactants, acetylene

t glycol-based surfactants and fluorine-based surfactants. In particular,

at least one selected from the following general formulae (I), (ID, (I11),

(IV), (V) and (VI) is preferable.

R'-0—- (CH,CH,0) hCH,COOM - - - General Formula (I)

where R represents an alkyl group; h represents an integer of 3
to 12; and M represents any one selected from alkali metal ion,
quaternary ammonium, quaternary phosphonium and alkanolamine.
[0089]

CH,CO0—R?

I General Formula (IT)
MO,SCH CO0—RZ2

where, R2 represents an alkyl group; and M represents any one
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to 12; and Mrepresents any one selected from al kal i
metal ion, quaternary amoni um quaternary phosphoni um
woand/oaddeanol am ne. [0089] CH2COO R2 | Gener al PEDOPODE321929
(I'1) MOSCHCOO R2 where, R2 represents an al kyl group;

and M represents any oneselected fromal kali petal

i eplectadatizpmaralkalingatah, 1ogy afBAIDATRHhBBHRGMUI fipternary
al kanol am ne. [0090] (CH2CH2O) kH General Fornul a

( phb}phvdreinen RAdraedRarskamiimea hydr ocar bon group and k
.represents a ninteger of 5t o 20. [0091] R4 - ( OC
HiGode]H 2 ) J OH . . . General Formula (1V) , where

R4 represents a hydrocarbon group and j represents a n

i nt eger 5 1N\ 20. '3 H (OCH2CH2 ) L- (OCHCH2 ) -
ner, ' RS,/ epresent s
h ﬁca o@ , l?d(cﬁ@m% kE’ach reg(?eé%reaﬁf%rmél}]a (D)

i nt egers \Q
integers of 0 to 40. The surfactants represented by :

5 the abowhestrRt reprdsehts muhgpdrdchybemrotip) amd &k shpresents an
specifically in free acid forns bel ow

integer of 5 to 20.

0 20. \Where g and r each represents an

1

[0091]

R*—- (OCH,CH,) jOH = = = General Formula (IV)

-

10 - where R4 represents a hydrocarbon group and j represents an

integer of 5 to 20.

CH,

H_(OCHZCHZ) L= (OCHCHZ) p—R6 General Formula (V)

where R? represents a hydrocarbon group, and L and p each

15 represents an integers of 1 to 20.
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(1-1)= CH3(CH 2)~Q( CH 2CH20) 3CH2CO0H (1-2):
CH3( CH2) 120( CH2CH20) 4CH2COOH (I - 3) :

WOCHR(08H$d5 12O CH2CH20) 5CH2CO0H (| - 4) : PCT/JP2006/321929

10

CH3( CH2) 120( CH2CH20) 6CH2CO0H ( | -5) : CH3 (CH2) , CHO
(CHZCHZO) 6CH2COOH CH, ( | -6) : CH3 (CH2) 6CHO

}'3CHQ@HO@ ) S5CH3CH (CH3) 2 ( | | 3)
S—CHC@CHCH(CHS) 2 CH (CH3) C H
Cg 2(11-4 : HOS -
2 CCHH((CCHHS) 2 , The anionic

| surf act a(ht S | nGI ude, for exanpl RQ) Y§xyet hyl ene

al kyl é% Eate sal ts, dodggy benzene sul fonate
sal ts, at ts and pol yoxyet hyl ene al kyl et her
sul f at (malts cgh noni oni ¢ surfactants include, for
exanpl &, ] 6 | yox hyl ene al kyl ether, pol yoxypropyl ene
pol yoxy e Fkyl ether, polyoxyethylene al kyl
ester, g%lyoxy t hyl ene sorbitan fatty acid ester,
pol yoxyet hyl en€ al kyl phenyl ether, pol yoxyethyl ene
al kyl am ne and

- Where q and r each represents an integers of 0 to 40.

The surfactants represented by the above structural formulae (I)
and (II) are shown specifically in free acid forms below.
(I-1): CH3(CH3)120(CH2CH:0);CH2COOH

(I-2): CH3(CH2)120(CH2CH20)4CH:COOH

. (I-3): CH3(CH,) 120(CH;CH;0)sCH,COOH

(I-4): CH3(CH2)120(CH>CH20)¢CH2COOH

(1-5) - CHy (CH,) ,CHO (G, ;01 ., COOH
CH,

(1-6) - CH (CH;) CHO (CH,CH,0) CH, OO
(CH,) sCH,

CH, CH,
CHZCOOCHCHz(l:HCHa
HOSS—(I)HCOO(I}HCHZ(|)H0H3
CH, CH,
CHS
CHZCOO(‘tHCHZCHZCHZCH3
H0,5-— CHOOOGHCH, H,H,CH
CH,

(11=1):

(11-2):
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pol yoxyet hyl ene al kyl am de. The anphol ytic
surfactants include, for exanple, |aurylam no

wopn@p4eseat e salts, | auryl di met hyl bet ai ne, PCT/JP2006/321929
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st earyl di met hyl bet ai ne and

| auryl di hydr oxyet hyl &&&P? Specifically,

[ aur yl di met hyl am ne o s/ gyristyl di nethyl am ne

oxi de, stearyl di net hyl ani ne oxi de,

d{ﬂygboxyethylléEEQQ Git(Gh) gde, pol yoxyet hyl ene pal m
| kyi di met hyll ami ne oxi de,

" di net hyl al W%S(—pé]ﬂ@ﬂﬂ@ﬂﬁlﬂ(@'l gd di net hyl | auryl bet ai ne .

As the acetyl ene gl y¢ol -based surfactants, for
exanpl e, acetyl ene gCHQOH)Qased ones such as
2,4,7,9-tetranet hyl - 5- dec} fe- 4,7-diol, 3, 6-

dlnethyl 4- octlne 3 6 diol, 3, 5 dlnethyl 2- hexi ne- 3- ol
2ﬁ'gﬂ% Surfyno J&ﬁ@ 9485 or TG supplied from
r od

surfact an @%'L#E@&#%Eﬁﬁﬁgﬁﬁgﬁfgy ?ﬁetpglrgafgéngeggfgﬁ

formula (Il 5) are suitable. (I1-5): CF3CF2(CF2CF2) r

CH2 CH2 Of 62 Shifai @ HuMiit8nts iRELASE Tbs mmﬁkewy@iye@hylene
to 10 and n represents an integer of 1 to 40. The

U BE S0 DA (RIS o o

car | at e s erflhsoro kyl phosphate ester,

pah W@ ‘HQPR@YeéPﬁ9 X isydakeigaites, perfl uoroal kyl
bet ai ne _and perfl uoroal kyl am ne OXIde compounds. The
commer cThe| yomivaid abifactdntsrinctudd; afoedexsamples trolyexyethylene
i nclude, for exanple, Surflon S111, S-112, S-113,

Safdsl SleétherS13golyexyfrlopyedéS polyoxyethylene alkyl ether,

. polyoxyethylene alkyl ester, polyoxyethylene sorbitan fatty acid ester,

polyoxyethylene alkyl phenyl ether, polyoxyethylene alkyl amine and
polyoxyethylene alksfl amide.

The ampholytic surfactants include, for example,v laurylamino
propionate salts, lauryldimgthylbetaine, stearyldimethylbetaine and
lauryldihydroxyethylbetaine. Specifically, lauryldimethylamine oxide,
myristyldimethylamine oxide, stearyldimethylamine oxide,
dihydroxyethyllaurylamine oxide, polyoxyethylene palm oil
alkyldimethylamine oxide, dimethylalkyl(palm)betaine and
dimethyllaurylbetaine.

As the acetylene glycol-based surfactants, for example, acetylene
glycol-based ones such as 2,4,7,9-tetramethyl-5-decine-4,7-diol, 3,6-

dimethyl-4-octine-3,6-diol, 3,5-dimethyl-2-hexine-3-ol (e.g., Surfynol 104,
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(supplied from Asahi dass Co., Ltd.); Fullard FC 93,
FC 95, FOO8, FC- 129, FC 135, FCG 170C, FC-430, FC

WO 2@17/04980 4430 (supplied from Sum tono 3M Lt d. pCT/Ve19ad/ 321929
F-470, F-140, F-474 (supplied from Dai ni ppon | nk And

Chem cal I ncar por ated).: Zoni], FS-30 FESN, FSN- 1QO0,
F80 18ain et Th %m%e&dgﬁpy} quﬁr%f%ﬁgﬁﬁ.@%n §823e8.

801, 802 (suppUed from JECOM . Anong them Zoni l

FS- 300, AESithe Fnotoe b&#80 (sufpitants,f ooes Dostoesynted by the
«which are particularly good for reliability and

eflIRvGEag dedlepil fiRUAlIANTED] are litABlesui t ably used.
<Col or material fixing agent > As the color nmateri al

f ppi hQn I 8 f ehsgand ul travi ol et
I %hq)ggggggfz(ecf&]%ﬂggﬁ%ﬁegébéggé%@"ygsi n ‘emul si on
is obtained by dispersing resin fi articlesin water
5 as the WHRT? FAGIRPTBRRASS AmABLeREF eofitta RO And dh&pREGSPLs an

such as a surfactant if necessary. The content
(odegenof dbftotdle resin fine particles in the resin
emul sion) of the resin fine particles as a di spersion

phase i Tapedifirinsbass®’ akhyfaeeter abingldd¥)s byforassxample,
to 70% by mass. The average particle dianmeter of the

FEuDRRR LLER S el el 00 OcdBOR DR  salts,

nore prefera 0 nmto nm particu

ZE%%IS@EQ&L&??%@%E? bsterorp T Wroallig: eihsdte qride adducts,

di spersion phase is not particularly Iimted, can be
10 operfturabhikyd depainecanit perfiinonyabiyltsdeinsuexde epmpoeginds.
i ncl udes, for exanple, acrylic resins, vinyl
acet at eThas@finfestiatly available fluorine-based surfactants include,
+ for examplej Surflon S-111, S-112, S-113, S121, S131, S132, S-141, S-145
(supplied from Asahi Glass Co., Ltd.); i“ullard FC-93, FC-95, FQ'98, FC-
129, FC-135, FC-170C, FC-430, FC-431, FC-4430 (supplied from
15 Sum’itomo 3M Ltd.); Megafac F-470, F-140,. F-474 (sﬁpplied from
Dainippon Ink And Chemicals, Incorporated); Zonil FS-300, FSN, FSN-
100, FSO (supplied from DuPont); and F-Top EF-351, 352, 801, 802
(supplied from JECOM). Among them, Zonil FS-300, FSN, FSN-100,
FSO (supplied from DuPont), which are particularly good for reliability
20 and enhanced color development, can be suitably used.
<Color material fixing agent >
As the color material fixing agent, optional resin emulsions and

ultraviolet light curable resins can be used.

The resin emulsion is obtained by dispersing resin fine particles
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styrene based resins, butadi ene -based resins,
styrene-but adi ene based resins, vinyl chloride-based

wonesimssocacr yl styrene based resins and acryl PCT/JP2006/321929

10

15

20

silicone-based resins. Among them the acryl

silicone-based resin is particularly preferaple. As

© e WALGY A5 ARG COmBmOL GG A BB R B dSREFSBRt such as
commercial l'y avail abl e ones may be used. The

camsuefactant if recassaayl e resin enul si ons include, for

.exanpl e, Mcrogel E-1002, E 5002 (styrene-acrylic

resi n emHbSéstent slépptditdof rithd hegipofinBaipakti€les, in the resin
Ltd.)," Boncoat 4001 (acrylic resin enulsion, supplied

ARS8, R4 OGP nrcins
' I ni | nk An i ,
Isgglg?rﬁilyag 4 T‘a%g&l()%gg 4“*?%? i ’2@%&“{1&%%%? ' Thejgyerage particle

emul si ons, supplied from Zeon Corporation); Saibinol
Sttiazfetet adfrbplel resiedine partidesns puplerakly 10 aym 3gi HX¥W nm and
Chem cal Industry Co., Ltd.); Primal AC-22, AC-61

(ﬁﬁwlﬂx@fé&%y 20MH IS kO BOOSHAR | paadicul £y R dutthd-ahe Juse for
Nanocril SBCX- 2821, 3689 (acryl silicone based

e ' [ oyo I nk MFG Co., Ltd.); and
#%W%ef%&?mﬁ{ée%%‘gr%ﬁge pol ynmer resin enul si)on,

supplied fromMkuni Color. Ltd,.). The anmpunt of the .
resin f"fh% IG5 ﬁaeelgaré&a%dngwil%%t ML Gpeusion phgse is not
preferably 0.1% by mass to 50% by mass, nore

ppaftécubtly 1omitedh ganbeoptiorzdbys splected depending bh themarpose,
preferably 1% by mass to 10% by mass in the ink. Wen ’
t 88d aiRWM ed, Sfolr€8ampid) RerdtichyedTBSS vidylt iacéia@6®aRed resins,
effect and jetting stability are not sufficiently

€ ,%Qﬁ@-%a's@d resins, butadiene-based resins, styrene-butadiene-based

resiﬁs, vinyl chloride-based resins, acrylstyrene-based resins and acryl
silicone-based resins. Among them, the acryl silicone-based‘ resin 1is
particularly preferable.

As the resin emulsion, those optionally synthesized or
commercially available ones’ ﬁay be used.

The commercially available resin emulsions include, for example,
Microgel E-1002, E-5002 (styrene-acrylic resin emulsions, supplied from
Nippon Paint Co., Ltd.); Boncoat 4001 (acrylic resin emulsion, supplied
from Dainippon Ink And Chemicals, Incorporated); Boncoat 5454
(styrene-acrylic resin emulsions, supplied from Dainippon Ink And
Chemicals, Incorporated); SAE-1014 (styrene-acrylic resin emulsions,

supplied from Zeon Corporation); Saibinol SK-200 (acrylic resin emulsion,
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some cases. \Wen it exceeds 50% by mass, the storage
stability of the ink is sonetinmes deceased. Specific

wo eosanpdses of the ultraviolet |ight curabl e reBCTVIE2A06/321929
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i ncl ude those obtained by polynerizing acrylic |

phot opol yneri zahl e gonomne racryli . D .
|oﬁ1=31>518%qE %#%Piszzaag% qn@f&ﬁﬁ%&%ﬁ%, @E@-?A Primal AC-22, AC-61
phot opol yneri zabl e nononers, unsaturated carboxylic

abiatylis webinasmadsighj supplie droan Rattmemd Haasdi Naaaeril SBCX-

.esters thereof include, for exanple, alkyl acrylate,

cyghpaBésy (a&dyl|sili@ndbadeaniddonl Kﬁtpﬁwtffdrﬁdmﬁoahﬂ; MFG
al koxyal kyl (meth)acryl ate, hydroxyal kyl

(peth yl _at hn t . .

t CBr ottt o TorERR 0, SEERALATRK Bofymer, resin emulsion,
acrylate, glycjdyl, th)acryl ate, benzyl
(%PW%‘&‘SH%&’;“‘BH&@%/EG&& h)acryl ate, nono- or di-
(et bj acryl ate of al kyl ene glycol, pol yoxyal kyl ene _
gl ycol , Thei amtdudtolofr teareesin i finet paxticlgs aaddedhdin the resin
pentaerythrittetra(neth)acrylate . Acryl am de,

MetRASIoN! B Eife ALy 0B 1247 BY | @SS ttBes®af by Mehskdemofpreferably
exanpl e, (neth)acrylam de, diacetone (neth)acrylam de,

TN 0208 B AT BT gy 5 b e

hydr oxyal kyl . group. ., The ally conpounds |ncl yde, f
eig%pﬁﬁ,m@ﬁq i the agkol %ﬁm ;theig%%m& S8 han 911% by mass,
pht hal ate and triallyl isocyanurate. Al so, isobornyl

( amtinlaggipigaeffect raaxd pathiynlg $tabilifyagrey hat enfficiently enhanced in
di cycl opent enoxyet hyl (neth)acryl ate and

diome! QRESt eWheitOP¥deeds 50% by mass, the storage stability of the

- 1nk 1s sometimes deceased.

Specific examples of the ultraviolet light curable resin can
include those obtained by polymerizing acrylic photopolymerizable
monomers or acrylic photopolymerizable oligomers. |

As the acrylic photopolymerizable monomers, unsaturated
carboxylic acids such as acrylic acid and methacrylic acid and esters
thereof include, for example, alkyl acrylate, cycloalkyl acrylate,
halogenated alkyl (meth)acrylate, alkoxyalkyl (meth)acrylate,
hydroxyalkyl (meth)acrylate,  aminoalkyl (meth)acrylate,
tetrahydrofrufryl (meth)acrylate, allyl (meth)acrylate, glycidyl
(meth)acrylate, benzyl  (meth)acrylate, phenoxy  (meth)acrylate,
mono- or di- (meth)acrylate of alkylene glycol, polyoxyalkylene glycol,

trimethylolpropane tri(meth)acrylate and pentaerythrit
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(nmeth)acrylate are included. (Meth)acrylate ester of
di et hyl ene gl ycol dicycl opentenyl nonoether and

wo govetodsaer yl at e ester of pol yoxyet hyl ene or PCT/JP2006/321929

10

15

20

pol ypr opyl ene gl ycol dicycl opentenyl nonoether are

al so |ncI ded.. Di cycl opentenyl cinnanmate, :
dF%?@‘Bﬁ ?éﬁﬂﬁ {ethyl cinnamate, dicycl opent enoxyet hyl
nonof umarate or difunarate are al so included. Al so,

mono( mreéAerplanyidet enethadiylantidy ansk Jerivatiyes thereof include, for

.3, 9-bis(l,Ibisnmethyl- 2-oxyethyl)-spiro[5, 5] undecane,

3eRakiplé) . (mdthda@iyahide, diacetone (meth)acrylamide, and N,N'-
oxyethyl) 2,4,8,10-tetraoxaspiro[ 5, 5] undecane and

’a?koyg % acr Ji%’!ielgflg‘ﬁ & [rﬁogemzﬁﬁ@(?d & d1?ubst1tuted with

ylene oxi de or pro

0 i on Lymers of spiro glycol thereof or

n@hlﬁal orgmfi;pxge HEPHRt h) acryl at e,

| -azabi cycl o[ 2, 2, 2] - 3-octenyl (neth)acryl ate and

bi cycl o[The2ally- Bem@puede inckhude,c forbexamplealdllyl. akobel, allyl

are i ncl uded. Al so, dichloropentadienyl

?hﬁﬁfé{ ldad 18y sththathepend adhBRYisexyShdmte.
(net ) aeryl at e anddi hydr odi cycl opent adi enyl

(ot ) 28042 ool WihocHRSE, p*}s)&rﬁepﬂ%l”ggh@ﬁ frylate,

nononer s nay alone or 't n conbi nat

As the acr hot qQpol yneri zab rrers
ggmc&%p@né%@@fyetéy epBY RG{ata net i wentppxypropyl
di gl yci dyl diether diacrylate of blsphenol A, reaction
pfmetivasrydatepoxindeded, acrylic acid and
nmet hyl t et rahydropht hal i ¢ aci d anhydrate, reaction
product gvieth)aRPyuté €Sdsle@NGf2- divelisiet hylycalcr Wi@ickpentenyl

and ring openi ng copol ynmer esters of
- monoether and (meth)acrylate ester of polyoxyethylene or polypropylene
glycol dicyclopentenyl monoether are also included.
Dicyclopentenyl cinnamate, dicyclopentenoxyethyl cinnamate,
dicyclopentenoxyethyl monofumarate or difumarate are also included.
Also, mono(meth)acrylate or di(meth)acrylate of 3,9-bis(1,1-
bismethyl-2-oxyethyl) 'spieo [5,5]lundecane, 3,9-bis(1,1-bismethyl-2-
oxyethyl)-2,4,8,10-tetraoxaspiro[5,5]lundecane and 3,9-bis(2-oxyethyl)-
spirol5,5]undecane, or mono(meth)acrylate of ethylene oxide or propylene
oxide addition polymers of spiro glycol thereof, or methyl ether of
mono(meth)acrylate, 1-azabicyclol2,2,2]-3-octenyl (meth)acrylate and
bicyclol[2,2,1]-5-heptene-2,2-dicarboxymonoallyl ester are included.

Also, dichloropentadienyl (meth)acrylate,

dicyclopentadienyloxyethyl (meth)acrylate and
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gl ycidyl diacrylate and phthalic acid anhydrate. Al so,
unsat ur at ed pol yester-based prepolyners such as esters

WO edo7owash@cryl i ¢ acid di ner and pol yol, pol yesPer/sP2006/321929
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obt ai ned from propyl ene oxi de of acrylic acid and

ng}ngArr?@wY& d anhxdr ¥ ﬁpﬁﬁ%tl on%gi"%%i?a%‘?f reacti on

products of pol yeth ene gl ycol, maleic acid anhydrate )
and gl ydibgge mhathn enizakle cmonomege dmaz| be used alone or in

pol yvinyl al cohol -based prepol ynmers such as those

ObbmbieskiY o€ SWelorfory pol yvinyl al cohol with
succinic acid anhydrate and subsequently adding

gl yci dyI [_%]h |

copol yrrer ase re :5)?101;(2@%&3%3% abg%%r ggc ron pro t@%sgers of
of nmet hyl vi ny| mal ei ¢ acid .a

aRBO%Y hpeoﬁl%&yaqiw'f ¢.adey| Srample. ¢ AGRBtanI &ng dizrylate of
further reacting glycidyl nethacrylate therevmth are

i bispheted] Addireactmen | produass hafie epaxed resispohgndics acid and
i nking a pol yoxyal kyl ene segnent or a saturated

pﬁiéth?lt@traﬁ@@ﬁﬁ?htlﬁihdo Gichd hailgairaté)r eeddtiod girodaet@fidepoxy

and havi ng acry oyl group or methacryloyl group at

b e u I
?% n %(g rzg ?{gegﬂel % late(%xyc? rfﬂg ?égﬁn?{xg)d)l;ﬂl%r ebsters of
i opnal Iecte d.i nclude, for
L}f?bfr ‘i af%%@gp é&/%ﬂ‘ We@ &nd anti - fungus
agent S, ant| rust agent s ant| oxi dants, ultraviolet
| i ght aBds, bmmtumtyegepplabs@rﬂmsedandpblygmrs such as esters of
stabilizers.

methacrylic acid dimer and polyol, polyesters obtained from propylene

- oxide of ac;ylic acid and phthalic acid anhydrate, reaction products of
polyvinyl alcohol and N-methylol acrylamide, reaction products of
polyethylene glycol, maleic acid anhydrate and glycidyl methacrylate are
included.

Also, polyvinyl alcohol-based prepolymers such as those obtained
by esterifying polyvinyl‘ alcohol with succinic acid anhydrate and
subsequently adding glycidyl methacrylate, polyacrylic acid or maleic
acid copolymer-based prepolymers such as reaction products of
methylvinyl ether-maleic acid anhydrate copolymer and 2-hydroxyethyl
acrylate or those obtained by further reacting glycidyl methacrylate
therewith are included.

Additionally, urethane-based prepolymers linking a

polyoxyalkylene segment or a saturated polyester segment or both
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The preservatives and anti-fungus agents include, for

exanpl e, |, 2-benzi sothi azol i ne-3-one, sodi um
WO datpdesoacet at e, sodi um sor bate, sodi um PCT/JP2006/321929
2- pyridi net hi ol -1 -oxide, sodi um benzoate and sodi um
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pent ac nol . The justers .are not
paﬂ%weeﬂ éh@ug irethand &wgdas% DAVIBE RATHWE FEUP  OT
7 or nore without adversely affecting the prepared

i mkgthantylophgivaipoptt bethaénds ean betreudegendi ng on t he

pur pose. The pH adjusters include, for exanple, amne

suCithes idneidiemeban ne and tri et hanol am ne, hydroxi de
of alkali netal elenents such as |ithium hydroxide,

sodi um kydr oxj de R §'Sh dr .t %’L‘:ilti di0xitd§ Yan be
i REES ShHT A" Yy

quat ernary anmoni rox

phosphopi um, car bonate s Its of aI netal s, su a

| PohpAE rdestatcas saresh aafbbs wﬁe a#?a Paanag@mi& adjusters,
carbonate. The antirust agents include, for exanple,

aprelervatives t and ahntl; fuslgdsuﬁgemsosamiflam@ agents| antioxidants,
t hi ogl ycol ate, diisopropyl amoniumnitrate,

PeNratialéthihOhbictbead)iokiyab R abRerbers ladedyh AoaBli 16¥s. '
nitrate. The antioxi dants include, for exanple,

phenol - hgschr ARk A AAb (b6 ARG JAden B0 ReT8E example,

based ones); am he- I OXI sul sed

antl xi dants and phosphoro base nti oxi dants The
g?n%}zi%@ﬁa RG] Wit §0‘¥% Eiagxar?ﬁq% egsodium ~sorbate,

phenol based anti oxi dants) |nclude for exanpl e, )
beodiuan ed 2hyyrdineshicd dl- @;1d2 6- srdimmnt bubgﬂhzoate and sodium
4- et hyl phenol, stearyl- b-(3,5-di tert butyl- '
h}gghp‘g@m Ie},g[ opi onate, 2,2'-nmethyl enebi s(4- mat hyl - 6
tertbutyl ph enol ),

The pH adjusters are not particularly limited as long as pH can
be adjusted to 7 or more without adversely affecting the prepared ink,
and can be optionally selected depending on the purpose. The pH
adjusters include, for example, amine such as diethanolamine and
triethanolamine, hydroxide of alkali metal elements such as lithium
hydroxide, sodium hydroxide and potassium hydroxide, hydroxide of
quaternary ammonium, hydroxide of guaternary phosphonium,
carbonate salts of alkali metals such as lithium carbonate, sodium
carbonate and potassium carbonate.

The antirust agents include, for example, acidic sulfite salts,
sodium thiosulfate, ammonium thioglycolate, diisopropylammonium

nitrate, pentaerythritol tetranitrate and cyclohexylammonium nitrate.

The antioxidants include, for example, phenol-based antioxidants
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2,2' -nmet hyl enebi s(4-ethyl-6-tert-butylp henol), 4,4 -
but yl i denebi s(3-net hyl -6-tert-butyl phenol), 3.9

wohbefouosodi met hyl -2-[ b-(3- tert-butyl-4-hydr oRrg®/JIP2006/321929

10
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20

aet hyl phenyl ) pr opi onyl oxy] et hyl ] 2, 4, 8, 10-

tetrai xaspirol5, 5] undecane, 1,,1,3 §ris(2 e
B GraraE e RS el it tased. antiondants,
l,3,5-trinethyl-2,4,6-tris(3,5-di-tert-butyl-4-
hydifoxpbeed gaboridands and phosphorous-based antioxidants.

tetraxis[nethylene-3-(3,5 -di-tert-butyl-4"-

hydr oxyPphe hHenol-bakod aingloxeddtseindludivgihieddadephenol-based
anti oxi dants include, for exanple, phenyl-b-

n Mi_a] ] . cdi-tart-
NERALRA AT el O IBELBURIL Mntylated hydeexyapisole, 2,6-ditert

N -di pheny] - p-.phenyl enedi am ne, .
'Z\i,’Btyd'r‘Y%aquB{i?WL pcresol, 2,6-di-t ersttg%mliﬁ'%éﬁjdit?rtépﬂtyl"l'
dimet hyl -6 tert-butyl-phenol, butylhydroxyanisol e,
2hpdraxyohyhpbptipi¢datest hyl - 6- t er2,2'bmethylnpebis(4-methyl-6-tert-
4,4" -butylidenebis(3-nethyl-6-tert-butyl phenol),

ApdtylpheRd) S ( 3- Tt mibtilehalibtDothsl i en@ibutylphenol), 4,4
tetraxi s[ met hyl ene-3(3,5-di-tert-butyl -4-

di_ hydr ) i ¢ d olg.1t i -9.IR-(3-
CITLRAREIN HEARIR LR AR sl tho B timerbr 2
The sul fur-based anti oxi dants_.include, for. e :

dbarhi yl'é',}z;'adx<>¥:ﬁi5aalieﬁﬁﬂy ﬁxperowgy@y%thyﬁ%%ﬁ‘)'

t hi odi propi onate, lauryl stearylthiodi propionate,
dtetyaixasyirels, Slundeicaue,pr opi onat.d,3-this@emethyly dtydroxy-5-tert-

t hi odi propi onate, 2-nercaptobenzi m dazole and dil auryl

SHﬁfﬁlﬂEen)ﬁﬂ&lﬁfi@? phor oust Basadnathy DR iaeHtis(3, pditdet-butyl-4-
for exanple, triphenyl phosphite, octadecyl phosphite,

AR AIRE PR Sind b A mb LA 0R8RPRSBE Pt HWhey1-4-
hydroxyphenyDpropionatelmethane.

The amine-based antioxidants include, for example, phenyl-B-
napl;thylamine, a-naphthylamine, N,N'-di-sec-butyl-p-phenylenediamine,
phenothiazine, N,N'-diphenyl-p-phenylenediamine, 2,6-di-tert-butyl-p-
cresol, 2,6-di-tert-butylphenol, 2,4-dimethyl-6-tert-butyl-phenol,
butylhydroxyanisole, 2,2'-methylenebis(4-methyl-6-tert-butylphenol),
4,4'-butylidenebis(3-methyl-6-tert-butylphenol), 4,4'-thiobis(3-methyl-6-
tert-butylphenol), tetraxis[methylene-3(3,5-di-tert-butyl-4-
dihydrophenyl)propionatelmethane and 1,1,3-tris(2-methyl-4-hydroxy-5-
tert-butylphenyl)butane.

The sulfur-based antioxidants include, for example, dilauryl-3,3'-

thiodipropionate, distearyl thiodipropionate, lauryl stearyl
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The ultraviolet |ight absorbers include, for exanple,
benzophenone-based ultraviolet |ight absorbers,

wohkesTzabsosazol e - based ultraviol et |ight absorlBeTgpP2006/321929
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salicylate - based ul travi ol et Iight absor bers,
acryl at e-based ul travi gl gt. ht . absor bers _and "
PIOBHALR sa EIBX%EV%’&&/‘P I%f’ Piqnate. apdiiteard. BB
The benzophenone based ultraviolet |ight absorbers

i thibditeopiamatex2mmensaptoheperisndazele sardbdilperndspdene,

. 2- hydr oxy4- ndodecyl oxybenzophenone,

2, 4- di hyHs opthiephopharpasd 2ahyidkidentd- include, for example,
nmet hoxybenzophenone and

el o SRR R PR
exa

otrg IOH%%IBW and grinogyighenyd Mhospbiteot r i azol e,

2-(2' -hydroxy-5'"- nethyl phenyCbenzotri azol e,

2-(2" - h’J]he oxylﬁavm&etoxylpgiﬁnyla)bbeﬂmsrl andideandfop  example,
(2' - hydroxy-3-tert-butyl -5 -nethyl phenyl)-5-chl or obenz

ObéhAhMeond Haseal |LﬂM|a&i(ﬁeb aligHt Uhbsabedh etbdrz@btiazole-based
absorbers i ncl ude, for exanple, phenyl sallcylate

*t%x; Mé#ﬂ%ﬁbrﬁe@g' %3{1 g;%lﬁt(%ﬂgs ﬁlﬂa‘%&@r g}Tt. aR?orbers

[ cy ate e cyanoacry ase ravi o
2&8?3{0%; gl ud f or Wé‘k}& ,a&hsg{'léers and nickel complex salt-

nmet hyl - 2- cyano- 3 neth I- 3 (p net hoxyphenyl) acrylate-
ahaisetdumlyra\ao@drghtahmtbgnsr 3- met hoxyphenyl ) acryl ate.
The ni ckel conplex salt-based ultraviolet |ight

absor beThe ibd@lzdfRendd-baxeRAGavitléK@lght absorbers include, for
bi s(octyl phenyl ) sul fide,

(bl o7 L E AT L S RripoPphibde, 2 1 hftfxy-4n:

dodecyloxybenzophenone, 2,4-dihydroxybenzophenone, 2-hydroxy-4-
methoxybenzophenone and 2,2',4,4"-tetrahydroxybenzophenone.

The benzotriazole-based ultraviolet light absorbers include, for
example, 2-(2"-hydroxy-5-tert-octylphenyl)benzotriazole, 2-(2'-hydroxy-5'
methylphenyl)benzotriazole, 2-(2'-hydroxy-5'"-octoxyphenylbenzotriazole
and 2-(2"-hydroxy-3-tert-butyl-5'-methylphenyl)-5-chlorobenzotriazole.

The salicylate-based ultraviolet light absorbers include, for
example, phenyl salicylate, p-tert-butylphenyl salicylate and p-
octylphenyl salicylate.

The cyanoacrylate-based ultraviolet light absorbers include, for
example, ethyl-2-cyano-3,3'-diphenyl acrylate, methyl-2-cyano-3-methyl-

3-(p-methoxyphenyl) acrylate and butyl-2-cyano-3-methyl-3-
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et hyl hexyl am ne nickel (11) and
2,2"-thiobis(4-tertoctyl phelate) triethanol am ne

wo mockedsod | 1). The ink of the present inventi oPCT/$P2006/321929
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produced by dispersing or dissolving at |east water,
the col orjng ﬁggnt and the water-soluble organic -
saft ypagRy Wlﬁﬁe-agent , the surfactant, further
the other ingredients in the water-based solvent as
needed, Thrdnickel templxi salthgseddltraxialgt Hghhaebdexberdhrclude,

di spersion can be perforned, for exanple, using a sand

mght ., dxABIPEEN! ARkel @ tlﬁédocfﬂlbheng;l)@ﬂiﬁﬂb, shakerthaskis(4-tert-
an ultrasoni c di spersing nachine. The stirring/ m xing

can rfyor! in . St il R I. d 9.
e pAPRBE o T RhER BiRURD? 22 (il RRE e bRehte)-2
di ' hi . W t [ tot '
peeRBERBTBa ho | MCKalor oxdipl e, A4 & pr b ardiptis(4-tert
that the viscosity, the surface tension and pH are in

t lwetsflphtlaté et bagdamifbmickeddbBity is preferably 5

cps or nore and nore preferably 8 to 20 cps at 250C

When .t hqhel 50Dt thel ?régé!h‘ﬁ iohantiod sso?;oaﬁc_ekaegyrr@ﬁpersmg or
difficult to assure the jetting stability in sone '

casess. .ln the |igh f t CUir f

¢ PSS by gt ol 28 SHIGR R (RE BRE) PRETWG e soluble
actually at this viscosity it has been confirned that

t wEgamggeolyent.i the orettne @gspr,ngh%a‘wé agtang,o farthgg the other
the viscosity beconmes higherthan this, it sonmetines
béngreeiemtisf fn thé twaterrmsedt svdvémnge . neBdeds amidaferther stirring
tension is necessary to be 25mMN'mor less and is '

PLglieraking 49 nadasut oThend¥spersi¥ietahhbe peikforard gFiekAmple,

s less than

- using a saI;d mill, a homogenizer, a ball mill, a paint shaker and an
ultrasonic dispersing machine. The stirring/mixing can be performed
using a usual stirrer equipped with a stirring blade, a magnetic stirrer or
a hiéh-speed dispersing machine.

With respect to the physical properties of the ink, for example, it
is preferable that the Viécosity, the surface tension and pH are in the
following ranges.

The viscosity is preferably 5 cps or more and more preferably 8 to
20 cps at 25°C. When the viscosity is more than 20 cps, it becomes
difficult to assure the jetting stability in some cases. In the light of the
current head performance, the viscosity of 17 to 20 cps is the upper limit,

and actually at this viscosity it has been confirmed that the image

quality on the coating paper is good. When the viscosity becomes higher
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20 MV m ink bl eeding becones remarkable on a
recording nedia, and the stable jetting of the ink is

wonoei7/|suet | nes obt ai ned. When it exceeds 26 nmRCTJIPL00€321929
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ink is not sufficiently perneated into the recording

dia, resulting in. the occurrence of .beadi.ng and in
oA Hais A etdmer ecomRE ittionlt (romake PEHERES v f or
exanple 7 to 10. Coloration of the ink is not )
par t i cullhel suiface temgionais hecesparoralhey 25mNimeer less and is

. dependi ng on the purpose, and includes yell ow,

NBAsTetably R N/AS t61253KNE@l 0'WhieR the BrefdteetedbicaNid s than
set conbining two or nore of these colors for

. _ . I . .
03608 ARMSERLILIGRLE FRBEb PSS (TRRUSEaflaty anc
iR Sl gt R o RS flen it exceods
i nvention can be provided by coating as nenti oned

aB6\eN/mHovke énk innot snffxaientlpfpermeated et the mogudingymedia,
the present inventors, it has been found that the

bagdulfihgliate oebuireacdbebeadingwedin prolofgsddeyng time.
polishing the surface of the existing coated paper for

printingp, Ej{ t%%iu% %ﬁfxféﬁk‘égx%})g;g grnoe{’ ggefﬁ“ﬂé‘iot. he film

t hi ckness e co I's'r ced to the | evel

exhi bited in thi at.ent. applicati pn _by. polishing, and
pores a a@aatlppa?tgﬁén é§mtlpéyéﬁcufa¥ésoiwf e iy b gpEgnally
on the outernost surface, resulting in acquiring the

f selettedndepentding ar the purpyse,. aind insludes ngllovatmagenta, cyan
paper for the printing refers to coated paper such as '
SEn& A1heK cBldraPidREr The e OF an’ZnlE @at icBthRARY SwoAF more of

coati ng papers,

. these colors for recording produces multiple color images. The use of an
ink set combining all of these colors for recording produces full color
iméges.
<Polishing means and polishing step>

The barrier layer of the present invention can be provided by
coating as mentioned above. However, as a result of the extensive study
by the present inventors, it has been found that the barrier layer of the
present invention is made by polishing the surface of the existing coated
paper for printing. This is speculated to be because the film thickness of
the coating layer is reduced to the level exhibited in this patent
application by polishing, and pores appear from the resin layer unevenly

distributed on the outermost surface, resulting in acquiring the function

as the barrier layer.
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B2 coating papers, light coating papers and fine
coat ed papers used for the comercial printing, and is

wouse&d4pms t he of fset printing and the gravurePpTiJR2G06vG21929
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As specific comercial products, the art papers

i ncl ude,  OK Kanefu [ uj i -.RA0ON, Kan

N, Sati RDREFETHRE cwtegawwr@ J?rlpe%lﬁ §A'fsr 39%%%(1 paper
Kanefuji N, Utra OK Kanefuji N and Kanefuji one side
(sugiphs edchllethat) papersciAlcd)), A2 ehating\pipeise didatoating papers,

NPi  Super Art, NPi Super DuII and NPi Dull Art

(BIFHUa'tﬂ% f)ﬁﬁé‘ﬂs’\“l@ﬁrboﬁﬁﬁ@' papekgsind eneCeoatelt ghpers used for
Urillo Super Art, Urillo Supper Dull and Urillo

SHRC ol éﬁgg&ﬁﬁ«h&%eg ol SRR SoF AR oFREP UMb )and the

hi'g

Hi gh-Quality Dull Art A (supplied from M t subi shi
P@i?é’l"‘rﬁ/lﬂrll%tlﬂgmted) Rai cho Super Art N, Raicho Super

Art M\, Raicho special Art and Raicho Dull Art N

(suppl i As $pevifiCroemerdal pré&Bfapks; the arttpapersTiecinde, OK
coati ng papers include OK Top Coat + (Plus), OK Top

Raheftiji K GRSHEAhafiGRR40K, @k abimvTof N, SekinTKiamefufi NSatin
Trinity NaVvi |, New Age, New Age W (K T(P Coat Mat N,

o BB AR B RGN 17 B (I REANIEN and
i.nkl e, . Coat at_N G egen, . .Cpat .

&é@%b@m'\% A@%P@%ﬁr%$3ﬁ3¥ @%&E/m’egpemal Art,

(supplied fromQi Paper Co., Ltd.); Aurora Coat,

SNIPi ShipersArt, NBeSupér Bad] asd| NBr DbilhAwh dsumdiad from Nippon

Coat 100 and Cycle Mat 100 (supplied from Ni ppon Paper

lp Th&8steies €bd. Dtd WU&eRs .SuderVAit, eJtrillo MiippeDull and

Mi Mat  (suppl i ed f’rom
+ Utrillo Super Premium (supplied from Daio Paper Corporation); high
quaﬁty Art A, Tokuhishi Art, Super Mat Art A, High-Quality Dull Art A
(supplied from Mitsubishi Paper Mills Limited); Raicho Super Art N,
Raicilo Super Art MN, Raicho special Art and Raicho 'Dull Art N
(supplied from Chuetsu Pulp & Paper Co., Ltd.).
The A2 coating p.apers include OK Top Coat + (Plus), OK Top‘
Coat S, OK Casablanca, OK Casablanca V, OK Trinity, OK Trinity NaVi,
New Age, New Age W, OK TOP Coat Mat N, OK Royal Coat, OK Top Coat
Dull, Z Coat, OK Kasahime, OK Kasao, OK Ksao Satin, OK Top Coat +,
OK Non-wrinkle, OK Coat V, OK Coat N Green, OK Mat Coat Green 100,
New Age Green 100 and Z Coat Green 100 (supplied from Oji Paper Co.,

Ltd.); Aurora Coat, Shiraoi mat, Imperial Mat, Silver Diamond, Recycle

Coat 100 and Cycle Mat 100 (supplied from Nippon Paper Industries Co.,
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Hokuet su Paper MIls, Ltd.); Raicho Coat, Regina
Rai cho Coat 100, Raicho Mat Coat N, Regi na Rai cho Mat

wOo20@/04s80ppl i ed from Chuetsu Pul p & Paper Co., PCTAP)0D6/321929
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Pear|l Coat, Wiite Pearl Coat, New V Mat, White New V

t, Pearl Coat Wi te Pear| at V Nat
REA i ST EPRE N WV Ry (Lt ot tHig AL Sopid from
Paper MIls Limted). The A3 coating (light coatin
pHokustsindPapte Okillsoaktd.); Reyckio Cowmt, [RegiracBaichorCoak 100,

Wiite L, OK Royal Coat LR, OK Coat L Green, OK Mat

CRalchd Mat GBHtANARbginZeRYdhe Mat 100@upph&Sfrdm @yetsu Pulp
White (supplied from N ppon Paper |ndustries Co.,

cif phpgt b 8 )CPahrl o R B ERGE R PTG Fhite Now

' ri_L, Kin LHLl (supplied fr ts

W1at, PrigCon REX: Wi Bearidest RERR. Nasly MGETREW and
Mat REW (supplied from M tsubishi Paper MIIs

LWhite New Subleat BiVheupbhieddromnMi tsmbishidtanesdMillphimited).
Chuetsu Pul p & Paper Co., Ltd.). The B2 ‘coati ng papers

(medi UNTHEA B teyatiapellizhti doakind® (@ﬁeﬁgdh@mdwam Cyat L, Royal
Coat, (F)MCOP, K Astro d oss, Astro Dull and K

P f Y i t6l.
(ERBO K (SHPER. O WHRCL OIRRElyaF gt 11 O £08t L Green,
Lt d, The fi_ne coating ers_inclu | _Light )
sok é’é@% Cort ol Aiord dpaiiecxale dat ielpgﬁfgg,@o@ne gf White
Geen, Cean Ht M5 OK fine coating Super Eco G Eco
Qsepplied| fronDKNippen cBapendndastiies CbOdLtdk itarllo Coat L,
Li ght Coat, OK Soft Royal, OK Bright, Geen Ht G
YRIRYMek Coat (supplied from Daio Paper Corporation); Hi Alpha, Alpha

. Mat, (N) Kiqnmari L, Kinmari HiL (supplied from Hokuetsu Paper Mills,

Ltd.); N Pearl Coat, N Pearl Coat LREW, Swing Mat REW (suppl’ied from
Mitsubishi Paper Mills Limited); Super Emine, Emine, Chaton (supplied
ﬁ'oml, Chuetsu Pulp & Paper Co., Ltd.). ,

The B2 coating paperé (medium quality papers) include OK
medium quality Coat, (F)MCOP, OK Astro Gloss, OK Astro Dull and OK
Astro Mat (supplied from Oji Paper Co., Ltd.); and King 0 (supplied from
Nippon Paper Industries Co., Ltd.).

The fine coating papers include OK Royal Light S Green, OK
Ever Light Coat, OK ever light R, OK Ever Green, Clean Hit MG, OK
fine coating Super Eco G, Eco Green Dull, OK fine coating mat Eco G100,
OK Star Light Coat, OK Soft Royal, OK Bright, Green Hit G, Yamayuri

Bright, Yamayuri Bright G, OK Aqua Light Coat, OK Royal Light S

71



Bright, Yamayuri Bright G OK Aqua Light Coat, K
Royal Light SG een 100, OK Bright (rough, gloss), Snhow

WONa67/04806W mat Dx K Kasahi me, OK Kasayuri (®appir2d321929
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fromQi Paper Co., Ltd.),' Pyrene DX, Pegasus Hyper

?ﬁréo\"!‘sjfi, 0 |0§A%e,gslétD§§9 S er A@d DX, V@Q DX, Steiﬂi OK

Pegasus Har rml% G eenl and DX 100, Super G eenl and
DieothinsI3K EasayyridsupplictEom i Raperi Got Ltde; Perene DX,

«(supplied from N ppon Paper Industries Co., Ltd.);

KB&gadusCHY pe E8 CAUr&t 408! ABde &0 | SiiptreAndes EEXUtSpace DX, Seine
Excel bal, Urillo Excel, Heyne Excel, Dante Excel

g@%%es 1;(?%2 ppona%% sq(gr pg g%ie%@og gg ‘F&gﬁﬁ&‘ I_}armony’
V@F?eéﬂ%mﬂ"sgﬁw roqAAn G R DG TosPT Toudfay Sl <sss>

from Hokuetsu Paper M|ls, Ltd.); Ruby |light HREW
PBaetgysbfight, By einght (supphed pirped Nippem Naperbigdistries Co.,
Paper MIls Limted); Chaton, Ariso, Smash (supplied

f Ld); Qiaigt BkcBY|Bxddl Ragrir BoExcélt Supér K SitaExesibal,yUtrillo
Super Cherry (suppl i ed from Mar usum Paper Co., Ltd.)

PBx8; Pﬁ%hg )&%f‘tlbgﬂtel R¥&4 & #)ﬁitie&‘tﬂ'o‘?ﬂ I?:Ilotf\t;ﬁ)e(aﬁ'g@&&)oration);

f'or the '’CONMEr Ci a t hose

bj,nder | Si | at e .
oSt urallﬁg%walﬁ@lpﬁep @'@hagr o Bhegrhongd T, %@ﬁr Semi-

p| gnent (kaolin, calciumcarbonate) are frequent 'y

ofsdr, vHil Betat Hai IGammes, uShiromare L .dHsauwdngg Winie tiHemming,

pi gnent exists in the coating |layer, nore specifically

t Bem 6J6 AT, 'SHirG agl BHLEBH glfied o i sk tsh P4ge Mills, Ltd.);
coating layer, there Wouldp e two possibilities ' (I)

aRﬁL§ q{gﬂtWEW Pelifi Shite éﬁﬂQgﬁpH (supplied from Mitsubishi

Paper Mills Limited); Chaton, Ariso, Smash (supplied from Chuetsu Pulp
& Paper Co., Ltd.); and Star Cherry, Super Cherry (supplied from
Marnsumi Paper Co., Ltd.) |

As so-called coating layer formulation of the sheet for the popular
commercial printing, those where binder (resin, emulsion, starch, etc.) is
formulated at about 10 to 15 parts per 100 parts of the inorganic pigment
(kaolin, calcium carbonate) are frequently observed in the literature.
Here, discussing how the pigment exists in the coating layer, more
specifically the concentration gradient of the pigment in the coating layer,
there would be two possibilities: (1) a clear layer or the like formed on
the outermost surface of a coating film, observed in the case of so-called

coatings; and (2) an asymmetrical concentration distribution may be
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t he outernost surface of a coating film observed in
the case of so-called coatings,' and (2) an

woaenonesn6 i cal concentration distribution my bef/gprivees21929
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bet ween the upper and | ower |ayers due to the binder

Bt Br e Fh Hpyer BRAdPREIdeVaR fGs Sagho APt ingredient

references in this field (references for gloss of the
cpetmdateaipanio dhe base ayantr. | tHpweyemceonoeeninghdl),t poly few

.clear layer is hardly forned probably because the

I didcQséibntib 8e6R WidiEfbfeRficas lifi thed Abldv@bferbaveLHFPI6RDbS the
wi th popul ar coatings and resin is not added to an

e t resi r eci,pjd ace. .
R bRt i ST SIS AERRRed Aol MHeZERay, Jayor is
engaged wi th_the_ prodyction of the co rcial coated . .
pgﬁé‘ﬁ& formsd o?rotbﬁgfﬁ ays¢ ddieniratic © nté’f?ptco’fng“@?‘f/eresm 18
the strength to an extent that the |ayer is not peel ed

ofdlatizely [pw compared withgopudar seatingsioad resin ¢ oot added to

upon cutting to the binder function. Probably because

VAR Bxtdiet 1RSI thea@BiNprdcspit MpseASEHb sliffRcs0at i ng
production.is troubled, and in the case of the paper

of thi Sw&egeec}%g?algf AKELEAPRAA %?cﬁrﬁc&ﬁ%%ké%hb%gaged

bi nder 1's ad m ni num anount require

Conger.ni ng t he above (2), therg see to be a

pHathotReBFP q@&mqfetieé"@mmsmﬁ ¢Q4t6H DARCrhAnABKOL ffgem had a
|l ayer is actually |lowered (than the conposition of the
ctemhinngpl swingepot) gavedthdetreagith thaamextentatlaat thte ldyer is not
interface between the coating |ayer and the base paper

| pedlBg oFf ﬁﬁ@ﬁﬁ)ﬁﬂﬁhﬁto‘i‘%dvﬁiémoﬂnﬁbsﬁ&? deedtnod Gce@F upbRRutting
i's perneated into the base paper. However, no exanple

( P thé fﬁirn%ﬂlg% efuﬂc@io\ﬁhi ka}obgﬁlyl @é%uéé %?lllén hc%% {‘&?n amount 1s

increased, the coating production is troubled, and in the case of the paper
of this type, some workers appeared to think that the binder is added at
a mi;limum amount required.

Concerning the above ‘(2), there seems to be a phenomenon that
the resin proportion in the coating layer is actually lowered (than the‘
composition of the coating solution) and the.resin forms a layer at the
interface between the coating layer and the base paper in the process
that the resin in the coating solution is permeated into the base paper.
However, no example (no reference) in which the layer itself has the
gradient is confirmed. The resin-rich layer can be formed at the
interface between the coating layer and the base paper, and in this case,

it is predicted that the resin concentration is higher in the lower layer.
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gradient is confirnmed. The resin-rich |layer can be
formed at the interface between the coating | ayer and

wothe/pgee paper, and in this case, it is predPCrap200érat1929
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the resin concentration is higher in the | ower ‘

| ayer. The net hod_ of , polishing,the outnpst surface

| ayer o'?ﬁ? hg’seéﬁE‘éa‘Pfi Walﬁéﬁlﬁ %hrenepﬁ'&%t, Pirtageoayer of these
limted to, the nmethod of polishing using sand paper )
ocoatimppaperspactudes; hat mot hisdited tpothesmethodiof polishingeusing

+brush, the nmethod of polishing using a polishing

redde® Eaﬁér e _w&ﬁﬁbﬁﬁgspﬁféﬂ, $he e iRt of pyMEhihe with Aoslirefbrush,
pol i shing using sand bl ast. The polishing processing

v he f Qr i di NG hi.shi : hi
o BP0 TR sl PO RgPReR Yol Srfdflcs polishing
cal endar treat t or_after a slip step, or a packing
skedb Wfi&}r\e g}eéggaé)fgpgﬁgng F%‘Pgtq?éldzlb]ﬁlsyi ng step, or
alternatively, the user may polish using a polishing
appar at The bedlostenghproeessingnmayl thei peafozmedobyi ,Dr@Vlgmg the

i ncorporate the polishing apparatus and polish every

PholHiIAG- sTdie @itneBetsly faker ofhet MryshgebeGry B@1d after the
pol i shed, but only the region desired to be printed

“lcREP HEGHR & BREL Weflp P P TLEind BbPLieh are the

avure pri evi

perforned qQn the popul ar print sheet descri bed aboye i
offeps fré{ﬁ WP lyaRg stepy w&lt%%@tw&ﬁ@ é?lepleseﬁtmﬁg nolish using
be polished, and that region can be printed. In

ag cpodsinog wipplaratis heforeodhehpmtdngr i iti igy also possible to
conventional ly perforned using the sheet capabl e of

bRicBepstatd the Eoﬁ@ﬁfhgt &§pd raki1€ hnArgoHshne eay G ri@pHE ar
printing can be perfornmed using the popul ar print

The entire surface of the sheet may be polished, but only the
region desired to be printed can be selectively polished.

For example, the offset printing or the gravure printing is
previously performed on the popular print sheet. described above, only
the region required for the inkjet printing can be polished, and that
region can be printed. |

In accordance with this method, hybrid printing conventionally
performed using the sheet capable of being used for both the inkjet
printing and popular printing can be performed using the popular print
sheet described above, and it becomes possible that the sheet share the
uses for the popular printing and the inkjet printing. In accordance

with this method, it becomes possible to print addresses by the inkjet

printing, which has been considered to be difficult in the popular
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sheet descri bed above, and it becones possible that
the sheet share the uses for the popular printing and

wat toe7/0498Geet printing. In accordance w th this peatireas/321929
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it becones possible to print addresses by the inkjet
pri.nting, which has been considered to be difficult in
tIB0H88ul ar printing. The pol i shing apparatus may be
incorporated in the printer unit, but may be

i ndeperibleerpblishimepapparagus amay heringeriporatesl irhthe peigiter unit,

. coating paper, if it fulfills the condition of the

Besealy beiRitpeatently prapakal a¢/AfbiHdit@sitas the nedia
of the present invention. Particularly, those having a

hi gh ai r I L4 t oapf i Mot --can
be uti I‘(ig‘szg N n%zegésll’él &ée{\%th;ﬁﬁ ee(}hiqg ﬁpgﬂﬂ%sgrt#gagﬂél%@ﬁ of the
i ncl ude .coati.ng papers, for sone e| ectrographs apd

RFREPRY 1pEpRteN; & caRebe rsibstutrd @S He I@E@l& of dhe, present
POD G oss Coat (Gi Paper Co., Ltd.), FL Gavure
(INvpptinnPaRarticudardy,r tkeseChaying ¢ )highdaicpefmiepbidity of the
Paper Industries Co., Ltd.) are included. These have ,
NRAYingOr8§ et NitkEE eQAt by utAyRHd. armthosan havikk VEHd elligh air
as the medi a having the barrier |ayer of the present

i nvent i T iqnk. i .p. t ' ' r .
RS ERGE3n: LAtyR ey Gt {57 oty HecPhodrdPh iRF Bhating
equi pped th any inkjet head such. a sqcal | ed .
Rapeseitectihe grayie PHRFIBE. hoRECl By POReClasi featfOii Raper
ink flow path is changed to jet an ink drop by

d86.orlniddy BLvCGrastiror{Nippor Rpeh Ihdnstries Wd.) Léfl)t hed Ace
ink flow path using a piezoelectric element as a

ANEp pEh EPAFEE EﬁHhQ&ié@i‘ @S, 1RdIPRty ihfladpdes THeRet Ra¥d@nany

ink'1n the in
- pores in the coating layer, and can be diverted as the media having the

barrier layer of the present invention.

The ink in the ink media set of the present invention can be
suitably used for the printer equipped with any inkjet head éuch as a so-
called piezoelectric type inkjet head, where the volume of an ink flow
path is changed to jet anlink drop by deforming a vibration plate WhiCh‘
forms a wall of the ink flow path using a piezoelectric element as a
pressure generating means to apply the pressure to the ink in the ink
flow path (see JP-A No. 02-51734), or a so-called thermal inkjet head
where bubbles are generated by heating ink in an ink flow path using an
exothermic resistive element (see JP-A No. 61-599111), or an electrostatic
inkjet head where an electrode and a vibration plate which forms the

wall of an ink flow path are disposed in opposed positions, and the
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flow path (see JP-A No. 02 51734), or a so-called
thermal inkjet head where bubbles are generated by
woheatd4gyei nk i n an ink flow path using an exoPlo®IR2006/321929
resistive elenment (see JP-A No. 61-599111), or an
el ectrostatic.inkjet head. where el .ectrode and- i
VraREe 3 etk Ve (PAtEr 195 Chamssta e 6t ink byian elggtrostatic
path are di sposed in opposed positions, and thevol une
i powéregemiratedlepuedn ithe elentymte andjthe vibkatbgn atate (see JP-A
el ectrostatic power generated between the el ectrode
aNd. ogrg18Bhy.ation plate (see J P A No. 06-71882). As
descri bed above, the above recording nmedia is used by
combi ni 0g Wdne AeKe hAkaplie OTRNNAL B ENGsed by
recordi'ng nedi & W th t he 11k ‘can: be su l'y used”i n
various fields, can be suitgbly used in t I mage .. :
5 reoThaing “Hﬁlbéhﬁtaj’éws;}nf‘he&ﬁ’r‘?k?(g?ﬁ‘rné’&ﬂndPag’%%‘ioéﬂ%ng wedia
and for exanple, can be particularly suitably used for
twighf the M oan ibeksuitablyi ukpd, in vkripes dredidsl caax besuitably used
i nkj et recordi ng apparatus and inkjet recording

mﬁtmdimgg@ke&aaiﬂigﬁﬁaaw@ By¥heCiaikiél faer@ingt i@tem, and for
present invention houses the ink in the ink nedia set

0 pr t 0V ' ' ' ad £ )
a2 S A Al AL, BB oL e
container, is not parficularly limted, a shape, .a n
Sk zecrded Jmattes. ARl FREOEding ADREFUSS aRd mkiet recording

optionally sel ected dependi ng on the purpose, and
10 smetlddl.y i ncludes, for exanple, those having at |east
an ink. bag formed froman alumniumlamnate filmor a

r €RikNcdrtFidge> :

The Aink cartridge of the present invention houses the ink in the
ink media set of the present invention into a container, and further has
other members optioﬁally selected as needed.
15 The container is not particularly limited, a shape, a’structure, a
size and a material thereof are optionally selected depending on the
purpose, and suitably includes, for example, those having at least an ink
bag formed from an aluminium laminate film or a resin film.

Subsequently, the ink cartridge will be described with reference
to FIGS. 1 and 2. Here, FIG. 1 shows one example of the ink cartridge
of the present invention, and FIG. 2 shows the ink cartridge, including a
case (outer package).

As shown in FIG. 1, in the ink cartridge 200, an ink bag 241 is

filled with ink from an ink inlet 242, and after deaerating, the ink inlet

76



Subsequently, the ink cartridge will be described wth
reference to FIGS. 1 and 2. Here, FIG 1 shows one

woenEmpdses of the ink cartridge of the present PAVEP100€521929
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15

20

and FIG 2 shows the ink cartridge, including a case

e rieabEsshay nomoang o4n pdved jyssi (s ek rie vvRplied by

an ink inlet 242, and after deaerati ng t he ink
i phshing aj needlesefl an apperatmshorain bedndntelansek ewdet 243

ink is supplied by pushing a needl e of an apparatus

NBopbesty of Atr@bBér hidkmlses | et 243 conposed of a rubber
menber. The ink bag 241 is forned from a packi ng

menber h. [ r
pemeab? Brife Rl Bl MO BRREhEn Eﬂmlﬁ%gm@%&%* guch as
typically housed in a.cartridge case 2 de

pRERR U, c@%| Vﬁ%ﬁlpe%}rwrm Sibe A ghown in FIG.
recordi ng apparatuses for use. The ink cartridge of
taetlpusasrgsnbagrafie‘lms typihally dwushd innk camtridge) chee 244 made of
mounted to various inkjet recordi ng apparatuses for

UPRastict an8 dsththablyambyinpédte l’vabioﬁstlﬁkiﬁtuﬁfcoi'dlngchﬂﬂHiatuses
i nkj et recordi ng apparatus of the present invention

d §g{ebed | ater. One enbodi nent for carrying out the
in recordi ng nethod of the present invention using

v e'm”.k‘gﬁ oo BF LA oqenf et O Bgupes (hppink and can

draw ngs. The inkjet recordi ng apparatus shown in FIG
3béamoantep par avumusaimkjeddsecotdinga apppeatuseppfor usey It is
102 for feeding paper sheets | oaded to the apparatus
particularly preferable to mount it to the inkjet recording apparatus of

* the present;nvention described later.

One embodiment for carrying out the inkjet recording method of
the present invention using the inkjet recording apparatus of the present
invention will be described with reference to the drawings.l The inkjet
recording apparatus shown in FIG. 3 has an apparatus main body 101, a
paper supply tray 102 f01.‘ feeding paper sheets loaded to the apparatus
main body 101, a paper discharge tray 103 which stocks paper sheets on
which an image has been recorded (formed) and which is mounted to the
apparatus main body 101, and an ink cartridge loading section 104. In
FIG. 3, 111 represents an upper cover and 112 represents a front face.

An operation section 105 provided with operation keys, a display,

etc., is disposed on the ink cartridge loading section 104. The ink

cartridge loading section 104 has an openable and closable front cover
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mai n body 101, a paper discharge tray 103 which stocks
paper sheets on which an i mage has been recorded

WO ¢dogiomasa) and which is nounted to the appar at BGT/IR2006/321929
body +101, and an ink cartridge |oading section 104. In

FI 3, 111 re res ts an cover and 112
réﬁ?é@’éﬁ?'@cgl?g i af@étn%ggﬁi'r ation section 105
provi ded with operation ke a display, etc., is

di sposeAsoshMIanlG&Atamﬁéea

\ink cartridge |oading section 104 has an openabl e and

| cartiagg Bi%id vetained byteguide

crogadie 4 goide G0¥8baL bridifeddbb e il ubtihtéd rightdgad left

201. As shown in FIGS 4 and 5, a carriage 133 is

SHOLBRY G S, S8 g BRIy 0 g

a stay 132 so.as to b sllda.blelnarmlnsann
5 JAiegtipBn angnip moviedy BY &y A EEAPEREHOHY %ﬁﬂ‘?wa in the
shown) |nthe arrowdlrectlonln FIG 5. " In the

carrdvaderetd8n ia Flét.dr.di ng head (134) conposed of four
heads for inkjet recording which jet ink drops for

recordi ng e toSREES 183, @'r@b@r(ﬁﬁ%hh@eﬁd YeBUpWomfosed of four
cyan (O, magenta (M and black (B) is |oaded so that

PHOTE i AT A L

?E orsboh ob Tl 9] LEay e apﬁﬁé@(?ﬁgm loaded

recordi ng head 134 it is possible to use those

10 ceonshatinmgltigle ipkejpbﬁhgamemdng&:tauamralsm ims direction which

pi ezoel ectric elenment, thermal actuator utilizing

PhaResdcianhe ﬁmlﬂeé&ah@mg kRkddtieh ahdt AR Idkdyétdings ldii@cnon is

t he electrlc t her mal conver3|on
" directed downward.

As the heat for inkjet recording which constitutes the rgcording

head 134, it is possible to use those comprising the piezoelectric actuator

15 such as a piezoelectric element, thermal actuator utilizing phase change

by membrane boiling of the liquid using the electric thermal conversion

element such as an exothermal resistive element, the shape memory

alloy actuator using a metallic phase change by thermal change and the

electrostatic actuator using the electrostatic power, as the energy

20 generation means to jet the ink for recording.

The carriage 133 carries a subtank 135 for each color to supply

each color ink to the recording head 134. The ink in the ink media set of

the present invention is supplied from an ink cartridge (201) of the

present invention loaded in the ink cartridge loading section 104 to the
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el ement such as an exothermal resistive elenent, the
shape nenory alloy actuator using a netallic phase

wochegesoby t her mal change and the el ect rost at iPCT/JP2006/321929
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actuator using the electrostatic pomer as the energy

Lt ioake 135 eaneh ctles Subping tubs o, ek doy Gpcqrgling not

supply each color ink to the recording head 134. The
i sirown inftbeifigureedi a set of the present invention is
supplied froman ink cartridge (201) of the present

i nvent i MRan@AARY 4 Pabbe JuplplE dettion Gehichaslipidisephp&n sheets
104 to thesubtank 135 t hrough the supplying tube for

}\/222 V\gﬁeﬁ 85 4 gggéplt n%loéln %g& o'{gﬂrﬁ%gﬁﬁg Eupprllé% oFf)' ggg paper
Sheet 3 &gg'p]tr(g%( Zt?m%gisaeaf 2 et o n%afpm L R.fgpefo%upply roller

conprlses a half noon-type roller (paper supply rol | er
1143) which seppratesesndifeedsetbe paper ppets omecby aneefigyn the
one fromthe paper taking on section 141 and a

sERpErtAlBngDas skdfioAPPOEetd 8 SdprRsiar padiPRi4Y opPbe&T to the
143 and conposed of the material with |large frlctlon

C t S C g

ﬁ%&l glkrﬁg&prggg? léﬂl:j)dp% &%8 %tse(? %ﬁgﬁg lééfbr W tg EH'ge friction
sectjon for feedjng the paper S pILe dromthis er
m%ﬁye%cepén Ehtsn asparatin madorldins Miageth saward tal?e paper
conprises a feeing belt 151 for feeding the paper 142
byuplyaobend48ised¢.r ost ati cally, a counter roller 152

for feeding the paper 142 sent through a guide 145

fromthg fpadiRly Sdepdnyforefebdiiy e papeivisappliod Wrém tHi€ paper
feeding belt 151, a feeding

* supply section beneath the recording head 134 comprises a feeing belt

151 for feeding the paper 142 by absorbing electrostatically, a counter
roller 152 for feeding the paper 142 sent through a guide 145 from the
paper supply section by sandwiching with the feeding belt 151, a feeding
guide 153 for feeding the paper sent in a nearly vertical upward direction
on the feeding belt 151 bgr changing the direction of the paper at about
90°, and a tip pressurizing roller 155 biased to the feeding belt 151 side
with a pushing member 154. An electrical charged roller 156 which is
an electrical charge mean to charge the surface of the feeding belt 151 is
also comprised.

The feeding belt is an endless belt, is disposed between a feeding
roller 157 and a tension roller 158, and is capable of going around in a

belt feeding direction. This feeding belt 151 has a surface layer which is
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gui de 153 for feeding the paper sent in a nearly
vertical upward direction on the feeding belt 151 by

wocehegiseg t he direction of the paper at about Pe@/JP2006/32929
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tip pressurizing roller 155 biased to the feeding belt
151 side with a pushi mepher 154. An el ectri.cal : )
cREPBEE abEpTLPE SBEMAGRLRRPY Lo ofos ¥ATle AtER Enafezial with
to charge the surface of the feeding belt 151 is also
cathidkaeds offAbotitedd iumy thaihich sesigtantg|consral dias ndtsbeen given,

. di sposed between a feeding roller 157 and a tension

I il iarnd$18, a @BPolysnSropddteafbhorgetlngdens amddethylénd)elrid a back
feeding direction. This feeding belt 151 has a surface

I | GHAd ARG oL i om .
f%&g{éx@rﬁp Eni;?sélg I'n rrla e?’i ép év%tﬁu%g’t@ﬂ?gig‘gggﬂo@ea osd?tance
40 mmto which resistance contyal has not bee i ven,

f eAntegllpcarbon pap begRerveR Wigh rthfflst%‘?“oé‘i‘arwpé’ﬂ@%a s surface
ethyl ene, and a back |ayer (nediumresistant |ayer, an
elayen | Aymnjle moember A6l heorresposidamg o ¢betnrontipg regiosohy the
has been given with the sanme material as this surface

| Ry6Fding Kot dle 3rastiEpdRl 69the IReRMéidg dfthiheeding belt 151.
printing region by the recording head 134 is disposed

e 5S4 B R e 0P Fprod

recorded at recordi ng head 134 conpr | a .
s@ﬁarcgpgoﬁe%éﬂ%‘immmse EpSFRATARIPY Hgﬂpﬁﬁ?oa&gpﬂa&mg the
the feeding belt 151, a paper discharging roller 172
apaper W tlom thefeeadang 51, yppapert discham@ngaoapdi’2 and a
di scharge tray 103 is di sposed beneath the paper
diizsehafdh P thd10lth6én tyge rollest17Hi d& mpeerdiselpplge thalyt 103 is

181 is detachably | oaded on the backside section of

t 38, BRRAD A Tl b DI d T RS r 0L, B3 de paper

A both side paper supply unit 181 is detachably loaded on the
backside section of the apparatus main body 101. The both side paper
supply unit 181 takes in the paper sheet 142 returned iln a reverse
direction rotation of the feeding belt 151, reverses the paper 142 and
supplies it again between ‘the counter roller 152 and the feeding belt 151.
A manual paper supply section 182 is provided on the upper surface of
the both side paper supply unit 181.

In this inkjet recording apparatus, the paper sheets 142 are
separated from one another and supplied one by one from the paper
supply section, the paper sheet 142 supplied in the nearly vertical
upward direction is guided by the guide 145, and fed by being

sandwiched with the feeding belt 151 and the counter roller 152. The
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supply unit 181 takes in the paper sheet 142 returned
in areverse direction rotation of the feeding belt

wolBa/0486er ses t he paper 142 and supplies it a@gaiir2006/321929
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bet ween t he counter roIIer 152 and the feeding belt

(8 o Sheroitr RS e BRdbgRY the dedtine Swllh WA Howhted on

181 In this inkj et record| ng apparatus, the paper
sthecfeedingobelt d 53 ey thattisel pressmrimag dradk m@pnme sm]dpr iLed, and

+one by one fromthe paper supply section, the paper

siiefigedAd dBawrl90edniits fdedinedideytival t | cal upwar d
direction is guided by the guide 145, and fed by being

04 R 1 S0 DA 4P R i
ahanked tro@%sgﬁi@mi g Rier bRk ddpels b BY s %lmrbed

changed in about 90 in its feeding direction. At that
téleetrostiasichllzdi Mgebakt deen i$ detdhdragdd the stepping paper sheet
el ectrical charged roller 156, and the paper sheet 142

i 4% €6l rbyordebnd liates by idviglgetio esdorlirpahbyd B3 depénding on
drop Is jetted onto the stopping paper sheet 142 to

penng g@@bgﬁig With AhbYId B0 4580He8 dadd next Tine is

e | mage srgna noVi ng
carri 3 her.e nd next ne i corded after
F2GoR T peling 0 papeT; Shep g.l\%@n%%n%ﬁrenmmount A

recording operation is termnated by receiving a
rrecordingppezationalsi ternsngted byr regesiiggad re¢erding Kerkination
end of the paper sheet 142 has reached the recording

rfgheer aRteid1ehRdREPadlS el HEHHe Papet @hbbic1P2PRG reached the
di scharge tray 103.
' recording region, and the paper is discharged to the paper discharge tray
103.
| When a remaining amount near end of the ink in the subtank 135
is detected, the ink in a given amount is supplied from the i|nk cartridge
201 to the subtank 135.

In this inkjet recording apparatus, when the ink in the ink»
cartridge 201 of the present invention is finished out, the housing case in
the ink cartridge 201 can be decomposed and only the ink bag inside can
be replaced by new one. Even when the ink cartridge is mounted
lengthwise with its front surface exposed to the outside, stable ink
supply can be achieved. Therefore, even when it disposed so as to

occupy the space above the apparatus main body 101, for example, even

when it is housed in a rack or an object has been placed over the
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When a remai ni ng anount near end of the ink in the
subtank 135 is detected, the ink in a given anmount is

wogypdsed from the ink cartridge 201 to the sebran06/321929
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135. In this inkjet recording apparatus when the ink
in the ink cartrjdge 201 of t, rese nven
f APPANGERS HALN lfqdé/ FOLF A% Pea%gﬁ% ¥ e th ld’éfecaftﬂdge

201 can be deconposed and only the |nk bag i nside can
b20t.epl aced by new one. Even when the ink cartridge is

mounted lengthwise with its front surface exposed to

the oUtHBHE, arbe’Riplé HasShiH HeS@ibdEim@HieN @He ink cartrldge
Therefore, even whéen it disposed so as to occupy the

<026, JESH PE-ARRRCT IR B RO d i BRGIETLS) e
pI aced over theapparatus in_body 101, it is_possible
tEPCREnEy anpasgius h@rqvmle{m Pith dge cotiaggepoving across the
exanpl e has been described in which the ink cartridge
odppdratps.ebantiti carehei alsoi appbed i tedat bne typei @kjey pecording
(shuttle type) inkjet recording apparatus provided

Mﬂﬁhﬁtﬁ@%ﬂnﬁ%&ﬁ@‘é'lﬂ% ﬁsﬁfeoﬁéad he apparatus, but it
can be al so appl |e line type i nkj et recordlng

appar at risi

recor di’ﬁ% %lt 40 13‘% atq'i)%rw ? 8?@163 o%gs%dgp‘%ée? Emcg n%ethOd
the present inventjon can be applied to variou

refc thed PrgsaRt Jey eplionn g e toey @%ﬁ%ﬁl g, VaIAeuY &ecar ?@%m@odes by
can be suitably applied to printers for inkjet

r mxkgetdiaegrdings aindi foe exaaiplagean bepuitaplyEpepdedueesrinters for
printer/facsimlel/copier conposite nmachines, and the

bfn!k‘f}‘et recording, facsimile machines, copying apparatuses,

1

-

- printer/facsimile/copier composite machines, and the like

The inkjet head to which the present invention has been applied
will be shown below.
| FIG. 6 is an element enlarged view according to one ’embodiment
of the inkjet head of the present invention, and FIG. 7 is a substantial
part enlarged sectional view of the direction between channels of the
same head.
This inkjet head comprises an engraved frame 10 which becomes
a common liquid room 1b with an ink supply opening (not shown in the
figure), a fluid resistance section 2a, a flow path plate 20 which forms a
communication opening 2¢ which communicates with a nozzle 3a and an
engraved section which becomes a pressurized liquid room 2b, a nozzle

plate which forms the nozzle 3a, a convex section 6a, a vibration plate 60
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The inkjet head to which the present invention has
been applied will be shown below. FIG 6 is an el enent

woend7auggd vi ew accordi ng to one enbodi nent of PCAP2006/321929
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i.nkj et head of the present invention, and FIG 7 is a
substantial. part enl arged sectional view.of the - -

dhpeag on dap CREfHR O aRfl0aB K hOGY inTippening 6c, a
i nkj et head conprises an engraved frane 10 which .
blonimeded penoadectiricqelietnendon® Idongwgated rwithk thayphration plate

vopeni ng (not shown in the figure), a fluid resistance

SE0 tthebugd? andadhéioRadhPerP 70! ndth PRES AOf Wcl®ir the laminated
comuni cati on opening 2c which communicates with a

nozz| . n raved section which becones a
pplgggglre?%écg%i qul}tcefﬁgoom 2b, a nozzle plate which forns

the nozz| e 3a, a convex sec¢tiqQn 6a, a vibration plate
60havi n§he haisa g ay sPapesed ot drrane Gtanale hasse fpramic, and
opening 6¢, a | am nated piezoelectric elenent 50
canjjugatescthei ldminaded itheztelentriol dlemedd Gthbyaghanging them in
adhesion | ayer 70, and a base 40 securing the

| &0d Daksd piezoel ectric el ement 50. The base 40 is
conposed of bariumtitanate based ceram c, and

conj ug he | am nat ' [ .
arrang: g dnaprfY REBHdRLAE Hilpht ot GEBbsct altbrnating
pi ezoel ectric element 50 |s conposed alternating
pPiezeeleelatG layersy madenaf d1taniq jackhzircapicy agid phgmpum (PZT)
acid plumbum (PZT) with a thickness of 10 mmto 50
nwithe - tligknesn df i 10 emmatio 60 et/ wete 14ymreand ciavtposd delettrode
silver/palladium (AgPd) with a thickness of several

layers composed of silver/palladium (AgPd) with a thickness of several

-~

' um/per layer. Each of the internal electrode layer is connected at both

epds to an external electrode.

The laminated piezoelectric element 50 is half cut to have a comb
teeth shape by half cut-dicing processing, and the resultalnt teeth are
alternately used as driving parts 5f and supporting parts 5g (non-driving
part). The outside of the external electrodes is limited in length byv
processing such as notch to be divided by the half cut-dicing processing,
and they become multiple individual electrodes. The other side of the
external electrode is not cut by the dicing and is thoroughly brought in
conduction to serve as a common electrode.

FPCS8 is conjugated by solder to the individual electrode at the
driving part. The common electrode is turned in by providing an

electrode layer at an end of the laminated piezoelectric element to
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nmm per | ayer. Each of the internal electrode |layer is
connected at both ends to an external el ectrode. The

wol aoi/oagmed pi ezoel ectric element 50 is hal f cwcTiIe2008/321929
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a conb teeth shape by half cut-dicing processing, and

e Lo et R FRGL L A 5 BB e

The outside of the external electrodes is limted in_
| fegwgtehisbpopntek s IFRCS; uaid sbisncumgholsgdheing voltege bpplication

. the half cut-dicing processing, and they becone

gl thieRlrvingdark gal el ectrodes. The other side of the
external electrode is not cut by the dicing and is

t hor oughl y -brquahti.n 3 t V.

el oct r e ViR biah SOORHEHL R HpBftdtin e 66 UTTRD ilm,
i ndividual electrode at the driving part., The co n .
aedelak coavexr pay i(wtlwg pP%Vb df g ugAted é?&l@ﬁo&%%ﬂated
at an end of the |am nated piezoel ectric el enent
tmezoylegaiceeleiten t Gl waiieb thesdmest theP@Biving gairty 6f foxdned in a
not shown in the figure is nmounted in FPC8, and this

CQRkFAl Sardl bV ERG ARPHISEmABB] hCEICRMS Jd1€ @ecluding a beam
part 5f. The vibration plate 60 conprises a di aphragm

part 6h of thin fjil n j e [

33piyetiaf wiih s Suthorfihe’ Pafly BufORY Bhehe sHiEh¥omes an
el ement 50 which becones the driving part 5f _fornmed j
ankeHpwam preRing 6¢ msgﬁamaawagntm, agersy Pk Nk p[«'ﬁsﬁgafifm by
i ncluding a beam conjugated with the supporting part,
adlectaotypieg innetholi c Theediapbsagm pait hidoaithidimess of 36em and
by lam nating two | ayers of N plated film by

e REAIOLY P Pgl (Biieide). The di aphragm part has a
t hi ckness of 3 nmm and

Theﬂbond of island convex part 6a of this vibration plate 60 and a
driving part 5f of the laminated piezoelectric element 50, and the bond of
the vibration plate 60 and the frame 10 are adhered by patterning an
adh(;sion layer 70 containing a gap material. |

In the flow path plate‘20, using a silicon monocrystal substrate,
the fluid resistance section 2a and the pressurized liquid room 2b were
engraved, and a penetrated opening which locates at a position for the
nozzle 3a and l;ecame the communicated opening 2¢ was patterned by
etching.

A remaining part after the etching becomes a partition wall 2d of
the pressurized liquid room 2b. In this head, the part where an etching

width was narrow was provided, and this was made the fluid resistance

section 2a.
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a wdth of 35 nm (one side). The bond of island convex
part 6a of this vibration plate 60 and a driving part

woahoiotohe | am nat ed pi ezoel ectric el enent 50PCaIE2006821929
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bond of the vibration plate 60 and the frane 10 are

adher ed tt rn| an. adhesj on Ia 70 cont

a gap nﬁt’é?ztp gq g(gés ;}P aft' 8 a}oma&%'i'lﬂg ’(g g‘ample
silicon m)nocryst aI substrat e, the fluid resistance
sfortiedh bya Ninplathé ﬁhusb)ar¢lzetroty1qugdmatbnd,2!amdeferms many
rengraved, and a penetrated opening which [ocates at a

PRGZAES Bal Whitheano Fidlee jet8ing dpBRhRe forh dlysopmuki deépd An

openi ng 2c was patterned by etching. A remaining part

a{nttgfn&lh&ag}ecgf bﬁ&%%}galspﬁ)rr%#& Bto’d lﬂotrﬁte H%I;et Ofiay be a

ressuri room

V\,hre an et chi ng wi dt.h was. narrow | de and
{ it ClpaR 1A HRARS OT} P GTCHLATS Pan Shaet] oD 31/&

meiey | of this

plate 30 is formed froma netal material, for exanple

f nozrdel Jay iNabput2Odum kenddy uel attawtinki Mleteshied nozzle
forms many nozzles 3a which are fine jetting openings

f Sftch iy leeh litle WAORS0 d. | nternal shape of this nozzle

3a is formed into a horn shape (may be a sub-circul ar

shape of v?é*éa.ga' p&ﬂéxg{) uaﬁr%g 8n3p 9?89&/10}51 F@'H%)?tro which water-

this nozz

out | (ft si de, The nozzI éch in each lin

despellgnf spgface équéern ag§ beeny EBenORQIvided o tﬁ? dfiting side

to which waterrepell ent surface treatnent has been

gincenle sunfacevsidet obthis moziket pliate 36i dé\ drop shape of the ink and

a flying property is stabilized to obtain high quality images by providing

" a.water-repellent film, e.g., PTEE-Ni eutectoid plating, electrodeposition

painting of fluorine resin, vapor deposition coating of evaporable‘ fluorine
restn (e.g., pitch fluoride), and printing after applying the solvent of
silicone resin and fluorine resin, selected depending on the physical
property of the ink. Among them, for example, various materials as the
fluorine resins are knowtl, and the good water repellent finish can be‘
obtained by vapor-depositing modified perfluoropolyoxetane (brand
name: Optool, supplied from Daikin Industries, Ltd.)

The frame 10 on which the ink supply opening and the common
liquid room 1b are engraved is produced by resin molding.

In the inkjet head constituted in this way, a displacement in a
laminated direction is caused at the driving part 5f by applying a driving

wave shape (pulse voltage of 10 V to 50 V) to the driving part 5f
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(nozzle -surface side) of this nozzle plate 30. A drop
shape of the ink and a flying property is stabilized

wotooahbvsasn hi gh qual ity i nmages by providi ng aPCT/JP2006/321929
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water-repellent film e.g., PTEE-N eutectoid plating,

el ectrodepasition pai.nting of fluorine resin, .vapqr :
R REn OBoc | TsDRINEy Arghalnl LAY | BB HEEOS HPE. goom is
pitch fluoride), and printing after applying the
sprtegenrized througlotke valstatioplate ()} tmingresse the pressuad, and

. dependi ng on the physical property of the ink. Anmong

t fieninkf @fopedsgetted fromrtheusozaRki 84. al s as the fluorine
resins are known, and the good water repellent finish

can be : . ) O e
perf | uo‘?%tf% ?gﬁ}e?‘%grl%ﬁ?g{na%g%gé%%ﬂégq%t ooi flﬁlgS%BPl gtlje pressure
fr Daikjn Industries, Ltd.)) The_frame ,10 on i ch .
SRR S PTG LRI 00D e TeAHERd D ihT pegative
are engraved is produced by resin nolding. In the

i priejseureheexhrsdmsthia pressurizedtiguidaxoom 20 bylinedae of ink flow
a lamnated direction is caused at the driving part 5f

byn BRIy B digehdirkd pRgeas e dehang puilsd setralstade b idk filling
Vto 50 V) to the driving part 5fdepending on a

et Ngu s kgﬁeg{% "oPho SbLREH il Ut HACTRAR flows in the

essur.i zed e Vi Ion plate 6 O I nCrease

the pressure, and the ink drop is jetted fromthe

R PERIAIE Bty rPAsBE i 1t doemnos ARG IO b to the
ink drop, the pressure of the ink in the pressurized

| flajigh xesistamce isectgon @audadughribieting fleyzni openpng $supnd is fed
occurs in the pressurized liquid room2b by inertia of

| ikt Hel h¥saitFiz6d digluid eosthghar ge process of driving
pul se to transfer to an ink filling process. At that

time, tRe, iefliqSHRRlh S EOTA B haK dANkEdO8E difleddiftion of

residual pressure vibration after the jetting, but becomes resistant to
refill by surface tension. The attenuation of the residual pressure and
the refilling time can be balanced by optionally selectirllg the fluud
resistance section, and the time (driving cycle) until transferring to a
subsequent jetting behavi;)r of the ink drop can be shortened.

In the inkjet recording apparatus used in the inkjet recording
method of the present invention, a media polishing apparatus may be
provided separately, but it is preferable to incorporate it in the media
polishing apparatus.

In the inkjet recording apparatus shown in FIG. 8, by providing a
polishing brush 302 and polishing the recording media on the way of

feeding the recording media beneath the recording head 134, it is
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common liquid roomlb, passes fromthe common liquid
roomlb to the fluid resistance section 2a through the

WO 2047/640804- i N opening 6¢, and is fed in the precawre@ed21929
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liquid room2b. The fluid resistance section 2a has

the effect on attenpuatio r.esi sure

\RAsSERlE dR o g@h@lq BOP Plaat Sg‘éﬁjf)ﬁg§%€e%q°§¥%lﬁg pgdia of
refill by surface tension. The attenuation of the

rthei gredenpr essutenanChd eonetitutiompthenethaan this point is the

. bal anced by optionally selecting the fluid resistance

s@hé Oy iANHIGhe t SinigVtRig e)Gke)reddtdihg apparatus, it is
transferrl ng to a subsequent jetting behaV| or of the

i nk can n n.t ' .
BsiUg i 1BalE, FRRRME et " 2ord ] th HRE Gk pecording
present invention .a media polishing apparatus may be
pm@thqﬂe@tf@e@wa@etylveamoqt is preferable to

incorporate it in the nedia polishing apparatus. In

t4lmk rdcpeded padteli>ng appar atus shown in FIG 8, by

provi ding a polishing brush 302 and polishing the

recor di g iARGleBortit d! BRIV rbrd &P ﬂgrtﬂhet i 61 8QoeRE method
medi a beneath the recording head 134, it |sposs|ble to

e ange th u rin h e

R fHE BPRLURE Srdlie .Eor%%ﬁ%gi BT REEE s e grosent
than this p0|nt is the sane as i 4, By using
tinventiaRj etThe dokdraeprdsparmatier ithe plmage) TF@d on the
make various sheets correspond to the i nkj et recording
necootngfmeédia qfrthe qresémyviervention wdink the abosiednkat t er >

An ink recorded matter recorded by the inkjet

recor difige REQAEd matter has high image quality, no bleeding, is

-~

* excellent in stability with time, and can be suitably used for various

intended uses as documents on which various printings or images have
been recorded.

Examples of the present invention will be describeld below, but
the present invention 1s not limited to these Examples.
<Production Example 1>
-Preparation of copper phthalocyanine pigment-containing fine particle
dispersion-

The air inside a 1 L flask equipped with a mechanical stirrer, a
thermometer, a nitrogen gas inlet tube, a reflux tube and a dropping
funnel was thoroughly substituted with nitrogen gas. Thereafter 11.2 g
of styrene, 2.8 g of acrylic acid, 12.0 g of lauryl methacrylate, 4.0 g of

polyethylene glycol methacrylate, 4.0 g of styrene macromer (brand
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of the present invention is an ink recorded matter
used in the present invention. The ink recorded nmatter

wohaer/t4bsei nage formed on the recordi ng nedi a @CTWR2006/321929
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present invention using the above i nk. The recorded
matter hlgh ge ual i na b eed| .
SHRE| oA SRRY %m opEfRel o e é‘HFit a%rly g of

used for various |ntended uses as docunents on whi ch
viaet gueogthianol ngereplacrayen the dldske rand ddedéemperature was
Exanpl es of the present invention will be described

heliel tdWsothe FUREqabntlPY aNniRed isdlutdn lofMOEE ¢ @f styrene,
t hese Exanpl es. <Production Exanple 1> Preparation of

er t C e t- rt e
sge Si gngaly(l’i:lecyga%w 1%'835“3% Rfol%l?g Iﬁga}gép e 1448 %‘?ﬁb g of

mechanl al ircer, a thernoneter, ni.tro gas

iRl mthyiw gi\vqoéfmesb%@tenéo& &r ‘eﬁby%o WoEAEl mgthacrylate,

t horoughly substituted with nitrogen gas. Thereafter

136.0 g obfstptepreemmcr@mdr dbodndigrarhecAScH dsupplied . frouf Toagosei

| auryl nethacrylate, 4.0 g of polyethylene glycol

nes.nagay! ate, g gf Qleﬂ'cé)ﬁto‘étﬂ:iﬁéle Z’@@' @ffﬁﬁolﬂlbﬁﬂa'ﬂﬁﬁﬁﬁﬁleromtmle
AS-6 supplie from Toagosei Co., d.) and 0.4 g of

to
terr%grg (Sffre fa kghﬁg %g&%@gséeéq 5](3%& rgﬁflé:d) ver 2.5
sol ution of 100.8 g of styrene, 25.2 ¢ of acrylic

QWS- 108. 0 g of lauryl nethacrylate, 36.0 g of

pol yet hyl ene gl ycol nethacrylate, 60.0 g of

hydr oxyéeftér | additivacr gl abxed3Gobutgomf obt QBer& ofacazohimmethyl
(brand nane: AS 6 supplied from Toagosei

valeronitrile and 18 g of methyl ethyl ketone was added dropwise to the

- flask over 0.5 hours. After maturing at 65°C for 1 hour, 0.8 g of

azobismethyl valeronitrile was added, and the mixture was matured for
a further 1 hour. After the completion of the reaction, 364'g of methyl
ethyi ketone was added into the flask to yield 800 g of a pol§;mer solution
at a concentration of 50% by mass. An aliquot of the resulting polymer
solution was dried and subjected to gel permeation chromatography‘
(standard: polystyrene, solvent: tetrahydrofuran); the weight average
molecular weight (Mw) was 15,000.

Subsequently, 28 g of the resulting polymer solution, 26 g of the
copper phthalocyanine pigment, 13.6 g of an aqueous solution of 1 ml/L
potassium hydroxide, 20 g of methyl ethyl ketone and 30 g of ion-
exchange water were thoroughly mixed. Then, the mixture was

kneaded 20 times using a three roll mill (brand name: NR-84A supplied
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Co., Ltd.), 3.6 g of nercaptoethanol, 2.4 g of
azobi snet hyl valeronitrile and 18 g of nethyl ethyl

wokwtonesosas added dropwi se to the flask over 2CH/Ireancs21929
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After addition a m xed solution of 0.8 g of

azoblsneth valeronitrile and 18 g of nethyl ethyl
@@nNomg (ﬂ’jbd emeﬁs@d selhe repelting prsis, wasdsledomta 200 g

After maturing at 65C for 1 hour, 0.8 g of '

afdbhssxehhupe wadter,anid aftee sﬁmmx@dﬂmdoughly et hyl Bthyleketone

.was matured for a further 1 hour. After the conpletion

t
g AT S0 Lt 830100 s of o

s RN e

subjected to perneati on chronat ography. (standard:

pol yst yFlenses bmgemlyntee"tﬁmwbﬁlﬂ%wy]fe sHblegkadybq a particle
aver age nol ecul ar wei ght (Mvy) was 15, 000.

Subs dipteibution BEagursmélcapestatis NMipﬂitymEk URA stipplied from
26 g of the copper phthal ocyani ne pignent, 13.6 g of

agilagLseys . )utafle ByvOfagh Isehlticw AR ENIBEY% PR D3 B8

g of nethyl ethyl ketone and 30 g of ionexchange water
e th hl ed. Then, the m xture was kneaded
’iqdr‘llﬁ OBWBE% fee roll mll (brand name: NR-84A

suppl iedfrom Noritake Co., Limted). The resulti nq

pRseparediom afi dimiethy] oumagrisionepigseINaeRIdalngr DOlEmEr fine

after stirring thoroughly, nethyl ethyl ketone and

vireiclowispedsioht | | ed of f using an evaporator to yield
160 g of a blue poI ynmer fine particle dispersion with

a sol i %?ﬁﬁg&ﬁ% rqofﬁ@é)a?ﬁél% dl-EB@rélgﬁLUvﬁé 'f)gepzlired in the

pol ymer ne partlc es were subjected a partic

‘same way as in Production Example 1, except that the copper
phthalocyanine pigment was changed to a pigment, Pigment Redl 122.

The average particle diameter (D50%) of the he resulting polymer
fine .particles measured using a particle size distributi’on analyzer
(Microtrack UPA supplied from Nikkiso Co., Ltd.) was 127 nm.
<Production Example 3>
-Preparation of monoazo yellow pigment-containing polymer fine particle
dispersion-

A yellow polymer fine particle dispersion was prepared in the
same way as in Production Example 1, except that the copper
phthalocyanine pigment was changed to a pigment, Pigment Yellow 74.

The average particle diameter (D50%) of the resulting polymer

fine particles measured using a particle size distribution analyzer
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size distribution nmeasurenent apparatus (M crotrack
UPA supplied from Ni kkiso Co., Ltd.); the average

wopastdsesoe di aneter (D509 was 93 nm <Product iPGm/JP2006/321929
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Exanple 2> Preparation of di net hyl quinacridone
nent - c nin ner, . fine rt| e d| er si.on-
%P’&aﬁg%ﬁé 3}}@8;’% ’Pl%%‘ﬁ‘? p‘?lé‘pared
in the sane way as in Production Exarrpl e 1 except
t iBrodunsicaoBpempletral ocyani ne pi gment was changed to

.a pignment, Pignent Red 122. The average particle

dipephestiéo0 W rkvhn blaek espeasidd sdlatipat yner fine
particles measured using a particle size distribution

12 R GBI e
I
p%r °g| éfa&%%éﬂé’vﬁaﬁ Zq ge @%ﬁﬁ%@%@b cﬁ,e”‘iégh gpplied from

di spersion was prepared in the sane may as in
P€abietc Covpoiatiom)| and wasx tepoughlt mikedcoppen, 450 g of sodium
pht hal ocyani ne pi gnent was changed to a pi gnent,

Ph orifd (Hective cHISria¥&oagenirationt12%)i waetadded dropwise,
( 0% of the resultlng pol ymer fine particles

%%d hﬁ% G oL deatS '1%)% @' (;rl' .U iﬁﬂ 8 hours. To this
kKi'so C%

ana yZer crotrack uppli ed from

was 76 n <Product i 4> -Pre aratlon
tolikieBodofi S&#&Hedeym%i f%ﬁ?ctfrs qhlgpigenfongentration:

was added 300 g of connerC|aIIy avai l abl e acidic
12%) was further added, and dispersed for 3 hours using a transverse

dispersing machine. A resulting slurry was diluted 10 times with water,

- pH was adjusted with lithium hydroxide, and the slurry was salted out

and concentrated up to an electric conductivity of 0.2 mS/cm by
ultrafiltration to yield a carbon black dispersion solution with a pigment
concentration of 15% by mass. Coarse and large particles were removed
by centrifugation and the solution was further filtrated through a nylon
filter of 1 pm to yield a ca;'bon black dispersion solution.

The average particle diameter (D50%) of the resulting polymer
fine particles measured using the particle size distribution analyzer
(Microtrack UPA supplied from Nikkiso Co., Ltd.) was 95 nm.
<Production Example 5>
-Preparation of carbon black polymer fine particle dispersion-

A black polymer fine particle dispersion was prepared in the

same way as in Production Example 1, except that the copper
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carbon black with pH 2.5 (brand nane: Monarch 1300
supplied from Cabot Corporation) and was thoroughly

wormxadosodhen, 450 g of sodi um hypochlorite (ePCeoP2we321929
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chl ori me concentration: 129% was added dropw se, and

the mxture was, stirred at, 100 C to 105C for S. .
TBhthalecwpmne; Bigmeowgsothanggd e ﬁ?]&a@hﬁ&ﬁ?k JFWHE Supplied
(effective chlorine concentration ' 12% was further

afided Degudsali spersed for 3 hours using a transverse

-di spersing machine. Aresulting slurry was diluted 10

times WrhB svalrGge pRITtRS dasnbsdre(B0%) dfi thdi #eBulting polymer
hydr oxi de, and the slurry was salted out and

CBIEPAEALSY ARab rll SR it RO, Waich analyver
19955 Crag I Bissapbed eoma Julpa o o) Wer d OtaB e
by centrifugation and the solution was further

f *Prodatattbrt Bxaugtle &>nyl on filter of 1 nmmto yield a
carbon bl ack di spersion solution. The average particle

direpheati6f W riin blagk r&%&iﬁﬂt@ﬁtéﬂfﬁﬁtﬁ df*&0 compound-
particles neasured using the particle size

N ikt soChh BRghN o, Cus g Acind e MARMS 080 200 more

- Preparation aof carbon bl ac olymer fine particle )
a6 Do shsogpkop Gt Acmiy A0 Erand 134 € ol fspmiap i benzoic
was prepared in the sane way as in Production Exanple
lacidxweret ntiked amidedispppsedpin R50 eryfbwianer, pinghkéitg ofipitric acid
changed to carbon black (FWO supplied from Degussa).

Thas YEIADLhBAIth] Fblfowbd B3 8Eirfi20% 1ed. heafes W thifiites, a

pol ymer
' solution in which 11 g of sodium nitrite had been dissolved in 50 g of
water was added thereto and was stirred for a further 1 hour. The
res;llting slurry was diluted 10 times, course and large particles were
removed by centrifugation, and the pH was adj‘usted with
diethanolamine to 8 to 9. The solution was salted out and concentrated
by ultrafiltration to yield the carbon black dispersion with a pigmentx
concentration of 15% by mass, which was then filtrated through a
polypropylene of 0.5 um to yield a carbon black dispersion.

The average particle diameter (D50%) of the resulting carbon
black dispersion measured using the particle size distribution analyzer
(Microtrack UPA supplied from Nikkiso Co., Ltd.) was 99 nm.

<Production Example 7>

-Preparation of carbon black dispersion treated with sulfonating agent

91



fine particles neasured using the particle size
di stribution analyzer (Mcrotrack UPAsupplied from

woNiobki49896Co. , Ltd.) was 104 nm <Producti on BErarpiPe006/321929
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Preparati on of carbon bl ack dispersion treated with

di azo co oun Car bon ack avi a s cific

surfacd f Cg%nﬁwgil%na" SPF %n&aﬁkl rigtex #85

70 nL/ 100 g and 34 g of p-am no N-benzoic acid were
rduppdiednfrodi rgused) W\f&ﬂﬂ@blgughlmgsd iand40@an§, of sulfolane,

nitric acid was added thereto, followed by stirring at

EhCaftbf tiiely didpHited us Cf?ﬁ' BHaldemill, Y& igadf dbide Shilfuric acid
sodiumnitrite had been ssolved in 50 g of water was

%ﬁg& gidhg rt%%?et%”?ol%e& Sf dgtﬁxqtlf;% Iglé{ddbt Be 580 @%f 10 dhours.

e resu tlng sturry course an

rge particles vvere re ved by _centrifu a_tlon and

BES ke 8lury cwagy 3ddeg é@ti?aﬁ&(ﬁ%ﬂfe G og-gishgnee,water,
solution was sal ted out and concentrated by
uihichf wasr thérorentrifugedd at 2,060 bgrm btcaykeldi 8 peurdaentreated
Wi th a pignment concentration of 15% by nmass, which was

tcﬁ@‘ﬂoﬁ iblaclatrd dakeOUdthia cRhHP bR Qe cakeOwhs Fetlispersed in
yield a carbon bl ack dispersion. The average particle

?668 LG, ()PS gg{aex%ila}lgg ‘glgl?li'l térﬂp ‘PQQ z?(igﬁgked with lithium
’spersion neasure P ¢
di strlbutlon anal yzer (M crotra PAsuppl i.ied from
ydepgylecy. The qdispgagiong Wasd &qﬁF uewt ogn%xgﬂﬁwélt?ated by
Preparati on of carbon black dispersion treated with
sultfadiittation agentidl0 ay cfrboonmdadi adispersion | abtle a pigment
carbon bl ack (Printex #85 supplied from Degussa) was
tRAEOMIAL A ES, By ARMAsTL TOhs sl tHedNBltrated through a nylon

» filter of 1 'pm to yield a carbon black body. The average particle

diameter (D50%) of the resulting carbon black body measured using the
particle size distribution analyzer (Microtrack UPA supplied from
Nikk‘iso Co., Ltd.) was 80 nm.

Subsequently, ink compositions were produced using the polymer
fine particle dispersions and the carbon black dispersions obtained in the
above Production Examples.
<Production Example 8>
-Preparation of cyan ink composition 1-

20% by mass of the copper phthalocyanine pigment-containing
polymer fine particle dispersion in Production Example 1, 23.0% by mass
of 3-methyl-1,3-butanediol, 8.0% by mass of glycerine, 2.0% by mass of 2-

ethyl-1,3-hexanediol, 2.5% by mass of FS-300 (supplied from DuPont),

92



and after finely dispersed using a beads mll, 15 g of
am de sul furic acid was added thereto, followed by

wOo00rapseg at 140 C to 150C for 10 hours. The PeIUIPLI0KI21929
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slurry was added into 1,000 nL of ion-exchange water,

which was then_ cent | ed . a 2,000 rpmt Leld a
sU2PabE m%&%%&@%iﬁé%ﬁ%spé}eﬁ fvl%tfl Vaeid), RRA 8% byp pass of 2
bl ack wet cake was redispersed in 2,000 nL of"

| i Chethyt 1ydipeopanatdolpve ramized, L d dnwippropiiabé amount of

. hydr oxi de. The di spersion was salted out and

CRRRcSHhaalBd witel! Wal idddedt iton rhoky i Chél eotaRr BRdunt 100%.
bl ack di spersion with a pignent concentration of 10%

SS. ' . i) .
iRt TSR RET oo ALRER GBI Budbbphe fiter with
average particle dianmeter (D50%_of the resulting . .

2 @aﬁrwea@rer%éa@mﬁéegs&f 8P ug-ngBy weep%jquec [AeCQipp@sition was
di stribution analyzer (Mcrotrack UPA supplied from
Notelpiased.Coln thed résultisigs GomposiSioms adqu2dit(l,ythed miscosity was 9
conposi tions were produced using the polyner fine

PAPE.€ | £hdli GREEreRe agskibhewsdr 2N fiNABK JTEPEtEcesisy was
obtained in the above Production Exanples. <Production

I by o . L o0
SHRRLEER: JRCEORERL 2P CRBOO ol o vderer
pi gne g poléner fiine particle dispersion in

nt -fgont ai ni
FruRpliad Banekelkippanayo 68, dd46ldy nmss of
3-nmet hyl -1, 3-butanedi ol , 8.0% by mass of gl yceri ne,

%PeoductiwnsExample 92t hyl - | , 3- hexanedi ol , 2. 5% by mass
of FS-300 (supplied from DuPont), 0.2% by mass of
;’{P&éﬁhrd{%x{ SERRIgeada ifRBAYBSItAn 1and 0. 5% by mass of

20‘%;\ by mass of the dimethyl quinacridone pigment-containing
polymer fine particle dispersion in Production Example 2, 22.5% by mass
of 3-methyl-1,3-butanediol, 9.0% by mass of glycerine, 2.0% by mass of 2-
ethy,l-1,3-hexanediol, 2.5% by mass of FS-300 (supplied from DuPont),
0.2% by mass of Proxel LV (supplied from Avecia), and 0.5% by mass of 2-
amino-2-ethyl-1,3-propanediol were mixed, and an appropriate amount of
ion-exchange water was added to make. the total amount 100%.
Subsequently, the mixture was filtrated through a membrane filter with
an average pore diameter of 0.8 um. By the above, a composition was
prepared. In the resulting composition at 25°C, the viscosity was 9
mPa-s and the surface tension was 25 mN/m.

<Production Example 10>

-Preparation of yellow ink composition 1-
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am no- 2-et hyl -1, 3- propanedi ol were m xed, and an
appropri ate anount of ion-exchange water was added to

wormakz04%08 t ot al anmount 100% Subsequently, theOomipLasss21929
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was filtrated through a nenbrane filter with an

average pore diameter aof 0.8 nm By the above, a._ - ..
corrposith[-) % ¥ B‘raéﬁarogd.thef nmtor?é)aFésé’FﬁPWg RIgHsEdicopgmng
at 250C, the viscosity was 9 nPa-s and the surface

tredpinen fimesp 28 ictpudispersionyin Poeducfiona Expmmde Be #44% Pygnass

.using a viscosity analyzer (R500 rotation visconeter

fPhietHy -1 Bbdeiie dBsl) 8Y0% GF. makt df plycebined 200% &y mass of 2-
Exanpl e 9> -Preparati on of magenta ink conposition 1-

: ' : h . : _
selc%{&gx tﬂé}%&idﬁ)ﬁ SZ%%#E%H%SQ U RELAHP :@gupoqhed from DuPont),

nt-containrn I ne partic spersion In

Producti on |l e 2. 5% mass of

LR maasgoﬁagﬁéﬁkﬁ}’ }IP@%&/?W fiyeSiads apgl O3 hyemass of 2-
2.0% by mass of r ethyl- 1,3-hexanediol, 2.5% by mass
cfmiE®- 23@0hyk LySpb rapd.nfedioh wereomiyed, Gebamppprepriate amount of
Proxel LV (supplied from Avecia), and 0.5% by mass of

Jon@%changde etwhitbr | wasPraddadedb Olmatey eths x@dal andoant 100%.
appropriate anmount of ion-exchange water was added to

tal 9 , 1 xt :
D ehEpbP e ATRHEYe 398 M TRAFRE ¥, el i with
aver age pore dianeter (g{j %.8 nm_ By. t he above, a ..
cHhpBerageoRotga d1IPetes g0 -8 kit hBY é%lat ON§: BotHFBReSfI8R Was
at 25C, the viscosity was 9 nPa-s and the surface '
tpepaced.wabn 2hentésultingr canpositionEab g€, 1idre viscosity was 9

mPa-s and the surface tension was 25 mN/m.

+ <Production Example 11>

-Preparation of black ink composition-

20.0% by mass of the carbon black dispersion in Production
ExaI'ane 7, 22.5% by mass of 3-methyl-1,3-butanediol, 7.5% by mass of
glycerine, 2.0% by mass of 2'pyrrolid0ne,‘ 2.0% by mass of 2-ethyl-1,3-
hexanediol, 2.0% by mass of R-(OCH>CH2),0H (wherein, R is an alkyl
group having 12 carbon atoms and n=9), 0.2% by mass of Proxel LV
(supplied from Avecia), and 0.5% by mass of 2-amino-2-ethyl-1,3-
propanediol were mixed, and an appropriate amount of ion-exchange
water was added to make the total amount 100%. Subsequently, the
mixture was filtrated through a membrane filter with an average pore
diameter of 0.8 um. By the above, a composition was prepared. In the

resulting composition at 25°C, the viscosity was 9 mPa-s and the surface
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-Preparation of yellow ink conposition 1-20.0% by nass
of the nobnoazo yel |l ow pi gnent-containi ng polynmer fine

wopaoti4e306 di spersion in Production Exanpl e 3, p24/B%0b321929

mass of 3- mat‘hyM 3- but anedi ol , 8.0% by mass of .

gI ycerine, 2, 00{%&% mass of 2- ethyl -1, 3-hexanedi ol ,

2t %%‘H}/Wr?& -300 (supplied fromDuPont), 0.2% by
mass of Proxel LV (supplied from Avecia), and 0.5% by
nmeBsodiictipn Brample-1&phyl - |, 3- pr opanedi ol were ni xed,
.and an appropriate anmount of ion-exchange water was

aduiedatiomioe dyBenkot al anount 100% Subsequently, the
m xture was filtrated through a menbrane filter with

an ave_r?ﬁg 18%%1%%"&0% Bk QY S mB edt o%%lggis?ilrg%d and

conposi tron was prepare he resulting co

at. 25C, the viscosity s 9 nPa-s and surface,.
5t disselyad mgdzbeﬁ@mate%dnweﬁe Bz %eﬁ lorgpore Filter of 0.45
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Preparation of black ink conposition- 20 0% by mass of

t hm ciar bporeblsizk Girapdr snaanel reuRipdihdc tfrom ESemptomnd, Electric
22.5% by mass of 3-nethyl |, 3-butanediol, 7.5% by mass
otn(ﬁisxﬁ%glned)Eo??/éimerﬂaaesmqkfse%spyrrol i done, 2. 0% by

mass of et hexanedi ol , 2.0% by nass of
erein, Ris an alkyl group having 12
%%gﬁlel}tgﬁgggﬁémg =9), O 2% by mass of Proxel LV
(supplied from Avecia), and 0.5% by mass of
2Dxgithpe 2- et hyl |, 3- propanedi ol were m xed, and an
appropri ate armunt of ion-exchange water was added to
make th¥ellawal anoudd. Dt Yellowetflient |y, the ni xture
was filtrated through a nenbrane filter with an

averagecpghe C.I. Direct Blue 199
Maéentai C.1. Acid Red 285
Black: C.L. Direct Black 154

Formulation

Dye 4 parts by mass
Glycerine 7 parts by mass
Thioglycol | 7 parts by mass
Urea 7 parts by mass
Acetylene glycol 1.5 parts by mass
Water 73.5 parts by mass

In the resulting ink composition at 25°C, the viscosity was 4
mPa-s and the surface tension was 25 dyne/cm.
<Production Example 13>

-Production of substrate 1-
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di aneter of 0.8 nm By the above, a conposition was
prepared. In the resulting conposition at 25C, the

wovostelstey was 9 nPa-s and the surfacet ensi on PEISIP2&6/321929
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mV m <Production Exanple 12> Preparation of dye ink-
The in ents shown bel ow were m xgd, thotoughl
st i rregﬂgﬁg’ di ssol ved, and then fil tSﬁtP@dt% yﬁ’? ure
t hrough Fl oropore Filter of 0.45 nmmin pore size

(brand NBKP supplied from Sum tono BDa@rts by mass
.I'ndustries, Ltd.) t o prepare dye ink sets.

I ngredifgighs @flchit® édvboldee t(hpgndehho: TPI121Disupplied from
Yell ow 86 Cyan: C. 1. Direct Blue 199 Magenta: C. 1.

' ck.4§. 1. Direct Black 154 [
%%ﬁ)@%g Iiéggé’r (2 E‘;?dér:ass G ycerine 7 partsfg?%rrt\ﬁ&%ss
Thi ogl ycol 7 .part

Acet yl ABTHER Saliafbparts by macs WMLPRHEHD Bess
parts by mass In the resulting ink conposition at
25C, t Hemphetarsé starehs 4 (brand name: Cato 3210 supplied from
Nippon NSC Ltd.) 1.0 parts by mass
Neut‘ral rosin sizing agent (brand name: NeuSize M-10 supplied
froﬁ Harima Chemicals Inc.) 0.3 parts by mass
Process yield improver (brand name: NR-11LS supplied from
Hymo Co., Ltd.) 0.02
- parts by md\ss
A substrate 1 weighed 79 g/m2 was made by papermaking the
slurry of 0.3% by mass of the above combination using a fourdrinier
papermaking machine and finishing with machine calendar. In a size
press step of the papermaking process, an aqueous solution of oxidized
starch was applied so thét an deposited amount of the solid content was
1.0 g/m2 per one side.
<Example 1>
As a pigment 70 parts by mass of kaolin (refraction index: 1.6,
Ultrawhite 90 supplied from Engelhard) in which the proportion of
particles with a particle diameter of 2 pm or less was 97% by mass and

30 parts by mass of heavy calcium carbonate (refraction index: 1.6,

CALSHITEC Brilliant supplied from Shiroishi Kougyou Co., Ltd.) having
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nPa-s and the surface tension was 25 dyne/cm
<Production Exanple 13> -Production of substrate

woobBKBs®B0 parts by mass NBKP 20 parts by mas®diiipkdaos/321929
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cal ci um carbonate (brand nane TP- 121 supplied from

Okut ama. Kogyo Cf Ltd.) arts by mass Al uni ni um
derayerage pagticles am%t&§§ hReRs anidhesve gr%ﬁr&s by mass
nane: Cato 3210 supplied from N ppon NSC Ltd.) 1.0

pefr styrdenertagadiane reapolyosen annisign abewing r agldssatmansition

‘NeuS| ze M 10 supplied fromHarima Chemcals Inc.) 0.3

b erBYurB §PgPopCcese yhé!l goarfPrWQﬁaééobﬂ O3pREte esterified
NR-IILS supplled from Hy Ltd 0 parts by

A su t e S b
gg%gcrhma S gﬁ ﬁ &5 Ipljl\rQ?éy %gfﬂazg&gggﬁ&%s tg?gz?th ; %nt()i water were
conblnatlon usi ng a.fourdrinier pape i ng nachlne

JRired; o READAge i conting soldiamwithy arsoﬁlﬁﬁmawgp% gongentzation of
step of the papermaki ng process, an aqueous sol ution
dd0%bydnassl starch was applied so that an deposited

anount of the solid content was 1.0 g/ n2 per one side.

<ExanplEhid 2oAbing %lﬁﬂﬁfitw:@ applibd dbodssidef ofkdR! ubstrate 1
(refraction |ndex .

using a blade coater so that the thickness of a coating layer was 1 pm per
one side, dried with hot wind, and a super calendar treatment was given

thereto to form a "recording sheet 1" of the present invention.

The pore size and the proportion of pores at a surface of barrier

- layer in these recording sheets were measured using an electron

microscope. Barrier layers satisfying the condition that the pore size is
1 pm or less in diameter and the proportion of pores at its surface is 40%
or less is considered A, and those not satisfying this condition is
considered B. The obtained results are shown in Table 1.

Subsequently, an ink set 1 with black, yellow, magenta and cyan
colors composed of the compositions produced in Production Examples 1
to 11 was prepared, and the printing with an image resolution of 600 dpi
was performed using the obtained ink set 1 and the recording sheet 1 as
the recording media and using a drop on demand printer test model
having 300 dpi and a nozzle resolution of 384 nozzles. The maximum
drop size was 18 pl, and adhesion amount regulation was performed by

making total amount regulation 140%. The solid image and letters were
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U trawhite 90 supplied from Engel hard) in which the
proportion of particles with a particle dianeter of 2

wormo9goess was 97% by mass and 30 parts by nee3/J8£006/321929

10

15

20

heavy cal ci um carbonate (refraction index: 1.6,
CALSHI TEC Bri |l l.i ant supplied f.rom Shiroishi ,Kougyou ..
Gerinted §9) thtyihiey tofa) AFeeREe Ogéﬁﬁlakeuaiﬁilﬁ’eflg# sgfaze flid not
mm as an adhesive 8 parts by mass of styrene _
bercaeil difegiobubgmeplidmristiog. h&er the abjhmed images, theamage

. tenperature (Tg) of -5C and 1 part by mass of

phesRiatievelstaid fihed ifdapecteliabiltyy dWdteOebahaittd BY follows.
mass of cal cium stearateJ and water were nixed to

n { hon i eptent .
CRERDLE e RERNT R BB 100 O TR AE DL the evatuation
was appli.ed .on both side of the substrate 1 using-a
pheggeotcytitahleas thegnkjetdmagekness of a coating I ayer
was 1 nm per one side, dried with hot wind, and a
stPealuadicendemst arghe valmativasmgtha@ts>t hereto to form a
"recordi ng sheet 1" of the present invention. The pore

s(12¢napd diditgrleper tion of pores at a surface of
barrier layer in these recordi ng sheets were neasured

us¢ I ron m croscope. Barrier |ayers

sg ﬂ‘g‘?’ﬁﬁ‘g‘lﬁ% condition that the pore size is 1 nmor

| ess in dianeter_and the proportion of pores at.its )
sur f aceThe IWREPHACTRIE OPsa BaRERIdEr elia £1o8n Golitoghageportion
satisfying this condition is considered B. The

ofromi Bzdmpdesihnd Gorepatative ExaTizlee was Bebserpdand/the show
an ink set 1 with black, yellow, mnagenta and cyan

C{HrBh8h CRIHRASH a8 fobt A edOP Qabiraetitigd BAURSEbUNH density from
Producti on Exanples 1 to 11 was prepared, and the '

1

-ptrﬂi&r‘,].t i 'fﬁe\@‘}arl]ugﬂoh "Ras ﬂe?‘foan%(i %119& tgg)so dgﬂgity in addition to

visual inspection based on the following criteria.
(Evaluation criteria)
A): The show through density of 0.1 or less and uniform priﬁting with no
fine show through;
(B): the show through density of 0.15 or less and uniform printing with
no fine show through;
(C): the show through density is 0.15 or less but little show through is
observed; and
(D): remarkable show through occurs.
<Beading>
An extent of the beading on the green solid image portion from

Examples and Comparative Examples was visually observed, and

98



was performed using the obtained ink set 1 and the
recordi ng sheet 1 as the recording nedia and using a

WO decap4asae demand printer test nodel havi ng 300rPdpiiPzane32a929
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nozzl e resolution of 384 nozzles. The maxi num drop
si ze s 18 pi,,and, adhesi amount. regul ati on was
pé??%‘%ﬂ@éﬁﬁj‘]weﬁ‘ékﬁﬁﬁd oBthe tallowine F"éb‘?fﬁ‘gt i on 140% The
solid inmage and |letters wereprinted so that the tota
aflBvaluasiondréterigd i n 300 dot square did not exceed 15

g/ n2 upon solid printing. For the obtained inages, the

| pagaifaual pridtingweithafdbéddingmage reliability were
eval uated as follows. Results are shown in Table 1.

es; . D T AN-are not
géi' %@tgﬁ%?ltﬁ gé)%?%ﬂjggtu b‘ﬁ%%?&ﬁ%%ﬂ%ﬂéén itens and
eyal uat.ion net hods> (]) e quality level <Show. )
N beiioE sEarmag irolovel Jodhndt Bl e trace Gralisy level
solid image portion from Exanpl es and Conparative

Elabgadingwexsdentdy ocewrs: and t he show t hrough density
was obt ai ned by subtracting a background density from

t bt Beading reydd ikablypocias. performed using this density
in addition to visual inspection based on the

;%%vﬁyﬁﬁgnq#&gg{sh% (Evaluation criteria) (A): The

ow throug nsrty of 0.1 or less and uniform
P B S50, RS 0 S d Bt o
with no fine show through;
Examples and Comparative Examples was measured using X-Rite 932,
and evaluated based on the following criteria.
. (Evaluation criteria)
(A): The magenta image density is 1.6 or more;
(B): the magenta image density is 1.3 or more;
(C): the magenta image density is 1.0 or more; and |
(D): the magenta image density is less than 1.0.
<Evaluation of glossiness>
The glossiness of the image portion from Examples and
Comparative Examples was visually observed, and evaluated based on
the following criteria.
<Evaluation criteria>
(A): high glossiness;
(B): moderate glossiness; and

(C): no glossiness.
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(©: the show through density is 0.15 or |ess but
little show through is observed; and (D): remarkable

woshoupasieough occurs. <Beadi ng> An extent of tP@a/JP2006/321929
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beadi ng on the green solid image portion from Exanpl es
a Conpar at ve Exanpl es was visually observed,
@&IH’@% Ué(ted based on the following criteria.
(Eval uati on crlterl a) S uniformprinting with no
beBualgtiontof imagghrellsdaldty®y occurs, but its level is
negligible; 3 beading occurs, but its |evel does not

i mpai r A§ghé mgegmalbete/vallﬁwd blaclyesan) &g NyéNow, red,
occurs and 1 beading remarkably occurs. (Evaluation of

d t h [ [ ta
. %ﬁ&el %%(;;[1' g% ha‘l“@éExg %Q[;f“ g ﬁaé}g) égb%eg@gtagve@h ng four hours
v% asur ed. usi ng X—th eval ugt ed pase
en Hhe BRIPE rqules.aacloeb;aﬂ% Raok! r?‘a‘)’E{tﬁ\)COtﬁeﬁ’ed‘)th
magenta image density is 1.6 or nore,” (B): the
r@@SnL&Sﬁ)&e@@tmerﬂgoﬁg was lattachedromea frgytion trhatter using an
magenta image density is 1.0 or nore, and (D): the
npReRive Hoaksle crBed tipé #ACES ttN8nsubpliedval BRI)| ¥itlowhich

gl ossi ness>
the image was rubbed by going and returning 5 times, and then the
density of the color material attached to the cotton cloth was measured

using a spectro-colorimetry densitometer (Model-938 supplied from X-

Rite).

. <Example 2>

The inkjet recording was performed in the same way as in
Exémple 1, except that the "recording sheet 2" was obtained by making
the ”ghickness of the coating layer 10 pm per one side, and likewise
evaluated. The results are shoﬁn in Table 1.
<Example 3>

The inkjet recording was performed in the same way as in
Example 2, except that the "recording sheet 3" was obtained by changing
the inorganic pigment in the coating solution in Example 1 to 100 parts
by mass (solid content) of TA-100 (anatase type titanium oxide, refraction
index: 2.5 supplied from Fuji Titanium Industry Co., Ltd.), and likewise
evaluated. The results are shown in Table 1.

<Example 4>
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The gl ossi ness of the inage portion from Exanpl es and
Conpar ati ve Exanples was visually observed, and

woevad/magwed based on the following criteria. <BalJradoeonn929
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criteria> (A): high glossiness; (B): noderate

gl ossingss;. and (C): ,no gl ossi ness. .| e : .
relj abinf]i“iy1 a&ﬁ‘%’ﬁ‘flb‘?'go ap i O’F%fg%?a‘d’r Eﬁ?ygﬁ‘% iy as
i mges to be eval uated, black, cyan, nagenta, yellow,
rBxamglednexceptishat theliracordin® shaet 4 waj obkaiseddyechanging
Twenty four hours after the printing, using a clock

nieCinotrfihic pigRfnt id tHY Eatewd telutidmin BxanfpleOBOS 100 parts
Cotton .3) was attached on a friction matter using

oo B o0 TP R LR FRE R 0B (RAR ey iR B0 4199
AL o QEREAIARYR LB 1] PTG {DAShIGRpess of the

using a spectro-colorinmetry densitoneter (Mdel-938
suppingethyer ompxRi ard likaxisapivalaatethe Thek resultsese d¢hogn in
was performed in the sane way as in Exanple 1, except
thaletihe "recordi ng sheet 2" was obtai ned by making

the thickness of the coating |layer 10 nmm per one side,

ap@ ' '§e eval uated. The results are shown in Table
1. <J’é>&<1§§%m$e 3>

The inkjet recording was performed in the same way as in
Example 1, except that Space DX (containing kaolin, refraction index:

1.6/calcium carbonate, refraction index: 1.6, supplied from Nippon Paper

Industries Co., Ltd.) ("recording sheet 5" ) which was the coated paper for

the gravure printing was used for the recording media in Example 1, and
likewise evaluated. The results are shown in Table 1.
<Exe;mple 6>

The inkjet recording was performed in the same way as in
Example 1, except that PbD Gloss (containing kaolin, refraction index:
1.6/calcium carbonate, refraction index: 1.6, supplied from Oj1 Paper Co.,
Ltd.) ("recording sheet 6" ) which was the coated paper for the
electrograph was used for the recording media in Example 5, and
likewise evaluated. The results are shown in Table 1.
<Example 7>

The inkjet recording was performed in the same way as in

Example 5, except that one ("recording sheet 7") obtained by polishing
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The inkjet recording was perforned in the same way as
in Exanple 2, except that the "recordi ng sheet 3" was

woahi7auysed by changi ng the inorganic pignment i RCTAR2006/321929
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coating solution in Exanple 1 to 100 parts by nmss

(solid cont TA; 100 .(anat ase t titani um, .
oieseirthes pEEDI Rlpsiepntandne kapfincilFpcniitp ox: 1 6/calcium
Titanium Industry Co., Ltd.), and |ikew se eval uated _
Terrbosati, e fracsionhiodexi h.6Tabpplied fremadji| RapexT@e., Ltd.) which

.inkjet recording was perfornmed in the same way as in

ExasRhe cbaték Eﬁﬁélf fdiethd Slectrogeay bl iwigh Siegipidg paer 20 times
obt ai ned by changing the inorganic pignent in the

cpat j | Ut4-09. ] I : t f

T8 bt [t PhBRpLLL BFOIR, Soduihe HYPr BN, QP RrdE e g0 the
(1.59). suppl j.ed from Okutama Ko Co Ltd.), and .
TECPRGmen Bhadinc ks ISR VAR ey |£§}%rre§u#ﬁ agg, ghown in
i kew se evaluated. The results are shown in Table 1.
<Esblepl.e 5> The inkjet recording was performed in the
sane way as in Exanple 1, except that Space DX
(eBRhaiple 8y kaolin, refraction index: 1.6/calcium
carbonate, refraction index: 1.6, supplied from N ppon

per Ifﬂgsﬁfeﬂjgts r@g%rdih%dw Fg?é:ﬁ&%@hn%sﬁﬁe%age )way as in

Pa
whi ch was ™t coat'ed paper e gravure printing

s' used for the recording nedia in Exgnple 1, and .. ..
| FRaminle \encant shat pRe ( ERarding, pheekBunohtatiediby Rolishing
<Exanpl e 6> The inkjet recording was perforned in the
stimeswwfgcasf OK Trinity (containing kaolin, refraction index: 1.6/calcium

carbonate, refraction index: 1.6, supplied from Oji Paper Co., Ltd.) which

. was the coated paper for the offset printing with the wrapping paper 10

times to make the thickness of the coating layer 6.2 pym was used as the
recording media, and likewise evaluated. The results are shown in
Tablle 1.
<Example 9>

The inkjet recording was performed in the same way as in
Example 5, except that one ("recording sheet 9") obtained by polishing
the surface of OK Trinity (containing kaolin, refraction in‘dexi 1.6/calcium
carbonate, refraction index: 1.6, supplied from Oji Paper Co., Ltd.) which
was the coated paper for the offset printing with the wrapping paper 20
times to make the thickness of the coating layer 2.1 pm was used as the
recording media, and likewise evaluated. The results are shown in

Table 1.

102



Exanpl e 1, except that POD d oss (containing kaolin
refraction index : 1.6/calciumcarbonate, refraction
woinaamesos. 6, supplied fromgi Paper Co., LtdPLT/JP2006/321929
("recording sheet 6" ) which was the coated paper for
t he el ectrograph was used for the recording nedia in
E%EPFBFEPIS,mgnd | i kewi se eval uated. .The results are
shown in Table 1. <Exanrle 7> The inkjet recordi ng was
per f or nfHei inkjbe reaomlingywas perfexmed! & Stheexsespt wipatas in
one ("recording sheet 7") obtained by polishingthe
sEkhafifle Ofs, PERdFtOSthat C @K AN rididlel MDLI ﬁ(f:éx?t%‘ihﬂig kaolin,
i ndex: 1.6/calciumcarbonate, refraction index: 1.6,

suppl i,ed f.rom.Gii.,Paper Co. . Lid. ) i t.he .
BaPad, R o1 /PR At el NG 1 gy apoptied
20 tines _to nake the t "i ckness of the [ atjng | ayer

5 strommQindianescdo.ad tdnel" recosding ghaety g’ a‘ﬁhlq%i W& the coated
eval uated. The results are shown in Table 1. <Exanple
Spafdrefar thi etffsee poimtimg wassusedr 4 0the tedond ingemedie imdixample
as in Exanple 5, except that one ("recording sheet 8")
obt 2 A ElteRisPOVAINBEW tTBe $e {186 8rOEh&¥n ThiTHLIY 1.
(contai ning kaolin, refraction index: 1.6/calcium
carbonate,  refraction index: 1.6, supplied fromQi
ngg?m@&?,u%td.') whi ch was the coated paper for the
of f set 'Erin_ting with the wapping paper 10 times to )
make t hEhe hindigle Jecdingewasapergrmgden dhe gamgavay as in
used as the recording nedia, and |Iikew se eval uat ed.

10 TReamgdeld exaept shatwoné "réaitding . sheet 11") obtained by polishing

the surface of OK Non-wrinkle DL (containing kaolin, refracti.on index:

\ 1.6/calcium’\carbonate, refraction index: 1.6, supplied from Oji Paper Co.,

Ltd.) which was the coated paper for the offset printing with the

wrapping paper 5 times to make the thickness of the coating layer 2.9 pym

15 was ’,used as the recording media, and likewise evaluated. | The results
are shown in Table 1.

<Example 12>

The inkjet recording was performed in the same way as in

Example 5, except that one ("recording sheet 12") obtained by polishing

20  the surface of OK Non-wrinkle DL (containing kaolin, refraction index:

1.6/calcium carbonate, refraction index: 1.6, supplied from Oji Paper Co.,

Ltd.) which was the coated paper for the offset printing with the

wrapping paper 20 times to make the thickness of the coating layer 1.4

pm was used as the recording media, and likewise evaluated. The
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<Exanpl e 9> The inkjet recording was perforned in the
sane way as in Exanple 5, except that one ("recording

wOosdoerd499i5) obt ai ned by polishing the surface ®CTOK2006/321929
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Trinity (containing kaolin, refraction index:

1.6/ cal cium carbonate, refraction index: 1.6, supplied
fies t@qarrelﬁéﬁé’&n@) abl_et]d.) whi ch was the coated paper
for the offset printing with the w appi ng paper 20
t<Cemphoatiok Extaleplehi>ckness of the coating layer 2.1
nm was used as the recording nedia, and |ikew se

eval uatggl ; Ig?etr e8trisngWas oW Toited 3Rl &hé. SRS as in

10> The 1 nk] recordi ng was perforned in the sane way

nkl e
(sl Prexasitrht EEEnk 87} zﬁ%%&le Vs Elpngggto the dve:
carbonate, refraction irndex: suppljed.fromQgi
Fegsed 1ok sef iny Broéup@@arlaxa@pkqné& apg bikeyjigecpvalnatede The
coated paper for the offset printing was used as the
rnesaltdiarg shesirain Pabdeahpl e 5, and |i kewi se eval uat ed.
The results are shown in Table 1. <Exanple 11> The

I{)@b Paggﬁ%qijxr&%ly@szﬁerfor med in the same way as in !
except” that one (" recordlng sheet 11")
DL

obta n hi th f .

Coban oot BT SR A FraRke 35, R, M m%y as in
carbonate, refraction_i ndex: ic supplied . fromQ

Faxemply 5, exeept) thati O Tamitn %at@egplw&n,fmfraqﬁ@n index:

of fset printing with the wapping paper 5 tines to
naBialdiant baxbonass, refrddiienciortexnd.qd, ayepliddFrom Oji Paper Co.,

Ltd.) ("recording sheet for comparison 2") which was the coated‘paper for

. the offset })rinting was used as the recording media, and likewise

evaluated. The results are shown in Table 1.
<Comparative Example 3>

The inkjet recording sheet ("recording sheet for coinparison 3"
was made in the same way as in Example 1, except that the inorganic
pigment in the coé\ting sélution in Example 2 was changed to 100 parts
by mass of Spherica Slurry-300 (silica, average particle diameter: 0.28
pum, refraction index: 1.45-1.48, supplied from Catalyst & Chemicals Co.,
Ltd.), and the inkjet recording was performed, and likewise evaluated.
The results are shown in Table 1.
<Comparative Example 4>

The inkjet recording sheet ("recording sheet for comparison 4")

was made in the same way as in Example 1, except that the inorganic
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was used as the recording nedia, and |ikew se

eval uated. The results are shown in Table 1. <Exanple
wOoae7/0lbei nkj et recordi ng was perforned in t heCcTars06ay1929

as in Exanple 5, except that one ("recording sheet

12") obtai ned by polishing the surfage of K

NevEmR Rt thecodting seluion in dbxample érvag changed de,d00 parts

1.6/ cal cium carbonate, refraction index: 1.6, supplied

f by solii mAspef A%-2 (dluthinhavbolc mvessgd perddat didnpetper 0.1 um,

for the offset printing wiwth the w appi ng paper 20

tidTRsctidh TRESxt he (NskNesspRéd tREmC CalthREt | &Y Ehehifals Co.,

nm was used as the recording nedia, and |'i kew se

ated. . Theresults are shown in Table 1.;. .
Bl ar it il Bk racor ik F e PPl il ik qurise evaluated
performed in the same way as in Exanple 6, except that

5 t'Fhe regulseare shewnipikabkde das changed to the dyebased
ink set in Production Exanple 12, and |ikew se
eval uated. The results are shown in Table 1.
<Conparative Exanple 2> ' The inkjet recordi ng was
performed in the same way as in Exanple 5, except that
K Trinity (containing kaolin, refraction index:
1.6/ cal cium carbonate, refraction index : 1.6,
supplied fromQi Paper Co., Ltd.) ("recordi ng sheet
for conparison 2") which was the coated paper for the
of fset printing was used as the recordi ng nedia, and
i kew se evaluated. The results are shown in Table 1.
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<Conpar ative Exanple 3> The inkjet recordi ng sheet

("recording sheet for conparison 3") was nmade in the
WG20R019896 as i n Exanple 1, except that the i nOrQEIH2006/321929
_pigment in the coating solution in Exanple 2 was

changed to 100 parts by mass of Spherica Slurry-300

($i riyca, avergge parftijc|l e di apet ér: [0. 28] nm
retectd on |i ndex:| 1.45%-1.48, supplied frpm Catallyst| &
Chﬁr‘:@ €dl s Qa. ,|xLt|cbldm{@ndmf he|i mishet| recprai ng masa| m| =
|~ . - -
. peffpTred, |and |ilkew se| eval uated. The resultis are
shovhh in Tabl g 1. ¥Conphrative Exampl e 4p Thd inkj et
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t he i|Hor gani cgdi gnemt| iln| the coatilng|solufionfin
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shows the surface of one (Exanple 8) where the coating

| ayer was exchanged to the barrier |ayer by the nethod
wmtoothespr esent i nvention. It is evident that REEIP2006/321929

nunber of paores in the surface has been increased.

FIG 1 ws the surface of the.coate er (Exanl
7 S or IRk Seftet trestrangl SRSIRRR oA TR A5 dota o8¢ HRpted
medi a Qf {he present invention. FIG 14 shows . .
r"éllﬁgitg’r?s%ﬁlh]ﬁ Be Weéﬁttq?eﬁk%%%%fslwew@%@rmi @LﬁG- 10 1s
. layer described in the present invention and the jnpage
gusgstignabphotagpreh 1m €}e>e casaf drsarhingdigy sihe dye
2, where image quality is inproved and at a thickness
dohk1endmtde needia |ofdliber Papsepbl invesitipny TAe mentioned
recordi ng nedia and the recordi ng nedi a-i nk set of the
pbeventiti haenbéem foamdtbait dehe idoadingclaygedsermege as the
which is so-called "sharp”, has a printing quality
kceload materealnbatdtier lafjeat heri ng and bl eedi ng occurred
around the letter and theinmage, and is excellent in
gl ossi M€k, {1i)slkowecotlted surdigee havfi nghé hecdsitgd paper
optical density and (iii) a highly uniforminage where

MQohfphAtdve SEQRaRseed) i fort blee Solifsek paihtaiy, aadn§IGhel2
recordi ng nmedi a having the texture close to that of

thewi eRE SshiPfackhef RRRU(BKaeOFIEEBY i Rhepé i tHd ROatBilE layer
can be suitably used ‘
was exchanged to the barrier layer by the method of the present
invention.

It is evident that the number of pores in the surface has

- been increnased.

FIG. 13 shows the surface of the coated paper (Example
7) for the electrograph, capable of being used as the média of
the ’present invention.

FIG. 14 shows the relations‘hip between the thickness of
the barrier layer described in the p'resent invention and the
image quality for Examples 5 to 12 and Comparative Example 2,
where image quality is improved and at a thickness of 10 pm or
less.

Industrial Applicability

The recording media and the recording media-ink set of

the present invention can provide (i) a recorded image which is

so-called “sharp”, has a printing quality level where no blur,

feathering and bleeding occurred around the letter and the
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for the ink recorded matter, the inkjet recording
apparatus and the inkjet recordi ng nethod. The inkjet

w0 smondisogy appar atus and the inkjet recordi ng meEt/rdooE21929
the present invention can be applied to various
recordi ng mpdes by i nkjet recording, and can be - .
pEvagec urAd yssarealieptappl gﬁ)&%?sgor(uzxanﬁ%?r%eamge

on this density and visual determpation printers for
ihawjine the bighmptieak depsity aﬁﬂa{lnblg L?silé,ghgbpml?@rm image
. apparatuses, printer/facsim|e/copia_conposite )
weledtienax), beaidingngs mhaerved amdtheesalid@taps usingnthe
i nkj et recordi ng method conprising® flying ink by
appbidiatg oredifn dpivinBathonexburhelpsk toothat mfathe redpets
on a recording nedia, wherein the recording nedi a has
dor [thaspopudabaiom eyerctalepriwtingy and iagk hes suofally need
or less on at |east one surface of a substrate
formhesinlg raceadd dilmattepuithe inlgebarcoedidgygparatus and
contai ns 30% by mass or nore of an inorganic pignent
whehinkjeereestdiag weddydof 1.5 or |ess other than
alum na, and the content of a pignment with a

ref racimnihRfRXr&ford@ag APpArdtds iahd RBebbikjetr rdcayding
Is 10% by mass or |ess, wherein the ink contains

@hd THd 2P B PraentOinvedtidmeanrbé _ChFﬁli_%ﬂ_ &o various
col'oring material and a coloring material fixing
%gﬁ@n}%%%e%od@@% hRSUEf AR rlieRg! AhPfcdd'd Particdfurly
suitably applied to, for example, based on this density and .
visual determination printers for inkjet recordiﬂg, facsimile

- apparatuses, copying apparatuses, printer/facsimile/copia

composite machines, printing machines and the like.
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| ess, and wherein the total anmount of the ink on the

recording nedia is 15 g/nR or less. 2. The inkjet
wormeno4dsoag net hod according to claim 1, wherePCTHPR@®S/321929

at a surface of the barrier layer in the recording

media are 1 mmor |ess in_di er, and 40% or |ess of

the surface of the barrie¥ surface i s occupied

by the pores.. 3. The_ inkjet_ recordi ng.nmethod according

th one #p igkiehgeqordiggom Se‘iqmpﬁbﬂpéwrdi ng nedi a

.has the barrier |ayer whose surface _has been

pol i shedyngriekihik peplicattoniohstimulatnon tothenigk to form

claim3, further conprising polishing, before

rase ordigryonaa gaedrbimgomesdat ed paper to produce the

recordi ng nmedi a having the barrier |ayer whose surface

has beemhpotirside. recofitimg rnediar basr dt nkpasét hog barrier

according to any one of claims 1 to 4, wherein the

Vialyemreh aviargaget iakhies s e fdl Gupmh eor kefsseon ladrletalsé quiegeenface

or the colored fine particles is 0.01 nmto 0.16 nm

6f Bheubikj£te rcoaep dishgg net boldubeongilpg tloe abyrxiee biyer

clainms-1 to 5, wherein the viscosity of the ink at 25C

i orftatRs P0%BYemabs dNambik]dt ahehy@aidcnpidindnt with a
according to any one of clains 1 to 6, wherein the ink

GRITPAESBH #nWBkebf SPIsUlre 18§9ater than alumina, and the

content of a pigment with a refraction index of less than 1.5 in
the barrier layer is 10% by mass or less,
wherein the ink contains either a pigment or colored fine
' particles ;s a coloring material and a coloring material fixing
constituent, and the surface tension of the ink is 25 mN/m or
les's, and |

wherein the total amount of the ink on the 'i'ecording

media is 15 g/m2 or less.

2. The inkjet recording method according to claim 1,
wherein pores at a surface of the barrier layer in the recording
media are 1 um or less in diameter, and 40% or less of the

surface of the barrier layer surface is occupied by the pores.

3. The inkjet recording method according to one of claims 1
and 2, wherein the recording media has the barrier layer whose

surface has been polished.
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sol vent, and the water-sol uble organic solvent is

ei ther a polyol conpound having 8 or nore carbon atons
w®zooaogisycol et her conpound. 8. The inkjet recerTings/321929

met hod according to claim7, wherein the polyol

conmpound having 8 or nore carbon atons is at |east one

of 2-ethyl |, 3-hexanediol and 2,2,4-trinmethyl-1I, 3-

pent anedi ol . 9. The inkjet recoyding pethod accor ditng

flo anyTégelndsiet rgicasding %6@30%59@ nghto chdne chilarhger
.a surfactant, and the surfactant is at | east_ one

cemnauising pohishanggbeforeberarshingg agsurfigseraf caatiedgpaper

general formulae (1), (I1), I(‘h”l'), (IV), (V) and (VI):

R prodoce the ndcprding medya thayingotise baymer dasier avhose

Formula (1) where Rl represents an al kyl group, h

sepfaxeechas bwen pobgbedof 3 to 12, and M represents any

one selected fromalkali netal ion, quaternary

amoni um quat ernary phosphoni um and al kanol am ne,

CHXOO-R2 General Formula (11) MXBSCHCOO R2 where R2

epr eshles iakjed kydcogdonp; mastthod repoedand st@nynpnene of

selected fromalkali netal ion, quaternary amoni um ‘

duahes Naty AhwaRkei WReafdl koot pagd @iartfdle Hadheter of

General Fornmula (I11)

either the pigment or the colored fine particles is 0.01 pm to

0.16 pm.

6. The inkjet recording method according to any one of

claims 1 to 5, wherein the viscosity of the ink at 25°C is 5 cps or

more.

7. The inkjet recording method according to any one of
claims 1 to 6, wherein the ink comprises a water-soluble organic
solvent, and the water-soluble organic solvent is either a polyol
compound having 8 or more carbon atoms or a glycol ether

compound.

8. The inkjet recording method according to claim 7,
wherein the polyol compound having 8 or more carbon atoms is
at least one of 2-ethyl-1,3-hexanediol and 2,2,4-trimethyl-1,3-

pentanediol.
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where R3 represents a hydrocarbon group and k

represents a ninteger of 5t 0o 20R4 - ( OCH2CH
W@20070490H - - General Fornula (IV)where R4 rBQr/aRest®1929

a hydr.ocarbon group and j represents an integer of 5t

20; F
Shore Bhe dakistrrecdrdipar gemng @%ceasmgrnao Laa&doae of
repr esent |ntegers of to respectiv
claiang| 1 Her SulWhevein %aﬁnéa%rﬁ?reféﬂé%ht ang,the

. integer of 0t o 40. 10. The i.nkj et recordi ng nethod
svebactiang ivagnieasheong selested ﬁrqne the grapp; porHsting of

contains a wetting agent th agent is at
thasfolloveinzEeneeal forsmnpan 3& (Eﬁn'\ggll;d ), darmd (VD):
conpounds urea conpounds and saccharides 11. The

nkjet re ordl or o claim 10,

erefhth& 'ﬂ@ ég o%ﬁ’g bg? "'f east oOne sg?%?lgﬁrmula M

fron1g|ycer|ne ethylene glycol di et hyl ene gl ycol,
triethyl ene glycol,tetraethylene gl ycol, polyethyl ene
gl ycol, propylene glycol, dipropylene glycol,
tripropyl ene glycol, 1,3-butanediol, 2,3- butanediol,

1, 4- butaed R BepmRisbits | ag- Blkphedicalp, h Fepresents an
propanedi ol , 1, 5-pentanediol, 1,6-hexanediol,

gn dWbf 3. t‘b‘ lﬂeﬁh@nﬂjk reéexﬂ:,s“albylt(ﬁi%eéélle%ed from alkali

“hexanetriol, thiodiglycol, pentaerythritol,

| nij etfb\ﬂ &Mﬁ-'ﬂx%ﬁnﬁlnﬁﬁbﬁﬁlﬁ)ﬂqq{ﬂe%@?? pﬁgspgmmm and

récordi ng nmethod according to one of clains
alkanolamine;

CH,COO—R?
- r General Formula (IT)
MO_,SCHCOO—R?2

where R2 represents an alkyl group; and M represents
any one selected from alkali metal ion, quaternary ammonium,

quaternary phosphonium and alkanolamine;
R3 0 (CH,CH,0) H " General Formula (II)

where R3 represents a hydrocarbon group and k

represents an integer of 5 to 20;

R*—- (OCH,CH,) jOH - « - General Formula (IV)
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10 and 11, wherein the |lactam conpound is at |east one
sel ected from 2-pyrrolidone, Nt nethyl-2-pyrrolidone,

wONdoy/ds9sne/ et hyl - 2- pyrrol i done and e capr ol acteam/Jr806/321929
The inkjet recording nethod according to any one of
claims 10 to #ﬁ, wherein the urgadco qynd is at least .
one seP&I&d FronfEREESCRSi ofir eBY ]é?% e &FeY¥Pangnd J
|, 3-di methyl -2- imdazolidinone. 14. The inkjet 4
FERERAHS %t‘ﬁé@lg%”cegﬁdP% O: 0 any one of claims 10 to

. 13, wherein the saccharide is at | east one selected
fromnmaltitose, sorbit gl uconol act one and nal t ose.

cH
15. The inkjet recording et hod according to any one
of claims 10 to 14, whg¢rein the content of the wetting

TETKAPHCHa! o CHGRRE2ar Rt o any Comg & Formula (V

ofclains 10 to 15, wherein the ink is at |east one

sel ected froma cyan ink, a magenta ink, a yellow ink
and a black ink. 17. The inkjet recording nethod
according to any one of clains 10 to 16, wherein the
stinmulation is at |east one selected from heat,

pr essuisherél Reatéprestids! 4 ghydrddrbdn ighkuet aeddnding p
apparatus conprisingink flying means for flying ink by
20pté Satt BitegbrstofMikatdmrelspethivelpkahd form an i mage
on 'a recording nmedia, wherein the recording nedia has

at 'l egst barri
G B °*"'ch, cH,
CHaCHCHz(II—C = C—(fCH2CHCH3

i

(I) (I) General Formula (VI)
GH, GH,

) | g

g Je s

H H

where q and r each represent's an integer of 0 to 40.

10. The inkjet recording method according to any one of
claims 1 to 9, wherein the ink contains a‘wetting agent, and the
wetting agent is at least one selected from polyol compounds,

lactam compounds, urea compounds and saccharides.

11. The inkjet recording method according to claim 10,
wherein the polyol compound is at least one selected from

glycerine, ethylene glycol, diethylene glycol, triethylene glycol,
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| ayer having a thickness of 10 mmor |ess on at |east
one surface of a substrate conprising a cellul ose

WO pal7pgosoére barrier |ayer contains 30% by nmasspPOT/JPa00&321929
of an inorganic pigment wth a refraction index of 1.5

or | ess other than alum,na d the,content of .a -
raiRARBIATRE o BIEPI L HAHCHRBASf E1GCY. | RaADYIEns , elycol.
the barrjer layer_ is 10% by mass or |esg, erein.the

i Akprenxlenss sivcrdr HIBreplenc elycody oie%watﬁ@eréwﬂ 2,3
particle as a coloring nmaterial, and_a co]oring._.
mhugangdial, xi nh4cbrtanedid: | ahmethylshorhatanediglen 1.3
of the ink is 25 mMNmor |ess, and wherein the total
apvopaneflialhe 1dkpentanedidsor ditifexmamesdivs 12 -myathydi2,4-
| ess. 19. The inkjet recordi ng apparatus according to
chantafn8didlur b2 -buhpnetiink pbﬂifg'ﬁiaxginﬁé:ahd, f dhiodiglycol,
polishing a surface ofcoated paper to produce a

r peatderngthmtola tirimebhygloletlea peranditeameethykilpaopane.
surface of a barrier layer is 1 nmor |ess and 40% or

| ess of the surface of the barrier |layer surface is
occupi ed by pores. 20. The inkjet recordi ng apparatus

ageor di Thet Onkjit 8écordings mlét hadd atBor difig @bnohbeof claims
stimulation is at | east one sel ected from heat,

Pnesskd €1, WheaéiPbhandctd®héompbunl i£60M8hBY one selected
nmedi'a-i nk set conposed of a recording nedia and an

| o m WS R Fd1Ednd e 0Pmeld {1y 1MB iy rddi le, | RBHYy d2BRyethyl-2-

pyrrolidone and g-caprolactam.

.13. The inkjet recording method according to any one of
claims 10 to 12, wherein the urea compound is at least one
selected from urea, thiourea, ethylene urea and 1,3-dimethyl-2-

imidazolidinone.

14. The inkjet recording method according to any one of
claims 10 to 13, wherein the saccharide is at least one selected

from maltitose, sorbitose, gluconolactone and maltose.

15. The inkjet recording method according to any one of
claims 10 to 14, wherein the content of the wetting agent in the

ink is 10% by mass to 50% by mass.

16. The inkjet recording method according to any one of
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barrier |layer having a thickness of 10 nmmor |ess on

at | east one surface of a support conprising a
woebi/agse pul p, the barrier |layer contains 30WTP20088%51929

or nmore of an inorganic pignent with a refraction

Jagx oigjtﬁZaﬁeﬁ%l‘?%f?ﬁtﬁh? iPRo Bp1ThEf oD se Rt G Hrgm o
1 5 10% | d
LRk, AP D8 ik L YEToNo AR A SRl B s o o ed

.fine particle as a coloring material, and a col oring
material fixing constituent, and the surface tension

of the ink is 25 m\NVm or |ess. 22. The recording

nbbi a- i Fke stakigdc speprding mebhod 2accopding topanys ope of
a surface of the barrier layer in_the recording nedia
arlaimsph dp 1@swhereim dhet efimuladianas gt lessd ome sedected
surface of the barrier |ayer surface is occupied by
tfrenpbieas, pBesSinee, raboathongamddiightnk set according to
one of clainms 21 and 22, wherein the recording nedi a

has the barrier |ayer mhose surface has been poli shed.
24. The 'recordi ng nedi a-i nk set according to claim 23,
f18.t herAndmyjeé s iragomplihigséip paraties comprésorgli ng, a
surface of coated paper to produce the recording nedia

havi ng inlke ﬂgﬁﬁgermbaylgr folrosBy b f ank hiey kgglication of
poli shed. 25. The recording nedia-ink set according to

HYmU18tRn €b 3h8Binkltd Torh a el £id) ohhe réebrdih @yt dHas
particle dianeter ‘

‘wherein the recording media has at least one barrier
layer having a thickness of 10 pm or less on at least one éurface
-of a substﬂrate comprising a cellulose pulp, the barrier layer
contains 30% by mass or more of an inorganic pigment with a
refraction index of 1.5 or less other than alumina, aﬂd the
content of a pigment with a refraction index of less than 1.5 in
the barrier layer is 10% by mass or less,

wherein the ink cpntains either a pigment or a colored
fine particle as a coloring material, and a coloring material
fixing constituent, and the surface tension of the ink is 25
mN/m or less, and

wherein the total amount of the ink on the recording

media i1s 15 g/m?2 or less.

19. The inkjet recording apparatus according to claim 18,

further comprising polishing means for polishing a surface of
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of either the pignment or the colored fine particles is
0.01 mmto 0.16 mm 26. The recordi ng nedi a-i nk set
wazwondisog to any one of clainms 21 to 25, wherBiTJIR2065/321929
viscosity of the ink at 25Cis 5 cps or nore. 27. The
rec nmedi a-i nk set accordin any. one, of. cl ai ns
P ot 2D G oo PROGHES | A SO 8 e Sd e T s, i pore
or.gani ¢ sol vent, and t he wat er-sol ubl e organic solv
dgameme@rataapw sface Hnp alm\lm-ﬁ@r 8 dr RO OE leapoand 40%
atons or ycal ether conpound. 28. The recording
PEkess| q&th@tsuaé%@ﬁ oif et Bagrigirhayergieriaich ltSh@CCpmly@ by
conmpound having 8 or nore carbon atons is at |east any
®orgset hyl -1, 3- hexanedi ol and 2,2, 4-trinmethyM 3-
pent anedi ol . 29. The recordi ng nedi a-i nk set according
t o any one of clains 21 t o 28, wherein the ink
contains a surfactant, and the surfactant is at | east
@fe selldnt aakjetaracbhdiglapps magugenmoading tmodme of Icjaims
(rey, ey, (1v), (V) and (M): R1 - O- ( CH2 CH
Q8 &£nH21 ¥, ®Havein -thEesidnahl oo mik aat( 1dasthene sklected from
represents an al kyl group, h represents an integer of

hela@, pRessuice MibeatReeand Hehtone sel ected from al kal i
metal ion, quaternary ammoni um quaternary phosphoni um
and al kanol am ne,

21. A recording media-ink set composed of a recording media
and an ink, wherein the recording media has at least one
barrier layer having a thickness of 10 pm or less on at least one
. surface of a support comprising a cellulose pulp, the barrier
layer contains 30% by mass or niore of an inorganic pigment
with a refraction index of 1.5 or less other than alumina, the
content rate of a pigment with‘a refraction index of less than
1.5 lin the barrier layer is 10% by mass or less, and
wherein the ink contains either a pigment or a colored
fine particle as a coloring material, and a coloring material
fixing constituent, and the surface tension of the ink is 25

mN/m or less.

22. The recording media-ink set according to claim 21,
wherein pores at a surface of the barrier layer in the recording
media are 1 pm or less in diameter, and 40% or less of the

surface of the barrier layer surface is occupied by the pores.

115



CH2COO- R2 CGeneral Formula (I1) MOBSCHCOO R2 where R2
represents a n al kyl group, and Mrepresents any one
woebrmabed from al kali netal ion, quaternary amcoIPon/321929
quat er nary phosphoni um and alkanolan1ne (CHOCHOO) . H
General Formula (Ill)where R3 represents a hydrocarbon
group and k represents an |nteger of 5 t 02 0R4 - (
OCH2CHZ2).J OH For ere. R4
r 8Pr esehhg rﬁcﬁ%’r%é’%‘é‘ﬁ {:ﬁ‘g aﬂﬁf"f rtés‘%e‘/%ﬂm@ ims 21
Jinteger of 51t 0 ner.a
Fnth 22, W)hqmwethe% F%‘Eﬂ“g'_%t én%&wo%%a?%eg@ndeb layer
and L and each represents an integer of 1t o 20>"
awhogr@*régcgdrmbaep\mq lished-e q and r each represents
an integer of Ot o 40. 30. The recordi ng nedi a-i nk
set according t o any one of clains 21 t o 29, wherein
the ink contains a wetting agent, and the wetting
agént iThearecbedmig omediatiotk edef r apeulingl to claim 23,
conmpounds, | act am conpounds, urea conpounds and
shintheri demprdsinghpolishimglj e fordi accomidinet, accurdacsy of
to any.one of claims 2 1 to 30, wherein the polyol ‘

ceogrednpapsr &b bﬁmsﬁce)mhesﬁcﬁ@‘dﬁdgfmeduglhmahlgnﬁ;e barrier
et hyl ene gl ycol, diethylene glycol,

layer whose surface has been polished.

25. ‘The recording media-ink set according to any one of
claims 21 to 24, wherein the volume average particle diameter
. of either the pigment or the colored fine particles is 0.01 pm to

0.16 pm.

26.  The recording media-ink set according to any one of
claims 21 to 25, wherein the viscosity of the ink at 25°C is 5 cps

Oor more.

27. The recording media-ink set according to any one of
claims 21 to 26, wherein the ink comprises a water-soluble
organic solvent, and the water-soluble organic solvent is either
a polyol compound having 8 or more carbon atoms or a glycol

ether compound.

28. The recording media-ink set according to claim 27,
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triethylene glycol, tetraethylene glycol, polyethylene

gl ycol, propylene glycol, dipropylene glycol,
wot2dpo4oppl ene gl ycol , 1, 3- butanediol, 2, 3-butbamaeeab/321929

1, 4- but anedi ol, 3-nethyl-I,3- butanediol,

1, 3- propanedi gl , .1, 5- pent di ol , 6 hexanediol, 2- .

TubRp b HepRalyahSipTRPOuR LAY TR ShbF gFe carbon afoms is

1,2, 6-hexanetrjaql, .thiodiglycol, pentaerythritol,

tt H@@ﬁfywdnétq#’aﬁéeféwg'fﬁ’rﬂ@?ﬂwévﬁr aﬁ@ﬁ# rtripagthyl-1,3-

. recordi ng nedi a-ink set according to one of clainms 30

arntzmedyedr ein t he | act am conpound is at | east one

sel ected from 2-pyrrolidone, Nrmethyl-2-pyrrolidone,

N- hydr oxyet hyl -2- pyrrolidone and e-caprol actam 33.

The recordi ng nedi a-i nk_set according to any one of

2%i ns Bhet vegdingemeedia-hekusets asoeprding ite amy emst of

one selected fromurea, thiourea, ethylene urea and

Icl3imisn2l ol 28; wiemanothainkneantzdnshesurédaoradithgand the

medi a-i nk set according to any one of clains 30 to 33,

whatfactahhdssatdeast dmeé sedecleghdromnehsefadtowingr pemeral
mal t.i t ose, sorbitose, gluconol actone and malt ose. 35.

Toent weer €) PAIXediId),i K)s€V) aecb(Ming to any one of
claims 30 to 34, wherein the content of the wetting
agent in the ink is 10% by mass to 50% by nmass. 36.

TRE T &or - feidi &) rtk Csde Ca@édMdi ng t-o - anydengrel Bgfmula (1)
claims 2 1 to 35, wherein the ink is at |east one
selected froma

where R! represents an alkyl group; h represents an

. integer of 3 to 12; and M represents any one selected from alkali

metal ion, quaternary ammonium, quaternary phosphonium and
alkanolamine;

(I:Hzcoo—R2

General Formula (IT)
MO, SCHCOO— R2

where R?2 represents an alkyl group, and M represents
any one selected from alkali metal ion, quaternary ammonium,

quaternary phosphonium and alkanolamine;

R3 0 (CHZCHZO) kH General Formula (I1I)
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cyan ink, a magenta ink, a yellow ink and a bl ack ink.
37. Arecording nedia conprising: a substrate

woeaTpadsmsng a cel l ul ose pul p! and at | east oneCbarrnes21929
| ayer having a thickness of 10 mmor |ess on at |east

one surface. of the substrate, erein the barrier

| ayer c&ﬁ%%‘iensR%O%Wer?@ Sora\:rg?%g’&caﬁﬁopnogﬁ%ﬁ’c and k
pigment with a refrac%i on index of 1.5 or nore other

t

FERresamntsnan 184e8ehet ot € of a pigment with a
refraction index of less than 1.5 in the barrier |ayer

| S510% b or sy and rein _pqres at (f age
ofR he bhPetiagef 52 Vel Feos™ i i Sraftal HiafiE v

40% or | ess of the surface of the barrier layer is
occupi ed by the pores. 38. The recordi ng nedia
according to claim37, wherein the recording nedi a has
the barrier |ayer whose surface has been polished.

where R4 represents a hydrocarbon group and j

represents an integer of 5 to 20;

CH,

H— (OCH,CH,) ,— (OCHCH,) —R® General Formula (V)

where RS represents a hydrocarbon group, and L and p
each represents an integer of 1 to 20; and
(I)H3 (IZH3 CH, CH3
CH3CHCH2?—C = C—ﬁICHZCHCH3

(I) (l) General Formula (VI)
(5

o) | g

0O /a 0O /r

H H

where q and r each represents an integer of 0 to 40.

30. The recording media-ink set according to any one of
claims 21 to 29, wherein the ink contains a wetting agent, and

the wetting agent is at least one selected from polyol compounds,
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lactam compounds, urea compounds and saccharides.

- 31. The recording media-ink set according to any one of
claims 21 to 30, wherein the polyoi compound is at least one
selected from glycerine, ethylene glycol, diethylene glycol,
triethylene glycol, tetraethylene glycol, polyethylene glycol,
propylene glycol, dipropylene glycol, tripropylene glycol, 1,3-
butanediol, 2,3-butanediol, 1,4-butanediol, 3-methyl-1,3-
butanediol, 1,3-propanediol, 1,5-pentanediol, 1,6-hexanediol, 2-

methyl-2,4-pentanediol, 1,2,4-butanetriol, 1,2,6-hexanetriol,

thiodiglycol, pentaerythritol, 'trimethylolethane and
trimethylolpropane.
32. The recording media-ink set according to one of claims 30

and 31, wherein the lactam compound is at least one selected
from 2-pyrrolidone, N-methyl-2-pyrrolidone, N-hydroxyethyl-2-

pyrrolidone and g-caprolactam.

33. The recording media-ink set according to any one of
claims 30 to 32, wherein the urea compound is at least one
selected from urea, thiourea, ethylene urea and 1,3-dimethyl-2-

imidazolidinone.

34. The recording media-ink set according to any one of
claims 30 to 33, wherein the saccharide is at least one selected

from maltitose, sorbitose, gluconolactone and maltose.
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35. The recording media-ink set according to any one of
claims 30 to 34, wherein the content of the wetting agent in the

ink is 10% by mass to 50% by mass.

36. The recording media-ink set according to any one of
claims 21 to 35, wherein the ink is at least one selected from a

cyan ink, a magenta ink, a yellow ink and a black ink.

37. A recording media comprising-

-a substrate comprising a cellulose pulp; and

at least one barrier layer having a thickness of 10 pm or

. less on at least one surface of the substrate,

wherein the barrier layer contains 30% by mass or more
of an inorganic pigment with a refraction index of 1.5 or more
other than alumina, and the content of a pigment with a
refréction index of less than 1.5 in the barrier layer is 10% by
mass or less, and

wherein pores at a surface of the barrier layer is 1 pm or
less in diameter and 40% or less of the surface of the barrier

layer is occupied by the pores.

38. The recording media according to claim 37, wherein the
recording media has the barrier layer whose surface has been

polished.
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