DESCRI PTI ON | NKJET MEDI A, RECORDI NG METHOD, RECORDI NG

APPARATUS, | NK- MEDI A SET, AND | NK RECORDED MATTER
waBiOiBee. Fl ELD The present invention rel at esSPCDJIR2007/058900

recording media, an ink-nedia set, an inkjet recording

met hod, an inkjet recor S using the
i nk-medi a set, and i nk- ﬁﬁ?w wherein
hi gh-qual ity i mages conparable to those achi eved b

cONHIHT MEDIANRECGORDING MEZHQD, REGQREINGAPPARATUS,
realized by inkjet printing. BACKGROUNDART I nkJet

recor di NQINK-MEDA SEBANBINKRECORDED MATEERC
capabl e of application to a relatively wi de variety of

recording nedia, with extensive studies and
devel opnent nmade on recordi ng apparatus, recording

net ho ding materials. In recent years the
5 W%@Mﬂﬁm printers and increase in their
resolution and print speed have nmade it easy to obtain

i mages Thiet pregaat inverdoopeelabteta @ retatling nsidigean ink-media
halide prints. This progress is due primarily to

AV, 3E Bfjet ré&drﬂh?{ﬁe%ﬁgd an \Nﬂgbt k8cotdin@Hpparatus using the
mprovemants of s and recording nedia for increased

BB A  sRRACLL G By 0L AR R AAGERi Ak es

ogy,

devel opnent of media desjigned to offer a Ss th
icrEmazable ionthasssshienad by W%ﬁ%ﬁ%’@éd’#b‘fiﬂéﬁ M"ﬁ printing

Thus, current medi a have been
10 can be realized by inkjet printing.

BACKGROUND ART
Inkjet recording is known as an excellent recording method
capable of application to a relatively wide variety of recording media,
with extensive studies and development made on recording apparatus,
15 recording methods and recording materials.
In recent' years the widespread use of printers and increase in
their resolution and print speed have made it eaéy to obtain images with
.quality comparable to that of silver halide prints. This progress is due
primarily to advances in printers and as well to various improvements of
20 inks and recordin‘g media for increased image quality. In particular,
notable advances have been achieved ip media technology, allowing
development of media designed to offer a gloss with increased ink
absorbability and absorption amount. Thus, current media have been

developed to a level that outperforms conventional commercial prints in



devel oped to a |l evel that outperforns conventiona
comercial prints interns of gl ossiness and quality.

wab@sa1488kj et nmedi a can be broadly classified POT/aPA0X058900
types™ swelling type and void type. Recently, void

type -r rding nedi a are used in . nost cases for their

1885 L EBHers PRl Bpdiss. “RECe SuRBEmedia chudrproadsy

Literatures 1 and 2, ampng such void typeink recording

nel@ssifiedgpgo typdynesfiswelliagitipe aadietid\ype. wRectntdy void
i nk absorbing |ayer wwth voids for receiving ink is

ptypé-tedrdimgamedizpard usedlirfnizt edsegfo@3higid éeellehs ink-
further provided thereon as needed. These ink

r [ di a are obtai ned by applying on a support
aaggggfﬁ%egglution contai ni ng di spersed silica or

al um na,hydrate pariicl tfo formone or nore |ayers.

> ther eo&aﬁ#%@%wﬁl@?mﬂ}rﬁ ﬁn&r%\ﬂra?la@ spRh el type-
of the layer a glossy |ayer abundantly containing =
clils erogading miedia, void sypdiaresléa ere $he enaimstayyin wthicdnan ink
realizes excellent ink absorbability and fineline

r ghpsortlited 1a3@r vl vody ffrGeeeivind ﬂi’l@is‘;grdwded on a support and
consuner-directed picture printing. terials for this

teé( %%r&fls éﬁg%%t e.ig?gjrﬁr lljg)?*Wi‘/ﬁzrd th3Eot 5k rn%g&g . C%‘Pg%e ink

xpensi v i'r pro I'on process i's conp
maki ng. t hem, much re expensiye than other coated .
paar ntgomeﬂ’c?pﬁlfeaﬁr’?t@éﬂ%f EV B3RP UbAFEPEPH) 2 gpating sglution
Thus, al though these recording nedia can record

10 neagratuagidispénsadetlica treabunirenhy drate atarticldsstot foat one or
they are used poorly in areas of comrercial printing

Whiek€ 14y RRefdotLand mQﬁJCSSéHr?,nfdrﬂHef Prdvedid &8 top of the
such as printing of |leaflets, catal ogues and

LR 5y ) SRl PR S Br Bhcn. oi
characteristic configuration realizes excellent ink absorbability and fine-
line reproduction, and therefore is favored by consumer-directed picture

15 printing. Materials for this type of recording media, however, are

extremely expenéive.and their production process is complicated, making

them much more expensive than other coated pai)ers for popular general-
burpose commercial printing. Thus, although these recording media
can record high-quality images, the current situation is that they are

20  used poorly in areas of commercial printing where inexpensive, large-

scale printing is required, such as printing of leaflets, catalogues and

brochures, which needs to be carried out as cost-efficiently as possible.

Various efforts have been made to minimize paper costs. However, since

fillers that constitute the ink-absorption layer (ink-receiving layer) of an
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Various efforts have been made to m nim ze paper
costs. However, since fillers that constitute the

wo pio7almsss pti on | ayer (ink-receiving |ayer) of PEnirkg)zi58900

nmedia require materials capabl e of maintaining the

| ayer. s twansparency, and of offering.g large oil |
S0 BreiE PR TGF AideeRiils Gonbie it hiiRtapindobedonre
the need to use a |arge anmount of particul ar expensive

f fnapspasqnay ard of pifering 4l large ailphsonpon(speasifiosdefhce area),
silica, which nmakes it difficult to |lower the nmedia's

piticaanob/asoithiheeneddhtd @s@h datdiex PRSI O paeatehrRapehsive
i ke those designed for commercial and publication

iy e Lal_for.th :
P LA SBIER, AEPESaCSRL ko B i

a, ci fyin roperty such as cal ci um carbonate
o‘#‘%%&t&ﬁp%wp?e(ﬁgéﬁr ch paper sheets are used as
inkjet nedia, it results in ink spread on paper due to

i nsuf f i Meanwhilek thewxsoarst inempensivi rcoatddapapersilike those
covering of the coloring naterial absorbed in the ink

adeigiedéor! yemeByial hhl§fublchtioa ﬂ'ﬂiﬂﬁngpﬂ%'ﬁéhf tRpapers use
property like kaolin, resulting in failure to provid

e
(Mg | [ it n dve._i IS .
i e AL PSR ey o B Ul o8 Rp v e i
depsi.ty or.i.gi nates onl rom col oring material present
i Bibttoe R dp i eRe T3y ks GRpah CBNTALP gE RASID
anount of the dye ink applied is, thus resulting in a

| Bowdees iwhen sudcpapenshedtrmge used el inkjdtanedis, st results in *
reason, it has been a general conception that coated

Hakeaiprefg onhSpiferldicsStSRIsufRéBnD Mk a¥5dRIdh 404 ih MEfSborable
printing. Meanwhile, in recent years, pignment inks

1ERLAE b colbfidl ol HERLT BB BE Sk b B Y 1238: by
filler with a high opacifying property like kaolin, resulting in failure to
provide sufficient image density. In addition, when dye ink is applied
onto such a paper sheet by inkjet printing, density originates only from
coloring materiai present around the surface layer no matter how large
the amount of the dye ink applied is, thus resulting in a low-density, low-
contrast image overall. For this reason, it has been a general conception
that coated paper sheets of this sort are not suitable for inkjet printing.
Meanwhil\e, 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

that are subsequently dispersed in solvent. For such pigment inks for

inkjet recording, pigment inks are mainly used in which pigment is
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water, it is conmmon to use pignents that are broken
into fine particles that are subsequently dispersed in

waodovamsss For such pigment inks for inkjet recke™irng)7/058900

pi gment inks are mainly used in which pignent

R R CR . e e

shortcontngs e.g., they are nore |ikely undergo
dygreven cencrally bavevarions sbortchomngse.gnkbey aze nore likely
dlsper3|on conditions and additives are required for

Bch 108 an@l piesigitAeh Shaw dyk tivksormasediBpession
that of ye |nks they are difficult to be enployed in

t&%rdﬁﬁ lag?lo Co(ggﬁvgg ai‘g? d(ﬂ%l%@(f & &%.k%ﬁg?h&ﬁ%%;t@f}ﬁ storage

o ori ng ranges
of dy

coI r rmterlal are oft narrovve t han t

@%‘é‘i?&l e g that, ahiye ks Veey Aendifigsfido be dmployed
attentlon in ternms of print quality (high black .
diendiery)a] Istadsaye &t @iw dispyrsiemdtadabivepthatt inay lead ¢o
resi stance. Because the coloring materials used in

t ReacionR diEthel BkSriRE Bafbdd J)iaﬂhe‘ipcélbp %@at‘éhdl@ k$e bfen
general commercial printing, the f and texture of

0 sed I gnent |nk
b BBhh3hoSe TRAFF  FoREvHE PlegPrs §5Fe Bivg received
prints. However, when conventional _pi |nk is used
f]tﬁm?ﬁ‘rkra\]i’tl? Abtesion oeres ofayant qrakity &@g fdgpsity),
comrerci al and publication printing, it stlll results
i storage stpbiily, andpaséprihting o apeoredistanebs oBetaase the
and/or in pigment fixation failure after dried. Thus,

t QforeHE eiter1l ¥abA ¢ thésé Bﬁg&n&t@mtafe@iﬁumob&ogé 8finks
only for printing on media wth a high ink

i R S TR O T
Cc%rllfpeopstedogf pe:gx%g?lr’gtln]g%;gdbe considered to be as close as those of
commercial prints. However, when conventional pigment ink is used for
printing on a coated paper sheet designed for commercial and publication
printing, it still 1;esu1ts in ink spread on paper due to poor ink absorption
and/or in pigment fixation failure after dried. '.[“hus, the current
~sit;u.ation is that pigment inks can be used only for printing on media
with a high ink absorbability such as standard paper and inkjet paper, as
is conventional. This is due to the fact the concept of pigment-based
inkjet image formation is the same as that of dye-based inkjet image
formation, i.e., pigments have been merely considered as dyes that offer

high weather resistance; therefore, pigment’s properties are not taken

into consideration at all.
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inkjet inmage formation is the sane as that of
dye- based inkjet image formation, i.e., pignents have

whe@n/1insel y consi dered as dyes that offer hi ghCTER2IRI58900

resi stance; therefore, pignent's properties are not

t aken E&Eéhsg&’(ﬂ §hﬂﬁé§559raegg1@#1e§egm Y& fﬁé;qefog% g@nent

devel opnent ave been ma pl gnent 1 nk-a

di a, ..whi.ch however. ly aimt rovi de as; hi gh.
{6 a8 rigaE baoas tieR Borerer nify Rink theprorider phigh a
absorbability, as seen in Patent Literature 3. The
elospimess gk Poasibdm while maximigipg shavnk edvsofbalribity, disragean in
hi gh gl oss while increasing the nedia' s surface
Patagi Liteaard 8en The Gueendsitaatibhes thanoskt £ nsdthod f
t he conventional technol ogy using expensive materials.

. D ; vi Co

PELGHne | MERTLINE ot LGB REHE M nBRYS RS2l BB has

rinters, excell.ent.ink absorbabpility, has no fuzz on
Pren Biirstindas,a dlirectiony %ﬁw&e@p%,coaﬁanwg@l trebaolggy
i nkj et recording sheet in which at |east one ink
nsingi axpegsiveymateralksynt hetic fi ber-i npregnat ed sheet
in which natural pulp is inpregnated with synthetic

fi ber - Patepit Ditstedusd43s ket BEEprovigs aininka ebfHEGS
of the substrate over which ink receiving |ayer(s),

' [ ' . il t r eat nent -
B el BB S BT A S L st
asured in_accordance with JI'S P8117 is 10-100 sec. _.

ngifpzz,an jtsgimiace and prpgecklings padidipegsesandnkjet

to avoid infiltration of the coating solution for ink
rezordivigrahekehiyre whinh attlbestsaresinkatezeiyiog layapanatynthetit
ink receiving |ayer.
fiber-impregnated sheet in which natural pulp is impregnated with
synthetic fiber — is provided on a substrate, wherein the surface of the
substrate over which ink receiving layer(s), are to be provided is
subjected to filler treatment and wherein the air permeability of the
substrate measured in accordance with JIS P8117 is 10-100 sec. The air .
permeability of substrate is specified so as to avoid infiltration of the
coating solution for ink receiving layer into the substrate upon
preparation of ink receiving layer.

Patent Literature 5 is directed to provide an inkjet recording
sheet that has a high gloss and excels in image definition and inkjet
printability, and discloses a cast-type inkjet recording sheet composed of

an air-permeable substrate, at least one inkjet recording layer which

contains a pigment and an adhesive and which is provided on the
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Patent Literature 5 is directed to provide an inkjet
recordi ng sheet that has a high gloss and excels in

wopwga1mses i nition and inkjet printability, andPCT/JP2007/058900

di scl oses a cast-type inkjet recordi ng sheet conposed

s FSBTES SR BB B e B e

adhe3|ve and which is EYOVIded on thesubstrate, a cast
cesgordingdarer aisoatingdobytion popiaiginma pigment akjdein adhesive,
recording |layer a coating solution containing a

Phy pesEsiag it fgniadhedeveed Birfirelfishgdi drudg WHikd tlee coating
heated m rror finished drumwhile the coating solution

a éﬁ’gl effé%tv?&t § Q&iﬁ&l‘tﬂ)\%&f rd- %e?ﬁ{e& fgﬂdﬁ%}{j atﬂcﬂgy

e so ution erei ossin

of the ast coate surface _as asure i accordan
vélfmnal ZO]SWRPHVE 69p bhe 207 glo sweswé&ge&@ﬁ# SRatpg purface

as neasured at an angle of 60 in accordance with
Jassmkazaosd i asswdancarmrith JESrE-$ Tl Gk@hairrmore, the image
perneability is 60-200 sec/|1OCcc. Patent Literature 6

| defthitRat £fmica sasdi svsnhn@ne geabe acéuraaﬁs@wlth/ JIS K-7105
inkj et printing on general commercially avail

550 RE R B3R ("P%‘?a“‘ﬁt%%a%@%@% SRETIOD ddh i n
- k
col or ccP st Jilammtrs B3 Bepmdstnahioun baeavastydighm

i n which pignent particles are covered with coat
fdersityl mkjelsprintiprgedre gahénal wotmerraslly avadbbke prat sheets
contai ning acidic groups at |east sone of which are

NeWheAthA8 Sn k¥t %ﬁitcslﬁzﬁa@éiﬁrfhﬂet $¥oi MHLIIOARBE, 1 discloses a
haV|ng a VISCOSIty of 25- 60 nN'm and the water - based

BB 0 B HLSE g o
hc%?or%d resin particles dispersed in an aqueous medium in which pigment
particles are covered with coat formable resin, preferably with coat
formable resin containing acidic groups at least some of which are
neutralized by baéic groups, the water-based ink having a viscosity of 25-
60 mN/m, and the water-based ink is applied ont;) a paper sheet that
breferably has an air permeability of 1,000 sec and that preferably has a
basis weight of 100 g/m2 by inkjet recording. As with the present
invention, this technology employs the Parker Print-Surf for the
measurement of air permeability, but air permeability should be
expressed in units of ml/min, not second. Thus, it seems unlikely that

values of air permeability in this Patent Literature were obtained by

actual measurements. In addition, this Patent Literature discloses an
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basi s weight of 100 g/nR2 by inkjet recording. As with
the present invention, this technol ogy enpl oys the

wWE0a1988% i nt - Surf for the nmeasurenent of air PCT/JP2007/058900

perneability, but air perneabglity shoul d be expressed
i [ 18,; | . Thus..it seems ,
o R 3 R naPes RS Bvarad Tith cpal Aowpple resin, but

Pat e Literature were obtai ned by actual

n@%ﬁ\&‘eﬂ% resanh RN artinn may ke P%@ amwhich @igment particles
di scl oses anink in which pignment particles are covered
watenatoeiveired wath eesiasi n, but the ink of the present

i nvention may be one in which pignent particles are

not co 15 | B ' 71k .

di rect \élgéti%glt\p%%%aggﬂaz lls ﬁ%te gjtfgdr {édcfc))fda? %% Bglﬁ ég:' escltlﬁg?rdmg
excel s,ipn ink absoybabi l.i .. provides_high-quality, .

R hrhenils SRRk stertalit prercadvel e akiss images,
and weat her resistance even when placed in outdoors,

ot affpes exellont prajeu epsigtaneamibwentherresistange ehien when

i nkj et recordi ng sheet, discloses an inkjet recording

splae¢d im outdoits omed armethic] ofMfrodeeig/ rat@ried e tté¥ Bsing the
provi ded over a substrate and the outernost one is

ChaRonchBling HRECTlAbal R HREK KELNiRY sheet ingybigh one or
per neahi | itY .of .the recordi ngeéﬁheet defined in_JIS

PRI s reseleng Jgyers.aeceyavidedhavera snbsiaate Aad thae
substrate i s _nmade of paper consisting primarily of
VBHErpaphoRe if shadantially foomed of fiewi pattidles ofitterafoplastic
fine inorganic particle-containing thernoplastic resin

airgahiwpolyherswbsiéial the@ariag a8+ pePRBABARY! dftthe ¥bcaiing
5,000 sec/100m . The invention disclosed in this

Eﬁegg Esigﬁ?ég r'inﬁ‘: §q3p8r felgz\(leﬁrif;/%l- ?},\Qgﬁﬁﬁlgﬁlt(ﬁ)lnyl, %infdf(fers%riibgs that the
substrate is made of paper consisting primarily of wood pulp or formed of
a porous resin film made of fine inorganic particle-containing
thermoplastic resin and that the substrate has an air permeability of 50-
5,000 sec/100ml. | The invention disclosed in this Patent Literature,
however, completely differs in purpose from the I;resent invention
Because the former invention aims to achieve the foregoing purpose (i.e.,
to impart Weather resistance to the inkjet sheet having a specific range
of air permeability) by heating, after inkjet printing on the sheet, the
layer of the fine particles of thermoplasj;ic organic polymer to make it
solid. This technology discloses that it is necessary to prepare a

substrate with a high air permeability in order to prevent occurrence of

blisters (balloons as seen in a baked rice cake) in the ink receiving layer

7
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because the former invention ains to achieve the
foregoing purpose (i.e., to inpart weather resistance

wo o0ovhessskj et sheet having a specific range oPCEHIF2007/058900

permeabi lity) by heating, after inkjet printing on the
sheet, the I ayer of the fine particles of
t‘ﬂ@r‘i?o%‘f%?@oﬁroééﬁ?lét% substiate- it solid. This
technol ogy discloses that it is necessary to prepare a
subst r dtle prdasend iveyitoaihaspdresybptdpoged ancmtgroved
prevent occurrence of blisters (balloons as seen in a

haketblok$ SRl td A rhéthodUf reeGRliMb A0 hEEh 4468 Hi8ment ink
evaporation of noisture in the substrate. The present

inyentor has algea roposed an iypraoved technol o

BHER Rl o® st aPR b SR RIS R P R e FEBE 1 hrater
pi.gnent ink with specific surface tension gnto a
redserRtion capahilityi(see Japanespliatent hoplisation NapdeR6-1dy04).
(see Japanese Patent Application No. 2006-14104).

[ Pat ent[Phidrdr dfiterathrd 1] afapmsesePPatant AyppliediornLaid-Open
Lai d- Open (JP-A) No. 2005-212327 [Patent Literature 2]

IFPANPN Ol 2005-84232Pat ent Literature 3] JP-ANo.
2001-347749 [Patent Literature 4] JP-A No. 2004-243603

[ PatentyoLiterature 5 R A 04- 95 [ Pat ent
Liter at[E?te%ﬁgﬂaiuﬁé.ﬁ gggg%%éf nt Literature
7] JP-A No. 2000-127609 DI SCLOSUEE OF | NVENTI ON The
pr esentlPrigmdititeratize ShdEnANC AN 3HEGI n order to

solve the problens in prior art. That is, an object of
t he pr ¢Paténti lateritues 4] IP-A No. 2004-243603

[Patent Literature 5] JP-A No. 2004-195795
[Patent Literature 6] JP-A No. 2002-69346

[Patent Literature 7] JP-A No. 2000-127609

DISCLOSURE OF INVENTION
The present invention has been accomplished in order to solve
the problems in prior art. That is, an object of tllle present invention is
fo provide an ideal inkjet recording method capable of full-color printing
and of inexpensively providing prints that have a texture similar to those
of commercial prigts and that offer excellent print quality, image density,
image fidelity and smear resistance, by .combim'ng the recording media

and inkjet ink of the present invention.
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to provide an ideal inkjet recording nmethod capabl e of
full-color printing and of inexpensively providing

weeintissshat have a texture simlar to those oPCT/JP2007/058900

commercial prints and that offer excellent print
quality, e density, inmage fidelity and snear
resi st ah %r}a]%ﬁ %@Sﬂﬂgﬁ?&r&?rdﬂ%ca%%‘? golxygad by the
i nkjet ink of the Fresent i nvention. The foregoi ng

(0]

ppxsseeinventidresedr footh belowsan be sol ved by the present
invention set forth below. <1> An inkjet recording

nelhod AAGhLfbtigciiding néthad inBR@EngNt 0 a recordi ng
nmedi a using an ink containing a particulate coloring

mat er i ﬁrmﬁ'ﬂ raqi ﬂng & ohES ergbcp*%éﬂg %eadlgq*'%}ﬁ%égﬁnﬁ cotntalmng

substrate and oné or nore coate ers
Ieast.o surface of the substrate, the substrate

bR PARH Bselerig matendl.of cel | ul ose pul p, and
wherein the recording nedia has an air perneability of

0.1 nl /wherdin tBe metdnding asedeasmausassa sgbsir@er ked one or
Print-Surf <2> The inkjet recordi ng nethod according

t0fd eoatélghpess fotfreldbn 0Tt BReQR@fRe GF th8Substrate, the
enuIS|on and an energy- curable resin. <3> The inkjet

%ﬁ:ﬂa{t@%eﬁlﬁé Qggp%%&g I gr&h?ﬁ,f’ce el S%é> anefll]éi;b

renprlnlng Frre i nk
anount o n2 or | ess. <4> The inkjet recordin

met hod & %’Eﬂl’a%@ TeEOISige srdiathasian ay R@Sne%ibﬁépflgtlhe_
ink has a surface tension of 25 mN/mor |ess. <5> The
|<1:11Efjnﬂn toedbndimin aenieduzed asitigng Raokan PrimeSaff <1> to
<2>, The inkjet recording method according to <1>, wherein the ink
contains one of a resin emulsion and an energy-curable resin.

<3>  The inkjet recording method according to one of <1> and <2>,
wherein printing is carried out at a deposited ink amount of 15 g/m2 or
less.

<4>  The inkjet recording method according to any one of <1> to <3>,
wherein the in.k has a surface tension of 25 mN/I.n or less.

<5>  The inkjet recordin-g method according to any one of <1> to <4>,
wherein the content of solid component in the ink is 4 wt% or more.
<6>  The inkjet recording method according to any one of <1> to <5>,
wherein the thickness of coloring material deposited onto the recording
media is 4pum or less.

<7>  The inkjet recording method according to any one of <1> to <6>,

wherein the content of silica or alumina hydrate contained in the
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wherein the content of solid conponent in the ink is 4
wt % or nore. <6> The inkjet recordi ng nethod according

W eooanyssne of <1> to <5>, wherein the thi ckneR&T/a#2007/058900

coloring material deposited onto the recordi ng nedi a
is 4dmm or |es |nkJ rec tdi ng_net hod
Sel5T oAb PG e Bnt Bre HeOr LB AUARITI A R less

content of silica or alum na hydrate contained in
t i8ut eFhedukjed aeentdinmy exetbbd tageondéngtdiamy oredofa<l>s t@&7>,
W % or | ess. <8> The inkjet recording nethod accordi ng

t @haiinahe PirtichtafeCcoldring Whgte@id] cbRfaiRd dikfléndlo® colored
coloring material contains pigment or colored fine

pﬁ{lé lp%k'ﬁ esaggd ttﬁg ggé&ggp br % 1038& ires e{ft%cfﬁo %a{zr%%l volume-

have*a v utreaver a par °CI°8
Ol bmm <9> Thg | nkJ et recor di ng net hod according to
aRyerage pairticke-diagnetgs of Q{biian g)n UMK has a viscosity
of 3 cps or nore at 25C <10> The i nkj et recording
nme9hod Bhe ankiieh ge¢ordany methodfaccoming tehnytoned><1> to <8>,
wherein the ink contains a water-soluble organic

Sﬁh\é%ih thanA ki YRR IHB §sUrdabLE af2bvEent is one
a pol on conpound (A) " having 8 or nore carbon atons

acg%r dlglt% Jg& gééor\%ﬁi% g}%ﬂpﬂch %%g %%ﬁ% Od%ooqe Afjllnilg <1>

at | east_one selected from 2-ethyl -1, 3-hexanedi oI and
2top<9>,iwherginthe|ink containgeaywater Y solpblerpreamig pelvent, and the
recordi ng nmethod according to any one of <1> to <11>, °
wirat@tsoltible ongandosdlaentisomseiof apbhnl compdutnde(A) having 8 or
surfactant is at | east one sel ected from conpounds of

Uheré AN AHnteARAA ghebratRe(!) . (1), (I11),
<11> The inkjet recording method according to <10>, wherein the
polyol compound (A) is at least one selected from 2-ethyl-1,3-hexanediol
and 2,2,4-trimethyl-1,3-pentanediol.
<12> The inkjet recording method according to any one of <1> to <11>,
wherein the ink éontains a surfactant, and the surfactant is at least one
selected from compounds of the following Generai Formula (I);, (IT), (I1D),

ITv), (V), and (VD):

R'-0—- (CH,CH,0) hCH,COOM - -« General Formula (I)

where Rl is an alkyl group, “h” is an integer of 3 to 12, and “M” is at least
one selected from an alkali metal ion, a quaternary ammonium, a

quaternary phosphonium and an alkanolamine;

10



(rvy, (v, and (M): R1- O- (CH2CH2O0O) hCH

2 COO0OM- - - Ceneral Formula (1) where RL is an
wa@bkdyhigsoup, "h" is an integer of 3 to 12, anPCT/hF2007%058900

at | east one selected froman alkali netal ion, a

quat ernary ammoni um a quaternary phosphoni um and an

al kanol@Hn@g{Der.R2 For mJI a (1) MXBSCHCOO- R2 where

R2 is arr a kyI group, and "M is aéflal east on& sel ect ed

fron1an aIkaI| metal ion, a quater W@lé Dim

gﬂ Zum and an al kanol am ne,
(CH2 O kH Ceneral FormJIa(III) where R3 is a
hydr ocar bon group and "k" is an integer of 5t o 20; R

4Whe1(e R s Eh%lgy ?@r%)ugr gnhl “M* is atq‘:éggﬁ %e M(Pfrﬁ)havgin

where R4 1s on group I'S an 1 nteger
of 1 0
élh%}l&rﬂeﬁ-"ﬁr‘ﬂm %qewe%%? @%O%&% Wiﬂ@&eavwnpbmbamum
and, "L" and "p" are an integer of 1 to 20; and General

na%k&m?@n@ne, g" and "r" are an integer of 0 to
40. <13> hhkj et recording nethod according to any
X1> to <12>, wherein the ink contains a
g, ¢ Re—OIECMECHION Hraent | SelallFeaASEla QNP
sel ect ed pol yol c%np% (B), a lactam
conpound, 4ea conpound, and a sacchari de.

where R3 is a hydrocarbon group and “k” is an integer of 5 to 20;

Y — (OCH,CH,) jOH - - - GeneralFormula.(IV)

where R#is a hydrocarbon group and “§” is an integer of 5 to 20;

CH,

H—- (OCHZCHZ) L (OCHCHZ) p——Rﬁ General Formula (V)

where RS is a hydrocarbon group, and “L” and “p” are an integer of 1 to

20; and
(l3H3 (I,’-‘H3 GH3 CH3
GHs(}'HCHZC—-C = G—(?E)HZCHCH3

l General Formula (VI)
e\ (g

C C

o) )

H H

11
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<14> The inkjet recording nmethod according to <13>,
wherein the polyol conpound (B) is at |east one

wa@edoeatwss f rom gl ycerin, ethylene glycol, diethgli/are07/058900

gl ycol , triethylene gl ycol, tetraethylene glycol,

poj yet h Ien “ col y l.ycol , dipropyl ene
g‘?’g%’fﬂ q13n p%l]eear%lrgfﬁﬁg'f)??g? %‘0 but anedi ol ,

2, 3- but anedi oI 1, 4- but anedi ol , 3-net hyM 3- but anedi ol ,
KIB> pr’Blpfamiaeb lreco:cdﬁag)mathwé dceirding 60 hayamedifallaims <1>
2-met hyl - 2, 4-pentanedi ol , 1,2, 4-butanetriol,

ko2 B2h Qﬁfﬁél%ﬁﬁ itRb ink Qbﬁﬁﬁlﬁb hcﬁbttlﬂg? abaet, )Hﬂ?l’ tHeOetting agent
trime thy Met hane, and tri et hyl ol propane. <15> The

K %?t%a ] Qél e | a&?‘ nﬁgfé’%i gbx[ﬁ ohﬁd :Qfla %gh ccﬁﬂgound a

erern npoun IS a eas one

sel ected fro rg{)yrrolldo , N-nmet hyl -2-pyrrolidone,
1#;}& BypREehar and e caprol actam <16>

The i nkj et recordi ng nmet hod according to any one of
ctns Biginkjet rddsrdingherethod aheordieate sifouwhersinathe
| east one selected fromurea, thiourea, ethylene urea,

Pty bl corilh SRADYBY & diecda? Ohd dbTeensd froky/ glywﬁﬂ Bkh@kne glycol,

recordi ng net hod accordlng to any one of <13> to <16>,

PP But SReaP by 0 ol PRRL IS8 AR i P ene

<18> The | nkJ et_r ecor di ng _net hod accordi nge to any one
dilycolgprenyleny glxgebrdiproryiene ghicehttriropylengeglycilg 1.3-
agent in the ink is 10 wt%to 50 wt% <19> The i nkj et
rladanddivd, 28t notchnediay djdlutanedisly 3anetlnfl-k3butanedidt, 1,3-
wherein the ink is at |east one selected froma cyan

I fHopafeARYCT 5 dithnediol €l 6WEAHediANG-BettyAKaig¥atanediol,
1,2,4-butanetriol, 1,2,6-hexanetriol, thiodiglycol, pentaerythritol,
trimethylolethane, and trimethylolpropane.

<15> The inkjet recording method according to one of <13> and <14>,
wherein the lactam compound is at least one selected from 2-pyrrolidone,
N-methyl-2-pyrrolidone, N-hydroxyethyl-2-pyrrolidone, and -
caprolactam.

%16> The inkjet recording method according to any one of claims <13>
to <15>, wherein the urea compound is at least one selected from urea,
thiourea, ethylene urea, and 1,3-dimethyl-2-imidazolidinone.

<17> The inkjet recording method according to any one of <13> to <16>,
wherein the saccharide is at least one selected from maltitose, sorbitose,

gluconolactone, and maltose. .

<18> The inkjet recording method according to any one of <13> to <17>,

12
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<20> The inkjet recording nmethod according to any one
of <1> to <19>, including jetting the ink by

wa@pphilicess on of stimulation thereto to form anPCTaRPE0058900
the recording nedia. <21> The inkjet recording nethod

SFEE} B bobRRD of tHaFFipactfl th THaTakid 40l o Bt
light. <22> An ink-media set. includi ng: an in k and
ot dTig inkartecoriingimethed agerrdiampio ansone of <1> to <18,

hydrophilic liquid mediumand a particulate coloring
weieaeimthe imk heathledsbphe selectédifrioth amgannnkt hemagenta ink, a
particul ate coloring material containing pignent or

g,@hgqugkf hPf PBllckGhgS. and wherein the recording
rre la conprises a substrate and one or nore coated

SOUS: - T8 R B o SR R b B etad et PP <> dp <19
ceI | ul ose pul p, the content of silica or alumna

myelnding lestng thedniby applieatermobstisodation thyetoite fapm an

wt % or | ess, and the recording nedia has an air

permge abi thetnecofdiBgimedifari n to 30 m/mn as nmeasured
using a Parker Print-Surf. <23> The ink-nedia set

agqar di 'I‘Elg ih® Jei%%ﬁ%rﬂﬁg rxﬁéﬁhoﬁ%ebgtgifxgoc?gi@e %gﬂ&e%a the

resin enmul st on an an energy cur
k- med t d { ooos ,
B uomns ahiate % sipeel S Watopraisn TiEaGrp amd

of 15 g/n2 or |ess.
light.

<22> Anink-media set including:

an ink; and

a recording media,

wherein the ink comprises a hydrophilic liquid medium and a
particulate coloring material in the hydrophilic liquid medium, the
particulate coloring material containing pigment or colored fine particles,
and

wherein the recording media comprises a substrate and one or
more coated layers formed on at least one surface of the sqbstrate, the
substrate being composed primarily of cellulose pulp, the content of silica
or alumina hydrate contained in the outermost coated layer is 30 wt% or
less, and the recording media has an air permeability of 0.1 ml/min to 30
ml/min as measured using a Parker Print-Surf.

<23> The ink-media set according to <22>, wherein the ink comprises

13
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<25> The ink-nmedia set according to any one of <22> to
<24>, wherein the pignment or colored fine particles

whane/ 1808801 une - average particle diameter of C/IRR007058900

0.16mm <26> The ink-nedia set according to any one of
<22> <R5> ' ' . ' ' of 3 cps
3¢ 36 paroRir SrptB ST Al Bkl BRI EhaARTY, 0 7,
any one_of <22> to <26>, erein t ik contains.a .
RetSr - bmakamsii@a%ﬁtca@elr%att? Oalﬁoofl”%#ei;ma? o3y pfegein
organi c solvent is one of a polyol con‘gound A) having
¢heometia és paintiod astaotep asite dandd arootint vfidb g/m?2 @ l¢gs.

i nkjet ink including: a hydrophilic liquid medium and

a9B8' t Theliakemedl08dtikcbPlifkit8arylond16f AYLls @9 RiZ4>C wherein
[iquid nmedium the particulate coloring materi al

FREbTReREo b LBRL s IS v 8 pRRE b B o tiPEELR
wherein the recordi ngymadi a conprises a substrate and

girmeteras (L0 bien to-18yBY:-s forned on at | east one

surface of the substrate, the substrate being conposed
gebrar Thy ink-metiabatssecprdipng thlenycomnt eh<22% te i<Z5eawlrerein
alum na hydrate contained in the outernost coated

kR 8k hﬁs%ovi%é’@l@rofﬁﬁ% ofil&siofer@; gepr ding media has

an alr perneability of 0.1 mM/mn to 30 M/mn as

T el e W T2 i
[cﬁg Iu?k i(r)rrlljtlasi’ilg g v?g’%r?sr(])lgglirogr)éégfcr gaotﬂfeentc,: %gx%ot%gdv'vater'soluble
organic solvent is one of a polyol compound (A) having 8 or more carbon
atoms and a glycol ether.
<28> An inkjet ink including:

a hydrophilic liquid medium; and

a particulate coloring material in the hydrophilic liquid medium,
the particulate C(;loring material containing pigment or colored fine
particles, |

wherein the ink is used for printing on a recording media, and

wherein the recording media comprises a substrate and one or
more coated layers formed on at least one surface of the substrate, the
substrate being composed primarily of qellulose pulp, the content of silica
or alumina hydrate contained in the outermost coated layer is 30 wt% or

less, and the recording media has an air permeability of 0.1 ml/min to 30

ml/min as measured using a Parker Print-Surf.
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<30> The inkjet ink according to one of <28> and <29>,
wherein the nedia is printed at a deposited i nk anount

wW@R00281938812 or | ess. <31> The inkjet ink accorPCTHgPAe7/058900

any one of <28> to <30>, wherein the pignment or

i ne_particles have a_yol u -aver article
g‘ug% Rt cejT{lééP%@g%‘ﬂfﬁwaf‘Borélﬂl% 2283, wherein the Wk fampprises one

according to any one of <28> to <31>, wherein the
i ¢fig resinmmnlsiomand sevenengyofurgblpeompownde at 25C.
<33> The inkjet ink according to any one of <28> to

<320 ke ehljet ek bokdrding BKoBOBF aRBS sthd\@REE - whbkidihhe
organi ¢ solvent, and ‘'the water-sol ubl e organic sol vent

[ . . I 3 Vi § I
GRefRFimBe e @ acRURON . b Mlo IO Dot of RSB. | oy

accor di tq .any one of <28> to <33>, wherein the )

po }%ﬂ 'ﬁﬁ%‘g'ﬂﬁg plapcgardine fQ.48Y ogROLsASCI0T39F ofherein the
2- et hyM 3- hexanedi ol and 2,2,4-trinethyl- 1,3-p entane
dbigment3g=colvred; fik¢ particlks haveadvelynmeoavesagerpamicle28>

to <34>, wherein the inkjet ink contains a surfactant,

adidnidter $80f0AGInAMS 0L Foah. | east one sel ected from
conpounds of the follow ng General Forrmula (1), (11),

(Y P B8t oo R L o v

otk g SR ERBItEHf LARscP RN B 28N el | et al | on,

a quaternary ammoni um a quaternary phosphoni um and an’
ak&3mol Bime nekjetanie nadorBimgrtd any bhp of <28> to <32>, wherein the
inkjet ink contains a water-soluble organic solvent, and the water-soluble
organic solvent is one of a polyol compound (A) having 8 or more carbon
atoms and a glycol ether.

<34> The inkjet ink according to any one of <28> to <33>, wherein the
polyol compound (A) is at least one selected from 2-ethyl-1,3-hexanediol
and\ 2,2,4-trimetﬁyl- 1, 3'pentanediolj

<35> The inkjet ink according to any one of <2é> to <34>, wherein the
inkjet ink contains a surfactant, and the surfactant is at least one

selected from compounds of the following General Formula (I), (ID), (ITD,

(IV), (V), and (VI):

R ~0— (CH,CH,0) hCH,COOM - = = General Formula (I)

where R! is an alkyl group, “h” is an integer of 3 to 12, and “M” is at least

15
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MOBSCHCOO- R2 where R2 i s an al kyl group, and "M is
at | east one selected froman alkali netal ion, a

WQ@UrAa19388 y anmoni um a quat ernary phosphoni unPeraP2a07/058900

al kanol am ne; (CH2CH20O kH Ceneral Formula (111) where

C f,5t
Gt §F1ef Y HOR°R: APRF ) ?‘ﬁ? ao*ftfi*&ﬁ%é %ﬁ%ﬁﬁﬁl@m .
(1 where R4 i s a hydroc roup and "j" i s an
fiRzegBATY PhespRoigm apd an M ) L (OCHCH 2
) p- R6 CGCeneral Formula (V) where R6 is a hydrocarbon

group, " are an integer of 1 to 20;
andGen g(ﬁbﬁﬁ'ri{%vn where "g" and "r" are an
i nt eger| of (10 40. <36> The |nkJ efenerakFomadoIli ng t o
M@% > _1R2<35>, wherein the inkjet ink

t&h a we |ng agent, and the wetting agent is at
| east one selected froma polyol conpound (B), a
Iact am conpound a urea ¢ ound and a sacchari.de.

ze Rids pmalky] gm@pa@@é#gl\’l és &b leash one sglecied, from an
pol yol conpound (B) is at |east one selected from
glkademebal il retephaxyohmnibrauhy,| 2qeaigrpasy phosphonium
triethylene glycol, tetraethylene glycol, polyethylene
ghiGol alkBLARMhARE Ol ycol , dipropyl ene glycol,
tripropylene glycol, 1,3-butanediol, 2,3-butanediol,
d 3-met hyl - 1, 3- but anedi ol ,

-0 (CHZCHZO) kH * General Formula (ITT)

where R3 is a hydrocarbon group and “k” is an integer of 5 to 20;

R* — (OCHL,CH,) jOH - = = General Formula (IV)

where R4 is a hydrocarbon group and “J” is an integer of 5 to 20;

CH,

'H- (OCH,CH,) , — (OCHCH,) -R® General Formula (V)

where RS is a hydrocarbon group, and “L” and “p” are an integer of 1 to

20; and
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1, 5- pent anedi ol , 1, 6-hexanedi ol ,
2-nmet hyl -2, 4- pentanedi ol , 1,2,4- butanetriol,

wa@7819sexanetri ol , thiodiglycol, pentaerythri®pot/Jp2007/058900

trimethyl ol et hane, and trinethylolpropane. <38> The
i nkj epynk aggprdi ng te <36> and <37>, wherein
the | ctﬁmc npdund |s 3IFe§ st3 one sel ected from

j done,
I\I—Cﬂyap&igﬁh% g ﬁuh%%ﬁe 3e- caprol actam <39>
The inkjet iQk accordl @ to any one of <36> t
wherein the, lre corrp Und i s at |east one sel

from urea, t?ﬂzu 1?(”@ ne urea, and
[, 3-di net [ da okjl_gli none. <40> The inkjet ink
|

accordi ng O|a#y one\off BG> to <39>, wherein the
sacchari deN@® at/ deast (bne/sel ected frommal titose,
sor bi t ose, luconol act dne, and nal tose. <41> The

i nkj et ink ording toéfclaimany one of <36> to <40>,

wherein the content of the wetting agent in the inkjet
ink is 10 w%to 50 wt % <42> The inkjet ink according

twhafa/%?ﬂ@mpf‘r”ﬁ@aﬂ thigddrof BREUGL N the inkjet ink is
at | east one sel ected froma cyan i nk, a magenta ink,

a |nk <43> N

Pl el Pl Aol ey R ] e reig e
substrate conmposed primarily of _cellul ose pul p;. and
ORI inkpeantap @ avqthipgragens, apd the “éﬁttlln&%&enéﬁé at least one
surface of the substrate,
selected from a polyol compound (B), a lactam compound, a urea

compound and a saccharide.

<37> The inkjet ink according to <36>, wherein the polyol compound
(B) is at least one selected from glycerin, 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'mathy1-1,3'butanediol, 1,3-propanediol,
1,5-pentanediol, 1,6-hexanediol, 2-methy1-2,4-peatanediol, 1,2,4-
Abutanetriol, 1,2,6-hexanetriol, thiodiglycol, pentaerythritol,
trimethylolethane, and trimethylolpropane.

<38> The inkjet ink according to one of <36> and <37>, wherein the
lactam compound is at least one selected from 2-pyrrolidone, N-methyl-
2-pyrrolidone, N-hydroxyethyl-2-pyrrolidone, and s-caprolactam.

<39> The inkjet ink according to any one of <36> to <38>, wherein the

urea compound is at least one selected from urea, thiourea, ethylene urea,

17
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wherein the content of silica or alumna hydrate
contained in the outernpost coated layer is 30 wt % or

woems/11@sgl t he i nkj et nedia has an air per neabP¢T/i82001058900
0.1 mM/mnto 30 mM/mn as neasured using a Parker

Print s Surf ng..wher ei.-n,.t he i nkjet ink conprises a
ﬁ?gﬁoi ' eEhY'%ang%od%ddﬁP%%d a particulate col oring
material in the hydrophilic liquid Lum e .
s4Pri cThatekiesipkiargorains tp AnYycf ‘aﬁg% 2% fégﬁnwh&ifem the
colored fine particles. <44> The inkjet nedia

aseshad agist ot IsdSonebeleeted from malkfitise] sdebitospr i ses
one of a resin enulsion and an energy-curable

%ggggg A& anmdlfseet media according to one of
> an

<44> wherein the nedia is printed at a

deposi ted .i nk ampunt of. 1 N2 or _|ess. > T

<Se e dnlesdB entlig i 8hg s S 1 250>
wherein the pignment or colored fine particles haye
vchersin the eontgat phthe westingagensin dhe ankyebink ds é.(’f%f?irﬁqto 50
<47> The inkjet nedia according to any one of <43> to
465, wherein the inkjet ink has a viscosity of 3 cps

or nore at 25C. <48> The inkjet nedia according to any

Qne-of Tffégi]ﬁkieitCInﬁzle?c%ormgrt%idhﬁ Hee bPkBE th Y4 1S0RMRIrem the
a Wat er - sol ubl e organi ¢ Sol vent,

and t he wat er sol ubl e

A EE i &2 s o e Sl e i T gt AR

i nkj et recording apparatus including a jetting unit
ofeﬂbwgukeand@b%@kymhi mulationt o an inkjet ink in
accordance with an inmage signal t o thereby jet the
i<g>f OAH {HE6t media for inkjet recording using an inkjet ink,

including:

a substrate composed primarily of cellulose pulp; and

one or more coated layers formed on at least one surface of the
substrate,

wherein fhe content of silica or alumina hydrate contained in the
outermost coated layer is 30 wt% or less, and thé inkjet media has an air 4
.permeabﬂity of 0.1 ml/min to 30 ml/min as measured using a Parker
Print-Surf, and

wherein the inkjet ink comprises a hydrophilic liquid medium
and a particulate coloring material in the .hydrophilic liquid medium, the
particulate coloring material containing pigment or colored fine particles.
<44> The inkjet media according to <43>, wherein the inkjet ink

comprises one of a resin emulsion and an energy-curable compound.
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recording, wherein the inkjet ink is the inkjet ink
according to any one of <28> to <42>. <50> The inkjet

WO e@entis8y) appar at us accordi ng to <49>, wher ei PCT/0R2007/058900

stinulation is at | east one selected from heat,

Pagsr dFFly nlgh i e asdunedy one 3 ?1513;% B4 herpin the

wherein the volune of droplets of t Pkto be jetted
nedia § priotedapp, depesitad dpk @maowpteo Je’igé’a af lepsspeed
of 5 mMs to 20 ms, the frequency at which the

863Ul Thé eAkje$ nefihi doiding thAnyosneof <43 b <df>j wheeein
formedof -the ink has a resolution of 300 dpi or nore.

fhggglrgg\&eﬁm @o{f%ﬁﬁg ‘gglﬂaeg Hav' PIYRES:-BY ethR hakias

n according to any one of <1> o <21>

or the | reco appar atus according to any one
@ﬁm&@f@i égél“%n i nkj et recorded matter

pr oduced u5|ng the i nk-medi a set according to any qne .
#t7=43Fhe onkjt mediecurcdidigstto anyeons ebehd=> tATERT 8’3‘ rein
it is possible to provide a | ow cost recording nethod

ﬂt@inkgfef 8116 hay as)ikedditybsf Mepglophidry at@FTCL. nkj et
recordi ng. Moreover, commercial print sheets that neet

?ﬁs : ;[‘g%“ etetﬂe'ﬂira BEdisEito Hf 8’: &nd Bf i8> RHEEB! wherein

provi satl factory prints when
Foe A kiohipk c'g&kaﬂﬁé aivﬁé’#%%dsloﬂ&% FEERRE TTUSHT ROY. ey e
DESCRI PTI ON OF DRAW NGS
soluble organic solvent is one of a polyol compound (A) having 8 or more
carbon atoms and a glycol ether.
<49> An inkjet recording apparatus including:

a jetting unit configured to apply stimulation to an inkjet ink in
accordance with an image signal to thereby jet the ink for image
recording,

wherein tile inkjet ink is the inkjet ink according to any one of
<28> to <42>.
<50> The inkjet recording apparatus according to <49>, wherein the
stimulation is at least one selected from heat, pressure, Vibration, and
light.
<51> The inkjet recording apparatus according to one of <49> and
<50>, wherein the volume of droplets of the ink to be jetted is 3 pl to 40

pl, the droplets are jetted at a speed of 5 m/s to 20 m/s, the frequency at

which the stimulation is applied is 1 kHz or more, and an image formed
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FIG 1 is a schematic view show ng one exanple of an

ink cartridge of the present invention. FIG 2 is a
waehemssBE view the ink cartridge in FIG 1, iPCI/ueiooms8900

a case (outer package) FIG 3 is a perspective

i)l ystrative vie Ink cartridge | oading
%‘10 a%H3 rPﬂm‘g‘l" Wgoralﬁﬁé‘f‘ atus, with the
cover for the ink cartrldge | oadi ng section opened.

Fr&2>4 As inkjthrenettded motieirgroducahbyithginkjet recording
illustrating an entire configuration of the inkjet

r 2@eked Recoranes 88 My obbGf <> o RPLHLIRE ifkRp lr@éd}ﬁfhg
VI ew showi ng one exanpl e of thei nkJ et head "of the

| nt enl arged vi ew
ﬁ%u%%é%%}(i%rg%fso an? tn% fs«@gef ﬁ%%]‘ of the present
| nvent i 9£ is.a substantial_part enlarged
STRT o J@\hremeﬁlgnaﬁer@?aw@ Bsingrde inls medimaet
of the present invention. FIG 8 is a schematic
caebidjmgatioi aory odhagf a48F Itb weti8Fat i ng an entire
configuration of the inkjet recording apparatus. FIG

9 is a RbQedih AUNRIDRREM NvehticH]fit RHHSOR 8fprdide a low-
i nkj et recorglfgng apparatus accord H%g t% éqn g g)ln%ergea ow

0 h resent .in FI G ;10 hart of
insh S PRTRE BorhO TR} et oy ¥t ualtFeisiutret
appar at us accor ding to an_enbodi nent of t he pr esent
ixe¢ardingn Moreover, commerc1a1 print- sheets that meet a partlcular
requirement set forth in the present invention can provide satisfactory

prints when recorded by inkjet recording that meets a particular

requirement set forth in the present invention.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a schematic view showing one example of an ink
cartridge of the p'resent invention.

FIG. 2 is a schematic view the ink cartri(ige in FIG. 1, including a
case (outer package).

FIG. 3 is a perspective illustrative view showing an ink cartridge
loading section of en inkjet recording apparatus, with the cover for the
ink cartridge loading section opened.

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 example of the
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FIG 11 shows an exanple of a conbination table of
i nks (Second Tabl e) according to an enbodi nent of the

w@e@3amsss nventi on. FIG 12 shows anot her exanpCEJRM07058900

conbi nation table of inks (Second Table) according to
an_enhodi ne of the present invention. FIG 13 shows
a‘ﬁk&n‘gﬁﬁidec’géleepr@é%? HEtend ™ abl e of i nks (Second
Tabl e) according to an enbodi nent of the present

i nvent ildfx. 6FisGin ¢lemséminenlangeberest showoig oné ekapads of the
(4-pass) recording. FIG 15 is a diagram show ng rows

GhkjRARIadl k1R AEReASinvenonl6 IS another diagram
showi ng rows of recording elements. FIG 17 is still

anot heri agy Wi I r r i . .
o1 orron ek AL IR pAl Bl b ST RE A vipw showine one
recoding elenents. FI.G 19 shows an exanple of a
eFapmact $he tnkiet hepd; ofithe mrepent mygnEPNaccor ding to

an enbodi nent of the present invention. FIG 20 is a

pl ot ofFI§}. & medwematic abnfigeratbabiidgrpm BESErMIDE aFCBhtire
CARRYI NG QUT THE | NVENTI ON Herei nafter, the inkjet

rc%ﬁﬂ%ﬁﬂﬂﬁoﬁ%&"ﬁﬁ@ il_QJEjeE Q@ccﬁﬂfﬁﬁﬁb hAreRtion will be
described in detail. As noted above, current research

e e e

sheets, but this requires extensive use of hig

. ¢ y
tregersiing apparaiusr acepedipigite ameybodpeent pEthepreseas.
Thus, in the present circunstances, there is no choice
Ruvehkionel y on expensive materials such

FIG. 10 is a flowchart of image processing carried out by the
inkjet recording apparatus according to an embodiment of the present
invention.

FIG. 11 shows an example of a combination table of inks (Second
Table) according to an embodiment of the present invention.

FIG. 12 sl.mws another example of a combination table of inks
(Second Table) according to an embodiment of th(;, present invention.

FIG. 13 shows an example of a combination table of inks (Second
Table) according to an embodiment of the present invention.

FIG. 14 shows an operation of multi-pass (4-pass) recording.

FIG. 15 is a diagram showing rows of recording elements.

FIG. 16 is another diagram showing rows of recording elements.

FIG. 17 is still another diagram showing rows of recording

elements.
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as silica and alum na hydrate and on el aborate
production process, which w thout question results in

woe@h/ipmsssit i ng costs and nmakes | arge-scal e priPCT/oRR007/058900

difficult to achieve. To overcone this problentthe

resent_jonvent has cond ct ten t udi
P vt QP LE R SETWE AREIBIe: HHCoBbiPREIOR 8 RGO RLIRB lements.

and has invented a |l owcost image form ng rret hod based
on a nobKk. Hshews anresemapleyofenednhinagicn taldewd inks First
with a ultrahi gh penetration capability and a nedi a

VIT4Ble P a beptdintk taRs eikhdlinedt & f 3he w@mnb@nﬁbﬁ
conventi onal one. Furthernore, this novel and

excel | eﬁt G 5 e P4t éﬁﬁgé)sdvdé: Gl dgé{']%% gﬁ-}tgl n

excel | ent per nce en use rac

printing condi t| on. More specifically, it has been
establ i shed that the use of a small anount of

ul tra-penetrative pignent ink for printing on a

r ecor di rBESEMVOINE (RORSARRYI NG €I BB El INVENTION
(perneability) -a recording nedia designed to prevent

penet r agbiinaftel; the Fihﬁf@%%c@ﬁhﬁé m &h oI hB frese fBHSRRtion
the ink solvent (i.e., water or organic solvent) to

S‘S*]fg%ldvgél){ g&rﬁr’gg\ gt he rredl a's substrate, allow ng

eco ‘erial (pignent) in the ink to
remain efficiently over the nmedia surface, whereby
even a AnBpiodmbaie: CBFraniReseTchdpaRtdsm Healipation of a
sufficient inmage density and sufficient ink drying

speeds ahighly teampareneinkKCabsirbin@kayerniy cierait dgminating
material particles of ink to renmain on the nedia

SilkhACheds, MARSHRS Fodilivdd Bale®SiveEsd G ichly BRARSREAL Y

make the | ayer transparent a feature required i'n
%23 (ﬁ'rfattfs%]ﬁil llagé( specqgc sui'facgse ' eﬂ{ugl ' p%(s:gntw der

circumstances, there is no choice but to rely on expensive materials such
as silica and alumina hydrate and on elaborate production process, which
without question results in high printing costs and makes large-scale
printing difficult ‘to achieve.

To overcome this problem the present inttentor has conducted
extensive studies to provide a more inexpensive inkjet recording method,
and has invented a low-cost image forming method based on a novel
design concept by combining a pigment ink with a ultrahigh penetration
capability and a media with a low ink absorbing rate as opposed to the
conventional one. Furthermore, this novel and excellent image forming
method can offer more excellent performance when used under a certain

printing condition.
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| ati tude in choosing materials for coated | ayers. The
present inventor has found out that ink absorbability

w0 g00dapssglent on nedia's air perneability, thuBCT/JP2007/058900

conpl eting the present invention. Mre specifically, a

| owco I mage .f.orymi ng.method that..th resent

i nvent i on'y ﬁg%%fggaﬁ‘l% 1glha§i Geniesty l}e?e@lw%@d%ﬁﬁ Hfizngrall
a media which has a specific air perneability range
aArgowRb sb ulira mensérative pignientniedy foy printng oom sedording
and/ or alumna hydrate -materials w th higher

atnsdizbaiil lesy inK adsoEsh Al BE Gurethdability) L he rBéqsiens media
invention-with I ess ink absorbability is realized by

: Lsiiing
i s R R G e R
coati ng, nethod) theyreon I gnment pengtration )
PRoeR EhR o Pient Bht, aited o raaniBgofarshiplepdvely
barrier layer to have the same appearance as

marmesie dhe mediajsssylstwate) ellowing oulydéigedlating matereal
Wth a texture simlar to those of general conmmerci al

Mbigthent) et Helindt oo nk SiglkfGeibntly dNE: 1R hielia s@yEee,i N
the present invention is to separate pignent from

[ I | t ..
ShEy el A S ahBulh PR B PEIRT: PO piffciont image
barrier |ayer. to have_a mcroscopi¢c structure, e.g., a
ﬁgﬁnétf‘é’ and feffiient MisAmdpe cpesd Atdbe SR time, ot Cansing as
The infiltration rate of the ink's solvent conponent

dueny asksingmadseial pheticles lof vk 40 eemaipondhei metlizesurface as
barrier layer. Note, however, that too many pores

rRssible elntigdtadeld Afed fo REELSSAPE a1 tHé"Eg@i' $P%parent, a

separation function, which then |'eads to reduction’in
infg%ﬁlgregﬁﬁﬁalge\él Jﬁga{r%%%pgl?)gﬁf isn]% Ieg rrrn?ergia,pﬁ{etrie gr%g'%vi%% IEIIhlgh wider
latitude in choosing materials for coated layers. The present inventor
has found out that ink absorbability is dependent on media’s air
permeability, thus completing the present invention. More specifically,
a low-cost image forming method that the present invention intends to
provide is realized by combining a media which Has a specific air
permeability range and whose outermost layer is nearly free from silica
and/or alumina hydrate — materials with higher absorbabi]ity.

The media according to the present invention with less ink
absorbability is realized by preparing a substrate, or paper substrate,
consisting primarily of cellulose pulp and providing (e.g., by coating

method) thereon a pigment penetration preventing layer (barrier layer).

By allowing the barrier layer to have the same appearance as print
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inside the nedia with tinme after printed, leading to
col or change. The porous structure in the coated

wo a00811988% typi fied by pores, is closely rel at BAT/IRR0071E8900

liquid absorbabi Iity, and coated | ayers vvith | ar ge

re volunes known ex I nk r babi I'i.t
s % B h A P CoBEFS matte Tt B 2 degrareasiptiar to
general_hi gh- quallty papers are known to have | arge
pldrose wéigarerl cppupetgiakpeing® | ayers used in coat ed
papers for general commercial printing and publication

printi njhefendtivvreduirédise thelbatriiee!lyyeal thePpFedent
vol unes. While the conventional inkjet printing schene

ri%q"éhﬁ%ﬁ iogd 'sﬁg%f&t@ (;Jfléfn%%t RAUA RGN i {ﬁg%&)% 5118& only the

ayer In the resent |nven Ion require

relativel ysmal | es I S
tFPAYentAD Reymsate| 3ﬁ§u¥’ﬁ{ﬁr@¥eor i%g %ﬁ’@ ¢ for @163%%@# yer to
to control the rate at which the coloring material and

sleA Kee EicHOSERP e ST B evae a-6d aaperousestiieiure buoirder tif achieve
the coloring material in nmedia s thickness, and that

atthi@ ppnetpor. atBhe SifillpetioR aaty 6f e fnlkes mv@gﬁ/éaxuﬁ@néﬁt
barrier layer is the media' s air pernmeability neasured

E{Eé(f?g? e%rlhecrasgé Wﬂeré\"‘ﬂfl{are ﬁi‘er nQ Bi Hhd Batfe %%S UNGte,

icates that ar ge’ pore vt
al}e nmor e rrreableto gas Wlth|eSS(f barrler

WEFETa Oaﬁﬂaalawpﬁ%ge% It 1 degradagiomein, perfppgance of the
of fer gr eat resi stance agaj nst perneation of gas, and
tmgmetnt@epmmom Barctian, wikichrtthieo! leads 06 reduetieen in image -
exhibit Iow liquid absorbability and | ow perneability
althsetyCeh dot Baiifs Pigtddt pdHtiRI&Y b1 the media surface to migrate
inside the media with time after printed, leading to color change.

The porous structure in the coated layer, as typified by pores, is
closely related to-the liquid absorbability, and coated layers with large
pore volumes are known to excel in ink absorbability. Coated layers
used in conventional inkjet media and general high-quality papers are
known to have large pore volumes, whereas coated layers used in coated
‘papers for general commercial printing and publication printing are
known to have relatively small pore volumes. While the conventional
inkjet printing scheme requires media with large pore volumes, the
barrier layer in the media of the present invention requires relatively
small pore volume.

It has been established that, by controlling this pore volume, it is

possible to control the rate at which the coloring material and solvent in
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In general, the Parker Print-Surf (PPS) is an
instrunent to nmeasure the surface roughness of paper

waopeenimsgeertai n pressure adopted in an printiPgr/JpP2007/058900

operation, but by replacing its readi ng head by one

designed for, ajr ahi lity neasurenent, neasurement ..,
SRRt ortht +rd She St hus el oG e R HoRaRedia's
for air perneability nmeasurenment are available from
cidnelmesisapnd dhdbas. apNronviaie, sbmple measuire @fithe pore volume of
generally avail able for the neasurenent of air

AsarrRadialet i tHe PRAGSs alhp&rmi@iBitity heshsuired vsavePakker
t housands:- of seconds for the neasurenent of the air

;i ity of the barrier layer in the present
i'nvention. In addition, Gurley Mthod | acks
reliabi|ity for lLowair perneabjljty paper., For these
r easons‘,Llri ermeahdlty e BqagurnEhat AREIS thaharGRGs vith
use the Parker Print- Surf for the nmeasurenent of air
dergepbrd volpmeshareainore permabblel toygax witdoleaserslamtmied
using the Parker PrintSurf is a conbination of the air

NessiBRRick) hyd MirtRbal WHH S18N pRRd vblemak biee %@?ﬁﬁésﬁéﬂnce
e

of base paper. It i's assuned that the nedia o

IR0 pINEIRLODE UsE St BUASHALE T30S (o RE Sl o6

e alr .per e l1s ver

conpared_.to that  of coated |ayer, .and the air,._.
ﬁ-’é’i“ﬁ%eatﬁxlhiﬂwtl%‘i" liqrid hspriabil endleypaanealibty apd excels
the present invention is very small conpared to that
ah inkéaauirstprapertyAccordi ngly, the air perneability
nmeasured with a Parker Print-Surf may be considered to

be equitwaliral, @hbMRuRel ReLTSAP! (PRY) RfaPRIdEhehfYS"
since the air perneability of base paper iIs
nnelggétgllebtlh%' surface roughness of paper under a certain pressure
adopted in an printing opeljation, but by replacing its reading head by
one designed for air permeability measurement, measurement of air
permeability is made possible, and instruments for air permeability
measurement aré available from commercial vendors. Although Gurley
Method is generally available for the measuremént of air permeability of
paper, this method requires several thousands of seconds for the
measurement of the air permeability of the barrier layer in the present
invention. In addition, Gurley Method lacks reliability for low-air
permeability paper. For these reasons, it‘ is desirable in the present
invention to use the Parker Print-Surf for the measurement of air

permeability.

The air permeability of media measured using the Parker Print-
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More specifically, the air perneability of the barrier
| ayer of the nedia of the present invention is

wore@suIwss usi ng a Parker Print-Surf avail abl e PCDIR2007/058900

Messnmer | nstrunments |nc. or Lorentzen &N\ettre. The

5 BB B S AO% Da A O Pt B o i

I ayer S. al r errreabl lity suitable in the present

ineyBeap tbasgpapesn Hsisassnmpshthatdhermediseal dhespresent
air perrreablllty set to not greater than 100 m/mn
nasenifien uses aufubstiatamadphion céNuloke paar aThegur
coloring material and solvent fromeach other and in

Eiegﬂleﬁﬁﬂiﬂgtdf duRBERe 1%”9@&7 B %bhfﬂ%?gb 86t | 'of anted layer

i schar ge fron1nozz es I's applie a sur

Fagbe Bt mean R Tobar s Theef (eoalidh e AL Srccent

imredi ately separating into a_ soli d co onent (e.g
dByention iyaewr smalloemnnassiliy thatl ohthesubsirats npé&m@mdmgly,
(e.g., water and ink solvent) foll owed by rapid

phe ﬁﬁ&péﬂﬁe&ﬁilﬁy sn@dduradeith adPa e Paht- Surfanenbei Nt o
the nedia. The solid conponent remai ned on the

TeALASH AFFe @ M&ﬁﬁ’ gf % efr.h*é‘%bﬁﬁpof @zﬂrger layer since

VI Scosity I ncr ase I's drie

lorin or rred that flat gl ossy
iﬁ?%@gmﬁ’#@i’ﬁ Y Pf BarerBaney ’rst%eé’aﬁ’r% fe controlled for
i nstance by changi ng the pignent- toTesin ratio. In the
case oMasrepentficablyl thavkirqrermegibality nbthe biarheralayeyiof the
air perneability are generally advantageous in terms

ehediflof 2h6 PireddminRenfioh 18 AE@sulE¥@ e A B ®r Print-Surf
conventional inkjet nedia have a low air perneability

t@%%ﬁ&ﬁﬁeufrgﬁ MR sBm TR T ruM {18 rIﬁ@F, ofrr]f)(@eh{@etn &dm]i'ﬁ'g i The

backing pressure during the measurement is 1,969 kPa.

As a result of studies to determine the barrier layer’s air
permeability suitable in the present invention, it has been established
that the media’s éir permeability set to not greater than 100 ml/min
resulted in sufficient capability of separating colt;ring material and
‘solvent from eAach other and in high-quality images. When a small
amount of ink discharged from nozzles is applied onto a surface of media
having an air permeabﬂity falling within this range, the ink spread over
the media surface, immediately separatjng into a solid component (e.g.,
coloring material and resin) and a carrier component (e.g., water and ink
solvent) followed by rapid permeation of a small amount of carrier

component into the media. The solid component remained on the media
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present invention, these inkjet nedia should have a
hi gh air perneability when neasured in accordance with

wo b@7prssedure used in the present invention. ROT/ERRET(58900

such a low air perneability originates fromthe

USRS oD B SRRt e R e

ink receiving |layer is deposited onto .the substrate by
imdriger asalarore biverhe fommed doat hang flatydossy surface.
conmponents into the substrate and (2) to prevent

oxi di zaThigmippenabability cantley écdtrblled @4 Bhata @) batanging
entered fromthe backside of the nedia. Thus, this | ow

conﬁﬁ I Qbh4gﬁlién&0t achi eved by using a

tion of a speC|f|c ink and a specific nedia,
whi ch the . conbi nation is disclosed in the presen )
i nvent i]g‘ntheéBéBS CPBYeTEn tmegia, &Ea%w& Bilish gir
the present invention that the total ink amount be
srerimgabyliveste geneayallyradsadéageaipimeteants plemkeshsorptioh
the coloring material in ink into the nedia for

gfdrfdiinedvicd. 0 Bxlenz@hiefsode EsHvmtithalBhR ek aheahqu 4 M air
medi a surface, and to ensure ink drying speed. Tot al

fﬂ(;é?r@éﬁ%lfﬁfy 55‘ n:?e%fsh.gp(? ﬁ g%agﬁé? Hﬁeel{en,ft %E(om TRAfE ad ted 1 in the

mati on“and reters {0 an anoun Unl are

used to forma solid inage X|rrumden5|ty
RS W%@hg}lm 34@1519 %Vq & hpgly air
possible to print an i mage of unlforn1den3|ty Wi th

| ez mdadalitynwhen dn b sodidny ascerdarceawithdiha miotédmeonsed in
i nk absorbability by specifying the total ink anmount.

\¥Ba P8 invaafioAN MMrdo%er SREhi AN af MM edHBly originates
exceeds the total ink anpunt specified in the present
'ﬂ"é’lgncth'eo&b%ﬁrate itself in most cases; the substrate is made less
permeable to air in order to (1) ensure that an ink receiving layer is
deposited onto the substrate by preventing permeation of the ink
receiving layer components into the substrate and (2) to prevent
oxidization of colc')ring material by (oxidative) gas entered from the
backside of the media. Thus, this low air permeability is not achieved
By using a combination of a specific ink and a specific media, which the
combination is disclosed in the present invention.
<Deposited Ink Amount>

It is preferable in the present inyention that the total ink amount
be strictly restricted in order to prevent permeation of the coloring

material in ink into the media for efficient localization of coloring

material around the media surface, and to ensure ink drying speed.
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conventional inkjet recording, it results in
si mul t aneous perneation of ink pignent and ink sol vent

WO na0a/119368 medi a because the barrier |ayer cannpCT/JP2007/058900

separate pignent from solvent conpletely, and/or

TeslllihE anfowhtl 4 kmpotiy 0 paRgfeet fdi‘rinia{‘g%t formation and
significantly reduces the ink drying speed

I t bt ai ned.
(R A8 o S Sl R SRt 20 ol BnfE with o
|nvent|o I S, use t he maxi mum dep 03|ted i nk. anount
%@B{S%W i ?&ac@mm thﬁ)aﬁeﬁeﬁﬁgm%ﬁ%ﬂtéﬁw be
15 g/ n2. Image formati on at an deposited i nk amount of
possiblerte primanad smg/gebfoarifores dehsity withdes lfading and
significantly high quality, free from beadi ng and

Bl gved Bn%eﬁiaﬁ%ﬁ@ﬂé@ R ah RrbabllRy R4S eﬁ:lﬁlyfnfff ﬁhe

range |s 12 g/ nRor less.” The reason for Specifying

APt g Ml “PHOA AR i e 0B £ B

conbi_nation of a conventi onal dye ink and a
exepdnthe felal inkjaaoyrisnecitied itathe Reesont drvengion as in
mat eri al deposited onto the nmedia surface in the

eomeationabvekjet eacording, tih esaflty & siniultaneshy portesisen \vf
for the coloring material to be deposited in an anount

S higmh et aﬁ&’ 10 %6 ehf ?nﬂl‘)er]‘iieamﬁﬂﬂ L%@dc b rier 1 Wﬁyer

exceSS|ve col ori ng. nat er I's needl ess an even

t he hi enetratiye ink of the sent .j nvent.ion i
Y D A S S BT P Fep s o

renalnlng i nk solvent with adjacent dots, thereby

dusalrenihpermention dhat @gmﬁ@ntbnr%dméhﬁmkeirarmg speed.

maxi mum deposited i nk anpbunt value is set high as in

Aoevrdiiglorisiight quki ety ingagysdinag mx & oliamddi ng the ink
of the present invention, a large anmount of ink is

Consungd b Qp@&h@éﬁﬁ%ﬂén 804 ik of the present invention is used,

the maximum deposited ink amount (maximum total ink amount) upon
image formation may be 15 g/m2. Image formation at an deposited ink
amount of not more than 15 g/m2 can result in images of significantly

high quality, free from beading and bleeding. It was also found out that

the desirable range is 12 g/m2or less. The reason for specifying the

upper limit is that the combination of the pigment ink and media of the
present invention differs from the combination of a conventional dye ink
and a conventional inkjet media in that the coloring material deposited
onto the media surface in the present invention, and therefore, it is only
necessary for the coloring material to be deposited in an amount

sufficient to cover the media surface and thus excessive coloring material
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areas and shadow areas, and therefore, the nedia's
pi gnent separation capability exceeds its limt,

wo emal1i48sg) i nk smear and significant reducti onPCTIIR2067/058900

drying speed. Even when high image density IS required

0 n et..recoy dj
R EREET bty Besl HAER, ceTHBRY Blnotfivh ShRiog R Hibacte
formati on can, be extrerrely small_ conpared to that of
ARYRAIAD Bnused, Ak roadts neuniaverablgiiptesieranee of khe gemaiging
conventional inkjet media, the | esser the nedia' s ink
ahk colvaht Witly adjdvenidoss, lthkedhy ¢dusing beatlingand blerding.
mat erial uniformy spreads over the nedia surface. In

ot her YRLASselWiferenk nié%ﬁﬁﬁuﬁ de ?Gﬁtte&%‘k a%((%ntt WaulBsdisat

surface; therefore, even he medi a offers poor

absor babi n be re drl d and
BrER R g cante té%%%&%teracag BeRerPhin fis of the
anmount of carrier that perneated. the nedla can be
paegAntynuentien.cy laxgecunpnnt pf ik isronsimast in pringing of solid
penetrating agent (EHD) and fluorine-based surfactant
beeds andSBAAYwtareabearad deerefdie, the noddig’stpigmientt abparation
anmount of the ink required for printing, it is nade

[

BRPEbES o5 O ohe P, Mentlihs I 3o dhd RERPAONR e tRction
conventional ones. |If the sizeof the ink cartridge is
ﬂﬂéng N2SREFE- conventional one, the frequency of
repl acement of the ink cartridge can be reduced and
| owcosfiveniwmkemfigh image densyy s seqBasildnicopyentienal inkjet
smaller the total anobunt of the ink is, the greater
rBcordaig, ithe tbtalermsuipi efreh irﬂ@ﬁ%lﬁhbﬁ@eﬁﬁﬁﬁfﬁﬂtidﬂlrequired
but, too small an ink anpbunt |eads to too small dot

%PHEQ&{ forth A5 LSS bg%txttleé’melyﬁfﬁall compared to that of

conventional ink required. In addition, in contrast to conventional
inkjet media, the lesser the media’s ink absorbability, the more likely it is
that the coloring material uniformly spreads over the media surface. In
other words, the iﬁk forms a light coat over the media surface; therefore,
even when the media offers poor ink absorbabili’q‘f, the ink can be readily
ﬂried and bleeding and beading are less likely to occur. The amount of
carrier that permeated the media can be readily adjusted by controlling
the amounts of a p‘enetrating agent (EHD) and fluorine-based surfactant
(e.g., FS300) to be added.

By reducing the total amount of the ink required for printing, it
is made possible to make the ink cartridge, and therefore the printer to

which it is mounted, smaller in size than conventional ones. If the size
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it is desirable to determ ne the total ink anount
within this range depending on the type of inage to be

w@eioiiiesss Herein the ink total anmount is nmeasuP€dJRRp07/058900

gravimetric nmethod. Specifically, a solid imge that

ur.es 5 cmx 20,.cmis printed on SuperFi ne.paper
(BRPRAPESBERP88s 5 S sampiasdRe soparnbaBal oneths frequency of
maxi mum i mage density. Inmmediately after printing, the
vieipdageront oletheapércagtridge can beasdneed anddowesagihprofing is
the sheet before printing was subtracted from wei ght

O atlB § opEibilé.€ dBpsip£Nly, theaim aldévtit K ta Eathound @f ¥hé U6k S the
mul tiplied by 100. This value is defined as the total

[ f oS 26l > i .abhe  f
AR sk lgF A W AUE o i PRI LB st
i nk._fixing agent. The ink f|xing agent serves to

(el mlaaﬁﬂqwgisﬁ%rmgoq Hall deddidmetenin Brigied matter. Thus
material and nedia surface and anobng pignent particles

tib im desirablertol datetrmime tine totalfdn anwunikwithia tisanage
i s added, the pignment particles tend to fall off the

NRichdah 8h theitHhedf imake tHbe freagdn, such an ink
fixing agent shoul d be added in cases where greater

I mage fy ] I ed. This ink fix nt_.oay.
of | owfﬁrgfééghtﬁgrlﬁﬁlggaﬁtim %ﬁt 1|Sss S?Sel’rlreeﬁatgfﬁ "?ﬁglr]:lrg rﬁat 1c01¥19ﬁ10d.
resin_enul sion, or energy-curable resin _such, as

Recalitii%a soldhimagn Hitanpasiiesotinrnel creifspented on

I nk> The ink of the present invention should offer
HgheiRine pagei SEHAGaBPSON Cong.)r 2qukjedpapes shbagat a
tension of 25 mMVmor less to achieve this. Asurface
t8AgiAAnPimaEE AbREItY.N A AR ATV hARH pitntis fidle! WERHL Of the
paper sheet is measured, the weight of the sheet before printing was
subtracted from weight of the printed paper sheet, and the resulting
value is multiplied by 100. This value is defined as the total ink amount.
<Ink Fixing Agent>
Itis preférab,le for the pigment ink of the present invention to
contain an ink fixing agent. The ink fixing ageﬁt serves to maintain the
.binding force between the pigment material and media surface and
among pigment particles to a certain level or more. Whep no ink fixing
agent is added, the pigment particles tend to fall off the media after
printed. For this reason, such an ink fixing agent should be added in
cases where greater image fidelity is needed. This ink fixing agent may

be of low-molecular weight, but is preferably formed of resin emulsion or

energy-curable resin such as ultraviolet light curable resin.
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obtain high-quality i mges because ink slowy
perneates the nedi a and causes bl eeding. The | ower the

w@E o7acess ensi on, the greater the capability oPCT/JP2007/058900

separation of the pignent from solvent thus, |ower

sgrf ce,lension,d Jnore preferable. The surface
tensiagh 15rsiane al so be readily adjusted by

adj usti ng the amounts of a penetratjng agent (EHD) and
f1 uor i ke inkod the presandrinvertign shpukbelfer jighpapefgation
The highly penetrative ink of the present invention
eaphlslisP abd ragRireed Sw@rfentearionofil5 woNdntoress bk pehieve
nedi a. Note, however, that since the ink penetrates

fhen hasheied &&g@b?ﬁg&\é%‘f bR pSTRRYA 1Akl 18 falre to

ordi ng nedr a resent 1 nvention, after in

droplets, are jetted on the nedia syrface, the.jink ..
Sbiverieh iy dwagss hesahiar Gk FRBEY Berpa B Bediapnd
dots spread over the nedia surface, making the dot.
daasestldeedimgl | Thedlowrersherpagéacedeasiop, thaggealsr the

decrease and the printed nedia surface tends to be

ESxABILRS of AesaradiciodHthel Figaiedtifrém oledits ehhsdoealsiriace
i mages, inkjet recording that uses a set of a

’ i nki h y :
EPEERS ARG R bl bc i e SREae iR ink Bin@lld BE
as_conpared w r.ecor di n

inting, h i nkj et t hat
oadily siushed PRIAGHERECHS AR HEALE DISHEUpRaseHt CEHD)

i nvention. The use of the fornmer ink-nmedia set results
iandribderihée-based subfacmtneiggFSpeettabeladdedease in the
anmount of consumed i nk. For these reasons, it

i spref qrablightyPpesrhfige i8R Of ¢hopro®ditanebntiba danedenbe

i nvention. <Ai'r Perneability> As noted above, the

falf)?)fiteid g rceo %ieﬁl%%ngYV(t)ﬁetﬁ%riﬂ{%t ﬁl@ﬁﬂ. iI{To’Eel? flowever, that
since the ink penetrates much faster in such conventional media than in
the recording media of the present invention, after ink droplets are jetted
on the media surface, the ink solvent permeates the media surface before
the wet ink dots épread over the media surface, making the dot diameter
small and thus image density tends to decrease a|1nd the printed media
‘surface tends to be textured. Accordingly, in order to produce high-
quality images, inkjet recording that uses a set of a conveptional inkjet
sheet and the pigment ink of the present invention requires high
resolution for printing, as compared with inkjet recording that uses a set
of the ink and recording media of the present invention. The use of the

former ink-media set results in reduction in the printing speed and

increase in the amount of consumed ink. For these reasons, it is
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present invention is to separate pignent from sol vent
inink and to allow only the solvent to perneate the

waewstiimse, and it is desirable for the barri epCl/aB2007/058900

to have a mcroscopic structure, e.g., a porous

stryctyre in order to achieve this functian. The
Pt o0 fsf hE rafordhes mincia oLuhs BRTsnspURBHE™
decreases in _cases where there are no pores in the
bafty Bermeghility®hus nmaking ink difficult to dry.
However, as note above, too many pores result in

degr adaAk aotddabevd, ehsdaaetioh réfeirbd BFehe HARRTARYEOFNIn the
function, which then | eads to reduction in inage

bhY 10! ' | cl esent, Ln;the

REh S n Sl R 3R b, Sy SECRIHS b0 ttow
after.printing, thus resultipng in color .change. The
i LY Fhe 50 %t&PtISF,m’cﬁat%it e SubgEake. and it isdesHablpforshe
of the present invention suitable for the imge .
f amriay layes thbawe ammidresqupés structumes vig. om poe@dsstrachere in
100 M/mn or less in order to facilitate separation

ardefeo @ehvettiPie@RYn. f reme s¥eRiod Paledf th8Inkls solvent
perneability of greater than 100 ml/mn results in

f ai oy.f .uni f C i ng. of pignent. .
et itasdt RHEEThAY flp B0 AOF R inuthedgerier
That the air permeabi ity is 100 _m/m n nmeans that
naxss fonadnakia , 0131% to Wy-haHemever, agaroteahioyn, top
advant ageous in terns of ink penetrating rate, but
pogngmporparesudt as degrpdetion it petfonsanpoofshapiEraset
covered with filler particles in the coated | ayer, and

hepaeatifBIEnEeHs] wHidheiHeh Te8dd 86 eds&ion1e ﬁnﬁgle density

hi gh-grade image gl ossiness is required, the
BB hikRERY s Pidesitrefegt §t Do Tnerli Buptadete amiggare
nmuch, excel l ent i.mage gl ossiness. Since it is necessary
inside the media with fime after printing, thus resulting in color change.
The ink absorbability, or air permeability, of the media of the present
invention suitable for the image formation scheme in the present
invention needs tlo be 100 ml/min or less in order to facilitate separation
of the coloring pigment from solvent in ink. An éir permeability of
greater than 100 ml/min results in failure to form a uniform coating of
pigment, significantly reducing image density and glossiness. That the
air permeability is 100 ml/min means that many pores are present in the
barrier layer, which is advantageous in terms of ink penetrating rate, but
pigmen’; particles migrate into those pores and are covered with filler

particles in the coated layer, and hence image density tends to decrease.

When a high-grade image glossiness is required, the air permeability is
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in the present invention to retain the ink's coloring
materi al and resin conponent on the nedia surface, it
w0 g00n01988esi rabl e to enploy nedia with a hi gh PCT/JP2007/058900

permeability, i.e., with many fine pores, because

| gk lqy i.al L Spi

R i R R L T
n air perneability that fall]s within_the .

have a )
f’aﬁ\@w#& egemuch e nb WNRER BOFSIestn ¢ HYKE ki nagpssary
a substrate consisting primarily of cellul ose pulp,

i incthe presepéinearyson tn wtaamthe talk’es doloaire (sitexiaband tresin

on the substrate; it is possible to use paper sheets

desmn goreshtf o t1ge RRIdRA SPGB %1idnoP deBirh BB ®€nploy media with
publication. When printing particularly on such paper

it i8:100SSlb ' [ t hat ;has .a..
PLSRIP pelinchBIRSPES Pl sl Bh pBrl Rbab MO Eo Rrine
Where.ajr perneability is too small, it takes much .
tfogte B?&n@@ﬁﬁﬂéﬂﬁ6¥ of sol vent perneation even when

the ink of the present invent is used, and thus
beadi ndltasdufficient foy medianwith 4 idveligk tabsodeahility to have an
reducing ink dry speed and increasing the |ikelihood

ofir Pelr iR bty {1t thkS wifioin {HeRee é(rﬁ}iﬁ?‘}_ﬁ%ge atHY RleBiPB,BCted

value for air perneability is 0.1 mn or nore.

T horB TREER: dubebie oA BSisFRGa R ticEfinloge pulp, e
PECEE RN L N NE AT R
when dried, causing inmage snmearto nore easily to

quassible Ab tise paipea shigisatesiphédforqunent] t¢ampreztial phirting
and publication. When printing particularly on such paper sheets, it is
possible to obtain a print that has a texture similar to those of general
commercial prints.

Where air permeability is too small, it takes much time before
completion of sol\'zent permeation even when the ink of the present invent
1s used, and thus beading and bleeding are more 'likely to occur, reducing
ink dry speed and increasing the likelihood of offset or the like. For
these reasons, a preferable value for air permeability is 0.1 ml/min or
more.
<Solid Component in Ink>

The content of solid component in the ink of the present invention

is preferably 4 wt% or more. When less than 4 wt% is used, the ink’s

viscosity shows a moderate increased when dried, causing image smear
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too nany solids result in severe nozzle clogging and
print defects (voids) are nore likely to occur in the

w@eootiexsss mage. Thus, a preferable solid cont ePrtT/IE20@R058900

is 5w%to 15 wt% <Anount of Silica> The barrier

| ayer of the nmedia o he present invention.i.

e Paalipyo pGet i cAhoRRR prteRRE SEIE Sop Gy 1§ o Pferable,
air pernmeability falls within the range set faqrth i{] .
srempmyssolidsi reguhitingseveno nevae clagmng and; prnt é9£ﬁct% voids)
thickness is preferably 30 mmor less in view of

588 w26 11Ed]H Go ©esWSin MY privesd imhge baThuey a payferabkersolid
be made very thin, but in that case it is preferable

£0n 40 1802598 R UU 0kidenOr 9ani ¢ pi grent with hi gh
8§%p| y!n§ p;ope;ty,_as opposed to conventional inkjet
media, in qQrder for instance to prevent occurrence of
mﬁwib%gl,hcé%henonenon where the col or of the

deposited coloring material becomes visible fromthe
r ever s &hsilderiwr lager af thromedid eféhe presept ipgention 1s not
preferable to use a smaller anmount of silica or

3 bR YEsRi@ed TR RIdkMCEs Wb lbngd awitpaieifeyimagbility falls
property generally used in conventional inkjet nedia

-a$; i ngrgani i t.- 131 | f ;
AR AL B o o aibtior
occurrence of h .the b [

Ty oA o kR oS LARLY 39 68 OF JPS e R O e PR o

costs Wien materials that offer high oil absorption,
sosty. aMateorern ahbyhdrates lapercavbe apadalveny thingbut in that
amounts, it becomes difficult for the ink solvent to
U8 iff s PReEBbRALS b8 o BYES abhfountofiHbEtat pigrktrinith
high opacifying property, as opposed to conventional inkjet media, in
order for instance to prevent occurrence of show-through, a phenomenon
where the color of the deposited coloring material becomes visible from
the reverse side of media. 'To achieve this it is preferable to use a
smaller amount o.f silica or alumina hydrate — materials with low
opacifying property generally used in conventionél inkjet media — as
inorganic pigment in the barrier layer, preferably in a level of 15 wt% or
less, minimizing the occurrence of show-through even when the barrier
layer is made thin and further reducing the manufacturing costs

When materials that offer high oil absorption, such as alumina
hydrate, are contained in large amounts, it becomes difficult for the ink

solvent to move from the barrier layer to the substrate. Alumina

hydrate that has absorbed a large amount of solvent causes image color

34



10

15

20

hydrate that has absorbed a | arge anmount of sol vent
causes i mage col orchange and i mage snear due to

w@R2@mansssni gration during long tine st ora ge PCT/JP2007/058900

therefore, alum na hydrate is not preferable in the

pr.esent vention. | norganic p| ment s us
ﬁtan£%ﬁ$¢ gaeay rduegprmgmel %mﬁﬂep Z?fb%rlmﬁ
carbonate talc, kaolin, illite, clay, caIC|um

mOmgmatherecEmec nbwméng hiytleatetistramiprefarhblesin treipresent
titani um di oxi de. Anpbng these pignents, those having
hhgBgfionef raction indices can reduce the thickness of
the resulting barrier Iayer Among them it is

pref er ghl, %éexglg l'lpsgré)%@k§ e li? g?%seen%rm%%bﬂ b ALP

of cost™ sed
conbi nati on or can be used to%eth r wth._oth

pryermdude magnesEynarBoRRign Falss aalin i clash calium

present invention is inpaired.. Kaolins are preferable

haebosste! balciwmoailfite tgiamnmnwhs;ted and|tojamiwin gioapde. t y
and a texture simlar to those of sheets for offset

P 3kl e
PSP GEp e (adhe HRIRALE BANIA PRELSE can reduce

G BTang o o® Bp s QR BS T BV BB b Ryt it

preferable that a kaolin having a partl cle size
disferaple tonse palghuaicarhen aqlym ptenmppf post. These
particles with a particle diameter of 2mmor less is
fiY¥mtunteeas aso beuselén ooMbiyatias oreanry esedtageither with
the total kaolin population. The content of kaolin to

S5 pE10 2, PR L NSRS et frcamin
Tirr]l%elltjlgmn is impaired..

Kaolins are preferable because they excel in glossiness
development property and a texture similar to those of sheets for offset
printing can be provided. There are many types of kaolins: delaminated
kaolin, burned kéolin, and engineered kaolin, a surface-modified kaolin.
Considering the glossiness development property‘, it is preferable that a
kaolin having a particle size distribution in which the proportion of
kaolin particles with a particle diameter of 2um or less is SO% by mass or
more be 50% by mass or more relative to the total kaolin population.

The content of kaolin to be added is preferably 50% by mass or more. A
content of less than 50% by mass result in poor glossiness. The upper

limit of kaolin content is not particularly limited, but considering the

fluidity, particularly thickening property under high shearing power, of
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l[imt of kaolin content is not particularly limted,
but considering the fluidity, particularly thickening

w@e@paLesys under hi gh shearing power, ofkaol i n, P&r/Jp2007/058900

content of |less than 90% by mass is nore preferable in
ter of coating.suitabi];jt These i norganic pignment
rg%f?qsm; hEGHePEOF Iessi m%&%%&mﬁa@ 1 R088 Bi5P e aﬁlﬂ ipyperms of
silica and organic pigments having |ow refraction

i epditgssuibadaiidy.es of the organic pignents include

wat er - sol ubl e di spersions of styrene-acryl copol yner

par ti cl'PheseSingi-eagicpitinaitse RaviERPRI fr@idd ﬁi(ﬁ§es may be
pol ystyrene particles, and polyethyl ene particl es.

AU TRY TR, M35 il PR

gani p(ﬁ%g]gnt to.be, added |s 2 parts by mass to 5
?%@Pgﬁ‘ﬁ Pepniopiemants ipgludeswatsr-sotablerdippensiens of

pi gnment. Since organic pignents are excellent in

gityssiangey] depelyoprepdrtplen etysenerbuisidiase tdgilymer particles,
specific gravity is smaller than those of inorganic

V&R rne bhriifleRBOSSd at
\F/\?hl chis E?ubgr 1y © bul kygbﬁemﬁrggg%oﬁggl%ﬁd 'lg%céga%%?%m

GRS ORI hb e R R 1 PR B

ﬂﬁwreas mhe it exceeds 5 parts by mass, the show
cﬁﬁeﬂu%g the exgame pigent tq ke added do Aaarenby imass to 5
terms of cost. The organic pignents are classified
iperos by sndssipey pe) partsoby massyfehe dancrgariopidmeht.t yP@ice
according to their shape. In Iight of the bal ance

FPeAfid fentd e %%%eﬂ&’{teino %Eéih}g@é QWélb%fme%"ﬂ (ﬂr@?@rt&x and

coati ng property, and flurdity of a coatfng s
BBy R B 5 R R et
is possible to obtain a coated layer which is highly bulky, highly glossy
and excels in surface coating property. However, when its amount is
less than 2 parts by mass, no effect is obtained whereas when it exceeds
5 parts by mass, fhe show through easily occurs and it is not economical
in terms of cost. The organic pigments are classliﬁed into a solid type, a
hollow type, and a doughnut type according to their shape. In light of
the balance among the glossiness development property, surface coating
property, and ﬂujd\ity of a coating solution containing organic pigment,
the average particle diameter of organiq pigment is preferably in the
range of 0.2pm to 3.0pm, and hollow type organic pigments with a
porosity of 40% or more are more preferable.

<Thickness of Deposited Coloring Material>
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range of 0.2mmto 3.0mm and hol | ow type organic
pignents with a porosity of 40% or nore are nore

woe@armBs e. <Thi ckness of Deposited Col oring PCT/JP2007/058900

Materi al >As a condition used in the image formation in

the pre t ' [ o f.eor

the nedistsorRLEsh xid by %ﬂ%%ﬁ-fﬁﬁmo i COMESRht

such as col.orj ri.al and as thinly as ,
oBSmfs; 141 deriratie oo G OFex Hegmsidia RErieR et of the ink's

|nvent|on the coloring material is deposited onto the

nedichcoynpérent, sah aistco oripg efatestoll endhisin, tes {irinkt 2l

i mage have a coloring material conponent deposited to

aﬂéé&'ﬂﬁl@” ess the rdéondohg hethod DFEhE ﬁ‘éﬁhtfﬁ?/eﬁﬂbﬁ t1e coloring
at when the coloring material particles |ocalize

[ Vv th VElage depasi- t ed

HARIAPR e i s RSR SRR, JRASEHH PPl chat he

C|Q | eadi ng to onr carrier perneation and_poor
"Suﬁéﬁ e Rcolonng mpghery &@mrpom@mmewé?@é@ang

|s that after the deposited coloring material has

bidg ckukssad Apoolondesyy rBherdasbondar thislieshdepdsin ik aioxing

the nmedia surface in the formof projections fal

ofnb e Al pARidIBE IR abizE Eﬁﬁ?odc%pfdéﬂ?eéirenai@‘éhé BR8tdge depos1ted
resi stance to smear and resistance to st ge. To neet

f ti-on conditi
i o BRAFig Sl AR AR LS akrin® Iiehigased Tepding to
dots. of each indiyvidual color ink by calculatlon on
(RROTHASTIST pRTERAtigNARGPoYRINE dFy PrifgEnadche Hrobhergreason
The nethod of image formation is not specifically
rios tthe dowegpingiis thee, aftdexherdepodtddcedloritgsanidiésl had been
is effective in formng an i mage by using respective

It(#i%(E ﬁégg(gﬁigg nil%‘hgﬂﬁl%rﬁlafesm%%ithalﬁn%mﬂg nddiaSkirfacki& the
form of projections fall off when the media surface is rubbed, and impair
resistance to smear and resistance to smudge. To meet this image
formation condition it is required to appropriately optimize the size and
arrangement of (iots.of each individual color ink by calculation on the
basis of the digital data of image to be printed. IThe method of image
‘formation is not specifically restricted, but the index method to be
described later is effective in forming an image by using respective ink
patterns in Which\the upper ink amount is set. The thickness of the
deposited coloring material can be measured with a known method. In
the present invention the thickness of the deposited coloring material

was measured using VK-9500, a laser microscope available from

KEYENCE, by measuring the distance between the background area and
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deposited coloring material can be nmeasured with a
known nethod. In the present invention the thickness

wo@bowwhessseposi ted col oring materi al was neasurBAT/IE200M058900

VK- 9500, a | aser nicroscope avai | abl e from KEYENCE, by
§§ﬁ§uru&% t he glst? betme n .the background area
be spating of salormg B E’E}Ia ring material .

<Materials Constituting Barrier Layer> Binders used in
tMaperslsritonsiviaingBater bayeir | ayer are not
particularly Iimted as Iong as they strongly adhere

t o t he Bindleeuséd th bRG prekRe inWeh€ibn ¢ONBAirisk Riyleh@re not
barrier layer and they are water-based resin or

SLABARD10 e 80385 39 RLOSHL Ay BARFRL B2 liifontan
uch as oxidi zed starch sterified st h,
ir?fw@n%dme Fosgtibite thebariardayoeand thek are swalerhased
soy bean prot ein s cellulose derivatives such as
azmshbosay emisionerhichoseisas dorbldelanget hyl cel | ul ose;
styrene-acryl copolymer resins, isobutylene-maleic

aci d arptwahpled oTRRe wdRE-Haged @ésm%‘blﬂdéé%l?h@ﬂé alcohol;
vi nyl acetate enul sions, vinylidene chlorid

SRl R ch R AR s%%?éﬁ' SRR G %nsim §4xt’ws
I h f bl t
styrdnand graan e@s@awi abeiny GeeRenn prelIBs O TBIste
The styrene-butadi ene copol ynmer | atex may be copol yner

| detrevatpesenzhl as carbdxyorethppel ubsatandghy drvxyhilgicellulose;
styrene and but adi ene are contai ned as nononers, if

RRFRSRAA My P LHSSLy FRAGEES, MobutPRALKARIEIE %&@Mh%cﬂ%te
copolyner IS nDdlfled by chem cal reaction

copgfymer resins, acryl emulsions, vinyl acetate emulsions, vinylidene
chloride emulsions, polyester emulsions, styrene-butadiene copolymer
latex, and acrylonitrile-butadiene copolymer latex. Among them, it is
preferable to use starch or styrene-butadiene copolymer latex in terms of
cost. The styreﬁe -butadiene copolymer latex may be copolymer latex
generally used for paper coating, in which styreﬂe and butadiene are
contained as monomers, if necessarf other monomers are copolymerized
and the copolymer is modified 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
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nononers, acrylic acid, nethacrylic acid, alkyl ester
of acrylic acid or nethacrylic acid, acrylonitrile,

wordogitesssi d, fumaric acid, and vinyl - based noPOEr2007/058900

such as vinyl acetate are often used. A crosslinking

agent such as nEth | ol.i ze t hyl ol i zed
uﬁ% YREL ﬁ%@l% 6%%3?%@ EU}(QE rylagnide and having

|socyanate may al so be cont ai ned, and thecopol ymner
cehf-arosshigking prapesti magsbaused hyThesanrayl berided singly or in
havi ng sel f-crosslinking property may be used. These

neymbatitoad singly or in conbination. The proportion
of the vvater-based resin (binder) added in the barrier

| BYer BRGSOk SREALST SN B0t

by nass nmass, nore pre

% by rmss ba ed n the tqtal solid component of
szﬁrlrif‘err laygy, 8?93 &ﬁs REesent 1ngeRidpR is preferably p0% by mass to
i nsufficient adhesion force, and concerns rise that
pURddry maks, moreipsefduablydi% byahasnts 60%hey atassrigishd of the
the barrier |layer and reduction in the strength of

| ot €T SHd EaRPsne sl B4120a! 1aj &g ewoegiﬁéuca@ébxﬁsnﬁ?@ﬁﬂtst f
the barrier Tayer as needed to a evel that does not

ffect of the sent

AREHr ERIR TR SB0P Apd et slfe BT O A OHETRAAs aue
such as di spersants, thickeners, water holding_ agents,

redustinig thestrepathoithe barrissilavemandaedectienin the
conbi ned with usual pignents for coated papers, and
adbngthnal inyeraddibioindes such as pH adj usters, anti -
septic/antifungus agents, antioxidants and cationic
Or gani A SRERAN S rFYe RS 48t added to the barrier layer as
needed to a level that does not impair the object and effect of the present
invention. As additional ingredients, various auxiliary agents such as
dispersants, thickeners, water holding agents, anti-foaming agents and
water resistant additives combined with usual pigments for coated
papers, and additionally additives such as pH adjusters, anti-septic/anti-
fungus agents, anti-oxidants and cationic organic compounds may be
used.

Surfactants used for barrier layer are not particularly limited
and can be optionally selected depending on the intended purpose; any of
anionic surfactants, cationic surfactants, ampholytic surfactants and
nonionic surfactants can be used. Among them, nonionic surfactants

are particularly preferable.

Examples of the nonionic surfactants include higher alcohol
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Surfactants used for barrier |layer are not

particularly limted and can be optionally sel ected
waolependissgy on the i ntended purpose; any of ani BEi/aP2007/058900

surfactants, cationic surfactants, anpholytic

surfactants a urfactants can be use
AT e, eﬁgﬁ% q@ﬁf?ﬁ Athy 3@ a@drls?a, jatty acid
preferable. Exanples of the nonionic surfact ant s
i efdiyleiee oxigherd daicts polevdlghealkeobrl dgeaethylene axideadducts,

phenol et hyl ene oxi de adducts, fatty acid ethyl ene

gﬂl@r ATHIGER, 2B/ ¥iHy2EHhe akﬁl@rﬁlidlﬁﬁé atl Hoil eneidedtii§lene

hi gher al i phatl c am ne et hyI ene oxi de
| §
S 0L S A DR 75 218 Sof Ry mene
glyc yI ene _oxi ucts, .fatty a esters of
gglye&%ﬁy qng 9x1d a&dguétﬁ alty Acich epteae o gbfqer@p fatty acid
acid esters of sorbitol and sorbitan, fatty acid

essttersofoperdaeryideitod|fhity atiflestersfof ;soirbamll amd sorbitan, fatty
al cohols, and fatty acid am des of al kanol am nes.

THGE @SR JTRUUSRH, A1AlYhEFs dfpAPRRbRRkI ol haid faﬁgr acid
pol yval ent al cohois are not particularly |imted

g%lgb&gesse&palkgn(gi)?ﬁ%e ﬁﬁgg%gtg ye Pg Icl:lg %gnéllgr%rllﬂ cont 1nat1on
trimet h'i(l ol propane pentaerythritol, sorbitol and

sucr osel hepplywpdendtalgolels aaR ingé Paatigelegly limssed and can be
obt ai ned by substituting a part of ethylene oxide with
aditydrexlly solecte dsdeplendsng vnphk énteraddddeaxposbusyd eremples
oxide in a range in which their water solubility can

Q%cﬁnwg@@eﬁﬁ@ ﬁhﬁ@ﬂﬁmﬁbb&ﬁe %&ﬁa%%ﬁﬁowéo%nbﬁah&

| s preférably 50% or 1ess
DA s S ) R

a part of ethylene oxide with alkylene oxide such as propylene oxide or
butylene oxide in-a range in which their water solubility can be ensured
are also effective. The substitution ratio is preferably 50% or less. The
HLB (hydrophilicﬁy-.to-lipophi]icity ratio) of the nonionic surfactants is
preferably 4 to 15, more preferably 7 to 13. |

There is not necessarily a need to add cationic organic
compounds; they are optionally added depending on the intended
purpose.

Examples of the cationic organiq compounds include
dimethylamine epichlorohydrin polycondensates, dimethylamine
ammonia epichlorohydrin condensates poly(methacrylic acid

trimethylaminoethyl methyl sulfate salts), diallylamine hydrochloride
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There is not necessarily a need to add cationic _
organi ¢ conpounds; they are optionally added dependi ng

worowhessst ended pur pose. Exanpl es of the cat i Pei/aP2007/058900

or gani ¢ conpounds i ncl ude di et hyl am ne

i.,chl or dri n po] yconden di net Ian1ne anmo
B 5 e oD B PO N AR R B g e lawng Sait sulfur
trimet hyI am noet hyl nethyl sulfate salts),
ddigride) apelyelljantehhyd fasbhaides salts pdlpeallidamine

copol yners, poly(diallylam ne hydrochloride salt

shiy ddichitirodd sl dl@lf)ﬂé&hi!rﬁé'}iyﬂrﬂéhlbﬂﬂeoﬁlf)o hibM8asalE s,

pol y(al |l yl arai ne hydrochl ori de sal t d| al yI am ne

h t n
SEIRFE Spcifidets) RIS TG LR Bormdinmide.
di.cyandi am de amoni um chl ori de urea f or mal dehyde
GfdeR e yameniun ehlepdeaeadernaldehydespngensates,
amoni um sal t condensat es, dinethyldiallylamoni um
apalpallydengmeilyaindmhé ﬂiayamﬂyamrdmemhgmﬂnumh saltidadeakiies,
pol y(di al | yl di met hyl anmoni um chl ori de),

iy hly mlbﬂpvaxﬁﬁi&ﬂhﬁfmemm ﬁ&'l:y@?f%llggnge%’tglﬁf}ﬁmﬁi@x' de),

pol y(dral Iyl di met hyl ammoni um ch 'yl am ne

SRS B Ry BE PSPt bR R onide) o o
et it %?@pﬁéa%é%%ﬁ&? o Fr{fbe oAb |
derivatives of acrylanine polynmers, and
gmly@haHYEhmemhyhnaﬂnbmmn&lﬂwlde dmidiylﬁnn&b dydrdbielseide salt
may be used singly or in conbination. As the substrate
URRShd tivd) NS 2288 did1KkARh Ofhyl 8 r@6iugh Shloride copolymers,
acrylate salts, acrylamide diallylamine hydrochloride copolymers,
polyethyleneimine, ethyleneimine derivatives of acrylamine polymers,
and polyethyleneimine alkylene oxide modificates. These may be used
singly or in combination.

As the sui)strate used in the present invention, an article
obtaining by mixing chemical pulp, mechanical pulp and pulp of collected
i)aper in desired proportions is used. Those obtained by papermaking
raw materials in which an internally-added sizing agent, a process yield
improver and a paper strength augmenting agent have been added as
needed using a fourdrinier former, a twin 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.

The pulps used for the substrate in the present invention may
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obtai ning by m xing chem cal pulp, nmechanical pulp and
pul p of collected paper in desired proportions is

wWaIs@d/119BBOse obt ai ned by paper nmaki ng raw nat er PEl/$P20017/058900

whi ch an internally-added sizing agent, a process

i eld.inprover, and e tre h gugnenti ng agent
G ey e DTS G U8 oiahIon] Broearmbiof wood
atwinwre former of a gap type, or a hybrid forner

i matprighsach astréeableached cfaft putpsimeedpmlenived tirse bleached
conposed of the twn wire are used. The pul ps used for

t &iaft phlgd, dreadleat hReRigs8Athd MM hATpSTRUEAR 18R tree
virgin chem cal pulps (CP) made by chém cal treatnment

i | t ft I
anRaChOTL B Bold oAl e b BAERRE sl pallps eedle
e AR 8l RS el e Ui s
sulfite pul ps, needl e | eaved tree bl eached sulfite

peidps, or bsivetrtzee unblewbld dudfitd pukpspulthshlosr materials;
needl e | eaved tree unbl eached sulfite pulps wth fiber

ngd &k &hf‘%in IRSEHMiIVAINSIDs TRoManh a8 !bypﬁh%m%im tféﬁ@lﬁegi{ of
a

mechani c treatment 'of wood materials such as groun

bR meEier L L L s b R0 sET PR BuE s Lp Pl T8
E&E}té{;erm) e, , used papers ma){ be empl.oyed, and raw

aaica! prinsr seraticheipigal pulps wike pthes fihagemaignials,

white with rule marks, creamwhite, cards, particular
whi t e, edihermahe,twesedspapdrs mapbe encploged dnd eawkanterials
paper, special high cut, another high cut, newspapers

a6 hie QA &p cH AP s iRclIE SupBP Shisd, APRRL Grith f}!u'lé Ynarks,

speci fication table in Paper Recycling Pronotion
Qﬁ%gﬁ{ Whist%? %H'ds(,: %lalryibufa%nv{rﬁ&g,t J%%d%%glp vlsﬁu%, simili paper, color

white, Kent paper, special high cut, another high cut, newspapers and
journals 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 which are information-related sheets; use;d OA sheets such as
VPPC sheets; used papers of papers or plate papers of coated papers such
as art papers, coated papers, finely coated 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-
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sheets, printer sheets such as thermal papers and
pressure -sensitive papers which are

wo pfoonngsBg on-r el at ed sheets; used OA sheets surtT/aE0$PRBE900

shee t s used papers of papers or plate papers of

t o) .
AR s SE T RgRY, TRREL B PBELEE RARAL B
paper s such as quality papers, color high quality
IBRIMANGILt epapers, |etter papers, packing papers,
facsimle papers, nmediumquality papers, newspapers,
f ancy-Themsed ppppe psip ssgenemdlycpmdyced byremisning the e
papers, pure white rolling papers and mlk cartons are

folevHeed siapd: chem cal pul p papers and high process
y|eId pulpcontalnlng papers are i ncl uded. These nay be

Sin in.co ati The used e .S

§12 AR etieB bt BB HseR mantt fe LREMPERRRT APGRAS

) a dissociation step_ in which used paper is crunbed
trﬁebmﬁnb Sfigh eynteelé%ﬂlﬁ@ﬁforw pRd ghepupals; and pripted inkg are
chem cals, and printed inks are renoved fromthe
farheves] ﬁ@ﬁ) tlae ibengii ng step in which foreign matters
(plastics and the like) and dusts contained in the

%dd@éﬁﬁ{%(&'éﬁ 1hevOHiéﬁ%i«'§1gﬁ§in§tt%9§ 6§99s8ks 8nflt88Ne) and

) a dein |ng step in which the printed inks rennved
&P n1th usi ng the surfactant, ar.e elimna

i T Pt TR BE ARSI G )
a bIeachlng step in which the white degree of the
¢lepBeY i s enhanced

(3) a deinking step in which the printed inks removed from the fibers
using the surfactant are eliminated with a floatation method or a
washing method; and

(4) a bleaching 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 so as to prevent cu‘rling of the printed
sheet.

For fillers for the substrate used in the present invention,
calcium carbonate is effective, and inorganic fillers such as kaolin;
burned clay; pyrophylite; sericite; silicaj:es such as talc; satin white;
barium sulfate; calcium sulfate; zinc sulfide; plastic pigments; and
organic pigments such as urea resins can also be used in combination.

The internally-added sizing agent used in the substrate used in
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usi ng an oxidation action or a reduction action. Wen
the used paper pulp is mxed, its the proportion in

wo b@7tioisas pul p is preferably 40% or | ess so aBCT/@P2007/058900

prevent curling of the printed sheet. For fillers for

e substr.ate used in the.pre t i.nventi.on, cal cj.um
EAF pEveeais ReSalPa s pobbASHIEIARD, Hmiftdt A @i S pitioRky
kaolin;, burned clay; pyrophylite, sericite; silicates
selentessfronl pubkielyi knawnn interbaky dded) siaing, ageaite jugad for
sul fate; zinc sulfide; plastic pignents; and organic

PhIgjeE Bhéetsl C Praforvs @ tnteesallg-adde daisinghzantedre for example,
conmbi nati'on. The internally-added sizing agent used in

o | . .. S i .. i
LSRRI SpLaFfiafl BpeRtes el SN R RIS
from publijcly, kno i nter.nal l.yadded, si zin nts used
FINE ARPRE Ushkapen tabErdiipR At SHPSITALT RYe DERHEY "rs) ped
agents are, for exanple, rosin emulsion-based sizing
agang ageEeangd kforofeutnalepardrimalkingedllsnyl syceigénacidsed
upon fabrication of substrate are neutral rosin -based

ainhiy S RIS A), usied abns ditinead (AHDY anEpkirbbundrksinybased
succi nic acid anhydrate (ASA), al kyl ketene diners

S B0 PO ARGRUTHE S 3 RSB £110 A0S San £

utral  rosPn siZi ng agents an succl nrc
aci d anhydrate are particul arly preferabl At i.s.
SUPAPIS %“r}g e awmlrtk@ﬁé#a Rﬁefeéf@ o bl ingugicient fr
smal | anmount because its sizing effect is high, but

vheallgddedent divmen e beldddedyintshainalhambnint because its sizing
coefficient recording sheet (nedia) surface decreases

bffedt sigh, bhdwHERKESIdIR ebhreailtdp thAP Pk fribigén t hi s
reason, al kyl ketene di mer may
coefficient recording sheet (media) surface decreases to a level that
makes the surface too smooth. For this reason, alkyl ketene dimer may
not be preferable in terms of feeding property during inkjet recording.

The amount of the internally-added sizing agent to be used is
preferably 0.1 pafts by mass to 0.7 parts by mass per 100 parts by mass
of absolute dry pulp. |

For an internally added filler used for the substrate, for example,
a conventionally and publicly known pigment is used as a white pigment.
Examples of white pigment include white inorganic pigments such as
light calcium carbonate, heavy calcium paljbonate, 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
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not be preferable in ternms of feeding property during
i nkj et recording. The anount of the internally- added

war@rngssgent to be used is preferably 0.1 parPGI/iB2007/058900

mass to 0.7 parts by mass per 100 parts by mass of

bsolute d ul p...,For an internally added filler used
rhyduomide, @htERae.clithapong, zpAlite, MABAVERESHARY
publicly known pignment is used as a white pignent.
Bragpesisinp hydiexide pagdenganicgigoe nih sueh aretyzmecbased
pi gnents such as |ight cal cium carbonate, heavy
clhetiv i gae Ao alceylik pRstit pighfdhts ! ﬁdl?eﬂgdbﬁé,_tkﬁicrocap sules,
sul fate, bariumsul fate, titaniumdioxide, zinc

L.oxi de:  zi i.de,. zinc tin. Wy .te,.
P AE S oo b roBile  THRBIRT pe LR HEY G in
silicate, magnesiumsilicate, synthetic silica,
O droxi de, alumina, |ithopone, zeolite,
magnesi um car bonat e and nmagnesi um hydr oxi de; and
ofyaductiohdviethad efiBhrdsr $iayeene- based pl astic

- pignents, acrylic plastic pignents, polyethylene,

M cr oCapsdHREhod bE ProéBTiMS a HErdR 12786y bESAS mIihSd%n a
may be used singly or in conbination. é%roduc ion

f. rier L r= _Ethe, net hod of. providin
SaliepEe8iis 5O b Sic TR Dt SRnd ey el o
particularly limted, can be optionally sel ected
d@f@@ﬁdﬂ% op the fatendedparposar pod dor exampls, the apgihed of
the nmethod of directly applying, the nmethod of ‘
tdisergheapplyingnheaneth@bpf iradsforringeond bece spipli¢d ahehe
onto the base paper, and the nethod of spraying by a

SRhaY sGBstrlfe Yhtd i s §8d he hetHTA S rQ¥ing by a

direct application are
spray can be utilized. Examples of the method of direct application are

film transfer systems such as a roll coater, an air knife coater, a gate roll
coater, a size press, a simsizer and a rod metalling size press coater; and
blade coater systems by fountain or roll application.

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

The pigment ink that is essential in the present invention
contains at least a pigment, colored fine particles and a water-soluble

organic solvent, and contains a wetting agent and a surfactant and
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filmtransfer systens such as a roll coater, an air

knife coater, a gate roll coater, a size press, a
wa@Roogi1rsss and a rod netal ling size press coat ePCT/arpd07/058900

bl ade coater systens by fountain or rol | application.

SRP i Hetr-Rernan-HbaF canips @O inpa) IMgABLARioh guch as a

furnace or a heating drum Furtherm)re in order to
reegent Her selotiageagemti ncrease the surface strength,
surface finish may be given using a cal endar appar atus

(-sCgleringaAgiidar , soft cal endar, gl oss cal endar).
<Inks> The pignent ink that is essential in the

presentad INEBIbARLSILE: 5 otSaRte @ RLOMPIL.: GRL 38

fine par es an ter- € or gani
and cont ai ting g]ﬁ nd.a surfactant andvvhere
Fhe§

Flmeny (P ‘Fq}P]E ne @ﬁffal ithieseiareffipenntieles)an

such as a fixing agent for coI oring agent. -Coloring
Agrepus Akspdreiaodionne gobgeer particles ipseitablyoised im which
at |l east one of a pignent and colored fine particles.

AB1orA 2661 O 6atf lchSt HRS bE &!ESmeRl RAUEAYS h%fb%%hsdo Bained.
of fine polyner partcheS|s suitably uSed in whic

ﬁg's"éegﬁ&%é“?% B 1osFE bR ol B T RET Pk

been contai ned" rreans either a state where color

ab&ruaaﬁ tag vhyrercolaromatrrdal hag been petlyded ipfine rolgmer
or a state where color material has been adsorbed on
paatislesf ace stte fo nerepol gmmn texdal has bsen Aldeorheidosn the
material is not particularly
surface of fine polymer particles. The color material is not particularly
limited as long as it is water-insoluble or poor water-soluble and can be
absorbed by the polymer, and can be optionally selected depending on the
mtended purpose. Here, the phrase "water-insoluble or poor water-
soluble" means that 10 parts by mass or more of the color material is not
dissolved in 100 parts by mass of water at 20°C. Here, the term
"dissolve(d)" means that neither separation nor precipitation of color
material is visually observed in a surface or lower phase of the aqueous
solution. The volume average-particle diameter of the fine polymer
particles in which the color material has been contained is preferably
0.01pm to 0.16pm. A diameter of less than 0.01pm is close to that of dye
particles, and therefore, optical resistance decreases and feathering

becomes likely to occur. Moreover, it becomes highly likely that the fine

particles readily pass through the barrier layer and causes density
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limted as long as it is water-insoluble or poor
wat er - sol ubl e and can be absorbed by the pol yner, and

wean7hesspti onal |y sel ect ed dependi ng on t he i PCEMRDOG /058900

pur pose. Here, the phrase "water-insoluble or poor

wat er sol ubl e%. means that 10 parts_by mass_or, nore of
CFrdvcBon,  dngiateler;of xpateditbap) Q,’é‘gumnreﬁ@étsplarqlggwg at
mass of water at 200C. Here, the term "dissolve(d)"
néigpkarging openings aned fdteas inthe pringes ciegulttang om fafure to
color material is visually observed in a surface or

| shviain MB‘ﬂQsdHathﬁ Stabelets sol ution. The vol une
average -particle dianeter of the fine polyner

parti cl i ' 0 rhal .has heen.

Cont ai xR el o Ry o g A3 WRShined g
of less than O O is close to that_ of dye particles,
a]ﬁéfi"t pigmpnds, W&T&E are peb partinlar etimatadiand gan be

feat hering becones likely to occur. Mreover, it ‘
bepdnred ihselhtted ddpeindingan thhénténmiedoputposkeeand engy by of
pass through the barrier |ayer and causes

deifisdrt doRgAEHc FFHbrghAnst. a!"!@i@rh?féfs_ &rigetEnit h8ments include
0.30nraresults in clogging at di schargi ng openi ngs and

e b R b AR e R L Fuligies Al figiom
gent )s%i h%n t hose_described above_include pignments,
\?W‘gﬁ % bagium yiedlow, cagmpum yad, ehremaueayelinw, carbon black,

optionally sel ected dependi ng on the i ntended purpose,’
dfuissean bhieodn@ ndtmil powaegsni Amamgortgani exrbbx dintlesndfihe
i norgani c pignents include titanium oxide, iron oxide,

Chlﬂké:&é"pﬁéfé%l_@.t e ExBaple T8 Ak Eh1atk liﬁl.:lﬁlid*ég?those produced
ydr oxi de, bariumyell'ow, cadm umred, chrom um

ﬁ)ﬁ%}%‘lgc\ﬁ Hé%a§%€02 a5 Erl‘l%t l Hgsﬁi&%nﬂglltlé{gt xan%%hg&t g lfuxpr?a{/\éjaexggfhod
or a thermal method.

Examples of the organic pigments include azo pigments,
polycyclic pigments, dye chelates, nitro pigments, nitroso pigments and
aniline black. Aﬁong them, the azo pigments and the polycyclic
pigments are preferable. The azo pigments inclﬁde, for examiple, azo
Alakes, insoluble azo pigments, condensed azo pigments and chelated azo
pigments. The polycyclic pigments include, for example, phthalocyanine
pigments, perylene pigments, perin'one pigments, anthraquinone
pigments, quinacridone pigments, dioxadine pigments, indigo pigments,
thioindigo pigments, isoindolinone pigments, quinophlalone pigments,
azomethine pigments and rhodamine B lake pigments. The dye

chelates include, for example, basic dye type chelates and acidic dye type
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i ke are preferable. Exanples of carbon black includes
t hose produced by such publicly known nethods as a

weonracesstet hod, a furnace nethod or a ther nal PeEIIFR007/058900

Exanpl es of the organic pignments include azo pignents,
Eﬁ|¥%é0|ic pi gnents, dye chelates, nitro pignents,

£ Y pi gnents and aniline black. Anmong them the
azo pignents and the polycyclic pignments are .
pr ef er AbecolorreoiiRe pagyeBEhE 3re HE Ba%’ﬁlc‘fléffﬁ’ek%de?n‘é%n be
| akes, insoluble azo pignents, condensed azo pignents
aptioahtlakbatted depéydimatan tHhmtpotyd peirposeiifgrerample,
i ncl ude, for exanpl e, phthal ocyani ne pignents,

PeioK QAR éolopgiéxﬁé’ﬁ‘ﬁs DloBRM Slified!t hTRES BRREbe used

pi gnent’s, qui nacri dohe pignents, dioxadi ne pignents,
i ndi,go pi gnent.s, ..t hi oi ndi go pi gnents, isoindolinone
S5t ﬂFé?qHHﬂHBBHPHtone pi gnents, azonet hi ne pi gnents
and rhodam ne B | ake pignents. The dye chelatei :
i ncl udExameples of pigreentmior blagie ingipde eaehon blackd{§.L
aci di c dye typechel ates. The colors of the pignents

@li?m@ﬁt bkt T)cthalr 4y furinzict ddady) damanblaek patdtgleald hlack and
sel ect ed dependi ng on the intended purpose; for

%ﬁgﬂ.ﬂlef?llagg?ﬁf%tmm é%gdiﬂ)seg, Bh (P RS hendbeack 11) and

exenp hese may singly or In

EP B0k 179 O OAPHFEBRAT RIS A OB BE DlAgi (L E Digment
bl'ack, |anmp bl ack, acetyl ene bl ack and channel b] ack,
dack 3).subh the cadppeblacks vaed frr the blasktpismeatk ink) thase
titani um oxi de, and organi c pignments such as aniline
Bird@licdd by thé GiiBitce method or the channel method and having a
primary particle diameter of 15nm to 40nm, a specific surface area of 50
m?/g to 300 m?/g as measured by BET method, a DBP oil absorption of 40
m1/100g to 150 mI/100g, a volatile content of 0.5% to 10% and pH of 2 to
9 are preferable.

Exampleé of commercially available products of such carbon
blacks include, but not limited to, No. 2300, No. éOO, MCF-88, No. 33, No.
40, No. 45, No. 52, MA7, MA8, MA100, No. 2200B (supplied from
Mitsubishi Chemical Corporation); Raven 700, Raven 57 5Q, Raven 5250,
Raven 5000, Raven 3500 and Raven 1255 (supplied from Colombia);
Regal 400R, Regal 330R, Regal 660R, MogulL, Monarch 700, Monarch
800, Monarch 880, Monarch 900, Monarch 1000, Monarch 1100, Monarch
1300 and Monarch 1400 (supplied from Cabot); Color Black FW1, Color

Black FW2, Color Black FW2V, Color Black FW18, Color Black FW200,
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bl ack 1). As the carbon bl acks used for the black
pi gnent ink, those produced by the furnace nethod or

wo b@7akmssiel net hod and having a primary partiBCBIP2007/058900

di aneter of 15nmto 40nm a specific surface area of

oPelrse R 0. Bford Bhacky ORD.olok Black Fare), Dhiniex 55,

volatile content of 0.5%to 10% and pHof 2t o 9 are
pPeiméex b, £ rimbeany) Bentéx t 40t Prirdekyl 400 iSpabia¢ Black 6,
products of such carbon bl acks include, but not

| SpediglBlavk HOSpet3flBlANR- 4208d Sfdci :
Noi.%is, No. 52, MA7, I\/A8,4&MAI Q0 r\bfﬂglglzdggé fi“&’&ﬁéfeﬁgm

Egggh&%gsubishi Chem cal Corporation); Raven 700,

veén 50, Raven 5250, Raven 5000, Raven 3500 and

Raven %55 (supplied from Col gnbi a); Regal 400R, Regal
330R, @rath%zwew&{}r cologpratang, exmples o magments for
Monar ch 880, Monarch 900, Monarch 1000, Mnarch 1100,
Npelkove inik S 0tcladel Wtnaotclimi#@doto| €Ubpligee it yelito@ab da)xt yellow
Col or Black FW, Color Black FW2, Col or Bl ack FwWV,

@), oz, 33|1@06ﬂi§é%§xelféw AN agk1 £SO, 7CoI3004 BE2cks SHOQ
Coi’or Black S160, Color Bi ack S170,  Pri ntex 35,

oellbiri gidd), 8% 5 1. 8, T, 175 (Bl SEpde el 99, 95
Speci al Bl ack 4 %su !ied from Degussa). For the
’éf%ﬂt]é)os ap]'CéO r1 :|]|ﬂ9i, I’lé,oa él(‘&nﬁﬁeé 135:931%9“]93&: div0, 151,

yell ow i nks include, but not limted to, C 1. pignment
yED3 and 1 5¢4f ast yellow G, 2, 3, 12 (disazo yellow
AAA), 13, 14, 16, 17, 23, 24, 34, 35, 37, 42 (yellow

IHrR;)n 8)%53%}51?1&3& pigmefds fdfmabentdink St ddas aAf ¥t 1idied
to, C.I. pigment red 1, 2, 8, 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)), 48:4 (permanent red 2B (Mn)), 49:1, 52:2, 53:1,
57:1 (brilliant carmine 6B), 60:1, 63:1, 63:2, 64:1, 81 (rhodamine 6G lake),
83, 88, 92, 101 (cblcothar), 104, 105, 106, 108 (cadmium red), 112, 114,
122 (dimethyl quinacridone), 123, 146, 149, 166,l168, 170, 172, 177, 178,
179, 184, 185, 190, 193, 202, 209 and 219.

Examples of pigments for cyan inks include, but not limited to,
C.I pigment blue 1, 2, 3, 15 (copper phthalocyanine blue R), 15:1, 15:2,
15:3 (phthalocyanine blue G), 15:4, 15:6 (phthalocyanine blue E), 15:34,
16, 17,1, 22, 56, 60, 63, C.I. bat blue 4 and C.I. bat blue 60.

Moreover, examples of pigments for intermediate colors for red,

green and blue include, but not limited to, C.I. pigment red 177, 194, 224,
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97, 98, 100, 101, 104, 108, 109, 110, 114, 117, 120,
128, 129, 138, 150, 151, 153 and 154. Exanpl es of

w@e@mansss f or magenta i nks include, but not | iPCT/aRR007058900

Cl. pignent red 1, 2, 3, 5, 7, 12, 17, 22 (brilliant

fast _scarlet), 23 48: 2 er e d_2B (Ba)),
4@52%%3%?%?1%5@%%% 384“%‘ ?’@H}‘)n,(tpvdgf%% 3@7 %gnéﬁt Clegigment
(Sr)), 48:4 (permanent red 2B (wn)), 49:1, 52:2, 53:1,
sereen(hand |36ant carmine 6B), 60:1, 63:1, 63:2, 64:1,
81 (rhodam ne 6G | ake), 83, 88, 92, 101 (col cothar),

104, 10%s tHOHigmOsts( saddisiraristisy g)iéﬂagnt&&f'e sditdble used
(di met hyl ~ qui nacri done), 123, 146, 149, 166, 168, 170,

: : 93. 209 an
p{Bichghl b Lhubly Bencild wibhouridner BenBhnida Wi ot

ot limited tq,,.CL pi nt _blue 1, 2, 3, 15 (copper
IRR Ao bitrandilie gEo Ry 5 Rended ket pigiment surface Qireotly or
(pht hal ocyani ne blue G, 15:4, 15:6 (phthal ocyanine
tﬁ%@elgk)qnotbee 4tomg, gromp. : 1As 22esll6, theOuse6@ a Gidperbant for
blue 4 and C.I. bat blue 60. Mreover, exanples of

piigﬁ@rsm% b?‘méﬂt, eishRdudied PR Sodwintidifhl ik eRMwWided.
cl ude, d

blue in but not limted to, CI. pignment re

)4 ; o] e 43, .C.l. pi nt
il s bigBLATB: BOANIRS " Kb AT Sy s
t he pjgnents, .se]f-dispersible pignments are suitable

FLLAIRNC AT eationl d@ggey di spersed without using a

di spersant in which at |east one hydrophilic group is -
bonded The vélanp-gversgespmttmbe diimetetrlof the seHedighersible
anot her atom c group. As a result, the use of a

PighRnE 3 bréREaklySRO1 S D RO R re pReferaBLY 684 Y td D8 6um
conventionhal ink, is avoided.
in ink.

Examples of the anionic hydrophilic group includes —COOM, —
SOsM, —POsHM, —PO3Mz, —SO:NHs, ~SO:NHCOR (where M represents a
hydrogen atom, an alkali metal, ammonium or organic ammonium. R
represents an alk&l group having 1 to 12 carbon atoms, a phenyl group
which may have substituents, or a naphthyl groﬁp which may have
‘substituents). Among them, it is preferable to use ones in which —
COOM or —SO3M is bound to the color pigment particle surface.

The "M" ir% the hydrophilic group represents for instance lithium,
sodium or potassium as an alkali metal. Examples of the organic
ammoniums include monomethyl ammonium, dimethyl ammonium,

trimethyl ammonium, monoethyl ammonium, diethyl ammonium,

triethyl ammonium, monomethanol ammonium, dimethanol ammonium

50



10

15

The sel f-dispersible pignment preferably has an
ionicity, and suitably has an anionic or cationic

webargesssihe vol une -average particl e di amet er POf/JR20€7/058900

sel f-di spersi bI e pigment is preferably O dmmto 0. 30,

r r ef Od.mmto.0.1 in in Exanpl es of
el R R B JPBe ,s’?nﬂ% Ribed. ofebipiningagplor
-PO 3HM_-PO 3M2, -SO 2NH2, -SO 2NHCOR (where M
e prmesk htaying Aycimigeic ctavgp isthamethiod étiatrodacimni GAHONa
or organic amonium R represents an al kyl group

haith RBle kold? pigmeat RRRtidlOsEnfadk, ré&amﬁleg bpwrzum igdlulBY%
have substituents, or a napht hy group whi ch rray have

era
2%2@% e ST el BEBHERRNrh %
Ei(gpartl cle surface The "M .in the hydrophl I ic
e dangthotbpt sHEimatn M o1 pigmaeRti, @@dor method of
potassium as an al kali netal. Exanples of the organic

aeachingmediaschioe sabnwitbt dojér pigmentum di net hyl
anmoni um trimethyl ammoni um nonoet hyl ammoni um

di et hy [F@gMRYatonid hi@tdpHilia sy SFRRANTE! haRaternary
ammoni um di net hanol ~ anmoni umand tri met hanol anmoni un

et S S R R

onto the col or pignent partjcle surface, exanples of
whithe foHewinmare meorn me%rfabla angdhegolest magexial i Fhaeh any
by treatnment wth sodi um hypochlorite, a method of
sifitthessehaobeah boahdrtophg piginenssdreacets Baitable.r eacti ng

a diazoniumsalt with color pignent.

Cyeen Y
— . —N+"'CH3
‘@N+—02115 -Q

. '~ G5,
—@—+N(CH3>3 ’
—@— CHy —'N(CHg)s
QCOCHZ—+N(CH3)3

~

Do

For the m\ethod of producing the self-dispersible cationic carbon
black to which hydrophilic groups are bonded, a method of binding N-
ethylpyridyl group represented by the following structural formula to a

carbon black is used; an example of this method is a method that

includes a step of treating carbon black with 3-amino-N-ethylpyridium
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For the cationic hydrophilic group, for exanple, a
guat ernary ammoni um group is preferable, the

WQRaTAL9888 Yy ammoni um groups shown in the foll oMETgP207058900

nmore preferable, and the color material in which any

e o
JoPSERS, THRES I QAR i ot RpRERR IS IRRAER by
sel Pd' spersi bl e cationic car bon bl ack to which
Hp8 }b‘ﬁini lic groups are bonded, a nmethod of binding
Net h yridyl group represented by the foll ow ng
str, al formula to a carbon black is used; an
ex of this method is a nethod that includes a
ste f—r@gﬂgng carbon black with
3-am no- N-et hyl pyri di unbrom de. The present invention
i's not t
pr esentl Gra ARt ¥%$éﬂf£yd?%%%s1d?éﬁ5¥%ﬁm oy Bhoupd to
the surface of th rbon bl |a another tom
oPe RSt ReSashoR Sl B gt AP Biatn) Woaples of
groups having 1 to 12 carbon atons, phenyl groups
whiecttonzy girawe isdbdeialkm}wua)ﬁdlavapgﬂwpl 1% cothpn atlonch
may have substituents. Specific exanpl es thereof when

tﬂlfeﬂwcgg@ﬁ Pt WHicH P hhbe BADSIHTIhTE e dShiap e 1 @froﬁ which

carbon bl ack through the other atom c group inclu

qga}%gféﬁlgjrsytggmﬁ‘%c%ﬁe%%)@m% mt%e?@o?xl&ﬁéh .tglgg{yﬁkophﬂic
%}é:@ un, %ﬁﬁ’n&e(ﬂ-ﬁm %l clél%{)on rt?fac?s throug %he othet

atomic group include, for example, —C2H4COOM (where “M” is an alkali

metal or quaternary ammonium), —-PhSOsM (where “Ph” is a phenyl
group and “M” is an alkali metal or quaternary ammonium), and —
CsH1oNHs*.

In the present invention, pigment dispersions prepared by using
pigment dispersénts.can also be used.

For such pigment dispersants, hydrophili‘c polymer compounds
can be used; examples include plant polymers such as gum acacia,
tragacanth gum, guar gum, karaya gum, locust bean gum,
arabinogalactan, pectin and quince seed starch; sea weed polymers such
as alginic acid, carrageenan and agar; animal polymers such as gelatin,
casein, albumin and collagen; microbial polymers such as xantene gum
and dextran in natural system. In semi-synthetic system, cellulose

polymers such as methylcellulose, ethylcellulose, hydroxyethylcellulose,
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In the present invention, pignent dispersions prepared
by using pignent dispersants can al so be used. For

wa coh/1pisgsrent di spersants, hydrophilic pol ymerPCT/JP2007/058900
conpounds can be used; exanples include plant polyners

a [ tra ant h ar gum _karaya
Eﬁlf? lﬁéiﬁoaﬁ ARd FARpPROBSIN bellope HintcTyRalymers
qui nce seed starch; sea weed polyners such as alginic
agudh ag sedinge eteanh@hdcd@@r and spdmim sta yolmep lsosplelte aster; and

gelatin, casein, albumn and coll agen; m crobia

p&dayweEd psu&ﬂeﬁsssu@né@mqmpgaaaﬁ@aﬁa AginAtd @E‘éﬁ}ﬂbne glycol
system I'n sem -synthetic system ceI | ul ose pol yners

e
AR AT LR BB ec P sebrmpe sue ae
car boxy el I .ul os st pol ymers such as sod| um
SRV EHLY, E‘Mq iléo 1Xwny: @érrrﬁqun@s andnelepmyl aetdyl gther;
and sea weed polynmers such as sodi um al gi nate and

adlcthatresmcspychemalcgi yomslieked pody acrylohidie @olyamrphc acid or
synthetic system vinyl polyners such as pol yvinyl

%&ﬁﬁ%etﬂ@a&’ﬁé} ﬂlﬁé&e@dﬂ@%a@@ﬁ@olu@[@ st@@bﬁ&*a@‘ﬂd &olyther

ether , acrylic resins such as n0|rcross i nked

R PO PO S o R Falat e Falighic fimetiBnad

resin s, polyner conpounds havi ng the salt of the
cseugrindhe Fide cham, syeb@s Watarrolublestyrenamaleicrcid
wat er - sol ubl e styrene-nmal ei ¢ acid copol ymer resins,

venpelysel vddies,wWatdr- smét@lbﬂtehahyhﬁaphtlydlenemkyll’mjpolymer resins,
resins, water-soluble vinyl naphthal ene naleic acid

Cv?ﬁ’ﬂa'r)’éﬂfﬁbl%@ﬁhﬁfn ?R&B’a\léﬁé( I RRE é&lﬂ@gﬁﬁlgl et ﬁ'e\éhrlf%/ olyvinyl

al cohol , al kali salts of b-naph nate

pyrrllgf_lcllgné: %rc]) 3%;11%?7 alcoﬂ 1, C@Hﬁaﬁ e s {Em%)q'l nagﬂ&lrﬁ&g °

sulfonate formalin condensate and quaternary ammonium and amino
groups; and natural polymers such as shellac are included. Among
them, acrylic resins obtained by polymerizing acrylic acid, methacrylic
acid or ester thersoﬂ. and copolymers having carboxyl group obtained by
copolymerizing acrylic acid, methacrylic acid or s;cyrene with 4 monomer
‘having other hydrophilic groups are particularly preferable.

The weight-average molecular weight of the copolymer is
preferably 3,000 tf) 50,000, more preferably 5,000 to 30,000 and still more
preferably 7,000 to 15,000. The mixing ratio of the pigment to the
dispersant is preferably 1:0.06 to 1:3 on a mass basis and more
preferably 1:0.125 to 1:3 on a mass basis.

It is preferable to use the polymer dispersant and the self-
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groups? and natural polynmers such as shellac are
i ncl uded. Anong them acrylic resins obtained by

w@oeloymesssgi ng acrylic acid, nmethacrylic acid oPCEIRM07/058900

t hereof and copol ynmers havi ng car boxyl group obtai ned

@%éy&_oﬁﬁiez\#%#ezﬂtr@mﬁ{ﬁ’ﬂén %s?f foq‘ e%ﬁﬁgg%ﬁﬁ? (goto({lameter

noner avin I'C groups

e parti ¢ul y prefera wei ght - ave

Bh6 abaren faralinte B oes @awdmw&e sBlbere: dhjles. 000
to 50,000, nore preferably 5,000 to 30,000 and stil
pmrmeamimﬂ of apk ntp, DOEcor Ginss1oed is Thlkibited by thapreseaice a
the pignment to the dispersant is preferably 10 06 to
Bol§nt BspB&and; a@lﬁd@p@rml@p n@&% ﬁb}tyclé&a&%% spPedd dver

on a mass basis. IS preferable to use the pol yner

a he sel fdispersibh
B BRI b %augsttéﬁlnﬁ Rebadyf P&B?fé"ﬁ@eﬁe Pt gresonce
?xd%gson for this is not clear, but m as,
eqvlympgidiepsysanbderdineoto fosriatinoty al:éetrﬁ iy, dots that
sheet is inhibited by the presence a pol yner
aiteswidedpspresbivithdsmadl thidheegsi gnent particl es can be
spread over the sheet snoothly because their

aggr egRtik @fsd odsle thlgg)l &Y iR rRIBEENES I b Q@atm%ot .

poI ymer di spersant, ng to format’ion of I deal

dot that are w del tread With.s
pigfimiodeh hyBooBif g odRbiRs ’ﬁeﬁﬁhf‘%r mlcrocapsulatmn
dlsper3|b|I|ty to ink by coating pignment wt
hydr ophs the mathag of sricxecsivay atéen af &ﬁ water- msoluble pigment
m crocapsul ation. As the nethod of m crocapsul ati on of
hsheoatah @ with segait @oby@oey) it hypecdilertg wetdll aieghods known

polymers, it is possible to use all nethods known in
1%1?%1&3%1?' gﬁﬂ%e Eg;g@é BRefdd 5Qfidé REEHEEIGHOAUERDN methods,

physical production methods, physicochemical methods and mechanical
production methods.
Specific examples are:

¢)) Interféce polymerization method (method in which two
different monomers or two different reactants aré dissolved separately in
‘a dispersion phase and a continuous phase, and a wall membrane is
formed by reacting them at their interface);

(2) In situ polymerization method (method in which a wall
membrane is formed by supplying liquid or gaseous monomers and a
catalyst, or two reactive substances from any one side of a continuous
phase nuclear particle side to cause a reaction);

(3) In-liquid cured coating method (method in which a wall
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physi cal production nmethods, physicochem cal nethods
and nechani cal production nethods. Specific exanpl es

wae@®7(119888 nt er f ace pol ynmeri zati on met hod (et hedr/are007/058900

which two di fferent nononers or two different
reactants .are di ssol.ve eparately in a dispersjon
pRambrang is fogmed Ry dso Hizng Argps ofha Rolymessahieion
formed by reacting themat their interface); (2) In
stomiiaiang raegdre svibstanmet freaadiclesshh accurmghagetit  ligidd);
menbrane is formed by supplying liquid or gaseous

nmonomer(d) @ cérvadicdl (pHase Reph¥RisDARLING] BHBIAIME®hich a
from any one side of a continuous phase nucl ear

e e IR A

is forped by insolubilizing drops of_  a pol yner

SOreEPBRtanshRathicks haveobeensdspersrdeiniaa saacervagp (phick

'curing.agent inliquid); (4) Coacervation (phase
(

gepmed in ovh)ichet pulsimerebhoentratiohni isthigh sald a thixbphas)i s
formed by separating a polyner dispersion in which

core suppt @YD RtRGY EmBESSH fi %Pﬁél? a4 iMtRe@brane is

coacervate (thick phase) in which a pol yner

tration_is high.and a thin phase).: In-1iquid
JRORER it A AP fpe Y QPR ibglRh sofs gufttance
formed by preparing a |liquid obtained by dispersing
tlﬁet%gcﬁoéu@%ﬁ arveall e mhgang pubstamces adding) therdigpersinn into
subst ance, adding the dispersion into a liquid in '
vehlighid hrewhdch the omstiphasephasd i shidi dppssicnis Sotn@lixed to
m-xed to nake a conpl ex enul sion and gradual |y
NRARY hNGnep BB Unkils¥H 5Hd ¥28dually removing a medium which has

dissolved the wall membrane substance);

(6) Melting dispersion cooling method (method in which a wall
membrane is formed by utilizing a wall membrane substance which
dissolves into a liquid form by heating and solidifies at ambient
temperature, heéting/liquefying this substance, dispersing core
substance particles therein, making them fine pérticles and cooling);

(7) In-air suspension coating method (method in which a wall
membrane is formed by suspending core substance particles of powder in
air by fluid bed, and spraying/mixing a coating solution of the wall
membrane substance with suspending in air flow);

(8) Spray drying method (method in which a wall membrane is
formed by spraying a capsulated neat solution, contacting this with hot

wind and evaporating/drying a volatile portion);
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di ssol ved the wall nenbrane substance); (6) Melting
di spersion cooling nethod (nmethod in which a wall

woreosbnagses i s formed by utilizing a wall nenbr aP€r/JP2007/058900

subst ance which dissolves into a liquid form by

heati ng.and . solidities at.anmhient. erature, . .
noat | nE) ARy PEoR @Bt Bk B AT U dp sgater is
substance particles therein, making themfine .
paparieddsy nedtrediginggl least r partaif ansasipois gmvrcelan ayganic
met hod (nmethod in which a wall nmenbrane is fornmed by

IRRESIEAEp 69K & coRhihAEthdPahionGé gfoyf witthl dasidicahpound,
y fluid bed, and spraying/m xing a coating solution

f th | | i ' ' R
Pl St o BRIEAS, ORI\ 02l ol o am
menbrane is forped by spraying a capsulated neat .. .
agpeevHselvenh tsa&spwgel%tﬁy §he Rty 18 mAde pedtral or acid with
evaporating/drying a volatile portion);(9) Acid out
eratsvidic(contgoachd to prvicpittecheoingbinid compoundt whighsis then
inparted by neutralizing at |east a part of an anionic

G8H R0 Ahe 3612 1A ARIIEa 1P A TRenaBRRRMNH0E 28 hahfialitel Hhd
anionic group with a basic conpound, the resulting

ﬁ#r}pogn .i s kneaded together with the color material
hoH U%Bgls sol vent, subsequently the mxture is

made neutral or acid with an acidic co und. to. .

pr eci pfl@t@&ﬁ?é%ﬁ@%ﬂné%‘&ﬁﬁiﬁﬂwn mﬂeq';ﬁ) i?%“egll‘@‘g in whigh a
to the color material, and then the solution is

nestus cargdimng ali aperedygardadolymel) hasea idnspersibohty in
emul sification method (nethod in which a mxture

GRIEA hﬂﬂ%ﬁ%kﬁnﬁﬁ@éﬁapéﬂaaﬁiaﬂef%ﬁ{ ¥FRMibaYlveat phase, water is

dispersibility in

placed in the organic solvent phase or the organic solvent phase is placed
in water).

The organic polymers (resins) used as the material which
constitutes the wall membrane substance of the microcapsule include, for
example, polyamide, polyurethane, polyester, polyurea, epoxy resins,
polycarbonate, urea resins, melamine resins, phe'nol resins,
i)olysaccharides, gelatin, gum acacia, dextran, casein, proteins, natural
gums, carboxypolymethylene, polyvinyl alcohol, polyvinyl pyrrolidone,
polyvinyl acetate, polyvinyl chloride, polyvinylidene chloride, cellulose,
ethylcellulose, methylcellulose, nitrocellulose, hydroxyethylcellulose,
acetate cellulose, polyethylene, polystyrene, polymers or copolymers of
(meth)acrylic acid, polymers or copolymers of (meth)acrylate ester,

(meth)acrylic acid-(meth)acrylate ester copolymers, styrene-(meth)acrylic
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water and the color material are made an organic
sol vent phase, water is placed in the organic solvent

w@b@sa1188 t he organi ¢ sol vent phase is placed PeT/JP2007/058900

wat er). The organi c polyners (resins) used as the
mat.eri al. which constitutes t. menbr ane sybst anc
R eaPab i eapbar e mekiatidigpols 36 sodiep plgnade, tatty
pol yur et hane, pol yester, polyurea, epoxy resins,
p@lécmlﬁfﬁat bee waza wadet max, wnredrbe tad v earmdrebivax and
resins, polysaccharides, gelatin, gumacacia, dextran,
qﬂ@ahﬁn_proteins, nat ural guns, carboxypol ynet hyl ene,

pol yvi nyl "al cohol , pol yvinyl pyrrolidone, polyvinyl
acet at ey Pl .V, n hl qri.de

cel | ul osSe, 2 %yﬁ%’ Fﬁﬂ)ggsééﬁ% toﬁ%‘ﬁyt‘éle (%’1{%;1 glg%soﬁ’mers bearing
nitrocel | ul ose, hydro yethylcellulose acetate

PGSO UBS STUCh 31§ ?zexylb% eyeun reA Sulfagrompr s Fsramples of
copolynmers of (meth)acrylic acid, polyners or

copubyiveorganic poﬂe’meradnylludlewdssvimwl alcodioh) palygihydene glycol
acid-(neth)aeryl ate ester copol yners, styrene-(neth)

Qﬁbﬁbin@@ﬁé&y@ﬂéobMWﬁpyl%h)érgQ?&i TRb LB eBed @ylate, methoxy
copol yners, sodlun1alg|nate atty acid, paraffln bee

e iR Bl et Rt PP RUPSR PP

pol ymer.s bearlng api oni c roups such as carboxylic
gﬁ%{%\ HRE openiRs gphirpers woligre- ndhWnoREdhemy sampletely
pol ymers include polyvinyl alcohol, polyethylene

apooifiedpolystiidcalybladlas ppatigplarby besferghlgdmlcause its water-
nononet hacryl ate, net hoxy pol yet hyl ene gl ycol

NRIMTEP A€ Lotk Bn@l 181eakAPIRAUNPET £ hBEHaREr wﬂ%g%Qﬁ)b&'Ty
ring openlng pol ynmers of 2-oxazol 1 ne.
C(ﬁggolve(? 11¥ cold water.

The content of the organic polymer which constitutes the wall
membrane substance of microcapsule is preferably 1% by mass or more
and 20% by mass or less relative to the water-insoluble color material
such as organic pigments and carbon black. By making the content of
organic polymer fall within the above range, it is‘possible to prevent
impairment of color development property of pigment, which is caused by
coating of the pigment surface with the organic polymer, bgcause the
content of organic polymer is relatively low in the capsule. An organic
polymer content of less than 1% by mass results in difficulty in obtaining
the effect of capsulation, whereas a content of greater than 20% by mass

results in remarkable impairment of the color development property of

pigment. Considering other properties, it is more preferable that the
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saponi fi ed polyvinyl alcohol is particularly

pref erabl e because its watersolubility is low and is
we@ami7l1ysss ssol ved in hot water whereas poorly PUEHIRM0VEEHSI00

in cold water. The content of the organic polyner

et SRR PR T TG BE sy Wkl ote Jymass
ss or less relative tq the ter-insol ubl e col or
Bl oS pmouns S B eop pinbl alar eLeEHIo! ack. By
maki ng the content of or%fnic polymer fall wthin the
above Pimegeome pardigles of theecdlor pradesial airepavenedrandthus
col or devel opnment property of pignment, which is caused

e EqisbAJitWecbRsPodEDN 6 WHibaEredchiobl st @ldaddvelopment
pol ymer, because the content of organic polyner is

B8P bl 15 S e SR BB P inprg

ess nass results in
i n.obtaining the effect of capsul ation, whereas a.
HoheE ﬁhalaﬁxgﬁe‘g&, &t besprpeonosmhletrsimulianaausiyprovide the
remar kabl e i npai rnment of the col or devel opnent
gffepdrbyghbt abowiney the ©omwieded bn goatcdepapicieer t Tles nuimber-
is nore preferable that thecontent of organic pol yner

HerhBe S ob@AG Sy ALh D Y BYsd 1S ?olﬁnéféo/ﬁ@ﬂ R PASLALON

t he anount of the water-i1nsoluble color matert al.

' | €] f th I i al . d
SR ATPEAS L0 U D B o
SRS T s LU oLl e i o

t han exposed, it becones possible to sinultaneously

pdideteatehexeist d dhtdtdergiily, alboutsthye twhese paotielesdhrer
coated particles. The nunberaverage nol ecul ar wei ght
iRl BAs foRa MR ESs 1B BEdbfactSud £ BMholes and cracks.

If an organic pigment which is a self-dispersible pigment or self-
dispersible carbon black is used as color material, the dispersibility of
pigment increases even when the content of the organic polymers is
relatively low in ’Ehe capsule. Thus, it is more preferable in the present
invention to adopt such organic pigment because.sufﬁcient ink storage
étability can be ensured.

It is preferable to select a suitable organic polymer depending on
the method of micFocapsulation adopted. For example, in the case of
interface polymerization, polyesters, polyamides, polyurethane, polyvinyl
pyrrolidone and epoxy resins are suitable. In the case by in situ

polymerization, polymers or copolymers of (meth)acrylic acid,

(meth)acrylic acid-(meth)acrylate ester copolymers, styrene-(meth)acrylic
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invention is preferably 2,000 or nore in view of
production in the formof capsule. Here, the phrase

wo swbaimst i al | y exposed” nmeans a state where pRCT/IR0€E058900

are exposed intentionally, not a state where particles

arg partially expaose S r |t of S. suchy as

A SReL R ePLRREST eteel Bolnintiadie ARaRidRURN 2,
sel f-di spersible_pigment or selfdispersible carbon _ .
prlvernide aresitgbleol b thacese ol an'hﬁ@(ﬁﬁ%rpegs$qﬂlum glgdnate,
pi gment i ncreases even when the content of the organic
polywimyisalcshale beliaitirg |atbtumin iam dt dyoxyayesineare suisablet iIa the
nore preferable in the present invention to adopt such

e&&g&q ﬂl&éd&%@matﬂﬁfﬁfé%ﬁo&,gé‘wﬁhsfeéuaﬂagess LAH48ein are
st abi t I

Ity can be ensured. IS preferable to select a

suj tabl e .organi ¢ polv. endi,ng .en_t he net had, qf

3iith Bl i s fo BRlPaie HE0F Aau dhifEm A febatlsdedy

i nterface polynerization, polyesters, polyamdes,, .
psmenitihhpossyley of egurspytor efilige all ofiheapeiliodsedi ns

are suitable. In the case by in situ polynerization,
poikyorapsubiticiotiol tyamrlsndyin Corvéntacnylly endgublicly in addition
(rmeth)acrylic acid-(neth)acryl ate ester copol yners,

- th) acrylicacid copol yners, polyvinyl
@%pgfﬁ %%égolyvinylidene chl oride and pol yam de are

suitable. In the case of in-liquid curin di;um

al gi natdhenthe phass myasigp methad g a¢id gb method i selected
epoxy resins are suitable. In the case of the

a6 dbe myethiodrforminvetapguladiom the ainiohisswganitipelaseirg are
are suitable. In order to obtain the fine and uniform

tk6d a6 ahs Wrah it ilghRieé whith conpetsielthe, wall wombsgue t 0
utilize all of the nmethods of mcrocapsul ation that

AFsts AR EROVE DR ARAHRUMAE hvielsiBHIDEIR, a

complex or a complex body of the anionic organic polymers having the
self-dispersibility or solubility in water and the color material such as
self-dispersible pigment or self-dispersible carbon black, or a mixture of
the color materiall such as self-dispersible pigment or self-dispersible

carbon black, the curing agent and the anionic organic polymers is made

the organic solvent phase, the water is placed in the organic solvent

phase or the organic solvent phase is placed in the water to make
microcapsules Wit\h self-dispersing (phase inversion emulsification). In
the above phase inversion method, ther.e is no problem to add in the
organic solvent phase a vehicle and/or additive designed for the recording
solution. Particularly, in view of the fact that it is capable of direct

production of the dispersion for recording solution, it is more preferable
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to the above. Wen the phase invasion nethod or acid
out nethod is selected as the nethod for

wor@rocspsul ati on, the anioni c organi c pol ymer BCHIE2007/058900

used as the organic polyners which constitute the wal

neraddn ¢igud sbhret detidld Mk eeasrdpsgkelution.t he phase
i nversion nethod, a conplex or a conplex body of the

ani oni I Vi . .
ol - LEARRHE BRMERER O RIhdd S bydrous aake isgptained by
col or terial such as self-dispersihble.pignent or
SdereraitghpaimethodinsBiline s steper Pl sliting e foall of the
color material such as self-dispersible pigment or
selibnti gyeapsiihltbe zanbuie droapicontimingorggnimgeiymandvith a
the anionic organic polyners is made the organic

I sYeBémpbase andlend@liak it vith aGelbr Matd@aPSWHAS a self-
sol vent phase or the organic solvent phase is placed

(b OGHR Y REnlct TR EITNERCIPRU Bkl in an aqueopig
t

he above phase ihversio thod, there is _no prohlem
9 TveR ?Hdt%%tearf&ﬁarﬂ? %Pnﬁgﬁutﬁﬂla%rea@%w& B0 RGHNE

addi tive designed for the recording solution.
Ranpauldtd precipitaiectheodniohic femtp-tddnining argaapapdlymers,
of direct production of the dispersion for recording

SPhi¢h & tHeh fige dBAR HEHRIARICRAJANE 1y drbayicdke gd vent
desi gned for recording solution. Meanwhile, in the

S5 2 DA 0t BB e eimea

some or all of the anionic_groups in the anionic
drasipeemreundi nkp shisaway ihéy pawsible torpredpse ithe swiputinged
and kneading it with a color material such as a
shbpektsiqe contaiwing drefihe aniaat midreppsaldied pigment that

bl ack i n an aqueous

contains pigment abundantly.

Examples of solvents applicable for the above-noted
microcapsulation include alkyl alcohols such as methanol, ethanol,
propanol and butanol; aromatic hydrocarbons such as benzole, toluol and
xylol; esters such as methyl acetate, ethyl acetate and butyl acetate;
chlorinated hydrocarbons such as chloroform and ethylene dichloride;
ketones such as acetone and methyl isobutyl ketone; ethers such as
tetrahydrofuran and dioxane; cellsolves such as methyl cellsolve and
butyl cellsolve. The microcapsule prepared by the above method is once
separated from these solvents by centrifugation or filtration, and this is

stirred with water and the required solvent and the redispersion is

performed to yield an ink of interest. The average particle diameter of
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solvent; and a step of making pH neutral or acidic

Wi th an acidic conpound to precipitate the anionic
wQ@r@ap1988ont ai ni ng organi ¢ pol yners, whi ch ar eP€Tare007/058900

fixed onto t he pignent, and the hydrous cake is

roca ted b r.al i zi sqme or all_ of the
hesmpsy E\%ada%ﬁii’ ggwgm’{a Dpthadhsprgierably
| S possi bl e to produce t he wat er - based di spersion

chmaitail¥§nohe fine anionic mcrocapsul ated pi gnent
t hat contains pignent abundantly. Exanples of solvents

appl i ca@feecdittent betledeyleringt fbntite HRCARTH At irﬂi‘ls preferably
i ncl ude al kyl al cohols such as net hanol, ethanol

ben?’g%?sg‘%? ?t@“%*asw 0*{5@?%%2%% SR 532y

acet at %t at e .and but acet at e; chI ori nated
B8t oca tisHess Hhan %hﬂ nassy thpamage density
dlchlorlde ketones such as acetone and net hyl

ideghrAsSes duettorredused eobringpower, toetdr fehyhiexihy mard ldedding
di oxane; cellsolves such as nethyl cellsolve and butyl

a4y $el6re TRelyHoWceaARSH!t6 dREERAEYifbsie Wﬁé!ﬁ it exceeds
method is once separated fromthese solvents

%) f r. filt d this is tlrred
B by ﬂf%?% 32885 arb 5o 0y G Ve B e ufbparrsnbisis
for yield an ink of interest. The average
E b St n@ gﬁ’e& @%@ﬁ@m@ﬁw heraing infeiors atr disebdrged
by the above nethod is preferably 50nmto 180nm The

doom evoizzles; pémetrationicagabyéntoflink deeremtdsdlvietd édeeksively
preferably 6% by mass t o 15% by nass and nore

A s bty b ety o
resultant images become rough.
—Water-Soluble Organic Solvent—

As the water-soluble organic solvent, either polyol compounds
having 8 or more carbon atoms or glycol ether compounds are used.

When a polyol compound having less than 8 carbon atoms is used,
it results in insufficient ink permeability, the recc;rding mediais stained
ﬁpon double-side printing, and the letter quality and image density
decrease because ink fails to sufficiently spread over the recording media,
resulting in failurg to sufficiently fill up pixels.

As the polyol compounds having 8 or more carbon atoms, for
example, 2-ethyl-1,3-hexanediol (solubility: 4.2% at 25°C), 2,2,4-
trimethyl-1,3-pentanediol (solubility: 2.0% at 25°C) are suitable.

The contentlof the water-soluble organic solvent is preferably
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decreases due to reduced col ori ng power, and
feathering and bl eeding my be nore likely to occur

waele@7i19s8slecr eased viscosity. Wien it exceeds RGEARRP07/058900

mass, nozzles are easily dried when the recording

a tus is L .stand, leadin onmenon

G180y 6‘?%%“3’“0 s BSBRSS JReTe Pee%?r%@yﬁgg SR 4P D% by
capability of ink decreases due t o exceSS|ver hi gh
vingessity, inmage density decrease due to poorly-spread

d ot s and resultant inmages becone rough.

Al\ﬁztgeﬂin§@[ bke Organic Solvent- As the water-soluble
organi ¢ sol vent, either polyol conmpounds having 8 or

Wen o DB 6 19%’?%5% % $EObaf %‘ﬁ ﬁf?ﬁﬁﬁ“e@*’%%? b o

s use ts in insu f |nk perneabi lity,
toRbIG %‘i’lﬁ@te pguding py;t wResesfog@xample, at
printing, and the letter quallty and i mage density
dbesban@vmmhagggenhhekahhkﬁbnlpubmicommmhdeQMBaﬂnover
the recording nedia, resulting in failure to

Sdtndp S8, hiked ichmpeRinbl 68l Bsacthatides RO %M&bbreorrpounds
having 8 or nore carbon atons, for exanple,

2 et Y M SN0 kel ML b e ot
AR ORI L N L
preferably 0.5% by mass to 10% by mass. -WettingAgent -
'ggggcu]/epolylpgoplgene glycohol, 3paopanstdad) ¥, 3tHhuianedidnd,4can
butanediol, 3-methyl-1,3-butanediol, 1,5-pentanediol, 1,6-hexanediol,
glycerine, 1,2,6-hexanetriol, 1,2,4-butanetriol, 1,2,3-butanetriol and
petriol; polyvalent alcohol alkyl ethers such as ethylene glycol monoethyl
ether, ethylene glycol monobutyl ether, diethylene glycol monomethyl
ether, diethylene glycol monoethyl ether, diethylene glycol monobutyl
ether, tetraethyléne glycol monomethyl ether and propylene glycol
monoethyl ether; polyvalent alcohol aryl ethers s|uch as ethylene glycol
inonophenyl ether and ethylene glycol monobenzyl ether. These may be
used singly or in combination.

Among them, 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,
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optionally sel ected depending on the intended purpose;

for exanple, at |east one wetting agent selected from
w@edoyalsgonmpounds, | actam conpounds, urea conpRCTEER0emME$SI00

saccharides is suitable. Exanples of the polyol

unds i nc n aI suc e | ene
SRR B oA
pol yet hyl ene gl ycol, pol propylene | ycol ,
triza i}@lﬁé@paﬂe axe, Batin adymr@ferab? in pieranbtheir dissolving
3- et hyM 3- but anedi ol , 1, 5- pent anedi ol ,
Lapadiex aﬁecnhelfacgth/aaﬁlt Ty poss’iblé. - dlsbaan ek&élhint effect on the
1,2, 4-butanetriol, 1,2,3-butanetriol and petriol;

S’ W %hggbﬁo etﬁlénfywl%?#ﬁen%%g 5%‘% rgrtotﬁo egf'?sl
ether dlethylene gl ycol nononet hyl ether, diethylene
§VoReiatiR¥hoet hyl et her, diethyl ene gl ycol monobutyl

et her, tetraethyl ene glycol mononet hyl et her and

pr opy| Exangplpe of the kasahytomppends puilydeZarralidonel N-
aryl ethers such as ethyl ene glycol nonophenyl ether

sthe1- EYﬂ)ﬁﬁr@hdbﬁé?CN HypreReEhyl- iﬁbhd&ﬁeagdrwa@elactam

used singly or in conbination. Anong them gl ycerine,

ethyle %'t\ leoﬁtﬂé %&QX g)loghpo yetuﬁylﬁ]egyjc Bﬁrea ethylene

egcoI ene g I'ene’ gl'yco

0 ne g .yco i.pr. pyle e glyc tripropyl ene
gw;@ an: gﬁleg.lml msu@aniﬁﬁamoun of urea
1,4-butaned|ol 3- nethyl-l 3- but anedi o
todponodaiodut @cﬂdedli,rsth@mk mmwallymmfdrabbn@cﬁ% by mass to
2-met hyl - 2, 4- pent anedi ol ,

502 By bk o) ed drieQrefardbby m%’(@;‘ aiddsAo, (I"/@ b9dhakycol ,

pentaerythrltol trimethyl ol et hane and
l.o I I
o oA BRI R T 1.

ossiple to qgbtain exc ffect. on_the
r?1.\saccha]r1des ) gosacchan F ncluding trisaccharides and

tetrasaccharides), polysaccharides or derivatives thereof. Among them,
glucose, mannose, fructose, ribose, xylose, arabinose, galactose, maltose,
cellobiose, lactose, sucrose, trehalose and maltotriose are suitable, and
maltitose, sorbitose, gluconolactone and maltose ere particularly
j)referable.

Polysaccharides mean sugars in a broad sense and can be used to
encompass a Wide\range of naturally occurring sugars such as a-
cyclodextrins and celluloses.

The derivatives of the saccharides include reducing sugars of the
saccharides (e.g., sugar alcohols (represented by the general formula:

HOCH2(CHOH),CH:20H, where “n” is an integer of 2 to 5), oxidized
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preventi on of poor ink-spraying property caused due to
wat er evaporation. Exanples of the | actam conpounds

WO p@ats8R- pyrrol i done, Nmet hyl - 2-pyrrol i donePCT/JP2007/058900

N- hydr oxyet hyl - 2-pyrrol i done and e-caprol actam
Exanpl es of ,the. urea conpounds include urea, thioufea,
et rggeé.gmaégo%qdﬂcic?,g;rd}gﬁ%? . B0ING agids) apd r‘igﬁ@.‘ﬂ he
amount of urea conpound to be added in the ink is

thenp saxzar sd¢ohods 86 partiederhyopsdesdhle naEsamplesof
preferably 1% by mass t o 20% by mass. Exanpl es of the

sagehailtcslesds inddtigdeandsegsaechar i des, di sacchari des,
ol i gosacchari des (including trisaccharides and

tetras ' ' .derivati v 0
oL o PROBSAARE b RO WESARE IRCRASS (B8 5L YLK SFry 10% by
ri bose, l.ose, arabinose, gal actose, maltose

cBArS ) B0% BY Hasgsmore pepfsaably; [ahdivomass g 35% by mass.
maltotriose are suitable, and nmaltitose, sorbitose,

Vheortbleaontent isrtdo smalbswzales qraradsilyl dniéd and it may result
pref erabl e. Pol ysacchari des nean sugars in a broad

dansRranll dep dischised. t WIRAE Pansedt 1 88 1:3888in¥ viscosity
natural ly occurring sugars such as or cyclodextrins

flﬁgfe‘l?gbé Ei'ngss%&etm%s Agkdey t-c{ ﬁ%&pe%fvciggol%ﬁtfyg‘gr{‘gzet igfjf*’

€ reduci ng sugars o e 'sac
sygar, al cohols (represented by the general fornula-
FégﬁﬁﬁﬁﬁﬁganHZOH,‘where "n" is an integer of 2 to 5),
oxi di zedsugars (e.g., aldonic acid, uronic acid),
am no ddiadsyrfactdnté aoanot partiougriyhkmiteigad cah behgtionally
are particularly preferable. Exanpl es of
selected depending on the intended purpose; examples includes anionic
surfactants, nonionic surfactants, ampholytic surfactants, acetylene
glycol-based surfactants and fluorine-based surfactants. In particular,

at least one surfactant selected from compounds having the following

general formulae (I), (ID), (ITD), (IV), (V) and (VD) is preferable.

R'-0—- (CH;CH,0) hCH,COOM - = - General Formula ()

where Rl is an alkyl group; “h” is an integer of 3 to 12; and “M” is
any one selected from an alkali metal ion, a quaternary ammonium, a
quaternary phosphonium and an alkanolamine.

(l}H,L,COD—-Rz

5 General Formula (IT)
MO,SCHCOO—-R
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sugar al cohols maltitol and sorbit. The content of the
wetting agent in the ink is preferably 10% by mass to
whoMrhyssass, nore preferably 15% by nass t o B&EAERP07/058900
mass. When the content is too small, nozzles are
easily dyiedsand it result .in, poor ink drop
di sc har%@?rwgﬁs ?H@@ﬁ%@w, pod @6 18a%ye ong gglected from an
viscosity increases and sonetinmes exceeds a proper
valk@bsmgzalrlang@ quagerrfaaytammoniim, sugdaternatysphosphvatium
particularly limted and can be optionally sel ected
capd adidianolamiigel Nt ended pur pose exanpl es i ncl udes
ani oni ¢ surfactants, nonionic surfactants, anpholytic

surfacta aset yl ene gl ycol -based surfactants and
f baQri nhg. particwl ar t e
oﬁe sur ka gel ec?ggﬁﬁ{;%ﬁwcgﬁ‘pounds@ﬁge\ﬁln%nf%l%ﬁ%

0 formulae (1), (1), (111), (1V), (V)
and (M) is preferable. R1 - O- ( CH2CH2O) h
5 C H C oleng R3 is ghydra¢arbon mrbap @nd Miies eanfihtegemof 5 to 20.
al kyl gr oup , "h" is an integer of 3 to 12; and "M
is gny one selected froman alkali netal ion, a
q&f ernalyOa@iiiu@ H Auat pr@ary phosphoni um @egerab Formula (IV)
al kanol am ne. General Fornula (11) O3SCHCOO R2where R2
is an al kyl group, and "M is any one selected from an

al kal i tal_ion, a _quaternary ammoni um a_quaternary
phosphdfRef% RETF SR SFRGAbYR heD 04 ©) integenef alto 20.
Formula (I11) ' CH ' ‘
3
H- (OCH?_CHZ) L (OCHCHZ) p——Rﬁ General Formula (V)
10 where RS is a hydrocarbon group, and “L” and “p” are an integer
of 1 to 20.
CI;HS CH,; CH, CHS
CHscHCHZLF—-C = G—?EHZCHCH3
? ? General Formula (VI)
e\ (o
e ) (g
o /Ny e
H - H

[{=)

where “q” and “r” are an integer of 0 to 40.

The surfactants represented by the above structural formulae (I)

15  and (IT) are shown specifically in free acid forms below.
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where R3 is a hydrocarbon group and "k" is an integer

of 5t 0200 R4- ( OCHCHZ2) JOH- " " Ceneral
wao-oromlmsg | V) where R4 is a hydrocarbon group BemJP007/058900

is an integer of 5t o 20. H (OCH2CH2 ) L- p- R6

Gdrior EHCHz1A(CHyCRlE)sCHECOOM hydr ocar bon group,

and "L" and "p" are an integer of 1 to 20. GCeneral

Z(grzrubﬂg( ) MO EL O, NG, EOGHe an integer of 0t o

. The surtactants represented by the above

Sl LB A MO AR R OH0E G (1:1) = o a(on

() Py PR SHCACH o 2) | 20(CH 2020

5CH 2C00H (1-4): CH 3(CH 2) | 2Q(CH 2CH20) 6CH 2CO0H (

I(1-%): HOMHCD)Y CHRGORO) 6CH2C00H H3 (| -6)
(gII—B@% Ck%%é&ﬂe?@c%é%o& 3%:H2002)H (CH2) 5CH3 E:H (CH%%

5 2 (| | _3) CHCH2OOOCHCH (CH3) 2 HOBS - CHCOOCHCH |
(CH3) 2 CH (CH3) 2 , , , CH COOCH CH2CH (CHJ -
(1) - CHy (CH,) {CHO (CH,CH,0) ,CH,CO0K

(CH,) ;CH,
CH, CH,
oy CH,COOCHCH,CHCH,
HO,S — CHCOOCHCH, CHCH,
| 7
CH, CH,
0ty
oy CH,COOCHCH, CH,CH,CH,
10,8 — CHCOOGHCH, i, CH O,
CH,
CH (CH,),
(113 CH,COOCHCH (CH,) ,
| HOas—CHCOO(I)HCH (CH,),
CH (CH,)
1t - CH,CO0CH,CH,CH (CH,)
o HO,S —CHCOOCH,CH,CH (CH,) ,

Examples of the anionic surfactants include polyoxyethylene
alkyl ether acetate salts, dodecyl benzene sulfonate salts, laurate salts

and polyoxyethylene alkyl ether sulfate salts.
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(1 1-4:221 32 H®BS CHCOOCH 2CH2CH (CH3) 2
Exanpl es of the anionic surfactants include

w@oeloygaxises hyl ene al kyl ether acetate salts, doPET¥I2007/058900

benzene sul fonate salts, |laurate salts and

ol yoxy |, Kk et her | fate salts. Exanpl es qf
|tO heynonlﬁ%?#lg %ﬁj??@@%’%‘?ﬂ@ ’rcrﬁ,lf’# T’Véﬁl&}é% E’?E’&?Fé( egna%e

et he pol yoxypr opyl ene pol yoxyet hyl ene al kyl ether,
p%‘ﬂ;‘/bﬁ?&lhypbﬁmmmﬂe@%pelyoxmthzsdmaﬂwl@rubelsor bi t an

fatty acid ester, polyoxyethylene al kyl phenyl ether,
gmdlyaxmhbrldwwlkgl kytlerapolpex pati mﬂeng-beﬂahyﬂawa@ml@élter

am de. Exanpl es of the anphol yt| c surfactants include

| FOLGYAThY R fr zﬁ%gpgﬁéﬁyf%%i pél§8§9’étﬂ&[%eh§[1'k§f‘5%mn8 'and

st earyl di freth

I OX bet ai ne. Specifically,
tﬂéf %}%’Eé ?de nyri styl di net hyl ani ne
OXI de st eariql di met hyl am ne oxi de,

di hydr d% S| @&hylaanphelym siefaqrehimincdey lanylpaim

oi | al kyl di net hyl am ne oxi de,

dinopidndtalskits( halyl digdethytbedathed |s@iﬂ§*l’(ﬂ1‘n?éth¥7m&bﬁié‘§nd

For the acetyl ene gl ycol -based surfactants,

MR A A S —
cRYEBdisee (gndtag axide StéassI Smeshala s opar od 1 S'm
Air Pr oduct s (USA)) can be used. Anong these,

sy §rostystindbawrydamdde anifleT Golyfokgethgdent pahh il i nt
quality. For the fluorine-based surfactants, those
radyisertedlabyineide, dimethylalkyl(palm)betaine and
dimethyllaurylbetaine.

For the acetylene glycol-based surfactants, for example, acetylene
glycol-based ones-such as 2,4,7 ,)-tetramethyl-5-decine-4,7-diol, 3,6-
dimethyl-4-octine-3,6-diol, 3,5-dimethyl-2-hexine-3-ol (e.g., Surfynols 104,
82, 465, 485 or TG supplied from Air Products (USA)) can be used.
Among these, Surfynols 465 and 104 and TG offe:r excellent print quality.

A For the fluorine-based surfactants, those represented by the
following general formula (II-5) are suitable.
(II-5): CF3CF2(CF>CF2)m CH2CH20(CH2CH:z0),H
where “m” is an integer of 0 to 10 and “n” is an integer of 1 to 40.
Examples of the fluorine-based surfactants include perfluoroalkyl

sulfonate salts, perfluoroalkyl carboxylate salts, perfluoroalkyl

phosphate ester, perfluoroalkyl ethylene oxide adducts, perfluoroalkyl
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followi ng general forrmula (11-5) are suitable. (11-5):
CF3CF2( CF2CF2) m CH2CH2Q( CH2CH20) nH where "ni' is an

wo paoegerssof 0 to 10 and "n" is an integer of 1PCDJRR007/058900

Exanpl es of the fluorine-based surfactants include

ARthindcedpelusiehilonaimitadstide cpagolmdsoal Ky
carboxyl ate salts, perfluoroal kyl phosphate ester,

erfl I : , <.
Do 11 il S BBty ROGHADR fAporine based, |

conpounds.. Exa es, of _t reiall i I
FREBHR Ll Suriar Sshtls S H s Pt it sise, s1a1,
S-112, S-113, S121, S131, S132, S 141, S—14519gu li ed
153465 fesapplicd from Aoahi (3 Cor WtaF Fublerd 310188, §4,-95, FC-98,
FC-98, FC-129, FC- 135, FC-170C, FC- 430, FO431, FC-4430
(Boapb! §¢-1385FSUM o mC3AYoL FE-131Megad 430 Fsugym,ed from

F- 140, F-474 (supplied from Dai ni ppon I nk An

SRR A st GGt
A8nin e Febne SR et eorpomteRRaner PG ERy PN

particularly excellent in reliability and offer
el FS€Y (mnipdie difrom Dpient); andrF lepsiiFt 3, 352s 801, 80
surface tension is preferably 25 mV mor |ess at 25C,

NBaSpI E Fidne BRCER) MNAM Ohg tiesh, Zbnd I5-3060! FiShe FSN 10D,
agen‘t) for pignment, any resin enul sion can be adopt ed. -

T80 L 1 PSS Sk e A Sa AP RRHAL ' Y

reliability and offer enhanced color development, can be suitably used.
The surface tension is preferably 25 mN/m or less at 25°C, more
preferably 25 mN/m or less at 25°C.

For the fixing agent for pigment, any resin emulsion can be
adopted.

—Resin Emulsion—

The resin emulsion is one obtained by dis|persing fine resin
'particles in water as a continuous phase, and may contain a dispersant
such as a surfactant if necessary.

The content (i.e., content of fine resin particles in the resin
emulsion) of the fine resin particles as a dispersion phase ingredient is
generally preferably 10% by mass to 70% by mass. The average particle
diameter of the fine resin particles is preferably 10nm to 1,000nm and

more preferably 20nm to 300nm, particularly in light of use in an inkjet
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particles in water as a conti nuous phase, and may
contain a dispersant such as a surfactant if

woeweds®wsy. The content (i.e., content of fi nePCEIP2007/058900

particles in the resin enmulsion) of the fine resin

r I spersion phase ingredient is
%@r‘%{é‘?g\g@%ﬁf& érjably 10% by nmass to 70% by mass. The

aver a rticle dia ter of .the fine resin particles
is pr oThe %ﬁweﬁmaﬂ% cle Ingeathienhie Hit dispeesiepahiage domef

to 300nm particularly in light of use in an
patietadydidited sapbeambeoptibnealllyi sedeated ideppadirigdre the
i ngredient in the dispersion phase is not particularly

tEhi&d paksoded BxBmpde ir@l‘@t‘i&é’ a&9lRGe8Fhsd %ﬁ?}ﬂcﬂc@ﬁat‘é‘based

the intended purpose; exanples includes acrylic

resins n et at e- re
FEI St S Bl A PR RE Y DRy D APad PR Moy adispe
resins, ~vinyl chloride-based resins, acrylstyrene
sinss vy lghoride yased regisive aprdsiyrenebased rpging and
them acryl silicone-based resins are particularly
qergl eflabhe-bakbé resmisn Ambng chempyciyd saliprepbasddetasins are
prepared, or commercially avail able resin emul sions

PRt RRa e B! es of commercially available resin
enul si ons “i nclude M crogel E-1002, E-5002 (styrene-

2T SEL ST SRS BB B LRERD, B

suppl [ ed from Dai ni ppon I nk And Chem cal s,

qoreBepeiadly copilabie eeuin epaslsiqns pagrhe usas: ylic resin

enmul si ons, supplied from Dai ni ppon I nk And Chemi cal s,

| ncor pEX@ﬂh@l@s; of Fdmmhetdallgtapatiadle sesinleinfulséiiginclude
emul si ons,

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,
éupplied from Saiden Chemical Industry Co., Ltd.); Primal AC-22, AC-61
(acrylic resin emulsion, supplied from Rohm and Haas); Nanocril SBCX-
2821, 3689 (acryl silicone-based emulsion, supplied from Toyo Ink MFG
Co., Litd.); and #3070 (methyl methacrylate polymer resin emulsion,
supplied from Mikuni Color Ltd.).

The content of the fine resin particles added in the resin emulsion

is preferably 0.1% by mass to 50% by mass, more preferably 0.5% by
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suppl i ed from Zeon Corporation); Saibinol SK-200
(acrylic resin enul sion, supplied from Sai den Chem cal

wo paaa198ys Co., Ltd.); Primal AC 22, AOGG1 (acr yPCTJIIR2061/058900

emul si on, supplied from Rohm and Haas); Nanocril SBCX-

238 S0 S e LTGRO S SAe P e

met hacryl ate pol ymer resin enul sion, supplied from
NhRehin et rk.Lt4 fine resin partielatcontenthef lepmehar §i 106 by mass
particles added in the resin enulsion is preferably

Gna§orbyultds Hooe eboth bfimpssinganei-gogéigapltopedtyodnd poor
bymass to 20% by mass and still nore preferably 1% by

qﬁﬁsdig&%x%%‘il% ¥tdﬂi§g¥ﬁ 'v@a(%%ig Iaomohi BInge%%f’tdﬁlfi% ng)lolr%ay

cont ent ss i Yy masSsS nmmy resu

effect. of . ovj ng anti-cl.oggi ng property and poor
irﬁﬁuﬁi@&%&fﬁ?@gn £ |aigpls§/a,cblmgreas a content of

greater than 50% may result in reduced ink storage .

st abi | iMgreaver,cdveaviolet tcnagblel resinc magblbe used im compimetion
used i n conbination where necessary. Specific exanples

G hétte fidiese48t  SpealfiCexanplts ofrdtrsdtolbbhearallbtrasinednclude
by pol ynerization of known acrylic photopol ynerizabl e

TRDSIEL 0415 o UBIE K 000 SOOI il

nononers, unsaturated carboxylic acids such as acrylic
dePBORA[ES AR &r&ﬂ"?’% aggﬁg: QFOBQ]tYé‘P%T?? oMHdPude,
for exanple, alkyl acrylate, cycloal kyl acryl ate,

hal ogerfurdtheaddrylic phetépdymelrizable miokoxyeiskyhsaturated
(et h)acryl ate, hydroxyal kyl (meth)acryl ate,

WA DeR kY Acil BRUBH 3@ P € acidedn A RVAhatFH{d ¥did and esters

(meth)acrylate, allyl (nmeth)acrylate, glycidyl

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, b.enzyl (meth)acrylate, phenoxy (meth)acrylate,
mono- or di- (meth)acrylate of alkylene glycol, poiyoxyalkylene glycol,
‘trimethylolpropane tri(meth)acrylate and pentaerythrit
tetra(meth)acrylate. Examples of acrylamide, methacrylamide and
derivatives thereof include (meth)acrylamide, diacetone
(meth)acrylamide, and N,N"-alkylene bis-(meth)acrylamide
monosubstituted or disubstituted with alkyl or hydroxyalkyl group.

Examples of the allyl compounds include allyl alcohol, allyl isocyanate,

diallyl phthalate and triallyl isocyanurate.
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oxyrthy

(rmeth)acrylate, benzyl (meth)acrylate, phenoxy
(nmeth)acrylate, nono- or di- (nmeth)acryl ate of

wa@bdoyliesses gl ycol , pol yoxyal kyl ene gl ycol PCT/JP2007/058900

tri met hyl ol propane tri (meth) acrylate and

At R e B i

i ncl ude (rret h) acryl am de, di acet one (.neth)acryl am de,
dinyclupphntendaybtind (nieth)myigteand dievdepen pRYk ed
or disubstituted wth al kyl or hydroxyal kyl group.

Gxethesy18fe dReindlhddd. c (Vs Latel dider af digkhyleae i col
al 'yl i socyanate di al Iyl phthalate and tr| al I yI

0 r
r‘r’gﬁ@a{# ate Eégetg)?g g‘ge Aet%loxy ﬁt@% rae %}ﬁ ﬁltE} Yne
and di cycl opent en pr h) acryl ate are
OTEP TRy NG By O et Ry Bhogr yaersgindpred-
di cycl opent enyl nonoet her and (neth)acryl ate ester of

Pitycbopestthyylerianamaie) fisyclopbatenoglypthy] cinnamate,

di cycl opent enyl nonoether are al so included.

&lcgzmb@ﬁﬁéﬂcawthﬂl 116AfRiRarAb ¥ difRaaleRoxses 1y included.
ci hnaiat e, |cyclopentenoxyethyl nnnofunarate or

LRGP e Lo JERB it

oxyet hyl s 5, 5] undecane

: ﬁ(ﬁ%plr ati l[am-tiﬁ«];ﬁrna 3@&5 iy hismephyl-grpxyethyl)-2,4,8,10-
t et raoxaspi r o[ 5, 5] undecane and
Bst9amisspReal5phthgédarepind R -bis(@rosyetty])-spirol5,5lundecane,
nono( nmet h)acryl ate of ethyl ene oxide or propyl ene

%hﬂﬁm@ﬁ@'ﬁﬁ)a@?ylﬁ@é ¥IBEy10he SRIdeD1Ip et stidelfaddetion

net hyl ther of nono(neth)acryl ate,

SRl gt SO b e
?raezalb?cgflcijo g% 2]-3- ?)8ten%7ll %Elle(’glrl)()a%%qlta%g a%dyblcyclo[z 2,1]-5-heptene-
2,2-dicarboxymonoallyl ester are included. Also, dichloropentadienyl
(meth)acrylate, dicyclopentadienyloxyethyl (meth)acrylate and
djhydrodicyclopeatadienyl (meth)acrylate are included. These
photopolymerizable monomers may be used singiy or in combination.
As the acrylic photopolymerizable oligomers, acrylate esters of
epoxy resins include, for example, diglycidyl diether diacrylate of
bisphenol A, reaction products of epoxy resin, acrylic acid and
methyltetrahydrophthalic acid anhydrate, reaction products of epoxy
resin and 2-hydroxyethyl acrylate and ring opening copolymer esters of

glycidyl diacrylate and phthalic acid anhydrate. Also, unsaturated

polyester-based prepolymers such as esters of methacrylic acid dimer and
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(et h)acryl ate, dicycl opentadi enyl oxyet hyl
(met h)acryl ate and di hydr odi cycl opent adi enyl

w@owrh)mss yl ate are i ncluded. These phot opol ynee /2220072058900

nmononmers nmay be used singly or in conbination. As the

[ i ' S
BOSH, YELAMGLARIUIRL £Bl BralVIORTRL e QML oRPLS
bl AE 4 Soreia pao st o pEBS e B RS EL v
met hyl t et rahydropht hali ¢ acid anhydrate, reaction
wethiylol scoflanydeyreaetion randugtshfdrodystdytere ghycyl, maleic
and ring openi ng copol yner esters of glycidyl

sbidenHydratafdd RN dayl metlkhéydaR)dedheludtlds 0.Also, polyvinyl

unsat urat ed pol yester-based prepol yners such as esters
f t rylk i ' TR | val . S
p BB e RS o AR i Y B ine
pht hal i.c _aci d anhydrate, reaction prodycts of e
Wmhﬂlcoghogav@ saﬁ@nmqlﬁﬁréwdaé e/aaaisa@,seq‘é%fﬂy gfding
products of polyethylene glycol, naleic acid anhydrate

glydidyll yeé tdhalcrytatd amlysaybic aicel onolaldeccidespolymer-based
pol yvi nyl al cohol - based prepol ynmers such as those

PRBINBEr DYu @S h 8 Féd tidiPpRAINEYS BY mcAhFRARY1 Hel-maleic acid

succinic acid anhydrate and subsequently addi ng

lvecidyl nmethacryl.at e, | yac ic acid or, nal gi.c. acy
Suitaple SRONRAEL SRS R Rl Cef Ind PRy
of methylvinyl ether-nmaleic¢c acid anhydrate copol yner
farthex ypgting Flymdy] methperdaty thergwathpraimrdaded:
further reacting glycidyl nethacrylate therewith are

Additictedly, Addiltaneriadded, prepelyrmass hakag ppehalxyaiidene
I'i nki ng a pol yoxyal kyl ene segnent or a saturated

ROYESE S 2 S8ATBALD %lbké@lm $d1eh & off H&&%réé@fﬁl@ﬁ@h

bond and having acryl’oyl group or nmnethacryl oyl group

grtetgg}lg bond and having acryloyl group or methacryloyl group at both

ends can be included.
—Additional Ingredient—

The additional ingredients are not particularly limited and can be
optionally selected as needed; examples include pH adjusters, anti-
'septic/anti'fungus agents, antirust agents, antioxidants, ultraviolet light
absorbers, oxygen absorbers and light stabilizers.

Examples of the anti-septic/anti-fungus agents include 1,2-
benzisothiazoline-3-one, sodium dehydroacetate, sodium sorbate, sodium
2-pyridinethiol-1-oxide, sodium benzoate and sodium pentachlorophenol.

The pH adjusters are not particularly limited as long as pH can

be adjusted to 7 or more without adversely affecting the prepared ink,
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ends can be included. -Additional Ingredient- The
additional ingredients are not particularly limted

war@7assbe optionally sel ected as needed; exaP@l/@r007/058900

i nclude pH adjusters, antiseptic/ antrfungus agents

ant rus nts, i OXi ul trayi ol et

B PR e SR Shle S DoRRins phRbe SeimderJamose.
Exarrpl es of the anti-septic/anti-fungus agents incl ude
1Ezamipdery ofsidrery Hzagljusters inclede sogingmsueh iy diatieamilemine
sodi um sor bate, sodi um 2-pyridi nethiol-I|-oxide, sodium

bt edibthafilla G98é umdtem@etmﬂﬁan eh&lals $H6h a's-lhthmm
adjusters are not particularly Iimted as |ong as pH

SRS o A Bt LMo o

ted d di n ntended ur pose. Exanples
SRREAB USRS TGS BSC BN Rltoephonim, and
di et hanol am ne and tr|ethanolan1ne hydr oxi des of
atachbnatestadt sofalkialiam etals fsiuoin atsyldrhmundmrbendteg nsodium
hydr oxi de and pot assi um hydr oxi de, hydroxi des of

Gis@b6A AR ¥n @ PERIYsiti divBbRdedes of quaternary
phosphoni um and car bonate salts of alkali netals such

o d
car bondy S ERE L SRRk WL ERY HRTSAEaRRe PR 3T

acidic sulfi e salts, sodiumthiosulfate, amoni um
t59 pliatedamaseRisy hiohelale diseprapylammonium
pent aer yt hri tol tetranitrate and cycl ohexyl anmoni um
mitrade eperbeanpthastobtetraaitaatd and daclohekylahudenium nitrate.
phenol - based anti oxidants (including hindered
phenol -IhaskflatTthe AAREILRAISARM PR Y s3ed antioxidants
(including hindered phenol-based ones), amine-based antioxidants,
sulfur-based antioxidants and phosphorous-based antioxidants.
Examples of the phenol-based antioxidants (including hindered
phenol-based antioxidants) include butylated hydroxyanisole, 2,6-di-tert-
butyl-4-ethylphenol, stearyl-p-(3,5-di-tert-butyl-4-
hydroxyohenyl)propionate, 2,2'-methylenebis(4-methyl-6-tert-
Butylphenol), 2,2"-methylenebis(4-ethyl-6-tert-butylphenol), 4,4"
butylidenebis(3-methyl-6-tert-butylphenol), 3.9-bis [1,1-dimethyl-2-[B-(3-
tert-butyl-4-hydroxy-5-methylphenyl)propionyloxylethyl]2,4,8,10-
tetraixaspiro[5,5]undecane, 1,1,3-tris(2-methyl-4-hydroxy-5-tert-
butylphenyl(butane, 1,3,5-trimethyl-2,4,6-tris(3,5-di-tert-butyl-4-
hydroxybenzyl)benzene and tetraxis[methylene-3-(3',5'"-di-tert-butyl-4"

hydroxyphenyl)propionatelmethane.
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sul fur-based anti oxi dants and phosphorous- based
anti oxi dants. Exanpl es of the phenol - based

wandaozaxisgant s (i ncl udi ng hi ndered phenol - basedPCT/JP2007/058900
anti oxi dants) incl ude but yl at ed hydr oxyani sol e,

23t6eglr yf{&%ﬁp?% éf tg: B%H% Ib?Q(?(f ghtlomdants include phenyl-B-
%X%w%%éﬁ& &b%ﬂafiﬁmwe NLidiggeshprknaryenylenediamine,

2,2' -met hyl enebi s(4-ethyl-6-tert-butyl phenol), 4,4"-
pheysthiraing) N, N'-dittrepiyl §-phenylonediaphimeo)§-di-tert-butyl-p-
3.9-bis[l,|-dinmethyl-2-] b-(3-

&-1%@361- izus t- “tértFyiehyptyeriol MB URHIRRDR Y-6) 1RO Bugylyp Redlet hy!

, 10- tetrai Xaspi ro[ 5, 5] undecane,
+u@y1@y4 SRRFIE D PR T B Bt
4&, (fegf%w(_gzgét yil- GaQedrttbedtgf Iesﬁ[orSEt hil %.1(?b1§(3 glethyl -6-
hydroxyphenyl ) pr opi onat e] et hane. Exanpl es of the am ne

trbadly labenok) tetmasisimethydenet3édpdibbertrhphylvgd ami ne,
a- napht hyl am ne,

&ihﬁdr%)héﬁﬂ)ﬂl‘éwdnﬁeﬁhéﬁ{b}ﬁee@ﬂ a3 ALis(PRENAPILRY Dxy-5-

phenyl - p- pl i enyl enedi am ne,

cresol, 2,6-di-tert-butyl phenol,
‘%Tgbg&%g)%ngpbét%lgrt butyl phenol , .
butyl drox ani
2,2 *Gsiuberiyssed. ewiosidanys irbwde filauryl:83-
4,4'-butyI|deneb|s(3 net hyl - 6-tert-butyl phenol),

thiddipropiobhse, intalryl tHodipropidnaty) lpheybstearyl
tetraxi s[nmethyl ene-3(3,5-dr tert butyl 4-

ﬁﬂl&‘d’ig)&@ﬁ'aﬁﬁi’é )dihﬁ&ié%g%%i &ﬂ&aﬁgﬁ;ﬁmate distearyl B,p"

tris(2-meth hyd roxy

AR ATt
dl st ear})c/ellmi){gsocgfl t re(})p};o()sg%gle'ousl ggsreydl ar?glg}?lr ants include
triphenyl phosphite, octadecyl phosphite, triisodecyl phosphite, trilauryl
trithiophosphite é\nd trinonylphenyl phosphite.

Examples of the ultraviolet light absorbelrs include
'benzophenone'based ultraviolet light absorbers, benzotriazole-based
ultraviolet light absorbers, salicylate-based ultraviolet light absorbers,
cyanoacrylate'basmed ultraviolet light absorbers and nickel complex salt-
based ultraviolet light absorbers.

Examples of the benzophenone-based ultraviolet light absorbers
include 2-hydroxy-4-n-octoxybenzophenone, 2-hydroxy-4-n-

dodecyloxybenzophenone, 2,4-dihydroxybenzophenone, 2-hydroxy-4-
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t hi odi propi onate, dinyristyl-3,3"-thiodipropionate,
di stearyl b, b'- thiodipropionate,

wQ200enempt obenezi m dazol e and dil auryl sul fi de. PERAIMOIEES900

of the phosphorous-based anti oxi dants i ncl ude

triphenyl phasphite, tadecyl osphite, triisodecyl
LSRR e ind B 7 S exdnzophenons.
trinonyl phenyl phosphite. Exanples of the ultraviolet

| i ght dbsamptessofi thelhedwobrazdethased eltayedetilichtabstrbiers
i ght absorbers, benzotriazol e-based ultraviolet |ight

abshidee? 42" byd dosy! Rt asAg hehy D) Byh Rtetazbied Bt (2 hy droxy-5'-
absor bers;, cyanoacryl ate-based ultraviolet "|ight

A DAL bSO g
e A s S RS ohbgnaoisse

dodecyl oxybenzophenone, 2, 4-di hydr oxybenzophenone,
2- hy dr Bxampleshfithb ealicpladatasedmdtraviolet light absorbers
2,2",4,4" -tetrahydroxybenzophenone. Exanples of the
ikigglllijlgfeplﬁeﬁg}l%aﬁbﬁﬁg, PHEEFEVI SR Ay 135 cFRIO TR §-octylphenyl
%EP§§I ydroxy-5-tert-octyl phenyl)benzotriazol e,

- - hydr oxy-5' - net hyl phenyl ) benzotri azol e,
2-(2' - hydroxy-5' - oct oxyphenyl ) benzotri azole and 2
(2'-hy )@@pé_stcg' ithe gyappacrylate-based ultraviolet light absorbers

" -'met hyl phenyl ) - 5- chl or obenzotri azol . Exanpl es of the

sntludle| ebhyl-2byaed-3)8t diphienlybtclydhte, absthyber gyante8-weehyl-3-
phenyl salicylate, p-tert-butyl phenyl salicylate and

j L fa. -9-
O R Pa oy DA P R INLR GRafis B,
[ de et hyh- 2- -3,3' -di ph I | at e,
TR akln, 5. e e

Examples of the nickel complex salt-based ultraviolet light

absorbers include, for example, nickel bis(octylphenyl)sulfide, 2,2"
thiobis(4-tert-octylphelate)-n-butylamine nickel (I), 2,2"-thiobis(4-tert-
octylphelate)-Z'efhylhexylamine nickel (I) and 2,2"-thiobis(4-tert-
octylphelate)triethanolamine nickel (IT). |

The ink of the ink-media set of the present invention is produced
by dispersing or diséolving at least water, a coloring agent a water-
soluble organic solvent, a wetting agent and a surfactant, and where
necessary additional ingredient(s), in an aqueous solvent, and by stirring
and mixing as needed. The dispersing treatment can be carried out for
instance using a sand mill, a homogenizer, a ball mill, a paint shaker, or

an ultrasonic dispersing machine. Stirring/mixing can also be carried
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(p- met hoxyphenyl ) acryl ate and
but yl - 2- cyano- 3- net hyl - 3- et hoxyphenyl ) acryl ate.

waz@nmplesss of the ni ckel conpl ex salt-based ul t PEiIRM0ET058900

hght absorbers include, for exanple, nicke
b v (wst hg lapdarad| Stawidg Aech#heequipped with a stirring blade, a
t hi obi s(4-tert-octyl phel ate)-n-butyl am ne nickel (I1),

' - Qi ] F macRidw| liam ne
R B A P P L PRkl shapl P
trieth am ne nickel (11).. The ink of .the ink-nedia, .
set Cor WHEBRBEL - Tiiahvbi ober G St nep Sranals, it
or dissolving at |east water, a colori ng agent a )
vapaeiesablel thagitmyiseosity, wunface densioni ay ax;g e iartbedollowing
surfactant, and where necessary additiona
irageesli ent (s), in an aqueous solvent, and by stirring
and m xi ng as needed. The dispersing treatnent can be

carri G%Misf:&srigg ﬁ%%f?fab‘fgif)p'lg)is%rsﬂﬁgﬁz e'glb}eoPﬁgﬁrably 8 to 20

honogeni zer, a nt 's

ultr ' i spersing.machine. Stirring/ mxing.c
4ps R Lo, A BRGRRUCF REFaden Ci 201aPPAAG TR BiGcul to
equi pped with a stirring blade, a magnetic stirrer, a
tenghre pele disthepging stgbitiivhi ne, or the like. Wth
respect to the physical properties of the ink, for

exanpl &he suifscictistirbbedd tpbe REM NS 69 3bdYan® ¥ pAIBrably
tension, and pH be in the follow ng ranges. Th :

e
\8205‘1%@?28{ %’opggxgtﬁlgtgg R%ﬂfa%e%@fisiggﬁméses ‘¥H§H ?R g%ﬁfél%rr%gluﬂs in

[ t 2! Vi scosity of greater : cps
SPhRABY Infrlee iz pesa HaaiBed 3. 0v BE TR Bk in

| ess and is preferably

failure to obtain stable ink discharging, whereas a surface tension of
greater than 26 mN/m may result in poor ink permeation into the
recording media, which may lead to beading and prolong ink drying time.
The pH value is preferably 7 to 10, for example.

Ink color is not particularly limited and can be optionally selected
depending on the intended purpose. Ink color inLcludes yellow, magenta,
éyan and black. The use of an ink set combining two or more of these
colors for recording can produce multi-color images, and the use of an ink
set combining all 9f these colors for recording can produce full-color
images.
<Additives and Physical Properties of Ink>

In order to impart desired physical properties to the recording

solution (ink) of the present invention or to prevent clogging of inkjet
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20 MV mto 25mMY m A surface tension of |ess than 20
MY mresults in remarkabl e i nk bl eedi ng over a

w0 e@ondissy nedi a, which may result in fail ure PCDJP2007/058900

obtain stable i nk discharging, mhereas a surface

ns reate an 2 sult I n poor ink
pﬁ? 2p7 ﬁS Eavsed i.eéowgq lsm %ra i:(z:ﬂm@&‘gy agEbero
beadi ng and prol ong ink drying time. The pH value is

psadfibleatriganic salvant, winichecoatspins.a wektinglagent andat
particularly limted and can be optionally sel ected

denestdatifigdFehtle TRHE SRAEGh ISR SE addel f6PLRE plRsdledsTs

yel | ow, nagenta cyan and black. The use of an ink set

f ese oIors fQr g
BRGNS A8k TR icE el B el Uy B S Pippecisi
set c all_af these colors for recordin
pﬁ’%?d%EgOfOEIWa sistublpggsanic satients yeadudp dmia%i%é@s such as
Properties of Ink> In order t o inpart desired

pithylem glycolpdidthylereoglygel, teiethylieng gipdol) tedradthykineoglycol,

the present invention or to prevent clogging of

'ﬂ%@@ﬂ'ﬁé‘ﬁe B%al, ‘%ﬁ‘oﬁﬁ‘léi%cgl?é’oldi'?»eguﬁarﬂ‘édldlt 1'35propaned101 2-

preterable to enpl oy a wat ersol ubl e organi ¢’ sol vent

Aef R RR e R fgéﬂﬂ?lteﬁeﬁb%iﬁgf%ﬁﬁeﬁét ol Y—

preventin clogging i nkj et head nozzl es caused by
dlyesrinex!. 26hexpneprial &ﬁiihéré 1g¥- hﬁ/&ﬁ@ﬁad@blhgi‘léb@?wrlel

sol vents include polyal cohols such as ethyl ene glycol,

di, 8thpheneteio),gald pétridl pylyabehgl utloH, ethety awthys eﬂﬁylene
gl ycol, polyethylene glycol, propyl ene gl ycol,

]gI?c&%@ﬁg&%?{l) Sg}%eelg’fao ﬁ@ﬁé‘ gf’%ﬁ% Mot é)bultyl ether, diethylene
glycﬁel{]lggglaeag yl etiieg (ﬂgélayrigr% ?;iycol monoethyl ether, diethylene
glycol monobutyl ether, triethylene glycol monobutyl ether, tetraethylene
glycol monomethyl ether, and propylene glycol monoethyl ether;
polyalcohol aryl ethers such as ethylene glycol monophenyl ether, and
ethylene glycol mgnobenzyl ether; nitrogen-containing heterocyclic
compounds such as N-methyl-2-pyrrolidone, N-h;idroxyethyl-z-
i)yrrolidone, 2-pyrrolidone, 1,3-dimethylimidazolidinone, and e-
caprolactam; amides such as formamide, N-methylformamide, and N,N-
dimethylformamide; amines such as monoethanolamine, diethanolamine,
triethanolamine, monoethylamine, diethylamine, and triethylamine;
sulfur-containing compounds such as dimethylsulfoxide, sulfolane, and

thiodiethanol; propylene carbonate; ethylene carbonate, and y-

butyrolactone. These solvents are used singly or in combination in
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1,2,4-butanetriol, 1,2,3-butanetriol, and pet r ioL
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nonoet hyl et her, ethylene glycol nonobutyl ether,

di et hyl ene gl ycol nononethyl ether, diethylene glyco
ﬁﬁh@@ﬁﬁ?¢“@ Bfateyi et hyl ene gl ycol monobutyl et her,
triethylene glycol nonobutyl ether, tetraethyl ene

gl ycol Tnpemétrytingtdpent iaaddpd opyréanet0hdeet the infiltration
nonoet hyl et her pol yal cohol aryl ethers such as

ot BT R fect Rind SIAPRTA ixptRine M Ei: ECARNES Gith
conpounds such .as N nethyl-2-pyrrolidone, N

ﬁﬁgﬁ%‘i&&% prtjcle 39 RedRe, Iﬁz)t-yeﬁweéwﬁaa%é,es of the

1, 3-di met hyl i m dazol i di none, and e- caprol actam
aengbeating hgemt are thosedwving whe fiyirholaes(-(18]) shoavn below.

N, Ndi met hyl form am i de am nes such as ,
Rylpetvaholend dlkylph iyl atkd bl siifhelahds bheid the formula
nmonoet hyl am ne, diethylam ne, and triethyl am ne

£ e e | .
(eIt ElybPan AR AN B B SACE IS O e

car bonat e et hyl ar honat e, _and ut yrol act one.

F VIR W@H?élgﬁe%ég’a@?aaﬁa%an{%ﬁ%m thefospula (1D,
i nadm xture with water. The penetrating agent is added

iamdopelzoxylethyipns tpolymxypnépyleneskyh etldebaded drerfactants

recording solution by inproving its wetting capability

WMevling €BP EGim &1% @W) alrb icapEblebRBdAEIIR @ 1i PRl f1E%E tension,
exanpl es of the penetrating agent are those having the

AR RBabire th Mot BB AR I S BRATH RRE ¢ o1

(I'), acetylene glycol-based surfactants having the

TRO)Y-0 (CHCHO)H cee (1)

where R is a linear or branched C6-C14 hydrocarbon chain, and “k” is an

integer of 5 to 20
nti::H3 ?H@  CH; - CH,
CH;= CH—=CH;~ C—C=C—C~— CH,— CH~ CH,
4 +
O 0
I ]
CHg CH
! 1
I [
) O
T Tn e (ID)
H H

where “m” and “n” each represents an integer of 0 to 40
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pol yoxyet hyl ene al kyl et her-based sufactants havi ng
the formula (111), and pol yoxyl et hyl ene

w@oeioyaxgps opyl eneal kyl et her-based surfact ant SPCEIP2007/058900
the formula (1V) are capable of reducing the liquid
surface tension, thus increasing its wetting

Ca@r@ ﬁ@dﬁﬁ&ﬁéﬁ&ﬂiﬁ &fcm gm arﬁo?{ I I*I )

chai n, and "k" is an integer of 5to 20 CHCHCH"' CH
[II!CHCH~(tn)CH2(tn) ccXxc((tm~" CCH
whidre RGsth 3inRal ot HraGch&H(O6-C1aHydhigeAdbonHtHainhend “hiflis an
and "n" each represents an integer of 0 to 40R - (OC

@g‘iﬁgﬁ? . (pi ) where Ris a linear or branched
grocarbon chain, and "n" is an integer of 5

to 20 CHs
H— (O CHyCHy)p— (OCHCHy), — R e )
where R is a linear or branched C6-C14 hydrocarbon chain, and “m” and

({9 ]

n” are an integer of 20 or less

Examples of usable penetrating agents.other than those
represented by the foregoing formulae (I)-(IV) include polyalcohol alkyl
and aryl ethers such as diethylene glycol monophenyl ether, ethylene
glycol monophenyl ether, ethylene glycol monoallyl ether, diethylene
glycol monophenyl ether, diethylene glycol monobutyl ether, propylene
glycol monobutyl ether, and tetraethylene glycol chlorophenyl ether;
nonionic surfactants such as polyoxyethylene/polyoxypropylene block
copolymers; ﬂuorine'_based surfactants; and lower alcohols such as
ethanol and 2-propanol. Among them, diethyler;e glycol monobutyl
ether is most preferable.

The surface tension of the recording solution of the present
invention is preferably 25 dyne/cm or less and, more preferably, 23
dyne/cm or less for the purpose of improving its wetting capability with
respect to an article to be applied while making droplets fine. The
viscosity of the recording solution of the present invention is preferably

1.0 ¢P to 20.0 cP and, more preferably, 3.0 cP to 10.0 cP for the purpose of
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H(OCHCH ),,- (OCHCHa)n - R- (rv) where Ris a
i near or branched C6 Cl4 hydrocarbon chain, and "nf

wa@e@7/1mwsssar e an i nteger of 20 or | ess Exanpl esP@f/JP2007/058900

usabl e penetrating agents ot her than those represented

fore n or mul ae ( I n¢l ude polyalc ho
ebivng iR e ThEwTRLt bhe tesmaing guitioh of the
nonophenyl ether, ethyl ene glycol rmnophenyl et her,
ategbrhenvgngool ismm@dalbjd' 3dbhdrandii mbtey peaferapllycdko 10 for
nonophenyl ether, diethylene glycol nonobutyl ether,

heRY e o ﬁ@@&eﬂﬁl@ bBottrpbiont dfahet-ANE nh&hbass ﬂ:l/zit%ﬁle

gl ycol chtorophenyl ether nonionic surfactants such as
P Y. | ene bl ock copol yner s
(%%%géﬁghgﬁgggﬁéuf¥ﬁgﬁ% &% and | ower al cohol s such
as eth and _2- prqpanol .. Anong them diethylene

gl ycol aﬁ%&ﬁ% nge%q(ie-prsof ﬁbgtpraﬁ%n@%naonm@ epthlt e
tensi on of the recordlng sol ution of the present

i tveeein am ansi -peypdi dantit fian2hs dgeat.c nWiied a8 andindepticanti-
preferably, 23 dyne/cmor |ess for the purpose of

| R iadant &&mﬁ%&wlﬁ@%@gimé Yo %ﬁrés@%ﬁ%ﬁfefa%oﬁrbf
article to be applied while naklng op ets fine
Lt t he recordln sol
LR e ol BPER o ‘i B el
referably, 3.0 cP to 100cPfor t he ose
ﬁ%ﬁ%hs ofi yrghilor Rubir seprii/aeti-frngup Agents mlw& bewatgiazole,

sol ution of the present invention is preferably 3 to
kbdand, dehyrdroacethtr, abdyumGotrbath) sbdiunh [Peppridinghicdf1-oxide,
preventing corrosion of nmetallic nenbers that cone

GOMIB&E0IM-bAsE D Bothf6 AN HE NDITRMUbd Hdate and sodium
pentachlorophenol.

The recording solution of the present invention can contain
therein an antirust agent. When an antirust agent is added, a coat is
formed over metallic surfaces of components (e.g., inkjet head) that come
in contact with récording solution, thereby protecting them from
corrosion. Examples of antirust agents includel acidic subsulfates,
sodium thiosolfate, ammonium thiodiglycolate, diisopylammonium
nitrate, and pentaerythrithol tetranitrate, and dicyclohexylammonium
nitrate.

The recording solution of the present invention can contain
therein an antioxidant. Thus it is possible to prevent metal corrosion
even when corrosion-causing radical species are generated, because the

antioxidant scavenges them. Representative antioxidants are phenol-
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The recording solution of the present invention can
contain therein an antrseptic/anti-fungus agent. Wen

w@rooanidsss septi c/ anti fungus agent i s contai nedPCT/JR2007/058900

possi bl e to suppress proliferation of bacteria and

hus, t o increase,storage stabilit nd .nmage .
b rorep PRt it Hadpie g i, dbERERles ofphsne!
agents include benzotriazol e, sodium dehydroacetate
bansid eamepowrdeindude hydrogynpaes&akiages, andRindered phenol
i sot hi azol i n- based conpounds, sodi um benzoate and

condp oin e sticle bl & @rdirtaxttbutyhre-cresal; diearyb@r (35 -dirteft-butyl-
the present invention can contain therein an antirust

295 ox 1L A p A h AR 2@%&1{3@&&9&@@-@1;591?3-%&-

I'c surfaces conponents (e.dg.,

| nkj,ef head at. c [ nt a it h resordi .
RESIEheRE b gD SrRey g EnE Y aheRaD: oo s
Exanpl es of antirust agents include acidic ,
webbyl-# dyeeoxy Gdieutnbuly ybeny Rbutangmipdbuinimethyl-2,4,6-
t hi odi gl ycol ate, diisopylammoniumnitrate, and

aes(Bae - tévt Kytoxybénan)denabge, @il(3,5-di-tert-butyl-4-
di cycl ohexyl ammonium nitrate. The recordi ng sol ution

BBl B O 0 SO EE I, o

e to prevent net
rrosi on ev when coyrosgi on-causi ng radi cal species
%i@d@"@@ rgfg’prgggg@&gfrpﬁéwm i oxi dant scavenges them
Representative antioxi dants are phenol based conpounds
and anErempdezodf awipebhaded cenpophds in¢ludh NV slipbenyl-p-
conpounds i ncl ude hydroqui nones, gallates, and
ghéﬂﬁ@ﬁddﬁiﬁﬁﬁ', phefPpb Pt tugindtne, phenyl-a-naphthylamine,

6-di-tert-butyl -p-cresol, stearyl-
&',1(13 ﬁ%éﬂﬁt‘iﬁli'&ﬁm%hénediamine, N,N’-diphenylethylenediamine,
phenothiazine, N,N’-di-sec-butyl-p-phenylenediamine, and 4,4
tetramethyl-diaminodiphenylmethane. Moreover, representative
amine-based compounds are sulfur-based compounds and phosphorous-
based compounds.; examples of the former include
dilaurylthiodipropionate, distearylthiodipropionalte,
1aurylsteary1thjodipropionate, dimyristylthiodipropionate, distearyl (3,’-
thiodibutylate, 2-mercaptobenzoimidazole, and dilaurylsulfide; and
examples of the latter include triphenylphosphite, trioctadecylphosphite,
tridecylphosphite, trilauryltrithiophosphite, diphenylisodecylphosphite,
trinonylphenylphosphite, distearylisodecylphosphite,
trinonylphenylphosphite, and distearylpentaerythritolphosphite.

The recording solution of the present invention can contain
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4- hydr oxyphenyl ) propi onate,
2,2' -nmet hyl enebi s(4-net hyl -6-tertbutyl phenol),

wda2eh7A1988%bi s( 3- net hyl - 6-tert-butyl phenol), | PECT/JBR007/058900

tris(2- nethyl-4-hydroxy-5-tert-butyl phenyl)butane,

| theréind 4 pFEhfptistér. 4. Bzamples thereof include alkali metal
tris(3, 5- d|-tert hydroxygenzy benzene,

B T DA RSRPAPARSR S oo

- hydr oxyphenyl r opi onat e] net hane, npl es of
gbar(i%@xa%% geﬂaé%m)@gurﬁg%m%u%wdhvdromdes’ quaternary phosphonium

N, N - di phényl - pphenyl enedi ani ne, phenyl -
Paytolaidugst a]ﬁaliemeﬂ)hhmaibcnatmtd}haé divhivem carbonate, sodium
N, | SP- b- napht hyl - p- phenyl enedi ami ne,

Ma'i‘boﬁéféh SRl FIth ¥R RE BA HTNARe; cﬁﬁgm éﬁc"ﬁz%é‘ ﬂleZhanolamlne

| SF-drsec- but yl - p pheny ene m ne

tet di am . Mur.eover,

o il BRHRR R R PSR B A BGHe aridpaiaric
ounds and phosphorousbased conmpounds; exanpl es of
idf rdraeetinacidde di | auryl t hi odi propi onat e,

dlstearylthlodlproplonate

| auryl dExatiybtcontell papgisatwigned for printing are coated papers

di nyristylthiodi propionate, distearyl b,b'-

S o AT A S P i ors
AL T ——

di phenyl i sodecyl phosphite, tri non%/f phenyl phosphite,
dommersinl prnting phdsshised for theo yingrroxp ble gravure
and dlstearylpentaerythrltolphosphlte The recordi ng
gafintihgn of the present invention can containtherein a
pH adj uster. Exanpl es thereof include al kali netal

Ez g: gi :]%Qﬁnglégtbf%?e}:ﬁtcmomgi(ﬁépﬁf&ﬁlc@ BHEMD coated paper are
Mirror Coat Platinum (supplied from Oji Paper Co., Ltd.) and Esprit
Coat C (supplied from Nippon Paper Industries Co., Ltd.).

Exampleé of specific commercial products of art paper include OK
Kanefuji N, OK Kanefuji-R40N, SA Kanefuji N, éatin Kanefuji N, Satin
‘Kanefuji-R4ON, Ultrasatin Kanefuji N, Ultra OK Kanefuji N and
Kanefuji one side (supplied from Oji Paper Co., Litd.); NPi Special Art,
NPi Super Art, NPi Super Dull and NPi Dull Art (supplied from Nippon
Paper Industries Co., Ltd.); Utrillo Supgr Art, Utrillo Supper Dull and
Utrillo Super Premium (supplied from Daio Paper Corporation); high
quality Art A, Tokuhishi Art, Super Mat Art A, High-Quality Dull Art A

(supplied from Mitsubishi Paper Mills Limited); Raicho Super Art N,
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hydr oxi de; quaternary ammoni um hydr oxi des quat ernary
phosphoni um hydr oxi des, al kali netal carbonates such

wa@sgoozitigssaim car bonat e, sodi um carbonat e, and pPCEIE0WIN58900
car bonate, am nes such as di et hanol am ne, and

l.at hanol ami ne~..bgric aci d; rQ orkc -acj,d, nitric
Rendho SHPrRFLRIN, BhchodRetiat A LHRRI0 B Ay o
g%{oer_s desi gned for_printing are coated papers such as

rpdiadefrony Chyspar Bulm® Pager Go., ddded papers, A3
coated papers, B2 coated papers, |ight coated papers

and fi Exaegsdbtedf tepacoasalphperstinelten®® ToglCoat + (Plus),
printing, and is used for the offset printing and the

@ﬂégﬁg%dﬂti SORACa &R E:ES()KfCéQa%Q%/{x&eFVP@gg%ﬁgF%HI% um

products of 'cast coated paper are Mrrof

e s N ReprSaveasesi QiuEoh CRRE N, g Rovat Coat,

ExaHpI es of specific commercial products of_ art paper
O TapLaat et jaatNOKOKagahisn e PKRK{aspo, SAKlRedq Satin, OK
Satin Kanefuji N, Satin Kanefuji-R40N, U trasatin

Kap @dajti+, KW aviaik 60K Woat IV, DK G (ieeaN OTS Migt
(supplied fromQi Paper Co., Ltd.); NPi Special Art,

P SHogh 10, N ASS Pen 104 a1, OB Bibn A0 (eyoptied
R SRR R i il N s
high quality Art A, Tokuhishi Art, Super Mat Art A
RigmoadaRecryclpldatA400 and Syple Med pplisddierhi Nippon
Paper MIls Limted); Raicho Super Art N, Rai cho Super .
PapeMiad isgtiredtoCe P EEE Y MA Coaf) MBRaVER, DEh M4AY, tWhlite Mu Mat
(supplied from Hokuetsu Paper Mills, Ltd.); Raicho Coat, Regina Raicho
Coat 100, Raicho Mat Coat N, Regina Raicho Mat 100 (supplied from
Chuetsu Pulp & Paper Co., Ltd.); Pearl Coat, White Pearl Coat, New V
Mat, White New V Mat, Pearl Coat REW, White Pearl Coat NREW, New
V Mat REW and Wh_ite New V Mat REW (supplied from Mitsubishi
Paper Mills Limited). |

Examples of the A3 coated (light coated) papers include OK Coat
L, Royal Coat L, OK coat LR, OK White L, OK Royal Coat LR, OK Coat L
Green, OK Mat Coat L.100, Aurora L, Recycle Mat L1100, <SSS> Energy
White (supplied from Nippon Paper Industries Co., Ltd.); Utrillo Coat L,
Matthies Coat (supplied from Daio Paper Corporation); Hi Alpha, Alpha
Mat, (N) Kinmari L, Kinmari HiL (supplied from Hokuetsu Paper Mills,

Ltd.); N Pearl Coat, N Pearl Coat LREW, Swing Mat REW (supplied from
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(supplied from Chuetsu Pulp & Paper Co., Ltd.).
Exanpl es of the A2 coated papers include OK | bp Coat +

W@ B0ag)988 K Top Coat S, OK Casabl anca, OK CasabCHMR2A0M)58900

K Trinity, OK Trinity NaVi, New Age, New Age W K

et Bandy Malls ERtedrcSese Ravinbshorne, Ghatep (upplied

Coat +, OK Non-winkle, OK Coat V, OK Coat N Green, K
vEemcEhuetseBuln GoPapemCagdi@een 100 and Z Coat G een
100 (supplied fromQgi Paper Co., Lt d.) Aurora

Coat, Jkimplesdthel BRebaiRI ﬂ‘@ers%e‘dﬁm%@é!lﬁ’t?)dpapers)
Recycl e Coat 100 and Cycle Mat 100 (supplied from

DGERER ORGPl O ERRL 5, S
bk St Wt Regniio ko onbINBEPaDGo dagpi ped King 0
from Chuetsu Pul p & Paper Co., Ltd.); Pearl Coat,

shpplied frdm dipponRaper Idustis Co., Nevd )V Mat , Pear |’
Coat REW Wiite Pearl Coat NREW New V Mat REW and

Whi t e NewwipMatofREW S o th € P abeeIhas oIS MoyBRSENt S
MIls Limted). Exanples of the A3 coated (I1ght

WAL DRI RS C4AE, O SR ROUR B Grsen Biean Hit
REEDTFnespanms SuperBp oo Gabow Py (P& fre coating mat
Industries Co., Ltd.); Urillo Coat L, Matthies Coat
(BBl 080K Starlaight Rapear OB0Bpfir RoydnDK BrightpGaeen Hit G,
Al pha Mat, (N) Kinmari L, Kinmari H L (supplied from
ey et BIAERE, Wirhhpuri Bright G, OK Aqua Light Coat, OK Royal
Light S Green 100, OK Bright (rough, gloss), Snow Mat, Snow mat DX,
OK Kasahime, OK Kasayuri (supplied from Oji Paper Co., Ltd.); Pyrene
DX, Pegasus Hyper 8, Aurora S, Andes DX, Super Andes DX, Space DX,
Seine DX, special Gravure DX, Pegasus , Silver Pegasus, Pegasus
Harmony, Greeniand DX 100, Super Greenland DX100, <SSS> Energy
Soft, <SSS> Energy Light, EE Henry (supplied ﬂom Nippon Paper
VIndustries- Co., Ltd.); Kant Excel, Excel Super B, Excel Super C, Kant
Excelbal, Utrillo Excel, Heyne Excel, Dante Excel (supplied from Daio
Paper Corporatior}); Cosmo Ace (supplied from Nippon Daishowa
Paperboard Co., Ltd.); Semi-Jo L, Hi Beta, Hi Gamma, Shiromari L,
Hamming, White Hamming, Semi-Jo HiL, Shiromari HiL (supplied from

Hokuetsu Paper Mills, Ltd.); Ruby light HREW, Pearl Soft, Ruby Light H

(supplied from Mitsubishi Paper Mills Limited); Chaton, Ariso, Smash
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Ltd.); N Pearl Coat, N Pearl Coat LREW Sw ng Mat REW
(supplied fromM tsubishi Paper MIls Limted); Super

wEina19881 ne, Chaton (supplied from Chuet su PeCJIRR007/058900

Paper Co., Ltd.). Exanples of the B2 coated papers

(sepplicd M iOhuckaR @) & Pelped €Lt iand Sttad Chyrry, Super
Coat (F) MCOP, OKAstro doss, OKAstro Dull and OKAstro

L ) , and King O
(su I(r?l %g}!)}lf'romﬁh ppon %E%%ep?ﬁ%u r’i'ég)Co Ltd.).
Exan'ples of the fine coate ape ude OK Roya
Li ght SResinl cortes BRPES 5?}95’%@%& J@%FGW@W@% offe
Ever G een, Cean Ht M5 OK fine coating Super Eco G

Exresﬁie’mveﬁtﬁloh, cadkbd uned asdhe myediatof Ebe pEESMt iDKeBtian.
Li ght Coat, OK Soft Royal, OK Bright, Geen Ht G

rRcular] ftfh%Bé haVengy Gl 1, Bt gbt EabiBtHDfahb icaht
O< Royalr ight S Green 1% 109< Br;al ght (roughC glgggayer

pp(f | eBe fsl i @#%H i ngé %82}?5 %%‘ g%h Qéyé%ﬁég%@ny include

Pegasus Hyper 8, Aurora S, Andes_ DX, Super
spated ppersdpreomy elegaegrapha and cea p%@? e gravure
Si | ver Pegasus, Pegasus Harnony, G eenland DX 100
Supetingy eBpbaifidallROD GIBSSE oan éOgyP Sodirt Cos I563, Eﬁe@ggzvure
Li ght, EE Henry (supplied from N ppon Paper |ndustries

Fie ATty |
Kan?pééixg)g?p ggFﬁa{LIJtsrl o I’:‘x@c%g a@b@ﬁ%(%xcel PAD%%%&IE‘IXS?QFS

d f . .
CoEH 2Gre i%ﬁqﬁu%%poﬁﬁ%% bk %%}B’g?)ﬁ%lgrgl‘?’c%mfoé\%?an their
Sem J oL, H Beta, H. Ganma, Shiromari .
vierted Jazien angd caa e anpligable ghthe madia of !zh% @H%iﬂntéaventwn-
f
<rlgrrinnter>

The ink for the ink-media set of the present invention can be
suitably used for printers equipped with any types of inkjet head — a so-
called piezoelectric type inkjet head where the volume of an ink flow path
is changed for diacharging of an ink drop by deforming a vibration plate
that constitutes a wall of the ink flow path by using a piezoelectric
element as a pressure generating means for applying pressure to the ink
contained in the ink flow path (see JP-A No. 02-51734); a so-called
thermal inkjet head where bubbles are generated by heating ink in an
ink flow path by using an exothermic resistive element (see JP-A No. 61-
59911); an electrostatic inkjet head where an electrode and a vibration
plate which consitittues the wall of an ink flow path are disposed in

opposed positions, and the volume of the ink flow path is changed to
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Hokuet su Paper MIIls, Ltd.); Ruby light HREW Pearl
Soft, Ruby Light H (supplied from M tsubishi Paper

wadhdoza14ss8sn t ed) ; Chaton, Ariso, Smash(suppl i edPET/arm007/058900

Chuet su Pulp &Paper Co., Ltd.); and Star Cherry, Super
er.r ed fro rus m. Paper Co. .) As
5& %ﬂgg dmﬁaas p'fnefé}% %ﬁa%powagepﬁeﬁeé%ﬂtweﬁertbe

of the present i nvention can be used as the nedia of
teflectpedsand thawahtatom plede (sasud BrA No. DFCEkSa2dvamd sa forth.
high air pernmeability of the coating |ayer itself can

be uti |Az ddscrlb&as bday] fige trRBordias ﬁb&a%ﬂﬁ@lfbfég)bmg ink-
i ncl ude coated papers for sone electrographs and

%?J%&%d%egzie s%df%qc El i”bvu ?t}P E 3re%&}_n LT "g e cmemed

(Ni ppon Paper _ | ndustri es Co Ltd,)  and Ace (N pan
Pt tediRePrdiag msdia pikh ylaie syitabaium variusAidigs @nd can
an appropriately porosity in their coated |ayer, and

densiitaldyphsechfiranssged tezondligaapbanates fe gs,epmﬂters) using the
i nvention. <Printer> The ink for the ink-nedia set of

AR el r&%&f&ng@ﬁsmﬁp Pai"ﬁéhllﬁﬂysfﬂrtﬁ@ blbad sl ik cartrldge ink
pr| nters equipped any types of inkjet head -

ezoel,ec ric d.
?Oarégﬁ Bl ﬁﬂﬂ?t ORI s 45 I %eeﬂsﬁagreethod
n i nk drop deformngaV|brat|on plate that
@gﬁ W%ﬁeéglaV% ipnof the ink flow path by using a
pi'ezoel ectric el ement as a pressure generatlng nmeans
<dnkdpottyidgg>pr essure to the ink contained in the ink
flow path (see JP-ANo. 02-51734); a so-called thernal

o ARG LA e 8o P64 Wi
= enﬁnfm‘gsseese tﬂg ﬁ‘ikN(())f tge ink media set of the present invention
therein, and further includes other members optionally selected as
needed.

The container is not particularly limited, and its shape, structure,
size and constituent materials can be optionally determined depending
on the intended purpose; examples of such a conteiner include those
having at least an ink bag formed of an aluminum laminate film or a
resin film.

The ink cartridge will be described with reference to FIGS. 1 and
2. FIG. 1 shows an example of the ink cartridge of the present invention,
and FIG. 2 shows the ink cartridge, including a case (outer package) for

the ink cartridge.

As shown in FIG. 1, in the ink cartridge 200, ink is loaded in an
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59911); an electrostatic inkjet head where an
el ectrode and a vibration plate which consitittues the

wodor/1efssan i nk fl ow path are di sposed i n oppoB€dJP2007/058900

posi tions, and the volune of the ink flow path is

changed .t odi arge ink. ns of .el ectrostatic . )
B P 2L R dEn it ke JaRoted afier anaceagon of air, the ink
vibration plate (see JP-A No. 06 -71882) and so forth.
Amnleed4? ihelgsed by dusionebarslingdi by aneuilaiseprn ndedle attached to
foregoing inknmedia set is used in conbination with the

f theeg@iinGoillof thb emeestresnding ﬁp?_ﬁréﬂi@ iR 1Hb A Sn fEsh #nk
wth ink is suitable in various fields and can be

Sl i r oi ratus (e.g.,
AR s USB00 A of ARABE P ARRR T © k
particuyl.arl or the following ink cartridge, in .

recor dewgﬁ?rh‘{k Lﬁg %ﬁkﬁsg?rmé&n@g diRaskanes member aweh rAkj et
recordi ng nmet hod of the present invention. <Ink

Calumpingige tamieatienfing dravingige aof petreeabidggnt Aswhemtn anFIG. 2,
i ncl udes a container which houses the ink of the ink

nitds anls Bhg F41t RGyPIRIK ModdeaRtd SavthiiReSake 2400 ade of
further includes other nmenbers optionally selected as

OFRIEH, A Ea RS BB G P AT EBine

can be optionally determ ned dependi ng on the intended
ARRaEYS 10U88s| es of such a container include those
havi ng at | east an ink bag fornmed of ‘an al um num '
| am natehd inlkcartralgeasdfithe frirk sentlimeehtiondesuses dfe ik loff the
be described with reference to FIGS. 1 and

ink-media set of the present invention and can be mounted to various

inkjet recording apparatus for use. It is particularly preferable to
mount it to the inkjet recording apparatus of the present invention to be
described below. .

<Inkjet Recording Apparatus and Inkjet Recording Method>

The inkjef recording apparatus of the present invention includes
at least an jetting unit, and where necessary, fur‘lcher includes-additional
unit(s) optionally selected, such as a stimulation generating unit and/or a
controlling unit.

The inkjet recording method of the present invention includes at
least an inkjet step, and where necessary, further includes additional
step(s) optionally selected, such as a stimulation generating step and/or a
controlling step.

The inkjet recording method of the present invention can be
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2. FIG 1 shows an exanple of the ink cartridge of the
present invention, and FIG 2 shows the ink cartridge,

WO p@adisey) a case (outer package) for the ink PCT/JP2007/058900

cartridge. As shown in FIG 1, in the ink cartridge
Zftablplcartiel@ad @ tHe kjétkrdeaglidglagpitatioof e prsent

inlet 242, and after evacuation of air, the ink 1nlet
A8 ahiof AP LT 00 BN B s BRLHBAESS <o etting
A R e R P T o

bag 241 is formed of a packing menber such as al um num
lamtsat e fil mhaving no air pernmeability. As shown in
FIG 2, this ink bag 241 is typically housed in a

Chkjet Biep GaseJddthgBag-of plastic, designed for
det achable mounting to a variety of inkjet recording

hvant i Hie HOUEb R {2 aleipf HRARl all irldl8 B §iSHhigtine

present invention and can be pounted to various ] nkj.et
Re gty @pagﬁagﬂ%%wm@ean Rk flar Johtipgdiras the 11k onto

preferable to nount it to the inkjet recording
diyeanadiss of the present invention to be described
bel ow. <l nkjet Recordi ng Apparatus and | nkJet

Recor diTige Mrtin@dmil ie al il 8bnfiseRITid kb cBRP ahaSeedn a
the present invention includes at |east an jetting :

by AR RPEATE R TS B o
gt%gelglgéiar.]g '_[l‘JIrlleI: Jteti?irrllgll%it ?s ?18’9 {1531%(1,& Qogsggciiitié one, and examples '
thereof include various nozzles used for ink discharge.

In the present invention, it is preferable that at least portions of
a liquid chamber section, a fluid resistance section, a vibration plate and
a nozzle member of the inkjet head be formed from materials containing
at least one of silicon and nickel. The nozzle diameter of the inkjet head
is preferably 30pm or less and more preferably 1;|Lm to 20pm. ' It is
preferable to provide an ink-supplying sub-tank on the inkjet head so
that ink is reloaded in the sub-tank from the ink cartridge vvia a supply
tube. Moreover, it is preferable in the present invention that a
maximum deposited-ink amount range from 8 g/m?2 to 20 g/m?2 for
printing of an image with resolution of 300 dpi.

Stimulation can be generated using the stimulation generating

unit. The stimulation is not particularly limited, can be optionally
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The inkjet recording nethod of the present invention
i ncludes at |east an inkjet step, and where necessary,

wo morhessss ncl udes addi ti onal step(s) optional | RCT/JP2007/058900

sel ected, such as a stimnulation generating step and/or

r [ . o:1he. 1 nky. recorndi net hod of .th
SISEAN Rt B S RB cuh PRub e SRR BRI pgbafea
i nkj et recording paratus Qf the present_ invention,
BHEP9SSe ﬁﬁlﬁS@tst@B tions Ay D¢ 139 §ngbr phiheembinatian.-
jetting unit. The additional steps can be suitably
Aexdng theon pheathan d gdedsura alre waitably usedt.Jet St ep and
Jetting Unit The inkjet step is a step for recording
an | MeERagiblas RGN iR 486h FeR¥rARRE YintOird b M hahiiAB
to an ink for jetting drops of the ink onto the nedia.
The jetting unit.is a unit configured to record.,an,.
ARERETE RS rRg abRBts o apties e BrisHiRaTbaRtio
an ink tojet ink droplets ontg the nmedia. The jetting
generatingprataine cyltrapospdqscilatone and dighix apeetdically, for
t hereof include various nozzles used for ink
ekamabhy, géezdebeditie getesins suok @stpierelédtricel pimehes, ahbemal
that at |east portions of a |iquid chanber section, a

hdtHiafor ORI B LAIICEh SRCLH Albe FNERPDY %E%%@F%g%bﬁne boiling

nozzl e nmenber of the 1 nkjet head be

B o Snies sl henof orePoReR cifinent Al ran

preferably 30nmor |ess and nmore preferably | nmto.
ripic Fepighaacer dhne-menpro\aliy actuatkessagpipeyhelgllic

sub-tank on the inkjet head so

phase change by thermal change, and electrostatic actuators using

electrostatic power are used.

The method of ink jet is not particularly limited and differs
depending on the types of stimulation adopted. For example, in the case
of “heat” an example of such a such method is one where thermal energy
corresponding to .a recording signal is imparted to the ink in the
recording head using a thermal head or the like, 'generating air bubbles
in the ink by the thermal energy and discharging or jetting the ink in the
form of droplets from nozzles of the recording head by the pressure of the
air bubbles. In addition, in the case of "pressure", for example, a
method is adopted where voltage is applied to a piezoelectric element
attached at a portion called a pressure chamber in the ink flow path of

the recording head, whereby the piezoelectric element is bent and the

volume of the pressure chamber is reduced, discharging or jetting ink in
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that ink is reloaded in the sub-tank fromthe ink
cartridge via a supply tube. Mreover, it is

woe@7atmBt e in the present invention that a nmaRCTURR007/058900

deposi ted-i nk amount range from8 g/n2 to 20 g/ n2 for

A B0 Gofifed FBAPHMAD, HERR! HdOBRMARD D!

I on “can enerated using the stinulation
generatj n nit. ;The stimlation.i g not,.particularl
ot oo dliome ofie sivaplefdithe cusehadgra Bp o Sis Ghatly 1.p1
vibration light, etc., depending on the intended o
padpadetheTdisshargingspeed onprefayalls feéel te 2Agnis, the dpiving
conmbi nati'on. Anong them heat and pressure are

sidiguRBky i8pesterdMFNPkES: i¥fhigher, sir dtheid sobutden of shé ng
unlqt i ncl ude heati ng apparatus, pressurizing

a atus. Diezoelechnl Igl'{t%gt vi brati - it
§§§§F%¥ lr%agépba]? Igetf%ga,brl% %’to fBa oundﬁ 85Ci I 1 at o’?@e g%%tro]lmg s
Light. Specifically, for exanpl.e, pigzoelectri.c :

i nokparacyasly lagu%ﬁde%ﬁan@&% ds éﬁgﬂﬁﬁtgcwr?éﬁhe
actuators utilizing phase change achi eved by using the
ppetutiore obeadi ofjthef fome goingiwhitsiangl can be eptiopallyselagted
exchange el enent such as an exotherm c resistance,

ABPRRATRBY Yhalhidhded pHADeES diinleBRhdllde Guphatsices as
change by thermal change, and el ectrostatic actuators

usi ng el ectrosot atlilc%3 gower are used. The net hod of ink
P cers S GMRYYFT v | inited and differs depending .

on the types_of_ stimylation adopted. For exanple, i
t he ca$ieembpdipentiorsazrpang it @Gdﬁilfts‘i%?ﬂ"%g%%lﬁ’rog of
one where thermal energy corresponding to a recording
$hgpabsdig invpatibadising the inkjet recardeng appatitug diéhd present
using a thermal head or the |ike, generating air
BHPA SN will be described with reference to the drawings. The inkjet
recording apparatus shown in FIG. 3 includes a main body 101, a feed
tray 102 for feeding paper sheets loaded onto the main body 101, an
output tray 103 which receives image-recorded paper sheets and which 1s
mounted to the main body 101, and an ink cartridge loading section 104.
An operation section 105 provided with operation keys, a display, etc., is
disposed on the top of the ink cartridge loading section 104. The ink
cartridge loading section 104 includes an openable front cover 115, a
cover that is opened for attachment or detachment of an ink cartridge
200.

As shown in FIGS 4 and 5, a carriage 133 is retained by both a

guide rod 131, a guide member bridged between unillustrated right and

left side plates, and a stay 132 so as to be slidable in a main scanning
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in the ink by the thermal energy and di scharging or
jetting the ink in the formof droplets fromnozzl es

w@boowwhesssecor di ng head by the pressure of the BCT/JIP2007/058900

bubbles. In addition, in the case of "pressure", for

BSRL oGarBhA e BT Y 8950l e SRR Bt
alled a _pressure chanber in the ink.flow path of the
&@@@b@ﬁi@ indhe arwprdapgetioneinpF o8] ectric el enent is

bent and the volunme of the pressure chanber is

r educed recirgithghghdd184), jwetiichig comiposed bé fduarimkgét recording
dropl ets fromnnozzles of the recordi ng head. The

f I ' [ '

KPR deap sl Rpofl b e o 4t ()
refera S S 0. s, the driyvi freque s

Boge ARl andBch R it taipiendo B spEERER 1op iprmuch a

resultant image is preferably 300 dpi or nore. The

wentthet mwiginleiink déisohargp apeningsareyarrangeddn asliregtipn

as it is capable of control of the operation of each

wdrtidae t6 ehe aeiinGscdAnisg daredtioA whih Y bpaanky ogRineed sl
dependi ng on the intended purpose; exanples include

%ﬁ%gﬁgﬁéﬁﬁggﬁﬁq4ﬁgquencers and conputers. One

or carrying out the inkjet recording
met hod_of the present .jnventjon usjing the inkjet.
recor SF%t}é“p 16} TREOBfIZ healsy ltr%ﬂ\i’&q@eowc{mﬁmg&tead
described with reference to the draw ngs. The inkjet
13¢,0t d$ ngssbleatoaadaptshosm egnipfle@ wihi mpierdelectripacinator
body 101, a feed tray 102 for feedi ng paper sheets

sargd panoeldehbc SRime k) Gythk@in al ikt @afoRthat dilizb8 Phase
whi ch receives i mage-recorded paper sheets and which

{t}g% ﬁﬁg];g ;igeg%\?%z%&eihﬁln% H3g¥ lgtiuid l?éiﬂg 3% 418k fAHdrhaae
conversion element like an exothermal resistive element, a shape
memory alloy actuator that utilizes metallic phase change by thermal
change, or an electrostatic actuator that utilizes electrostatic power, as
an energy genera;cion unit for discharging ink droplets for recording.

The carriage 133 carries a sub-tank 135 flor each of the inks of
different colors to supply each color ink to the recording head 134. The
ink in the ink media set of the present invention is supplied from the ink
cartridge (201) of the present invention, which is loaded in the ink
cartridge loading section 104, to the sub'tank 135 through an ink supply
tube (not shown).

Meanwhile, a feed section for feeding paper sheets 142 stacked on

a paper stack sectioin (pressure plate) 141 of the feed tray 103 includes a
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An operation section 105 provided with operation keys,
a display, etc., is disposed on the top of the ink

we@awnisge | oadi ng section 104. The ink cartri BQBJIP2007/058900

| oadi ng section 104 includes an openable front cover

ES Sy Bt SRS 0 S M Fanpraginon

and 5, a carriage 133 is retained by both a guide rod
@8a-bysorpuibaisis fembdhe paipdy stiadiesension L4l and asgpatation pad
right and left side plates, and a stay 132 so as to be

$44 4ABCR ik Positiviied tocfoe the fdderdllar 4hand 208d@abf material
direction), and is noved by a main scanning notor (not

shgwn),_ i e . j recti ' I

RAgh A abdh B FOEEIAED 183 afifin pra LEFRIAO
heads_that respectively discharge droplets of yellow
topyardihg, E(eé)ljoﬁ%glé‘ﬁ’ta (M and black (B) inks, is
nounted to the carriage 133 in such a way that .

mul t i pAerankfedringtemctiondpe trangderaing amapeyesheph 142 supplied
direction vertical to the main scanning direction,

Wdnh thé S PSS P4 pRBLtash béndaharhe Rapalinghesid 1342
For the inkjet recording heads constituting the

tegondi ng_he 34, dd el ' t

BiRBGLE WrERes bR R deRRERLERE 8 AR P 12 by

pi ezoel ectric elepment, a thernpal actuator_that
glactyostatiphs attashmgpitdy ﬁb@rhﬂﬁ@eccw r Kollex ??% dor

lirquid using an el ectric thermal conversion el enent
kideesfarrirg ohdpaper shesi k2 tlmtchankedn sentsviape guiteot 45 from
all oy actuator that utilizes netallic phase change by

E?IS [rt‘ei!a;iessé‘(glﬁglgﬁy sRhdRILI8hE G Woe id foe@BIRUSN, 4 RBdnsfer guide .
ctrostatic power, as
153 for allowing the paper sheet 142 that is running in a substantially
vertical direction to be placed on the feeding belt 151 by changing its
running direction by about 90°, and a tip pressurizing roller 155 biased
toward the transfer belt 151 side by means of a push member 154. An
electrical chargeci roller 156, an eleqtrical charging means to charge a
surface of the transfer belt 151, is also provided.

The transfer belt is an endless belt, is disposed between a
transfer roller 157 and a tension roller 158, and is capable of rotating in
a belt transfer direction. This transfer belt 151 includes (1) a surface
layer that constitutes a sheet attachment surface made of resin material
of about 40um thickness that has undergone no resistance control, e.g., a

copolymer of tetrafluoroethylene and ethylene, or ETFE, and (2) a back

layer (medium resistant layer, an earth layer) that is made of the same
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an energy generation unit for discharging ink droplets
for recording. The carriage 133 carries a sub t ank

wa3@7hosseach of the inks of different col ors POT/$SR20W/058900

each color ink to the recording head 134. The ink in

the i.n ia set of the present invention is S I
FRORTIPR B iR SeEce Toue Tab 1habhae R r i Rp chftror
which is loaded in the ink cartridge |oading secti OP
wsing earbone Agtidgimember l§ldgghspeserdnn Eipbacksidgat the
(not shown). Meanwhile, a feed section for feeding
pideng PeRELF] 2 retanketdrespoadpag es the acintherrégion by
(pressure plate) 141 of the feed tray 103 incl udes

?#?I% dﬂ‘ﬁ@'r%b@x‘?ﬁﬂg b4 f eed oﬁ@%ﬁ@éecjcﬂ)%) for Yuthash 8 ¥he

aper sheets On a one-by-one basis fromthe paper
stack sect] 141, and a separati.qn pad 144.which j
BBRFY FBeicl 4bhAERE ¢ anresabrged Pyt e dedicyd T84
material with a large friction coefficjient. The

sepprmes ensapadatiaon claw Ji7dsfod separating hee paper pbeqtel42 from
143. Atransferring section for transferring a paper

$he 8dedid2 bsloI 1, eth Suitpittrotlet 494, aadtarosutputaoflesilfBonAn
beneath the recording head 134 includes a transfer ‘

f r 1 42 by
SRty U5 PR r 1R, AARSH BNEENTST ¥ it er
roller 152 for . transferri t he er eet .142 t hat
has. bedriaRlp sided BopbE LRI JALR SSFERANLE ST egy o
sandwiching it with the feed belt 151, a transfer .
gbeé Backsde fof the it aimi rglyt Hel.pdPee donblersitliad puaking deed unit
running in a substantially vertical direction to be

183GRE:i98s hiffaep adicBy 182 Irbt dink diyy bhdBghFrD rotasionusitbeg
direction by about 90, and a tip pressurizing roller
%eSe%ig}g %%ftdléi 1, inverting the paper 142 and transferring it between the
counter roller 152 and the feeding belt 151 again. A manual feed section
182 is provided on the upper surface of the double-sided printing feed
unit 181.

In this inkjet recording apparatus, the paper sheets 142 are

separated from one another and supplied one by one from the feed

'section, the paper sheet 142 supplied in a substantially vertical direction

is guided by the guide 145, and transferred by being sandwiched between
the transfer belt 151 and the counter roller 152. The tip of the paper
sheet is further guided by the transfer guide 153 and pressed against the
transfer belt 151 by the tip pressurizing roller 155, whereby its transfer
direction is changed by about 90°.

At this point, the transfer belt 151 is charged by the electrical
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toward the transfer belt 151 side by neans of a push

menber 154. An electrical charged roller 156, an
web@atirgssal char gi ng means to charge a surf acePOrl/JR20€7/058900

transfer belt 151, is also provided. The transfer belt

HErERS TSP P e BP SO 12as Arhed BRSEH o of
rotating in a belt transfer direction. _This transfer

dlettrosizdidatlyl fondeansforn Jukidreplatgypae diseharged onte thes

a sheet attachnent surface nade of resin material of
SPpped $0mer Sheek 143 fort diat-liha Fecndiéng byalrivingediesteaonding
control, e.g., a copolyner of tetrafl uoroethyl ene and

ALY 15T 5Py A D URII PR Wiigge 105,
sagemat eri al the surface | ayer a t pat,. ha

Ry é?%ﬁén% By e i g Y %‘g?rbgeﬁ.dl% Sla? paper
menber 161 is di sposed on the backside of the feeding
Sudet 1U21by a gaver dissancor r Ehpoechirding epersdiqn isterpmgnated
regi on by neans of the recording head 134. An out put

§p6h kOsLipPOf SihOL b rbberdihe tPapiiatidiesionhd dr hasipngl dmt  is
i'mage recorded by the recording head 134 conprises a

' f ] 142
GRBREAER e e i PR BRELPINOR TOPRRCREGERET
t put roll 173. tput t 03,1 [ d
ifaE e it pipch s the BabS oo qitdr e PR g 103
feed unit 181 is detachably nmounted to the backsi de of

t he maWhemoidyis deterriine dddwalttbe sk develrinrhierspls-task 43P thas
181 receives a paper sheet 142 returned by backward

oAbk afedd)@ i9eHiiEoRe bf ibklis dupplicd Mgt {1 Pdkper

142 and transferring it between the counter roller 152
Adiidis Joed (% hiladio1agai n. Amanual feed section

In this inkjet recording apparatus, when the ink in the ink
cartridge 201 of the present invention is finished up, the housing case in
the ink cartridge 201 can be disassembled and only the inside ink bag
can be replaced By a new one. Even when the ink cartridge is mounted
upright to the front side of an image recording ar;paratus, stable ink
éupply can be achieved. Thus, even when the image recording
apparatus is placed in a place where no space can be ensured above the
main body 101 — for example, when it is housed in a rack or when an
object is placed over the main body 101 - it is possible to readily replace
the ink cartridge 200.

Although description has been provided with an example in

which the ink cartridge of the present invention is applied to a serial
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182 is provided on the upper surface of the
doubl e-sided printing feed unit 181. In this inkjet

WO e@ontisey) appar at us, the paper sheets 142 ar ePCT/JP2007/058900

separated from one anot her and supplied one by one

fron1the eed seciion, the paper sheet 142 supplied.i
YBf 6%13%5#1‘% fa}meé 'rE%‘?l‘Ba“ilg égp%%msghag‘upa @dcaafylata@etha

gU| de 145, and transferred by bei ng sandw ched between

ttheves agrobethdeppanBusathe irfecaduidgerofithe lpresaBi2invehéion
tip of the paper sheet is further guided by the

toaansd &lsoGppliedlteds HAE tPpess t@GéﬁrFﬁﬁ bppatdtrRHABfing a line
belt 151 bypghe tip preggurl??ng rol g ?ES wher eb yg

[ sfer direction is changed by about 90. At this
t&?n?kgphe transfer belt 151 is charged by the

el ectrigal c rglng Il er 156, and .t paper_.sheet 142

s at t AR HCFEPBIDRARN3EYS ARSIt aroeTkng mapthod of
Ink droplets are discharged onto the stopped paper
dhegirederst inyensoe-daniee appbeditogahipudinljetgetdrling schemes,
recordi ng head 134 according to the inmage signals

whid eadTBY slitablieappliéd AGCinkBsn cefifink§ @pftsﬂhf&sf Patcshlaﬂe

next line is carried out after feedin he paper sheet

RN TN e S

term natl on.si, gnal or a signal that is output when the
PErtes i fagpimpe anhacoriEet 142 has reached the
recordi ng region, discharging the paper sheet onto the
out put Heraindfd&:, aWiakjdétthdzsl tetwvhich tledptrdent iieentidn has
| evel in the sub-tank 135 has reached near-end, a
Be¥RhppRAVilPhe |d@l§c111§edsuppl ied fromthe ink cartridge

201 to the sub-tank

FIG. 6 is an element enlarged view of the inkjet head, and FIG. 7
1s a substantial part enlarged sectional view of the same head, cut along
a direction such that all channels are exposed.

As shown in FIG. 6, this inkjet head includes an engraved frame
10 that defines a ‘common Ligquid chamber 12 and unillustrated ink feed
ports throqgh which ink is supplied in a directioﬁ from the viewer to the
backside of the drawing; fluid resistance sections 21; a flow path plate 20
that has engraved portions defining pressurized liquid chambers 22 and
has communication openings 23 that communicate with nozzles 31; a
nozzle plate 30 that defines the nozzles 31; a vibration plate 60 that
includes a convex 61, a diaphragm 62 and an ink inlets 63; laminated

piezoelectric elements 50 bonded to the vibration plate 60 with an

adhesion layer 70; and a base 40 having the laminated piezoelectric
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In this inkjet recording apparatus, when the ink in
the ink cartridge 201 of the present invention is

wo 20w aieses up, the housing case in the ink cartpPCTgeRAE$900
can be di sassenbl ed and onIy the inside ink bag can be

| a new on hE eln Lhe | 5 98 ahite-
ey Heeto- hLhe Pgre *UilgSOBPOSRA PhRGE

recordl ng appar at us, st abl e |nk supply can be
leasteidespaamigiand fisoe thedrminatediniegele@risralemgnts 50 by

apparatus is placed in a place mhere no space can be

SHauehih dhavantth® eéd) body 101-for exanple, when it
is housed in a rack or when an object is placed over

t he - it
the ”:tfj 2 M8 ojgield rRAABhitye st cBRldoKd A cAafing
provi de fth an l. ch th d f
e e R
(shuttle type) inkjet recording apparatus_havin ,

i3 shekuhss of 0 o/wesaytoangpatemad slecheoderieyers

cartrldge of the present invention can be also applied

ﬁl‘éd@ df 'sﬂ@ei'/){)ﬁﬁadﬂhhf(hgﬂ)%@ HFifh Ax PR st dfsehardlngnbper layer.
line type head. The inkjet recordi ng apparatus and

Q&& 8% k& h&pelgs&aagl e the o RhESRA at ﬁrﬁﬂ&é“toc
b Ragater gfed at Bt

0 various recordi ng schenes,

can be U|tag % applled for i nstance to inkjet
‘ﬁ@?ﬁ@%# ectrgdepgi | e machi nes, copyi ng nachlnes and
mul ti -use nmachi nes equi pped mnth a printer,
f acsi nThe laminated qperoeledteicaileafens 50 Jarsubnﬂqted tabatf ew-
whi ch the present invention has been applied will be
dRstd pRRAssing to form a comb shape, and the resultant teeth are
alternately used as driving parts 56 and supporting parts 57 (non-driving
parts) as shown in FIG. 7. The outside of one of the two external
electrodes 53 (either one coming out of the drawing or one behind the
drawing), which the outside is connected to one end of the alternating
internal electrode layers 52, is limited in length by such processing as
cutting so as to be divided into sections by the subsequent half cut-dicing
processing, which the sections in turn constitute multiple individual
electrodes. The other external electrode 53 is not subjected to any cut
dicing processing and is thus entirely conductive, thereby serving as a
common electrode 55.

A FPC 80 is bonded with solder to the individual electrode 54 of

each driving part 53. The common electrode 55 is connected to the Gnd

electrode of the FPCS80 via an electrode layer provided at an end of the
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FIG 6 is an elenent enlarged view of the inkjet head,
and FIG 7 is a substantial part enlarged sectional

wo@n1ef88% he sane head, cut along a directi on BUDIP26I58900

all channels are exposed. As shown in FIG 6, this

inkj.et  head ingcludes. an engraved franme 1 at def|nes
S aisiE Pltar rele plnedodh i Hvshrded detvar 1Coig
ports through which ink is supplied in a direction
fmghnit¢konitBadtP €0,twmbidbanoingiale applicatiodrodwirigngfvolliage to
resi stance sections 21; a flow path plate 20 that has

eth@rd ethgPeditts ®6s defining pressurized |iquid chanbers
22 and has communi cation openi ngs 23 that communi cate

wWth n : . i
nozz1 oot 51 bpa{iop iR b S L P diditct pREP ¢ Brmed of
convex.6l, a di aphrag 2 and an.ink_.inlets 63; .
R Perual Beprics e bondehde e fnpated

vi bration plate 60 with an adhesion [ayer 70; and a
riszoedectintoglamenti S0 whiakainet e scidwedbving patteidnand&hich is
fixed thereto. The base 40 is conposed of barium

tdrrangé®haske c@ﬁfe&rﬂfqmmgh&égﬁl &R bafnR@fdining thick
pi ezoel ectric elenments 50 by arranging themin two

| d The .| am nat [ I ric.element 50, 1S .
e Bart it HPeA0 1 RUGE 38 SepblofuiRE FIFES L SGgmings tha
titanic acid .zirconic acid plunbum (PZT) with a
tRPERHRtes 1?%-1989%321& stagkung hwa Ninplated filwsdst r ode

| ayers made of silver/palladium (AgPd) with a '
tdlectkolypingf Theeiaphragp 62 ik Bpen in Ehtknes thd 35 pm in
internal electrode |layer is connected at both ends to

adekl(ehdalded! ectrode 53. The | am nated piezoel ectric
el ement 50 is subjected to half cutdicing

Bonding between the convex 61 of this vibration plate 60 and the
driving parts 56 of the laminated piezoelectric element 50, and bonding
between the vibration plate 60 and the frame 10 are established by
patterning an adhesion layer 70 containing a gap material.

A silicon ﬁonocwstal plate is prepared for the flow path plate 20,
and portions defining the fluid resistance section:s 21 and pressurized
liquid chambers 22 are patterned by etching, as well as through holes
that constitute the communication openings 23 at positions
corresponding to the nozzles 31.

Portions of the flow path plate 20 that have not been subjected to
etching constitute partition walls 24 of the pressurized liquid chambers

22. Note in this inkjet head that etching width was made small for

some portions of the flow path plate 20 to form the fluid resistance
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processing to forma conb shape, and the resultant
teeth are alternately used as driving parts 56 and

W@ EpaIesssg parts 57 (non-driving parts) as shpomJR2007/058900

FIG 7. The outside of one of the two externa

e s 53 (either one com ng out of the draw ng or
o%gﬁ%%ﬁﬁﬁd the drawi ng), which the outside is

connected tao one end of the alternating interna

el ect r FA&OFEPR!ate80 is madepimgtallicireatarinlby.gsufohmed of a
processing as cutting so as to be divided into

sitplated fiy bfeleutbsypiegtnidds wahydiddg Pr oeassi ng,
whi ch the sections in turn constitute multiple

idpﬂn&hgyﬂhroﬂg%&hﬁqleﬁlkyaitﬁ)tlﬂgr%fe (gl)éél?a{ . elfa%hrrgodzlezéesg lis

IS not subjected to an I ng processi ng an

t hu irely cqnductive hereby serving as a conmon
TeRpiired o R SO shafn taaxa ploiseantiily karcular
i ndi vi dual, el ectrode 54 of each driving part 53. The

iPrefubstanidallg sicglanenmecshaped o Eheh@udzlel T i alokeut
of the FPC80 via an el ectrode | ayer provided at an end

di0ph éb BBunniredipherael epiehitred SMBInRYisdMhree side. The
unillustrated driver ICis munted on the FPC80, whic

GRLIOhFcRPP L ER iogﬂeqfovsﬂ{sg’eiécqg&\ﬁ?%%\aﬁg tss%tc#e‘{%a% rriegti)lﬁgion

parts 56. The vibration p

i aphra r.t formed_ of a.thin fil a convex
PR By Jhe FoBenlin fovichaneraasbpedions that define
pi ezoel ectric el ement 50 which includes the driving
e sk deedpertarnshcans mony hagiddchrmbeel 2 eme ¢o beffothed is
di aphragm 6 2 a beam containing thick filmpart (not

Shlowies teddndegsih enéldenguppor ting parts, and openi ngs
that constitutes the ink inlets 63 by stacking two
Nrpl at e thi iARjeRhead configured in this way, applying a driving wave
pattern (pulse voltage of 10-50V) to the driving parts 56 in accordance
with recording signals cause deformation of the driving parts 56 in the
direction in which they are stacked, pressing the pressurized liquid
chamber 22 via the vibration plate 60 to cause pressure increase in the
chamber 22, whereby ink droplets are discharge(i from the nozzles 31.
After discharge of ink drops stopped, the pressure of ink in the
pressurized liquid chambers 22 is reduced, and the negative pressure
occurs therein as a result of the ink flow inertia and electric discharge
process of driving pulse. In this way the process proceeds to the ink
loading step, where ink is supplied from the ink tank, flows into the

common liquid chamber 12, passes through the ink inlets 63 and fluid

resistance sections 21, and flows into the pressurized liquid chambers 22.
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el ectrotyping. The di aphragm 62 is 3mmin thickness
and 35 mMmmin wdth (one side). Bonding between the

w@orwaxsed of this vibration plate 60 and the PET/¥92007/058900

parts 56 of the | am nat ed piezoelectric el emrent 50,

db h b _
e PR DESER e R 2 e ffocine
| ayer 70 containing a gap material. Asjl

b pesistsabvibphtion. dfterpindpdischnitass it mbxtgwls zefllngthat is

20, and portions defining the fluid resistance

ﬁ@l‘ife'v@ﬂfbgzﬁieaﬁg oPEEERAYE t@dohi quilshlahesrben be22rackebetween
patterne by etching, as well as through holes that

SRS R ST 81008 HRER IR nidl P OolELHiARS

o e ggtg c rtions of” the flow
pa pl.at e t hat have ot been su ed,to hin

eBREep ket pig %qSHtaHC%\é? Ogl?e PH%llﬂgPés@HFFf‘}é‘/dc“ 15"
l'iquid chanmbers 22. Note |nth|s I nkj et _head that

ebsdibhgtorslatirte mdbe trade (MWHfgﬁycsl@mé takes befoxe dhe mext
flow path plate 20 to formthe fluid

liﬁﬁje§bggf;@c§@§tl ons 21. Anozzle plate 30 is nmade of
metallic materlal e.g., forned of a Ni-plated film by

el ectr pin I
oot LA A58, SR 095 bEa T UBh QRO

31 is so confl gured as to ha a, horn

we%qnemmvantlyncm% gpépawawét ag%gmif%n%méteaﬁlcu ‘Poat
cone shape). Each nozzle 31 is about 20mmto 35nmin

dif m‘méﬁlrepeﬂdrﬁamatMa]atepeisssmnldgelT@@hm&qudi @reVemting the
nozzle pitch in each nozzle rowis set in such a way

$Hhd thith oREAltid A nozzle surfaces and thus avoiding clogging of

the orifices or discharge outlets by the solidified smudge particles.
Given that such smudge particles have been attached, their bonding
force is weak.

Meanwhile, when a low-surface tension ink is used in normal
nozzle surface the ink migrates to the vicinity of the opening, resulting in
failure to form a normal meniscus in some cases.. In such a situation,
curved ink discharge and/or ink discharge failure occur. When the
nozzle surface is covered with water-repellent material, hqw“ever, the ink
stays inside the nozzles without migrating to the vicinity of the openings,
thus enabling normal ink discharge.

A coat of water-repellent material may be formed either by
vacuum deposition or application of a water-repellent material dissolved

in suitable solvent. In the former method a water-repellent film can be
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becones 150 dpi. The frame 10 in which engraved
portions that define the ink feed ports and common

wo capaitvsshanber 12 are to be fornmed is fabri capedrepo7/058900
resin nolding. In the inkjet head configured in this

- c _ ¢ of
Mg s DRicR b s BB RE B IR i R
recording signals cause deformation of the drivjng
ﬁeﬁ?‘? @%‘gﬁeﬁ O?P(@CBPP’eBﬁn&wa VACHIRT IR Y2 RPHZ e ater
pressing the pressurized |iquid chanmber 22 via the
vensilent omateiril dycheating dtuged(0°63 dutrodiucirg Heevaportizel
chanber 22, whereby ink droplets are discharged from

waeerfgplRat HateMdlantsltise Padsa® fipplyithsbGPsr & SRERSrge
the pressure of ink in the pressurized 11 quid chanbers

%]%cii,rﬁdég G ra?l@? #e%?xeggg %{7{}]{0%‘?{138 Salﬂré b %tl%gé: g{;‘% vacuum

erern as a resu ow I n

el ect.ri ¢ discharge pr ss of .driving pulse. In this
G%f}ﬁtlﬂe taﬁh&é}y %ﬁrelgé glay disehagge.| andiprpesipg he orifice
where ink is supplied fromthe ink tank, flows into
surdacssofthelinkygtchestidotibe ré2ultpnt phsmar oNghe thet itk also
inlets 63 and fluid resistance sections 21, and fl ows

]@f)(ﬁHSQ)lb ht6 foFR Suehi Z 8@tbi-aep B FHIREHE 137 -té%ipflegaﬂdi@s ranging

| uid resi stance section 21 has an effect O

Rl Vo Ok BR U e B PR ob Rt on e avater

by ans of syrface tension. Abal ance _can be struck
Kbellenh matesil 2ndcrhesfcahe of sasawen ingheseaguamygssel.  In

refilling time by selecting appropriate fluid
theslatteanuetlsecs mertertropdderpiinacad benbemeldyby dissslving a
possi ble to shorten the time (or driving cycle) it
Wat@srpRilehe mAierR@th orBihRisoRRENtHI PPy applying the resultant
solution onto the orifice surface by doctor blade coating, wire bar coating,
spin coating on a spin coater, spray coating, or dipping coating that
involves dipping of the inkjet head in a container filled with the solution.

Usable wéter,-repellent materials are fluorine-containing organic
compounds, particularly fluoroalkyl group-containing organic compounds
and dimethylsiloxane skeleton-containing organic silicon compounds.

Preferred examples of fluorine-containing organic compounds are
fluoroalkylsilanes, fluoroalkyl group-containing alkanes, fluoroalkyl
group-containing carboxylic acids, ﬂuorqalkyl group-containing alcohols,
and fluoroalkyl group-containing amines. Specific examples of

fluoroalkylsilanes include heptadecafluoro-1,1,2,2-

tetrahydrodecyltrimethoxysilane and heptadecafluoro-1,1,2,2-
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wowtoenigsepel | ent material .

The nozzl e surfaces of an inkjet head that can be used
in the present invention may be coated with

Acoat of wat er-repePCENM2007/058900
material repels snudge-causing liquid, preventing the

iR g BT PHE S et CREERBs Y THREEUSTE AR o

by the solidified _snudge particles. G ven that such
emiageingalkpaee tndade ogwf}m&?ﬂé’éﬁ'@at,a%ei r bondi ng
force is weak. Meanwhile, when a | ow surface tension
peKticrousgyloyclubiesxahe npaflwre ur-haxené heerifluoroinghep eae,
to the vicinity of the opening, resulting in failure

1 rh QL R BL RO I Rt PR Rt 4 Se,| prriRiBBo AR ane ldhdsuch a

situation, curved 1nk discharge and/or ink discharge
failure.occur, \Wen the ni)zzl surfﬁf}g LS cpve%ed -ﬁ\/ith
REFILOrOLOSAPE PSR GO TP GS RAVEP Ot e §TRRP SRS
i nside_the nozzles without mgrating to the vicinity
oArhonslio peidsnigsludenperfbrapdeeanoie ﬁﬁ*%{ and perflaeuogtanoic
Acoat of water-repellent nmaterial nmay be forned either

Byidy agaenplslepPBibroalkdr grwpptdoaahining eflc@hols include
wat er-repel l ent material dissolved in suitable

54 Yo 5 5-ﬂ%ﬁ&ﬁdﬂ‘%ﬁ@??m‘?fjﬁffecﬂ SLamBRE! dfeoroh 11

can béf’otned on the o I ce suUrfaces by evaculating a
vacuum vessel to.a certain, degree of vacuum,using a
G RPN AR SR A BOREAE R APRTS Srir oAt er Tl by
heat i ng it to 400C, introducing the vaporized, '
tetrahy dederylemines aodi specificexamplegof damethylsHoyang
power to discharge el ectrodes froma radi o frequency
sRele€n vhihiaenafl sistainig siliten \coapoarmebrigictidma o bid(8r eby
forma RF gl ow di scharge, and exposing the orifice
aminopropyl)polydimethylsiloxane, a,w-bis(3-
glycidoxypropyDpolydimethylsiloxane and a,w-
bis(vinyl)polydimethylsiloxane.

As other water-repellent materials, silicon-containing organic
compounds, particularly alkylsiloxane group-containing ‘organic
compounds can be used.

Examples of alkylsiloxane group-containing organic compounds
include alkylsiloxane-containing epoxy resins in which an alkylsiloxane
group and two or more cyclic aliphatic epoxy groups are contained in a
molecule constituting its resin composition. Examples of alkylsiloxane-

containing epoxy resins are polymer compounds (A) having moieties

represented by the following General Formulae (a) and (b).
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surfaces of the inkjet heat to the resultant plasna.
Note that it is also possible to formsuch a
wowdoenigsepel l ent filmat | ow tenperatures rangP@mJR0OVESI00

fromroomtenperature to about 2000C dependi ng on the

wat errepel l ent material and the degree of vacuumin

tddeé vacuum vessel. In the latter nmethod a

x&jer- repellent filmcan be fq—wred by di ssolving a
er-repellent material in organic solvent and by

ap Iy| nghthe resul tant gol ution—ento the oriftge
%Jy doctor_bl adejcoati ng 3bar coatiing,
g on a spin goater, - FOat-Rg g
z@d&t ol ves dippin the |ﬂkjet
ng B td lfed Withthe%rt Jsable
vvaer-repe‘aﬂ s are fluori |ng
or gani ¢ conp n , tifcul arl y L& uoroal y

gr oup- cont ai ni ng or gani cxconpounds and
di met hyl si | oxane skel eton- containing organic silicon
conpounds. Preferred exanples of fluorine -containing

NI CisCHTPRBES ofl 0 fHOUQTIS @hkﬂitégém tofd0)amdeh kyhn
gr oup- cont ai ni ng al kanes, fl uor oal group- cont ai ni ng

‘f{i‘{ %Ei%k 021% |0ds fluor oaI kyl group-contai ni ng

ol’s fI uor oal kyl group-contai ni ng am nes.
i c . exanples of fluoroalkylsi es include
%ﬁ Bé amd Qgr;(pxgienjglyiregrgsent -Hyor —-éﬁ%

tetrahydrodecyltr|nethoxy3|lane and bept adecaf | uor o-
R3lai] R4 tedemdndimdly repiresemis CHiSer e kngxanpl es

of fl uoroal kyl groupcontaini ng al kanes i ncl ude

af | uar ocy ane, Iuoronethylcyclohexane,
persf‘l u%ﬁb %g%gﬁ% ver PEfro- n- hept ane,
t et radecafl uor o- 2-i net hyl gt ane, perfl uorododecane

and perfluoroi cosane; specific exanples of fluoroalkyl

gr oup- cont ai ni ng
Compounds havmg the above structure also serve as binder when

used in combination with other water-repellent compounds. That is,
they impart a function of increasing the suitability of the ink-repellent
composition for cbati_ng and improving workability as an ink drying film
for facilitating ink drying after solvent has been évaporated. :

The thickness of the water-repellent film is preferably 5um or
less, more preferably 2um or less. A thickness of greater than 5pm may
result in poor productivity due to slow film drying time andlor in
reduction in its inechanical durability that increases the likelihood of
film separation upon wiping.
<Image Formation Scheme>

The image processing method used in the present invention is not
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car boxylic acids include perfLuorodecanoic acid and
perfluoro octanoic acid; exanples of fluoroalkyl

w@e@apissent ai ni ng al cohol s include 3, 3, 4, 4,5, 5PGFnE2007/058900

afl uoro-2-pentanoL specific exanples of quoroaIkyI

%:e‘icj@ %%: ﬁfﬂ?lr | AN A R T
kel
GBI AT AR MR Ta{EF B 1@ B bt rodioing the

aninopropyl)polydinethylsiloxane a wbi s( 3-

gésotutdon w the yrigoh yldinmaegdy| si | oxane and a,
bi s(vi nyl-) pol ydi net hyl si | oxane . As ot her

YRERE preRatt! 1ﬁ9&nﬁ§£eiﬁia%lesdat§'1§ 6 RIPTE I LR cOREBN 1AL of
conpounds parti cul ar a kyl si | oxane group-contai ni ng

ALt B RARGE Soutrd LamlrPA LS SPE R orasolidhrate

i ncl ude aIkyIS|onane -contai ni ng_epoxy.resins in

whicen aanima e issyimplarecepstictadd Mish éﬁlwl@n&%q js@ossible
al i phati c epoxy groups are contained in a nolecule
toeasurteibithchighsrate slata ¢eapder hhdrimdgeangbhgiai. This

al kyl si |l oxane - contai ni ng epoxy resins are polymer

th
R N AL

wh

AR HDE GRS S RER R g
I ndependent |y represent -H or -CH3

of gray scale, the amount of image data to be mput increases and thus it
takes time to transfer it to the storage device and, furthermore, it takes
time for the storage device to process the image and for a host who
manages image recoding to print it. To avoid this, in the present
invention, a set of 4 pixels (2 x 2) is considered to be a single pixel,
whereby the amount of image information is reduced by a factor of 4 and

the recording time is shortened consequently. This reduces the image

resolution, however, there is a preventive measure for this which will be

“described later.

Assuming that a set of recording element rows each consisting of
multiple recording elements is used and that multi-pass (4-pass)
recording is carri\ed out using for instance inkjet element rows shown in
FIG. 15, each of which consisting of 16' recording elements arranged in a
main scanning direction, recqrding elements capable of formation of a

pixel on a recording media can be selected from 4 recording elements —a-
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R3 and R4 i ndependently represent -CH3 or benzene ring

CH2- S CH CH2- -CHjj CHCH Conpounds havi ng the above
w@reoaaiasse al so serve as binder when used in PCT/JP2007/058900

conbi nation with other water-repellent conpounds. That

19, ati‘ﬁ?’a*m%ﬂd &4 VDGHheRn s?écﬁ@ﬁﬂ?%fe&%ﬁ;ﬁﬁ) the element
sui t abi |ty of the ink- repe | ent conposition

thNg ty as an ink drylng
]?%Ya égo %Forgfﬁ)(% at |h2)gv ﬁ?’y g after solvent has
been evaporated, . The t hi ckness of _the
wat er - Wasal aplying twe ink dots foranpixed mamtb*s method phusing

preferably 2mm or | ess. Athickness of greater than 5mm
mmytip lesmbore imk doty fopraoptixed,i thieky adeleixt possiloly dombBinations of
drying time and/or in reduction in its nechanica

b Ah! ?' dlYmbhd (JOISt gﬁftﬁ'%atcﬁerolvx} SEH ARG @ fnﬁrélbme_ﬁfise

separ ati on upon W ping. <lInmage Fornation

I,18 egsing method used in the present invention
ﬁhsovﬁ%%‘%g@ ﬁ‘?’cally limited, but it is desirable to‘
transfer a high- definition ori gi nal |nﬁge at hig

rat es Mageaver,pn ¢asep twhgrerultipledlasprand hight e@bii ar¢ veed,

of the original image. In the present invention inmage

where rave ofifycesdieg dlyniches that dischargd mailtiple dilpudfethe
or the like and transferred to the printer at a high

{ofthé codlifitFatith !a@sa%ea ﬂewlﬁfa gﬁ%ﬁ&ﬁzﬂﬂ{jdﬁ%%{it

I's scheme 1t Is pOSSI to ensur
‘foﬁh%&%{%ﬁs SAhAEePT %%fq?%i%‘f%ﬁﬁlarég s etnfhe
When an image to be printed has a high resolution or
memper efppssible combinations of the recording elements increases.
For example, when a combination of deep and light inks is to be used
that is configured such that the optical density of dark ink on the
recording media is substantially twice that of light ink and/or when a
combination of inks is to be used that is configured such that the ink
droplet for large .dot' is approximately twice that for small dot, the
following strategy is taken. |

FIG. 16 shows rows of inkjet elements, consisting of a set of two

recording element rows (6-a, 6-b) capable of recording unequally sized
dots of light ink (Ink A) and a set of two recording elemem‘: rows (6-c, 6-d)
capable of recordi\ng unequally sized dots of deep ink (Ink B). A number
of gray scale levels can be provided Whén 41imiting the maximum number

of ink droplets to be applied to substantially the same pixel to 2 (for large

dots) and 2 (for small dots).

104



10

15

20

of gray scale, the anpbunt of inmage data to be input
i ncreases and thus it takes time to transfer it to the

wataragsssievi ce and, furthernore, it takes ti neCT/ar2001&58900

storage device to process the i mage and for a host who

manages, i hage recaqding to pri To, avoid this, in

t he Sr %ﬁﬂlg @ﬂ% 1%9&9 %o @é?rfﬁflgétl?fpﬁar%l)w gbowe 4 given
considered to be a single pixel, whereby the amount of
ippagt of néaording mediz 4rienies dor mpradﬁamgm caftain dawtl bfigray
recording tinme is shortened consequently. This reduces

tdeald, thefe ALS A ndrhBer oheENBIatidies ey hithank! Eia8tddvpted
measure for this which will be descri bed Iater

SR, négg*%tﬁaﬁs?* Rl AR R bRy Glithe,

that nmul ass) recordlng IS carr d out

mge¥ 8% Pp%aﬁ%f@énf tiops af epernding glemseriis) wsedog
15 each of which consisting of 16 recording el enents
amiatiggebri thad prant slathd pepsdint @cvdinn, reeadsidiatigns of which
el ements capable of formation of a pixel on a

Rl 0@ dﬁ%@bﬁe@éfb %ré& la@fat tfed)lé (mﬂlﬂa%ﬁﬁr sam& Second
elenents -al-1, a-2 1, and a-4-1 -

SR S L B ) SR B o

a pixel in this nethod of using nultlple nore ink dots
flBH88- pi xel , there are six possible conbinations of
recor di ng elenents (4C2 = 6) for each row of the

r ecor dibleredh enmries dhombinatioh®of t&corlibigeledtientsrthat are
cases where nultiple deep and light inks are used,

‘M&@ﬁ&ll* 48d Qe rs@IéQ{:éH BY P 4B RESit AR sathS G 8Ke number of
mul tiple inks of the

dots for dark and light inks and the recording elements used to record
those dots.

Note in the combination table that the number of possible
combinations of recording elements significantly increases with
increasing numbér of levels of ink density, increasing number of
available ink droplet sizes, increasiﬁg number of recording elements, and
increasing number of passes during tile multi-pass recording. For this
reason, it is desirable to store a limited number of combinations in actual
use, and by doing so, it contributes to speedup in image reéording. At
this point it is als;) possible to control the combination such that the total
ink amount meets the requirement set .fox;th in the present invention.

FIG. 18 shows an example of combinations of recording elements

stored. As shown in (a)-(0) of this drawing, even when the same gray
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same concentration are used, or where ink droplets
wth different volunmes are discharged for the

wo ecoomaidser of |arge or snmall dots, the nunber BET/IP2007/058900

possi bl e conbinations of the recordi ng el ements

I NCreases. exa a o I gpat.i of dee
PRI RZC 6 bPIRE SR P PR S PR e
the optical density of dark |nk on the recordi ng_rmedi a
differantlevels of £xam sdade thavmothyrsiangheomaaramptor Thiken a
conbination of inks is to be used that is configured
sarihtibhain ighey sekledevgl iatedchrpikal g idakfdrged to as a “density
approxinmately twice that for small dot, the follow ng

SAbGHYN! aft%!fﬁé‘ of fib 1t31ﬁ1§t9 1J19i’i’§t19§ rdddi €4 1xel) ”
el ene 9 (g’ 0

( onzls I ng a set tmo recor ng e ement
rows di d
00 iR ngiha AR 5%%59 sfe‘é”ﬁ%e? gl i Figred
el enent rows (6-e, 6 d) capable of recor unequally

tigetheniwith tfe u&e@mhma(tmmt@le (BirstiHable dfl dpkscal e

| evel s can be provided when |imting the maxi num

BofibRiatith tdie dindek @hs chtederiedna)(@oshow:s uh FIantisakdy
the sane pixel to 2 (for large dots) and 2 (for snal

UGS FH I L) oL ppIC ke R ML B AR e
FahlsLo6ratior e R M rhapbn SRR Putieibpaed s
whi ch pass that the ink dot is recorded mhen

showi der simgplitity punpese. ofEqdssitber soiitbewatumns ofpattern
recordi ng el enent(s) used for printing on that point.

FdpreBentRt@eeiimbBy 6010 dropletdda d}ﬁ‘ﬁﬁé&f)@ aGingei kel of a set of
nozzl es are operated are stored as a table

écofrglxr&ié %r&qm & 1@%?]2 ﬁgoplets are applied in the pixel set, the

ink droplets constituting the density distribution pattern.

There is an occasion where the gray scale level of a certain pixel
of the input image fails to match the gray scale level of the corresponding
pixel in the image to be printed with a combination selected from the
table based on the pixel count of the input image. Even when there is a
slight different in the gray scale level between them, it is possible to
develop image data by reducing the information amount of the input
image and to print it without reducing the resolution of the printed
image.

The method of selecting a certain pattern from the combination
table on the basis of the gray ecale level of the corresponding pixel of the

input image is not specifically limited; for example, the following method
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Tabl e), and appropriate conbi nations are sel ected
according to the input inmage. Herein a series of

wa@orbitnsss ons of recording el enents that are apCTIaR20§7/058900
used are sel ected by managi ng at the sane tinme the

dar k i ks, and th
RO PRGYCl VA B GERy S5 e of Pk FRALLS-ancthe 1o top

the conbi nation table that the nunber of possible
cias] plba i20n3 rokelrsebisdsepgrateshfronstlsd totial andrtvieyage values
i ncreases with increasing nunber of |evels of ink

dsfithietgtayi sealecReyb NGl tHERRI2 pixedy By |aaéi|v@n|a|?uk01ﬁ£t°@11 ﬁfore a
si zes, |ncrea3|ng nunmber of recordlng el enents, and

f h
RLEA AP ol ARSI HI QP IBAL IS 98 B0d;on the
3Bt Bt ibesfhe Pt e 1q k"v@ieﬁau%ﬁ% RoToheg hterest 18 mot
recording. At this point it is also possible to

ceparated frenctheavernigenfshe igrapataleHevelstodl4 ihekpiasiniy a
neets the requirenent set forth in the present

| fiven aindsunt; i{Gs dsBusiiVeh A HRXGHHLS sehlLRYBIS i thaihef

recording elenments stored. As shown in (a)-(o) of this

0 0 PP TR LR -

di ffer |.evel s of gray scale than others and. some
are notl eﬁﬂé upasqlagtingg drom, dgﬁf%v@@anénn@vgns salestedhin that
pi xel set is referred to as a "density distribution

(way aegray schledlens] and di stmbimationnof recoring etandats for eaéh
pi xel)." The patterns of density distribution in the

D o R gt ol el
possible combinations of gray scale levels, patterns and recording
elements, which the combinations provide substantially the same gray
scale level, more specifically in a case where there are three
combinations (A, B and C) that provide substantially the same gray scale
level, these combinations are used sequentially, i.e., ABCABCABC ... for
recording of pixels with the gray scale level. Al’éernatively, the three
‘combinations may be used randomly e.g., in the order of
ACBCBABBCAA ...., but the method of randomization is not specifically
limited. |

Hereinaftér, the configuration and operation of the inkjet
recording apparatus according to the p.fesént embodiment will be

described. Description will be given using as an example printing of a

high-definition medical X-ray image with a resolution of 600 dpi and 256
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conbi nation table under the categories (a)-(0) shown
in FIG 18, for exanple. FIG 19 is an exanple of the

WO 07009388 nati on table (First Table) prepared Por/gWe0e7/058900

way, where only 5 patterns (patterns 1-5) are shown

S| .G h o)
fg&%%%é@ﬂééﬁé!%ﬁ?ﬁ%‘@éc%1 B Sy BEFRIR s bl Sl iR of
to_ a ingleplxel set of 2 x 2 pixe ere up to
%22 ixn?z anéﬁ 8 ‘Hhér% AR LOALTR. AR, %‘P}@&mgr(tﬂi%tsl nk
droplets constituting the density distribution
gpplicle tTeack vinst pixed ¢ sedi tord, vihet whiehe the dytad qalneber of
| evel of -a certain pixel of the input inmage fails to

R GRoP1BR S5iicabtabstiiavak Iﬁfmﬁ PRt ¥ E&siRegdi ng pi xel
in thé image to be printed wth a conbi nation sel ected

fromt t ble a n.th |xel count.. of

| mge. FGe Ao Gt S e Pt o R inket
gray_scale |l evel between them it is possible to
Heprding anpayatuarecadingtichapraseat erthadiaensn brdba

of the input image and to print it w thout reducing
disawineswifertenes mfmersd (b denstes ianpigea gel reputed miod(2)f an
selecting a certain pattern fromthe conbination table

Serh BRnb@SitS(Df a tc@ﬁtx%‘l §¥O(§e%§irfg e s (022tUp) f)@&’ormmg various

correspondi ng pi xel he Tnput 1 mage is not

FER shexfeasbings Tl w%%%ﬁlx B Pearg Guplt s pfdate,

pi xel (e.g the left top pixel of a 2 x éuaﬁlxel set)
Wheraipaiesording edemenb combination infoemagion @ge%ﬁntﬁﬂen a
gray scale level of the 2 x 2 pixels by a given anount
tibleforen aadpattieidncaneol pioagaind Ubeaehstaetle(@)shiRAM{6),

the 4 pixels is selected; on the other hand, when the
9 BhaBEYrBed £¥E wdlt; VR friRtetHonhol WHiE F5SLodtFolTs image
output; and (8), a bus unit (bus line) through which various data are
transmitted.

The image input unit (1) is composed for instance of a scanner or

digital camera. The operation unit (2) includes various keys that allow

users to set various parametei's and to start printing. The CPU (8)

‘controls the entire operation of the inkjet recording apparatus in

accordance with various programs stored in the storage medium (4).

The storage medium (4) stores programs such as c;)ntrol
programs and erl:or correction programs by which the inkjet recording
apparatus is operated. The operationl of the inkjet recording apparatus
is entirely controlled by thesg programs. Examples of such a storage

medium (4) for storing the programs are ROMs, FDs, CD-ROMs, HDs,
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separated fromthe average of the gray scale | evels of
4 the pixels by a given anmount, it is assunmed that the

w@boognmgsscal e | evel s of the other three unit PCREP2007/058900

are not al so separated fron1the aver age by that

amount. |t e I m di f f er ent
Ejoe%?qaﬁrgﬁ’s&g&ﬁ%%g % ]tcﬁa s\r/(\:/gy a gray scale |evel
and a corrbl nat#gn of recordl r1 el erren s for each

pi xel , ah8seth 9§ WaHEares frdhearosrpmpstorsd w
are nultlple possi bl e conbi nati ons of gray scale

tiey slosagp atddtuns(Gnas neenrmirahrefugaenes fombiroh prbeessing,
conbi nati-ons provide substantially the sanme gray scale

hﬁél 8ls:a WOLE aS8L Fbd in&é‘éé %rdd%sﬁn SEHRAR f(@%ﬁl 818 copy

hree conbi nati ons and C) that prOV|

subst ant..al | ray sc e

R lalsil& i Bl () pareiiiacagient of
.. for recording of pixels wth the gray scale_|evel

fhe tablar and rdvaners piedeterraimsidiaagsmrrasassipg e referring

randomy e.g., in the order of ACBCBABBCAA. ..., but

tmﬂld’relh:imgbdm‘abi@.ndom zation is not specifically
limted. Hereinafter, the configuration and operation

of therppk) %g r%%&;équ? u%ﬁ’bog% ?e ﬁﬁgg‘?ﬁﬂ'ﬁ&ﬁeﬁ' ob ttarns

pr esent e Descriptio

e g|v u3|n as.an.exa ri.n
Aiainriile iRl b Erssaaads B il e ntiSe, asgd an the
of 600 dpi and 256l evels of gray scale using bl ack :
innut imagee The printer pnite(?) cxeasenpolosdmsrgedaspdomihe
unit pixels, where the maxi mum nunber of ink droplets
aphhe@bp£itbn epsdtedihtthpiinelgei Fros@isin® vwhit ) dluMieg émage
the total nunber of ink droplets applicable within the

PLdoPBidY. X ehd Bus Bhel(®) fransmits the address signals, data, control

signals, etc., in the inkjet recording apparatus.

The recording element combination information (4a) described
above further has data regarding the ink(s) to be used. Although one
type of ink 1s addpted here, both light and deep ink may be prepared for
each ink for the purpose of forming ink dots that have the same color but
differ in density, as described later. This is effective in reproducing
many levels of gray scale in the original.

When a unit pixel is to be composed of up to 4 ink (iots of the inks,
there are a number of possible combinations of inks that are capable of
presenting a record pixel consisting of4 (é x 2) unit pixels. In the
present embodiment a total of 144 plus 1 combinations is used for a set of

4 pixels: For each of 8 level of gray scale, a total of 5 patterns are
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FIG 9 is a block diagram show ng the configuration of
the inkjet recordi ng apparatus according to the

w@e@sanmssenbodi nent. I n the drawi ng reference PomaEraH7/058900
(1) denotes an inmage input unit; (2), an operation

unit; -4 centr rocesgsi unjt (CP rf.orm ng .
s ( fifertor narbeBedn It chane tenstty o det B dieht
storing various types of data, wherein recording L
wipeofitie 4 uniti pixelsos inefeasad plon 2 atien Bswhidythedgnsity is
table formand various control prograns (4b) are

shifo@fovePkhe @ WAMpikdy). an i mage processing unit;
(7), a printer control unit for controlling imge

out put pr@8011 Bha P Gty Ul ini(diRbinfivh, {4H1OUSKLAAl Fdble )
various data are transmtted. e image 1 nput unit (1)
is conposed for instance. of scanner or digital
peperdine torihegiesant embg PPe’(‘g) i ncl udes various keys
that allow users t o set various paraneters and to
start 'Phée munneral TheirCthe table dodicatesdishharge ofiiak droplet.
operation of the inkjet recording apparatus in

Per e&&@iﬁ@na%ﬁrp/@@g,om B SGr 1_Episebnashdrrighiepiiedrlager
medi um (4). e storage nedium (4) stores prograns

RPHiRE ARG RE APURYREPLAN £ X O AR KU PO NE, 1L

I'NK] ecording apparatus 1 s operated.

The gperation Qf the inkj LN ratys i s
and o papRREYALY! of B9 L) it llg Lingnd Bapich pre
such a storage nedium (4) for storing the prograns are
R@EvBherriBhightr RONbnsitiPshar tbe pther tembens inshowmoas a
optical discs. The EAM (5) is used as a work area for
Bb&siby patRPR. stored in the storage nmedium (4), as a
tenporal refuge area for error processing,

The density level is not completely proportional to the number of
ink droplets discharged for one pixel and to the total content of pigment
in the ink; generally, there is no practical problems particularly in
reflective and transparent recording media.

FIG. 10 ié a flowchart of image processing in the inkjet recording
apparatus according to the present embodiment. Hereinafter, image
processing specific to the present embodiment will be described with
reference to FIGS. 10 to 13.

When using the combination table shown in FIGS.’ll to 13, the
gray scale level of‘ a 256-level gray scale image input in Step 101 shown
in FIG. 10 needs to be converted into a .2+’1 value (/600 dpi). To achieve
this the input image is processed in the image processing unit (6) shown

in FIG. 9 using multi-level error diffusion (Steps 102 and 103). Note
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and as a work area for inmage processing. The RAM (5)

can al so copy various tables stored in the storage
woreadamsgst) , changes the content of the tabl e, PeraP2007/058900

advances predeternined i mage prOCﬁSSing whi | e

rkin ha ed table. The image_ processi
i t?’éfg btk S BrOERREHiR Rt enieaR LiEnias
n IeveI s of gray scal e b{ﬁl nkjet printing, based on
w«ﬁ ilpvel erey diffakienpanynhetftond precepsioenaetisodiscioded, such
i mage based on the discharge pattern created in the

| aBgecrpzeRnsityPpresbivAtion #isthéd ot AR BSH L nethodhe
bus Iine (8) transnmits the address signals, data,

cont r ol i gal e eﬁbfgﬁfﬁ§o+%§etht%ﬁ Gl pi-% &%fers from

appar at us recor f ] ] ot
infor tion descr,i hed above, further has a
r%@%‘} i g% ﬁﬁlﬂ%ﬂ%é&eqb&%ﬁ &gétd theye axeummlignle (2 /incthes
ink is adopted here, both light and deep ink may be

repemteempodimeant) thrkshiads wised fiur boserizitidror fiongerierk], an
dots that have the sane color but differ in density,

astelesediabelbvedbeErayl Bédle |n§a§5f)fs RehiMersd aE fRE QHF&éH@)@d

many | evel s of gray scale in the orlglnad Whe f hunlt

i xel o nk dots .of.the

!On ks, tﬁheér gln%?é&;ﬁn% er %1 OC%BE%WBI?% dgiyegt %%?lﬂlsofﬂgl of

i pks tha pabl resenting a record pixe
c‘ﬁﬁé}aggfa lsﬁﬁ%%ex )eaﬁ Brin; R’é‘leg in the imagp paeesssing unit
enmbodi nent a total of 144 plus 1 conbinations is used .

(6} whileatefexfridg po Kled slenFent @adbhinatiod indvehatibnddaystored in
scale, a total of 5 patterns areprepared (4 different

Rk sebragel ek 4], hﬁof@ﬁdﬂca@fy H‘&céo?{i&n&é)\?qtq{ i ght
top of the 4 unit pixels’is increased pattern
cBm‘M?hﬁﬁoﬁQ ghg\% § tP‘Id}é. 11 to 13. Herein since the original image
data has a resolution of 600 dpi, the binarized data has three (2 +1)
values — 0, 1, and 2 (Step 103 in FIG. 13). |

It is determined in Step 104 whether or not there is a difference
in gray scale levél between a set of pixels of interest and its upper left
unit pixel. For example, description is given using a set of 2.x 2 pixels

(represented by (I1, J1)), where the upper left unit pixel (i1, j1) has a
gray scale level of 2, the upper right unit pixel (i1+1, j1) has a gray scale
level of 1, the lower left unit pixel (i1, j1+1) has a gray scaie level of 1,
and the lower rigilt unit pixel (i1+1, j1+1) has a gray scale level of 0. In
this case the density gradient informaﬁoﬁ selects the density pattern

“LU” corresponding to the gray scale “a” shown in FIG. 18 since the

upper left pixel has a higher density (Steps 105 and 110).
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uni formover the 4 unit pixels). FIGS. 11 and 13 show
an i nk conbination table (Second Table ) according to

wo b@7prssent enbodi ment. The nuneral "1" in theCT/ak0er/058900

i ndi cates di scharge of ink droplet. For conveni ence

ur poses, . upper left_pixel, .upper right pixel,
over 112t ddiFioal Biis Ban2® & Pyt ShF B  kavn ioale Jeve! of 4

trix is assigned LU RU, LL and RL, respectively.
@f@uft igfdetermmed thatdhe dRmsity swaidi¢ntoméormatien adllcates
hi gher in density than the other nmenbers is shown as a

dbtal ising d8hé pavterhtiafsiensiioy of MBI (1.6., BohbeRRbES Alovn No.
proportional to the nunber of ink droplets discharged

f i 0. f g in. .
(LD At AR08 ket LT el i
ticularly i flective and transpatrent recarding
sty soalefereli o ndp acspal Hagdhsre desaigations are
the inkjet recording apparatus according to the
meqyentialysodiamdomly idetesteh{$teps lTlfegel pt@cessi ng

specific to the present embodi nent will be descri bed

wi th r ghaheaer !ﬁnE%@ﬁroc}b@sﬁfg HdneWelsdBpRR] BEends.
conbi nation table shown in FIGS. 11 to 13, the gray

. -le .ay .scal e Lnma I nput, 1n
S5l o 0B B 85 A TR B g2
2+] val.u Is%/ %5)0 dpi). To achieve this the input inage
i%s BPEﬁ;%z dZ%n the i mage processing unit (6) shown in
FIG 9 using nulti-level error diffusion (Steps 102 :
and 103p.beNmioee kpecifibewhenhe umped lefi wiit pipeldi®g8), npper
is not specifically limted to
right unit pixel (i2+1, j2), lower left unit pixel (i2, j2+1) and lower right
unit pixel (i2+1, j2+1) of a focused pixel set have a gray scale level of 2, 2,
2 and 1, respectively, the density gradient information corresponds to the
gray scale level of “1” shown in FIG. 18. Because it is often difficult to
determine which category (LU, RU, LL or RL) this pattern belongs,
“AVE” is selectedA(St.ep 114) for convenience purposes.

Moreover, since this pattern has a gray scale level of 8 (8/8) it is
determined that the density gradient information allocates data using
the pattern information of “AVE” (i.e., combinations from No. 141 to 144)
among combinations of elements shown in FIG. 12 that provide a density
(gray scale level) of 8 (Steps 115 and 116).

The foregoing image processing is repeatedly carried out for other

remaining pixel sets based on the density data of the image. In this way

binary drive signals for instructing discharge/non-discharge are
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multi-level error diffusion , any halftone processing
met hod i s used, such as average density preservation

woredonomsss dither nmatri x nethod. Multi-I| evel ePe€DIP2007/058900

di ffusion nmethod significantly differs from nornal

ods | t her, e ti (2
EEb el ol S i s AR S g 18P
bi na”é‘i& on.. In general ,_ an |n er nedi at e Ieveleﬁjﬂg
gray sEaPelfilusiratesa nyeltbnass 41%8 Feegiing mephed,
bi nari zed data are allocated with drive signals for
dilecsiar gpebndimedis cakredeuft dor eadhpass nsing amy of a réderding
i mage processing unit (6) while referring to the

BLEAeH0) ‘i)QHﬁ'd@atv{rRH d PP Bmdo‘i’ﬂufffé‘]bnférﬁé §8r HibchBeging Ink

storage nedium (4), nore specifically in accordance

th ink ns sh
24 s RS g R e ey it 8559 qraBapiing ﬁleare%%sofor
the binarized data has three (2 +l) val ues -
ISCEﬁmlzg(gﬂfe@; a gecqrding bead &§-c) providedarich @ lmsrwf n
Step 104 whether or not there is a difference in gray
semirdingeslendigt deedisahartingInki B edsd afrecotding dieadr(6-d)
its upper left unit pixel. For exanple, description is

%ﬁﬁ&e&' Wibl adoWebE fgco?dﬁlfg?elthéﬁ'té fdd! (ﬁ@?ﬁﬁ%‘g‘]hg daRyB.(11,

ere t he uppe unit pixel has a
ray sg | evel ,of 2,..the, u ht uni.t pi xe

?i 1 76 Fe pitSent Smpditaiie, RAGE che Phpettige BAEr 1 ort
unit prxel (il j|+|% has a gray scale level of 1, and
seneandially progessashin the wenner|descrippd aporesfollogiedyby 4-pass
scale level of 0. In this case the density gradient
redopdithl with seliskjes réérdienappardiaktipgonidedUvith rows of
corresponding to the gray scale "a" shown in FIG 18

f‘éd?)‘f&irféqaements shown FIGS. 15 to 17.

As described above, sets of nearby pixels of the input image are
viewed as recording pixels, and a predetermined gray scale pattern
corresponding to the input image is selected for each recording pixel.

Thus, according to the present embodiment, it is possible to reduce the

amount of image data approximately by a factor of 4 without reducing

“the resolution of the print of the input image, to speed up image

recording operation, and to reduce a load on the control unit (CPU).

In addition, an inkjet recording method of applying at least two
ink droplets With‘in a unit pixel, applying unequally sized ink droplets to
produce at least two different dot diallreters, or applying ink droplets of
at least two different inks (light and deep inks) for each color, wherein

one or more ink droplets are discharged on an as-needed basis for several
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upper left pixel has a higher density (Steps 105 and
110). IllIn addition, since this 2 x 2 pixel set has a

w@reay/1swss e | evel of 4 (4/8), it is determ nedP€Tar200&s8900

density gradi ent information allocates data using the

patIern Qilg§gatlo€1tg]:§}]{ﬁu : riélx%]rw |na{l|§%2€;€ o@g@tobe

FIG 11 that provide a density (gray scale level) of
grecprdesk is affecidee bedrsse it haowlé snenmitoolsd atmefor patterned drive
sequentially or randomy selected (Steps 115 and 116).

| SighAlshe@instriBe to AILBABS! HEn6h-dEhr26 WitHoR K&linkelo
ends Subsequently, simlar inmage processing is

61!?&11%“&01%@[ qg&[gté ro%S% ﬁé 2 x 2 pixels (12, J2).

Hie upper left unit pixel
(|2 | per right unit plxel (|2+I j2)., |ower
| ef t u?n"\lfrtg\r%&@r)r%uw PrepAring APy of combigationsiofe
(i12+, j2+I) of a focused pixel set have a gray scale
|regetding elemantoforrtie samegpmcsiale lgvel tamel bignsig/them
gradient information corresponds to the gray scale

|1%‘tﬂonﬂFf orlseqBBAWAIlY ToF iffagd SecFR SE 1é oés?bR:f ﬁoeféduce the
difficult to determ ne whi ch category (

| 14
%Lc):“%%n@%n?en%feuat?‘?%%?%& crfim phr iﬁ% nﬁ# %ﬁt 1er)n

s . a gray.scale level of 8 (8/8) it is determ ned
(ﬁﬁ(fhamgé lakr@pp%tg dorn avhils, rmsir thesmmpltovatenveid a
using the pattern information of "AVE" (i.e.,
cotiztiat whese hndmkMot debd df @eiiddh strongmossts fathahby the
of elements shown in FIG 12 that provide a density

(AnfY réoRlitnd E¥RNtOf IR dddigs, Jvbn #RenthB®)recording heads
have been replaced, it is possible to suppress changes in their
characteristics and to actively and effectively avoid variations in
characteristics among recording elements.

Moreover, with a simple signal processing algorithm and faster,
simpler processiﬁg, 1t is also possible to obtain an image that has many
levels of gray scale and that is not degraded by “misdirection”. or the like,
and to obtain an image with many levels of gray scale even when a low-
definition image data is used.

The method of regulating total ink amount is not sbeciﬁcally
limited; when it ié determined that the total amount of CMYK inks
exceeds a predetermined level upon coﬁvérsion of the input RGB signals
into CMYK, the total ink amount can be regulated by correcting the

CMYK value so that the total ink amount falls within that
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The foregoing i mage processing is repeatedly carried
out for other renmaining pixel sets based on the

walemsiltggsglat a of the image. In this way bi nar yPdr/iRr2007/058900

signals for instructing discharge/non- di schar ge

are era.te for recor.di ng.el enments ( ps

Bodehstrsiaed level, Kiwed Bl cnBePSionrine gackable. pipeorder
recordln nethod wherein recording is carried out for
dacwhichsthe kitabamoynsfregulagionr pirasgssingdinit aayl ytahle dee
with a row of recording elements for discharging Ink

Aperatelaiag brdieaced. 6- h) provided with a row of
recordi ng.el enents for discharging Ink A a recording

d wwth a row of recording el enents
pgﬁgé?gﬁﬁ%?gpﬁﬁ* nk B, and a recordi ng head (6-d)

provid Wof recording, el epents, for .

di schar ‘hbnkr Fﬁ(coBg eq matter phtadned %¥ﬁ;gg i;j@ﬁtrecquhngmethod
the image pixels are sequentially processed in the

refrthe prdesnt inyedtiabas dhe fink revmuledymatipasf the poestirig

wWith an inkjet recording apparatus provided with rows

dhvestiohdi ThedhRMRBScANRWtFEShe %ﬁeé&lt]iﬁveﬁﬁon has an
descri bed above, sets of nearby pixels of the input

[

JRER, ALl dos ?%%‘%%02?%% T S R S T
i nput ipmage js selected for each recording. pixel.
TGS EREioRy ebédil he mage dormpd sging phe ink of the ink-
possi ble to reduce the amobunt of inmage data
appdioxsatafashy prgsentfiaventionf 4 wi t hout reducing the
resolution of the print of the input imge, to speed

Up i MgFhd REBEWM DARA Rl |
the control unit (CPU)_ﬁ|dfqﬂ ?{QQHJ& lg%d#ﬁ?le%tshf@aq &ktels in

&6, ! sng{ﬁgrha%jd, (%Lelatﬁg]lfey 'A% 15 sul%é?glty usvz\e% in a wide range of

applications as written material or the like having various types of

recorded print or image.

Examples

Hereinafter, Examples of the present invention will be described,

‘which however shall not be construed as limiting the invention thereto.

Note also that “part(s)” means “part(s) by mass” unless otherwise

indicated.

<Preparation of I;igment Inks>

(Preparation Example 1)

-Preparation of Copper Phthalocyanine Pigment-Containing Fine

Polymer Particle Dispersion-
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ink droplets within a unit pixel, applying unequally
sized ink droplets to produce at |least two different

waloto7dimset ers, or applying ink droplets of atPCEaRA07/058900

two different inks (light and deep inks) for each

col or, rgin_one.or nore ink droplets. are discharged
on an Azgﬂﬁ‘éﬂa egglsﬂgedfvg}tﬁ%wp P‘E}Fﬁai sg‘ir’k%‘% & thegmometer, a
constitute a recording pixel which is a unit of inage

Y tEREenagAsT et tube, af i tberarhasoppingfudined was
control data for patterned drive signals that instruct

tthodoughizrmerged with-tgearegs. WIHReUARBATL B¢ dfstyrene, 2.8g
perform ng conpl ex i nage processing. Furthernore, by

L e

them random y .or sequentially foyf i e recording, it
AT L08ol St e macney treaddramoskBithebptied from
where certain recording elements fail to discharge ink
droagoeeisCo.o Litd.) wmid @ 4gafdnercaptoethanel wereplazed\aithedlask,
situation where an ink dot area of certain size or

ridehéstelaongst VY SulkeqaRtlyes atidbAGoR SR Rbntaifling 100.8¢
addi ti on, even when the recordi ng heads have been

§ , okt Lhlert S _Lhanges in thei
PSHERES; Phie T RARAL 108, t1.9§?é?@%lﬁﬁrgﬁwgsg?vgh@teaﬁﬁid’cs of
variations in characterjstics amng recording
SPlynyEnagiecae taginte, 60 B Sidsareths seetbngylate,

al gorithmand faster, sinpler processing, it is also
36 bf styrenemairnmmr (bramd nhhet: AGS swpliddefrels Tedgosei Co.,
gray scale and that is not degraded by "m sdirection”

i i N g PBMA PEAR By 5
(04 ﬁgethyl ethyl ketone was added dropwise to the flask over 2.5 hours.

After addition, a mixed solution of 0.8g of azobismethyl
valeronitrile and 18g of methyl ethyl ketone was added dropwise to the
flask over 0.5 hours. After the resultant mixture was held at 65°C for 1
hour, 0.8g of azobismethyl valeronitrile was added, and the mixture was
left to stand for a further 1 hour. After completion of the reaction, 364g
of methyl ethyl ketone was added into the flask to yield 800g ofa
solution containing 50% by mass of polymer. An aliquot of the resulting
polymer solution was dried and subjected to gel permeatio.ﬁ
chromatography (;tandard! polystyrene, solvent: tetrahydrofuran); the
weight-average molecular weight (MW)lwas 15,000.

Subsequently, 28g of the resulting polymer solution, 26g of the

copper phthalocyanine pigment, 13.6g of a 1 mol/L: aqueous solution of
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The nmethod of regulating total ink ampbunt is not
specifically limted; when it is determ ned that the

wo odoaltimsount of CWMYK i nks exceeds a predet er nP@EGP2007/058900

| evel upon conversion of the input RG signals into

CWK, the,taqtal..ink anpunt., can.be.reqgul ated by .
RPAREY, &Yﬁﬁ%’ﬂéﬁw@% af metbyl ethyl kefihe apd 308 af iamsashanse
falls within thatpredetern ned |level, followed by y

cWAtal weentheronghly ixed| eThamethermixtuire was kheadssl 20 times

total anmount regul ation processing unit and Ytable are

opsingtzethea yoliemile (aias@on a b NNHR8 4 Arsdipsh 14! fr6fn) NdFi®ake Co.,
ink recorded natter obtained by the inkjet recording

f ' [ i 1S: ' Lecor
TErreras, T rEhIRER pdeR B Akl Bo0R G Bafffdnee
matt er of e present invention has | mage recorded
R Pt TR e B P HHe) By b Sigpiotnd Hater were
present invention, which the inmage forned using the

| figtigpdidibusinigrandevapanterf ta yieldd66gof aiblve firicopolyter
recorded matter is of high quality, has no ink snear,

penticle dixpeiaoageithtailld Eontaae of R0S 1LY 1BasE ATRE average
suitably used in a wide range of applications as

S5 AT B 000 191 A Bl Y14 0 v

recor prin )

Exanpl es, .of the present . inyention will be described,
PR & P AEHEIa i i Bibaibies Fales (Vigrptrac WRA

invention thereto. Note also that "part(s)" neans
"gypplied)from Nildsso Qo dstsl. bwhe 98nse.

(Preparation Example 2)
-Preparation of Dimethyl Quinacridone Pigment-Containing Fine
Polymer Particle Dispersion-

A magenta fine polymer particle dispersion was prepared as in
Preparation Example 1 except that the copper phthalocyanine pigment
was changed to Pigment Red 122. 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 127nm.
(Preparation Example 3)
-Preparation of Monoazo Yellow Pigment-Containing Fine Polymer
Particle Dispersion-
A yellow fine polymer particle dispersion was prepared as in

Preparation Example 1, except that the copper phthalocyanine pigment
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i ndi cated. <Preparation of Pignment |Inks> (Preparation
Exanple | ) -Preparation of Copper Phthal ocyani ne

wer@mamssont ai ni ng Fine Pol yner Particle Di spE(EB/iIRmW/OSS%O

| L-fl ask equi pped with a nechanical stirrer,

PP S0 D FRRRG TR (oo JgHTS ok p@gbefza

nltro/% as. Thereafter 11.2g of styrene, 2.8g of
desultimgpolyrienfiye paetibles myeasured2isDyg she

poI yet hyl ene gl ycol nethacrylate, 4.0g of styrene

Rt RIEEiz6 i s th uteere an Ay z6r EMR@lot LK UPR shgAgRslefrofD. |

Ltd.) and 0.4g of nercaptoethanol were placed in the

fﬂhﬁ{ﬁo nd Lhcgétvggsﬁgg C. Subsequently, a nixed

fon contain .8g of styrene, 25.2g of

;gryl e aC| Pﬁpi %; | auryl nethacrylate, 36.Qg of
3 B Exgmple @ et hacryl ate, 60. Qg of

hydroxye; hyl nethacrylate, 36.0g of styrene macroner
(-Breparatreof G&rlorsBiaski Bispersion®dytisnr Co., Ltd.),

3. 6g of nercaptoethanol, 2.4g of azobisnethyl

val er omigt 1,006 ¥ wiefter Hasmidnd 360 cdifhRPEi NG SavadTigde

dr opwi se t'o the flask over 2.5 hours. After addition,

IR D P UL o

the fJ hour s. r_the resultant xture
\ﬁéﬂé’Pﬂﬂ@ﬁék @sb@ 8@@016119}69 ang thgrepehly apixefet Hyen, 450g of
val eronitril e was added, andthe m xture was left to -
sodidnflgrpaehlaniteneffettive chloride emcentititn :dR%fwasadded
reacti on, 364g of nethyl ethyl ketone was added into

tHiepiissto f1 Wit eS8 tBE Mixture was stirred at 100°C to 105°C

for 8 hours. To this solution, 100g of sodium hypochlorite (effective
chlorine concentration: 12%) was further added and dispersed for 3 hours
using a transverse dispersing machine. The resulting slurry was
diluted 10 fold with water, pH was adjusted by addition of lithium
hydroxide, and the slufry 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 lurﬁ pore size to
yield a carbon black dispersion solution. The average particle diameter
(D50%) of the resulting fine polymer p;clrticles measured by the particle
size distribution analyzer (M_icrotrack UPA supplied from Nikkiso Co.,-

Ltd.) was 95nm.
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sol uti on containing 50% by mass of polyner. An aliquot

of the resulting polyner solution was dried and
wgaiyacesesl to gel perneation chronmatography (SPEmaR0e7/058900

polystyrene sol vent: tetrahydrofuran) the

ular weight (My) was 15, 000.
83% 3‘%3?@ % the resul ting pol yner sol ution,
6 of the copper phthal ocyani ne pignment, 13.6g of a 1
rﬁpamr}ﬁ%@@ ben BdacloFput Relyinuen ydudm]blrspeﬁ@gnof

met hyl ethyl ketone and 30g of ion exchange water were

t hor oughlbyadk fiad pol§iasy Fhflﬁclm AEPETRI OB alé 'ﬁ%ﬁ&%@gs in

times using a three roll mll (brand namne:

o R R
after str or thyI th ketone and
B rhansed B ciho P&EI%B#XFVQf spliash ornDogusay; dihe
16Qg of -a blue fine polyne partrcle di spersion with a

swfardge pardelke cbfan@@ef)é@ﬁ@%braﬁ she Fémiltiverfagepphmécherticles
di aneter (D50% of the resulting fine polyner

Ak sededshy Has paatcle iz &@tﬁbﬁhﬁnsdn?aq %ﬁg\ricmrheﬁ UPA
analyzer (Nlcrgtrack UPA suppl i ed fro%r ki so Co.

3&@];1&5’@;0%% %‘Asg@i e 2) -Preparation

I'nacri done |gne ntai ni ng Fine
Par i cl e Dispersion- A magenta fine polymer
p@% P

aé“H} xaPle®) was prepared as in Preparation
Exanpl e 1 except that the copper phthal ocyani ne
pPyepmatwasoftGarlyedBlackPDippensiofclre a2 witte Daxes @gmpound
particle dianeter (D509 of the resulting polyner fine
parti cl(pse RRATYE® Srai®k R chi¥on black having a specific surface area -
of 230 m?/g and a DBP oil absorption of 70 m1/100 g and 34 g of p-amino-
N-benzoic acid were mixed and dispersed in 750g of water, and 16g of
nitric acid was added thereto, followed by stirring at 70°C. After 5
minutés, a solution containing 11g of sodium nitrite dissolved in 50g of
water was added thereto and stirred for a further 1 hour. The resulting
slurry was diluted 10 fold, course and large particles were removed by
.centrifuge, and the pH was adjusted to 8-9 by the addition of
diethanolamine. The solution was salted out and concentrated by
ultrafiltration to yield the carbon black dispersion with a pigment
concentration of 15% by mass, which was then filtrated through a
polypropylene film of 0.5 pm pore size to yield a carbon black dispersion.

The average particle diameter (D50%) of the resulting carbon black

dispersion measured by the particle size distribution analyzer
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particle size distribution analyzer (Mcrotrack UPA
supplied fromNi kkiso Co., Ltd.) was 127nm

W@ Rrogpaasst i on Exanple 3) -Preparation of MonoarOoT/Yei0) w8900

Pi gnent - Cont ai ni ng Fi ne Pol yner Particle D spersion-

' I [ partihche.di spersi,qn wa r epar ed
AR M L TR RPRE g PR "1 8B T v e 89BBpor
%)t hal ocyanj he pi_.gnentwas changed to Pi gnent Yell ow

_rem%at%hggglpgg%i cle dianeter (D50% of the
resulting polynmer fine particles neasured using the
p&repatation aCditstir Bbadk DispeitsionZBreatdd Gith SatfontBhg
supplied fromN kkiso Co., Ltd.) was 76nm
(£saparation Exanple 4) -Preparation of Carbon Bl ack
Di spersion Solution- To 1,000m of water was added

30 of ,CO r.ci al | ai | abl e ;acidi c carbon Rl ack

Wt o G Dapdeedpnt ¥ grams o SheimRrRale Avadoble carbon
pplied from Cabot Corporation) and thoroughly m xed.

‘ﬁ@‘g% (Bnotesatsssomnlindirpocheanssa was fepoighblihiised e

concentration® 129 was added dropwise t o the

00k, ef salfdlanee anidxdfturefi nels (ﬁb#}éﬂs@d wing AW¥ad @il 0PSs of
for 8 hours. To this solution, 100y of sodium

hyRReN e géi f 8¢ tag}iSd ¢ Qb T6U6H68 %&tsrt&‘r{x%g%% éﬁffc to

was further ed and di sperse ours

t.r-apsver di sper si n hin.TheresAé%“i_n slurry -
0GP dBtopsSy ol heverwitps Shurpmaradded mde dodymL of fon
addi tion of 1ithium hydroxide, _and the slurry was ‘
sErhapgowaten whioh yeas themeeenipifugedint 12,000rpm to yield a
surface-treated carbon black wet cake. This carbon black wet cake was
again dispersed in 2,000mL of ion-exchange water, and the pH of the
resultant mixture was adjusted by addition of lithium hydroxide. The
dispersion was salted out and concentrated by ultrafiltration to yield a
carbon black dispersion with a pigment concentration of 10% by mass.

The carbon black dispersion was then filtrated through a nylon filter of 1

pm pore size to yield a carbon black. The average particle diameter

(D50%) of the resulting carbon black measured by the particle size

distribution analyzer (Microtrack UPA supplied from Nikkiso Co., Ltd.)
was 80nm. |

Ink compositions were then produced using the fine polymer
particle dispersions and carbon black disﬁersions obtained in
Preparation Examples described above.

(Preparation Example 8)
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electric conductivity of 0.2 nS/cmby ultrafiltration

to yield a carbon black dispersion solution with a
wer@rgmssgoncentration of 15% by nass. Coarse BOTJIQ0YES00

particles were rermved by centrifugation and the

S—?fébh?ﬁléﬁ@ﬁf I]‘t%ﬁ{o il tgﬁgftio%c hrough a nylon filter

nm pore s rbon bl ack di spersion
solutio The average particle dianmeter (D50% of the
result |‘&§0 Wyt pasyrepatsst thad) (@thﬁﬁ%g)masﬁef the copper
particle size distribution analyzer (Mcrotrack UPA

spipthiailexy afni venpigruknt coiaininlg find poBE OB PAIHiEE SRS LidH
Exanpl e 5) -Preparation of Carbon Bl ack Fine PoI ymner

g@e&m&&u@ﬁ@ﬁ&ﬁtm}l Exﬁm?l@flk g'd% b&%&QEB hgzll‘il 3-

I Spersion was prepare repa 1 on

HERBALES oy By RBRE asiress LA0AY BT e‘ﬁ%&és%)

e average article diameter (D50% of the resulting
ﬁrq%@nﬁérqln% by thaseel @00 eupblied iompHuPane, @rZ%by

di stribution anaI yzer (Mcrotrack UPA supplied from

Nliks ebPfixel IM Gupplied fEAMRectD 053 @asﬂﬂmlﬁn@z
-Preparation of Carbon Bl ack Di spersion Treat ed vvrt

R SR R AR oD g
3l0s8% %8 Ui Fevala Shodna Sipancen: therbegvop was
wat er, and 16g of nitric acid was added thereto,

fﬁérlraéwé dhegugh amemprane filler withem sveragatpese diameter of

solution containing Hg of sodiumnitrite dissolved in

B@Bumf and the resultant solid was dissolved in ion-exchanged water to a

content of 12wt%. In this way, an ink composition was prepared. The

viscosity of the resulting composition measured at 25°C was 9 mPa-s, and
the surface tension was 25 mN/m. The viscosity was measured at 25°C
using a viscosity analyzer (R500 rotation viscometer supplied from Toki

Sangyo Co., Ltd.).

(Preparation Example 9)

-Preparation of Magenta Ink Composrtion 1-

A solution was prepared that contains 20% by mass of the
dimethyl quinacridone pigment-containing fine polymer particle
dispersion prepared in Preparation Example 2, 22.5% by mass of 3-
methyl-1,3-butanediol, 9.0% by mass 0f" glycerine, 2.0% by mass of 2-

ethyl-1,3-hexanediol, 2.5% by mass of FS-300 (supplied from DuPont),

0.2% by mass of Proxel LV (supplied from Avecia), 0.5% by mass of 2-
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wat er was added thereto and stirred for a further 1
hour. The resulting slurry was diluted 10 fold, course

ware7iissge particles were renoved by centri f ugeCT/aredo7/058900

the pH was adjusted to 8-9 by the addition of |

| et 0 .he,. The sol.ution was salted out an L
LRI R ol pB 255 Rp S et hesekption

bl ack di spersigon with a pignent concentration of 15%
b“i?‘ci’ﬁé‘g? Witezrddad te haing the totabio 180%ugiSubsequently, the
pol ypropyl ene filmof 0.5 mm pore size to yield a
catiome waecfltdatedeitabogh afihenthranaditPewillch adesBd Sore

(D50% of -the resulting carbon bl ack dispersion
oy Cy A R e%’%%fg%g gﬁiﬁ%igd o

P ' 7) -Preparation _ .
SHekp bR vBTBE)e KRR BAE T Rt bk pagposicon

Agent- One hundred and fifty granms of comercially
2§ pranazedar Bbe vipeskty( HrtihetreguBing oppipbsidicir measured at
Degussa) was thoroughly m xed in 4000 of sulfol ane,

#5dCalrhe© thiPaed, yndi theesaéscelisndbriwh8 35 WiN/m. 159 of
am de sul furic acid was added thereto foll owed by

PleébA139; ot 50C for 10 hours. The resulting
gl 5?1?%/1‘&%021]2%%12@1% 29% 1, 000O1L of ionexchange water,

v_\@i ch was t enir'f ed af. 12,000rpmto yield a
suf PgéHore 5 ’PJIIS BRSGRL cake. Thi's carbon
bl ack wet cake was again di spersed in 2,000r. of

i on- exéhspigbionawas preparetithap eputainh &0rG% biytmats of the
m xture was adj usted by addition of Iithium hydroxide.

Tenatizepedloinopigtaents edritashidigtp A e FHLPA 1S didPersion
ultrafiltration to yield a

prepared in Preparation Example 3, 24.5% 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), 0.2% by
mass of Proxel LV (supplied from Avecia), 0.5% by mass of 2-amino-2-

ethyl-1,3-propanediol, and an appropriate amount of ion;exchange water

added to bring the total to 100%. Subsequently,' the mixture was

filtrated through a membrane filter with an average pore diameter of

0.8um, and the resultant solid was dissolved in ion-exchanged water to a
content of 12wt%. In this way, an ink composition was prepared. The

viscosity of the resulting composition measured at 25°C was 9 mPa-s, and

the surface tension was 25 mN/m.
(Preparation Example 11)

-Preparation of Black Ink Composition-
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carbon bl ack dispersion wth a pignent concentration
of 10% by nmass. The carbon bl ack di spersion was then

wo pdovnsgsesl t hrough a nylon filter of 1 nmm por ePGT/IR20070058900
yield a carbon bl ack. The average particle dianeter

(D509 pf Ltin bgon bl ack red by th
part | £ sghBRd SR b SRt ot s Al ey et or the
UPAsuppl.i ed from Ni kki so Co., Ltd.) was 80nm |nk
6&%8’% ﬁﬂ?éﬁ@%?@op e Prspamider Examiplet h 22 5%dypulagsef 3-
particle dispersions and carbon bl ack di spersions

abethylel SthutRne gind A1 5O bIE xR dfpldlesthd, 20%AMO YIS of 2-
(Preparation Exanple 8)-Preparation of Cyan Ink

i o | j . : . .
SBAEALD. 4% Wy &%sgtggggbt‘gﬁmg; glggéﬁgdl‘oi‘,aé.o%o&‘% AR of R

% by mass of the c ani ne

' i-ning .fine. pol article dispersion
SRR HEROR by BrisERfiot efoun daute)2 faskon ptoms,
3- net hy| - 1, 3- butanediol, 8.0%by mass of glycerine,
255y, Peds o mpse of Prp il 1nG femmtlicnl frog Av6dis0), 5% bf
FS- 300 (supplied from DuPont), 0.2% by nmass of Proxel

invagssofPlaneitiof 2-ethyAvigBipabpafe &Yl MeroBsiked! aRd 3 Adpriate
et hyl -1, 3-propanedi ol , and an appropriate anount of

Il SHCHBIBA S MR b AEe IFASH alifel rt%g :%?ﬁé;&%{’%t%# B(EI 89629%

Subsequently, the m xture was (
oS B e e L B0 bt lter with
i on-exchanged water to a content of 12wt% In this .
Réyaverase pere drposieri ). S, pndpheadsultaat wokid osid diseblved
the resulting conposition neasured at 25C was 9 nPa-s,
amdon-exchanged water to a content of 12wt%. In this way, an ink
composition was prepared. The viscosity of the resulting composition
measured at 25°C was 9 mPa-s, and the surface tension was 25 mN/m.
-Preparation of Dye Ink-
(Preparation Example 12)

The ingrédients shown below were mixed, thorou.ghly stirred and
dissolved, and then filtrated by pressure through Floropore Filter of
0.45um in pore diameter (brand name, supplied from Sumitomo Electric
Industries, Ltd.) to prepare a dye ink set.
(Ingredients of Dye Ink)
Dye Species |

Yellow: C.I. Direct Yellow 86

Cyan: C.L Direct Blue 199

Magenta: C.I. Acid Red 285
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the surface tension was 25 mMN'm The viscosity was
nmeasured at 25C using a viscosity analyzer (R500

WO 2a0at11s88 vi sconet er supplied from Toki SangyoPCDJR2007/058900

Ltd.). (Preparation Exanpl e 9) Preparation of Magenta

I nk Co sition 1- Iut repared that

cont ai @Paf Yo by mas J@%@?@iﬁ% gui nacri done
pi_gnment - cont ai ni ng f| ne pol ynmer particle dispersion
pYepauladiom Preparation Exanple 2, 22.5% by nmass of 3-
met hyl -1, 3- but anedi ol , 9. 0% by mass of glycerine, 2.0%
by massDpé 2- ethyl-1 ,3 hexanediol, 455% by mass of
FS-300 (supplied from DuPont), 0.2% by rrass of Proxel
LV (sup@j ﬁﬁfer om Aveci a), 0.5% by ma.s

2-am no- yl -1, 3-propanedi ol, and ppr opriate
anount /’loh gf change wat er added to brl ng the total
to 100% M8eR<8Yyuent Iy, the mixture WPt t r at ed
through a nmenbrane filter with an average pore

di anet dfres 0. 8nm and the resul t ant 7gertsd was

di ssol ved in ionexchanged water to a content of 12wt %

I'n thi Acssylenaizlyy@l conposition was @@pgftgd. The
viscosity of the resulting conposition neasured at 25C
was 9 , and the surface t on was 25 mN/'m

(Pr epaﬁ%ﬁ%n Exarrpl e 10) -Pr eng%t]?%]ﬁ of Yell ow I nk
Conposi tion, 1- *1 ion was pr epar ed that contains

20. 0% en‘é!§§°%?¥? W@é@@gy@ comnsisyemmassured At a§°C
pol ynmer fine particle dispersion prepared in
PrasHdmalPasrarEktnpberiace BehsHéh kmasrais dyné/car. met hyM 3-

<Production of Base Paper>
(Preparation Example 13)
-Preparation of Substrate 1-

LBKP 80 parts

NBKP 20 parts

Light caléium carbonate (brand name: TP-121 supplied from
Okutama Kogyo Co., Ltd.) | ' 10 parts,

Aluminum sulfate | 1.0 parts

Amphoteric starch (brand name: Cato 3210 supplied from
Nippon NSC Ltd.) 1.0 pdrts

Neutral rosin sizing agent (brand name: NeuSize M-10 supplied
from Harima Chemicals Inc.) | 0.3 parts

Yield improver (brand name: NR-11LS supplied from Hymo Co.,

Ltd.) 0.02 parts

124



10

15

20

but anedi ol , 8.0% by nmass of glycerine, 2.0% by mass of
2-et hyM 3- hexanediol, 2.5% by nmass of FS-300

w@ supplhisesl from DuPont), 0.2% by nass of ProxePCT/¥2007/058900

(supplied from Avecia), 0.5% by mass of 2- am' no- 2-

et hyM nd an t. 0

o exSHARGE A eih Rt S ERT AETS RERE SfER IPbiRHbY
Subsequently, the m xture was filtrated through a
penbrmaking & sbirmyicontaining 8r3lg dypones of theabpveformulation
0.8mm and the resultant solid was dissolved in

uSinex ¢hariresicPplapbring king€ aitchite ahd f2viked with lai machine
way, an ink conposition was prepared. The viscosity of

ul 0 [
e e R e S S e
Exanpl e 11) _Preparati on of ck I nk Co i ONA

sQuitg %élzsﬁes&alf L RAER A ol %VL?H%‘* beo that
the carbon bl ack dispersion in Preparation Exanple 7,

22ckh $hdeyhans slepbsided selidpmoyrd- bOtgimédi ol , 7. 5% by -

mass of glycerine, 2.0% by nmass of 2- pyrrolidone,

25 epss of 2-ethyM 3-hexanediol, 2.0% by mass of

R- ( CBk) nOH (wherein, Ris an al kyl group having

12 car S

(suppl f&% F $ rgome%vz@ga}nt_sg%y gb?s% lfééoﬁﬁ c‘f%n%_up hg’%ﬂ' wto¥ of

2- ani no- 2- et hyM 3- propanedl ol vvere mxed and, an

RPFeSH vEith aopatiAle dtameterat dan g8 logs, SP Rare yrgass of
bring the total to 100% Subsequently, the m xture was
hehty abkiuinhearbghate wititbamneefagdd partvile diametearcofalydpm, as
pore diameter of 0.8nm and the resultant solid was

ghsamie\éwe 8 %Ia!rﬁé“bﬁ mr&%@ymuml@n& 86 P e@femulsion

12wt % In this way, an ink

having a glass transition temperature (Tg) of -5°C, 1 part by mass of
phosphated starch, as an auxiliary agent 0.5 parts by mass of calcium
stearate, and water were mixed together to prepare a coating solution
containing 60 wt% of solid component.

This coat.ingsolution thus prepared was applied on both sides of

Substrate 1 using a blade coater so that each side has a coating of 1 pm

‘thickness, dried with hot air, and supercalendered to fabricate Recording

Sheet 1 of the present invention.

Subsequently, Ink Set 1 containing black, yellow, ﬁaagenta and
cyan inks compos‘ed of the compositions produced in Preparation
Examples 1 to 11 was prepared, and a éOO dpi image was printed onto
Recording Sheet 1 with Ink Set 1 by using a pilot drop-on-demand

printer having 884 nozzles that offer resolution of 300 dpi. The
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conposition was prepared. The viscosity of the

resulting conposition neasured at 25C was 9 nPa-s, and
wo b@7awsBace tensi on was 25 nlN.m - Prepar at i onPoOf/JI2p€7/058900

I nk- (Preparation Exanple 12) The ingredients shown

bel ow wer.e t hor oughl tisrre nd, di ssol,ved,
RAFRHELd ¥<?HT?€ %ol %Vaﬁr%§§ér1 Rl Paagt rﬂe&f)sésﬁ égﬁ amount
Filter of 0.45mmi néﬁgre di aneter (brand nang,
wappégalatéd bynsstivng the teiad emount preagy colpptq 148%. A
prepare a dye ink set. (lIngredients of Dye |Ink) Dye

s%lPﬂCixﬁ:i%é( ghl QWar&:tbr@Wlée@ foriveb ey that EianotaCink amhownt for
Bl ue 199 -Magenta: C.I. Acid Red 285Black: C I. Direct

A s B e
i nk coWBé@?QQ(b gér%%%zt% 2 i rﬁﬁﬁt %{Igg ised
surface tension was 35 dyne/cm
for the preparation of pnnt patferns for evaluation. Images used for
evaluation of glossiness and show-through were prepared in the
following manner: Using a drawing tool of Word2000, seven Scm x Scm
squares were drawn that are connected to one another, filling each
square with different colors Y, M, C K R,G, and B) and correspondmgly
changing the color of the line defining the square. The color setting of
the fills and lines are shown below.

Yellow: (Red 0, Green 255, Blue 255)

Cyan: (Red 255, Green 255, Blue 0)

Magenta: (Red 255, Green 0, Blue 255)

Red: (Red 255, Green 0, Blue 0)

Green: (Red 0, Green 255, Blue 0)

Blue: (Red 0, Green 255, Blue 255)

Black: (Red 0, Green 255, Blue 0)

Similarly, Word2000 was used for the preparation ;)f images for
evaluation of blur\ringl 2cm x 2 cm squares of different colors were
prepared onto which a 15-point black character “A” was printed.

The obtained images were evaluated for their image quality and

image fidelity. Results are shown in Tables 1-1, 1-2, 1-3, and 2, where
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<Production of Base Paper> (Preparation Exanple 13)
-Preparation of Substrate 1- LBKP 80 parts NBKP 20

w@asora1988gyht cal ci um carbonate (brand nane: TPPARIP2007/058900

supplied from Okutama Kogyo Co., Ltd.) 10 parts

AlLum num syl fate 1.0 parts Anphoteric starch (hrand
ndHase lﬁég%ﬁgsb?@rs i’sar Jio’é’daIPY sHiasioanItRIDCaYe gpnsidengd
parts Neutral rosin sizing agent (brand nane: NeuSize
M satisfpetiory dsfaromiiies imag€heni cal s Inc.) 0.3 parts
Yield inmprover (brand nane: NR-1|LS supplied from Hyno
AExanhpd-2) 0. 02 partsSubstrate 1 with a basis weight
of 79 g/nm2 was fabricated by papermaking a slurry

o T our AR oietit e AP sl viad RrR S IR S AAPIenL bRt R0 the

machi ne calepdar. In a size press step of the
PEASHARI tRfabink amoundivag selotes2@ 8/mt.i on of oxi di zed
starch was applied to a surface of Substrate 1 so that
e@xansplded)has a deposited solid amount 1.0 g/ ne.
<Exanple 1> As a pignent 70 parts by nmass of kaolin

oo Tt A5l I, R0 Broop i
content of solid component was set to 3 wt% by diluting ink with ion-
exchanged water.

(Example 4)

Inkjet recording was carried out as in Example 1 except that as a
recording media U-Lite (basis weight = 127.9 g/m2; from Nippon Paper
Industries Co., Ltd.) was used.

(Example 5)

Inkjet recording was carried out as in Example 1 except that as a
recording media Esprit Coat C (basis weight = 157 g/m2; from Nippon
Paper Industries Co., Ltd.) was used.

‘(Example 6) |

Inkjet recording was carried out as in Example 1 except that as a
recording media OK Astro Gloss (basis weight = 60.2 g/mz,; from Oj1
Paper Co., Ltd.) vs;as used.

(Example 7)

Inkjet recording was carried out as in Example 1 except that as a

recording media OK Astro Dull (basis weight = 60.2 g/m?; from Oji Paper
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heavy cal ci um carbonate with an average particle

dianmeter of I.I nmm as an adhesive 8 parts by nass of
W@ty anmsss but adi ene copol yner enul si on havi ng BCTIE2967/058900

transition tenperature (Tg) of -5C, 1 part by mass of

egomae)tvgg ﬁggﬁch, as an auxiliary agent 0.5 parts by

mads of cal crum stearate, and water were m xed

{)&Qget her to prepare a coating solution containing 60

AmBpled) i d conponent . This coating solution thus

prepared was applied on both sides of Substrate 1

usi ng nljbtckeordiaxgewas oatihed oeheh isikimmpk hescattithgt as a

of | mmthickness, dried with hot air, and

FeBRdis3! BRER OK AStrballht (5dSs RREShEETD. $BARY; ol Ofiaper

present invention. Subsequently, Ink Set 1 containing

| a el | ow, y magenta and cyan i nks conposed of the
§8n‘g‘légl)%§lv%%gs%(%'oduced in Preparation Exanples 1 to 11

s prepared, and a 600 dpi inmage was printed onto
B Sheet 1 with Ink Set 1 by using a pilot
dr op-on-demand printer having 384 nozzles that offer
r esol ubikjet edcoBdithgdwas cdirdedpiitraminbpimplevberemtvihat as a
set to 18 pi, and the deposited i nk amount was

FROPdREHBh OR DR l@}l&)@@(ﬂé&ﬁ@%eggﬂ%;@ 729 oREE IRSRTG4i Paper

color to 140% A solid inmage an aracters were

@ri i&gq SO tha(i the total ink anpbunt for printing of a
Br % Mage 819300 dot square did not exceed 15 g/ ne.

Wr d2000 ég. 0.6926 SP-3), from M crosoft Corporation, -

(ezampledl@or t he preparation of print patterns for

eval uation. |Images used for evaluation of gl ossiness

and shinMjér seeghding wapeendeddut as ihdxfaahplewd sgcemrthat as a

Using a draw ng tool of Wrd2000, seven 5cm x 5cm

recording media OK Casablanca (basis weight = 100 g/m2; from Oji Paper

Co., Ltd.) was used.

(Example 11)

Inkjet recording was carried out as in Example 1 except that as a
recording media OK Coat L (basis weight = 69.9 g/m? frdm Oji Paper Co.,
Ltd.) was used.

(Example 12)

Inkjet recording was carried out as in Example 1 except that as a
recording media OK Coat V (basis weight = 127.9 g/m?; from Oji Paper
Co., Ltd.) was used.

(Example 13)

Inkjet recording was carried out as in Example 1 except that as a

recording media OK Top Coat + (basis weight = 104.7 g/m2; from Oji
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squares were drawn that are connected to one another,

filling each square with different colors (Y, M C K
weR00G11%881 B) and correspondi ngly changi ng t hePCDIRR0073#58900

the line defining the square. The col or setting of the

' dyld h bel ow. Yellow (Red 0, Geen
PhabeO0 Tl led no oos. iy eon 206 8 ne O]
@g&%ae' - (Red 255, Green 0, Blue 255) Red: (Red 255,

]Bpue 0) Geen: (Red 0, Geen 255, Blue Q)
Bl ue: (Red 0, Green 255, Blue 255) Black: (Red O,

G een JokjetBlecordingSivas bairiod oMbas 20 Wk asleUB 8LedRthat as a

the preparation of imges for evaluation of blurring:

. . i &f t S e_/pLepar.egd..
Seite g ol Ay a1 B

ar act er S pri

Qbt ali i_mages re evaluated for their image
%%ﬁrt voa g&)ﬁ’é eu?‘?‘i/j\gl ity. Results are shown in
Tables 1-1, 1-2, 1-3, and 2, wherethose ranked "D' or
« FnPIPrlfﬁny eval uation item are consi dered

unsati sfactory as an inkjet inmage. (Exanple 2) I|nkJet

r ecor dilnljetacontingafadedrrivd bt @mﬁm})wm@ﬁep% BBAL as a
the maxi numtotal ink amount was set to 20 g/ nR.

wbs SN E i dih Ry L6 BuBUHARR $8IghE2 1647 F8d Bom 0ji
anpl e 1 except that the

Paper Co., Litd.) was used.

(Example 16) |

Inkjet recording was carried out as in Example 1 except that as a
recording media OK Top Coat Mat N (basis weight = 81.4 g/m?; from Oji
Paper Co., Ltd.) was used.

(Example 17)

Inkjet recording was carried out as in Example 1 except that as a
recording media OK Trinity (basis weight = 104.7 g/m?; from Oji Paper
Co., Ltd.) was used. |
(Example 18)

Inkjet recording was carried out as in Example 1 except that as a
recording media OK Trinity NaVi-V (basis weight = 104.7 é/mz; from Oji
Paper Co., Ltd.) vs;as used.

(Example 19)
Inkjet recording was qarried out as in Example 1 except that as a

recording media OK Non-wrinkle DL (basis weight = 72.3 g/m?2; from Oji
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content of solid conponent was set to 3 wt % by
diluting ink with i onexchanged water. (Exanple 4)

wo ndoJat9ssecor di ng was carried out as in Exanpl BC1JP2007/058900

except that as a recording nedia TJ-Lite (basis weight

127.9 ¢ n@ from | ppon Paper Industries Co., Ltd.)
v%%peffs & - I nkJet recording was carried out

as in Exanpl e 1 except that as a recordi ng nedia
mpledd® C (basis weight = 157 g/n2; from N ppon
Paper Industries Co., Ltd.) was used. (Exanple 6)

I nkJet Thm&gatr @cﬁ%ﬁ&v&sﬁéﬁr@&i Ottt ad$n Mk aEXSIEPI @xéle%)t that as a
except that as a recordi ng nmedi a OKAstro d oss asi s

cgfting m0ih G REnLAGR Molei P RREL (D127 o Shudz; W0 O

Exa xcept hat as a recording nedia OKAstro

Rex( si‘g& Etf-’n’t‘LS -60.2 g/n2; fromQi PaperCo.,
Ltd.) was used. (Exanple 8) InkJet recording was

ed@l) as in Exanple 1 except that as a recording

nmedi a OKAstro Mat (basis weight = 72.3 g/n2; fromQi
Paper @ﬁkjeth“e@oﬁdiﬂ@%véb%’ﬁri&féf@ﬁ@é fn Bkample 1 except that as a
recording media SA Kanefuji+ (basis weight = 127.9 g/m2 from Oji Paper
Co., Ltd.) was used.
(Example 22)

Inkjet recording was carried out as in Example 1 except that as a
recording media POD Gloss (basis weight = 100 g/m? from Oji Paper Co.,
Ltd.) was used.

(Example 23)

Inkjet recording was carried out as in Example 1 except that as a
recording media New Age (basis weight = 104.7 g/m?; from Oji Paper Co.,
Ltd.) was used.

(Example 24)

Inkjet recording was carried out as in Example 1 except that as a
recording media Mirror Coat Platinum (basis weight = 157 g/m?; from Oji
Paper Co., Ltd. ) was used.

(Example 25)

Inkjet recording was carried out as in Example 1 except that as a

recording media Glorious Peria S (basis weight = 127.9 g/m?; from Gojo
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I nkJet recording was carried out as in Exanple 1
except that as a recording nedia OK Opt d oss (basis

woweioghtosss 72. 3 g/ n2; from Gi Paper Co., Ltd.)PEESP2007/058900

used. (Exanple 10) InkJet recording was carried out as

t that,as a recording nedia K
£s§%ﬁgﬂr€% C?bi‘?ﬁgp fﬁd— 100 g/n2 from Qi Paper
Ltd.) .was used. (Exarrpl e 11) InkJet recordi ng was
% o‘zﬁ) as in Exanple 1 except that as a recording
medi a OK Coat L (basis weight 69.9 g/n2; fromQi

Paper Gmheﬂie@ojdm@&m@&kmé@ﬁﬂﬂé én EXhnkplk Jebxcept that as a
recording -was carried out as in Exanple 1 except that

IS [ o=
SPRERSIRD e BoConb e 1t Al i iy
JetCrecorg was cgrri ed out as in Exanple 1 .
5Pt - PRLLAUEREVAS H5eEi ng nedia OK Top Coat + (basis
ight = 104.7 g/n2; from GiPaper Co., Ltd.) was
Y@éamr(% le 14) InkJet recording was carried out- as
in Exanple 1 except that as a recording nedia OK Top

Coat Slhkpsirecowligftwas dedficd @itds id ERENP1E 1R3RLPt ERat as a
Ltd.) was used.
recording media Excel Super B (basis weight = 60.2 g/m?2; from Daio
Paper Corporation) was used.
(Example 28) |

Inkjet recording was carried out as in Example 1 except that as a
recording media Excel Super B (basis weight = 60.2 g/m2; from Daio
Paper Corporation) was used.
(Example 29)

Inkjet recording was carried out as in Example 1 except that as a

recording media Excel Super CA (basis weight = 51.2 g/niz; from Daio

Paper Corporation) was used.

(Example 30)

Inkjet recording was carried out as in Example 1 except that as a
recording media Excel Super TC (basis weight = 60.2 g/mZ; from Daio
Paper Corporatio;l) was used.

(Example 31)
Inkjet recording was carried out as in Example 1 except that as a

recording media Audrey (basis weight = 99.6 g/m?; from Daio Paper
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(Exanmpl e 15) InkJet recording was carried out as in
Exanple 1 except that as a recording nmedia OK Top Coat

wDedo/1{488%i s wei ght = 104.7 g/ n2; from Qi PappCT/Qe007/058900

Ltd.) was used. (Exanple 16) InkJet recordi ng was
carried,out as iy Exanple 1 except that as a recording
medi a CROPﬂ%a%BH? Mat N (basis weight = 81.4 g/ n2;
fromQi Paper Co., Ltd.) was used. (Exanple 17)
IWkgasedecordi ng was carried out as in Exanple 1
except that as a recording nedia OK Trinity (basis

v@sahbple 304. 7 g/ n2; from Gi Paper Co., Ltd.) was
used. (Exanple 18) InkJet recording was carried out as

i n Exangp) [ ia 0K

| SR B8 oML Pyt s
Paper..Co., Ltd.) d.. (Exanple 19) |nkJet
rfé*E%‘fddPﬁgn%bédféaPmegﬁ@@S%ﬁsW% fpieémt leemeDaiq Raper

as a recording nmedia OK Non-winkle DL (basis weight =
Corpogation) Wmasmsedi Paper Co., Ltd.) was used. (Exanple

20) InkJet recording was carried out as in Exanpl el
d¥xapiples® as a recording nmedia OK Kanefuji+ (basis

wei ght = 127.9 g/n2; from g i

Inkjet recording was carried out as in Example 1 except that as a
recording media Green Excel B100 (basis weight = 60.2 g/m?; from Daio
Paper Corporation) was used.

(Example 34)

Inkjet recording was carried out as in Example 1 except that as a
recording media High-quality White Utrillo (basis weight = 127.9 g/m2;
from Daio Paper Corporation) was used.

(Example 35)

Inkjet recording was carried out as in Example 1 Aexcept that as a
recording media Piccaso Coat C (basis weight = 157 g/m?2; from Daio
Paper Corporation) was used.

(Example 36)

Inkjet recording was carried out as in Example 1 except that as a
recording media Utrillo Gloss Mat (basis weight = 157 g/m2; from Daio
Paper Corporation) was used.

(Example 37)

Inkjet recording was carried out as in Example 1 except that as a
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Paper Co., Ltd.) was used. (Exanple 21) InkJet
recording was carried out as in Exanple 1 except that

w@s0oa/118or di ng nmedi a SA Kanefuji+ (basis wei ghtT/32007/058900

127.9 g/n2 from i Paper Co., Ltd.) was used.

I ) Jet i ardd prt NY;
kR pedtn, UBSII GOACETGAAN SAIRNES 90 0180 5 Do
basi g weight < 100 g/p2, from Qi Paper Co., Ltd.)
&é&e]& QHPOTgW%S Eg‘)‘fflznk\]et recording was carri ed
out as in Exanple 1 except that as a recording nedia
(Exeagplg BAsi s wei ght = 104.7 g/n2 fromgi Paper Co.,

Ltd.) was used. (Exanple 24) InkJet recordi ng was

car ri ethiget rédoriithg%anRheridd ©x¢ ebtintMedmpte B ekessy thatts a
media Mrror Coat Platinum (basis weight = 157 g/ n2;

e mBRPE e G oo s AL 5589 s rom

i Papik anporsties) SAGHEL Trom Co opaper M o Co..
Ltd.) was used. (Exanple 26) InkJet recordi ng was
(Beamplk 89t as in Exanple 1 except that as a

Inkjet recording was carried out as in Example 1 except that as a
recording media Utrillo Next (basis weight = 108 g/m?2; from Daio Paper
C(‘)rporation) was used. | | |
(Example 40)

Inkjet recording was carried out as in Example 1 except that as a
recording media Utrillo Plus (basis weight = 104.7 g/m?; from Daio Paper
Corporation) was used.

(Example 41)

Inkjet recording was carried out as in Example 1 except that as a

recording media New Mariest W (basis weight = 157 g/m?; from

‘Hokuetsu Paper Mills, Ltd.) was used.

(Example 42)

Inkjet recording was carried out as in Example 1 e;:cept that as a
recording media ]Signity (basis weight = 104.7 g/m?; from Mitsubishi
Paper Mills Limited) was used. -

(Example 43)

Inkjet recording was carried out as in Example 1 except that as a
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recording media S Utrillo Coat (basis weight = 127.9
g/ n2; from Dai o Paper Corporation) was used. (Exanple

w@7Zgo7hmdedet recording was carried out as in Exeapieodr/058900

except that as a recording nedia Excel Super B (basis

wei .= 60,.2 @/ nf;. from Dai o Paper I.po i.on S 1.4
B ing mitip Mol MadBas Sereitiy 108" E it plfSuishi
i.n Exanple_ 1 except that as a recordi ng nedi a Excel

Raner MillpLimatedd wastuseds0. 2 g/ n2; from Dai o Paper

Cor poration) was used. (Exanple 29) InkJet recording
WBsaampleisd) out as in Exanple 1 except that as a

recordi ng- medi a Excel Super CA (basis weight = 51.2

g/ m2; e t%k&flag%asqsm&rdaaﬁp iV alind g}(é%pg@ii& as a

30) InkJet recor g was carried out as iI'n

except that,.as,a ordi ng nedia Excel_Super. TC (basis . .
RErghing Tatsia Ttrb CoRF Sheha M ol (ko BBR GO Mfigg bishi
used. (Exanple 31) InkJet recording was carried out as
iBarer YleLimiedb prastured. as a recor di ng medi a Audr ey
(basis weight = 99.6 g/n2; from Dai o Paper Cor porati on)
WBsaufpde 45)

Inkjet recording was carried out as in Example 1 except that as a
recording media Vista Gloss (basis weight = 64 g/m?; from Mitsubishi
Paper Mills Limited) was used.

(Example 46)

Inkjet recording was carried out as in Example 1 except that as a
recording media Broad Gloss A (basis weight = 115 g/m2; from Mitsubishi
Paper Mills Limited) was used.

(Example 47)

Inkjet recording was carried out as in Example 1 except that as a

recording media Broad Mat A (basis weight = 90'g/m2; from Mitsubishi

“Paper Mills Limited) was used.

(Example 48)

Inkjet recording was carried out as in Example 1 éxcept that as a
recording media {7Vhite New V Mat (basis weight = 104.7 g/m2; from
Mitsubishi Paper Mills Limited) was uéed.

(Example 49)

Inkjet recording was carried out as in Example 1 except that as a

134



10

15

20

(Exampl e 32) InkJet recording was carried out as in
Exanpl e 1 except that as a recordi ng nedi a Kant Excel

W@ basiisossei ght = 64 g/ nR', from Dai o Paper CorpOr/aR20em)58900

was used. (Exanple 33) InkJet recording was carried

out ept t as a recordi ng nedia
cseftingapd i B REAE Gerigh baSBovelehi s P aiminiioe
Paper Corporatlon was used. (Exanple 34) |nkJet
Mg cMafulasédmgtﬁd)msus@anpl e 1 except that
as a record| ng nedia H gh-quality Wite Urillo (basis
wdixgiiiple 3®7. 9 g/ n2 from Dai o Paper Cor por ati on) was
used. (Exanple 35) InkJet recording was carri ed out as

cat o Piet e AR b08ta A3edobPERT] IR R ekt 0t as

Co t wei ght REY 4P Mo B B’é‘?
ﬁé:éa&efﬁigﬁfr?%u&iﬁgﬁ@' 28 T R P B Paper

record| ng nedia Urillo G oss Mat (basis weight = 157

oPore Ltd ) ovasDasedl, Phpt th€mepimtrn dnk drapletseiumeBxagpéicto 25
37) InkJet recording was carried out as in Exanple 1

axcand thﬁﬂimﬁ%e @@ﬁ@ﬁ&%@@sm P2Yduitlrey, Coat L (Dbasis
wel ght 98.8 g from Da
(Example 51)

Inkjet recording was carried out as in Example 13 except that as
a i‘ecording media OK Tép Coat+ (from Oji Papér Co., Ltd.) was used in
which 0.3um of each of the coat layers provided on opposite sides of the
media was ablated by polishing.
(Example 52)

Inkjet recording was carried out as in Example 51 except that
ablation amount of each coat layer was set to 0.5um.
(Example 53)

Inkjet recording was carried out as in Exémple 51 except that
ablation amount of each coat layer was set to 0.8um.
(Example 54)

Inkjet recording was carried out as in Example 51 lexcept that
ablation amount (;f each coat layer was set to 1um.
(Example 55)

Inkjet recording was carried out as in Example 51 except that

ablation amount of each coat layer was set to 1.5um.
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Paper Corporation) was used. (Exanple 38) InkJet
recording was carried out as in Exanple 1 except that

w@sooa/11sor ding nmedia Utrillo Coat Atsunono (bB&T/$P2007/058900

wei ght = 186.1 g/ n2; from Dai o Paper Corporation) was

ﬁ%%{‘ Ie 39) InkJet recording was carried out as
in rrplelexcept that as a recordi ng nedi a Utrlllo

Next (hasis weight = 108 g/m2,' from Dai o Pape

Cor por regREdIngavas ¢atTigthrit anin farrepl e@c@ﬁc&pﬁ ghat
was carried out as in Exanple 1 except that as a

radbd aticn mgnoett @f ddchi ddad 1&yerswhbast o bdiught = 104. 7

g/ m2; from Dai o Paper Corporation) was used. (Exanple
4ikabiiide7)recording was carried out as in Exanple 1
except that as a recording rredl a New Mar i est W (basi s

wei ght fromHo tsu Pa

was s AT e S e 255 il o P Pl g Tople e eih that
out as in Exanple 1 except that as a recording nedi a
Bhdatien a@mamtso fipsichinoat: layer. wagsepto 28p@M t subi shi-
Paper MIls Linmted) was used. (Exanple 43)

(Example 58)

Inkjet recording was carried out as in Example 51 except that
ablation amount of each coat layer was set to 2.5um.
(Example 59)

Inkjet recording was carried out as in Example 51 except that
ablation amount of each coat layer was set to 3.1um.
(Example 60)

Inkjet recording was carried out as in Example 51 except that
ablation amount of each coat layer was set to 3.8um.
(Example 61)

Inkjet recording was carried out as in E)iample 51 except that

‘ablation amount of each coat layer was set to 4.4um.

(Example 62)

Inkjet recording was carried out as in Example 51’except that
ablation amount ;)f each coat layer was set to S5um.
(Example 63) |

Inkjet recording was ¢arried out as in Example 51 except that

ablation amount of each coat layer was set to 5.6um.
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I nkJet recording was carried out as in Exanple 1
except that as arecording nedia New VMat (basis wei ght

We20041988%)/ n2; from M tsubi shi Paper MII|s Li mPCEM)200E58900

used. (Exanple 44) InkJet recording was carried out as
@ﬁExan‘ple) 1 except that as a recording nedi a Pearl

mpleaed)s wei ght = 104.7 g/ n2; from M tsubi shi Paper
MIls Limted) was used. (Exanple 45) |InkJet recordin
was cailijetirenording was Eaaripd out asiodprampla Shexeept tha
recording nedia Vista 3 oss (basis weight = 64 g/ng;
%HiﬁﬁoM 556008 BF e AP 862 tMalyks wdsddiad)s.8@m. used.

Exanpl e 46) I nkJet recording was carried out as in
@%’g{gl é except that as a recording nedia Broad
Bfeo @i s weight = 115 g/m 2, from M tsubi shi Paper
MIls Limted) was used. (,Eﬁangl e 47), | nkiﬁe% recortdtihn%
was caFplietiresiordaie Was EREHEAOUF asipditaply ol exgept tha
recordi ng nedia Broad Mat A (basis weight = 90 g/ n®;
ablitidd asiolins bif eRelp eoatMalyles wassetdd)7.0p®. used. ‘

(Exanpl e 48) InkJet recording was carried out as in

@, Efe geexcept that as a recording nedia Wiite New V
I\/HF:{? asl's weight = 104.7 g/nR2; from M tsubi shi Paper
MIls

frllkr?ei %ggorﬁ?rfg gvsé%%arried out as in Example 51 except that

ablation amount of each coat layer was set to 8.8pm.
(Example 67)

Inkjet recording was carried out as in Example 51 except that
ablation amount of each coat layer was set to 10um.
(Example 68)

Inkjet recording was carried out as in Example 51 except that
ablation amount of each coat layer was set to 10.3um.
(Example 69)

Inkjet recording was carried out as in Example 51 except that

‘ablation amount of each coat layer was set to 10.5um.

(Example 70)

Inkjet recording was carried out as in Example 1 e’xcept that
maximum ink deg;osit amount is set to 18 g/m2.
(Example 71)

Inkjet recording was qarried out as in Example 1 except that

maximum ink deposit amount is set to 22 g/m?2.
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(Exanmpl e 49) InkJet recording was carried out as in
Exanpl e 1 except that as arecording nedia Wite Pearl

w@o@u/1Msgbasi s weight = 84.9 g/n2 , from M t subCENP2007/058900

Paper MIls Limted) was used. (Exanple 50) InkJet
cord n%%)was carried out as in Exanple 1 except that
HP¥cot/di ng nmedi a SA Kanefuji+ (basis weight =

127.9 g/n2, from Qi Paper Co., Ltd.) was_used, that

t he mekikjebrécordirwhecavedeat wadndetamplelk exceptfhint

that image density was set to 72%entirely. (Exanple

Bibximitied @k Ideposidiamgowmsisat to A8 g2 as in Exanpl e 13

except that as a recording nedia OK Top Coat+ (from

h perg)C0., Ltd.) was used in which 0.3mm of each
@X?ﬁg a)t | ayers provided on opposite sides of the

medi a s ablated b ol i shi.ng., (Ex le 52),1nkJet
record 99\/5%00631‘45 &gc?ﬁf'mﬁg °|%ﬁ a%igﬁaemgie iﬁ@gﬁ?pett%laatt
abl ati on amount of each coat |ayer was set to 0.5mm
friasanmpine i8B )depnkid emewebistietdodde/md ri ed out as in
Exanpl e 51 except that ablati on anbunt of each coat
(Bxfaplepqpet to 0.8m (Exanple 54) InkJet recording

was carried out as in Exanple 51 except that

Inkjet recording was carried out as in Example 13 except that
maximum ink deposit amount is set to 18 g/m?2.
(Comparative Example i) |

Inkjet recording was carried out as in Example 1 except that as a
recording media Kant Excelbal TL (basis weight = 72.3 g/im? from Daio
Paper Corporation) was used.
(Comparative Example 2)

Inkjet recording was carried out as in Example 1 except that as a

recording media Platon Bulky (basis weight = 79.1 g/m?; from Daio Paper

Corporation) was used.

(Comparative Example 3)

Inkjet recording was carried out as in Example 1 except that as a
recording media Dante Comic (basis weight = 64 g/m?; froxln Daio Paper
Corporation) was used.

(Comparative Example 4)
Inkjet recording was carried out as in Example 1 except that as a

recording media Comic Paper Sheet D (basis weight = 64 g/m? from Daio
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abl ation amount of each coat layer was set to | mm
(Exanpl e 55) InkJet recording was carried out as in

waxanmpiesdl except that ablation anmount of eachCT/@R207/058900

layer was set t o 1.5mm (Exanple 56) InkJet recording
S cabri ed outyas in anpl e 51 except that ablation
\é\ﬁ%?ﬁﬁ BIPREALNL TS 1¥er was set to 1.9mm (Exanpl e
57) InkJet recording was carried out as in Exanple 51
é)d%m?altafate Esamile)g)am)unt of each coat |ayer was set
to 2.3mm (Exanple 58) InkJet recording was carried

out as Inkjéixaeptdinglvexefftied bat addh FAaRpRMPERER that as a
each coat .| ayer was set to 2.5mm (Exanple 59) InkJet

' ' ' . | - 1 cept. £ hat— .
CREOHHnRtUER Okl BlpRHSNaS: $39§%1%U§é%1%?§r G5 ER% £108 Daio
60) I nkJ di [ out as in
T CompTbioBY Mg dan! ot Lo amount of each coat

| ayer was set to 3.8nm (Exanple 61) InkJet recording
v(d)numnaitis@ Bxamale Bh Exanpl e 51 except that ablation
anount of each coat |layer was set to 4.4nm (Exanple

62) Inkjet recording was carried out as in Example 1 except that as a
recording media rough paper for paperback books (basis weight = 60.2
g/m?; from Daio Paper Corporation) was used.

(Comparative Example 7)

Inkjet recording was carried out as in Example 1 except that asa -
recording media a test media (basis weight = 104.7 g/m2; from Ricoh
Company, Litd.) was used and that the ink set was changed to the dye-
based ink set of Preparation Example 12.

(Comparative Example 8)

Inkjet recording was carried out as in Example 1 except that as a

recording media Aurora Coat (basis weight = 7 9.1 g/m?2; supplied from

‘Nippon Paper Industries Co., Ltd.) was used and that the ink set was

changed to the dye-based ink set of Preparation Example 12.
(Comparative Example 9) |

Inkjet rec\ording was carried out as in Example 1 except that as a
recording media Neptune (basis weighf = .127 .9 g/m?; supplied from
Nippon Paper Industries Co., Ltd.) was used and that the ink set was

changed to the dye-based ink set of Preparation Example 12.
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I nkJet recording was carried out as in Exanple 51
except that ablation anobunt of each coat |ayer was set

wo 2003/massg Exanpl e 63) I nkJet recordi ng was carPCEAP2001/058900

as in Exanple 51 except that ablation anpbunt of each

cpat | ayer S se 5. 6nmm ( Exanpl e 64) | nkJet

r@&?ﬂr‘i“ lﬁgxeﬁﬂﬁ?ég)out as in Exanple 51 except that

abl ation anpunt of each coat |ayer was set to 6.3nm

( Exanpl lakigeh) racardieng wes oadtiedowhss dafisasdpleut eseepitrithat as a
Exanpl e 51 except that ablation anbunt of each coat

| wyerdivgsmedia UeLife Ehiis Woiahpke1 09 ghikfipgIR@OfE Mippon
was carried out as in Exanple 51 except that abl ation

. 8 Ex I
O e usRPER et TR B3, Uit e R s et o

except 1hat, ahl ation anount of  each coat |ayer was set
t e@j@:,fz@sng;éwté) rexatien Bxameplei gy was carried
out as in Exanple 51 except that ablation anount of
dompaativeafizampds 13kt to 10. 3nm  (Exanpl e 69) | nkJet
recording was carried out as in Exanple 51 except that

abl at | amkgsredbr BingSA&Y c£9dd baY 88 iNExka$ehle! PekQ@pliThht as a

recording media Espri Coat C (basis weight = 157 g/m2; supplied from
Nippon Paper Industries Co., Ltd.) was used and that the ink set was
changed to the dye-baséd ink set of Preparatioﬁ Example 12. |
(Comparative Example 12)

Inkjet recording was carried out as in Example 1 except that as a
recording media OK Top Coat+ (basis weight = 104.7 g/m2; from Oji
Paper Co., Litd.) was used and that the ink set was changed to the dye-
based ink set of Preparation Example 12.
(Comparative Eﬁample 13)

Inkjet recording was carried out as in E)iample 1 except that as a

'recording media OK Kanefuji+ (basis weight = 127.9 g/m2; from Oji

Paper Co., Ltd.) was used and that the ink set was changed to the dye-
based ink set of Preparation Example 12. |
(Comparative Ex;mple 14)

Inkjet recording was carried ouf as in Example 1 except that as a
recording media POD Gloss (basis weight = 100 g/m?; from Oji Paper Co.,

Ltd.) was used and that the ink set was changed to-the dye-based ink set
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(Exampl e 70) InkJet recording was carried out as in
Exanpl e 1 except that maxi mumink deposit anmount is

W@ ea7tms8 g/ n2. (Exanple 71) InkJet recordi ngP@EIP2007/058900

carried out as in Exanple 1 except that maxi mum i nk
deposit anount is.s to 22 g/ n2. (Exanple 72) InkJet

? ’fﬁpd’irﬁlg‘o%;@xacﬂph out as in Exanple 1 except that
maxi mum i nk_deposit amount is set to 13 g/ n2. (Exanple
(Gmpatatete Ezsemmde d§) was carried out as in Exanple 13
except that maxi mumink deposit amount is set to 13

o/ n2. Iijerpderdihg wakdatricéoat disiig Rwmnphy 1 iegdeuithadsas a
i n Exanpl-e 13 except that maxi mumink deposit anount

fe%o%&lgllgf_] rgeégas ﬁ{ngAFgé gﬁﬂig%?etﬂ;ﬂ@= EOATP bfink; fl'oﬁnr@{']iqjtiahpaetr Co.,

recor as” carr | out as”in Example 1 excep

B o TRl a0 oL ke BBy et
(Conparative Exanple 2) InkJet recording was carried

o PregmratiofxExphplel12xcept that as a recording nedia

Pl aton Bul ky (basis weight = 79.1 g/n2; from Daio
RefBpatetiROExhh/ly 18 used.

Inkjet recording was carried out as in Example 1 except thatas a
recording media Mirror Coat Platinum (basis weight = 157 ‘g/mz; from Oji
Péper Co., Ltd.) was uséd and that the ink set §vas changed to the dyé'
based ink set of Preparation Example 12.

(Evaluation Items and Evaluation Methods)
(1) Image Quality
<Image Blurring>

Boundaries between different colors and fine lines in the images
printed in Examf)les and Comparative Examples were checked by visual
inspection for the amount of blurriﬁg and evaluated on the criteria below.
'(Evaluation Criteria)

A: Sharp print without any blurring

B: Negligible amount of blurring

C: Blurrir;g occurred, but image quality was not impaired

D: Distinct blurring occurred, (iegrading the image to an

unacceptable level

<Evaluation of Glossiness>
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(Conpar ative Exanple 3) InkJet recording was carried

out as in Exanple 1 except that as a recordi ng nedia
w@auwa19888n ¢ (basis wei ght = 64 g/ nR; from Dai BCRPage07/058900

Cor poration) was used. (Cbnparative Exanple 4) 1 nkJet

recordj cacried i n | e except, t .

as a rtggrﬁg@r@;‘)%sﬁ 6%&% (at%g&g tltv ©
64 from Dai oPaper orati on)
mjgeawasenE&amﬂdeu@lgl @(E glassimaetey Migr% SIQSS&P

out as in Exanple 1 except that as a record| ng nedi a

BYK GdMdper) Shéevaldibéshstheaivghtatiohérigérid;belowm Dai o
Paper Corporation) was used. (Conparative Exanple 6)

<El§7ﬁf1§ tﬁ(ﬁfg@rﬁe% was carried out as in Exanple 1

tas a recording nedia rough paper for
paperbgoﬁ}g liﬁgﬁteasm wei ght = 60.2 g/n2; from Dai o
Paper SR PHN)°Was used. (Conparative Exanple 7)
I nkJet recording was carried out as in Exanple 1
exceptBtM!dea'at%lgh@eme@Sng media a test nmedia (basi's

wei ght = 104.7 g/ n2, from R coh Conpany, Ltd.) was

used aDdNJ}% loski@sénk set was changed to the dyebased
i nk set of Preparation Exanple 12. (Conparative

gkJet recording was carried out as in
E§ rrpl e r?)ll&i?cept that as a

The image density of the backside of media, corresponding to the
printed green solid image, of Examples and Coﬁlparative Examples Was
measured, and the show-through density was obtained by subtracting
the background area density from the measured value. Evaluation was
made using the show-through density in view of visual inspection based
on the following criteria.

(Evaluation criteria)

A: Show-fhrqugh density was not greater than 0.1 and uniform
print was obtained that offered no fine show-through

B: Show-through density was not greater than 0.15 and uniform
print was obtained that offered with no fine show-through

C: Show through-density was not greater than 0.1 i)ut fine show-
through was obse;'ved

D: Remarkable show-through ﬁas observed.
<Ink Dry Property>

The ink dry time is defined as the time at which no coloring
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recordi ng nmedia Aurora Coat (basis weight = 79.1 g/nR
supplied from Ni ppon Paper Industries Co., Ltd.) was

wais@d/1sas88 t hat the i nk set was changed to the PyBRIRaszE$s900
ink set of Preparation Exanple 12. (Conpar ative

BelmproperisiEepre phEnRd 4% BRBeERNG - R Tiviihe

(basis weight = 127.9 ; _supplied from N| pon Paper
printed image chat has hegn %ﬁ@du@é@ cardinrReriedhel time set
was changed to the dye-based ink set of Preparation
medietel? aftep ppartaig.ve Exanpl e 10) | nkJet recording
vvas carri-ed out as in Exanple 1 except that as a

P gg )U-Lite (basis weight = 127.9 g/ m
supp fron1 I'ppon Paper |ndustries Co., Ltd.) was

used and e .l nk se changed ,to the e- hased
i nk se ‘%hltaﬂtkeéﬁ’ Qm%wa &@nlg .D%P(‘.';'gﬁf)?a'regfzf’ﬂént mk dry
Exanpl e 11) | nkJet recordlng was carried out as in
Bsapeptse 1 except that as a recording nedia Espri Coat
C (basis weight = 157 g/ n2; supplied from N ppon Paper

| ndust Po@s IR dryltide)ws@ misatdesnd nidvat— pber inlkdeeproperty
was changed to the dye-based ink set of Preparation

Eéﬁ{g&%%@& ggg‘gar ative Exanple 12) InkJet recording

was carrle s in Exanple 1 except that as a

e Oy e 20, OB, R DS B il Fen,
Iﬁ’}gnglit@ttxva (bl?xe Zixh;ﬂgﬁgr}ia%etagil 1%%323%%%1{' arR(d tg’o?'%h %fhmes with a
pressure of 5 kgflcm? (distance of a single back-and-forth movement =5
cm), followed by measurement of the density of coloring material
transferred onto the cloth with a reflection-type color densitometer
(manufactured by X-Rite). The background density was then
subtracted from the measured density, and the obtained value was
considered “smeai‘ density.”
(Evaluation Criteria)

Good: Smear density was less than 0.05 — excellent smear
resistance

Poor: Smear density was 0.05 or greater — poor smear resistance.
<Air Permeabilit3;>

PERKERPRINT-SURF (Verzl.éC)‘, from MESSMER

INSTRUMENT, was used for the measurement of air permeability. In

the instrument measurement probes and backing were changed to those
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(Conpar ati ve Exanple 13) InkJet recording was carried
out as in Exanple 1 except that as a recordi ng nedi a

woRoKamsslj i + (basis weight = 127.9 g/ nR; fronmP/iP2007/058900

Paper Co., Ltd.) mas used and t hat the ink set was
hange o the d ed ink set 0o tlon
S B e S ey P BBy RS by L Ut PR REG e fas

carrled out as in Exanple 1 except that as a recordin
sadclioz2, P00 (. o Me ppursimeniewghmadp thyeedimes Sy ens ﬁ%\@?
Co., Ltd.) was used and that the ink set was changed
hadtthe rdyehhirsedueskvaretnferBs@bts abiain dmmaphieed falue.

( Conpar atii ve Exanpl e 15) InkJet recording was carried
out as in Exanple 1 except that as a recording nedia
New Age (basis weight = 104.7 g/n2 , from i Paper
Co., Ltd.) was used and that the ink set was changed
to the dye-based ink set of Preparation Exanple 12.
(Conpar ati ve Exanpl e 16) InkJet recording was carried
out as in Exanple 1 except that as a recording nedi'a
Mrror Coat Platinum (basis weight = 157 g/ nR2; from
Qi Paper Co., Ltd.) was used and that the ink set was
changed to the dyebased ink set of Preparation Exanple
12. (Evaluation Itens and Eval uati on Met hods) (1)

Il mage Quality
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Showt hr ough densi t yP@QEIP206G1/058900

made using the show t hrough density in view of visual

i nspection based on the follow ng criteria.
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and the obtai ned val ue was
(Evaluation Criteria) Good

transferred onto the cloth with a

density."

"snmear

The background density was then subtracted

foll owed by nmeasurenent of the density of

fromthe neasured density,

coloring materi al
WO edozacasBon-t ype col or densitoneter
consi dered

cm,
X-Rite).
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mM/mn. Industrial Applicability The recordi ng nethod

of the present invention is capable of providing a
w@osocaldsesl a "sharp i mage" -a high-quality, glPpSEYP2007/058900

i mge or character that is free fromblurring,

feathering and bl eeding around its periphery - onto

either a recording nedia with a texture simlar to

t hose of paper sheets for conmercial printing or a

paper sheet for commercial and publication printing

that satisfies the requirenent of the present

i nvention. The recordi ng nethod of the present

i nventi on ¢angbe| suift ably applied to an inkjet

recordi ng a@parafes| i nkjet recording method, and ink

recorded npgEt-grs (S|Eg i nkj et recording method of the

present inyengiop [cqn be applied to various inkjet

recordi ng §chepe and can be suitably applied for

i nstance tp Enkj

“copyi ng na:hﬁm%s

0.83-"] = Ggad ¢

apd mul ti-use nmachi nes equi pped with

Jprinters, facsimle machines,
a printer, ra_facsmmll e and a copier. CLAIM5S 1. An
i nkj et recarﬁ?&g'& hod conprising: printing an inmage
onto a recprdifg|dtedi a using an ink containing a
particul atp Cdtorilng material, wherein the recording
nmedi a conpfi pS Slibstrate and one or nore coated
| ayers for i%n HR| | east one surface of the
— ™~
' o @
7))
£
o
O g
g & § 5
5'—‘“‘ N |
g 'H
®a3
o]
==
A A
FEE
235 S
S 5

Coloring
| Material
Pigment
Pigment

Air
Permeability
(ml/min)

1.0
1.00

Basis
Weight
(g/m?)

Bland

Maker

Iix. 21| Oji Paper |SA KanefujiH{ 127.9
Ex. 50| Oji Paper |SA Kanefuji+ 127.9

Table 2
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substrate, the substrate being conposed primarily of
cel l ul ose pul p, and wherein the recording nedia has an

wa@eeo7persseabi lity of 0.1 m/mn to 30 m/ mn aBCT/JP2007/058900

measured using a Parker Print-Surf 2. The inkjet

Cont i rEFBn@Oge 5 HGE N ATREGH Y 5 GBra)BiRabl o

resin.. 3, .The inkjet recordi.ng nethod accordipg to. one
SRqipsd 1B ChiuP3ESqmeFRYSnHPRAYI Yy TPED eel F Eirmpleg 4 to

a_deposited ink a nt of 15 g/nR2 qr less. 4. The

i ik jag’tds P@@%Pawgwggﬁgﬁwpde@dr & g glesanymagesoear |bsi ns

1 to 3, wherein the ink has a surface tension of 25

Aytsied wben the wkhe perrjeabilidydsdiolygreatardthan ot ng

to any one of clainms 1 to 4, wherein the content of

solingizonponent in the ink is 4 w%or nore.6. The

i nkj et recording method according to any one of clains

1 to 5, wherein the thickness of coloring materi al

deposited onto the recording nedia is 4mmor |ess. 7.

Thel u sty st Apediadiihgy net hod according to any one of

clains 1t o 6, wherein the content of silica or

al um nalhy geabediconhed thed bhHth8gredbat Tasenéat €6 capable

| ayer of the recording nedia is 30 wt% or |ess.
of providing a so-called a “sharp image” — a high-quality, glossy
image or character that is free from blurring, feathering and
bleeding around its periphery — onto either a recording media
with a texture similar to those of paper sheets for commercial
printing or a paper sheet for commercial and publication
printing that satisfies the requirement of the present invention.
The recording method of the present invention can be suitably
applied to an inkjet recording apparatus, inkjet recording
method, and ink recorded matter.

The inkjet i'ecording method of the present invention can
be applied to various inkjet recording schemes, and can'be
suitably applied for instance to inkjet printers, facsimile

machines, copying machines, and multi-use machines equipped

with a printer, a facsimile and a copier.
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8. The inkjet recording nmethod according to any one of

clains 1t o7, wherein the particulate coloring
woraioenimBs cont ai ns pi gnent or col ored fine parpPCTIR907/058900

and the pignent or colored fine particles have a

vol une -average particlengk%g@& r of OAdmMto 0.16mm

9. The inkjet recording ccording to any one of

cl ai ns t. 0.8, wherein the ink has a .viscosity of 3
cias or rlé&d?t 50T S ‘F’r?ghioﬁk‘f(ém’?é%‘&gdi ng met hod
~according to any one of clains 1 to 9, wherein the |nk
cont ai rRUIALRE 8N TBRgR| A ter gasicerdmiy e diggngingan ink
wat er - sol ubl e organi c solvent is one_of a polyol
CHGIRENE A) Paskicalp® eplogbng reatewialat ons and a
glycol ether. 11. The inkjet recording nethod
accor diwhereircthe mecording siedigheopprysds aemivundtd And
is at | east one selected from2- ethyl-1 ,3 hexanedi ol
amke 2y andre¢ copbedyhybrS{ponednadiadl leasR onBheuifadeedf the
recordi ng nmethod according to any one of clains 1 to

Ishibatiretej thé babishkaieobé g som pigeidaptanhrilgrst ¢dldulose
surfactant i s at | east one selected from conmpounds of

tphelf,dhdw ng General Formula (1), (I1), (111), (1V),
(W), and (MI): R1- O- (CH2CH2O0) hCH2CO

O M- -whef®inetleé rbesfdil (lddiwheas a%lathgli\!/lgﬁéémhtty of
1S a

group, "h" is an integer of 3t o 12, an

|BaSkh 18 8n $6! R LEOdiHOA de A b d uiBi&la PARkeR Print-Surf
quat er nary anmoni um a quat ernary phosphoni um and an

al kanol am ne,

2. The inkjet recording method according to claim 1,
wherein the ink contains one of a resin emulsion and an energy-

curable resin.

3. The inkjet recording method according to one of claims 1
and 2, wherein printing is carried out at a deposited ink amount

of 15 g/m?2 or less.

4. The inkjet recording method according to any one of
claims 1 to 3, wherein the ink has a surface tension of 25 mN/m

or less.

5. The inkjet recording method according to any one of
claims 1 to 4, wherein the content of solid component in the ink

1s 4 wt% or more.
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General Formula (11) MXBSCHCOO- R2 where R2 i s an
al kyl group, and "M I s at |least one selected from

wa@arooaliksBs netal ion, a quaternary amoni um aPCT/JP2007/058900

qguat er nary phosphoni um and an al kanol am ne; (CH2CH20
kH General Fornula (l111) where R3 is a hydrocarbon
group and "k" i s aninteger of 5t o 2(KR4 - ( OC
eral M)where R4 is

ﬁydr ocib@dplaﬁa&ﬁcaﬁ ing m@@ﬁapﬁéw@ﬁz # 281 %n%@?
(OCH mul a. (V) where R6 is
ﬁlﬁi%ﬁf éc@r éoﬁ"lgf?rcﬁ}ﬁ the?n& (ﬁm%@ﬁo‘) ‘gploging Fpatetialer of
1 to 20; .and General Formula_ (VI) where "q" and "r"
depoaiteidnertrthefregording madia FhépmmRFdessecor di ng
nmet hod according to any one of clainms 1 to 12, wherein
the ink contains a wetting agent, and the vvetti ng
agent is at |east one selected froma polyol conpound
@B), aThacirdypetageondihg meihwal aoopoling taadyaone of
saccharide. 14. The inkjet recordi ng nmethod according
chrich@ilndl 8, wHesiin thecoatemi of silpeaind {lBmirsa dydrate
| east one selected fromglycerin, ethylene glycol,
dbatiH N en ghycobterini b€t bydtdel gieicof the eecarding enedia
gl ycol , polyethylene glycol, propylene glycol,
s BooRYYEpe 184y.col, tripropyl ene glycol,

3- but anedi ol , 2, 3-

8. The inkjet recording method according to any one of
claims 1 to 7, wherein the particulate coloring material contains
pigment or colored fine particles, and the pigment or colored

fine particles have a volume-average particle diameter of

0.01pm to 0.16um.

9. The inkjet recording method according to any one of

claims 1 to 8, wherein the ink has a viscosity of 3 cps or more at

25°C.

10. The inkjet recording method according to any one of
claims 1 to 9, wherein the ink contains a water-soluble organic
solvent, and the water-soluble organic solvent is one of a polyol

compound (A) having 8 or more carbon atoms and a glycol ether.

11. The inkjet recording method according to claim 10,
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but anedi ol , 1, 4-butanediol, 3-nethyl- 1, 3-butanediol,
1, 3- propanediol, 1,5-pentanediol, 1, 6-hexanediol,

WQ@2002t1i0888 2, 4- pent anedi ol , 1, 2, 4-but anetri ol , PCT/JP2007/058900

1, 2, 6-hexanetriol, thiodiglycol, pentaerythritol,
trinet hylpl et hane, and trinethyl gl propane. 15. The
RRPERH LB RAIRET s PRer b 2B ¥ RS pelictehetrom 2
a 4 erein.,the | actam conpound. i s_at | east_.one
s%q’eVg‘t Mwﬁaﬁpﬁdmﬁr 2B %%ﬁé‘,trf&gﬁgﬂwﬂ: 3 RRRtAGe dd@ﬂe,

N- hydr oxyet hyl -2- pyrrolidone, and e-caprol actam 16.
The inkjet recording nmethod according to any one of
claims 13-to_ 15, wherein the urea conmpound is at |east
oht sel'Bke dakieloneenrsdnst mieshpdaccordingie ameoneanf

|, 3-di methyl -2- imdazolidinone. 17. The inkjet

rddadmgi hdonkk, ielezepthe ngkt comtains e sufrfadtaints aial the
16, wherein the saccharide is at | east one sel ected
frworfactani inss least bintosdectg difroml cohpoandandf the

mal tose. 18. The inkjet recording nethod according to
dioy] ovrien g0 6 el i chdn tida. 1), (B r(BID, (I7),00N enid ¢VIx:he
wetting agent in the ink is 10 w%to 50 wt% 19. The

i nkj et recordi ng nethod accordiqr;ghto any one of clains

1R 0718, ~ wh& BiaCilihe @ hkhi S He StMone select edidnecahFormula (1)

a cyan ink, a magenta ink, a yellow ink, and a bl ack

ink. 20. The inkjet recording method according to any

one of clains 1 to 19, conprising jetting the ink by

application of : : ‘

where Rl is an alkyl group, “h” is an integer of 3 to 12, and “M”

is at least one selected from an alkali metal ion, a quaternary

ammonium, a quaternary phosphonium and an alkanolamine;
CH,CO0-R2?
| General Formula (1)

MO_SCHCO0—R2

where R? is an alkyl group, and “M” is at least one selected from

an alkali metal ion, a quaternary ammonium, a quaternary

phosphonium and an alkanolamine;
R3 0 (CHZCHZD) kH General Formula (IIT)

where R3 is a hydrocarbon group and “k” is an integer of 5 to 20;

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

stinmulation thereto to forman i mage on the recording
nmedi a. 21. The inkjet recording nmethod according to

webkarm®|es wherein the stinulation is at | east PCnaP2007/058900

sel ected from heat, pressure, vibration, and |ight.

22, An 4 nk-nmedia set . conprising:,an ink; .and a )
RS TH G e QRATPOm ETHAD (I cbrisy 128 teeT of 5 to 203
hydrophilic liquid mediumand a particulate coloring
material in the hydrophilic liquid nedium the
particul ate coloring material containing pignent or
colored fine particles,Gphd wherein the recording

nmedi a conprises a substyat® and one or nore coat ed

| ayers formed on at | east one surface of the

oBP (OO Y02 COCHICHED SRECG, %) [ Formeta

hydrate contained in the outernost coated | ayer is 30
wt % or less, and the recording nedia has an air
pernmeability of 0.1 m/mn to 30 mM/mn asneasured -
using a Parker Print-Surf. 23. The ink-nedia set
according t o claim22, wherein the ink conprises one
ofhare @A 1 arhy dicearbod @roened gy -“Tir 2B € pC aRPHAdnteger
24. The ink-nedia set according to one of clains 22

afdl 28.200hek@i n the nedia is printed at a deposited

i nk amount of 15

€[3H3 ?H3 ~ CH, CH,
CH4CHCH, GG = G—CCH,CHCH,

(I) (l) General Formula (VI)
e\ (5
e ) (g
Q 79 Qv
H H
where “q” and “r” are an integer of O to 40.
13. The inkjet recording method according to any one of

claims 1 to 12, wherein the ink contains a wetting agent, and
the wetting agent is at least one selected from a polyol
compound (B), a lactam compound, a urea compound, and a

saccharide.

14. The inkjet recording method according to claim 13,
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g/m2 or less. 25. The ink-nmedia set according t o any
one of clains 22t o 24, wherein the pignent or

wa@oelosnemsss i ne particles have a vol uneaverage pRCT/IR20€7/058900

diameter of O mMnt o O | brm 26. The2inkwﬂedia seL
2; t 5 [ e
ST It RSH SR g (B %Meea%gto%eefef?;ﬁ#
rdi t.o
A eipeher IHRES, Pl cebrpiatha o lgr ol &W?abev sPgaFivEoL.
bl nt is one
SPHSEy B tﬁgai’a brthdont ¢Tadh mona éipbg;aca;,m
coI 28. An inkjet_ink conprising
H{}@FBB%h ne glly &rmmnarﬁim%al Sbutanediad; &Bng
terial, in_the hydrophilic liquid nedium the
E@?&%r&ﬂlﬁiel&b@ﬂ:ﬁﬁgdm & nmthordnl,éﬁ huﬁgnpdgqierhar

colored fine particles, wherein the ink is used for
paopEnriioh 59 E@@ItanﬁélqiedJ 6 hexahediod e Rrmetibyl-2,4-
recordi ng nmedia conprises a substrate and one or nore
quattechd diphbr b, 4, drbmech et rad], | 162 98- hexe nedridc ¢hid dighecol,
substrate, the substrate being conposed primarily of

qmﬂhalea'ydahpltbﬂ), titihee thyrib brth aole, ®ind ¢eaimetleylolppapane.

hydrate contained in the outernost coated layer is 30
wt % or | ess, and the recording nedia has an air

perrreability of 0.1 mM/mnt o 30 M/mn as

15. The inkjet recording method according to one of claims
13 and 14, wherein the lactam compound is at least one selected
from 2-pyrrolidone, N-methyl-2-pyrrolidone, N-hydroxyethyl-2-

pyrrolidone, and s-caprolactam.

16. The inkjet recording method according to any one of
claims 13 to 15, wherein the urea compound is at least one
selected from urea, thiourea, ethylene urea, and 1,3-dimethyl-2-

imidazolidinone.

17. The inkjet recording method according to any one of
claims 13 to 16, wherein the saccharide is at least one selected

from maltitose, sorbitose, gluconolactone, and maltose.

18. The inkjet recording method according to any one of
claims 13 to 17, wherein the content of the wetting agent in the

ink is 10 wt% to 50 wt%.
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measured using a Parker Print-Surf. 29. The inkjet ink
according to claim28, wherein the ink conprises one

wo@Roo/119888 N emnul si on and an ener gy- cur abl e conpoT/meR007/058900

30. The inkjet ink according to one of clainms 28 and
29, wherein the nedia is printed at a deposited ink
anount of 15 g/nR2 or less. 31. The inkjet ink

or di t.o,any one of cl ai 28 t0.30, wherein th
o GrentT 87 BbIeH ectqdhpe et hefaeonRding tHimreRrthge
particle diameter of Omnto Ol bmm 32. The jnkjet
iﬂﬁllgécﬁr‘tai% Wgeéﬁlfl gh% 1511112 1 at heasigopg splecigrbinim a
the inpkjet ink has a_viscosity of 3 cps_or nore at
2yemsnkrpanpgrpde inkk sayebesi ikt andngy bdaekdnlks| ai ns
28 to 32, wherein the inkjet ink contains a
wat er - sol ubl e organi ¢ sol vent, and the water-sol uble
organi c solvent is one of a polyol compound (A) having
ZbGr noflee enkjrinretoardgngndebhgd yeowordineto Bdy ofleeof
inkjet ink according to any one of clains 28 to 33,.
wilermisnl thd HhadomprizinpggebtingAhd snktbyt epplicaiton of
selected from2- ethyl-I, 3-hexanedi ol and
Xt2mdrlbitiorethyteto, & fanhanedincige 3h.thEheeddidiak melia.
according to any one of clainms 28 to 34, wherein the
inkj et ink contains a surfactant, and the surfactant
is at | east one selected from conmpounds of the

fzpidl ?VVVIIT)WG BRI AFedordiHEanbthod Edchrdidgd kb clhiM) 20, V) .
an : : ~ .
wherein the stimulation is at least one selected from heat,

pressure, vibration, and light.

22. An ink-media set comprising:

an ink; and |

a recording media,

wherein the ink comprises a hydrophilic liquid medium
and a particulate éoloring material in the hydrophilic liquid
‘medium, the particulate coloring material containing pigment
or colored fine particles, and

wherein the recording media comprises a substrate and
one or more coaj:ed layers formed on at least one surface of the
substrate, the substrate being composed primarily of cellulose
pulp, the content of silica or alumiﬁa hydrate contained in the
outermost coated layer is 30 wt% or less, and the recording

media has an air permeability of 0.1 ml/min to 830 ml/min as
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R1-0-(CH2CH2O0) hCH2COOM Ceneral
Formula (1) where R1L is an alkyl group, "h" is an
wo paoggerssof 3 to 12, and "M is at | east one SPCEIR20G7/058900
from an alkali net al ion, a qguat er nary anmoni um a
ter nany. phos ni.um gn aI kanol am ne; Ceneral
ﬁﬁfla fll‘f%)nﬁcggp(}%%ﬁ PEERo i s an alkyl group,
and "M i s at |east one selected froman al kali netal
ion, a quater nary amoni um a quater nary phosphoni um
a d a | kanol .ne; (CH 29CH1 29QJ .)J H_Cener al
21‘ ﬁ? k- meskia Eﬁ% 400@1"5%1%9&90@&#@032;;W%ncthwnk
i s an integer of 5t o 20; R4 - ( OCHCHZ%
GOTRPEISeS 04 & Tesinygaudsien And aniprATEyAEBOA Jgar o
and "j" i s aninteger of 5t o 20; H (OCH2CH2 ) L-
pcomRpo®ader al Fornula (V) where R6 i s a hydrocarbon
group, and "L" and "p" are an integer of 1t o 20; and
General Fornmula (M) where "q" and "r" are an integer
of 0Ot o 40. 36. The inkjet ink according t o any one
d4.cl aifise 28kt me d35, sstexcziondile tordgebf ichkinaer#ahnd 23,
wetting agent, and the wetting agent is at |east one
seheediedthe anedipds yeintxahpewndeposited ink amount of 15

g/m? or less.

25. The ink-media set according to any one of claims 22 to 24,
wherein the pigment or colored fine particles have a volume-

average particle diameter of 0.01pm to 0.16um.

26. The ink-media set according to any one of claims 22 to 25,

wherein the ink has a viscosity of 3 cps or more at 25°C.

27. The ink-media set according to any one of claims 22 to 26,
~wherein the ink contains a water-soluble organic solvent, and
the water-soluble organic solvent is one of a polyol compound

(A) having 8 or more carbon atoms and a glycol ether.

28. An inkjet ink comprising:
a hydrophilic liquid medium; and
a particulate coloring material in the hydrophilic liquid

medium, the particulate coloring material containing pigment
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(B), a lactam conpound, a urea conpound and a

saccharide. 37. The inkjet ink according to claim 36,
wob@raigsss he pol yol conpound (B) is at | east OPET/JP2007/058900

sel ected fromglycerin, ethylene glycol, diethylene

alyc tri.et hyl en | ycol, tetraethylene glycol,

p%]?lffgtoﬁﬁfle#"éled%/‘v?éﬁe%pr opyl ene gl ycol, dipropyl ene

gl %Cglutvg rglag{.}}ol%lgeln?: %ﬁggégpéip?rig%{fgn.ggl glr'ecording media,

3-n§thyl-l,3-butanediol, 1, 3-propanedi ol , 1,5-

peRfanedi ol , 1,6 hexanediol, 2-methyl-2, 4-pentanedi ol

1,2,4- butanetriol, 1,2,6-hexanetriol, thiodiglycol,

pent aerWhareithe recard mg medinaemmpaiees a substrate and

trimethyl ol propane. 38. The inkjet ink according to

oree of Bpae ¥oased dapeBY foxmhedeim atHe ashomens eofavewfdthe

is at | east one selected from2- pyrrolidone,

Nuhtihigte 2thpy subistdaeeh e i dhydmmpogeidhy tin2arily rofodd 1tolose

and e-caprolactam 39. The inkjet ink according to .any

anelpgfthel eomieridbof eildd owhdueiima heduaea coarpined ihhe

at | east one selected fromurea, thiourea, ethylene

Wweidrneort éoaded NBidiyis 30 it Wanold @i RAEthdGecdPing
i nkj et ink according to any one of clainms 36 to 39,

wheded haldgn A8 Gierh 88bilstyabt DERTh /a0 668 /30CHAATA YY
mal titose, sorbitose, gluconol actone, and nal tose. 41.

Hi8abiké @tudifk AFCALEBrind-ghatm any one of clains 36
to 40, wherein the content of the wetting agent in the
inkjet ink is 10 w%to 50 wt %

29. The inkjet ink according to claim 28, wherein the ink
comprises one of a resin emulsion and an energy-curable

compound.

30. The inkjet ink according to one of claims 28 and 29,
wherein the media is printed at a deposited ink amount of 15

g/m?2 or less.
31. The inkjet ink according to any one of claims 28 to 30,
wherein the pigment or colored fine particles have a volume-

average particle diameter of 0.01pm to 0.16pm.

32. The inkjet ink according to any one of claims 28 to 31,

wherein the inkjet ink has a viscosity of 3 cps or more at 25°C.
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42. The inkjet ink according to any one of clains 36
to 41, wherein the inkjet ink is at |east one sel ected

wo e@mssyan i nk, a magenta ink, a yellow i nk, PEmnar2a07/058900

bl ack ink. 43. An inkjet nedia for inkjet recording

| ng I nkjet, ink, conprising: a subsfrate conposed
e e GEes DEE aEORHng baknoABO Y HBLE COANEcS
| ayers. foymed.on at_ | east  one surface_of_ the )
sHBTeiR Bhe ikl Mk wendainest watesisplehleoprgania selvent,
hydrate contained in the outernost coated |ayer is 30
vitnd dhe| waser-galnblecorgaqist salwans inpnenf a polyol
pernmeabili-ty of 0.1 m/mn to 30 mM/mn as nmeasured
wompounBaiAehapingB Qupioreaparhwradoms and alglpeol ekher.
conprises a hydrophilic liquid nmediumand a
particulate coloring material in the hydrophilic
liquid nmedium the particulate coloring nmateri al
cbht ai The ipkipieirik accondnrgeto fanyeopardfidhésms 28 to BB
i nkj et nedia according to claim43, wherein the inkjet

ivket@itpthe elpok compdurabi(A) esultsicant dué adlected from 2-
ener gycurabl e conpound. 45. The inkjet nedia according

texhgi€l 8Fhek2h88iA3Rd D, 44t WHEE Eh -1 I pERidhd eldSol.
printed at a deposited ink anount of 15 g/n2 or I ess.
46. The inkjet nmedia according to any one of clains 43

t o 45,
35. The inkjet ink according to any one of claims 28 to 34,

wherein the inkjet ink contains a surfactant, and the surfactant

1s at least one selected from compounds of the following General

Formula (I), (IT), (III), (IV), (V), and (VI):

R'-—0- (CH,CH,0) hCH,COOM + = = General Formula (I)

where Rl is an alkyl group, “h” is an integer of 3 to 12, and “M”
is at least one selected from an alkali metal.ion, a quaternary
ammonium, a quaternary phosphonium and an alkanolamine;

(l)H ,CO0—R?

General Formula (I1)

MO_,SCHCOO0—R?

where R? is an alkyl group, and “M” is at least one selected from
an alkali metal ion, a quaternary ammonium, a quaternary

phosphonium and an alkanolamine;
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wherein the pignent or colored fine particles have a
vol unmeaverage particle dianeter of Od mMnto 0.16mMm

wd72007/Ties8s nkj et nmedi a according to any one of BCHIPEOZABES900

t o 46, wherein the inkjet ink has a viscosity of 3
cps or nore at 25C. 48. The inkjet nedia according to
clavns 43 t o 47, wherein the inkjet ink

cgRt ai ng - sol ni.c sol vent, t he
V\B?er-s ubl e gam@?é@izeég% lil-g one o e%“%&lg’%‘ﬁa(m)
conpound\ (A aving 8 or nore carbon atons and a

gl ycol ether. 49. An inkjet recordi ng apparatus
conprising: a jetting unit configured t o apply

svhere &3 wna thy dnecamkpatgiop andadcoidancabegeh ofrb to 20;
i mage signal to thereby jet the ink for inmage

recgrdiz wherein the inkjet ink is the 'nkj?t I nk
atrordi 33@ HryCohba bf iclQifs 28 T o 22 Geggral Fprmula (IV)
i nkj et recordi ng apparatus according to claim 49,
wherein the stinulation is at |east one selected from
heat, pressure, vibration, and light. 51. The inkj et
recordi ng apparatus according to one of clains 49 and
SPhe v ®eiga tHial nseh¥BBn GriPRLAL §” Ak drhentddert &f B&o 20;
jetted is 3 pi to 40 pi, the droplets are jetted at a
speed of 5 nis to 20 s, the frequency at which the

stinmulation is appli kS 1 kHz or nore, and an inage
formed of the ink hag a resolution of 300 dpi or nore.
H- (OCHZCHZ) L (OCHCH 2) p——R6 General Formula (V)

“®_.”

where R6 is a hydrocarbon group, and “L” and “p” are an integer

of 1 to 20; and ‘

C|3H3 cl:H3 (I;H3 CH,
CHSCHCHzf'}—C = C~CCH,CHCH,
? ? | General Fo;'mula (VD)
o\ [
7 )\ g
AR
H H

19

where “q” and “r” are an integer of 0 to 40.

36. The inkjet ink according to any one of claims 28 to 35,
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WQ1000n1488% i nkj et

52. An inkjet recorded matter produced by the inkjet
recordi ng nethod according to any one of clains 1 to

one of clainms 49 to 51. 53. An inkjet recorded matter
RLRAUEd elng e LNk RK 2 SELLASSPLELND LRq%M% One
wetting agent is at least one selected from a polyol compound

(B), a lactam compound, a urea compound and a saccharide.

37. The inkjet ink according to claim 36, wherein the polyol
compound (B) is at least one selected from glycerin, 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-p.ropanediol, 1,5-
pentanediol, 1,6-hexanediol, 2-methyl-2,4-pentanediol, 1,2,4-
butanetriol, 1,2,6-hexanetriol, thiodiglycol, pentaerythritol,

trimethylolethane, and trimethylolpropane.

38. The inkjet ink according to one of claims 36 and 37,
wherein the lactam compound is at least one selected from 2-
pyrrolidone, N-methyl-2-pyrrolidone, N-hydroxyethyl-2-

pyrrolidone, and s;qaprolactam.

39. The inkjet ink according to any one of claims 36 to 38,
wherein the urea compound is at least one selected from urea,

thiourea, ethylene urea, and 1,3-dimethyl-2-imidazolidinone.

40. The inkjet ink according to any one of claims 36 to 39,
wherein the saccharide is at least one selected from maltitose,

sorbitose, gluconolactone, and maltose.
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41]. The inkjet ink according to claim any one of claims 36 to
40, wherein the content of the wetting agent in the inkjet ink is

10 wt% to 50 wt%.

42. The inkjet ink according to any one of claims 36 to 41,
wherein the inkjet ink'is at least one selected from a cyan ink, a

magenta ink, a yellow ink, and a black ink.

43. An inkjet media for inkjet recording using an inkjet ink,
comprising:

a substrate composed primarily of cellulose pulp; and

one or more coated layers formed on at least one surface
of the substrate,

wherein ‘the contént of silica or alumina hydrate
contained in the outermost coated layer is 30 wt% or less, and
the inkjet media has an air permeability of 0.1 ml/min to 30
ml/min as measured using a Parker Print-Surf, and

wherein the inkjet ink comprises a hydrophilic lilquid
medium and a particulate coloring material in the hydrophilic
liquid medium, the particulate coloring material containing

pigment or colored fine particles.

44, The inkjet media according to claim 43, wherein the
inkjet ink comprises one of a resin emulsion and an energy-

curable compound.
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45. The inkjet media according to one of claims 43 and 44,
wherein the media is printed at a deposited ink amount of 15

g/m?2 or less.

46. The inkjet media according to any one of claims 43 to 45,
wherein the pigment or colored fine particles have a volume-

average particle diameter of 0.01pm to 0.16pm.

47. The inkjet media according to any one of claims 43 to 46,

wherein the inkjet ink has a viscosity of 3 cps or more at 25°C.

48. The inkjet media according to any one of claims 43 to 47,
wherein the inkjet ink contains a water-soluble organic solvent,
and the water-soluble organic solvent is one of a polyol

compound (A) having 8 or more carbon atoms and a glycol ether.

49. An inkjet récording apparatus comprising:

a jetting unit configured to apply stimulation to én inkjet
ink in accordance with an image signal to thereby jet the ink for
image recording,

wherein the inkjet ink is the inkjet ink according to any

one of claims 28 to 42.

50. The inkjet recording apparatus according to claim 49,

wherein the stimulation is at least one selected from heat,
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pressure, vibration, and light.

51. The inkjet recording apparatus according to one of claims
49 and 50, wherein the volume of droplets of the ink to be jetted
is 3 pl to 40 pl, the droplets are jetted at a speed of 5 m/s to 20
m/s, the frequency at which the stimulation is applied is 1 kHz
or more, and an image formed of the ink has a resolution o'f 300

dpi or more.

52. An inkjet recorded matter produced by the inkjet
recording method according to any one of claims 1 to 21 or the
inkjet recording apparatus according to any one of claims 49 to

51.

53. An inkjet recorded matter produced using the ink-media

set according to any one of claims 43 to 48.
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