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WD 2007/ 119888PCT/ JP2007/ 058900 DESCRI PTI ON | NKJET
MEDI A, RECORDI NG METHOD, RECORDI NG APPARATUS,

| NK- MEDI A SET, AND | NK RECORDED MATTER 5 TECHNI CAL

FI ELD The present invention relates to a

Wagwy a1y nmedi a, an i nk-nmedi a set, an inkj etPCESEIOTIISALO
nmet hod, an inkjet recordi ng apparatus using the

i nk-medi a set, and i nk- ter, wherein

hi gh-qual ity inmages coﬁ%ggg%ﬁgq¥gﬁthose achi eved by

roh %Wﬁ%nﬁ%iﬁpﬁﬁgﬂ%@@@%@Rﬁéﬁﬁmes
| ok et 1 S0 9B k0, IR BB NS 4L

variety of recording nedia, with extensive studies and

devel opnent made on recordi ng apparatus, 15 recording

net hods and recording naterial s. In recent

y ddsGHMNIEAL §H8bPead use of printers and increase in

their resolution and print speed have nmade it easy to

obt ai n Thagessent ivapiin telaies tparadirdirsantdial anfink-media

silver halide prints. This progress is due primrily

t Ged ARk refordingdinetifoddad iakjctRbdord@g\edpa®iitus using the

I mprovenents of 20 inks and recording nmedia for

[ . R 1 o

o e AR Aokitol BuRAG) W AR BELERLG, images

al ' ' ' .t Oy s

oroo R ey AR TR e Bl VR B BERRP R DR b Bt
cunr.ent .nedi a have been devel oped to a

amount .. Thus

Igegﬁmfﬁgﬁz%b?%ﬂv?%ﬁmﬁn%gﬁventional commercial prints
[ 0] 1 8PCT/ JP2007/ 058900 terns of
g&%%éﬁ%égg&giﬁgg ality. These inkjet nedia can be
broadly_classified into two types: swelling type and
voi d t ypietreecerting is knowin g pa-exeelisndinagondiey wreshel
used in nost cases for their excellent ink-drying
spaptble 5As agpEcitoseth a relRdvelytwide tvariatyobscirding nidia,
anong such void type- ink recording nedia, void

t wich oeidhaivarseudibe afdidastlapmicnt whidehnarchkngappaRitag,
| ayer with voids for receiving ink is provided on a

S WeRREingAR ot IR ALAUS cAlIRSS e gls, | s further provided
t hereon as needed. These 1nk recording nedia are

obt ai neg, fyeAPPLM Lo ggd@sp%H&’cP%é otgqﬁﬁ’n,%% Qﬁc}gx?%tégéé){h

10 contal ning dispers silirca or um na

ﬁl@%%%%éf@?ﬁ?%%ﬁﬁ?fnp?slg%ddﬁ%ree 54%?%3%3%% e!ﬂoi)gfiﬁ%fég&@ with
TrPa bl chitraPl @ ol s o | SE s dhilue

i nk, absorbabjlity and_fine-line reproductiaon; and

t RElR3 Bl o advancs iBpriRteshARd A8 medl toswrions Jmproyamets of
printing. Materials for this type of recording nedia,

h e/ aird regoedisgimertie fyr mepassil veage duehiei r Ippeduatlaon
process is conplicated, making them nuch nore

exptaide wdviiren havh beei adiiede papeedid echpapgy, allowing
gener al - pur pose commerci al printing. Thus, although

t Hesslopment 6f g diXedtsdntedto o atk1BdOktH Yatdeh¥ed THRIES,
the current situation is that they are

absorbability and absorption amount. Thus, current media have been

developed to a level that outperforms conventional commercial prints in
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20 used poorly in areas of commercial printing where

i nexpensive, large- scale printing is required, such
as printing of |leaflets, catal ogues and brochures,

whi ch needs to be carried out as cost-efficiently as
wWwo smi/plegss Vari ous efforts have been nmade t oPE@H/FH2AITHE8900
paper costs. However, since fillers that constitute

e e
oL S L3 R0 0 MUOLALL N0 LT K8 v

(specific surface area),, it cannot avaid the, need.to
S BTRR TesPHRnE SR 2srussilip TRt ARSSdE HATY SR IPRE IS U ch
as silica, alumna hydrate or colloidal silica, which
malesngsp®ddi fficult to |lower the nedia's price.
Meanwhi |l e, there are inexpensive coated papers like
5those deid dineldsddoim Ratemb Loeedtuaesl pud |2 guohgsuch void type-
printing, which the papers use as material for the
coailesbebriieg needifvoiRl Bpetmnédiafare thx penisstug i mHidr aniith
a hi gh opacifying property such as cal ci um carbonate
OF aKR@bind: lagd: WRNEWETs, foR@RIEHE InIPRAGOVERE BhS Slfortsaald
as inkjet nedia, it results in ' ink spread on paper
au . e , o , avep,
co B B e Rh e
absor bi. I f i th: ' QA .
or SRR U p¥taba Oy Ml ol PR ibbMng colytion
sufficient .image .density.. I n addition, en.dye ink is -
10 5 B HSRE e GO o g Rebte B P LI B o
density originates only from col ofi mat erj.al prese -
ar BORRIIKES terpomand Hpsre RECaSRB BRI HiRG Nrgyigirg 0D of 1 the
amount of the dye ink applied is, thus resulting in a
| olevee aglespy lavsw abondandy contgiringvebeidpl sifiez. +Hg
reason, it has been a general conception that coated
pagerrasteeistis configimasionetlizasexelensink abberbabiity mkddine-
printing. 20Meanwhile, in recent years, pignent inks
dekihg peskotlactiom endtthe edoreds fgvdrad ®y cexsinvaddiatdted picdare
Because pignents are insoluble in water, it is comon
15 L OpHBGinE! INRRESalsTed t1AE Gy Fl@PordiiOmbing hpREtdChes
that are subsequently dispersed in solvent. For such
- pi ' LAkt BLir" ' 1 QTE B mbRkSed Bakin
A e R e e ;

pi greent -

2007/ 119888PCT/ i spersed i )
ol PR S ol WAL bl BREA Ao ol Rl Honcral
general |y have vari.ous shartconi,ngs . 0., .t ar e,.
TP GHER By T Teiel BTG obats et sRaf tsevife efia,
dye inks; _ various, dispersion conditjions and.addjtives
ar &2 Be5ard Bighr grality kmages, fthe FurTgRE situI e isdihal gﬁﬂé’ are
stability conparable to that of dye_ inks; they are

20 di fsedcpdorlntin dreaepftooyweardial nuiing WhatRHSXBeRSIYS largs
di spersion stabilizer that may |l ead to cogation; and
t hecatoprinting is asgesdofutines pringingrof betlets, shtaleguesafden
narrower than those of dyes. However, pignment dyes

hay@chets, whikch esliskabkeantiéd bt Acdstrefiiemyods podsitile.
quality (high black density), 10 storage stability,

an{; APRE e MEtS hhﬂlgb&@i Bladk 88 ki haREe paPeL s H®wever, since

coloring materials used in these pighent inks are

si /i i - - Cigl

or TP R ol (Bl ARTRVE, (ER TR Laven) of an
conposed of pignment ink can be considered to be as
close as those of conmercial %rints. However, when
conventional pignment ink is used for 15 printing on a
coat ed paper sheet designed for comrercial and
publication printing, it still results in ink spread
on paper due to poor ink absorption and/or in pignent
fixation failure after dried. Thus, the current
situation is that pignent inks can be used only for
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inkjet inmage formation is the sane as that of

dye- based inkjet image formation, i.e., pignents have

been nerely considered as dyes that offer high weather

resi stance; therefore, pignment's properties are not

WQRWH119#80 consideration at all. WD PCT/IP2007/058900

2007/ 119888PCT/ JP2007/ 058900 Ext ensi ve studi es and

d AR S: a8 i L nk-appl i gabl e

o Al reRe ol & IR L PR

gl j o] il e paximzi.ng, the.ink

e or BT Sn BESHte Pihisd b Pt ehpats e arew),

CuLr situation is that only a nmethod of 5 providing

o R i Peee tporB au ang? et veaf diosla crpensive

po, Sg%é haigﬁeen pursued as a direction extension of

t B ihep, aluaimohwlypteey edloided ity whaedt makes &

Pg{éent Literature 4 is directed to provide an inkjet

r sefiitintp lewenthe mediadf pees, when used in inkj et

printers, excellent ink absorbability, 10 has no fuzz

on its Maaadeletierkrare ifexpensioekbited, pappss Hks ARses

an inkjet recording sheet in which at |east one ink

r eipsignieddol ayemercigl syhpiididatiohi RKtihHRIGENHE a?él%e&se

in which natural pulp is inpregnated with synthetic

f idgahateriad f6M Ml ’ bBnk ;
déﬁﬂadolﬁ%ngr % %%?E \ﬁﬁnﬁ}@?@eﬁ%gn&gg filler with

surface of the substrate _ _ celving
R T

S uned in accordance.with JIS P8117 is_
O R R S el RS iped o cnlpet malis, fgresults in
spe&ifie%fso as to avoid jinfiltratjon of the coating ,
s MR EPSRYTY PaReE dug daiigsuifoirnl ik abyosphisre andbe unfavorable
upon prqu;ation_of ink receiving |ayer. 20Patent
Lo iRgpidhe coloring matesinlubsorbediidéhamk algoebing layer by
recording sheet that has a high gloss and excels in
i fblge vt o high opacifying propettydikiekadlid, irbgultiagdn failure to
di scl oses a cast-type inkjet recording sheet conposed
obramdesutfoEninbie denkist. r dhadddion, &ddn GREIHKKIa@blied
recording | ayer which contains a pignment and an
adbizsduch sopdberheBt by inkj@Vh$eEn - .
2007 119888PCT/ 3520071 048400 o ’gﬁdag?:g,&fagl%?éef’ A
| )16Fing b ARl ' k] cr di:n

g 8l p R ADRIHACH W rel-f ga%ggoé%n%ﬁgr RhS 1Atk

| ayer a coating solution containin

aghesiy r£sSi I.1. against a heated e
mrror- Ptn%ﬁ?gdﬁrgﬁﬁgn%ﬁhpf@%’ HATLBERHHRE Sp Jew slenpiby:ilaw-
ej wetted condition or re-wetiing condition, and
b‘%x"t"g?%grt;}?lﬁé@ t"ﬁ%ra@gl ?PF GRS TRpAT i%}tﬂ?f'n e 2efreyesd poncegtion
of, the cg;t coaﬁed sgrtace as measured in accordance
Wit c9pigdpappy sheels 9Eohis povhre nof uitahleder HdGetptinting.
as neasured at an angle of 600 in accordance with

JI S- K- MemnwhilgSnireeentiyears, atgmemiesinkk desighed for inkjet
permeability Fs.60-200 sec/ 100cc. Patent Literature 6

| zeceitding have receaeidi sabventiving h Byeahsd yigntngare insoluble in

water, 1t 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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1 0 density inkjet printing on general comercially
avai |l abl e print sheets rather than inkjet print sheets
whil e avoiding ink snmear, and di scl oses a technol ogy
wherein a water-based ink is prepared which is
worposesssof col ored resin particl es di sper seATyRIEARS8900
aqueous medi um in which pignent particles are covered

coa .form [ refer
rofaeet b SRR R Rrrert TRt fp ey
of  which are utralized b basrc ou
RSP g S Yyep t@grnerzggsoﬁ-ggsme% U5 RIoR sl

the wat er-based ink is applied ontg aper sheet that
pretdergp pgeregatian aalprpapHaten thay dge i So%n%% Rgfsion
that preferably has a basis wei ght of 100 / 2 by
i ndopditiorecordiaddtivasa taquirhd for mekims thein lepgieymistorage
this technol ogy enpl oys the Parker Print-Surf for the

5 Meaabiliesrenipatatde to tertrafdlpe inksy théguareadiffiquét fetabémployed
shoul d be expressed in units of m/mn, not second.

ThidStheknaBBEAMEs AR iokl)isfrasion atalalizaf that may lead to
pernmeability in this Patent Literature were obtained

bycogﬁﬁHﬂl afC Aot §anée@ oflelii} &0y nidbéSalBal8Biten
Literature discloses an

2019%7_1,{ %%7818 R TAY {éeQSSS?‘ﬁ)gvcelgg%‘ ﬂflgm@ﬂ%%bsmﬂ%%&wed

€s are covere resin, but
e in t.he resent |n ent i.on [
o1 el 4P B B B e EEb ARaTRY (e Bty bR
L|terature irected . to rOV|de an
10 1 ealgreRer gl ion ane RmGPTBkEE B B TP RRARE o BEBPES P
provi des high-quality inkjet inmages, and qffer
exediies majaials ysediia therediamaniuisiaze SF%@?%F%ﬁ%?ée &b iapkes
when placed in outdoors, and a nethod of producing
r efoo peeeraheomererciel nrjnting, ihekdeel andtetatery pyinded matter
di scl oses an inkjet recording sheet in which one or
NDE@apoBed fof pRimvémignk ayarbe cansidpresMviodechsolere 2 those of
substrate and the 10 outernbst one is substantially

f oggiRe efdiall pri@tsP A owehes wien! doaroniihies tpigmengark i used for
polyner wherein the GQurley air perneability of the

157 gﬁéﬂhg InShERkedphpdiathebNdetigh Bt bottn28inbaR@Publication

0O0mlL, and. describes that the substrate is nmade of

Fi{ltlﬁ ES| gﬁlflré?uﬁg im% PreRd oW gePHh@t@ﬁogﬂﬁﬁ%@s& htdn

ous m made o |ne |n rgani c

part cl e-containing. 15 ther c t
t han@/aw PR AR TG RLAR ¢ PR ByPOkble
sec/ 100mi, £ﬁg lnvent n di clos ?%’ thls Patentdl
L1 BHREen i ARG AT IBEREIE P W@%P dPE PTiRtiE oRshgdia
fromthe present invention because the for
i nwalita bighainkeaerhebplilyaach ige stardgdinigepar ngéeleet paper, as
to inpart weather resistance to the inkjet sheet

20 hais mgvenipedi f Thisiadge t2thofachithe pencsppf pigmppthgsed
heating, after ‘inkjet printing on the sheet, the |ayer
of idlje inkap@ foAnhiich esthefsaiweasriip tad ﬂye-bas@hjlik;ietpciaggﬁer
to make it solid. This technol ogy discloses that it is

negRsEdon, 1.6., PIARAIS have BBt hitrelyWohbidardd @hdydsithat offer
perneablllty in order to prevent occurrence of

bl h?%h%éa&%?%ﬁ%ﬁc@%h@ﬁe@&e' PiggnditkGftopdi#Rs GRK bt tdken
recervrng l'ayer

2007/1198 5%52 7/ 058900 due to evaporation of
nDPgPﬁ?nm e substrate. The present inventor has

al r eady proposed an i nproved technology relating to a
net hod of recording a water-bBased pignent ink with a
specific surface tension onto a recording nedia with a
| ow wat er
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5 absorption capability (see Japanese Patent
Application No. 2006-14104). [Patent Literature 1]
Japanese Patent Application Laid-Cpen (JP-A) No.

2005- 212327 [Patent Literature 21 JP-A No. 11-078225
Weznanesdsi t erat ure 31 JP- A No. 2001- 347749 20t/Radrestono
Literature 41 JP-A No. 2004-243603 [Patent Literature

5] JP- AiVonsi?®8trdiObA D AL nis Hae Bebh $n e olpBAnNart
2002-69346 [Patent Literature 71 JP-A No. 2000-127609

1500 jal ver o ail s. .
.hg? %ggﬁgl??g%ﬁ ?hﬂggg iil(%}%lre .egll jtr o-ﬂgg? gg&?ﬁgg pp%ee:éon
: odih@ds a%.rﬁo'ssi-ﬁ]@’&rhﬂg’ ﬁﬂmqg%ggﬁe ?%&%E%eorﬁé@%g Itaﬁ &een in

%&entlon i's to provide an i
rinti

od,capabl e ,of ~ful | -col or g and of
PE%“%B@ %é‘i‘*@azwe B 03‘{‘“8 (CHEToRH: SHBtioR i3 %\P@%ﬁa wasthod of
sim l(ﬁr tq.those 2Q of conmmercial prints and that
oPiogidiag adyigh gloss mhile iggeaasing theraediagenslacy porariigdas
fidelity and smear resistance, by conbining the
reesTHRe e R alivggtion ekjeatsidondf the coensiomad tichnology
invention. WO 2007/119888PCT/ JP2007/ 058900 The
feseg ekpapspreoikbrialsn the prior art can be sol ved by
the present invention set forth below <1> An inkjet

r ecor ditagertdlibad turecd 16diRgsted to provide aPinkiét REo@ng
i mage onto a recording nmedia using an ink containing 5

asheat thARWIRES WwiRlPhddMinBER: pRnters, e:x:celleng1 ?ﬁ]?ﬁﬂsotrﬁz?bﬂitx
recordi ng nedia conprises a Substrate and one or nore
aRatRArl2 %R gﬁ%@%mﬂ%@%ﬁo&a&}ckﬁﬂgsaz d{ {i)l%?lre?%%f zrx%/{] et

substrate, the substrate erng conp

[ L L d erein the recordj ng nedia,_has an
B B O IO o ke Beclg i vt
asured usin Parker. Print-Surf <2> The i nkj et

P r"aﬁpﬁﬁé'”r?é?‘ﬁ shestanaich &aﬁlbraf 139{13 rHEmepEnated Wikl
cont.ai ns_one of a resin enul sion and an energy-curable
SEatheticdber trig nravided opacoitsbiage mebdrsin thecomficepftbe
one of <1> and <2>, wherein printing is carried out at
sSubeiyaty eved whikh indoreveivihg Iieg{shizroto bblpessided#s> The

i nkj et recording nmethod according to any one of <1> to
s8bjectatcodillertthentindat had vwhauid deeait @ashosbitity bthaN m
or less. <5> The inkjet recording nethod according to

anhstear wbasikad i0 asbrdadnbewBhITIBTS 16978 2040075801 1 air
conponent in the ink is 4 W% or nore.

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

5



20 <6> The inkjet recording nmethod according to any
one of <1> to <5>, wherein the thickness of coloring
mat eri al deposited onto the recording nedia is 4iumor
| ess. <7> The inkjet recording nethod according to any

vwnenoiivssk> to <6>, wherein the content of sPLT/ERROEO58200
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al um na hydrate contained in the 9 outernost coated

l.l_ﬁ%u Irs;sﬁ(()a]ft% ,tap ?as&%%%{eﬂilgﬁgﬁn%g%ﬁeh%gﬁa Ipﬁ%i%?%ﬁlté ﬁrcésink;;%%>

ecording acc 0 any one° of
<1> to.<7> wherein th articul ate colori,n t erqd al.
coRCRIRE BgdnoanecsgPa Tt prcnas Sulih Fhetive

pi gment or colored fine particles_ have a volune- s ..

avey BEREsr it iagﬁ@saﬁé%?é%fm&mﬁ. g ug Wgﬂﬁgﬁ%@oﬁmﬂ%
i nkj et recording nethod according to any one of <1> to
<8soluiipre isimeit ey wetkecheandition svrxselting cardien.gindyy e
at 25C. <10> The inkjet recording nethod according to
angryimg tlof sathibmswhkdrein the<i09, glodsamesis vf thecdshkoztedsarfase
a water-sol ubl e organic solvent, and the 10

Waiehres Ohteldlie etgdahc «hWHBLZ-B834Die35% oa npobyidle image
compound (A) having 8 or nore carbon atons and a

9l yoitih B@rmeasldad 4h8niankieaif 60e 60 hedordaltet wial JIS-K-7105
according to <10>, wherein the polyol conmpound (A) is

.| ) i ) \
atis 595 Af, SELLOERI S Re bz} idobonpaRoL 0@k, and

rinet - pent an <12> The I nkj et

recordi net CCok di <1> <11>,

wher &1 n TR TRORRERED R el PLUpthre Bloihahd 52

surfactant .is at .l east one. selected.from ound f

© bR, iR & EPURRL R ER Y AR pree ERests

(V),. and (VI): P:21 -0- (CH2C H2Q) hCH2COOM - ral

Foratbpathan inkiet jrapteshepty whilg agpidine éﬁwm ad &fsgﬂgﬁes a

integer of 3 to 12, and "M is at |east one selected

f r tevhneloay kelereimet whtardrasedinguistruenared whiebrs cepesed of

quat ernary phosphoni um and an al kanol am ne; WO _

206516 7E1 38 8RREILER2 GiSHedSB0M0A10 MPODOs RRe digmeinawv hicb magrognt

(') MOXBSCHO00-R2 where R2 is an al kyl group, and "M

| spattidl@asie @neredaritk et Hroablenesin, preferably with coat
formable resin containing acidic groups at least some of which are
neutralized by basic groups, the water-based ink having a viscosity of 25-
60 mN/m, and the water-based ink is applied onto a paper sheet that
'preferably has an air permeability of 1,000 sec and that preferably has a
basis weight of 100 g/m? 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

6
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al kali nmetal ion, a quaternary ammonium a quaternary
phosphoni um and an al kanol am ne; where R3 is a .
hydrocarbon group and "k" is an integer of 5 to 20;
R4- (0CH2 CH 2) j OH Ceneral Fornula (I1V) where R4 is
VO pdiniossar bon group and "j" is an integer obchig007284000
CH3 H (OCH2CH2) C (O)HCH2) tl-RGeneral Formula (V)

S ol AU b BB
1'1:}1%\12111%f %gpi‘]e%ieni%e%n Incllayci_)eg (C))lll_lez Pnl_vloirt.?ch pigment particles
are not covered with resin.

Patent Literature 7 is directed to provide an inkjet recording
sheet that excels in ink absorbability, provides high-quality inkjet images,
and offers excellent water resistance and weather resistance even when
piaced in outdoors, and a method of producing recorded matter using the
inkjet recording sheet, discloses an inkjet recording sheet in which one or
more ink receiving layel_'s are provided over a substrate and the
outermost one is substantially formed of fine particles of thermoplastic
organic polymer, wherein the Gurley aijr permeability of the recording
sheet defined in JIS P8117 is 55-5,000 sec/ 100ml, and describes 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/1.00ml. | The invention disclosed in this Patent Literature,
however, completely differs in purpose from the plresent 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 thermoplas_tic 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



General Fornmula (VI) WO 2007/119888PCT/ JP2007/ 058900
where "g" and "e are an integer of 0 to 40. <13> The

i nkj et recording method according to any one of clains
<l1> to <12>, wherein the ink contains a wetting agent,

vagghot/liessset ti ng agent is at | east one sel ecPEHIMPGRFE00

106
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pol yol conpound (B), a |lactam conpound, a 5 urea
<1

c und, and. a sacchari de, > i nkj et recording
r&%& YeRGAERS %Ol%g,ln%%?é?sﬁgatqgé pol yol compound

(B) is | east one sel ect fromglycerin, ethylene

G ycor, TheBRGICEHERGIYELRSS SrpeihpTogRe oy BapToved
tetraet hyl ene glycol, polyethylene glycol, propylene
gltgehstologsurebating fan eaegﬁyfé of recprdipg gyatepbagidRigment ink
10 butanediol, 2,3-butanecliol, 1,4-butanecliol,

3-wigh lydpetifis-sbufaan tatisddn ontoZ resprshag axidét with a low-water
1, 5- pent anedi ol , 1, 6-hexanedi ol ,

2-dRbiptioneadapiity dseedlaglanede Patbol dpahiedtioroNp. 2006-14104).
1, 2, 6-hexanetriol, thiodiglycol, pentaerythritol,

tri met hypgbsat Mab@at@ad 11 riapahbsd Fapsmpapelicatic> [Hié-Open
i nkj et recording nmethod according to one of <13> and

<¥4p-A)1Ro WiRssei fesblie | act am conpound is at |east one
selected from 2-pyrrolidone, N nethyl-2-pyrrolidone,

N- hydr o}(%%etteﬁ%it%iﬁﬁg‘g rgr]e{[ Nk Ppgr]%pr ol actam <16>

The i nk recor od according to any one of

FLZL{"SOE%%@% @'et?%%iri AhTE AR SRR ul by ant.
, 1, 3-dini - 2-1 [Ai i di . <17> T
ket - eshhiAgrHoEn ST BA PR, "one o <155
to <16>, wherein the siccharide is at | east one

sel ect efPateshiitaratuee sbJPhNe; 2419379 conol act one,

and mal tose. <18> The inkjet recording nethod
accor di fBatent hitpraimee 6 JRY8Not 200263346 WO
2007/ 119888PCT/ JP2007/ 058900

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

DISCLOSURE OF INVENTION
The prese;lt invention has been accomplished in order to solve
the problems in prior art. That is, an object of tilne 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 priqts 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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wherein the content of the wetting agent in the ink is
10 % to 50 wt % <19> The inkjet recording nethod
according to any one of <1> to <18>, wherein the ink
is at | east one selected froma cyan ink, a nagenta
WhrOT/HI9888| | ow i nk, and a bl ack ink 5 <20> TRET/iIRR{7eE8900
recording method according to any one of <1>to <19>,

| ud |
Sl o SRR s Pl AR SR R Be Rutved by e,
1> T d t hod di
?‘éﬁ“é‘ﬂo“tmmé%%nsnet “ﬂl?%[if?én' 'S at Icast one o

selecte m_ heat vj bration, and 10l i ght.
<2<21;g dF%Pl'QE% gl“ﬁjﬁnﬁ ink; and a
recordlng nedla wherein the |nk conprises a

hydr ophPFmgng; Wnéla&%zﬂtgm eaerding Sredia véinglaatiak containing
coloring material in the hydrophilic liquid medium

t HepPdicnladalcalosingohaterizd, mat eri al cont ai ni ng pi gnent

or colored fine particles, and wherein the

recor di myensidithe corpdinganediasobiirisat @ RMEtrateand 6cADbE
coated | ayers formed on at | east one surface of the

s ihGlerodbitad TahersdBria b 5h a3 16a 8B SuPRRPOSAR RibistBLL [the
of cellulose pulp, the content of silica or alum na

hséqbgarﬁtecmﬁ@bmgo ﬁllihiaﬂg)? qﬁﬂgd Lggyer is 30

wt % or Iess and t e recor an air

bj / 30 n1 d
Eifﬂ‘éaa b hef nf@gg?ffl@d@%g g BB ag*é@?

rd <22> wh th

'B%%@M SR80 & Faree e S vl si on

an ﬁ er curable co ound. <24> The ink-nedia set
2&8T di hhe teEecarling methed serading nerien Whenenibaiiak
is printed at a deposited ink amount of 15 g/n2 or

| éentaingepe qiferdsink ewadition sad ancensrgyngrabde sgpmone of
<22> to <24>, wherein 5 the pignment or colored fine

pasei cl Ebe trdsjet @cvalingrenathied agermptibone of kdFetndr<f,
0.01lnmto 0.164m <26> The ink-nedia set according to

amheocia ;ﬁ‘ﬁniﬁiﬁ@% doerisd Dut avhaleBositdd Bk AKoBRSofL5 g/m? or
viscosity of 3 cps or nore at 25C. <27> The ink-nedi a

S@dsgaccording to any one of <22> to <26>, wherein 10
the ink contains a water-soluble organic solvent, and

L e Al phe SAUUACRORRAPHERGP Léé/cgg(?%lgsco W ol o éeg'tx %,
IS LinGhE %51{ has a surface tension of 25 mN/m or Jess.
<B> The inkjet recording method according to any one of <1> to <4>,
wherein the content of solid component in the ink is 4 wi% or more.
<6>  The inkjet‘ recording method according to any one of <1> to <5>,
wherein the thickness of coloring mate:r_:ial deposited onto the recording
media is 4um 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

9



<28> An inkjet ink including: a hydrophilic liquid

medi um and 15a particulate coloring material in the
hydrophilic liquid medium the particul ate col oring

mat eri al containing pignment or colored fine particles,
winengimssshe ink is used for printing on a r BB ES8300
nmedi a, and wherein the recording nedia conprises a

thgl%te;ﬁ%)& 36, ePbr %?z I{EE%&%%&%&{L JoRk e TP Eggg_d on

east one surrace strate, the substrate

bei c osed . prinmaril f cell ul ul

corbent P s e aRs el Rotiip2 e B Bre e 7

out ermpst. coated |l ayer is 30 wt % or l.ess, and the

T B BT S Gipriae M AOP IR DR G o drionth
to 30 mM/mn as nmeasured using a Parker, Print-SurFlfJ.km
Woine p7yticles sgpche prepeny ooodped &pg-parkigles hrye e vorkDe
according to <28>, wherein the ink conprises one of a

5 r egvaragaphgicda demdetan o£081 g todk. m. conpound. <30>
The inkjet ink according to one of <28> and <29>,
whegei n THeeinipdiracirdiny netled @coralite posny ede dikl>atotdit,
of 15 g/nm2 or less. 5 <31> The inkjet ink according to

anyheRen fhe 5A8Rad 8 viseOsity WhBER 6t hbee @i gHPENt or
colored fine particles have a vol une-average particle

di 298¢ errf i n8idd Ve Birid OB tdiPaddbrdisg To AP ondIE] @hink 11>

according to any one of <28> to <31>, wherein the

in [ S8 - : .

<351, S RASR I SEARLY 0 et CHRRIOUIRAE oBlyet® andlfte
<32> wherein the inkjet. ink contains a t J

10 o GaHrEoL U0 drge e PR ae of adshmrelpl BaE A TRl §or
is one of a polyol conpoynd (A) having 8 or nore
c aF198f carbahettang 244 %ﬁfﬂ eg?ﬂer . <34> The i nkj et
i nk according to any_one of <28> to <33> wherejn_the
15<pbt y STheciavkisdraerrdme methad gosauding fe <3¢ okeaain thsm
2-et hyl -1, 3- hexanedi ol and .
2, folfol coimeum1(A) iSatplenstaorerieddcted om Tigthylnkd-dexqngdiol
according to any one of <28> to <34>, wherein the
bakhé©, 3, #kriaeohdr ) §-pensanefdiait ant, and t he surfactant
is at | east one selected from conpounds of the

15T okh @i MohGekgdtakcdrdinBindtidd accbiding t4 bhy pne 80<(A /¥ 11>,
(V), and W): R1-0- (CH20H20) hOH2000M - - .
‘ _Ge%re?e!iﬁQ?é‘ hiRcotBler Blrfhdant) adliihb sabRnt 191at ledsBéhe
integer of 3 to 12, and "M is at |east

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

av), (V), and (VI):

RT~0—- (CHaCHL0) hCH,COOM - «- - (eneral Formula (I}

20 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



WO 2007/ 119888PCT/ JP2007/ 058900 one sel ected from an

al kali netal ion, a quaternary ammoni um a quaternary
phosphoni um and an al kanol am ne; CH2 COO R2Cener al
Forrmula (I1) MOBSCHCOO-R2 where R2 is an al kyl group,
vameho'//Nbissi s at | east one sel ected from an 5pal/k@bidrosse00
nmetal ion, a quaternary ammoni um a quaternary
phosphoni um and an al kanol am ne; 0 (CH2CH20)

kHGener ﬂl—F%(r_‘,@ﬂ)a-Ral) where R3 is a hydrocarbon

group an is an integer of 5&63@;5?&55%19{5(0&'23'2)
rocar bon

| I (I'v) 10 wher
grm%ﬁ d@“gﬁzl nteger of 5 to 20; CH3 H
(OCH2CH2) .C (OCHCH2) 13, -R6CGeneral Fornmula (V) where
Re is a hydrocar bon grou and "L" and "p" are an
thage A%as an alkylapoupreh ND is at least one selected from an
2007/ 119888PCTOP2007/ 058900 CH3 CH3 CH
alkali metal ion, a quaternary ammonium, a quaternary phosphonium

and an alkanolamine;
R3 0 (GHZCHP_O) H General Formula (I11)
where R3 is a hydrocarbon group and “k” is an integer of 5 to 20;

a
R™— (OCH,CH,) jOH * -~ General Formula (IV)

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

CH,

H- (OCH 2CH_2) L (OCHCHZ) p-—-Rﬁ General Formula (V)
10

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

20; and
(['.:H3 ?Hs CH3 CH3

C-H3 CHCHZC'}-—C = Cw(fCHZCH CHs
? {l) General Formula (VD
?Hz (I)H .
GH,, GH.,
| |
A
H H

11
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CH2\ 112 7112(CHCH2 \o igl.1) )r H H Ceneral Fornula
(VI) where "q" and "r" are an integer of 0 to 40.
<36> The inkjet ink according to any one of <28> to
wo2smy1yRsy ei n the inkjet ink contains a wet PCHYPREGMNIEIN0
and the wetting agent is at |east one 5 selected from

a l yol ,compound (B), a |actam. conmpound, a urea
co\?fﬁséaq@ 2 §%?c%‘h£9tf3%"ef.°afi’3t?>%rhgp i nkj et i nk

according to, <36>, wherein the pal.yol- compoun B) i

at <l&ast kiek|rgeqrdipg meHiog) %&4}# t%?WnF%% eid ﬁ%‘ﬁ f>

di et hyl ene glycol, triethylene glycol, tetraethylene

gl tecsl2>, pdieyeiipednk contpdes 2 WeOIpE 51 te AR Jhy #itting agent
di propyl ene gl ycol, tripropyl ene glycol,

1, R-dilbastenkiselected] Beotust pelali wmpound-(Bhtaakaettivo compound, a
3-met hyl - 1, 3- but anedi ol , 1, 3- propanedi ol ,

1, Brepedthaneeld] shd akabeliaidnedi ol ,
2-met hyl -2, 4-pentanecliol, 1,2,4- butanetriol,

tl, 218 heﬂﬁfﬁk?]ét%eorﬂm et ofCkcordiep ten 34, hvhdreln the

trimethyl ol ethane, and trinethylol propane. 15 <38> The

| 54151 Mo AGRNEY 106k 190N MedtdPRoaNglyTii, ethiRbEIEtycol,
diethylene glycol, triethylene glycol, tetracthylene glycol, polyethylene
glycol, propylene glycol, ‘dipropylene glycol, tripropylene glycol, 1,3- _
butanediol, 2,3-butanediol, 1,4-butanediol, 3-methyl-1,3-butanediol, 1,3~
propanediol, 1,5-pentanediol, 1,6-hexanediol, 2-methyl-2,4-pentanediol,
1,2,4-butanetriol, 1,2,6-hexanetriol, thiodiglycol, pentaerythritol,
trimethylolethane, and trimethylolpropane.
<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*methy1-2-pyrro.lidone, 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, ethyleng urea, and 1,3-dimethyl-2-imidazolidinone.
<17> The inkjet recording method accprding 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> o <17>,

12
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| actam conpound is at | east one selected from
2-pyrrolidone, N-nethyl 2-pyrrolidone,

N- hydr oxyet hyl- 2- pyrrol i done, and s-caprol actam <39>
The inkjet ink according to any one of <36> to <38>,

whmowimmssshe urea conpound is at | east one setpated/o58900

fromurea, thiourea, ethylene urea, WO
SORSISRSEEIL P ORAART, o ket g
oo o T Ao R s Be i i mBoRaRE MR <15
" RRPEin Rk e ERPRE 1B Seloapet P DAEb Ik SgBagetadns, o
wherein the content of the wetting agent in the inkjet

i FRdlgve inf apeop blgclsanlpt o5 <42> The i nkj et ink according
to any one of <36> to <41>, wherein the inkjet ink is
at20rastheonjedakendoy methmdsaceyeting ik ana omagéria te gk9>,
a 10 yellow ink, and a black ink. <43> An inkjet nedia
f orcludikg gdttingahe divlnfy appligation bidjaulativh, thiereth wolifdna: aa
substrate conposed primarily of cellul ose pul p; and

Ofifa @ oEHErceO@liRE nledyLr s fornmed on at | east one
surface of the 15 substrate, wherein the content of

S5l alonog i e PO oy ke
h&?m%tﬁ:inris at least one selected from. heat, pressure, vibration, and
Light. |

<22> An ink-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 contaiping 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 mV/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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permeability of 0.1 milrain to 30 nall mn as neasured
using a Parker Print-Surf, and 20wherein the inkjet

i nk conprises a hydrophilic liquid nediumand a
particul ate coloring material in the hydrophilic
wodshzdisgedi um the particul ate col ori ng nat ecirab2007/658900
containing pignent or colored fine particles. <44> The

'”kh%‘fa%&% J%Eldirﬂpaﬁ &%?%mmgrcghgoﬁﬂ§ i nkj et ink

npri ses one a resi sion and
n y . und. 07/ 88P;
ﬁ?é%oo?ﬁ e@wﬁéﬂ@@ Rerat DA o as, whoreln
of . <43> and <44>, rel nedi a, i at a
It o S b ségﬁﬁampt pEBEE S
i nkj et nedia according to any one of <43> to <4
wigbei nThedlpmpdimeetarccersing Bany sre T4 ﬁ%?%%l%em

vol une-average particle 5 diameter of 0.0lpmto

0.thé pigmentor chwaed filop darkields have 8 golimeraveragapasiide of
<43> to <46>, wherein the inkjet ink has a viscosity
ofdidmetss of0.0Mpretad. 18mE. <48> The inkj et nedia
according to any one of <43> to <47>, wherein the

i ndgjget TRK igloRiclid Settacobiditig E0hnsbbre of G224 o sT>y erlierein
and the water 10 sol uble organic solvent is one of a

P QERQNMsitAbr Hayi AInBrokt 9B¥E carbon atons and
aq‘ghf\!yco?‘1 et her . Sl<j§%> AI\F(1 |nII?J Iét recordi ng appar at us

7udi -media Qetl ;fc%% dﬁ&g%fﬂqaﬁy GRObE e, &%ﬁ@(ﬂieléem

stimul at' on o an Inkje I n accordance with :

; gﬁ%ﬂ’&‘? ﬁ%lqsamste? wta er e?%l?l %%%énri«i:e % ' J e tf %&t greaft]:épsol&ble

k di t f <28> <42>.
| Retio SEREP LI e SRl Comp o R R B GE Ae MOMARP IR

the stinmulation is at | east one selected from heat,
prademgread a/glgealiather. and 2010 ght. <51> The i nkj et

recording apparatus according to one of <49> and <50>,
wWh8ei n Amhiskyet iglnincdfidideopl ets of the ink to be jetted
is 3 pl to 40 pl, the droplets are jetted at a speed

of 5 m ah‘ydréiﬁaitit Hpuidwmedivejieemicy at which the
stinmulation is applied is 1 kHz or nore, and an inmage
formed aparticulate coloring material in the hydrophilic liquid medium,
the parficulate calori_ng 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 oxr
more coated layers formed on at least one surface of the substrate, the
substrate being composed primarily of ce]lulose 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.

14



10

15

20

WO 2007/ 119888PCT/ JP2007/ 058900 of the ink has a
resolution of 300 dpi or nore. <52> An inkjet recorded
matter produced by the inkjet recordi ng nethod
according to any one of <1> to <21> or the inkjet
wenor/divssg appar at us according to any one of pcd920d7@s8900
<51>. 5 <53> An inkjet recorded matter produced using

t he,d4.nk di.a. set, accordi any one of <43> taq
<o nTEBaRich e A6t et snB>Pbefien she ok cquuprises one
po&si ble to f[ovi de a | ow cos{) recor.di ng nmet hod t hat
S CSEL IBISHHY 2R AR PIGLRTT FUHLIRRMR g det r ecor di ng.
Mor eover, commercial print sheets that neet a
paridcullie inbiet ejunecording te ene PHKES> pRA(RE>prbermin the

i nvention can provide satisfactory prints when

r egedidad phiptéchid 2 depateddnhgntdatt afeétegma opdessi cul ar
requi-renent set forth in the present invention. BRIEF
DESIRI PTheihiGe: DRADEENE 56 ki oheiof <B8S ¢hernt | white@WWhe
showi ng one exanple of an ink cartridge of the present

| PIEMEhOBr colored findhfptickesiave aSENRAR A verNbEPadtig 1 NK
cartridge in FIG 1, including a case (outer package).

Fldea m8tdr . (AGks g_tl'giiﬁl_i | lustrative view show ng an
ink cartridge 20 |1 oading section of an inkjet

di t i.th. th t I nk .
S50 8. 0B B0 B BRYSE 85 2 M
h ti fi Aati di il ti ti
SSRRFECH S PR L% am L b et 10 o ety e

5is a hemati ¢ enl arged vi ew show ng one exanpl e of
¢ RISt B anie t blaaeripe 60 AND 8BS 0D <Zik Jt@ﬁ3%avg£@m the

present invention. FIG 6 is an el enent ,
ennkiehEtk ¢indainshowatey sohwle gegalie selventh enidriks statbesduble
of the present invention. FIG 7 is a

s WbgstrEa solxknipiarinearflaayaded compbinddh) Wb eiwe Shawnbg: @nbod
exanpl e of the inkjet head of the present invention.
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-trimethyl-1,3-pentanediol.
<35> The inkjet ink according to any one of <28> 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), (IT), (I1D),
(IV), (V), and (VI):

R -0~ (CHCH-0) hCH,.COQM » « » 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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FIG 8 is a schematic configuration di agram
illustrating an entire configuration of the inkjet
recordi ng apparat us. FIG 9 is a block diagram
showi ng a configuration of an inkjet recording

WwHRAYAlHMss according to an enbodi nent of the ppigsaRiosdso
I nventi on. FIG 10 is a flowhart of imge

pr ocessi ng.carrie e WoTMTe

aBB%F%F :f‘c(%ra&lﬂk eg%l 1%%,008{15%&%1 %ﬁ&?@ bresent

i nventi on. 11 sho Le .of a conbination

t&BP@rBWW gﬁmanﬁﬂ?ﬁ%ﬁ‘%‘) n%&%dr ding to an

enbodi ment of the present invention. FIG 12 shows

anot her m) of R2 conbi nation table of inks (Second
EUAES

Tabl e) to an enbodi men, o esent
i nvent i FIG 13 shows é‘ﬁ‘eréw agﬁof a
cHAO ﬁHCG(BF—eR@f i nks (Second Tabl e) according to

an erfbodi nent of the present invention. 20FIG 14
shows an operation of nulti-pass (4-pass) recording.

FldBerd R2iis af aliyd Graip, SiaWiMItis ra0 Weaso bne eclerididrigom an
elenents. FIG 16 is another diagram show ng rows of

ﬁﬁ&rlijhﬁgal%ﬁ e Qi Sterfdr$ andrhohfursd hhat’éﬁﬂm@ﬂhosﬂh@gﬁmn

ovvln rows of recording el enents.

200 %1%?§§§%$@007/ 058900 FI G 18 shows an

xarrp I'nations of recoding elenents. FIG 19
shows an anp e of a conbination table of inks (First
Tabje) g g_10 nt of d.f&aIR0RREIIN
i tvent i © @ 20 |Oa({égﬁgﬁg)®l'gf gl oss(%enegs 0vs air
per meabi BEST MODE FOR CARRYI NG OQUT THE

I NVENTI ON Hereinafter, the inkjet recordin od of
t vchoye R3dna hydveasrbeheigup ande Kids an integey ﬁ‘g %E‘?%‘F
not ed above, current research focuses on realizati on

Ofl:?h_ {(OCH,CHx} jOH - =~ = General Formula (IV)

where R? is a hydrocarbon group and “” is an integer of & to 20;

CH,

H- (OCH,CH,) ,— (OCHCH,) p—Rﬁ General Formula (V)

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

20; and
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10 porous, highly transparent ink absorbing |ayer in
current dom nating inkjet sheets, but this requires
extensive use of highly transparent naterials with

| arge specific surfaces. Thus, in the present

w0 roounmgsances, there is no choice but to rebyr/anoossoen
expensive materials such as silica and al um na hydrate
and o abo e prod i O ocess, which 15 wi t hout
quest ir%ﬁisrestﬁ% in rﬁﬁ%?cﬁ'ﬁ ng costs and nakes

| apge- LLatdn ' achi eve. To
ovg?ggﬁgﬁyﬁ?$ g?oblgh1tgﬁa%rt§gﬁg i nvent or has

conduct ed exﬁknsive stiddies to provide a nDG@mﬂ&lFON%FklanD
i nexpensi ves Hakpet recapding method, and has invente

a | ow cost {i e\ f or i fg2net hod based on a novel 20

desi gn con egﬁzb copbBHLNp a pignent ink with a

ul trahi gh pepaetratio apahility and a nedia with a

| ow i nk absonfbi ng ratejas opposed to the conventiona
one. Furtherhbre, thisHnovel and excell ent inage
form ng nethod can offer nore excell ent performance
when used under a certain printing condition. WO

ZW&%L%%‘?‘?E%/%@@%@%?%% tM:lP? specifically, it has

been es e e use of a small anmount of

L5 PSSR BBk B 88 PR B2588 o
CBERTEER bl St T SE A0S 0 LA
e

causes the ink solvent (i.ge.,, water or organic
saelpstd) frow 2 pelgel commapnddBlenlastamcompgnadsa urea
substrate, allowing only the coloring nmateria

( mompennit and 4 rechakide.o remain efficiently over the
nmedi a surface, whereby even a small anount of ink can
estHb | The bokjet tlf fccording to rRBGe, wWhasiih yhapolysldoi mivedt
ink drying speed at the same tinme. Causing as 10 many
cABPid NdleHBY @id Mledd@ frofd HFcdin, dtkylede byl WisRyldHR
medi a surface as possible elimnates the need to

NGRS akickNy10BE 8l5lebE td12Y&hyldn@ N3P §lyetBy SR W B,

requi red in conventional 11kjet media, thereby giVing

i [ ' [ ' for,.
| Aip bRl B) Wikl BRGE PR RAG Blster o AR
ahsgr babhi lity i.s dependent on pedia' s air 15 .
e Rpiasy LS REREF SRt et Rpelition homrppanediol
More specifjically, a | gwcost i page form ng,nethod
t Ha?"PFﬁ@“ﬁﬁ%’gekﬁ}i}@ﬁﬁﬁ?fﬁ& R 4"?6’1‘6‘1"83}0&&:?4“ |
realized by conbining a nedia which has a specific air
parateagsriolt 2. 6hrFengiiplviidedishigek paptaeryidyieli s nearly
free fromsilica and/or alumna hydrate - materials
wittimdthgludethabecnishiyirthé thylolgfipaeemedi a according to
the present invention with less ink absorbability is
r ecig-z etthbynlgee ity Adigrding wbshe af €360 anpaRqs, LSS ghe,
consisting primarily of cellulose pulp and providing

( @a&tam EdmEARLd BGTBIAQH: stRelc@0RoR @ip?mone, N-methyl-

penetration preventing |layer (barrier [ayer). By

2 BB Hohl o RS SR eaePSeacree
SRR A S OO 5B T i e e

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

17
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The function required by the barrier layer in the
present invention is to separate pignent from sol vent
inink and to allow only the 5 solvent to perneate the
substrate. It is desirable for the barrier |ayer to
Wav¥M7a1988sCr OSCopi ¢ structure, e.g., a poroupcsirructossmo
in order to achieve this function. The infiltration
rate of .the,ink s .50l vept conponent decreases in cases
wﬁ@gel% ﬁélpsthé’llélr%la%o:héign?nr?'the barrier |ayer. Note,
however . that. 1 0Q many..pores_resul § i e daki [
p&ADG i Satiet SR RE HeRe Sapat SiPo Fie Mshbla! the
which then leads to relgucéi on in.j.nmage dgl%sity and/ or
c sacderisiegmatideash pre splected dram MHIRSE, WIPTE%e t o
mgrate inside the media with tine after printed,

| euationglaictonse hod nediégsge. The porous structure
in the coated layer, as typified by pores, is closely
r elddt-edThe itkiet inlgadcdrdibs 6v tabi lanyyonei 36040 d0Tayer s
with large 15 pore volunmes are known to excel in ink
aksurbabitd doyterGagthe weayey sgartdd tha inlgelark isdfakt% to 50
i nkj et nmedia and general high-quality papers are known
t q.fipave | arge pore vol umes, whereas coated |ayers used
I n coated papers for general commercial printing and

PubleL.cal, g Bk il Rbkafife KU oh ohaye> EPkats, vilatein the

por e val unes. t he” conventi onal 20 inkjet

pr.inting sch r equi ' L1 s :
vd'F'E-WééI%‘ fsnaete%g?trﬁ’ .rSF’F‘%?/eedr@|81]Er'11 %&I{;rle i galg%%é%t rtgng%gsent
i nvention requireg relatively small pore vol une.

| tYeHRY BEefl ?tba‘?ﬁﬁ% d that, by controlling this pore
volune, it is possible to control the rate at.which

t ed3Sol i ingiatanedip for ‘&ﬁﬂ?“%‘i’%@‘rﬂg PHRE %mk)e% 1$,

2007/ 119888PCT/ JP2007/ 058900 i nk are separated and the
diisthiding'i on of the coloring material in nedia's

t hi ckness, and that an appropriate, sinple neasure of
t he. por @ subktmee afmpaed pemanlyef ceBuloheprivdeads air
perneabi lity neasured using Parker Print-Surf, S5Ar
per meabighé by nidre 2oaRd Iy fhraied oihcknesoncatrizetof thes
with | arge pore volunmes are nore perneable to gas with
| egigtra@rrie (resistance) and articles with snall
pore vol unes offer great resistance agai nst perneation

- of 035, Allotdile dofiGer BRLAICRAL BlkAliH Ry deld EiftSine@in the

cour se, I'ow T1quid absorbability and | ow

P e BB LB RO B Rl BB i
ST TPSTALS 00 SHEE S5 YRR e

operation, but by replacing its reading head by one

deBrigtiSyrt @ndai r * per meabi | i ty measurenent, measur enent
of air 15 perneability is made possi bl e,  and

20 i nst r unevhereimthedinkjot ankreeipprires,a REgrophaifiquidmpedium

avail able from'commercial vendors. At Ijo_ugih CQurl ey
Mehhdd pastigelaes edlbningwmiterdl ia thehydmephibie Sarishmadive, the
air perneability of paper, this nethod requires .

S ey gftauldta QuRanEsSmaterie condsning pighenhaasiloredeine mpicticles.
the air perneability of the barrier layer in the

pregeot iin%}‘(f)efcrl:}iécﬁﬁ-acéd}dﬁfgjﬂ'ot&@%, waerdiahbehbetinkacks

reliability ow air
comprises one of a resin emulsion and an energy-curable compound.
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perneability paper. For these reasons, it is desirable
in the present invention to use the Parker Print-Surf
for the neasurenent of air perneability. The air
perneability of nedia neasured using the Parker Print-
WR2@Q0P3s819888PCT/ JP2007/ 058900 Surf is a ceobirmadnesyeo
of the air perneability of coated |ayer and the air

ﬁg%&f% agﬁ;ﬂeiti%%je%fmgﬁg &R0y to!dnel oF <A8S 4820 H8in the

present 1 nvertion uses a substrate made

f el | ul . .The. ai |1t bstr at
o e G S B st Co PSR vkl e 5 L
t he ai ] bilj.t f the barri t )

| 2567 THE ki LR RO 5 YT B Ba

to that of the substrate, Accordingly, the air
pérerpighient py coleves fieaipawticlesshaver i eeluppe a¥erags parhgle pe
considered to be equivalent to the air perneability of
bdiameter by Otpmitn®eldume. ai r permeabi lity of base paper
Is negligible. 10More specifically, the air

pesTealiid inkjfmédia doeoriigy tol ampesneodf 4482 tvetite, vthetdie
present invention is measured using a Parker

PEHd nlgetihl R4dlal vﬁ&!o@it%b@@ck{?% WRjre bBIGPOMENES I NnC., or
Lorentzen & Wettre. The backi ng pressure during the

I YRy HED%( i St <0f 2§ HePein
gg%%%m ne %&k?z%\?crﬁlggdf &ﬁ‘gi/negf'ﬁ)s@?ir r 15it p4ey; rr?a%??: 1 tgv y
suitable.in the.pres ' ton,:.i .
i BRGihR DRG] R ER G B shldARE, SEEthe ater
not eater. than 100 m/mn.resulted i fficient
canyableririgniseoBeph e one g unra A B €3 mon
fromeach other and_in high-quality i mages Wen a
spatbpr aternpendm glErolgt@har ged from nozzles is applied
onto a surface of nedia 20 having an air perneability
f at9F nminkiphrechiding anpasatup gndlwdingpr ead over the

medi a surface, immediately separating into a solid
conponenjetiing gnjt walfignireitorgipdy senwadon s pn)inkgatlink in
carrier conponent (e.g., water and ink sol vent)

f akdosivchelyith apiich fpersi@ail ito thakba jetrthk linlk fmtim a gef
carrier conponent into the nedia The solid conmponent

r edBiaed, on the media WO 2007/ 119888PCTOP2007/ 058900
surface gradually fornms a fil mupon rapid viscosity

i ncrea : f; ' e, i

o1 or nEr L HTERILEK IO BgEl Backodh et Ry b 6L
ai r bility can be controlled for instance by
cﬁ%ﬁ%i%ﬁgg 'e pignment-to-resin ratio. 5In the case of
convent jonal .inkjet mnmedia, those with a high air.
paPHBabt 1 1fighiecording 3PP%¢%%%?FP§%I€§J§ P aPpfeinhe

I nk absorption performance, Even when sone | .

c ekimatatiomis ati larstaanerselnciedhfror heatopressre, ibratipry 499
as neasured in a manner different fromthat adopted in
t hghppr esent i nvention, these inkjet nedia should have
a high air 10 perneability when neasured in accordance
Wik >t HEhe ki eittecerdise dpparati-he agroedimgt toione exfitidbn and
Mor eover, such a low air perneability originates from

t Qg(}:s,ll"@ﬁéfe@ﬁ €hd {Rahie dU-BPBEs SARRInkLEBe etsd 153 p1 10540
maae ess

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

19



perneable to air in order to (1) ensure that an ink
receiving layer is deposited onto the substrate by
preventing perneation of the ink 15 receiving | ayer
conponents into the substrate and (2) to prevent
WEhei7aadskon of coloring material by (oxidatipceprmasisssos
entered fromthe backside of the nmedia. Thus, this | ow

air _perneability js, not achjeved by using a
coﬁ%&%ﬂmﬁsﬁr Oé’ﬁ@&qfig’@(c)mﬁ'koﬁﬂ@r ' speci fic media,

whi ch the conbination is disclosed in the present

i nFBATI ofn iplgetracpriadimattpn Rrodysemh by the inkjet yecording
preferable in the present invention that the total ink
ammethod ecwrdingtth pny ese of sl do KBl odéke indjgiriegending
perneation of the coloring material in ink into the
nmedppaifadtis eédordingrit ahpoak iof atdoho ebleol ori ng materi al
around the nmedia surface, and to ensure ink drying

sspegg> AWirle +LdARAGRETEL Y PRIk D REIHEANhE ol ddik set

anount is an inportant paraneter for inage formation

angedo@hifleStolahyPhe UIRUBS t0kabRk per unit area used to
forma solid rmage with a maxi num density. According
to the p [ ' i 1 ' - ;
an | oS Sr UREEAV BisSint biveh LS PRSI NEo LB B
bl eedi n ven o La W th.poaor ink absorbabili.t
oy SBaBt P Rmp s B Aot B e Ry PESSRY an
ink is _used,in an anmount that. exceeds,the total j.n
anbtRrdigge c Maresy eF,rF‘?f‘H’éerﬁi‘35§ Sﬁlﬁ %PPBH’eﬁgaiPﬁmc‘lﬁa?
conventional inkjet recording, it results in .

10 sj peAuEATRRRIsSeh &t & Phpissentninypiiger AAD BRYIGhRatidagtant
into the nedia because the barrier layer 10 cannot
sepzinés whepingaemded by mlgel xesntdive tivtenetty a pardicular
results in slowink solvent perneation that
si gaydiramanit] set fady Geshd resemkingteyiing speed.
Accordingly, high-quality i mages may not be obtai ned.
More specifically, when the ink of the present
invention is used, the maxi nrum deposited ink anount

(maxi mum t ot al AHIEFEPRICRIPYPON 3P DRAWENGY mati on may
be 15 g/nR2. Inmage formation at an deposited i nk anount

of not t nR - e
1531 gni 11 ot Yo SRR ISP Gt dne Bal 0GR lnk
- bl ee |Hg JEE was altso faound out that the desirable
r afigatidge Phihe RIS INZIMON o "y aason for speci f yi ng
t he upp imt is that the cophinati.on of e pi nt
i nk and ZS GSCRARAGE Vive L  GRPBRL e %f@fleg%cq{{& ;2
t he conbi nati on of a conventional dye ink and a
coMﬁ%éaCkm et media in that the col oring
mat eri al deposited onto the nedia surface in the
present Fiy.éhisiaoperspeetive idvetaiies view showong pnniek eaxardge
for the coloring material to be deposited in an anpount
20 suldzidingesmdctioa of axenkjeheccording appufaae, with thaasver for the
excessi ve coloring materi al

ink cartridge loading section opened.
FIG. 4 is a schematic configuration diagram illustrating an entire
configuration of the inljet recording apparatus.

FIG. 5 is a schematic enlarged view showing one example of the

20
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WO 2007/ 119888PCT/ JP2007/ 058900 i s needl ess and, even
when the highly penetrative ink of the present
invention is used, it results in unfavorable
interference of the remaining ink solvent with

vealpmeengssdot s, thereby causi ng beadi ng and btegehdassoco

In a case where a nmaxi num deposited i nk anount val ue
is set.5 hi as in conventional inkjet recording even
\/\k’rﬂﬁr‘e&@%{g gﬁ@ Rrﬁﬁe@fmf’ﬁ%tl?ﬁ esent invention, a large
amount of ink is consuned in_printing of SO|Id ar eas
and shal8¥ Giscaselement eplargedview shawing gng exapipdnahibe
separation capability exceeds its limt, resulting ink
siakiet hnal of Giirfreeenitinventiet.i on in ink drylng speed.
10Even when hlgh I mage density is required in

convent Fihal id mkqiedtanidalopaiit rglarbhbséctioakl aimmushovdhgbhe
i nk of the present invention required for imge

f ekABIOF ihannkiet Byhd 6MEle/peeBid in¢oRfat.ed to that of
conventional ink required. In addition, in contrast to

convent i
absor baEFF]?% i/SI e{]tgdﬁ%&rfdgﬁgé O%fﬁlgéﬁlélf&%gi %%qtﬂﬁg@gtlgg%n ditfire

c t over the nedi a
s%%@ﬂgt@ 0% l%(gd %gﬁ%ﬁ%*ﬁﬁ}ﬁﬁggsr nm a li ght coat
over th refore en i a
of fer s S oty 3%%%3{5 itk AR tiRbeativhel ity
dri ed_ and bIeedlng and beading, are | ess I|ker to
okeeArdingapDaRRiEaCEIrding Fq er ebatinentalibe grestat medi a
can be readily adjusted by controlllng 20 the anounts.
ofin¥eiiRet rati ng agent (M D) and fl uori ne-based
surfactant (e.g., FS300 to be added. By

r educi nBIG.hE) tsat Bowamotiof infigd precésskng equiedssiitfhyrthe
printing, it is made possible to nake the ink

cankjet stlgerdiapdpphettat aceriig rannd@bodichanftiof fhé prdsént
nounted, smaller in size than conventional ones. If

t heveiia. WO 2007/ 119888PCT/ JP2007/ 058900 of the ink
cartridge is the sane as the conventional one, the

frequenpys, gﬁ] SRRIAGEIRIh l‘éfoftarb‘éxﬂb%adﬁ&[ tdtd QFHH@QSQ&nd

reduced an OW- COSt pri tlng I'S made possib

Bﬁ'bfe ac ordm{%h Sagn'aemﬁgdﬁ::r nt oﬂl%% 8 n.t Lt1t|ﬂe ink is,

t he arrier ayer sep ratlon

. b I t Il 5 Kk
R T gﬁwwﬁlﬁﬁéé%@mm hin

20

d sirable t detern1ne the total ink anmount within
acopd Jgble) apemdingioan emboduneat @f theverpsepbinygntion.

prlnted Herein the ink total anount is neasured by

gr avi meFiG-clawhomsdin Spaebleiofal dopbination table nhikst(Fatond

measures 5 cmx 20 cmis printed on 10 SuperFi ne paper

( SebkeDaEfRBdN gGormm dmbadirit of tipapesesimetntiah. a

maxi num i mage density. Inmediately after printing, the

wei ght BIG.tTesHeapain shaatiohsf RASYRE (4-phss)WebeilinHf
the sheet before printing was subtracted from wei ght

of the prd nisd aRBREEars REGkinA RV e &frﬁiﬂé é1@t9]h\a€é ue is

mul tiplied by 100. "This value is: de i ned as e total

ink a L ]f ﬁhﬂjfer%.l {\791{:35 rows of reéotrd%ng elements.

prefera e p|g the presen
ent. JThe ink

vert ot o SRR AR Ll X0 S0 PR

elements.
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bi ndi ng force between the pignent material and nedia
surface and anong pignent particles to a certain |evel
or nore. When no ink fixing 20 agent is added, the

pi gment particles tend to fall off the nedia after
Wbiand7aghgsdor this reason, such an ink fixi ngcagemwbr/058900
shoul d be added in cases where greater inmage fidelity

i s neede Thi s ink fixing agent, may. be of .

o ot RIS Sheie cite & frtobBRbeRs of freadipasfements.

resin enul sion _or energy-curable resin such as, .

ul t ravi oF Kt 19 shewsan exfemeple @f pgombiggtion table of inks (First

2007/ 119888PCTOP2007/ 058900 <Surface Tensi on of |nk>

Th&ablek acfording tpraasanbodineahof e mremitdnviitean. hi gh

penetration capability and requires a surface tension

of 25 mM\FIG.A0 segsot of gdodsimase vehais pArsealiiite t ensi on

of greater than 25 mMNVmresults in failure to 5 obtain
shigh-quality images because ink slowy perneates the

medi a and causes bl eeding. The | ower the surface

tensi on, gHeTWERESFORNEARRRENG OUY PHESRPALRTION Of

the pigment fromsolvent; thus, |ower surface tension

IS nore . ) : ' [ :
2l so be PESUEEH, fro MR TER LEIRAT (AL phitent Bcpiion
pen atj ng..agent, (EHD) 10 and fl uori ne- based
suﬁggéFé%?é%Qééigd '00) to be added. The
highly penetrative ink of the present invention can
Al S0 be APBPICARbORe. B EPIHRAD FERtes GpEe AR g T8
medi a. Note, however, that since the ink penetrates

10 nuperougs highly trassearenbinerhsoshiag lauy in curgRtderyipating
recordi ng nedia of the present invention, after ink
dr optjet sheats bus thisdeqdiremexthesine gise oEbchiickwansparentk
sol vent perneates the nedia surface before the wet ink
dommtspakadith ergetshecifie duefasas f dhes, imathiepgedend dot
di aneter small and thus inage density tends to
degireatetanaek, tthereds ndlcbdichbeEk 8o saly oatRpbadits niatedigls such
textured. Accordingly, in order to produce

hi gh:f1ea! dndal L HBGS By ddaRK hRY ohEMdth ROplodaktists Bocass Hhich
of a conventional inkjet 20 sheet and the pignment ink
of t ; o - . . r :
B e T R o
.a set of 1 recordi ng nmedia of the present

h.nk and

i nPERPE t%@%ﬂg?@the former ink media set results
in reduction in the printi speed,and incyease Jjn, the
rount b GO Hae ROy e aeeen: SRCaHe: has caguliad
2007/ 119888PCT/ JP2007/ 058900 _preferabl e to use,the
r eEiearivg stedipa toproviie HPese expRpENe ifHet tegpyding method,
Permeabi [ ity> As noted above, the function
r equil had ibyertth@ alewcostrinlagederping metheddweed opmmayel on
is to separate pignent fromsolvent in ink and to

20 al desigh condept bpeombiniagt gigmpet indawitht heltsaligh pahetration
and it is desirable for the barrier |ayer to have a
M GARESHRI £ndh M HEth £1@v inltaRREPLS ratd Actpiicded Bo the
order to achieve this function.- The infiltration rate

of cbi\RnkithaPoid! RRhGHRONBY nélRs h8ARSelicht §RABEE forming
ere there are no pores in the barrier |layer, thus

wh
:Tg%{e%goa Ky el f G éxc%ﬁ%rgl{ %erédé%%&g rwhe%suégﬁttﬁmf@? AV rtain

nmany pores resu ation 1 n performance
of the. pi t separation function, which then | eads
topfgﬁﬁgﬁggﬁRFW“lwage density and/or causes pignent
particles present in the nedia surface to mgrate

inside the nedia with time aRger printing, thus
resulting in color change.
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The ink absorbability, or air perneability, of the
nmedi a of the present 15 invention suitable for the

i mage formation schene in the present invention needs
to be 100 mM/mn or less in order to facilitate
veepar/amsssn of the coloring pignment from sol yenirov/o58900
ink. An air perneability of greater than 100 m/mn

I k0..fall f I 4f ' f
ot M 55U A0 B8} gy oma
e L R A

| ayer,, j ¢ch is_advant ageoys in ter of ink )
péﬁ%‘i’fid‘lf%, spank a %@abﬁﬁﬁiyﬂmwﬁw e ¥eceding media
those pores and are covered with filler particles in
t Hiesigsgtlde prexpat penetdation oéilnpigmend nsifey as posigble o
decrease. Wien a hi gh-grade i nage gl ossiness is

r equiesihe inkaolient fier,meateic loi bygdric sdMent) to selectively
2007/ 119888PCT/ JP2007/ 058900 desirably 30 m I min or
| gmemehte IRl hbdidlsaubsBataialloResHBaR thi eyl o8fn gbmatdrTHL N
results in nmuch excellent image gl ossiness. Since it

i ﬁﬁﬁ%&ﬁ;‘ﬁ A Yhe AkitD SRS EfcidIUERlr PRe WS Ef'ﬁ'faceh 2 e

ink's coloring material and resin conmponent on t

[ . [
W HEPL Y AER wrlall AR o IR Gk gk 3 BORh QYRR T
p .. begause .| nk' olorin ri al perneates.
D alsBsity A0 HRiofV5nk K RERRCHES Smalit peRPeas
i nk absqrhability fo haye gn air perneability that
f PP SHIPRRR MATET PG hiah o M SR themsdiaingapo as
fromthose having a substrate consisting primarily of ,
c doptiblecdiminages theaneed g ngessspuily maks thelayer snensporenieda
| ayer (s) deposited on the substrate; it is possible to
udeatpaprequitrisinecodeentjored ifkiet gedéa, ahetebyrgivivigahuch wider
printing and publication. Wen printing particularly
ofiatstucle ipahessish eetisyiald foi Sod108 $ayelre t'Dhoptadent tavRhidt
that has a texture sinmlar to those of genera
C QR ES @A BbuiPIHAD i8Sl aBSbebBitRid dQRNABADH lddid’s alr00
smal |, it takes much tinme before conpletion of solvent

p%@gﬁ@&biaﬁlﬁy, ﬁ}(ﬁ@cdiﬁﬁféti’ﬂ%%hb %'f?ééﬁlgﬁﬂfen@{o%e'i\&ofe[h?ﬁgggaﬁm?%

uSsed, and thus beadi ng and bl eeding are nore

B R R N N T
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pref enabl e val for.ai.r perneability is 0.1 mlmn or
DRoaia > Ralifed Prstnbiine B et aRenion has 2 opsEifitgHt ent

of solid.component in the ink of the present inventjon
i Lepreriifpranes andow BesegHermopdayerds feapkyiree fom sikica
used, the ink's viscosity shows a noderate increased
waBA/og aleminachydete—nratgeialnwith higi@r absorbability.

2007/ 119888PCT/ JP2007/ 058900 to nore easily to occur.
Al t hougbhanwidghaccosdibigdo thapeasent svertibareeibh desstiok
many solids result in severe nozzle clogging and print
debenbabilitpidalias® bPpirepdikeh BubstrR&S bf phpert &Dstrate,
printed i nage. Thus, a preferable solid content range

| Sorkidtinte hAmERiIWMoeelRuloPUB arf providifdTe.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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The barrier layer of the nedia of the present

invention is not specifically restricted in thickness
as long as its air perneability falls within the range
set forth in the present invention; however, the
wanhianskayer' s thickness is preferably 30 woror2dB&Es900
in view of nanufacturing 10 costs. Moreover, the

bar e ve thin, byt in that. case
£ ohects %ﬁ%?%sosr-%e LR Pt P RSt Attt TR SR to
nt mnth h opacifying property, as opposed to
co q @ﬁﬁ?ral ee" P%/\‘ 0t or der for i nstance to
pr event occurrence of . showt hr ough, phenonenon where
t he col ofbofunchiendepwispd by tb@bamﬂglam @rﬁhaml@%%nes
visible from15 the reverse side of nedia. '|Ib achieve
t himventiongs pe edmratd pigtent fom serent iorinkrandrio adfow only the
silica or alumna hydrate - materials with | ow
5 opadlvé iyt tagpgrineaes the génerad.| yitus dekitable fovvhabaoriat layer to
inkjet nedia - as inorganic pignment in the barrier
| a%ave aphRfRESHik ¥thidtare] 8¢k ftroddsthtidPu®é il 8&Fr to achieve
m nimzing the occurrence of showthrough even when

t heniRahhétfin. 200U LinGlirh BoRAR drthe uﬁf’sdscﬁ%ﬁt%hﬂoﬁgﬂl?' ng

t he manuf acturing costs When mat eri al s 't hat
f
gr ggcgrg%%e%{lﬁg% gesa‘pﬁg{eptﬁefeg&noaﬂ f#c?ﬁor%? H@Q@%h%? egbig{vl cu Hote,

neobff Pede Ko i o Feit anie myEiaiie of the
10, nhff EhaPanion Bngh gk 1%%%?%{”3 & S Poshiange and

storage t herefore, alumna hydrate is not preferable

i ndepratshrd/aneayses pigment parkisleg ami the preshie suefages tymigrate
the present invention for barrier 5 |ayer include
magsedd the mediopomdhdime after pRatdd, tpading e eploxthange.

cal cium carbonate, calciumsulfite, titaniumwhite,

and ti t diheupordize xirteturdiminle tdwsd 1gyiegmniypifiddinspores, is
havi ng hi gher refraction indices can reduce the

t htlokdl@g6lagdd tdrherlefiill bS@bRBIRY, &ind RYEI lapemNgith e
it is preferable to use cal cium carbonate or kaolln |n

15t epiR RAuBeshre INGSE td OxdRl HBIX shofbhiAlifO Q%a’c&ﬂ‘%yéf%

conbi nation or .can be used together with other
o] LL&
or QBB AObnb b SSHRE LRI, U0 BRI B Shl Yk Mopce.
ause xce I n Iossi Sss dev ment ert
HRURE o BEYe ERER bl v Bh08R oRE5 S BB R LRSS BiF &?O%%d
rlntlng can b rovi ded. There ny. types,.of
kaBﬁil?‘?ﬁ OIFACE R CCIA T, B“‘E‘g tioK, PXipfdne are
glneered kaolin, a surface-nodified_kaolin.
BoWe L9 Agve r@aawwm‘?éls@,ors gobrapre WV hile thropanyentipngls
preferable that a kaolin having a particle size
20 di stlgétouninting sehepid wiyuitee nprddpavith wge boteawlumes, the
particles with a particle dianmeter of 2umor less is
80katrjeriags: iarth2Gnebia ef e HR%edyinrasison feqiiired reklihiely e
to the total kaolin popul ation: The content of kaolin

t oglagll gdeetblugar ef erably 50% by mass or nore. A
content of |ess than 50% by mass result in poor

gl 0ssi Nggpas HBER H&Bﬁﬁsﬁédr@htat s rgﬁ?*dlﬂn E?Bfe {ftﬁuﬂﬂt it is

particularly [imted, but consi |ng ['urdit

P aé\eés%ig ?t; Léﬁti’(h' t‘ﬁg ?:Qfé"% Whigh %ﬁé ¥018Hg§ rmg\fegigl QH& %51 B8t in
power, o
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WO 2007/ 119888PCT/ JP2007/ 058900 kaolin, a content of

| ess than 90% by mass is nore preferable in terns of
coating suitability. These inorgani c pignents
havi ng high refraction indices may be conbined with

veo bioc/aivgezd or gani ¢ pi gnents havi ng | ow ref r actiyeno/058900
i ndi ces. 5 Exanples of the organic pignments include

o e BBl T RS PR i
o e B e A0 PO e BALL LS o

or nore. It is preferable that the anount of the
orkyariet lgiegnethe mediss aig wevmpabilitymensuted wrisg Pavke 10
parts by mass per 100 parts by mass of the inorganic
piRyeinBurfSi nce organic pignents are excellent in

gl ossi ness devel opnent property and since their

speci f i aigpenidabiliis is Bahbesurk kst idoseeothdtRetigRBiwdth
pigments, it is possible to obtain a coated | ayer

Wb pote RWolifthds Hdlkdve FHratabldOic0sayw RRJeREF Bhridd

surface coating property. However, when its anount is

Qréﬁﬁngﬁ%dzar@i@feg%vig% s%ﬁ%%or@ Q’oﬁfigsctgffértsggggé ﬁégvﬁ}ﬁgnce

1
wher eas en it execee ts by nmass, (

: ?ﬁ%ﬁ?%é%ﬁﬁﬁ%ﬁ? a%l'ﬁiﬁé%fﬂgeﬁ%ﬂﬁ%’@ g Hriapily, of
acobr Agpibt Jowgr dahgunapiy B oyeePreshiinand kbds

anong. t he gl ossi ness devel opnent property, surface
cd&ﬂph&a2@e$V%weﬂwy, and fluidity of a coating

sol uti on containing organi c pignment, the average

parti cl &n gpnerel.dhe %‘mlmlgarintspir@@é%ﬁ) i enpneiemabl {o i n
the range of 0.2gmto 3.0gm and hollow type organic
pimgestrs the tinfacepougbnéys dipapdfaundend certaivepes@re
preferable. <Thickness of Deposited Coloring Material >
Waddgted/ ih1ABSERER L SP2RRN) BB BY replacing it eadiORHd by N
used in the image formation in the present invention,

| toneHedRDEH I Sr HRrhOAILRY fleatBRniBHl theadhiaAthtdraaat
of the ink's solid conmponent, such as col oring

CEEAThIRPE 3 Bl R B it o s

coloringm5 deposi ted.

| og 6P o Pt
S BB e ol S SRR S e abne, il eh Grartey

20

haye . a . col oring material cqnponent deposited to a, ..

¢ PeibRdds epperaily pipifbledus thomganusmeRb pb it g mepbility of
that when the coloring material particles |ocalize '
niR&Pes EBis walhog reguines sevepal houpangds dfssesidsdar thik

amount is small, fine pores in the barrier |ayer

c lnepgauemprbof thg atopddeabilityoeithe daryer lvat inthaposent
poor ink dry performance. Another reason for'the

f anegoiong iIa addition, &hirdsy MeehaElaoks tathighiyofor Igwv-air
material has been dried, coloring material particles
deRemkhBiitp Bhfer ForBkls2 BHESAC R ik YebiREbbOh Thobresent
projections fall off when the media surface is rubbed,

anghddiRA 1o (L She rAES: Pﬁnﬁ@%@f ;dil Rfle Exf‘e%isﬁl»&ﬂ%?ct $t%ir

snmudge. To neet this | mage ormation con lon it

i i.ked to appropriately optim ze the size and
ai?%%%é%%ﬁg of dots of each individual color ink by

cal cul atj on.on the sis of ..the digifal. data_of. inmage
S bo nTh? BircFerrabiaiod it Pasgu R Hing the PACkdrpaat
specifically restricted, but the index nmethod to be
described later is effectivesin form ng an i nage by
usi ng respective ink 20 patterns in which the upper

i nk anpbunt is set. The thickness of the deposited
coloring material can be neasured with a known net hod.
In the present invention the thickness of the
deposited coloring materi al was neasured using

VK- 9500, a | aser mcroscope avail abl e from KEYENCE, by
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<Materials Constituting Barrier Layer> Bi nders
used in the present invention for barrier |ayer are
not particularly limted as long as they strongly
adhere to the pignment and 5 base paper which

WwONnNsd7ihdske the barrier |ayer and they are waicenrhaseeoo
resin or enul sion which causes no bl ocki ng.

Ex l.es of +the.water-based resin_incl ud Ql yvi pyl. .
1 eomet & BrRPit ik EOGHeaPYlY Lot L P
starch, zyne-nodi fied_.starch a cationi zed,starch

c b ROy BAR BroRe Hos SCOrnaR Gt T Te hirg pent
such as carboxynet hyl cel | upse and )
hy@vesheR By Prbstadie mada ramaelulope Padn ol Theetirr esi ns,

I sobutyl ene-nal ei ¢ acid anhydrate copol yner resins,
acpermeakilityiof aubstyitieyis varselaagecanpdreidashaiifimphieddaper,
chl ori de emul si ons, polyester emul sions,

st yuckite dnpadhenslicppbiherterribatzer (@ated layer) in the present
acrylonitrile-butadi ene copolyner |atex. Among them

| tinkv8ntidn By €frelsabiiBednfp418@ 16 t1atCH th sabstiaRe - Butrdirghe
copolymer latex in ternms of cost. The

ST iHQRL p bt A BRLMEANAEY WREh h Pa@kerBYn P8 ueORAY HaET
| at ex generally used for paper coating, in which

SLYLENE A l%“énﬁﬁ'{r&l%ﬁt £ EheGLIM @Jnﬂ%ﬁr}%& %‘Bﬁ@i? fayeb kince

necessary other nononers are €opo and the
copol ymer is i fd.ed by chem cal..reaction. As the

ot RS A ErmRRL O e Pp SRR R ac V1 ¢ i 0
al kyl ester of .acrylic acid or t ha l.ic acid,

Scr vl ondlpisBecifigaly. the St perRanRITE Cofabaisig laver of the
vi nyl - based nmonomer such as vinyl acetate ﬁre th%n
useadiaof the graserkinngnbige it measwreduismg aFagker Bapt-Surf
nmel am ne, nethylolized urea, nethylolized
hyaitadiab ler g Mesamasinstivandnds byt leorentzeal & dVasere. The
cont ai ned, and the WD 2007/119888PCT/ JP2007/ 058900

c dpekinpeprecanealuringthe meadursmeht &sl,86dEPhy| ol
acryl am de and having sel f-crosslinking property nay
be usedAsEhesalind\stides tedbteimigleythobairfie Dier’vatd on.
The proportion of the water-based resin (binder) added

| NydrBRaBilRPLLItEDId AWBE preRelt ity eBRnPIESRMech RYGIMIsRE
is preferably 50% by nmass to 70% by nass, nore

PP B0 s o el g

20

t ot al nponent o arrier lFayer. Too snmm

iLn i fi.Cl dhesi f N
ORGPk S B SR S e A B o,
RIS 1A AR TN

i ngredi ents, can_ be added to the barrier |ayer_as .
nedaetif ink disgbprgaddrom gwezlahis anplwdonte a sypiage of media
effect of the present invention. As additiona

i Neprvenll anwdy, parmdadilstyfalling withinahentangsutie bk spread over
di spersants, thickeners, water hol di ng agents,
anthie-rhatiaisnefaeg antmedaitlyl Separd idng iresiastodidt coatpebinbht @sg.,
conbi ned with usual pignents for coated papers, and
ad@idrirgndlatariaddid s agdGhearfiep bbrafpmesit€e §., water and ink
anti-septic/antifungus agents, anti-oxidants and

Cadol R CEoBbH8DILG raBRPRUARS HER YL BRI PSm oSl EBGL-ARE S

used for barrier layer are not particularly limted
component into the media. The solid component remained on the media
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20 and can be optionally sel ected dependi ng on the

i ntended purpose; any of anionic surfactants, cationic
surfactants, anpholytic surfactants and nonionic
surfactants can be used. Anmong them nonionic
voorfoacossst s are particularly preferable. Exaopbesoratsoo
t he noni oni ¢ surfactants include higher alcohol WO

RT3 I e
A S R R R 5 e

et hyl eng, oxi de adducts, fatty acid am de ethylene
oxi de ag‘é‘h?c% Pepnpghibnecax Pe sonyeliad r dnstpaedbwplpanging
oi l's, polypropyl ene glycol ethylene oxide adducts,

f dbepigrepat-tosresinsradfo. gl ycerol , fatty acid esters of
pentaerythritol, fatty acid esters of sorbitol and

sor bi t aim thatdsy oficowveasivanbirdfietsmedias thosalwih adfifle bl
of polyvalent al cohols, and fatty acid am des of
alpeamebbilitpase gdilteaRy alyahiR soseMinSicR@k W 8ik hPsorption
conbi nati on. The pol yval ent al cohol s are not

Pekfortilanbsd.y Hidd &Rk 35e CavdIRiohAl gﬁ%’é%@ﬁiayha%@ L Sic

dependi ng on the intended purpose, exanpl es

i g)%hfﬂgﬁb%%‘ I‘&ts gé&gg%%{)#n[%ﬁ%#gk B{@J}Qﬂgﬁowotrhatt @dopted in the

pent aery sucr ose.
t i.de adducts. , th bt.gi,ned hy. substituti
o gl B P R BRGNS <l e as

propyl ene. oxi.de or butyl ene oxide i, range .i n which
¢ REFReQBYILY YR aBeaSuESd EhncosE e it Das Prre duresgsed in
effective. The substitution ratio is preferably 50% or
| dbe pregeat ipysntinpdr Mereovesi suehtaolom pis perieabilyy prgingfes
of the nonionic surfactants is preferably 4 to 15,
nbran phesehsmty itselfdn 1®st cases; the sulisérage ismade less
necessarily a need to add cationic organi c conpounds;

t lpeymasalkledpaionalriyr fdde énsiepahdt ag ink rédiévinptienddad 20
pur pose. Exanpl es of the cationic organic

C depositedisor tb ¢hel b 4R b rave En £ pb e R dhb Ank
pol ycondensat es, di net hyl am ne ammoni a epi chl orohydrin

M U T
R T e e LR L e

syl fur. . di pxi de),. polyal | yl aji ne. hydr ochloride salts,

o BroHie b therRRain o THBR (i e S RERRREPIY iofeachicved
hydrochl ori dg, salt),, acryl am de di allyl| am ne, )
c%ﬁdﬁﬁﬁﬁ §9m§aa§»\9mf peweRidcanb angdietreciiiy modid iishdidie
5 dicyancliam de amoni um chl ori de urea fornal dehyde
c 6orabingdiongis disslopad iy Fempyesephinveationi cyandi ani de
amoni um salt condensates, dim ethykliallylammonium
ciDeposited bt Abuht>y| net hyl ami ne hydrochl ori de salts,
pol y(di al | yl di met hyl anmoni um chl ori de),

pol y( di &lik pretbrabldid drnmiebenp ©ibotibs ehaWhkubtad ik hd®hmnt
10 pol y(di al I yl di met hyl ammoni um chl ori de diall yl am ne

hpedkaedtprd8cealih od@sr MHrbY&@lt pedale¥ iAol €he colorin
di al | yl di met hyl anmoni um chl ori de copol yners, acryFate

S ﬁiatt?na?ﬁf Hhd .odﬁle%.F@ilal 61 B S, rlﬁy eﬁﬂloﬁ ok g&oring

t
copolyners, polyethylenei mne, et nermne

oS EA F o Rt el SR Ron Phstretns mesde

may be used 15 singly or in conbination. As the
substrate used in the presef invention, an article
obt ai ni ng by m xi ng chem cal pul p, nmechanical” pul p and
pulp O collected paper in desired proportions is
used. Those obtained by papernmaking raw materials in
whi ch an internally-added sizing agent, a process
yield
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20 inprover and a paper strength augnenting agent have
been added as needed using a fourdrinier fornmer, a
twin wire forner of a gap type, or a hybrid former in
which a last half of a fourdrinier portion is conposed
wH2ha1dsyd N Wi re are used. The pul ps used f @cTUP®07/058900
substrate in the present invention may WO

200741 1AR SBERGT 19 BR 90562280 QBr QT A K} indge dbin SheiThcal
pul ps (') made by chem cal treatnent of wood

'T%l%E-é & a® HEduRE of B A BAE BRG Wedlth f@l‘ﬂl RSs0lil8RALE with a

eaved tree bl eached craft puI ps, broadl eaf tree

cPARGHE S i RO ol RIS o

br oadl eaf

tpsaﬂﬁwﬁtf)' SR i &%%?%Sd%%ﬁfxﬁéﬁ? Bt BRa a2,
| hed I fit | th, f | d/
B lasa Rt & BHCdim i Py S alEog bIHLE 1 AP Sy Ine he

treatment of wood materials such as ground pul ps,

clieil ploamauptil pdearwbilei wheramini salsegip s agpount that
sem -chem cal pulps with other fiber materials.
1eFeredh dhertotel inksmdopaipaesifiedyin fbe prgseny tuvendiod asdw
materials of the used paper pul ps include super white,
waotentionhl inkiet rwaoiding, dt eanlbatin tenultanetsis pearndeatioh af
white, mediumwhite, simli paper, color white, Kent

P @i bignSdftGndl inlkti Bl et intodRe e¥ia Bb@use Whe bAANGAPET S
and journals shown-in used paper standard quality -

S E&ﬁﬁ(ft' s‘égﬁi'e@@ ﬁ@fﬁéﬁt frBm I 12RR @&nﬁﬁe‘ﬁéﬂ?l d Ao FRERE 9 Blow
Conter. Specifitally, non-coated conputer sheets.

pﬁx‘)lg E(ﬁgfeﬂ;r?e }xféﬁ’féﬁhchgf' s%ﬂﬁf[ﬁ%ﬁhﬂ Q@ﬁ’l%e% AL drying speed.

pressure nsitive papers

Iat sheets: use sheets such as PPC
t g TYLTEE S nga%esﬁ%?%n dbe?%&fiténedapers o
coa e pers suc as ar er coat e
finely 5%%%%93# W%?fa R‘pﬁ; é?@resgﬂa nﬁ*&ﬁlﬁ&ﬁ%u

papers such as quallty paper col or h h qualit

p F@Jﬂlﬁﬁ«fﬂe?ﬁé}?éﬁg 1%@?“@?‘% %’F@mnpé% h‘gk pESaRg upon
facsimle papers, nmediumquality papers, newspapers,

f amage forguation papbded5 gmperhweefntmytipapé an, depositask mke
papers, pure white rolling papers and mlk cartons are
i apdowdé df netndoshgrmncH gimb q@opapdt $n dndgdd ofsipribceasdy
yield pul p- WO 2007/119888PCT/ JP2007/ 058900

C hidlagnd1Rg, RePabs BERlihd ahd BRAdink) e I8 wiBhldeois®but that

singly or in conbination. The used paper pul p
| $hg 8&%{@1& yaﬂgqu UOeHmb Yy RREDI Thd)ghakhe fcﬁﬂ%ﬂe@ﬂﬂnﬁ@ the
steps di ssoci ation step in which used paper

Pge st 1S tﬂgf’tl]; &?ﬁlﬁngﬁ{oﬁ BF Eﬁ]ﬁﬁﬂt Mk Qn ]?ﬁlom

chem c pri nte S are renhoved
the fi

presenp fivention 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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(2) a cleaning step in which foreign matters (plastics
and the |like) and dusts contained in the used paper
are renoved using a screen or a 10 Cleaner; (3) a

dei nking step in which the printed inks renmoved from

waomof/ibgks using the surfactant are el i m napegsmbdriossdoo

floatati on nethod or a washing nethod; and (4) a
PLEGERAL SR %%%éy@é%eglgc X 5, §ink RFedebiper s

reduc i on ac en th p m xed

| BevteHan s Bk o & bﬁ%% te waTrRaH areptorShtsrodite g e,
or less so as to prevent curling of t he prlné heet
FB $qlyqudwith gd) achi’ defBstheashy Gibeens beadiee BR b

i nvention, 20 calciumcarbonate is effective, and

i nor garﬁncfi caae|veh@emhxmuma@ppwtedauﬂma@mavalue 1s set
pyrophylite; sericite; silicates such as talc; satin
whighess imamhuamiémteﬂah}ejpt cadoedinmesuh fadtos using thes wkf ofdhe
pl astic pignents; and organic pignents such as urea

I pEdsBft iRvBnAbaOa RE gt aatbuind of fistahis®Red TH @rinting of solid
i nternal |l y-added sizing agent used in the substrate

Ugfthsidhd HRIZRGAEAL %%%&B@Fﬁ)%o @Hé 228900, fhferi rs@%@x"ﬂ:ion

|nvent| on is not particul arly imted, and can
ORAIE dho36hSEL Bif EOMBMELHELNAPR syt spdupton
Pre (ied |nter nal | y- added si zing agents are, for
Hﬁﬁ errul si on- based si zing agents. Exanples
|nt naII d. 5 sizing agent .used upon
fabrl c AT ?nglfﬁis enPly IR ErriFed BqoRypateppl inkiet
si zing agents used for neutral paperraaking, _al kenyl
StrReoTHIg, et tgtatrimmyertod thaap of %ﬁmswﬂeﬁ@t@qwed
(AKD) and petrol eumresin-based sizing agents. Anbng
t frernimage dexmadtiorosimbe extirengebranald cempasdddorbplat sficci ni ¢
acid anhydrate are particularly preferable. It is
sefrivientiontl indredifirelie Bl kdditise} @n@ntiae to tanveatiadded
in a small anpbunt because its sizing effect is high,
bifljuhieedad tieslicsteife an®Eat ik bisdrbabilitha hb mh 1Ry it is
coefficient recording sheet (nedia) surface decreases

Uthi ﬂh@‘é@ﬂorﬂ&%af@i‘ﬁ%nﬁﬁﬁmﬁ%ﬂéﬁs b0 O dla sHPfcd.Ni B

reason, ky ketene dinmer ‘may not be preferable in

| A1 ol 308 RLRPELN, 06 L0 il EGSLLL Nt
pevertseep bt Be AR my aéﬁ%r% Pk S B iy
For anlnter aIIy ddedflller sed for the_ substrate

 BFied pafh doag ad Perdimgriap %ﬁséﬁ‘dhbtfb?‘ic&?y Sfoamount of

grrent 'S used as a white pignent.
carrier that permeated the media can be readily adjusted by controlling

the amounts of a pfenetrating agent (RHD) 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

20



20 Exanples of white pignment include white inorganic
pi gnents such as |ight cal cium carbonate, heavy

cal ci um carbonate, kaolin, clay, talc, calcium

sul fate, bariumsulfate, titaniuna dioxide, zinc

WbhO¥i-Hessi nCc sul fide, zinc carbonate, sati rpcwpioerossoo
alumniumsilicate, thatonmaceous earth, cal cium

siljgate, magnesi.um silicat synthetic silica

2l BT ca S Iz6 09 P Same pETRY BTGP ROBELOY- Hifiak sy of
alum na, lithopone, zeolite, magnesi um carbonate and .
natpriacemanied th idecarividensarbs Eedmca‘i@ﬁ& dowsigast pyinting is
styrene-based plastic pignents, acrylic plastic _

pi preenpossipll. y Salsichbyahe siallsr #he tdtab amgreiol theiink ishbe
mel ami ne resins. These may be used singly or in 5
copghrianat fherbarder bouesipdgmbet depdrafiorBearabdity layte toe small
The nmethod of providing a barrier |ayer by coating

5 Meh Rk amhodns Wslk kateo sandot PRmidtetimpliytdd Mhtted, Tiam
be optionally sel ected dependi ng on the intended

PULtROABsirANE t5 QEtcSXRAPLI totNEnFRIhAM:tGFitHR thid RalkY

appl ying, the nethod of transferring one once applied

g S DG AURTLASH-00400. inbape paper, and the

spray spray can be utilized.

Exanpl es of .t he t.h of di.r.ect | 4 ' i
Cr anat orBeyre Bk R Snyrgf FleeBRRed 7 GO nBbef fubttBa
coat er, gate_.toll coater, a size press, .a Sinsizer
anapeifieallsng ealif Frges Fal eadiecs 5 Srbt 20 GhdS sppdaE
coater systens fountain or roll application, A

10 dr §raerkine Bﬁh@h@ﬁqu BESEAY ra-), pdpkiet parebehesbratar ned
using, for exanple, a hot wind drying furnace or a
h e antaixing udy Wmge Her nbnwediatelyradior prmnting thhwaighhef the
surface or increase the surface strength, surface
f i pagdr shpyt emgiswead, udienvgeighice thn dheetdmae gtrigiswper
cal endar, soft 20 cal endar, gloss cal endar). <Inks>

Theultrg6ted From weldhiof it e PHAEIH pifer ishedthand tRs eg¥ulting
i nvention contains at | east a pignent, colored fine

Pagiivelie s ARg1isd R0 SPhithla@udlsdRMinG d$8ltHE Bétal AMdamount.
contains a wetting agent and a surfactant and
15  <Ink Fixing Agent>
Itis preférable for the pigment ink of the present invention to
contain an ink fixing agent. The ink fixing agenlt serves to maintain t];e
‘binding force between the pigment material and media surface and
among pigment particles to a certain level or more. Wher} no ink fixing
20 agentis 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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WO 2007/ 119888PCT/ JP2007/ 058900 where necessary,
further contains additional ingredient(s) such as a
flying agent for coloring agent. -Coloring Agent- As
the coloring agent, it is preferable to use at |east
vanmopivesS5 pi gnent and col ored fine particl peT/ipaso7toss®00
colored fine particles, an aqueous dispersion of fine

p r particles;is suitably used in which color
n%%ﬁﬁ%ﬁ 'Peglfs"oant (gﬁélgs%t one of a pignent and a dye has
been cqpt ai ned. . Her t he phr ."cal :

mat or | dberink o theprsshpsiEa o e R die Befltrasion
where color. material has been in d infin lL.yner
A 8 PR AN A Ao R R R
adsorbed on the surface of fine polynmer particles. The
cllior Amtepeatensipmaigrpaier than 86 mNm seeds mstalgrytons
it is water-insoluble or poor water-soluble and can be
adigaibbibhbyudlity ipakysrbecavan ihlc slowle popnéaaathsmedia and
sel ect ed dependi ng on the intended purpose. Here, the
PEFESS blesaiay. - IMedbwbl thosuronrtenabay theldrestrribe e”
nmeans that 10 parts by mass or nore of the color

hly d | hdh t B8 RBTveR tihul P W e burf
ug%gﬁmgkwgégﬁgﬁgggsﬁ?%g6?%????dissolve(d)Pgﬁgaﬁs ?hg?a
.n%ntspo%f isﬁggl%gggfeggb O TRE 86HBES frsHh M inkQaralgper i al

i STVIsua erved in a surface or | ower phase of

t he uepu | ution., The vol - t]
craEarestod R AR st Ao UTE s o AR dekhe (mrp)
col or. mater.i al _has, been,contai,ned i.s f.erably 0.01lpm

t a0 fpgrnehased gpefagiaal (48- @é@&tfﬁdﬂ% 28{% mis close

to that of dye particles, and therefore, optical :
rosi ot dPechitely BrsEAATRIkeAthe ProRob SV HE FRASP bY
occur. Moreover, it becones highly likely that the

f apelighid | cdroentiendli vopd-pemsinkietonediar h Mok havwever, dhat
and causes density WO 2007/ 119888PCT/ JP2007/ 058900

r eihe6 tthemk Perthteaies eruchf fagieeat ench banvedtidoghmedmihag in
in clogging at discharging openings and filters in the
PEhEQbrdinh e Tl dib P thdpicdbhilin@ehionbifedrink droplets are jetted

i nk-di scharging stability. Exanples of other coloring
s gﬁé oid¥34 L PASE tHE SPE s&e&:lltﬂh@e}@a%s #He! 1HE@ api@fHRes bfore

are not particularly limted and can be

OB QAP 56! G AL, ASRRITILNG, 0B hlE hANiRRYR dBLARSRAe:

er 1norganic or organic. Exanples of
i nor gani i gnent s, i ngl ude, titani um qxi i ' ,
caredianEaRistate tagaty St for BRESATg R B pllitBa S e
hydr oxi de, barium yel | ow, cadm um red hrompum, . .
y SRriage tenideie hedpERe -10@@5‘5&8 I piler 6 8 Tofeg high
powders. Among them carbon black and the |ike aLe :
paunbinbhagesEidnie) recoushing thaiorep ek of A cPrgrRad gl tdkiet
produced by such publicly known nmethods as a contact
mehbeithndtHeupigmeat ik hbiheqrresenthavemiionmeadvares lEganpl es

of the organic’ pignents include azo pignents,
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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15 polycyclic pignments, dye chelates, nitro pignents,
nitroso pignments and aniline black. Anong them the
azo pignents and the pol ycyclic pignments are
preferable. The azo pignents include, for exanple, azo

wakeg/114s880l ubl e azo pignents, condensed az@ediigrenisssoo

and chel ated azo pignents. The pol ycyclic pigments
inclu or ex | e thaloc i ne 20 pl nent s,
pepﬁ’gﬁjeblﬁ YHEN reﬁ %H?dbar é%ﬁt@eseé’ﬁt‘% SHifione
plgnen%s qU|nacr|done pi gments, di oxadi ne pignents,
|n&ﬁ§6 * t hi oi ndi go pi gnents, isoindolinone
plgnents qU|nophIanne pi gments, azonethine pignents
and r hodéﬁm@d@hoak,ethp fynetresreqined dydhe hereeekyer in the

i nclude, for exanple, basic dye type chel ates and

ac pdéaend;’awemyipa is WO EGR A {ellig RSB PEDMIRIOOE/I058R @A to allow
chel ates. The colors of the pignments are not

5 pabhlycilleasolvwent tdrbéeae A8 d¢he atbdieatopindiak dysisah1s téreithe

10

i5

20

dependi ng on the intended purpose; for exanple, black

Pi BARAESIag80tCI R o Bl GBS @Eﬁctﬁi‘@ré@ 4 b&%us Eﬁ%&mx

be used 5 singly or in conbinatio Exanpl es of

P 80 a&ﬁ%ﬁgg@%?urﬁg‘%’gdgﬁh%?ﬁ‘wagi@ fifiel ha%e mt
9’?‘51’%.5%%2‘%?‘[%? o ks 3’%“} {ixf Eafﬁﬁéﬁ?%gpﬁiﬁ% ban:ier
P R MRS 1t Sl B0 s EoNRR e o iots ABOY Tk

plgnent i nk, those_ produced by the furnace nmet hod or

t hE 2w Aonet resaltiadleariation mgestosmapss of thernigmeat

di aneter of 15nmto 40nm a specific surface area of
50s¢HErgtien fenione vhidsthendsudel Yeduaion ineimbrgs, depsidBP
oi | absorption of 40 nL/100g to 150 ni/100g, a

vohad/ot eavms pigrhexf parisléstpoeddfvianbe pldddf s@fae@ thmBrate
are preferable. Exanpl es of comercially
avhisiddbibe pedidurith tiohe aftehpaariBgnthok askdtingeh d6lor chakge.
not limted to, No. 2300, No. 900, MCF-88, No. 33, No.

40ThdPsk 4Bs0rDiehilibyg or A Zme'%ﬁlty N0 melien oA Resent
(supplied fromMtsubis Cheni cal Corporation); Raven

1 NSS40 U 0 P i, 250

Re ul rch Monar ch.

el 330 Ber oo R0 BuolfRgihbe HOIRLSA (08 MO0RE Elcn
1 Nb arch .1300, and narch 1400, (supplied. from

Tpi 0K BRSO TENGR 1B achs PYPLC AR Bk

FMQV Col.or Bl ac FWL8, _Cal or Black FW200, WO

208PAterdBenAee Te08Esdndailus tgdonp aokitrgpcoatisest

Bl ack 5160, Col or Black S170, Printex 35, Printex U,

Pr Pigment Frigpifiexntiy oesucbeg irnese detoity a9dedpssingsisackhat the

Speci al Black 5, Special Black 4A and Special Black 4

( suip @Iermdalﬁiﬁ(mrﬁsﬂi@mya)in nbézors thht maing pentsafeqiresaitdn the
printing, exanples of pignents for yellow inks

| Nigdratibe lajdf whivh ik ladvieitgbOus @ termp bOIBNSeneH W thte, but
(fast yellow G, 2, 3, 12 (clisazo yellow AAA), 13,

1gﬁfént %)Zrti(ag’s midvatd ﬂntogﬁose»;ﬂoreéfgn& Y& Edd L filler
oxl 3, 55, 73, 74, 75, 81, 83 (disazo yellow HR),

g%al%éles 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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97, 98, 100, 101, 104, 108, 109, 110, 114, 117, 120,
128, 129, 138, 150, 151, 10 153 and 154.

Exanpl es of pignents for magenta inks include, but not
limted to, C.I. pignent red 1, 2, 3, 5, 7, 12, 17, 22
wWdztoob/iogest fast scarlet), 23, 31, 48:2 (per pangnborreesdos
2B (Ba)), 48:2 (permanent red 2B (Ca)), 48:3

( ' ) 4 )
4000 BB ) n K ﬂ“ﬁa %%mﬁbaé?f 8%”6
64 e 6G.l a ke)

%?*Plﬁﬁ%g‘%lﬁ mufﬁﬁx&ﬁéeg e g’fﬁ%nf%sadrﬁ i f Gocsstary
112,.114, 1 di pet hyI acr.i,done 123, 146, 149,
168, thié’éésef‘% en‘seﬁzon tppgtalaFhe I%cﬁ&%&g maeria) god ramn
202, 209 and 219. Exan'pl es of pi gnents for c¥an I nks
i rfompegenhoR themadiasyrdere; 4, 1s pot degirahlp soremplay medip with
2, 3 15 (copper phthal ocyanine blue R), 15:1, 15:Z
152 Bighmer agdylm hewiihuea gy find Horks, béca@se ink’s coloring
(pht haI ocyani ne blue E), 15:34, 16, 17,:1, 22, 56, 60,
63naterial peamnetespapenand C | bat bl ue 60.

Mor eover, exanples of pigments for internmediate colors

for redlt Breeehciantiodmlia RetHE ®w m; abirbhbilty &FhARs an
C.l. pignent red 177, 194, 224,

2 Wﬁ@ﬂ@@ﬁﬁﬁg ﬁPa% Q'Qﬂé Qg.’c%%) @h&o&t&g}cﬁh%%e @E@Hﬁ@la"’g’elected

C.l. pignent 'violet 3, 19 gnent gree

7 i bl e
780 (B hying SIS AT 28 et e”?a? R, o,
dIS ersed out .usi a _di rsant, i n_whi o, .
SR Heb R A P Brs DR aa Aot 0% R SR
surfa f directly or t hqugh angt her atom c group.. As a
r é’é’ﬁf”g e torfise Ragep sheptadepgped fr gegeralicepuneiici printing
pi gnent, as required by the conventional ink, is
aviddublicriien s eWheai pypating brsigwlapie oo Sppleﬁ)epfatﬁ}gpetmst is
an ionicity, and suitably has an anionic or cationic
crasgjble tb@bhainvobrine tlatdramgetaqxantd gingladita thdserof gbnédad
sel f-di spersible pignent is preferably 0.01lpmto 0. 30,
meomupsrefad padty. 0. Olpmto 0. 16pmin ink
Exanpl es of the anionic hydrophilic group includes

- COOM WhateB Mir pd?@taMility B9 8do dRall - ipQRNZm uePtaNHEHre

(where Mrepresents a
completion of solvent permeation even when the ink of the present invent

is used, and thus beading and bleeding are more llikely to oceur, 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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15 hydrogen atom an alkali metal, ammonium or organic
anmmonium R represents an al kyl group having 1 to 12
carbon atonms, a phenyl group which may have
substituents, or a naphthyl group which may have

Wwabsdritidsent s) . Anmong them it is preferabl e rcaupnerosssoo
ones in which - COOMor -803Mis bound to the col or

pi.gnment payticle surf . ,20The "M ..i he, h i1
618 GEP e B b p o MG e LgHoEP T oR B i bl
PRt RN oy (Rt R R S

ammoni um triraethyl amoni um_ nonoethyl a ni
di aae mydre difvelintueqcur in Shaprintadisadem Théﬁ%ﬁ#%%ig solid
anmoni um di net hanol amoni um and tri met hano
anssRtingrenghés Hivtvte ewttéd of obtaining a col or

pi gnment having an anionic charge is the nethod of

I nEAQeuet sIORiHEEONa onto the col.or pignment particle
surface, exanples of which include a nethod of

oxi di zatpeha9fef Byl oP I RBHIalf the adseRt invsntiondedbtim
5 hypochlorite, a nethod of sulfonation of color

\?v: %%@igﬁtg?%f Qgsltgircr{é@?: i?l%&gneEa@iﬂ:% %dntﬁ'gas%éjéi_;@%)@fﬂnléﬁbiﬁ@} falls

he cationic

hydrophi.l ic _araou 0 . '
o B i b Ml BBy By BN SR,

IR RN AR s I

RN S T AGTIGUE R B

. I\gse it is preferable to add a large amount of inorganic pigment with
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 olf silica or alumina hydrate — materials with low
opacifying property generally used in 4convention;etl 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 whe;:n 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
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000H2-.11( ) For the method of producing the

sel f-di spersible cationic carbon black to which
hydrophi li c groups are bonded, a nethod of binding

Net hyl pyri dyl group represented by the foll ow ng
vl roopiiwgsal fornmula to a 15 carbon bl ack i s PSEI008/058900
exanple of this nethod is a nethod that includes a
gfcg%x%grt,\é g{a}%éﬁn%?g?% %obql ,%mc ken\eﬂn%igration during long time
2007/ 119888PC17. 1P2007/ 058900 bronuge. The, present

i Hiesagedhereonsorlvapma; hdrata i nof preferphie i HhespRseifod.
-0 -C2115 In the present invention, the hydrophilic
gravgntivy be bound to 5 the surface of the carbon

bl ack via another atomic group. Exanples of the atomic
group i hokrgaecaigmentgnoefsn hby praget Inyespion dpoarrier
atons, phenyl groups which nay have substituents and
Nagfriytluge avsewiting Barayattg velcskindin, tilientcday, Splenint i ¢
exanpl es thereof when the hydrophilic group is bound

t QafliRapdl chReEm Qb fifietieAtRawhiRCknd FEMigh &fgidel her
10 atom c group include, for exanple, -02114000M
(

I%%%?S%ﬂ% ?@r- R Bk LEERE b R o RAR TR W hce
j . . ' - H1ON113.
Eﬁﬁ?ﬁ@cgféesa@eﬁ?ﬁ? ﬁ%?@%ﬁ%%n?i/%‘?%ﬁ% ”??f%%%%"%.‘%%’g@ " cpar od
SopPe: _ P
oerepidn G PR B e Rl o DM Ropap gheyse: These

conpounds can be used; exanpl es include plant polymers
s oeEmaBtsyam alenls Hsed nngprriiReHOR GR LAYy aPS@fS Fﬁge%éerla%
gum | ocust bean gum arabi nogal actan, pectin and
quitheepigeedtsnelrlifted bereinawdessdig elleet tﬁﬁbﬁ pResead

al ginic acid, carrageenan and agar; ani mal polyners
suaversorgieliaipaivedcasei n, al bum n and col | agen;

m crobi al polynmers such as xantene gum and dextran in
nat ur al KayEhehre prof&ebie Batatbeticey Gy sliangloathdss| ose

pol yners such as nethyl cel | ul ose, ethyl cell ul ose,

hm(r??é}lﬂﬁfem é%(_?lﬂelr%} 988 a teM@re similar to those of sheets for offset
2007/119888 / JP2007/ 058900 hydr oxypropyl cel | ul ose

SO bR, R i by B MRSl nated

S8l PRl BholiBe fuf Sk g Mt S s%%f%icg-’&ﬁdjﬁé&‘ R4 8lin.

20

Considering the glossiness development property; it is preferable that a
kaolin having a particle size distribution in which the proportion of
kaclin particles with a particle diameter of 2pm or less is 80% 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 particnlarly limited, but considering the

fluidity, particularly thickening property under high shearing power, of
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ester are included. In pure synthetic system vinyl

pol ynmers such as pol yvi nyl al cohol, polyvinyl
pyrrolidone, and polyvinyl nethyl ether; acrylic

resins such as non-crosslinked pol yacryl am de,

pal yexwrnydss ¢ aci d or al kali netal salts ther eafrsamdrossoeo
wat er - sol ubl e styrene-acryl copol yner resins; polyner

coppopnds _havi t he .sal t he cationic tLO
O PGBl S by DG R LGS LR o

styrene ma| acid 10 copol yner resins, water-soluble

vi GHRRSPHE ﬁﬁﬁ@%e acryl copol ymer resins,

wat er - sol ubl e vi nyl napht hal ene nal ei c aci d copol yner

resins, PetspiRpAvEaniypisglandshavingdligh refhctidnciadises may be

al kali nmetal salts of f3-naphthal ene sulfonate

f ocombinedovitbl ediat andmgagicatigmaatsyhaning hivw pefamdioanindzes.

groups; and natural polynmers such as shellac are

51 nExadedes ithe@rddnit Péfherde igdlnde waséRsol Al dligResibs of

pol ynerizing acrylic acid, nmethacrylic acid or ester

t hetyeehs-aand c@yﬂwﬁpmm@/ Isﬂeeﬁebembneé@é@n@&t@r%gs,

by copol ynerizing acrylic acid, nmethacrylic¢ acid or

St ¥bRA8GMhd aﬁlﬂ@;’%ﬁ' oﬂ%\ﬁhﬁgnﬁggﬂﬁd@ drRRik bbds @l oups

are particutarly pref erab e t aver a
B e A SR 1 b e
?2%}'14 a%ﬁﬁh%r f&ezo&%a% pRRR %%gaao@&%s 2&2% BASDIG,5

to 1:3 on a nmass, basis ?nd nore preferably

10 1 Ba’ité éytnaa% pergl0parkshy piss of therinprgaspe pigmasite Bisnce
use the polynmer dispersant and the self- WO
200wapiomgsRaty srewrllossgotosingse developmeng rroperty and
simul taneously for obtaining a suitable dot dianeter.
Theince Slsan spemifi¢ grayvitysis sotallet dlaay thust oforkeniapigments, it
follows: While pernmeation of ink into a recording
shisgoskibld fohoHibires chyted beyepwatehn &chighDoh il highly glossy
di spersant, self-dispersible pignent particles can be

Spaf@dx@¥ein Suithe ®hgak gﬁW' YIRS RYSEhdRE Eunount is
aggregation is inhibited by the presence of the

15 powégemazdz $BsIAMhas, %dgﬂagt fs%bfe%ef&%tme&s{ Wh&?&' exX QLR

e., dots that "are widely spread wt

| ﬂ' 3 oger ST b t%%“%%}?iﬁ%gﬁgéufg Ent Yo Lonomical
m o BRSSPt ofhe %8%3““3% ﬁ%gn?e{tﬁ%éé‘slegéhﬁsm%mwﬁ

t wat er - i nspl u nent by coating with organlc
WE@@Y &g pogd @ PBF ERtgicnerding fo thaihghapek nbwkiZhhot
the art, and exanpl es thereof include chem ca
pr Ghekalange araempthe glassinessalevplonmest poeparts: Rurface coating
physi cochem cal net hods and mechani cal production
20 neptepdyy, 45l Spliyf ifn @etimgl sebitamecontdininnbemhiqegment,
pol yneri zation method (nethod in which two different
nothenevesa gy pArtieldifbetandt orgat pidBest B plbisably o the
separately in a dispersion phase and a conti nuous

Phasfe of 0% yda Y85 0uEE BREARAWSyHO bRBMIDYidEaRE iWith 4 hem
at their interface); 20(2) In situ polynerization

Meh f8gitk FRARR Gr bWt e Yoltbrable.

<Thickness of Deposited Coloring Material>
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menbrane is formed by supplying liquid or gaseous
nmononers and a catal yst, or two reactive substances
fromany one side of a continuous phase nucl ear
particle side to cause a reaction); (3) In-liquid
waroerdigsat i ng met hod (method in which a wal berM&07/058900
20071119888PCT/ JP20071058900 nenbrane i s forned by

| nsol ubiyki,zioRg; i ORS. Of t@leggla)ég%rn?z&lléﬁ {no{hecp%%%ng{tn ''ng

a core substance particles curin
iRl d&S}fﬁ‘J&%ﬁO R T '%ﬁ%@%?%?a Sepahﬁgﬁﬁb%}nk’s

sep ratin sperS| ich 5

hBh Hhoathdnt S @ns%e%w sesioh gy as
coacervate t hi ck hase) in which a
c owesiRte: adn she F%Coﬁﬁhg’lg mpidhod of ﬁhmpmag'éynventmn the coBjring
In-liquid drying nethod (method in which a wall
mendieatad i deplosited dniyther epdini sugfame,| dxglitds pltfarabde thoyt the
di spersing the core substance in the solution of a
walrintee ido e gen hase b sblpRing matkiial golnpenehisqigosited td #at 0 10
a liquid in which the continuous phase in this

ditBRRhSET dpn BPlesh] XTHe koL IRNEY i HTHAR X IRMALR! B A
gradual 'y renoving a nmedi um whi ch has di ssol ved the

Vahd tePRITBAA N SIABSE AN : E%osc ﬁgaﬁy gvér@f@%{@ ahzje c}elposﬂed

di spersion coollng nme

TRy AR ot 6 e P

d
hé’ﬁ?‘f ﬁ%f%?gﬁi@ﬁ?ﬂaneﬁﬁsvogaﬁéﬁogﬁﬂée P, g0t soasen

ance partjicles therein, making themfine
p ?’%‘i | 1geegHip 18 GBRT: iier the deposﬁe@ﬁqurmgamﬁt%%lda@e@n
coating nmethod (method in which a wall nenbrane is
f drirdecalgring sppxinhpatinies daposited ontopthetediesuaface in the
powder in 20 air by fluid bed, and spraying/ mxing a
c i pfjppdetions fiald biftiee nvetd mpdiatafee Ssibhstadc endvimpair
suspending in air flow; (8) Spray drying
mesdisigneered Hradar andbésiftancaVe smuRF" AvEmbst: hes 18 eby
spraying a capsul ated neat sol ution, contacting thi

Wdin4399n dndskiane: |
portion): 06T \f@gﬁggdp’g%ﬁb %g% gr hﬁ&é tif size and
LlﬁBh' k:ttlﬂg' n
eaS (0]

(DrabtheBbbs fmfsgﬂga&mcﬁ b Doy ﬁlljk lf
water 1s 1 nparte by neutrali zing
a [ n._organi c I ne
c?%% a.°2 P Y Bl B aR e il i s rﬂ@ﬁﬂ% 3&%&%@
sultln dis.kn ded tqgether with the
(rraqa i o oL DSBS B S GRAc™ StbebiR Ly
e n1xture i.s made neutral or acid mnth an acidic
ﬁﬁ‘é{hﬁ’é later is ellegiivedpdormmenny tprge b Hpo@Taspekive Ank s
then fixed to the color material, and then the
sbriferwnin whichdhe apee m]amwhtmese dThe shadkness 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 beiween the background area and
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0. (r) Phase inversion enulsification nmethod (nethod in
which a io m xture contai ning an ani oni ¢ organic

pol ymer having a dispersibility in water and the col or
material are made an organi c sol vent phase, water is

Wwhaeeddstk t he organi c sol vent phase or the o¢gapiserossooo
sol vent phase is placed in water). The organic

pol.ynmers esi ns ed as the terial which 15

c oﬂé’t top ¢f gée ?‘Wélgﬁa‘?%ls""ﬂ’éw&%ﬂ@r@bst ance of the
m crocapsul e i nclude, for exanple, polyam de,
poFW%W@%ﬂ&ﬁ@PSEBﬁV@%BQF¥&®%$Wg$ea epoxy resins,
pol ycarbonate, urea resins, mnelamne resins, pheno
resi ns, BioHessawetar ithe presgat ivientiog den karatsic dayataxe nah,
casein, proteins, natural guns, carboxypol ynethyl ene,
pobanticnidrlalimited as lpog yeithest stpyglplaidtiereeto tA8 pperhgti and
acetate, polyvinyl chloride, polyvinylidene chloride,

5 CEhddalaper welidly tarkik teohe barEbldyeehhdlthSLare water-based
nitrocel |l ul ose, hydroxyethylcellul ose, acetate

Celdstt 95EmuRMry &hitH @RRes RObMkMENE, pol yners or

copolynmers of (metla)acrylic acid, polymers or
I oL Wl .
P Y nagfld TR Sl (R DIAA D

S A R
o AL S B ™

Ampng them it is possible tg use the organic polyners
10 he@RTRVRTIVES SHER AP émaméw@ﬂ@ﬂ%ﬁ%l\%%,se@mdb}w@fpmtbfﬁ%“lam
sul fo group. Exanpl es of nonionic organic polyners
i netly trhe - s by sopaisimen resivs) i,SO'p@ﬂYi@ehgalagaife agjfiyoblydrate
nononet hacryl ate, pol ypropyl ene glyco
nocpobiaceying! ecryiremiobsiyns) eingé tiytlatnemglsiars, vinylidene
nononet hacryl ate or (co)polynmers thereof, and cation

r i §i1o00€ Bintdsisy, YoBleste@fendxl 6682, ot Rfe-TARBRIGNE begblymer
conpl etely 10 saponified polyvinyl alcohol is

Pafb:sC UndldcYy1BhRHES- Bl R IRCRAPEE nidrIattal e ArSRIsUblld, 1dis

is lowand is easily dissolved in hot water whereas

15 ?o oS 88a oA of Rk heRBhGEadiene cospotlﬁggr \A%;B# YR of

organi ¢ polynmer whi'ch constitute

. menbrang subst an f .mcrocapsuyl.e i ef er abl % by
et o h HERGROE ol SHACRRS Yy Bx R b Lot 1R
the water-inspl uble color material, _such rgani c
i BRERRLLY HFRi 5 PBBRT FR4EIE. TRy I R R E e Gre
organic polyner fall within the above range, it_is .
po@sitaimed @g mopRaTs, if RegissapTRther mogpaeryatetopplyamrized
property of pignment, which is caused by coating.of the
pi gmbthe cpplyare inimddifiedby chemicel praciianr , Apthaodert he
20 content of organic polyner is relatively lowin the

20 camsnbmershacoliganid; npghyoslic eoid eiltyl ebtelr ef scriyhancifi%rby
mass results in difficulty in obtaining the effect of

C apsthatylanacidner-fasiteils anileitacd, fareaiclcid, had dRdeRsed
mass results in remarkabl e inpai rnent of the col or

dey,ehREE BhcPALPRET Yeahtat g TBRhL-useAN Sh@:@&ésﬁﬁkv%gl"kf‘gfent

properties, it 1s nore preferable that the

208?&%%%&@{5[&%&%9&2&9&& %Q&hylolized urea, methylolized

hydroxypropyleneurea, and isocyanate may also be contained, and the
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content of organic polynmer be in the range of 5% by
mass to 10% by nmass based on the anobunt of the

wat er - i nsol ubl e col or materi al. Si nce sone
particles of the color material are covered and thus
veo soexpsesed, it becones possi bl e to inhibitpepdedriosdoo
of col or devel opnent 5 property. Since sone of the

col or, material. are supst ti%#l overed_rather than
oxBBLe prfintiec Wpgerhre N bRl parbunse g e
the, effect brought about by these covered or coated
p#ﬁ'w%ﬁ%ﬁwpm@rmav deagedmoleragi may heivged sioply or in
organic polynmers used in the present invention is
preefrdiaslign.2, 000 or nore in view of production in the
formof 10 capsule. Here, the phrase "substantially
exposed Thapaosortiontodthe watsreh patitrbgihabimiee) SkRdiadhe
intentionally, not a state where particles are

payatciiak layee uped edtRsprsb @Stk bnflbn 46 RESbEHEI% BF mass to
pi nhol es and cracks. If an organi c pignent

WHIOBEIhY Snsds S@lble FhetPemhs E%% bR ATEYo 6% by mass based on the
sel f-di spersibl e carbon black is used as”color
b sl cbfifofRRRLALALL ke, Olmob 2 PIBH BN LR LSRRGS

even when t cont e organi ¢ pol'yner
AR R RS SRS San el b DT P e e
or.gani c pi gnment because fficient ink stqrage .

St B HeHpE s stisgth abtherharyisr frser andoiedueidomsia o

sui tabl e organi ¢c_polynmer dependi ng on 20 the nethod of
nﬁ@?@@ﬁb@ﬁﬂgfmﬁﬁbaﬁé%ted. For exanple, in the case of
interface polynerization, polyesters, polyan des,

pol yur ef\Rdrimnapiigredients gyrbohddhnie thedbaepoxjayeeas ns
are suitable. In the case by in situ polynerization,

poleydet t Dlevebiieltyives aodfmbdtethe abjeyd 418d affed.of the present
(meth)acrylic acid- etWacryl ate ester copol yners,

s iyvesitem( MAWIGENbAA in)RIRORE/ I RRBBRETHAR20R A LS8 200

acid copolyners, polyvinyl chloride, polyvinylidene

e M AOLAT B8l LA kDL 958 gna
g gclsagé% s%%%gygﬁtﬂtﬁgg SR trv\c]ei ﬂélé% rpﬁgfn%{n%s?%r ?:aq.t:gg et he

coacervati on ne S

R P PR B T RS A

20

of, course, to utilize all of, the methods of
ntERegEARRO S Anbow Aantsand jakiomie etsavicmoamdy mayde
publicly in addition to the above. Wen the phase

i #9esi on met hod or acid out method is selected 10 as
the nmethod for mcrocapsul ation, the anionic organic
pol ymerSurdfacsavisetsedsior barrisrdapexcaatotiiticulairBimited
constitute the wall nenbrane substance of the

nand eaAhs wheiondlly bélectelad®peh Ao 1R iARINIRH pr@pSRIRhESf
or a conplex body of the anionic organic polyners
hanionst sieactghds; ShSRAE shlhbthihYs, %ﬁnﬁﬁl}%@é éﬁﬁf&thﬂ@%&f
and the color material such as-'15 selT-dispersible

pj -.d] rsdeR! €aGdY; | ack, or_a.nm xture
o?ggﬁghio g?ﬁﬁg?g??a%‘§%§h as g%ﬁﬂ?g?2%3¥%?%?%ﬁ%¥aw@nt
or..sel fr-dispersi.bl e, carbon bl ack, the curing agent and
t%’éa ﬁérﬁt%:ﬁli%&%Pﬁeg?ﬁag’l%ol ynmers i s made the organic

sol vent_ phase, %qf water, is Placed_in t he_organic

sol ventE S 8 therponippisfREiaskAnfe iclphe bighes ajsoheled
in the water to make 20 m crocapsuks with

sel f-di spersing (phase inveggion enulsification). In



t he above phase inversion nethod, there is no probl em
to add in the organic sol vent phase a vehicle and/or
addi tive designed for the recording sol ution.
Particularly, in viewof the fact that it is capable
Wb 26077188k producti on of the dispersion for reear@Bimgs o
solution, it is nore preferable WO

20071119888PCT/, JP20071058900. t dd a.li qyid sol vent.
oS iR fafe Adua HHsy SRRl iy ione oxide g itJF‘@Y 3
the acid out nmethod, a hydrous cake is obtained by the
pr ethidensorrideadducts malyialont alcahod gster epladenarxide ﬁéduct&
some or all of the anionic groups in the anionic
gr bigher adiphitic amioe gnilengonigeraddwits Haktysacihsngde ethylene
conpound and kneading it with a color material such as
a seldkadidaper sibylanepizgbenddwmts stfats did pds,gidreogdeton
bl ack i n an aqueous solvent; and a step of making pH
s Newlycdl otBklcatiottide M dubtA MaidE belidGeseaBROER@etd, fatty acid
preci pitate the ani oni c group-containing organic

Fﬁ%é’ 5 Sf p ML SR BGR1IART doid e AN Aok IRININRMbitard Fotty

drous cake Is m crocapsul ated by neutrali zi ng
sone: L0r. I Iy QI US|k ash & fattv acid
coRgANts of qrbll BN PGB UL AfcRORTER faty o
wat er.- bas di spersi on,cont ai ni,ng. t he.fi.ne_ani Qni.c_,.
e e R T P R
abundant | y. anpl es. of solvents a i caple for the
above- no'hiedp(ixs‘f%ge? alcaldlp pEs POHP %fﬁ@ﬁl?&iv Qm‘gﬁd andafdies
such as net hanol, ethanol, propanol and butanol ;

10 ar eptienalbhsedecsed Appanding e the indenges Burnose.ia1d gyamples
xyl ol ; esters such as nethyl acetate, ethﬁl acetate
andndiudey glyeerine theimeshylohirnpaesd peptiregririioh soshith and
chl orof orm and et hyl ene di chl ori de; ketones such as
aceti@nee.aritbrrthe kyhylesobxitly laddedttonhose bhizdise dhye mlgsit20ng
tetrahydrofuran and di oxane; cellsolves such as nethyl

cellet YPetBRnBWiie with 2SO} ¥Ee ofille sUtIC ho paRS e oxide or
prepared by the above nethod is once separated from

theagyisnd ¥ant &-Q%ﬁﬁ%@ﬁf whitdahe 8y Mer EbIubilg! @R beaddured
this'is stirred wth water and the required sol vent
15 8N8rd B0 LRALERET TR uhSHARIE LIRS ALY 8% &Ms The

Interes € average partic er o

.20 9888RCT./ JP200.7/ 900 _t sul at ed pi .
ol G FetE R poREERG - O, SRS AR G BT S o
180nm The content  of the_col oring agent to be
ad@sferably digoils, pegy %ﬁ’%’o‘]aﬁ?}%%‘biaﬂass to 15% by nass
and nore preferably 8% by mass to 12% by 5 mass. Wen
the c ont@gareilg npBecesraily Gopasyl sl catingiq grggRICdensi ty
decreases due to reduced col oring power, and
f eatiheoumds; ey iteawtiongllyrayded deparaling Rulthe ingendasur
due to decreased viscosity Wien it exceeds 15% by
20mapsyrposezzl es are easily dried when the recording
apparatus is left stand, |eading to a phenonenon where
no ink dEQASHRERf heEhtnieskehlid doaiPonads iedude
penetration capability of ink decreases due to

exmééqmrﬁi eqﬁcmbl%ﬁg;éﬁ%iowceﬁa@n&%g didetiBtimase due

to poorly-spread dots; a resul tant i nmages becone
r o%%]monia epichlorohydrin condensates poly(methacrylic acid

trimethylaminoethyl methyl sulfate salts), diallylamine hydrochloride
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-Wat er - Sol ubl e Organi c Sol vent- As the water-sol uble
organi ¢ sol vent, either polyol conpounds 15 having 8
or nore carbon atons or glycol ether compounds are
used. When a pol yol conmpound having | ess than 8
waarbonedkons is used, it results in insuffiedemodrnksoo
perneability, the recording nedia is stained upon

dou | e-si de |nt|n and t tter ity .gnd jmage

E St §/ﬂlagaé?’@§sc8p?}éf A A il Suttn
over hhe recordln medi a,. 20 resultlng in

Hivvde), pgiva F%qneﬁn@mﬂdyoq omde palps, weldallylamine As t he

poI ol conpounds having 8 or nore carbon atons, for

emp@ﬂoad@ﬁm diall3amaneketivdilortide salid,ldcrylamide % at

250), 2,2,4- trinmethyl-1, 3-pentanediol (solubility:

2. tﬁ%lﬂhnﬁﬁ@):omﬂmstd, palylvﬁ;yléﬁh&e:mﬁobﬁhemf dich@ndiamide,

wat er - sol ubl e organic solvent is preferably WO

2(0d 2 9G8R G B3R 00 /BR300 a Kehy dBRSSE EinddBSathY,
mass, nore preferably 0.5% by mass to 10% by nass.

\%lﬁdlgﬁaﬁg%lyamﬂbedlw&l&ﬁl@&%hdxﬁuﬁoéaltpélfn‘dbﬁé‘alt@é Iy

limte can be 5 optlonally sel ect ed dependi ng on

mhﬁﬁeng‘gg%gﬁtﬂg@ecteg EBﬁI@J ?@%ﬁ% {criur?éqleactglm
°| it 02‘30%?@% Ps’g%‘l}aﬁgidassﬁwéé‘%%a% halg por gﬁ)Zi ent | g
?rn%&'lﬁw?laiﬁé ammaE ot g auihy e eaSPip?o%§?ene

egcoI 3- propanedlol 1, 3- but anedi ol ,
PR dinled dimethlepmymonivg ehlpride dialylamis: bseﬁhpawend@ jsalt
1 6- hexanedi ol , glycerine, 1,2,6-hexanetriol,
dErWa’EJMB)a ﬁeltjﬂ&lmﬁde d;aEthJIuat}aﬂemmumumrrdﬂcpadaf cagolymers,
pol yval ent al cohol al kyl ethers such as ethyl ene
glageydhtensdice tbylamideatiallgiamih e g d gd htorhd o avpoliubh ok,
et her, diethylene glycol nononethyl 15 ether,

dipelyeyhangeiglive QdthyRaeshing! de@iv@@fves dr E&E}Ydﬁﬁ% ipiRels,

monobutyl ether, tetraethyl ene glycol nonomethyl ether

a I Rl
L L S

e gl ycol nonobenzyl ether. These may
béﬂﬁgygpg?ﬁg ‘D%E%Fn conbi nat i on. 20Anong t hem

Bty %&Bﬁr{e u?%%f?%'mé’fre%%ﬂ GRgBEED. TRyl one

20

gI cqQl, propylene gly dlpropylerte glyco

ob pigh@vgpg&éﬁmwﬁi@ ulp, aprdaniel pplang pphrdeplected
1 4- but anedi ol , 3-methyl -1, 3- but anedi ol ,
1 PapeR Bpdasinedairopartpnsgensehe dituise obtanpdknmereuhaking
2-met hyl - 2, 4-pentanediol, 1,2, 4-butanetriol,

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 subsirate in the present invention may
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WD 2007/ 119888PCT/ JP2007/ 058900 1, 2, 6- hexanetri ol ,

t hi odi gl ycol, pentaerythritol, trinethylol ethane and
trimethyl ol propane are particularly preferable in view
of their dissolving capacity and the fact that it is
RSRbPlBssk0 obtain excellent effect on the ps@&yveadolfie
of poor ink-spraying property caused due to water 5
evaporation. . . Exanpl es of the ]actam conmpounds

i ncﬁfoaa%mzvﬂm e ulRFEr P\ made By cheynicabfreatment of wood
N- hydr oxyet hyl-2-pyrrolidone and s-caprol actam

Ex anptarial glch pe tygeddeachep ctaftl pulnsc hertde laayad trdei ldeackad
et hyl ene urea and 1, 3-di met hyl-2-i m dazolidi none The
anouaft roflps heeadleafdoepoubldatiedyea figodas, ineedledeaved tirse
generally preferably 0.5% by nmass to 50% by nmass, nore
pr ediledrhyd k34 yuliis Brdadle2@Yede)ble@mid sulfite pulf a@pdes
of the saccharides include nonosacchari des,

sdi JegediiafrbélBRackdd SOSACHRIRE] KlBsdIch el GnBfhached sulfite
trisaccharides and tetrasacchari des), polysaccharides

or HAfpk ¥2héseS1daEd ﬁ%fe-uﬁ%mg?& B&MHte .#)a | vV&gslﬁ?er materials;

mannose, fructose, ribose, Xyl ose, a nose,

O R et AR lca PSR S ) REEa ST B mept o

sorbi tose L uconol act one and |tose are particularly

or S esiBftprals Such ad ropng gy, shemizopad Ruliyshaiy o

br oad .sens d can he used_to 20 epconpass a w de

r arfgeFhgnt Pf}ﬂ)él qrpel cherisRy PelRgaF dh otkar fiher materials.

acycl odextrins and cel | ul oses. The derivatives
10o0f  t he sHuetharmews used PapkysmeaiUke eigpivgds andfaw mmterials

saccharides (e.g., sugar alcohols (represented by the

germéthd usest papea pulGGntRAEHOBRCHR D, whiterveith mitlei marks,

integer of 2 to 5), oxidized WO

20@¥¢d K88 8P CAYdEPRAR NG9 RRe Stgdiusn ¢hit®, sindlidneE color

acid, uronic acid), am no acids, and thioacid. Anbng

t hevhitd Wk paben Bpdalafieh RAE, tancth 3 HiYh BLE fn%&%?hﬁers and

Exanpl es of sugar alcohols maltitol and sorbit. The

100 Byl o B P Bk b I P eHBaPLELBUEE,

e A

-dra i scharge, \When the content is top |large, ink.
vi SBELPEFIRRY Phadtasudh 4% LOTFmA BB B bR AT s pEHive
viscosia¥ rﬁnge‘ -Surfactant- toThe surfactants are
no PPN RIGR 4F¢ Jrfpimeerrrelateddivetse uspd Dénehaes such as
PPC sheets; used papers of papers or plate papers of coated papers such
as art papers, coated papers, finely coated papers and mat papers; and
20 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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sel ected dependi ng on the intended purpose; exanples

i ncl udes anionic surfactants, nonionic surfactants,

anphol ytic surfactants, acetylene glycol-based

surfactants and fluorine-based surfactants. In
waedohi/qedsar , at | east one surfactant sel ect egcfisradirossooo

conmpounds having the follow ng 15general formulae (1),

bl oy e Mgyt o BEBERAA By o ~©

vvher %I Is an al kyl group; "h" is an integer of 3 to
é?i ' is any one selected froman al kali netal

|on uat e nary ammni um uat.er nar

phos phaRE e R R L e
COO-R2 Gener al Formula (11) WO

Z20BawingoBERPET/ JP2007/ 058900 where R2 is an
al kyl group, and "M is any one selected from an
dilkadissneintibr istrp, inawlichtused apeaimmninber inteofilzre byar y
phosphoni um and an al kanol am ne. S5where 113 is a
hyehtacat heth g voethaaidl fde'ce hfd @hemiadg @ndqgirittet dnROare
R4- (OC H2CH2) | O+ General Formula (1V) where R4 is

FehyRb RPN Ahawp and "j" is an integer of 5 to 20.
CH3 H (OCH2CH2) (OCHCH2) p-RéGeneral Formula (V)

koph %Ie%nﬁ?g §t8p fn WIHEPFAERA ISt OHP 1AM ahd (BB fikePand' ©

an intege

dl_lsts contained in the u_sed paper are removed_ using a screen or a
cleaner;

(8) 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 cui'ling of the printed
sheet.

For fillers for the substrate used in the present invention,
calcium carbonatg 1s effective, and inorganic fillers such as kaolin;
burned clay; pyrophylite; sericite; silica.tesr such as tale; 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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of 1 to 20. CH3 CH3 CH3CHCH2?I-C CH2) CH I 2 O H
CH3 CH3 Il G 9CH2CHCH3 0O where "g" and "r" are an
integer of 0 to 40. The surfactants
represented by the above structural fornulae (1) 15

AodokAhdss@r € shown specifically in free aci pd@pi®7oss900
bel ow. WD 2007/119888 ON 1) CH3(0OH2) 120

g%%%&%&ﬁ%@ﬁ@%@éﬁw 1in§)ted and can be optionally

Cl - 12) 120(CHZCH20) 5CH2000H (1
I-@i BTy breorpaierna ot @%@@m@mmused for

inkjet sheets. Preferred internally-added sizing agents are, for example,
rosin emulsion-based sizing agents. Examples of internally-added
siziﬁg agent used upon fabrication of substrate are neutral rosin-based
sizing agents used for neutral paperrﬁaking, alkenyl succinic acid
anhydrate (ASA), alkyl ketene dimers (AKD) and petroleum resin-based
sizing agents. Among them, neutral rosin sizing agents and alkenyl
sucecinic acid anhydrate are particularly -prefergble. 1t is sufficient fpr
the alkyl ketene dimer to be added in a small amount because its sizing
effect is high, but when added it becomes likely that the friction
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 pa:.rts 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 whitg pigment include white inorganic pigments such as
light calcium carbonate, heavy calcium _car_bonate, 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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(1- 5) © CH3 (CH2) 110HO (CH2CH20) 6CH2C0011 5CH3 (1- 6)
CH3 (CH2) 6CHO (CH2CH20) 3CH2COOH (CH2) 5CH3 CH CH
13|3 CH2COOCHCH2CHCH3 1-1) H033- CHCOOCHCH2 CHC113 1 1
CH3 CH3 CH 3;. CH2COOCHCMCH2CH2CH3 (11-2) HO38
WWQ‘QQ‘QQ‘B CH3 CH (CH3) 2 (1 1-3) pCT/idr2007/058900

hydroxide, alumina, lithopone, zeolite, magnesium carbonate and
magnesium hydroxide; and organic pigments such as styrene-based
plastic pigments, acrylic plastic pigments, polyethylene, microcapsules,
urea resins and melamine resins. These may be used singly or in
corbination.

<Production Method of Barrier Layer>

The method of providing a barrier layer by coating method on a
substrate is not particularly limited, can be optionally selected
depending on the intended purpose, and for example, the method of
directly applying, the method of transferring one once applied on the
other substrate onto the base paper, and the method of spraying by a
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.

Adrying i;reatment of the barrier layer can be performed using,
for example, a hot wind drying furnace or a heat'ing 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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CH2000CHCH (CH3) 2 1 H038 - CHCOOCHCH (CH3) 2 CH (CH3)
2 (1 1-4) :CH20000H2CH2CH (CH3)2 10HXBS - CHCOOCH2CH2CH
(CH3) 2 Exanples of the anionic surfactants include

pol yoxyet hyl ene al kyl ether acetate salts, dodecyl
WoOgeNgusssl fonate salts, laurate salts and pcrar2007/058900
pol yoxyet hyl ene al kyl ether sulfate salts. WO

2007/ 119888PC17&%{2007/ 05890

nofi"6HT BT

et her, polyoxypropylene polyoxyethylene al kyl et her,
po eF?}'?I @reolengagesdt er , pol yoxyet hyl ene sor bi tan
fatty acid ester, pol yoxyet hyl ene al kyl phenyl

et heploripgl Agpyet hyl ene al kyl amine and 5

pol yoxyet hyl ene al kyl am de. Exanples of the

anphol ytAstisurd@tigadesit] itds uekdetably 0 @dd atde petapieafat e
salts, lauryldinmethyl betaine, stearyldinethyl betaine

Exanpl es of the
EYy @H@lﬁﬂég%%& pdipaile) sickyas a

5 anglglnaé.ﬁndﬂdﬂ doyste @ e toaytifet ai A8 theSRAGoRI MRl dakticles, an

15

20

| auryl di met hyl am ne oxi de, nyristyl di met hylam ne

oxa&feougtcﬁ@e\é&%%?ﬁﬁx &;amnm hgfes I%tham used in which
di hydr oxyet'hyl | auryl am ne ox | F F (f

e 1a{h el %eﬂ‘f?l" '1%% Bfe 84 g?%n;%%ﬂ%% dys Pas bosm eqntined.
Eiimh Eﬁ%f%te eé‘#f@%?’%i% @&%ﬁi@%ﬁ%ﬁ%&ed" means

yoxye ene palm

O-tetra 5-deci ne-4, 7-di ol

15%1?’2%@5(2}@@ AW, f:q: ogm@tqimq as 'been mclude&mﬁne polymer

3, 5-di net hyl- 2- hexi ne- 3- ol gi Surfynol s 104, 82,
10 4EEATtiglRS @ra Stete whpre @éplfm@tﬁrm

be used.

rappbeem edgorbebapithe an

surface of fine polymer particles. The color material is not particularly
Bimited 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
intended 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 I;arts by mass of water at 20°C. Here, the term
"dissolve(d)" means that neither separation nor plrecipitation 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 f:han 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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Among these, Surfynols 465 and 104 and TO offer

excel lent print quality. For the fluorine-based
surfactants, those represented by the follow ng
general formula (l11-5) are suitable. 205):

v RG2(084820F2) m CH2C1120( CH2CH20) J- 1 wher e 'pot/sp2807@88900
integer of O to 10 and "n" is an integer of 1 to 40.
Exanpl es of , t.he fl uori ne-based factants. include
pefsiiaEPYal & Jramagter g g{f’é‘t%‘ﬁﬁ@, &g@mﬂwa@vl&%mlpggmg at
carboxyl ate salts, perfluoroal kyl phosphate ester,
petipthigemg wpringsndiltemdndhe samier seswing)indaibaeky|
WO 2007/ 119888PCT/ JP2007/ 058900 bet ai ne and
peekthizombadirshargimgrstabilitde conmpounds. Exanpl es
of the commercially available fluorine-based

sur f act dxamplecdiiodbe Scrlbiing agdidil, than thadse destdiBed MRk,
5131, S132, 5-141, S-145 (supplied from Asahi d ass

Coincludeigmedits] wWaich &fe 93 parficIarlyitnf8d addeniR9,
FC- 135, FC 170C, FC 430, FC 431, EC 4430 (suppiied

f i N fi 7Qrobs - Ard
I b O Bl A0

P S e S s
B A R TS S 20

particularly. excellent jn reliability and _offer
eﬁfr}’éﬂw@ée THIm ¥8 Woﬁsﬁ#éwel,m Eath chrowipm yellgw, caabon teek,
surface tension is preferably 25 mV mor |ess at 25C,
nol?rélsg,lla@ftgwagp§ R ahpgwdens. | Aspngitheggearbon black and the
For the fixing agent for pignment, any resin emul sion

c dikepre Fefudpe e dExaRpdésofEarbai back includes thoge pasiuted
emul sion is one obtained by dispersing fine resin

panst suchgaiblinlyviaiceyn asthRodsms A Boitid 6t RRESR], addend®)method
contain a dispersant such as a surfactant if necessary

20FhetteenmtbRicthdd. €., content of fine resin particles
in the resin enmulsion) of the fine resin particles as

a di spexmhARIRANAILe AN phlordis iHANGE 8L idhahier abl v

10% by mass'to 70% by nas e average p

oy e Pptshfe dyASRERILE ARL BRGSO LS SkbRnle ana

paarmt'jilg:euiaﬁt%i{.y zl-hrllao!nlggcﬂgm?ftheueslz?o Il)ig“maerlllta!s Qgh %fle polyeyeclic

pigments are preferable. The azo pigments include, for example, azo

.lakes, 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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WO 2007/ 119888PCTOP2007/ 058900 recordi ng appar at us.
The fine resin particle ingredient in the dispersion
phase is not particularly Iimted and can be
optionally sel ected dependi ng on the intended purpose;
WHaPhesss ncl udes acrylic resins, vinyl acetpgirgrRassgoo
5 resins, styrene-based resins, butadiene-based

re?%fs, st yrene- but adi enebased resins, vinyl

fib6#4t8%- based resins, acryl styrene-based resins and
acryl silicope-based resins. Ampng them. acryl
si | i condbegekegs p éﬁﬂ@gﬁﬁémbﬁﬁﬁFﬁ&%5PP§aHV3F§¥S%ngCanbe
The resin enul sion may be approprjately prepared,  or

1 @psmmally selectegd dapanfing e thespendet narBese: fRNEXBE R ed.
Exanpl es of commercially avail able resin emul sions

i riiheldpiganogal cilot PiSmeis500 2x¢splifiethe-Bhgsgimay beyped
enmul si ons, supplied from N ppon Paint Co., Ltd.);
Basigggtor4Q@dmbacdtydd.c resin emul sion, supplied from
Dai ni ppon I nk And Chem cal s, |ncorporated); Boncoat

5454 15 H,ShM16N6F RefikhtLiok BFdck i8NS cQiton IaEp(C.Rd
from Dai ni ppon I nk And Chemi cal s, |ncorporated);

SAyify 9%%145§t7¥fs%9§h§?§ﬁﬂeﬂc& bIRRI Bogblagk ONtetylenPBlacRGnd

fro eon rporation); Saibinol SK-200 (acrylic resin

E%%%Epﬁf%%k%zg alfl&é‘i%% %%ipgﬁﬁﬁfﬁ@?-%lééikﬂﬂyn%%%ﬁ?ﬂd
[ R Ha : i L. -
S CRB S, 1O SRS LS RIMET o Al rak . b ent

Toyo I nk MFG_ Co.,_ Ltd.). and, #3070 t hyl .

e inele iyl Asothgciohn Dlakks HOghgF ShoRIa R dppRP ki hase

M kuni Color Ltd.). The content_of the fine resin
paprodubet by threfrnace methassartbe phpapelmethog agdchayppg a
0.1% by mass to 50% by mass, nore preferably 0.5% by
VWO ARREY ba 848 RERAdie? 00 7510880 @0nm esspeeifiz Gy fage reepsof 50
and still nore preferably 1% by mass to 10% by mass in
t h@2igils. 308 1hi/8 as masistrablyt BillemetnideaDRP oil ebsorplmn of 40
0.1% by mass may result in poor effect of inproving

antaT7 FOMROS 150 RLARLE! ¥ valRdilPeitent € MEBaba0g @gd pH of 2 to
stability, whereas a content of greater than 50% nmay 5

reggkég%&&{%y@gced ink storage stability.

Mor eov ul'traviolet-curable resin may be used in

urabl e resins I1nc ose obtaln

conki : kn
EIO r la\r) iat %%‘mﬁ)’:mg 5@_1:0%&18?&&?’ avﬁ?ag)gée B#(ﬁu@%h@ﬁ cgzgoogy

20

o AP AR Kb RSO 2 a5 o.

O OTe aboEo AATE pEEE WS o885 PR A5 om
Mitsubishi Chemical Corporation); Raven 700, Raven 5750, 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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carboxylic acids such as acrylic acid and nethacrylic
acid and esters thereof include, for exanple, alkyl
acryl ate, cycloal kyl acryl ate, hal ogenated al kyl

(et Wacryl ate, all coxyal kyl (netWcryl at e,

vy diooxypadskyl (et h) acryl ate, arni noal kyl PCT/IP2007/058960
(metWacryl ate, 15 tetrahydrofrufryl (nmetWcryl ate,

al t late,. glycidyl (e ¢ryl ate, . benz
retloa e B shunliol Subleehir ik Sefh Priptoush

(net Wacryl ate of_al kyl ene %i col , pol¥pxya[kylene

ol Beiatex Uy Pristes,Vigrinispadot, dirinter 46y Boacial Bidck 6,
pentaerythrit tetra(netWacryl ate. Exanpl es of

acPytedh Bleck feSpertalyBlack d4 snidSp@ialddlaviatti (mamlieddrenf

i ncl ude (nmetWacryl am de, di acetone (netWacryl ani de,
anBegydNal.al kyl ene bi s- (et Wacr yl armi de rnonosubsti t ut ed
or disubstituted with al kyl or hydroxyal kyl group.
Exanpl esFo@fthé PRroadity Eomm%mﬁng,m@aﬁﬁﬁe@bfmFm%JlaﬁsOﬁ?.' ,

allyl isocyanate, diallyl phthalate and trially

i SﬁﬂW‘iﬁk@tlﬁeludé/,\lB&%}hﬁ?&ﬁ%@%ﬁ%%rzégfmw1 (fast yellow

Al'so, isobornyl (neth)acrylate,

éF@%?fg{%%?%%%ZQ%?%%@Q%%‘R%%?% Qﬁéf%‘f’?ﬁﬁg%hﬁé 320
o SHUP SRS 5ot donEh Tand: (R sdEpllam L & 9%y

po y yl ene 5 or. pol ypropyl ene glyco

B & BAn oy fobolise TRy Ty 8145, T Ciseazo, 138, 150, 151,
Di cycl opentenyl cinnamate, dicycl opentenoxyet hyl
ciﬁ%%ﬁ%féﬁﬁclicyclopentenoxyethyl nonof umar ate or

di fumarate are al so included. Al so, nono(netWcryl ate

or dgneBwanplésaafeighestsfobns(gbnta bilsrineludy| bRt not limited
oxyet hyD-spi ro[ 5, 5] undecane,

3,t8; Bilspikuieritirad Dyd,-52 70X 1N R (BrilliSetl@st dQrlet), 23, 31,

t et raoxaspi ro[ 5, 5| undecane and

3, £3: D (5ehr Bra@¥ 1 £ ERY BB IBLY) 04 2 B ML G d OB (CaP), 48:3

nmono( met WAcryl at e of et hyl ene oxi de or propyl éne oxide

ac géfﬂ:&&bxﬁ%é{ ??e@\?@f 4§gg§%&£ﬂ&ﬁlreh% 8%h)), £5:1BE:BYds

er of nobno cr

oi ey b 6P fling S RE3 G, AP RE B BB Bog ek
(1B BB Ry c kBB PR e dhin e, 112, 14,

(et Wacryl ate and cli hydrodi cycl opentadi en
(ERERSH] guinneriinmey e, 146n 4% 1HRol6Bol PR FEbILES,
nononers nay be used singly or in conbination.

AL PR E8H5P! 120,398t BRI APRemidz2.e ol i gomers, acrylate
esters of epoxy resins include, for exanple,

di gl yci Byhmgiestdi@igrdémicryt egsm niks2Bcloids henalt 18united to,
reacti on products of epoxy resin, acrylic acid and

el hygipeenebdrioeh8hed (cppé shidalbeghaiR, bILERL 1NN 15:2,
products of epoxy resin and 2-hydroxyethyl acrylate

ang:J (phehABSFHANe BRRALY ABE4, 3%%{?31 510%%3139)151% E), 15:34,

di acryl ate and phthalic aci rat €.

URBALHEALNSEN/ 83! BT BACRC D SEOLMMBLE LRI, 25 esters

of met’hacryli'c acrd

2007/ 119888PCT/ JP2007/ 058900 polyol , pol.yesters

bt ai neMO NSRBI S TRRaBrOPY SRtepRetale catommfer red
pht hal i c. aci d anhydrate, reaction_ products of

D8FSAR 25 Dbt crlorle bt ndrdimiyed bo e by aFAcab red 45 11%n224,
products of pol wethyl ene glycol, nmaleic acid anhydrate
and gl ycidyl nethacrylate aig included. Al so,

pol yvi nyl al cohol - based prepol ynmers such as t-hose
obt ai ned by esterifying polyvinyl alcohol wth
succinic acid anhydrate and subsequently addi ng

gl yci dyl nethacrylate, polyacrylic acid or maleic acid

copol yner - based prepol yners such as reaction products
of nethylvinyl ether-maleic acid anhydrate copol yner




10 further reacting glycidyl nethacrylate therewith
are included. Additionally, urethane-based prepolyners
I i nki ng a pol yoxyal kyl ene segnent or a saturated

pol yester segnent or both thereof through urethane

weangyanshavi ng acryl oyl group or nethacryl errgrnotsso

at both ends can be included. 15 -Additiona
ngr.edi ent - The addition r ts_are not
oLt BB OTPRER O d e sRei B hsb on gt 37 Col GRemaths
needed exanmpl es include pH adjusters,
angﬂ%%ﬁlﬁ%ﬁﬁ ti-fungus agents, antirust agents,
antioxidants, ultraviolet light absorbers, oxy?
absor ber&s ’elmmgnfgams selsiigperable. plgmenamtreeeutﬁb ¢ heed
anti-septic/anti-fungus agents include 1, 2-
bewhi ot e slabiyedidpaned waitkohiub nesihehy dispacsanaim whsddatum
sorbate, sodium 2-pyiidinethiol-1-oxide, sodium

5 beagabge Rpdkopbdicdiionp it batledrtophe pidmenturfdde directly or

10

15

20

adjusters are not particularly imted as |ong as pH

CathdghagdiodBéestohle frdip. ”Wsea i@s{lﬂ%ﬂe BV SBilsYersant for
affectlng the prepared ink

20000 Q%
sol SRS R e%%nﬁhgﬁﬁnﬁﬂa@%i’% e
er.s in es such
E{Jﬁ 50 ekeﬁ%rpdgeee iR Freas KtieEh rad bty has
aIkaI| netals such as I|th|un1hydrOX|de sodi um
hy @ BRIGEC SherHBHAEE 8 hydroxi de, hydroxides of 5
guat ernary ammoni um hydroxi des of quaternary
phos phonklignyolumg-avarassrardickedipmepgr ofthe pelf ﬁew&vfeb@uch
as |ithium carbonate, sodium carbonate and potassi um
c apigoreatds pEfarables. 0y toeD. advtheneirefegeblyD.0 hehdd®.16um
acidic sulfite salts, sodiumthiosulfate, anmoni um
t hiroglky col at e, diisopropylannnniun110 nitrate,
pentaerythritol tetranitrate and cycl ohexyl anmoni um

ni t rat e.Edaplps 65tHef ardibgic dydidphiBagtcp inchidde —COOM, —

phenol - based anti oxi dants (i ncluding hindered

pheoolr, LReSHNANGR) M ANEOENPBSSSOAMICOR daid:e M represents a

sul fur-based antioxi dants and phosphor ous- based

anﬁﬂrcﬁ%k@x@%aﬁn, an alkali metal, ammonium or organic ammonium. R
represents an alk;yl group having 1 to 12 carbon atoms, a phenyl group
which may have substituents, or a naphthyl groulp which may have
substituents). Among them, it is preferable to use ones in which —
COOM or —50;3M is bound to the color pigment particle sm:face.

The "M" in 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
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Exanpl es of the phenol - based anti oxi dants (i ncl uding

hi ndered 15 phenol - based anti oxi dants) i ncl ude
but yl at ed hydr oxyani sol e,

2,6-di -tertbutyl -4-et hyl phenol ,

veo sar/yssy3- (3, 5-di-tert-butyl-4- PCT/IP2007/058900
hydr oxyohenyl ) pr opi onat e,

S o anﬁﬁ%ﬂ ACene f‘iﬁ%nﬁ%ns s g bu}% aﬂ@&a@iw a cglor

butylldenebls(s nmet hyl - 6-tert-buty| phenon,

3 Pogpeal having BREAYIC shaygs-is the method of introducing ~COONa
tert-butyl -4-hydroxy-5-mnmet hyl phenyl ) propi onyl oxyl et hyl
| 2pdg thellon pigmank payficle Byl rdenahes of which include a

14, 3-tri s(2- net hyl - 4- hydr oxy- 5-t er t but yl phenyl ( but ane,
1 rﬁeiﬂmﬂ i neilinatioR of c@lot pigi@thydireh@fidndouitilsodium

hydr oxybenzyl ) benzene and

5 t @iypautilolibd tahiib2ioa o stBondtiordbt doddrt pibiHett, -y d XN RSN
yppr opi onat ei met hane. WD 2007/ 119 8 PCTOP2007/ 058900

E&éﬁ%hﬁgéﬂ@iazbﬁﬁm?ﬁéﬂ%ﬁ?éﬁ@r ﬁﬁnhé}f%' dants include

phenyl aphthy am ne, cc-na ar ai ne,
NN Epet &&%%&Rﬁ;s%%%@%@%p S AN

2 oS b bR e BRSO the i ngs bRt BERDS shown

bUt¥Lﬁé% xyanlsole

215 8% 2k Beue wafprpble apdithe soloymafepighin which any
4, 4' butylldenebliiS met hyl - 6-tert-butyl phenop,

4 Oﬁthetsnﬂ@ﬁ.b@e@ bpendyja the: pigayent @urﬁgp@m@tﬁble

tetra met hyl ene-3(3,5-di-tert-butyl -

dlhdeop ényo r opi onat el met hane and

1 trds( 2§E§&£yl 4- hydr oxy- 5-

te utyfph gf ane. 10Exanpl es of the sul fur-based
anti oxi dants include dilauryl-3,3" - thiodipropionate,

d- L%k%_gggyipropionate [ auryl stearyl

I propi i nyristyl-3,3' -thiodi propionate,
[ % pgthlog I propi onate, 2-mnercaptobenzi m dazol e
*&iﬁ?r @ sul fide Exanpl es of the phosphorous-based
ant|OX|dants i nclude 15 triphenyl phosphite, octadecyl

p L 8 —"kbdh,sodecyl phosphite, trilauryl
tri |ophosph|te and. trinonyl phenyl phosphite.

PR es of the ‘ultraviolet light absorbers include
be @ RETeN@tEed ul traviol et |ight "absor bers,
benzotriazole based ultraviolet |ight absorbers,
sal based ultraviolet |ight absorbers, 20

te-based ultraviolet Iight absorbers and
conplii;§alt-based ultraviolet |ight absorbers.
5 -7

5 benzophenone-based ultraviolet |ight
abSo'oers i ncFdde 2- hydr oxy-4-n-oct oxybenzophenone,

2- hydr Ryt~ the inetod @€ pradBENARNRERGRFersible cationic carbon
2, 4-di hydr oxybenzophenone, 2-hydroxy-4- WO

Zﬁg%k%am%@&rbﬁgﬂ& éx‘%ﬁﬁggg%ﬂﬁﬁmwﬁ@ﬁﬁﬂfb%%ﬁ?gs o

-t et r ahydr oxybenzophenone

%@@%@1@8&@@%@% APy heY 1?0"’651% W 3ERb S 2
2 {x%w R%dr AT d ”e%t@%h 5 %r@tg{ﬁ Eg'?gﬁé’%h%d that

includes a step of treating carbon black with 3-amino-N-ethylpyridium
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5 and

2-(2' -hydroxy-3-tert-butyl-5'-nethyl phenyl)-5-chl orobe
nzotri azol e. Exanpl es of the salicyl at e-based

ultraviolet |ight absorbers include phenyl salicylate,

Wol8énés yl phenyl salicylate and p-octyl phesgslypoe7/038900
salicylate Exanpl es of the cyanoacryl ate

|t [ r : i :
ﬁ@?ﬂq@%yzﬁ’é e Ghat B3 HP S A IGHIR to chi
e%é % cyano- 3- nethyl 3- (p-nmet hoxyphenyO acryl ate
anH1 1- 2-cyano- 3- net hy1l- 3- net hoxyphenyO acryl at e.
of the nickel conplex salt-based ultraviol et
ab orbers i nclude, for exanple, nicke
bi go sulfide, 2,2'- 15
thIObIS%. 3 octylphelate) n- butyl am ne nickel (I1),
2,2 -th|ob|s(4 tertoctyl phel ate) - 2- et hyl hexyl am ne
ni ckel (In thegmdsent invention, the hydrophilic group may be bound to
2,2' -thiobis(4-tertoctyl phel ate)tri et hanol am ne ni cke
5( | the Tndadendf thé chlten slkelmedi smoskdr atbmiihgrompes dxemples of
i nvention is produced by dispersing or dissolving at

| egigd alielgrod BRIWId AlyBeenbs Bawalgelr to ROcaabbulat@ns,
organlc solvent, a wetting agent and a surfactant, and

Eﬁ@nﬁ%@ﬁ@ﬁ%&éﬁﬂ'&&'h@%‘ Isubéf%ﬁgﬁseiﬂd( $aphthPl gdups which

eous solvent, and” by stirring and m xi ng as needed.

Th Ia Eﬁ%rsﬁibg&t&é[n%gt 3@}% llﬁ[‘caé’k 18@%6’1@&' Whidn El‘garﬁg{drophﬂlc

nce using a san onbgenti zer,
|nt sh ul t,r asqni,c,,di s .
mirEis AR 15 R RhifaRof s oA TRANE o RRETR ke
2007/119888PCT/J 2007/ 058900 . .
10 5t PEGIPISETRER FRShRAR: dOR $7aeeP mﬁ%@@f‘?’ﬁgﬁ‘”ﬁﬁ%“@g@ a% alkali

magnetic stirrer, a high- peed dlsper3|n machi

{ headthkes quaternary wRoRES oo PAS Qs hgky S 4 a pheny!
properties of the ink, for exanple, |t is preferable

t hatotpt snd M2 psan plkadiume ted or GuAtsroary amhopiupy 4nd + he
follow ng 5 ranges. The viscosity is preferably
5 CpHEsMHpore, nore preferably 8 to 20 cps at 25C. A
viscosity of greater than 20 cps may nmake it difficult

t 0 ensurg thekerdb&etiakghinch, piabbht diypersions pregdred by using
surface tension needs to be 25n\Vmor less and i s

spf Sig%ﬁ:@di IR0 2opNLEea. A surface tension of

ess t nvvnwresults i n remar kabl,e i nk bl eedi ng
Séfgiﬁ oo ﬁ%&ﬁ%ﬁé%gé%%% 'E&%IJPE%% polyther b nde®

tensi on _of ,gre r th ult in i nk

o LF R AR ﬁ%}%ﬁ@%d&rﬁ%tgm% s b el 8 o

beadlng and pr ol ong |nk_lf &5 The pH val ue

i s ITASRCRRTRF Y78 gy %’“St ean gtiin coI or

is not particularly I|n1ted and, can _be opti ona]

seleehisgzalagendpemiiband Heinch serbdarguspp Feed pﬁlynaeaﬁ §ch

i ncl udes yel | ow, magent a, cyan and black. The use of
20an ak plgisEtacid pirrigegnamend agwo reingl pHepmerc el as gedatin,

recordi ng can produce nulti-color inmages, and the use

of cageinhMdbumin 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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20 set conbining all of these colors for recording can
produce full-col or inmges. <Additives and Physica
Properties of Ink> 1In order to inpart desired physical
properties to the recording solution (ink) of the

WU Beenbssgnventi on or to prevent cloggi ng of penkizetrosidés
2007/ 119888PCT/ JP2007/ 058900 head nozzl es caused by

dr.i ink, it i referable to e oy a water-sol uble
orl: peRigpiesiilob and crgrrEmRty; esehefaaeleRelYEIfEs o
penetrating agent. The wetting_ agent .is added for the
pUvEB a8 saiug: stpaph ghigoletoand sedivm starplerhordatnester:amd
caused by dried ink. Specific 5 exanples of

wasea wesd| nolireexsryyahiss sedlure algnatecinddelgpuity akapiesglycol
such as ethylene glycol, diethylene glygol,

t reistrhyrk éndudéd.c din, pdretsyadidiid gegng | wael polpalkyeiduhl gne
gl ycol, propyl ene glycol, 1, 3-butanediol, _

1, patypriepictediod) polgrinfBiyiydiidons; Eﬁ@ga y1@hethyl ether;

1, 4-butanediol, 1,5-pentanecliol, 1, -hexanecylol,

gl | RE; R i1/ = 2 i B3 EOL e o
0 R Pine R o o oyl R, JRIARERPAgid o
paj t h t hyvl ene. gl yco

ol o BOthe R ST s s BB SRR A Gt mer

di et.nhyl ene gl ycol nmonanethyl, et her, .di et hyl epe gl ycol
T R e R RA-GHE U 6Pt HEHOBRA ogeeal
triethylene gl ycal nonobutyl ether, tetraethyl ene
gl&ewe 1 ¢ RYrmet iy as watersobhle shigens madpic acid
nmonoet hyl ether; 15 pol yal cohol aryl ethers such as
etcAREREr gpsiae| watstepluble vingt haphthatahecadryl expelypheromsisins,
nonobenzyl ether; nitrogen-containing heterocyclic

c ompseusasbludhyasaitheleny lmPepyacidtipbdyraer resins, polyvinyl
N- hydr oxyet hyl-2- pyrrolidone, 2-pyrrolidone,

1 pSrsbilidehsygolysit gz bl kel nadte] eQePs0t-aepRiHalewd des
such as formam de, N-nethylformanm de, and NN 2 O

disaITehdbs! ok ABA Ale RTS8 §HERrASy RALSHARA AN Mo

di et hanol am ne, triethanol am ne, nonoet hyl am ne,

digd e aing | Lo -GARk 2 REDg
e S B folyrhth SR L RN U nRA " R
thocl] l.: | en arbonat e; et.hyl ene .
o Sh 3 AR D B QR PR P g Y thaprgti
used, singly.,or in conbination in WO .
B OF AR BET IS PIEh PROBHOYS haTAR S AFDExTH BRURPErnedhe
pene&rathg agent is _added in_order to adjust the
i ReRalygtiziyg foaykic and; methassvlivadd ot shxrerewigya monomer
inproving its wetting capability with respect to an
ahavigigeother hpdysphiicegtoups efepassttudacinpresrabie.t he
The weight-average molecular weight of the copolymer is
preferably 3,000 to 50,000, more preferably 5,000 to 80,000 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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5 penetrating agent are those having the formul ae
(I)-(1V) shown bel ow. Pol yoxyet hyl ene al kyl phenyl

et her-based surfactants having the fornula (1),

acetyl ene gl ycol -based surfactants having the fornul a

wblao71pky oxyet hyl ene al kyl et her-based suf agtrapiosriossoee
having the fornmula (111), and pol yoxyl et hyI ene

PMBAIHTIEA S5 BESE LT e
PRt bR s Pt &eaf ol e 62 %@ﬁ%ﬁ 51y

V\/nere R.is ia i near br an hed106 14 dr%car boneal

cRaPReaipRoFipl g anee e} isgn fheguparag

303 111l CGl13 - CH- CH2'" C- C" C- C- CH2- CH

CHslyner dispeyganti self disterpible mipmwerprarftides ¢ by spread over
the sheet smoothly because their aggregation is inhibited by the presence
of the polymer dispersant, leading to formation of ideal dots i.e., dots that
are widely spread with small thickness.

It is also possible to impart dispersibility to ink by coating
.pi,gment with hydrophiﬁc group-containing regin for microcapsulatiox_l.

As the method of microcapsulation of the water-insoluble pigment
by coating with organic polymers, it is possible to use all methods known
in the art, and examples thereof include chemical production methods,
physical production methods, physicochemical methods and mechanical
production methods.

Specific examples are!

(1 Interf;ce polymerization method (method in which two
different raonoxeers or two different reactants ar;e 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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15 where "m' and "n" each represents an integer of O
to 40 WO 2007/ 119888PCT/ JP2007/ 058900 RC Er C ft2 FEr
ath where Ris.a linear or branched C6-014 hydrocarbon
chain, and "n" is an integer of 5to 20 CE13 1 I(0
wWoHd6Ahagsd 3, (0 H 142)nR (i) 5 where R is a Pirmaso7osssoo
branched CG Cl4 hydrocarbon chai n and "nf' and are an

[ nt%ﬁg 0 or ess I e u abl.e penejrating

st foweth 6F HHOWHET FOPLES: ng

for nmul.ae (1)- (I [ ncI ude oI yal cohol al k%/I and ?ryl
e tCARTAANINGFhCOTE SY WP%H@‘-‘@?W a FBHBEIREAYT 1

et hyl ene 10 gl ycol nonophenyl ether, ethylene gI ycol
monoal | {4 Geeheivatihdphadeanpagitimd matbad pinethadd ietiich a
di et hyl ene gl ycol nonobutyl ether, propylene glycol
novedboiieydbrehb és forared byekepasiting pelygi@mﬁkpm'bioariﬁ piiccly |
et her; nonionic surfactants such as

P @bt dndegRetiBRk XY PAPNIspBRscll if5Ka 60RELWHTE (hick
fluorine-based surfactants; and | ower al cohols such as

1%h§5@%%h1@ﬂ% ﬁol%@?%}&%nﬁﬁﬁﬁﬂ it REM aﬁjd M ﬁﬂz?se)

gl'ycol nonobutyl ether is nmost preferable.

surfac e(g) qg%{(ﬁﬁ% g@wﬁl@ %1&?1 S%Fﬁ%fglﬁ J’V% "y ‘QLHE]F %brane 18

present 1 nven cm or ess

oS P i TS S P s

iq the solution of a wall _membrane substance, addmg the dispersion into
a liquid in which the continuous phase in this dispersion is not mixed to
make a complex emulsion and gradually removing a medium which has
dissolved the wall membrane substance);

(6) Melting dispersion cooling methed {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, heétmgﬂiquefying this substance, dispersing core
substance particles therein, making them fine palrticles and cooling);

(7) In-air suspension coating method (method in which a wall
membrane is formed by suspending core substance particlgs 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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20 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 cP to 20.0
cP and, nore preferably, 3.0 cP to 10.0 cP for the
worposesed WO 2007/ 119888PCT/ JP2007/ 058900 pCT1/3P2007/058900
stabilizing ink discharge The pH of the recording

sol ution.of .t he prese inventiqn.ig preferably 3 to
17 and. oieid e Rera e doian rite eielublifp sy s
preventing corrosi.on of metallic, nenbers that cone .
cdmpaeted by peytnalizing o dvanh aduirh of Fhavepietoup &? gRpgganic
solution of the present invention can contain therein
arpodymer ewappiuydagnnitainimg) the arjonic srowevina basic compound,
anti-septic/antifungus agent is contained it is
pahsirbéting comppred $s kneddedangethenwith fiwatolori matenith] in an
thus to increase storage stability and i mage

Stapiebtid ¥Yolvéntasubeguehily $Bb hiixant is st mehswal br heidguish
agents include benzotriazole, 10 sodi um

dehy s8R B hdbaAnd $6 FkdtR SAhRL SrgH06 béihound, which is then
2-pyridinethiol-1-oxide, isothiazolin-based conmpounds,

SO ARLED 0B EABHa R AUKLATHL 80101105 PHERBLIzed and

The recording solution of the present 1nvention can

co taeirn &)he%(gi n an antirust agent. When an antirust
MV a8%ed, a coat is 15 fornmed over netallic

surface f ,conponents (e.(d.. 1.nkjet, head) .that ca

h cont LD B e v Sieatih e th oL DBbPol B oRRR g

them from corrosion.  Exanples of antirust agents. .. .

i| ARPREES RntAnARE AR OIS BXBATIGRRITNET RRYYE § Sspersibility in

anmmoni um t hi odi gl ycol ate, diisopyl ammoni um nitrate, .

arwiatse anddhy colot nideriebareanpde ahorgame solvent phase, water is

di cycl ohexyl anmoni um 20ni trat e. The recordi ng

sqllatddom tdik orgrenipselyent phamesntthe mrgsaric sulvest phadeds plaged

an antioxidant. Thus it is possible to prevent netal

Cdmlwske®N even when corrosion-causing radical species

are generated, because the anti oxi dant scavenges them

Repr esemto&%@}ni@gb%%rgms&m@e@ RefR) matdMAl which
20071119888PCT/ JP2007/ 058900 based conpounds and

an,NerRAsE %&ﬁgﬁgﬂ%ﬁram%ﬁe Qf t@ﬁi@oéﬁ%ﬁg@mclud@ for

conpounds i nc droqui nones, gall ates,

=cresol,

- hi ndered phenol, co C :
2, eécga}pﬁ?, e;?q{ls_?aé%]tdyr p%@%&ﬂ%{.\g ,Lboqye%§er, polyurea, epoxy resins,

20

stearyl-P-(3,5-di-tert-byutyl- 4-hydr.oxypheny0 .

ST G 9 ey PR e G TAFEOB IR 7
but)il phenon, 4,4'-thiobis(3-nmethyl-6-tert-butyl phenoQ
1,Pp. gialcg},lg(@es, gelatin, gum acacia, dextran, casein, proteins, natural
met hy1- 4- hydr oxy-5-tert-butyl phenyl kut ane, )

1, mg,tcarbmwpylmthy]@ne, polyvinyl aleohol, polyvinyl pyrrolidone,
tris(3,5-di-tert-hydroxybenzyCbenzene,

t rpcd8ngl alietdter pelyuinyl chloridy dpadxvibghdare) ¢l ocgavatlalose,
and tetraki shethylene-3(3 ,5 -di-tert-butyl-

4- diygcoMiRbe M éihrtpllahat chitRicBnlese, Igthayptiedcdllose,
am ne- based conpounds i nclude N, N -di phenyl - p-

pheaylieRediRE MRLydRFIRYL - foly fAgRiHNYbIgMeR€ or copolymers of
phenyl - a- napht hyl'am ne,
(meth)acrylic acid, polymers or copolymers of (meth)acrylate ester,

(meth)acrylic acid-(meth)acrylate ester copolymers, styrene-(meth)acrylic
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(3- napht hyl - p- phenyl enedi am ne,
N, N - di phertyl et hyl enedi am ne, phenot hi azi ne,
N, N -di - sec- butyl - p- phenyl enet ham ne, and 4, 4' -
t et r amet hybdi ar oi nodi phenyl nmet hane. Mor eover,
wEReseskati ve 15 am ne- based conpounds ar epcr/ap2007/058900
sul fur-based conpounds and phosphor ous based
co unds; exanpl es of _the fornmer include .
%@8?% Yok propromalec agiloravmathi SIrFrapeiants, Lty
| any| st earyl t hi odi propi onat e, ,
diasith ipﬁﬁyﬁ/% ee Wﬁépwe?ﬁ;tw, grzedhgafitallow, carnauba wax and
p, rthi odi butyl ate, 2-mercaptobenzoi m dazol e, and
didtbemyt.sul fi de; and 20 exanples of the latter include
i ri phenyl phosphite, trioctadecyl phosphite,
t ri decyAplwagpitichs it isrpdssible/dot udet thie @pHOEP Poly@ers bearing
di phenyl i sodecyl phosphite, trinonyl phenyl phosphite,
dizsfi ek Lo gRAfEN RNASRIFyLE erédd ARNYLES gmdpphmmd;n@s of
and clistenyl pentaerythritol phosphite. The recording
s : : V. : 0
2o E RSB E BB R SRR IR ghyeol
f_jqacl I L et al roxi des..such
- EPRELRORTER pbRERISTAR AT PSR R R,
hydr oxj de: at er nar nmoni um hydy oxi des; . quat.er nary
oSO HR i o EieP e BXRERRats or Lo IRl GaPB Hhat At
as |.ithjumcarbonate, sodiumb5 _carbonate, and
pGRHER I nerpdm APl mezsPhéoxatplines s Anengideat spmphdely
and tri et hanol am ne; boric acid;, hydrochloric acid,
niseppwifigdipelyvéutlfaledhel sopariicalaaluprafeuablchetause its water-
Exi sting coated papers designed for printing are
c caluddlifyapdes anddh easilisdissaivédih hott wptyravisereApookly A2
coat ed papers, A3 coated papers, 10 132 coated papers,
| idgdrolvedanhedldapssrs and fine coated papers used for
the commercial printing, and is used for the offset

pri nti Nghaeeniche offIRVeESn{R dolh BSwhietAtRkB8utRE the wall
specific commercial product's of cast coated paper are

ﬁ”t“é‘??"’raaﬁ%a%‘ig‘éﬁ* '%§ i e ‘Jsp%ﬂre?%’&%i %‘%a"%%i p%%ﬂ‘;’-‘p%lgléer
| % - Ny i fi
Sy BF mis grtb & bativ, to the SRR e R IR el

N, Kanefuji-RAON, SA Kanefuji, N, _Satin Kanefuji N,
S aRARGHL PIERATN: opfenBEoR blabk o BE PR NG fAian e

20

Kanefuji N and Kanefuji one side (supplied fromQi
papeanicgolymardall witlmin thgaboys rapge, ibiy pepsibBuisarrerent

NPi Super Dull and NPi Dull Art (supplied from N ppon
Pams@piroraikof coles deelopment; properiyi dflpdeBape wihich js caused by
Utrillo Supper Dull and Urillo Super Prem um

( sopiih g efttHormwipmiBak euiagewitBabp arganio mplyndigbhe G ithy

Art A, Tokuhishi Art, Super Mat Art A High-Quality
Dubhteht bf drgasiPpolyedr is R iddls ubi shithPapafuld | A$organic
Limted); Raicho Super Art N, WO

2 D [ : -
R A P R PO PR Ll i

SRR LR TRk S bbb s SRR

XK T LCoat S .Casabl anc X Casabl.anca V, K
ToeiR 2 Beaabls i RESR hibicalsR SoReRP Rt heRere
Coat Mat %O( Royal A Coat, OK Top. Coat Dull, Z Coat,
OR150aefl rhonsteritgselBer pyopREERS, sgxsi moregrrefypbledhat the
K Non-wrinkle, OK Coat V, OK Coat N G een, OK Mat
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Coat Green 100, New Age Green 100 and Z Coat Green 100
(supplied fromQ | Paper Co., Ltd.); Aurora Coat,

Shiraoi mat, Inperial Mat, Silver 10 D anond, Recycle
Coat 100 and Cycle Mat 100 (supplied from N ppon Paper

wocdsimeses Co., Ltd.); Mi Coat, M Wite, Mpcdab007/058900
Wiite Mu Mat (supplied from Hokuetsu Paper M1 s,

i PSP SRR Bt M P
P P . N , ' Coat ,
Ay ol e B

Pear | at NREW V Mat REWand Wiite New V Mat REW
(suppl Shker SomF MerSter Qﬁ/&wﬁrvrmﬂm ars fviezes and thus
Exanpl esg&fj@ghe A3 coated (light coated) papers
i AEP BRROS geompes pesgible trmbhibit regucgigatof cror drveippment
L, OK Royal Coat Lit, OK Coat L 20 Green, OK Mat Coat
L poeperiyur Srace sonReefiidlecolvittmateig] axeSs®statallyycovhiade
(supplied from N ppon Paper Industries Co., Ltd.); ,
Utraihel sh@o akpdsed Mitbebimes Gnsatblé saigipdilechebugm dbakide the
Paper Corporation); H Al pha, A pha Mat, (N) Kinnari
L effk¢troranghizibous bppheedcdve st diddodeddpartaRel  Whk hSumber-
Ltd.); N Pearl Coat, N Pearl Coat LREW Sw ng Mat REW
( avoRick MsblbqOm w!‘%h% Q0 &tk IS BAPrabLd BRI PreGROLnt
M t subi shi Paper Ils Limted); Super Em ne, Em ne,

. j =18 :
ChRNeaioh 3 PR AL S0 DS n b ofpfoARBHod B thdFid) of

anples 0O .coat e papFrs
DERFH, DS SRS R o P e
O RS apeb i, 56 P RSB o

of the fine cpated papers include OK Royal Light S
cradipiyorneyed as a gpsultahdefeet sugh ps pithplesrundorapher
Geen, Cean Ht M5 K fine coating Super Eco G Eco
G een DdiRp orgaif pigmeniavhivy imatselfoliserysiGlopignt r aelf-
Li ght Coat, OK Soft Royal, OK Bright, Geen Ht G
Yeispyraihle Baitghnt hladaraysedi asBrolahtat@riaDkhAdiispetrsigiity of
Coat, OK Royal Light S Geen 100, OK Bright (rough,
0pbixesInt iSfrensdébdven Srioasm R cotent@K tKasahiniEpolHfers is
Kasayuri (supplied fromgi Paper Co., Ltd.); Pyrene

Dr61a {1003 3648 iEVIRE Eariuld\UMTngs, ismgr%rab?gﬁ’ﬁﬁsheoﬂ%ént
DX, Space DX, 15 Sei ne DX, speci al ‘avure DX,

Lo P PR PSR R AT ™

E ight, EE Henry (supplied from N ppon Paper
|%§§g¥tﬁ%%§%éoe.“$“ et'dg_); Kant Excel, Excel Super B,

Excel er nt cel bal., rillo cel, Heyne
Excel , §%§Srw?é.§£§% to(sgfﬁﬁﬁ Pisg&abgoq%aw%%n%%@w&ng on
Cor porati or%) ;. Cosmo Ace (supplied from N ppon Dai showa
PRISORB I aicrocapepiptionadpbivg. | For prazeple, i iheqsdnal
Shiromari L, Hamm ng, Wite Hamm ng, Sem -Jo HL,
Shitexsaes polnerigatipp| odykstensnp Hpkuélesup dppeathihe, lpolyvinyl
Ltd.); Ruby light HREW Pearl| Soft, Ruby Light H

( Byyrplided dudepolytresins aine sRapele. M tis daisaibyed )situ
Chaton, Ariso, Smash WD 2007/119888PCT/JP2007/ 058900
( polppleriatibh oplfbet rioBulybnaks Ba@esthiarylid- held) ;. and
Star Cherry, Super Cherry (supplied from Marusumi
PaRsh){Rylic 44i8-(nef®aeRA5eA st &ARLEN nRRD Yiyrel QC@ET;HH%} Tic
nmeet the requirenent of the present 1 nvention can ey
used as the nedia of the pr5essent i nventi on.
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5 Particularly, those having a high air perneability
of the coating layer itself can be utilized. Those
having the high air perneability include coated papers
for sone el ectrographs and coated papers for the

vils Bvui@sar i nting. Specifically POD G oss Coatr/rahizossono
Paper Co., Ltd.), FL Gravure (Ni ppon Paper Industries

Co..,, Ltd. d Ni Paper_ | tri 10 Cy
iR 5 BER, RS P i
b i Bk SRR S BB S0

The ink for the ink-nedia set of the present invention
caelyiiayd gloohpl gelasing athaymigrand enoxyeagsing sed sgitableanin the
types of inkjet head - a so- 15 called piezoelectric

t ype dfitke petcevedbnnnetted;, gelaviol gebbulofesamd ssisetl 2w pat h
is changed for discharging of an ink drop by deform ng
agwit4ial | Dhopleate obhdh thofist iahdthesfoanmmaidroafpsubeed nk
flow path by using a piezoelectric elenent as a
PhESSAHE: 1A RBEAIENSF (HRAAS té atiliad I HBe Mle@BSW ¢ tO the
ink contained in the ink flow path (see JP-A No.

0 . . _ 1 1 .,
pRE A afut BB T e TP m Y Rl Ry W R ition
p%} ﬁleﬁ%bo%si ng an exothermc resistive el enent (see

JP- OVE1- 59911); an electrostatic ink-jet head
wher e el ectrode and a vibration at.e i ¢h

cons: ¢  Wpenghe nBSge v etan el Surnetiod threlssiedy
i n opposed positions, and the volune of the jnk flow
pas hhe @E*élmﬁ@é aniegpcapgylabony thegaiems OreEHe PPYKIIs gre

di scharge ink by nmeans of electrostatic power

gesel as te angewearelyhersewbishreogetitiig the aall weabrewe
plate (see JP-A No. 06-71882); and so forth. As
deslegtihadofahe weicrdcagsulec ofwthgp et iavémiont methiel; agoi ng
i nk-nmedia set is used in conbination with the

f e BPRKNG d dnplddBodP BhikRathiSnid ez Biic b ni@e diagingthe
media wwth ink is suitable in various fields and can
bEeiidpRPliYilits 8¢ sI)lQabmtgﬁﬁ%va&@ﬁ ahdithE cABPATAbME {RhGhs
printers) using the inkjet recording system

DaskieuL L _ Lawi , . .

i Al %&%&%@tégﬁel};ﬁ Ef é(fﬁlf rdgsg%%ll)fe%r&ﬁ{ blakH9%% a W¥ture of

ecor ng apparatus and 1 nkj et

recordi ng nmethod of the. nrese invent.i on, <.

cEf el ot YR gs 0BG EBle pIRORRY FReihiaklfibre

i nventign i ncludes a contajner which houses.the i.nk o
¢ Frhopib Rideithe CRRnE AEPRbaRA HieARIOPIARIREPE P oY iR Tuatle
and further includes other nenbers optionally selected
athmegair solvemiohasat dieferter s placed it theqneaniosolvent
limted, and its shape, structure, size and

cphasd ewghmtorganiersobient phnshis Bpeddomeatieyvater & maked
dependi ng on the intended purpose; exanples of such a
c efitficapsulbn attice - hispershty (phgsainvtezaivh candsificatiay). In
formed of an atum numlam nate filmor a resin film
20db endvto Kk tihtdaRnbihoaetikes 6 hbesdoMehhtorfdeinahee

to FIGS. 1 and 2. FIG 1 shows an exanple of the ink

CBE i Ak QYR Hdave 88 ahkd Glor 3n8 BRI
t ﬁféﬁ{ﬂlg BSivaht #lg%egi% élnﬁyo‘i' e %‘lg or ing

e Ink cartr e, Including a case (outer package)

for,.the i ant ridge.. ' ) ' Nk
o e PR e BRATH M o cepar o Beds
production of the dispersion for recording solution, it is more preferable
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WD 20071119888PCT1JP20071058900 i nk bag 241 ink from
an ink inlet 242, and after evacuation of air, the ink
inlet 242 is closed by fusion bonding. In actual use,
a needle attached to the nmain body of the inmage

Wereh i sigs apparatus is inserted into an i nk @uideefo7@d30
conposed of a rubber nenber for ink supply. 5The ink

bagy 2dd ailfyi@ 66WEn OleBoACKE BeLoTBRBRLIEUWAN as al um num
| am nate filmhaving no air perneability. As shown in

FIG 2, flhSwhik ﬁ%e%%ild st rh¥ﬁioﬁa5| RAKSede! Qoﬁamed by

cartrldge case 244 made of plastic, hge&gne

d

Sl BEUARBRAIR B Bl A Sy Bl %%%&%@;%the
i nventi.on houses, the ink of the |nk nedla se

pr 888 ?’Pﬁ\‘f@ﬁt“? AN OBR CHBYM’% TBAVEPP &’%e Wigé‘t

r cardi ng ap r .use is particu
REF SBECY @ﬁﬁtle?%m@dt PR 3 ﬁ@ép}é@aﬂz%@r%ﬁgs a self*

apparatus of the present invention to be described
belispersible prgmp et o bispensitip sarhenudadnin amRrfiegous
Recor di ng Met hod> The inkjet recording
appaveniiandfa sthe opmesers pHmeentdlon aciidd witkbsaraacilieast
an jetting unit, and where necessary, further includes
addirhpenal tanmetipdiato plid amahicyersep echeiningweams palymers,
stimulation generating unit and/or a controlling unit.

20%mecH 2 #len tREALHEN Ehd BichReht 0fnd IR ByESENEalldnseNt | ON
includes at |east an inkjet step, and where necessary,

10f uﬁlmﬁﬁﬁé?g%ﬁéﬁ%gsﬁ%qiﬂ]lﬂ?%rﬁé 8PER or o ARRAd droups I(J:ﬁlng a

ecte t1on generating step an

a ¢enk! (91!1:1'8615;1%% SU@Rhis @%& 1{?@6? ssib¥E Y groﬁgcg%ehvggtegfbaggf

present I on can

0Q.7/119888P /FQO 7/ 058900 .sui.tab i ed oyt
nGiSPRIGR © i g apapis b St e im0
|nvent10n and tE nkj et step can be suitably
peftHRIRSPiBRenh ?%A unit. The additional steps
can be suitably erforned by the additional units. 5
-1 nkj et Fsteapplapat gdventagrokgable for the abyrenpiedj et step
is a step for recording an image on a recordi ng nmedi a
15 by ma@ptapawiptsn inglwte diylt dechwls sikelf @y mpdianohgtiaogds of
the ink onto the nedia. The jetting unit is a
" unpiopeanl dglibethnol arematid hydrddapigmsaiuch asdearslengluol and
medi a by applying stinmulation to an ink to jet ink
dr @AbEe8te@8 bQcH ﬁ‘sﬁmﬂﬁ%ﬂ%cgﬁ%e j 2hil AGtaBiaknd FutPPhcetate;
limted to specific one, nd exanpl es thereotf include:

v agIBHHa RRZH G ScatBess §h é gfo?%fig Etﬁﬁ sthyleng dichlofidehe

present 1 nvention, It IS pre era at "at east

p%seogas%s@cfh 2 Ao R AR 595K Ofbrof b cuch o

resi stance sec i"on a nozzl e
he |n it he formed from ri,al s

20 0o At pB LForgie: GHBEIVER SO 2 R 2015 gad

no d|a ter of the inkjet head
%uty 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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is preferably 30pmor |less and nore preferably himto
2011m It is preferable to provide an ink-supplying
sub-tank on the inkjet head so that ink is reloaded in
the sub-tank fromthe ink cartridge via a supply 20

wiowoer11dd3g eover, it is preferable in the presantr2007/058900

i nvention that a maxi num deposited-ink anount range

from8 to 20 g/ for . printing of an jm i.th

BB H e aATe o it s roiaPi b e biive et aeiea
using the stimulation generating unit. The stimulation
igo?éatﬁﬁﬁqppbularly limted, can be optionally WO
2007/ 119888Pa/ noo/ 058900 sel ected heat, pressure,

vi br at i Bie cqutghk of the coloriheprgedit iy be addérkin indeingedferably
pur pose. These stinulations may be used singly or in

c 6Miynmtaise o 13tyguadeand heat paefdrable 8%ibemaseto 12% by
suitably used. Exanples of the stinulation generating
Utiziss] NGTheglethbeakhiend iSlead PRARBUSy RLES THE ik PE density
apparatus, piezoelectric elenments, vibration

g86@kakdsHcABRRA A0l A S BGRN En 36 thbALL % 1k ding
light. Specifically, for exanple, piezoelectric

|
aﬁla%e%ﬁresﬂﬁ%lfiﬁf opdug%ﬂl%lt% sl gﬁ?gg\}é’d B@ﬁéﬂnﬂlexc?%dg

acttators utilTzing phase change ac using

¢ oil1i of a li . d, usi ng, an el ectro-thernal
ey andToTags aourlps Ste. sl Uit Whey SbhERR ioE AoPRTaIH oS
S e- ry. al |l oy actuators using netallic phase
cﬂiﬁﬁaﬁﬁﬁe@lﬁ%ﬁm S &h@&g@jm&n‘aﬁwé%t rgps eragélﬁeﬁa&rgeé

using electrostatic power are used. The nethod of ink

10 j gpmy Rozglgs: penqtratigmeanpbility afduk daereapes duestogrpessivaly

15

20

on the types of stinulation adopted. For exanple, in

| t highcdsesits; wfagetdeaisity ateceseamdiue toposuyispreasiuiits;raetdnod

is one where thermal energy corresponding to a
recattdnh gmaggnisdcome rouphrted to the ink in the
recordi ng head using a thermal head or the like,
gewatat Sdlgbri OrdanbbEgsent? t he ink by the thermal
energy and discharging or jetting the ink in the form

OF o0r ORLAMR F4QTLINEH Siadlc LMRTioaR A Nt dIGAt B

pressure of the 20 air bubbles

C o S N e hod . s _adopt ed
R85 AER U on afolle S VRIBeLS: TR S BB
attach at a portion c ed a,pressure chanmber in th
k£ 1 Seheiia RoB P daribhsBRb g HRsdhat haRbn s b bsed
pi ezoel ectric_el enment is bent and the vol ume_of the

ot dsstteincngificientank parmegbrlidy. 4bp spcgrdigegnediats piagned
i'nk in W 2007/119888PCT/ JP2007/ 058900 t he form of
R daudble sk nyentmg andsthetetter gualdtiyrandisease density

The vol une of the droplet of the discharged ink is
plestensaiepadsepinktfaild 0o pifficidiglydiprehdvgémnihespeadihs media,
preferably 5 nis to 20 ra/s, the driving frequency is
preetRirghinyfadlukdizo suifibieatigriill apeitdle resol ution of the

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-1,8-pentanediol (solubility: 2.0% at 25°C) are suitable.

The content .of the water-soluble organic solvent is preferably
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5 resultant image is preferably 300 dpi or nore. The
controlling unit is not particularly limted as | ong
as it is capable of control of the operation of each
of the foregoing units, and can be optionally sel ected
q%pﬁ@gu&gson the i ntended pur pose; exanpl es 4AGIpYAS0ss000
suc evices as sequencers and conputers. toOne
enbodi ment for carrying out the inkjet recordin
o Oh156 D agrcto 108 B mASAwEATd BIe ersPligd.Heby miapefo 10% by
recordi ng apparatus of the present invention will be
degeassbed with reference to the drawi ngs. The inkj et
recordi ng apparatus shown in FIG 3 includes a main
bodWelfihg Apeheed tray 102 for feedi ng paper sheets
| oaded onto the main body 101, an 15 output tray 103
whi ch r eTRE ¥RStIhFREATHIS ¢0t fRfidkdDey 1isie&t Sndfsch whi ch

is nmounted to the main body 101, and an ink cartridge

5 _O%ghaﬂaﬁfgélb&gd Jigﬁencﬁﬂ% Qﬁ%ﬁéiﬂt‘éﬂdé& ﬁli‘ﬂﬂe 10» e:Qﬁlgiﬂed gd

operatlon keys, i splay, etc., 1's dispose

the. L0Bog sgoggmcs%ﬁecu gsml lg(g;%mn}%% L9404 - The

i Nk Cart I ng sec es ‘an openabl e
front cov r 115 a 20 H@ S ope for
at CHCRARH S’&Feadlé%‘% Ch Sc‘ﬁr‘*flf e 200.
As sho

, a carriag 33 is retajne

by both X@‘HPi?é of é&? pagyol RIHG h%"ﬁ’dé‘? PB‘W" Eﬂa mh‘ﬂs

bet ween uni | | ustrated rl%ht and |l eft side plates and

a suelyag gthydenelyea, diethsilensmgyeol; friethslene svoshmoligthyiene

2007/ 119888PCT/ JP2007/ 058900 direction (horizontal
10di gleel, pojyprepdensglymled, sipropanediol, édhhmﬁamgdmbtm ( not

shown) in the arrow direction in FIG 5.

r ebataicdiplh@ackth{B4B;bushnatliol, 3, cpsmasedionfl,d- he&aneﬂiql,et

recordi ng heads that respectively discharge droplets

of glebtiaw 1, ¥)6-hdkabiidd) 1,22 FRaabidol( Mp, #pdtddetsH R

inks, is nounted to the carriage 133 in such a way

th ﬁEtrEBl' ﬁdl?beﬂeh@&lc&t&cﬂ; %Ml%%hél@%ﬂbﬂ 9S oBhRcAS ERBOSH AR Ry

direction vertical ‘the mai n scanni ng di rection,

ror ARG ML PR edle 2601 BRIt
15 oS %gwﬁweaél%fﬂé SR b sSSP RSS:

.pi ezoel ectric elenent, a the actuat or that

ut Phezetinesiadens glygel %W%Mﬁféww iRFgPYene Rlycol
l'iquid using an electric thernmal conversion el ement

| i kenapthek etieat pelyvalest alcphad agvleerbars suchstrapiylenasiyrol
all oy actuator that utilizes netallic phase change by

t heromaphdiylehlbergeyd ahybmealpol megohenzylatharat Thedenany be
utilizes electrostatic power, as an energy generation
uninted sihghli @chabgibigatiotk dropl ets for recordi ng.

The carriage 133 carries a sub-tank 135 for each of

zothe i nksa@bngihdiR! @péer&®l, Qtifylése SlyBll HicRRFIBNE Blyeb], | NK
to the reco?%lng ﬁggéﬂls4 I?%e |§§@|n thgﬂiﬁkgggdla

Seirifh l(-ﬂx% di &3 %@grab@ﬁ%ﬁé %?cdl%&i%’lfﬂy‘l&% élg&ﬁ“ Vé{.liag#egg

20 car (201 ese I nventi o
|nk 04,..to
R T e S R R T e
81\/1\{]&)13.6(3101, 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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Meanwhi |l e, a feed section for feeding paper sheets 142
stacked on a paper stack sectioin (pressure plate)

141. of the feed tray 103 includes a WO

2007/ 119888PCT/ JP2007/ 058900 hal f noon-shaped roll er

wd ReFbgk! er 143) for feeding the paper shegégsam@ssoon
one- by-one basis fromthe paper stack section 141, and

a_separation . 144 which is positioned_to.face th

f b2 horanstriol %g%? athcstasrb BRIy trmqhsfﬁﬂwéaa&@ an
friction coefficient. The separatjon pad 144 is biased
strimgndolpherdnectre pariieplaglypreferable ip vigws aktheiy disgolving
section for transferring a paper sheet 142 supplied

f cagracitheridade f3gchiab it iatpossiplesiotdbdminranaiddt effect on the
recordi ng head 134 includes a transfer belt 151 for

t pasvehaoh ioh godhi@ kppREYing peeberivt 2atiyedel @dbrvasteat | cal |y
attaching it to the belt, a counter roller 152 for 10
t gApRbALGH.NO the paper sheet 142 that has been sent
viaa guide 145 fromthe feed section by sandw chi ng

it owit rE}Ez{lﬁplfeE SP LRkt ahy E%%go%%%ﬁfcﬁfde%. Hsokdchd, X-

al | owi ng e paper sheet I's runhlng In a
bst i all tical di ' t Q. I t
U BB oS B et 0 B Sy

about 0, and tip pressurizing,roller 155 biased.15
Fovar d Wit e AL SigB{Erpsings HEARGF i EgnTca. BHIGHETS
menber 154. An electrical charged roller 156, an

eleaa 0 b3 dipmet by g i mideaelidinonpar Ghe avgynt gewress t he
transfer belt 151, is also provided. The transfer belt
i eprapownbitodysadsiadtin the ink speswdale pwrierebdy Didnby arass to
roller 157 and a tension roller 158, and is capabl e of
r 0% thyngasy) nd@e prifekibly ri&ah by erasdito 0% lpnmadhi s

transfer belt 151 includes (1) a surface |ayer that

const i tRi:a8plas SNERS sarthASAOEREluTie et ab@Eeidet, resin
material of about 4011mthickness that has undergone

N@ish &HaFidRACH: o8 chAtide§ (Bckuddn s ORI YRIBRA IS and

tetrafl uoroet hyl ene and ethyl ene, or ETFE, and (2) a

b . ' j yerk: h Al

. ﬁegif‘aélagéﬂr;ara%ééggiog&@g&ggdﬁg&e%% de@tive@Phea85 N AN them,
2Q8]/119888PCT/ P%OO?/ 589001naterH9I as thecﬁurfaﬁe

| BySPSe RPTeRe HUSoThAPE S v8s LIRS BRREIOST Dalthy
car.pon. ui de nmenber 161 is di sposed on the hackside
0@1@%@8@3@&%@, %’é‘l‘f?seiﬁrf}lﬂl?s% @gd?gﬁo%{?ﬁ? é%p 6‘91’&1;]@67 %‘BP
the printing region by nmeans of the recording head
1@altitsge.cigrbitieses shcppplatione apdpnelipseprearpaplarlys heet
142 having an inmage recorded by the recordi ng head 134
cprefetiabls a separation claw 171 for separating the
paper sheet 142 fromthe feeding belt 151, an out put
rol | er Polgsacelngides raudpstgdeliharbrbdd sedve ond gai bé need to
103 is disposed under the output roller 172.

AUl 85 5 WG hEObE R8RS obtlirkinkSlighfs dlehagh@bl y
mounted to 10 t he backside of the main body 101. The

d Bl Lyt feed unit 181 receives a paper
sﬂgg%ﬁfﬁgﬁgg?ﬁ%ﬁggb%%'backmard rotation of the feeding
belt 1 Envertin he 2142 an nansferring d
pot weer T BlteR R MY PRARGIS A S BT Tieh e the
151 ai,n. , A nmanual .fee ectio 182 is.,nrovided
o RERIH 6rt oopia adeodoty R reotied i e BT P e
15 unit 181, In this.inkjet recording .

PR B GHOHNWCHQH  whereens 19 30 infegexelrhbubl axied one
anot her and supplied one by one fromthe feed section,
t he paper sheet 142 supplieggin a substantially
vertical direction is guided by the guide 145, and
transferred by being sandw ched between



20 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 agai nst the transfer
belt 151 by the tip pressurizing roller 155, whereby
Wwbodfiqdagd er direction i s changed by about $@q#ooidisdo
point, the transfer belt 151 is charged by the

el ectri cal 2007/.119888PCT/ JP2007/ 058900 Qha[ging

r ofMEATS 156, 233G AP pRRic Al AERY aridsgnd tegrid.
thereto electrostatically for transferr. |Ink droplets
ar Smangchapy seeyhtlsohdie ats ppicelashperefetadle. Epartdes of
one-line recording by driving the recording head 134
acesegati dlgphods mabifolragd seibgihal s whil e noving the
carriage 133, 5 and recording for the next line is
carri ed The coaftéstroffthe siebiing hgemptapahe sheéd piederably 0% by
gi ven di stance. The recording operation is term nated

5 UPBiAsk €5 B0Bthyoha&, whib pRefelONy ABWObY RIaRE E@Bﬁ%'bgz%&é@'

10

15

or a signal that is output when the rear end of the

PapaenSthe @bntehe id @ mBAL MY IbEGrd ELAHAN 4681 May result
di scharging the paper sheet onto the output tray 103
10 i:1 iL,ned t ' Jevel in.the .
Ut Pk dEo EREL R CHAT b Bgtell it B Bard bl Pigeity
ink is supphkied Lron1the ink cartridge 201 to the

s uBCFEATRS 134 SORRUES e rade & PRRL PPV ABE at us, when
the‘%&k in the ink cartridge 201 of the present

i nVeRtRGALFs fini shed up, the Housing case in 15 the
ink cartridge 201 can be disassenbl ed and only the

i nsi de iTHe Pafpctantsgee peppardisylayy Hojtad anrkcantveep tighadly
the ink cartridge is nounted upright to the front side
of sedertedrdgrendinponlitheirdppdadpuposstexbhpléninchudep hyionim
be achi eved. Thus, even when the inmge recording
appafatasts) aombacetrfantmtp| aapholfEe eurfactapes @ceigledee
ensured above the 20 main body 101 - for exanple, when

i tgliySolALE® SuifictantAstd HioMh®Pasill QRIFRSAndsS Ph gAtular,
over the main body 101 - it is possible to readily

replReq dﬂé‘%ﬂrfﬂ&é&ﬁrs‘e@cg@e&gﬂ%ompounds ha@i&#&fﬁgg&owi g

description has been provided wth an exa ein Fc
t

L QaeBl kA0S o (e O R A S PoBePepe |

. (shuttle type) inkjet recording apparatus having a

20

cari ags -t hat 1/%eS, 80 G5 e @pBayat us, 1t be. idlers) Formula (0
cartridge of the present invention can be also_applleé

to a line type inkjet recordi ng apparatus having a
| tne type head. 5The inkjet recordi ng apparatus and
i nkj et recording nmethod of the present invention can
be applied to various inkjet recording schenes,
where R 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
qguaternary phosphonium and an alkanolamine.
cl;H_,,3(:<:1(3~----|=a2

General Formula (I}
MO 3SCH COO—R?
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and can be suitably applied for instance to inkjet
printers, facsimle machi nes, copying machi nes, and.
mul ti-use machi nes equi pped with a printer, a
facsimle and a copier. 10Hereinafter, an inkjet head
wiooudri6dag t he present invention has been apppdgshanizbisoco
be descri bed. FIG 6 is an elenent enlarged
vi ew of the ki et he and FlLG,. .7 is a su i al
part enWbP EQ§% PﬁﬂiE“VF@ﬁpﬂf "HE 2B¥ pEe 58 8te jpm an
al . a dlrectlon such that all channels are exposed.
15‘ Al pelpl ipp, FAEAtesnayyBMORRTR; 2 EaternALy phesphgpium
engraved frane 10 that defines a common |iquid chanber
120griep dkpnplasiinat ed ink feed ports through which ink
'S suppll-- R a direction fromthe viewer to the
draMAng f|UId resi stance sections 21;
Hengr aveknpar Eormuis (I11)
s8uri zed I|qU| chanbers 22 and 20 has
openi ngs 23 that communicate with
nozzl esyBdve @ ROZ By @roRhof g¥8up BAR “Held NemibhG: d?% | S
31; a vibration plate 60 that 1ncludes a convex 61, a
di aphragm 62 and an ink inlets 63; |am nated
pi prdeleqt ey €; ¢4 grents, 50 ]PO(DP'PP' to the.vi br@&ﬁe@é_‘l Formula (IV)
plate 60 with an adheS|on ayer 70; and a base 4
havi ng the Ianlnated pi ezoel ectric WO
2007/119 1 JP2007/ 058900 el ement 50 fixed the
The bas@ Slechplosarher asarp it | tl&ﬁ&tl@tegs‘agfe
ceramc, and fixes thqﬁtan1nated pi ezoel ectric
el enents 50 by arrangi dhemin tw lines. The
Ian1nated plezoelectrlg%tlenent 50 i s conposed

phezo yersgmade of t an
17 (PGoRQ GHABIROTRYS 01, GhAdE Fapnula v
10 50 um per | ayer and internal electrode |ayers nade
of silver/palladium (AgPd) with a thickness of severa
p. M per |layer. Each of the internal electrode |ayer is
connected at both ends to an external el ectrode 53.
i oThe | I tr
to hal fﬁ%{éqg’le%l ngﬁ%?gé:lggéléﬁgult? aﬁﬁa?_;magﬁc a§é'?h?ﬁtte%8’r
apgithegresul tant teeth are alternately used as
dr|V|ng parts 56 and supportlng parts 57 (non-driving
partsplas sheyn in Fl@l7. gige outside of one of the
tmo e4te?na| e?ectrod%i 53 (e?ther one conming out of
tfo

dggw@ [ oRe e drawi ng), which the
outsF sj%wnnected oﬁé end df the al ternating

i nt ernal eléltrode Iaﬁbrs 52, is limted | £ g ﬁﬂmﬁ%ﬂaﬂWD

such proceggin c so as to be divi I'nto
sections %% %)subi?qu Tﬁ hal f cut-dicing

|H2
?
H

& [0}

where “q” and “r” are an integer of 0 to 40.
The surfactants represented by the above structural formulae (I)

and (ID) are shown specifically in free acid forms below.
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processi ng, which the sections in turn constitute
mul tiple individual electrodes. The other externa
el ectrode 53 is not subjected to any cut 20 dicing
processing and is thus entirely conductive, thereby

§& 2bdeses a conmon el ectrode 55. ARG Bhob/Bss900
bonded with solder to the individual el ectrode 54 of

eadh1d0E(0H 00 C BT H,TIsCHDOOR el ectrode 55 is
connected to the Ghd el ectrode of the FPC80 via an

el €coy: e (CHYRIO @GRS, @l,@00end of the WO _
20071119888PCT/ 3P2007/ 058900 | am nated pi ezoel ectric

;elhgp?gt& ’@C%Alﬁﬁ:?zfﬁ@ﬁﬂﬁzq)%ﬁ%(ﬁbwer ICis nounted on

ch control's application of driving
Vol e HY The vibration plate
60(]%%2ﬁ%g%ﬁ9ﬁ%&(gﬁfpcg§gg€§%§qégg& formed of 5 a thin
film, a ve i sl and- shaped part) bonded to the
| abirakt e by ofIEEALD SAZ8HT 50  whi ch i nl udes the
driving parts 58 and which is arranged at the center
of this diaphragr 62; a beam containing thick film
part (not shommémbonded to the supporting parts, and.
opanﬁhgscrgﬁ&tz)ﬁ EH;@HRa6H.LO8H i nk inlets 63 by
stacki ng two Wk-gl ed filnms by 10 el ectrotyping. The
di aphragm 62 | H dﬁ%in thickness and 35 inn in width
(one side). Bondi ng between the convex 61 of
this vibration plate ¢§0 apd the. driving parts 56 of
t he | am nat ed piezoe”e@trié el ement ‘50, and bonding -
bet ween the vi briit¢EOTHEHaAHEHE0 and the frame 10 are
estldbit) shed by 15%patterhing®an adhesion | ayer 70
containingf@%&ya@ﬁagg@ﬂ}pgﬁcﬁ A silicon
nonocrystal plate is|prépar3d for the flow path plate
20, and portions def¢Hi ngHthe fluid resistance
sections 21 and pressurized |liquid chanbers 22 are
patterned by etchhggg as well as through hol es that
constitute the co ni-cation openings 23 at positions
Zg(lqﬁ)r:espondi ﬂzwgcﬁq’fé}ﬂg%ﬁﬂﬁes 31. ] Pgrti on(sJI of
t he ow patdh ave not been subjected to
et chi ng cgﬁé?it @gﬁB§g9&ﬁﬁ§H3malls 24 of the
pressurized |iquidgghanbers 22. Note in this inkjet
head that etching wwdth was made small for sone
portions of the flowCH4EH)pl ate 20 to formthe fluid
resi stance WO 2007/ 119888PCT/ JP2007/ 058900 secti ons
21. A noLH|GH00HEH ECH3P, i s nade of netallic
meltldrdhl , e.g., [formed of & Ni-plated film by
el ect r ot y pH\§ -aGHCOBCHCHHEO,) nozzl es 31 - smal | openi ngs
t hrough whi ch ink drlopl ets &re di scharged. Each nozzle
31 is CH(CH,),

GH,CO0CH,CH,CH (CH),
HO,S —~CHCOOCH,CH,CH (CH,) ,

(11-4):

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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5 so configured as to have a horn shape (may be of
substantially circular shape or substantially circular
cone shape). Each nozzle 31 is about 20amto 35amin
di anmeter as neasured at its ink discharge side. The

wipdsth/as@ktch in each nozzle rowis set in sechyranMys0o

such that resol ution beconmes 150 dpi. The franme 10 in
whi ch epgraved tions that .definpe 10 the,ink feed
por 1o ol BTG e alnipoihSrmatant ar b goy wiwEme <
fabyi.cafed by resin | di ng. In the inkjet
hé‘g{&V lcegi‘\?:‘l”ﬁ YRVRLePYIeng nRiPxyetiwlsnerlkyl ebheyi ng wave
pattern égylse vol tage of 10-50Y) to the driving parts
s@olpxgethyleperlbylpster. pelyorithyleiegadisar fjyeacid ester,
deformation of the driving parts 56 in the 15
diposexierhylenendkyhphdrey ethee, milpolyedhylpne siiyhgntiheand
pressurized liquid chanber 22 via the vibration plate
6 @polywxgeaihsienerAigld@idencr ease in the chanber 22,
whereby ink droplets are discharged fromthe nozzles

31. Af tEkaﬂEﬁ%*b’i"i:E@ a@:{pﬂoﬁki&sﬁ&p&tﬁﬁ@nﬁaﬁde I\GyRIERRUr €
of ink in the pressurized liquid chanbers 22 is

I @3558 HatedR st E%ﬁ%%%%ﬁb&ms Qfe%&@%%gm%%t%ﬁ?aﬁf

as a result of the ink flow inértia

di . . driw.n se. ln,this . way the

i SRAHHEIRERERI e MhRARBS TR fdRlnG e
supplied.fram.t he ink .tank, .0 i ht o the, conmon

AR i Enan5e fde e wioimy R RXIR ot 63

a fluid Eﬁﬁistance sections 21, and flows into the
pﬁg%iw% ARG Polpxyeifyplene palm oil

2007/ 119888PCT/ JP2007/ 058900 Wiile the fluid

r askddipribylaaeing oride] divasthytally Kpalm)bétaine amdiat i ng t he
residual vibration after ink discharge, it inhibits

i dkmethyllabryihetatad. i s achi eved by means of surface
tensi on. A bal ance can be struck between attenuation
of the Festhdurbtydsesglytel TaRed cetfabianbg b SRYle, acetylene
selecting 5 appropriate fluid resistance sections to

belyePEp el bneWRREERY 2,i4i,7,b%eﬁﬁﬁ%tﬁtle5-HQciﬁQ%['ﬁ—ﬁfbl,tg,‘@-
time (or driving cycle) it takes before the next

: Eﬁh@ﬂhy?ﬁ?gﬁ%l%?f‘fs-%orlf %,5—(11&%3&1{1‘321?1}3&%%513%%? §1§ref]ﬁx§‘91% 104,

(jet he N e use | e prese l’InV )
i - [ o A

I SRR R o A RO 0L

gAY AR SR —

di scharge out]lets by the solidified snmudge particl es.
G ven tifeatthe fueriieiRaged surfariamss thaserdnsesented by Heal,
their bonding force is weak. 15Meanwhile, when a

| folowiimg generabfosiroda (Hid)iage suitdblen nor mal nozzl e
surface the ink mgrates to the vicinity of the

OfJ& 1) 1Y s G T80 G i I0HACHIQMOFAOH AN a nor mal

meni scus in sone cases. In such a situation, curved

i nk di sehaedmandhantdgk ofld $618LGR “haid s entagemsr 1 WD
the nozzle surface is covered with water-repellent

Mat eri gy, AWEYLhe filliihdBagd é&ﬁc%?ﬁﬁ%éiﬁdé ﬁlgxr%.gﬁ%éﬁﬁ

wi thout mgrating to the vicinity of the ope

: Lo , ¢
B L
it | j,cati .qf ter- I |l ent
ER Pl Bt e Ul R el Sule el rperGbraaie
nmet hod a water-repellent filmcan be
67
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WO 2007/ 119888PCT/ JP2007/ 058900 formed on the orifice
surfaces by evacul ati ng a vacuum vessel to a certain
degree of vacuum using a vacuum punp, vaporizing the
water- repellent naterial by heating it to 400C,
woloedusdsng the vaporized wat er-repel | ent matcavipslor/oss900
into the vessel, supplying power to discharge 5

el pshiRoesd Eél@”ﬁo@osﬂﬂﬁi Snfdeafi@neympaindse while

adj usting the vacuum condition to thereby forma RF

gl ow di SNk 08s oPHHS BXRASIDALT NRiRbd f1GESisMbhaGES Of
the inkjet heat to the resultant plasma. Note that it

| Ss@leRa RASHEAE SRnbREN RIS0G Yali8! sionalisankifd IgNay,
at "1 ow

enperatures’ ranging above Trom rdom
¢ e OP IR PR G e o b ar et g Hoos,
PR R 05 O AR Ghe R

material in organic solvent and by applying, the

" eSumiigmo SWilddoMesntas AL JFLAD OB A9 Ferpdicpyramct or
bl ade coating, wire bar coating, spin coating on a
spDainppeeink 4pd Shevdeals ngcoxmoratiedpi ZogilddaBiagE s Nal' S5
i nvol ves di pping of the inkjet head in a container

fi 10Gd"SO (Jupphied Sy Diudont); and F-Top BRI, 352, 801, 802
wat er-repel lent materials are fluorine-containing

Or GappEe & AFROINAOMP A A Gif Briehy, AoSIOFDBOEYIFSN, FSN-100,
gr oup- cont ai ni ng organi ¢ conpounds and '
di P‘@bfméﬁ)ﬁéa?(ﬁ&% IS4BLRY PhiER @&@? Bi-#1G11 2519 8Ré1eRl kb cON
conmpounds. Preferred exanples of fluorine-containing
or -,C0) [ [ .

£l %g:i}'gg.f ycg}?iodffeqsén%aﬁ%e%pco%fj@ervlgﬁd iﬂérﬁ, {;%B%r %lg]tili/l?’ used.

group-con alr!ng al nesi |
o Dhg ERblReR PRty 93@?@@5?%%%:‘%&34%"? more
7| Berabky PSR GT lofe RS thept adecal | Uoro- 1, 1, 2, 2-

tetrahydrodecyl tri nmet hoxysil ane and X

hept ad edorithe fﬁgnyg agept Jor piggpent, any resin emulsion can be
2007/ 119888PCT/ JP2007/ 058900

t eadagtigdir ot ri chl or osi | ane; specific exanpl es of

fl uoroal kyl group-containing al kanes i ncl ude

" octRédindmalstdrobut ane, perfl uor onet hyl cycl ohexane,

20

per f | uor o- n- hexane, perfiuoro-n-heptane,

t et r adecpd #eirterdul¥Rin iyl peRbadifed Podidpéosiagd daRcana and
perfiuoroi cosane; specific exanples of fluoroalkyl

gr 'ﬁéﬂic%%nitn%ﬂe{’ ds GARANKb IS Rbdedanil REl MR tain a dispersant
pet f'i uor odecanoi ¢ acid and perfluoro octanoic aci d;

R s Sy B A sea Oy P v 0- 2. pentanol . Speci fi ¢

exanpl es,of fl uqgroal kyl ouP- cont ai ni.ng am nes .
i ncl ude TRpPHRERE tubiet & BASIepppatticles h the Fosin
tetrahydrodecyl am ne; and specifjc exanples of e
di reanYigf shefime §¢<9én@tasﬁacle£ﬁ% aidﬁﬂ’\*éSlBPg’gﬁF%le@@BEls
compounds incl ude a, w bi s(3- )
antensprldy pogferabdy heterhy mpsoioafilt by mpassi e average particle
gl yci doxypr opyl ) pol ydi net hyl si | oxane and

a, wianster of/thie foleyametdryicteislie praferablp AGnwt e, 000nm and
wat er-repel l ent materials, silicon-containing organic
COfped prierady L0:e tasDIna, kyttsddlana e lightopeaseoint s inkig
or gani ¢ conpounds can be used. Exanpl es of

al kyl si | oxane group-containiﬂ§ or gani ¢ conpounds

i ncl ude al kyl si | oxane-contai Nt ng epoxy resins.in which
an al kyl si | oxane
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20 group and two or nore cyclic aliphatic epoxy groups
are contained in a nolecule constituting its resin
conposi tion. Exanples of al kyl sil oxanecontai ni ng epoxy
resins are polynmer conpounds (A) having noieties
wepsespadsed by the follow ng General Fornmul aer(pho@Rshoo
(b). 0:0 112 " clia t=c) Sb si -ens k4l eH3 where x
|se %{dehmaeﬁam of 1 to 50, y is an integer of 2 tol00,
ha e ﬁ eger of 2 tol0 114 and R2 independently

repres -H or . d R4 i.ndependent |
reBres e fing yesip %gré%ﬁé%rﬁﬁﬁa ¥ f the digpgision pRgsadd pot
Compounds havi ng the above structure also serve as
bpaemlaghe imited pmdearobmpmatnadly splackedbderending on the

wat er -repel | ent conpounds. That is, they inpart a

f intendahpoposa exemplasgncheles acmv&hlrbsmy, viftyl heptate-based

i nk-repellent lo conmposition for coating and inproving
weersioad) istyire yye-Bssedinreisitls, Huttdiendbasadfrosinkastykédealh wingidnak
drying after solvent has been evaporated. . The

t b einNesins Ofinf I eh1¥AHS basQPRAIsLEN holyildthrdrfe- m&ﬁ%ﬁhb ¥ind
5pmor less, nore preferably 21.1mor | ess.

t ﬂﬁfﬁﬁ%&@]ﬁa&ﬂ%&ﬁ% t Eﬂbn%&ﬁbﬂ@ﬁcfﬁ %Hiclonb%ag‘gpfesms are

productivity due to slow frl mdrylng Ime and/or 1 n 15
r chani cal durability that increases
tﬁﬂ%tﬁkﬁ@h&fﬁ%ﬁ emfal | m separation upon w p| ng. <l nage

For mat i.qn Schene> The |m%% rocessin
the pres@if>PRAAREIGHDRY By gepropriately epare

commercially available resin emulsions may be used.

(?d used in

Examples of commercially available resin emulsions include
Miecrogel E-1002, E-5002 (styrene-acrylic resin emulsions, supplied from
Nippon Paint Co., Litd.); Boncoat 4001 (acrylic resin emulsion, supplied
from Dainippon Ink And Chemicals, Incorporated); Boncoat 5454
(styrene-acrylic resin emulsions, supplied from Dainippon Ink And
Chemicals, Incorﬁorated); SAE-1014 (styrene-acrylic resin emulsions,
supplied from Zeon Corporation); Saibinol SK'.‘ZOb (acrylic resin emulsion,
éupplied from Saiden Chemical Industry Co., Ltd.); Primal AC-22, AC-61
(acrylic resin emulsion, supplied from Rohm and Haas); N anocril SBCX-
2821, 3689 (acryl silicone-based emulsion, supplied from Toyo Ink MFG
Co., Ltd.); and #3070 (methyl methacrylate polymer resin emulsion,
supplied from Mikuni Color Lid.).

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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WO 2007/ 119888PCT/ JP2007/ 058900 specifically Iimted,
but it is desirable to transfer a high-definition
original imge at high rates and to print it wthout
reducing the resolution of the original inmage. In the

Woes@Nliogsiiventi on i mage data is conpressed kcriBfor/os8900
control unit of 5 a conputer or the |like and

| e R 2l poreebheth oSS AR b mata e T b

possi bl e to ensure both high-rate da&%.transfer and

| meges ipghg ink o fimmresin pagficle sentant ehlese Hapsl Wi 1y pgss
described in detail below. Wen an inmage to be printed
hamay tesgh in poot effict nf tnprewing auhielogging wopertaypndaos,
t he anmount of inage data to be input increases and
t hitdk dischalghsg stiabHity,ovherans beonient bHgtdadersthandét may
device and, furthernore, it takes tine for the storage
5 devd el inOradB6EEk dtbigemmgslignd for a host who nmanages
i mage recoding to print it. I'b avoid this, in the

present NBV&RPbE AbraRioRloufibhld riX hsy b uXedn dotnbination

considered to be a single pixel, 15 whereby the anount

b . . .
0 v&h@?@ﬁeég:g%%&??%&?%é éﬁagn?}?ﬁgg Sfjuﬂyaﬁolgf? 'ialé)fesﬁ}s?ﬁglude

the recor ned consequently. T

reduces,t he i e, resol ution, hovvever, i '

or 6 eblted B BPL S ke SR e St piGRuideBabre

| ater. Assumi that a set ,of recordi el.enent rows

e ABXEBISET SEIRE kBPWS GChtHe R teP A ERERaRtlg OUEERERY 5 i 5

used and_that nulti-pass_(4-pass) recording is carried
10 out usi MPIFide achdicaotonairperizale mamomesisungRbwirted

FIG 15, each of which consisting of 16 recording

el embokglicadidn geth ireqyhacidsadmethgedilicasid and esters

recordi ng el enents capable of formation of a pixel on

a tleresfiinomdepfir @xampld) allgé laentlad, Eycdonlyl arpiaté, ng

el ements - a- WD 2007/119888PCT/ JP2007/ 058900 1-1

a- Balbgedatdd hlkyldntKradrylateh8lkospatyT | Gabihyadrefas,r i ng

to the elenment row "6-a" anong those shown in FIG 15.

VRO ARPAILND (106) 100 in BRI PictRbRaBrylitos et hod

of using multiple nore ink dots for a pixel, there are
S R s S e
1 et e, CoftBRER NS e Tk o P s ERIARE <

LR S ol

vol umes are discharged for the formation of |arge or

sntimegislelprepanertuifmerhasryie and Rendapmt it i ons of the

recording el ements increases. For exanple, when a
cobbralatatblucoflatie e flxampled effacrylakide.smethaperlamedp 2t
is configured such that the optical density of dark
201 NHeximaifives 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 1socyanate,

diallyl phthalate and triallyl isocyanurate.
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recording nmedia is substantially twce that of [ight

i nk and/or when a 15 conbination of inks is to be used
that is configured such that the ink droplet for |arge
dot is approximately twice that for small dot, the

wothowossg strategy is taken. FI G 16pShmss7insses

of inkjet elenents, consisting of a set of two

recor di el ement, .ro 6- 6- k) capabl g, of .recording
unequa IAIH%”’ é?";@’&ly% 6m&£®§£187fl§q@r B?l’tki)‘}F ﬂ%‘p(?‘f‘ﬁﬁ) a&fylgﬁed a set
of two recording. element rows (6:c, . 6-d) capabl e, of

r wl%n%ewa%’llf eglﬁzt@afl%@@%o@%wth ROSE) . A
nunmber of gray scale |eyels can be provided when

| omethiasyy Iebreaneeintimdedn uieth) wicylair edies of dieshylgng glycol
applied to substantially the same pixel to 2 (for

| dicgdomtotis)yl ancha@tidomstmdth)doyk)e estadof polyoxyethylene
2007/ 119888PCT/ JP2007/ 058900 Assumi ng t hat

I @WysolPiropgleas giyrgl @lcgrepdiitepplsaonbniier argilve indhodat of
recording nmedia 4 times for reproducing a certain

L%iég!cloﬁént%ﬁ%iﬁﬁﬁhﬁte, (S RpRhfndx PP Endhmate,

i nations of which ink dot is adopted and which

S 0 ST S s
- g‘éﬁ%ﬁ?@ﬁﬁﬁ%ﬂ?ﬁ%%%ﬁ?l%%é‘ﬂ%tfe%t&_ﬁ%h?&%%‘%ﬁ‘?seﬁé&%?%z‘
SRR Trabr e oanty bR o LR G thTY 24810

sel ected according to the input imge, 10Herejn a
stetraogagyir 6#1&1%@&%%§n6ﬁ3:%'bt§§%'awﬂjg@@w§f§%%%ﬂﬂe
actual ly used are sel ected by managing at the sane

t ymmondeatbluoerlawf ofdshzglehe oxiferor rrapylepe exiderndslitaen
the recording elenents used to record those dots. Note
i polihercehdpinailyab thakos o hasthyhethen o eronof{metdesirplage,
15 conbi nations of recording elenents significantly

| DaRSRERT0RIZ ]-3-pakapsnighiiemate ahd besyelo$2,oftlisrkeptene-
density, increasing nunber of available ink dropl et

S$ 2ERearbBEFEANIATG1 BiEP ke BicluddC O diy FighiergRh S dickd

i ncreasi ng nunber of passes during the multi-pass

R ot AR ™ 1
b R R o9 PESAR R, TR

control. the, combi nati on such that the total ink anount
nkqtepelpmerisgbie raaRHReSaRaY BF mHed AngleoheupRination.
i.nvention. . FIG 18 shows an exanpl e of

conbi nas hescatlio phaippelgpesizablernligomess.cerylate estevief n
(a)-(o) of this draw ng, even when the sanme gray WO
2605y 12888 SRITAY HR0 o705 G lwidylalitthes|dizmslate ohe
provided in each set of 2 x 2 pixels, sone pixels have
dbiksh BENA, keaglon pabdastaws spalyerdshgracetlieidd and sone
are not. The variations in gray scale level in each
pméﬁhylﬁe%%aﬁﬁxg;ﬁttﬁmi@ @ c1d0a @ty d@atel @Bksdtion whoBhétslitbpexy
(patterns of density distribution in the recorded

p&@éﬁ} hnd 2%%07&%%%@(}%?&% ﬁ@ ‘ﬂrfgyolﬁainﬂé E(&Bﬁ&ﬂ"rﬂ@f bfteth®

pI Xel sets "are "store ogether wt the I'n

Cgl%{.d'}?&{a%?yﬁ%ballfd Sﬁél{aﬁfc aE?JJ !agﬂycirgtet,he 'AT&) unsaturated

polyester-based prepolymers such as esters of methacrylic acid dimer and
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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
i nk conmbination table (First Table) prepared in this
way, where only 5 patterns (patterns 1-5) are 10 shown

02087/ Wsk Ci ty purpose. Each number in the cliwyFaem784sooe
pattern represents the nunber of ink droplets applied

N e R
O OPLELE SISRLRMLL LR, dentlLy ALSLELOULLS 4o v

| evel of a certain pixel 15 of the input inmage fails

t SuphY e} acHeapyds, reactiod nragests of Pt’lﬁét%’é‘??ee%rggﬁﬁdﬁnﬁgm
pixel in the image to be printed with a conbi nation,

s dicsbawhy drapnnnd elycilyl mobbeanlabe armincpided) ddsmpobvinyl
the input imge. Even when there is a slight different
i ral¢ohel-grspd weablyniery ehictbas tieen obtrngd by esterifipisgi bl e
to devel op image data by reducing the information
applintingfaltdie] miflusucdthit AgidenkRdrdte apd stbséduenitlyalding
reduci ng the resolution of the printed inmage

Theydfinaskelragicc pblyRsrylic @eid & Makdd 484 Bofdlpmet-Besed

conbi nation table on the basis of the gray scale |evel
of . e . : Lo
PR ES SRRPArEagP) B et by (TREE it abia
t 7 3 7/ Q . '
B S S L N A e
left.to I xel .of, 2 2 pixel set),is sepayfated from
¢ fatenst By e teSupulati ottty FEEHE Mool
of the 2 x 2 pixels by a given angoynt or nore,
patdddianalie &F%‘ihﬁﬁe‘i’és%@e@ﬁﬁ’%ﬁ § a polyoxyplylpne
pi xels is selected; on the 5 other hand, when the gray
scagmehbor safurgtadnpalygsisreiegotent ar dpesthereofibrough
separated fromthe average of the gray scale | evels of
4 virbichapieteind dnd avghy ecryluyd grdup it methaasdaylegtotthat botle
of gray scale levels of the other three unit pixels
aradsoin b soclagphr ated from the average by that
anount. It ends up selecting fromdifferent

camdidiaén0Tasebqnted in that 10 way a gray scale
| evel and a conbination of recording el enents for each

~ pixel, Bgs %ﬁd&&nﬁl‘%ﬁr@&l@% 4R 9ot ph&i@i&ﬂ? %M&li £nk B%h Be

20

are multiple possible conbinations of gray scale

I I ' . Wi ch .t he

c SHBPRAY SHL SR ERRML I FHETE NP a0 A ¢
l evel.,, nore specifically in a case where there are .. ..
{ FPRE 4B I BRETS AT oS BRI (Rt G ROl light
substantially the same gray scale . level, these

c@?rﬁf?r SF5: GBSy RhsqEheys é@é@@ﬂ% stabiljzers. o | ABCABCABC
... for_recording of pixels with the gray scale |evel.
Al t er naErgmpies of flee ahvisverdeabiifangonssemy induds dd-
randomy e.g., 'in the order of ACBCBABBCAA ...., but

t henznsbthoazobinerdhmey shdat dehyidvoamstatepsaiificcabbate 26 dium
limted. Her ei nafter, the configuration and
oesyaidiastiabl-1-beide Négdeim heaasde Agdappamd bostarb et shdidi.
to the present enbodinent will be descri bed.

Descri prho v djhsiRs fleViiit p43tiPiladls 190it6X 8515 &Y pHlRY
of a high-definition nedical X-ray inage with a

h Lt i . ‘ _
2SR PARR LBt Ta00 P BEE a0 trelaioospe shapranpd ik
usi ng bl ack ink, wherein a print pixel is conposed of
4 (2 x 2) unit pixels, wher&2the maxi num nunber of ink
dropl ets applicable to each unit pixel is set to 4,
and where the total nunmber of ink droplets applicable
wWthin the print pixel is set to 8.
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5FIG 9 is a block diagram show ng the configuration
of the inkjet recording apparatus according to the
present enbodinent. In the drawi ng reference nunera
a) denotes an image input unit; (2), an operation
wnrdoy/1fods, a central processing unit (CPU) persenimgos
various types of processing; (4), a storage nedia for
storj ng yari,ous dat i n . recording
o ikt oo R g ‘(’h%] 153%%% BHDPH- 2
%gée forn1and various control prograns (4b) are
st %BP o 8} thegpIkagustens, inghvdp maggaep Fedeas digghamlamine
prlnter control unit for controlling imge
o&l}@‘uﬁﬂe’ﬂhmﬁ@@)ne diyduexides of allsali mdtals)suchasdiphiwhi ch
various data are transmtted. 15The image input unit w
i Shydpopdsemdion hydsddde endpotassomn hedroxidd ibgidiadides of
camera. The operation unit (2) includes various keys

t hatat@lla@WausRnS ui hyatoddd @@a@@&ﬂﬂ?&ﬁﬁé@lﬁ)@uﬂaoand
start printing. The CPU (3) controls the entire

ORBFHRE «2ks bhakhRKh &Ly SO 1RB1ARRAL o, dddium

accordance with various prograns stored iIn the st orage

”%g1Hﬁk&4bnd%9%ﬂ§nﬁﬁg&ggg ofEdi um (4) stores prograns

suc as cont programns &hd error correction prograns
by whi ch_the;inkj cor.di n tus..i s
The ope?ﬁﬁng 56 ‘#tﬁ‘ﬁ %nﬁhﬂ?teﬁgegesc] ﬁ*‘ﬁgacé‘%}ﬁ la gﬁ@

ent Lrely controlled by these pr ans Exanpl es of such
é’él tEnRpmenegR @fﬁlmgagtﬁh@wawéﬁe%um
RONB FDs, CD- ROVs, HDs
S G0TR 18 98BLROIS IO biFHrDE R0 aenlghesrlatgmoaiemmitrate. o
opti cal discs. The RAM (5) is used as a work
area f oExamplesrofghanstioridrets inaludeehenolbaedradiasidants
(4), as a tenporal refuge area for error processing,
afithchsling biidered pheddlfbaseRged)l 0AEShAG adiRxRfivté,5)
can also copy 5 various tables stored in the storage

Medifuibaddd aehRagRss e ﬂﬁﬁﬁﬁ&tougibaémaﬁﬁbhaan&nd

advances predeterm ned i mage processi ng whil

referri pgahpildshe tﬁ@ﬁﬂgﬁgl fas Qntlgﬁﬁahmﬁclaﬁﬁg%ﬁﬂ

unit (6) generates In arge patterns t ena

”ﬁﬁ&bﬁ/{%& aﬂ@mgfﬁﬁl’csﬁ ciﬁ!:lﬁ{ig ¥)u!t rlk e%.thlgfdrlgzr{];tézalé}q bf‘ ggi?'terQ-
' ﬁﬁgﬁ %?@aefﬂeenﬁy‘sﬁ o B o PR e T ecor di Egt "he

g; line (8) transn1ts the address, si‘gnal s, data,
fireyolenyiiarepiopate, 2.9 wethulenakisfd meshdrertery-
gparatus The recordlng el enent conbi nati on
i ARbArhendh % 2aethalonebiséttetiy T Soevichtipipvarolh dst'dat a
regardlng the ink(s) to be used. Al though one type of
i biatsilslendbis{ohebleyles-tdroblatylphbtolh B-tiadh 1i diln eyl -DEB-(3-
prepared for each ink for the purpose of form ng ink
d edrs- bt pll-4- hp@rosy t 3 o e SBFIBh 601 N ropidhyloxylethyil2,4,8,10-

tetraixaspirol5,5lundecans, 1,1,3'tris(2-methy1"4"hydroxy-5*te1't~
butylphenyl(butane, 1,3,5-trimethyl-2,4,6-tris(3,5-di-tert-butyl-4-
hydroxybenzyl)benzene and tetraxislmethylene-3-(8',5"-di-tert-butyl-4"-

hydroxyphenyDpropionatelmethane.
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differ in density, as described later. This is
effective in reproducing nmany levels of gray scale in
the original. 20Wien a unit pixel is to be conposed of
up to 4 ink dots of the inks, there are a nunber of

RS9 gsss Obi nat i ons of inks that are capalyq,@o07/038900
presenting a record pixel conS|st|ng of 4 (2 X 2) unlt
T

D o) Eairpiss LR EmnETRsE TRitn et Runit hoaptils

of 8Ie attern are

Ve eBs et %b@%@ 52580 dsp el by e iimeine,
patterns in which_ the denS|ty of the left top or right

t @&eapthlﬁ'@n@ %W tdiphgrle-phenyienedsasainey B@deatepbbtl@rlm

in which the density is uniformover the 4 unit
icxesiob )2, 6-di-tort-butylphBhais?, Adinshbly 1B terbwirphemicl,

corrbi nation table (Second Table ) 5 according to the

phesgihydspadisobn ©, 2" methylendiie(dnmoerydl6-tett-bintylp enol),

tabl e indicates discharge of ink droplet. For

C o/ Dt Aiden eP (PSR Byl -6 hertdRBFDhb &1, DiXBlobis(BRREhyl-6-

right pixel, lower [eft pixel and lower right pixel in

t hertd oty BLERED)] detbakidamhesk-bid 5-Bherbh RL,
reslpect?rl{%/)e ly. 1)A ar offg of WLIU R(LL% E%Jtealndug_ld%n whi ch

%S : %r@\ﬁloﬁh%} tllldlledcﬁﬂisi {1% ttlmélr&fal%ﬁyl%'%amxy'ﬁ-

ens Ity

d v s, nat conpl etely proportional to the
n‘ﬁef ‘*%i#’%eﬁiél) IrltgﬁlFEts di scharged for one pixel and.to

thetotl t. of in the ink aII
there i E"nsa?gtth% Vﬁ'ﬂ)‘? e@r?éltﬁﬁ?ﬁlb@tné%}’%’ﬂ‘ge ¥3 3"
refl ectlve and transparent recordi ng nedi a.
Fijodinyopignate;, diviesrt thigtlinromigaatsy aegkstagtsiln t he

i nkj et recording apparatus according to the present

eftbodinrepionatdidimyriatylt § 3 thivdipgopiovetrs disteprypB@-fi ¢ to
the present enbodinment will be described with

r ¢éhiedgvogiohatd; 2GBerch@tdbemlzini2avkemdidilngy! hafide.
combi nation table shown in FIGS. 11 to 13, the gray

scal e | Bxshphk of tRSPhdphotor@ritkes aatibxidaBESincuddt | N
Step 101 shown in FIG 10 needs to be converted into a

2 dp NAh I hobHK Qe d)@ta)decﬁcblﬁaﬁphﬁé/ ecrﬁéUd%cﬁ*}ﬁm’sgﬂl'ﬁé ﬁﬂ?\gﬁd

IS processe he | mage processing unit shown

usi on ( St eps 102
%?g%@bﬁgte e%% Afg%ﬁj/hf%ié@é"ﬁ%%moow 058900 t hat
therret edid ¢ Si.-ng .i S no ecifically
linmte ’PL#I%F of the, Vﬂfm’é&egﬁg Wtfsggl?egﬁmcg“@ghal ftone
' d d t
P 5 SRS SN
I\/UI tilevel error diffusjon rret hod SI gni ficantl
ditraviglef ight absorbers, salicylate-based ultraviolet light absorbers,
cyanoacrylate-based ultraviolet light absorbers and nickel complex salt-
based ultraviolet light absorbers.
Examples of the benzophenone-based ultraviolet light ahsorbers

include 2-hydroxy-4-n-octoxybenzophenone, 2-hydroxy-4-n-

dodecyloxybenzophenone, 2,4-dihydroxybenzophenone, 2-hydroxy-4-
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5 normal error diffusion nethods in that there are
multiple (2 in the present enbodi nent) threshol ds used
for binarization. In general, an intermediate |evel of
gray scale may be considered as the threshol d.

wh®ohimaei zed data are allocated with drivepsi/gned7sssoon
for discharge/ non-di scharge for each print pixel in

the inmage processing unit 10 (6 ile referring to
SRR R LR SR e AL
st or age nediun1(4%, nore specifically in accordance

wi t h i nxaewirsefithe henatsarolphappdsliraviolep light abgarbeys
since the original imge data has a resolution of 600
dphcludia 8-@l-hedioxed-tdat-ecthbpdenibeanzoRriaic, B{2Arbg drdy- it
and 2 (Step 103 in FIG 13). 15l T is determined in
StegthyphenlyBbawerottnzdet 2-(4réydrixs - F-odidsfphemd henfoigtaayle
scal e | evel between a set of pixels of interest and

| i dUP R hyledsty-3+Bdrt-bRkNes - mdtR§ %A Rehl6RPe hifki0flel S
given using a set of 2.x 2 pixels (represented by (11,

gi ver 2. x 2 pixels (repre _
Schl o | Gunri o AP RGBS L uRrtBblct hehERn SRy

j - e 20 I f e | ower | ef
st pBo AR ARNG ok BNy Bn sl AU pBiytonemy
the.lq r right unit pixel (il+1, j1+1) has a gray
SEQP%Y? vel of 0. In this case the density gradient

i nfor i on sel c#s the density pattern "LU'

corresp ?ﬁﬁﬁnﬁg‘*st thoeyagroagrydaterkased uigpgiptetiight pbsorbgrs
si.nce _the upper left pixel has a higher density (Steps
105clade e@md#."cyavm%rygphm sspdTieHeROy 0589003 methyl-3-
In addition, since this 2 x 2 pixel set has a gray

s éprieethexsaiheof ) 4ictvia8) and buiyd-2detentd methytlitat t he
density gradient information allocates data using the
paidthogyyheheDmriylate.of "LU' (i.e., conbinations from
No. 45 to 48) anobng conbi nations of el enents shown in

FIG 1lgidableRo?YhélBickePeod@ilak kIt (ALY uisadiBl: Sikat) of
4., | n actual use, these 4 conbi nati ons are

SRBUABL IR 1200 ROl RS BHERSNIARBIn110)

In this way, |hage processing o pi Xel set

i N TR
TS TSR L PR P o

left unit iixel (i.2, ] 2+1 %pg | ower right unit pixe

( pe¥iphelatetyieghanplaginaaigkpi 4Bl set have a gray scal e
level of 2, 2, 2 and 1, respectively, the density

gr adi enth¢ mkoelthe iivkrneotiz eeipefitlis presemit énypmdipnsisgireduced
| evel of "1" shown in FIG 18. Because it is often

dby tispeksing or Bxsdbiny ai kastrhtdy, £ atleging\agehtla vRlder-LL

or RL) this pattern belongs, "AVE" is selected (Step
13dubletirga BB R BB CEWRtHRO8EMt and a surfMHAOVEIG whefCe
this pattern has a gray sale level of 8 (8/8) it is

t _ ) has sal e I'evel of itis
OB A ABhal  BEr AR iR s BIRLERHAEY, stipaive
T S i R L P
A e NSt ¥eif 95 Wn GRIC b n e & BTl SRR, 215:,379128)e

an ultrasonic dispersing machine. Stirring/mixing can also be carried
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The foregoing i mage processing is repeatedly carried
out for other renmaining pixel sets based on the

density data of the image. In this way binary drive
signals for instructing discharge/ non-di scharge are

WO 2800144524 9888PCT/ JP2007/ 058900 gener at ed f QicTRRE87/652%0
of recording elenents (Steps 120 to 123). Fl G

14out haingraisae] atimtihg imahsse ddrippabyithec@idinopars,od,
wherein recording is carried out for each pass using

anyhd@ghefic bHERI0A ﬁggmmd(cﬁs@mag%ﬂfﬁe Wﬁ:ttﬁe Bk OW of

recor di ng el enents for di scharging | nk

recor di ertlBex%%) tglh@éﬁy g@%ﬁ%éﬁegof | ng o?%gg%éﬂ‘é} it

el ements for dischargl a reco

i SRERD R e %@‘%‘é%lt%%%gfca%? s el s2boaye fedhiamips

MAth a row of recording elenments for discharging Ink B
5| nTRES present enbodi nent, all of the inage pixels are
10 sequgﬂilally pr.ocessed _in the manner descri bed.
above, oM GBSkl prefarably 8cpe aF Mmyrov marepreferrbly8 to 20
recordi ng apparatus provided with rows of recording

el Wt?@ggh ovirViFgosRy of greaden than/2) dwsmay bekedbdifEeult to
sets of nearby pixels of the input inage are viewed as
r eemauate mgk discbasgingathbalityr edet er mi ned gray scal e
pattern 15 corresponding to the input image is

sel ect edHewurfae e €60 hdb o< T m NN ¥$ los3GEA"dpR&fetdbly
the present enbodiment, it is possible to reduce the

10 AMDOIBIN/GS td FRAR/SAL A RBPIEEIRGS b¥1eBY t1darf %h@ﬁ/npfesﬂlts in

152

wi t hout reducing the resolutlon of the print of
gﬂ%’*’%%‘k?‘?%ﬁé%tb%f% BV P %h“?ﬁcﬁ%%{af‘fesﬁ%wl
|S%§¥ﬁ%°€%°1%% dr B 26 &rk?ah%gawéﬁf%s% SBR=deRtofhe
@rr%af? ,ﬁé SANGeer & sui‘%%r@rﬁlﬁggﬁw%nb&aé%@ of
kS Eoho o 5 Dot el ok ppegt i e
dlscharged on an as-needed basis for several WO

08 nlloséerswpfrebly DEBYD onerampexel s t hat

constltute a recording pixel which is a unit of inmge

" to be rdéchbrdetjs 1 pEitieclarlydihiedasd cah beandoasily selected

20

control data for patterned drive signals that instruct

t odepeadivgrgetherinbantedifapedeye Ik tolekindhaddsi@lb®, magenta,
perform ng conpl ex i mage processing. Furthernore, by

PreRahinddbide ! U hdoVofeh @Rt B&iﬁb% &g% gﬁ@y BEdbNGhese

el enents for the sane gray scale u5|ng

themrs adeedMi e%ﬁgg&{h%& B dih- o ﬂzﬁ%g$ an%ct% n%f antmk

IS possible to e occurrence-o itua
ar e e Bl Bk BY FERLE S e fen%ﬁﬁéf?%ﬂﬁwﬂ%d' 2
images.
<Additives and Physical Properties of Ink>
In order to impaxrt desired physical properties to the recording

solution (ink) of the present invention or to prevent clogging of inkjet
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20

10 situation where an ink dot area of certain size or
nmore is formed by the sane recording elenent. In
addi ti on, even when the recordi ng heads have been
replaced, it is possible to suppress changes in their

widhabacbaki stics and to actively and effecti pel/yr80/@s800

variations in characteristics armng recor di ng

eI enments._ 15Moreover, with a sinple signal pr ocessi ng
a%ﬁ%egﬁauwaislﬁédﬂe%i%l%w aklsithgmnley pavaiPso

p033|ble to obtain an inmage that has many | evel s of

greajuble argananeplvent; whichemtaiogravedingagent sadrect i on"

or the like, and to obtain an inage with many | evels

ofpegne&yathxgad&n&v ehhavrettige hemtdehided foorthe pagsosdatfa i s

used. 20The nmethod of regulating total ink anount is

nafres@achd tlogdihy of Eﬁﬁjéiﬁﬂéad/\ﬁl%ﬂdstcah&djﬁﬁ aristi ek, t ®@dcific

the total anount of CMYK i nks exceeds a predeterm ned

! ee&ahlﬁwm @%y@zsﬁibmﬂol%m&%mﬁeyincﬁﬁ% ﬁdl%‘l%bﬁolls Bh&h as
the total ink anbunt can be regulated

‘%”“Pi%é %%m‘i’f?ﬁ%%%ﬁ?f&@&a%%@é%%#7%‘:@%&%%“@%1
} R ef §9Y&P§@F°9yl%3%y g BERNE g Rfor el
b 1aTuRERETEh i Kk Vel kS,
recorded matter obtai ned t he i nkjet recording
me¥sdings 1i2keherpastinl, 21 ﬁﬂéﬁtl hexanadial, L buteoedeel,

matter of the present invention. The ink recorded
el 2,8rbwghnetnml,prekpetriols ippdratlcadiel Atkyl atheirsageh ne etryde:
on the recording nedia of the ink nedia set of the

p reéseh indnoe il ether, svhiybnetdhecol mageb i welder dietylehe
ink of the ink 10 nedia set of the present invention.

Theydok einderbtifldiBEr, dfetBilehb @ly@l Rlohbdthyl agheR OdibtHylene
snear, excels in storage stability and, ther efore, can

bey ol btthlofutid %Hﬂérntl‘?et%‘g:?lﬁ ?nﬂ)fnoﬁ‘ﬂt@l iy %ﬁ&ﬁ}d@ne

witten material or the € navi ng varil ous iypes )

r eg%pd'og ﬁﬂm%ﬂe%yl%théﬂggﬁ'pr&'gylgé@QRJc&Smonoethyl ether;

polyalcohol aryl ethers such as ethylene glycol monophenyl ether, and
ethylene glycol m'onobenzyl ether; nitrogen-containing heterocyclic
compounds such as N-methyl-2-pyrrolidone, N-hs;droxyethybz"
f}yrro]idone, 2-pyrrolidone, 1,3-dimethylimidazolidinone, and =-
caprolactam; amides such as formamide, N-methylformamide, and N,N-
dimethylformamid\e; amines such as monoethanclamine, 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

T



Herei nafter, Exanples of the present invention will be

4]

10

descri bed, which however shall not be construed as

limting the invention thereto. Note al so that

"part(s)" nmeans "part(s) by mass" unl ess otherw se 20

wodbeAaiags <Preparation of Pignent |nks> (Prepapableton

Exanpl e 1) -Preparation of Copper Phthal ocyani ne

Pi gnent - Cont ai ni ng Fi ne Pol ymer Particle D spersion-

WOCrL@adstutd 98id8PareP2007/ 058900 A 1L-fl ask

equi pped with a nechanical stirrer, a thernoneter, a

ni t r ogelgasenentaing adert iaaddfd imortiebdi adjdstethdriofRirdgon

funnel was thoroughly purged with nitrogen gas.

Thedteaf tied rebdr Bz Qblusion 8 e prdviad i8f waging éa?aﬁﬂitjj with

12.0g of lauryl nethacrylate, 4.0g of polyethyl ene

al t [ ; (brand
Mefbcto 1R ARGl eeprlﬂte_%g @Eeﬁ{‘%%%%?n{ﬁ%t .(?Igg

nane: AS-6 supplied from Toagosel nd 0. 4g

AT U500 b O 0
i.ni 100. 25. 2 N I.d,
OB RS DR el PP A B

gl ycol t hagryl ate, . 60. 0g of hydroxyet hyl

et haeelenseelydoy based grifrctans hettanariia terle Band

nanme: AS-6 supplied from Toagosei Co., Ltd.), 3.6g of
nerdEpivstarermrlkyd ethprdrsed spfastirathhavinglthbe dmimuia KED),
and 18g of nethyl ethyl ketone was added dropwi se to

t rend pelzecdetdy ldnem dipanys roppiereallad dihérdmsed soifsednts
solution of 0.8g of azobisnethyl valeronitrile and 18g
ofhawitfyhe fatrhyila KiBDcire cigeshla dfied udinpmihe IR lid stidfecel@nsion,
flask over 0.5 hours. After the resultant m xture was

hedhthsahcr8h&ink afs ety cap@bBy ahd 328RESARE Fth.
valeronitrile was added, and the m xture was left to

st and f;iingurther 1 hour. After conpletion of the
reactjpod,(” 364gnof @p}g ' T. et one was addegd |nto
t he gFas - sPeI%’SO gkgftggggﬁution cont ai ni ng 5096(1 )

by mass of polyner. An aliquot of the resulting 20

DR B0 S8l i S0 BRhEE i Apf e ¢ i am
sql vent: %ié% hydr of uran): the wei ght-average
ndpéﬁﬁrﬁf éht (My) was 15, 000. Subsequent |y,

.28g of the resulting polymer solution, 26g of the

15

copper phthal ocyani ne pignent, 13.6g of a 1 non,
aqueous ation of CR 2007/ 1£9888PCT/ JPBB07/ 058900
pot assi um.hydr oxi de,! 20g of neﬂhyl ethyliketoné and
304°18¢ 1 &M &% EBhnge Guat €= Were & oFdlgh G Hx68: Then,
the mxture was knedded 20 ti nes using a three rol
mll (brand nane: N& 84A supplided from Noritake Co.
Limited). The resultling paste Wwas added into 200g of

i on-exchange 5 wateCHand aftelCEtirred thoroughly,
met hyl ethyl ketoneland water Were distilled off using
an evaporator to yi €t 160g of C&lbl ue fine pol ymer
particle dispersionlwith a solifd content of 20.0% by
mass. The average p&ticle diafeter (D50% of the

resulting fine p0|Yﬁ¢£ particlﬁsn w {11
o H

where “m” and “n” each represents an integer of 0 to 40
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measured by a particle size distribution analyzer
(Mcrotrack UPA 10 supplied fromN kkiso Co., Ltd.)
was 93nm (Preparation Exanple 2) Preparation of

D net hyl Qui nacri done Pi gnent - Cont ai ni ng Fi ne Pol yner

weRsobt/Clbgs Di spersi on- A magenta fine pol ynmer peasibelogsoo

di spersion was prepared as in 15 Preparation Exanple 1
except that the copper phthal ocyani ne pi gnent was
chagged. i of pPr Y22 \The erage particl g ..

by L (@8%52?{&@‘ i@)tfhﬁgol-yner“ fne LEID)
particles neasured using the particle size

di stribution analyzer (M crotrack UPA suppl.i ed&r“o,m
NwkitesB igs. linepy @r Propehed il 4 hydramaghen ﬁﬁﬁ‘%na afpleeint
3) Preparation of Mnoazo Yell ow Pi gnent - Contai ni ng
FntezePalf prier20Par t i cl e Di spersi on- A yel low fine
pol ynmer particle dispersio vgl% prepared as in
Preparati on Exanple 1, ex&%ﬁt hat the copper

ph. t hal gcyani ne pi gnent ; ,
20@im8@é®ﬁyﬁ%ﬁg%%@@o@ﬂd§lﬂaﬁg€d Ro Pignent « (1v)
Yell ow 74. The average particle dianmeter (D50% of the
r%ﬁ?%et .F.qg AP QTR ﬁrbﬁ&é@@ﬁj@ﬂﬁﬁydﬁ@ﬁ%Bﬁ@hHﬁ, NGt R and

particle size distiibution anal yzer (M crotrack UPA
supplied.from N.kki ., Ltd.) was 76nm 5
(ﬁfe%gegtlpg%eﬁggééﬁ%% - Preparation of Carbon Bl ack

Di spersjon Sol ufion- . To 1,,000n of ter was
added I0guRles Bohrie Panttyative RalP 20ae: Bee fhon
black with a pH value of 2.5 rand n : ar,c 300
suapaesesded by sheiappeoios forenulpe gﬁ)(ﬁ@rfwﬁﬁgriﬁi%ﬂ}mﬂ?ﬁ%’g.
Then, 4509 of 10 sodi um hypochlorite (effective
cimdpivletbenscenh patdicihylenpoglyerh mongabenxdraiboy sEutene he
m xture, and the m xture was stirred at 100C to 105C

f glyc@ hongghenybettteir zthplent ighrol M0Bgaliyf]l etbeli, dinthylene

hypochl orite (effective chlorine concentration: 12%

Va5 chluhbiiiheagtiethea e thysqaer geechl tonobubydwthe) piroyyylene
transverse di spersing machine. The resulting slurry

\gg%icgiﬁg%&wtfpetk@r,fﬁddtewabth EflychaspBehylstRek; by

n of Tithium hydroxide, and the slurry was

S : O r j

Y Ry GRE BB S Ry R R S Pl e Block |
a carbon black dispersiaon.sol uti ' '
coRbrRP PfraP oREsH By Bl phd ol BoBydlh U bs
particles were renoved by centr,jf tion and th

D Ao RS DB Rlor AP o digthgfesn B R) EiROp R o
of I pmpore size to yield a carbon black dispersion
setheriipmostrpeelenpdlage particle dianeter (D50% of the
resulting fine polynmer particles nmeasured by the
parti clBhessudac tensiobwfithe reaadipg splutidncafdhe erseubA

supplied fromN kkiso Co., Ltd.) was 95nm
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 ¢P to 10.0 ¢P for the purpose of
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WO 2007/ 119888PCT/ JP2007/ 058900 ( Preparation Exanpl e
5) -Preparation of Carbon Bl ack Fine Polyner Particle
Di spersi on- A bl ack fine polyner particle

di spersion was prepared as in Preparation Exanple 1,
RXCRPY1bdkat the copper phthal ocyani ne pi gmeniciary@®osseoo
changed to carbon bl ack (EWL0O supplied from Degussa).
The average f rticle diameter (D50% of the resulting
fi REARIBFREER pfces Thsddl pEthegpcondangenlutien of e e

di stribution analyzer (Mcrotrack UPA supplied from

Ni RR¢ssyt Gpventionds prefazably Srim 1l (apde pwrapiaerabla b d 0gpr
10 -Preparation of Carbon Bl ack Di spersion Treated

wi the Pippose Gbppoenting corrosion@iendtalistneanyemmhavtome
carbon bl ack having a specific surface area of 230

N tentaetwithDBR recdrdifisalptiolen of 70 ml/ 100 g and 34 ¢
of p-am noN-benzoic acid were m xed and di spersed in
57509 of YR fdcordAd sdRGicA ofthe phésedf i eWaitn 348@8ntain
thereto, followed by stirring at 70C. After 5 15

m LLit ks i,Qi g [ Lbrte.
i Ser o R Ao E R o3t 0 SFher? 28 AT kil

ereto a

st f ti:her .1. hour. . The resul ti sl urry.was
ai TS A0y B AR iRl B Reton-BeRatert ¥
repoved by centrifuge, and the was adjusted. t.o 8-9
by DRHE ARG O (oI rat e el pran B e Rbids
tedlﬁ%g and, concentrated by 20 ultrafi]tration to
rampies Rfasable antheeptyy apddange agents wehidgrhengotriazole,
concentration of 15% by mass, which was then filtrated
10t hpoligm delysrgasetaigl sadeunsopbase, ®dbuiZapyradinethiolkl veide,
yield a carbon bl ack di spersion. The average particle
di sothisrol{iDba%dd winpolads.emditmhgnesatt and sbdickn
di spersion neasured by the particle size distribution
angéyzehlordifPe@0 7/ 119888PCT/ JP2007/ 058900
(Microtrack UPA supplied from N kkiso Co., Ltd.) was

99nm ( Prme@bhﬁﬂgrgmﬁmh%fﬁe Pr&pat alveRRoRtatesRath
Bl ack Di spersion Treated with Sidfonati ng Agent- 50ne

hupgy, ' . ' ' | :
iy et T TR
t her, I ] o f sul fblane,. and, af te
191 MR dky BB B ROl Bl bd €5 BRE 1 bFhat come
.sul furic acid was,added thereto.foll owed st rring
o im et o S E SR SR it chorphe Drui@ies ARprS it s
added iinto 1,000nL of ion- , L
corrosion. Examples of antirust agents include acidic subsulfates,

sodium thiosolfate, ammonium thiodiglycolate, diisopylammonium
nitrate, and pentaerythrithol tetranitrate, and dicyclohexylammonium
20  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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10 exchange water, which was then centrifuged at
12,000rpmto yield a surface-treated carbon bl ack wet
cake. This carbon bl ack wet cake was again dispersed
in 2,000nm of ion-exchange water, and the pH of the

weshiegk nm xture was adjusted by addition pérkzbdriosssne

hydr oxi de. The di spersion was salted out and
onc

SRR ceBpres tnd ahtfe b Claiorbde) RrbmPir BRERRS,
. Th bl ack di '
st R e BHORIT I RYROREPPEBEalRIcs, B Biriered phovd

yield a carbon bl ack. The average particle dianmeter
(BgUngs suplpas 8&3&'?%‘@'@3@1%%85@%%%&%5%&% bt tmdyl
particle size distribution analyzer (Mcrotrack UPA
strppiticesphenyh Nrdpidrste Ch 2 methylinedds(dane®ghrtert-
I nk conpositions were then produced using the fine
paltypienpBr 4 4ttidokiisépricthydristeattiutdpbarnlb 1l B-tris(2-
di spersions obtained in Preparation Exanples descri bed
R OME1- 4 I BRRY-Btie S D8htandD1,3,5-trimethyl-2,4,6-
2007/119888PCT/ JP2007/ 058900 - Preparation of Cyan |nk
s élcﬁltgﬁﬂfdr@ﬁﬁ%rﬂ DB, IRPB el MReypant ai ns

0

mass oOf the copper phthal ocyanine

i nty- conhaining fin . h Gl 8o @b SDRLS] )
SRR R B Blthrple o BRI QB G SRELRH oot
3- hyl 4. 8- but anedi ol, 8.0% by nass of gl ycerine,
f'_g?/glﬁ%wﬂ‘h‘%%ﬂ oplogg pethape. p oy anediol , 2. 5% by mass
of FS-300 (supplied fromDuPont), 0.2% by nass, of
Proxel Hxgoyelesmof amtnerbased sowppoypds m@imﬁ%&ﬁg@h%?ﬂ?
2-am no-2- ethyl-1, 3-propanediol, and an appropriate
arsmylensdidminee ph soppkdyylagined phenyr ¢ agr by laming,
to 100% Subsequently, the m xture was 10 filtrated
t NN tyhaphtherriprdes yld dedéaminiet N, Mndiphenplgéhydenediamine,

di aneter of 0.811m and the resultant solid was
dhIsiRiNRdirien N, NNdLx age g-phahlent diadniae nded 4, 40f
12wt % In this way, an ink conposition was prepared.

TiRer0h &t §a{a>mi%d1ﬂh%n§ﬁﬁéﬂ;hh@g FRRe! hepresdBAgHeed at
25C was mPa-s, and the surface tension was 25 m\ m

T&&ﬁfﬁ’é-ﬁ&&?k@%\%ﬁdgﬁi’é m&--msea%sm&,%uua% Al %g:\éé;%@&%y

anal'yzer ) rotation viscometer supplied from Tol d.
angyo Co. td. ). GPr rafi . le 9)
e SeRbosntthinsti SRR, T A solution
reparged that contain 0% by mass of the 20
M &%?Qjﬁl”?%’&‘?‘}a& sﬁa@%ﬁpgﬁ@aﬁmﬁpﬁﬁeﬂg fine pol ymer
particle dispersion prepared in Preparation Exanple %,
Jaugylstanryiiodgrroplongts, Wymynstylthiedinaenignategdissgagyl B.0'-
mass of glycerine, 2.0% by nass of 2- _
ewibug&th&mmpmbEMOWWIWm@é dlaupgsalfige; ansbpl i ed
from DuPont), 0.2% by mass of Proxel LV (supplied from
Aveoipdes ofthb lathy imdsde afpl@nylphosphite, trioctadecylphosphite,
tridecylphosphite, trilauryltrithiophosphite, diphenylisodecylphosphite,
trinonylphenylphosphite, distearylisodecylphosphite,
trinonylphenylphosphite, and distearylpentaerythritolphosphite.

The recording solution of the present invention can contain
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am no- 2-et hyl -1, 3- propanedi ol , and an appropriate
anmount of ion-exchange water added to bring the total
to 100% Subsequently, the m xture was fdtrated

Wy Biahesgs menbrane filter with an average pPGicgsp2007/058900
diameter of 0.8ism and the resultant solid was

di %ﬁ&le&?g pwga&jaefem% E%&ﬂﬁgﬁ%ﬂe%?ﬁ{clﬁ&b AGANh&al of

12wt% way, an i osit1on was prepared.

Hm%f? i g ﬁtﬁ%ﬂ?ﬁ% s cégi‘%%gir%ﬁ?ﬂ&%ﬁ 31 el
10 P Y .
hasﬁé‘q?%‘ SARARERY CPR res@é%é%%&u%ﬁwi%%@gmum

20, 0% by, ma f the mpnoazo yel | ow pi gnent - cont ai ni ng
pob: yﬁ)&m#ﬁ%é}i&ﬁrmﬁf@ﬂ sahospssiugh aﬁrl@ga%r@aax nate, sodium
Preparation Exanple 3, 24.5% by mass of 3-nethyl-1, 3-

5 butawbeghis, angd p@%ﬂ@ylmg@oafateg lapeiaes pech 25 @%mmeof
2-ethyl -1, 3- hexanediol, 2.5%by mass of FS-300
(sapg IttiethafnlolammePbmﬁc) aciﬂ; RBydroyhlbhic resls nitfricRreok eklifudc
(supplied from Avecia), 0.5% by mass of 2-am no-2-
et hyidy AnBapstapeneédi ol , and an appropriate anmount of
I on- exchange water added to bring the total to 100%

Subsequemikiing E&&eHEéEWs%éé@gﬁleﬁ'ﬁf pAhGH R @&ﬁ@d Bapers

menbrane filter with an average pore di arreter o

0.
i o%l?(g}x%ﬁm;lg&]%g F %b%%rtko %},g}hﬂ%@ﬁ?@%ﬁ% P APE™
10 WaKo AN Nk composit Vi SCQsi

t he 4 8als tpaﬁ’ger%or?p%?%)wdﬁ’aﬁeasure af"a}%‘gpﬁ%emé‘sﬁﬁg e the

and the surface tens Pre

B SHBRET4] P R B oS CRPhR LB G BB =V

2007/ 119888PCT/ JP2007/ 058900 A sol ution was

pr BPBEF8E- t hat contains 20.0% by mass of the carbon

bl ack dispersion in Preparation Exanple 7, 22.5% by

mass of %@tanm@ﬁﬁyﬁsm@mmemailploziu@%ﬁsaamg@tedﬁ)aper are

gl ycerine, 2.0% by nmass of 2- pyrrolidone, 2.0% by

mabErof @aéqutﬂndmfﬁs&;&ﬂmdd‘dmlep Papés By., it b and ERpri6

(OCH2C112).011 (wherein, R is an al kyl group having 12
15 caCbenC &@ﬁiedﬂiﬁnmipﬁo@Pap@ﬂ Bduzyrieess., otd Froxel LV

(supplied from Avecia), 0.5% by mass of

© 2- am nO-Th fI¥d o spdeifcQRANRERII pABl St bR e, é)a%eﬂuﬂamde OK
appropr| at e ‘anount of ion- exchange wat er a

-]Kgr ai:ut'e‘izNi ﬁr oug%&uﬁ%% ane éﬁg} NySataﬂ Weﬂ]gf\ﬂg rS \égé
3°fé§§? i .@ftr%&agﬁfa%%éﬁ g k3 fuﬁl?l“@ed
ey R RUST o e °S' A

25C was 9 nPns d the surface tenS|o was 25 m\Vm
20 ~ PRB araeT A Q1P Bywer Ml am Nei &bl &xt iehire Ii@pon

The i ngredi ents shown bel ow were m xed, thorou

st Papex ndneltrmSSGmJ Ts); WnidlotSvmer At tUia‘tJécuSmg/pqg* ané

t hrough Floropore Filter of 0.45gmin pore di aneter

( bUwito Saper Peuppin &ohphliodfiSuniDatnPafsreConpoeation); high

Industries, Ltd.) to prepare a dye ink set.

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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20 (Ingredients of Dye Ink) Dye Species Yellow C.I.
Direct Yellow 86 Cyan:C.I. Direct Blue 199

Magenta: 0. 1. Acid Red 285 123 WO

2007/ 119888PCT/ JP2007/ 058900 Bl ack: C.1. Direct Bl ack

wkbAofAbddkl ati on Dyed parts G ycerine7 part Spcrisp007/058900
5Thi ogl ycol 7 parts Urea7 parts Acetyl ene glycol 1.5

TR o P B SRR 0,
éf@gcgc&‘ensgg&ﬂs& ‘ER gg{/ﬂzclggh ii’&_?_d“c“ on of Base
Examples of the A2 coated papers include OK Top Coat + (Plus),
OK Top Coat S, OK Casablanca, OK Casablanca V, OK Trinity, OK
Trinity NaVi, New Age, New Age W, OK TOP Coat Mat N, OK Royal Coat,
OK Top Coat Dull, Z Coat, OK Kasahime, OK Kasao, OK Ksao Satin, OK
Top Coat +, OK Non-wrinkle, OK Coat V, OK Coat N Green, OK Mat
Coat Green 100, New Age Green 100 and Z Coat Green 100 (supplied
ﬁrpm Oji Paper Co., Ltd.); Aurora Coat, Shirao; mat, Imperial Mat, Si_lve:r:
Diamond, Recycle Coat 100 and Cycle Mat 100 (supplied from Nippon
Paper Industries Co., Ltd.); Mu Coat, Mu White, Mu Mat, White Mu Mat
(supplied from Hokuetsu Paper Mills, Litd.); 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 White New V Mat REW (supplied from Mitsubishi
Paper Mills Limited). |
Examples of the A3 coated (light coated) papers include OK Coat

L, Royat Coat L, OK coat LR, OK White L, OK Royal Coat LR, OK Coat L
Green, OK Mat Coat L1100, Aurora L, Recycle Mat L100, <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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-Preparation of Substrate 1- LBKP80 parts 15NBRP20
parts Li ght cal ci um carbonate (brand nane:

TP- 121 supplied from Ckutama Kogyo Co., Ltd.)10 parts
Al um num sul fatel. 0 parts Amphoteric starch(brand
Wwans719ak® 3210 supplied from 20 N ppon NSC dctriipodr€3soon
parts Neutral rosin sizing agent (brand nane: NeuSize

M S l.ied fr rim, Chemcals Inc.)0.3 parts )
Yi éﬁﬂﬁ%}lﬁaﬂé‘%ﬁmﬁ :Swri@%@es@aypﬁefahaﬁog npksd
Co., Ltgﬂg) 0.02 parts WD 2007/119888PCTOP2007/ 058900
subep GhyetsuPyly & Daner Condidht of 79 g/ n2 was
fabricated by papernmaking a slurry containing 0 3% by
mass of Exampleswé thioBiebated paperd tmpdiufmopradity papers)
paper maki ng machi ne and finished with a nmachine
calrehadr OK mediusi zealitye€sats (MOOP OK LapetGirki OF Astro
process, an aqueous 5 solution of oxidized starch was

* 5 apPhillethd OKaAss haads@bplRdasshade PhpsPChhakd Basl B

10

15

20

has a deposited solid amount 1.0 g/n®. <|’£x_anp| e 1>
a RugpEBY fr6%h gq%%(ﬁl p_ypémgugr%ﬁgq%.,l kLont ai ni ng 97 Wm %
[

of particles w a particle amet’er of 2nmor |ess,

30 Par L slungias 8¢ Al s N6 EALE LB AORALA HERTS "

aver age part aneter _ m asS an a _
oG RSB Sl G ADR, FRE P STl
B W e ting ke Lo . Bep o Db O Bre spetiner
e B8 ok Mot oty SRSk Roool OF Dbt Crean Eit G
Yamayuri Bright, Yamayuri 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 fx:om Nippon Paper
.Industries. Co., Ltd.); Kant Excel, Excel Super B, Excel Super C, Kant
Excelbal, Utrillo Excel, Heyne Excel, Dante Excel (supplied from Daio
Paper Corporatiox?); Cosmo Ace (supplied from Nippon Daishowa
Paperboard Co., Litd.); 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, Pear] Soft, Ruby Light H

(supplied from Mitsubishi Paper Mills Limited); Chaton, Ariso, Smash
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15 contai ning 60 wt % of solid conponent. Thi s
coating solution thus prepared was applied on both
sides of Substrate 1 using a blade coater so that each
side' has a coating of lumthickness, dried with hot

W fop7/angkssuper cal endered to fabricate Recor ginge&hesdoo
1 of the present invention. 20Subsequently, Ink Set 1

C @aipiliail ek Gttty BLipp® PA1RY €1, A td0da 6Y 8ari Oké&rry, Super
composed of the conpositions produced in Preparation

EXAERLE é;uiaphé’d Hb oV BErREGREPEFer @581 P00 dpi image was
printéd onto Recording Sheet 1 with I'nk Set 1 by using

a_pilotdr ﬁ&t‘ﬁ%ﬂoﬁg@w dth%g@glﬁtm%qhé%q‘ﬁ%&bmm@t

of fer reso i on
2007/ 119888PCT/ JP 007/ 9 d t
it DRV B gh g i e G SBe ﬁ?éwr Bt i OnaE

ul at ed setting the tatal a seconda

c Ehgiicylarly é%% a¥pIE %]Fafg‘él’ﬁﬁ‘&e %{%aescowé% ldyer
printed so that the total ink anount for printing of a
sdtself candgartiizedoo Thote bajins she highnsr pexmeahilitsinglygde
5Wbr d2000 (9. 0.6926 SP-3), from M crosoft Corporation,
wasatied @apbor for kemp reéqyzm@ta'tpdm aofd grated papptvsdonthef gravure
eval uation. | mges used for evaluation of gl ossiness
apdirgiaw- Specifighllne0D plepaied (Of Raper G| Tabd)NFL Gravure
manner: Using a draw ng tool of Wrd2000, seven 5cm X

5@%&%@@;}%%&&&@{@@\% Thiat) AIEASOMNIBESE Papbr DitRustries

another, filling each to square with different col ors
( d a4 ORE PGloki R PRI
tpé) 'c\:ﬂc') oqraro?nﬁﬁ %I ne ?hanl ngjﬁ1 egl?gua?}teﬁ T 1es;co | or

settli of lyin :

Ye?fr‘tgﬁqaﬁ(%e%n% Hsﬁg@h 37 T BEaR A Hp s ipantion.
n 255, Blue 0) 15l\/hgenta (Red 255, Green 0, Blue

§§’)‘ %€ (Red 255, Green O, BI ue 0) Green: (Red 0,

G een 255, Blue 0) Blue: (Red 0, Green 255, Blue 255)

Bl ack: {heinlpforhadnk-pmxlia sptof thy Prerspiinwgntipn can be

Wor d2000 was used for the preparation of images for
evaitablyi wieddbr brigkers eguinhed witk apmtyppsaidskist head — a so-
different colors were prepared onto which a 15-point
blcalitd pteapdetieic tyHe imgst beadtvbdre the volume of an ink flow path

is changed for discharging of an ink drop by deforming a vibration plate
that constitutes a wall of the ink flow path by usilng 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

85



o

10

15

290

The obtai ned i mages were evaluated for their inmage
quality and inage fidelity. Results are shown in

Tables 1-1, 1-2, 1-3, and 2, where W)

2007/ 119888PCT/ JP2007/ 058900 t hose ranked "D' or
wgo8d7/11d88s any eval uation item are consi der etcrisp2007/058900
unsatisfactory as an inkjet inmage. (Exanple 2) Inkjet

recording was carried out as in Exanple 1 except t hat
t haisshexgRiink bytaeans ol ekeckpstatic m%ers@per@e begrese: the

anple 3) Inkjet recording was carried out as in

(Ex

Exelepiredd and tepvibratien plde satldhd N 060118828 eurdsndanth.
was set to 3 ww% by diluting ink with ion exchanged

wat er . iAs (Escaiheldealtyve, the recolrdivigetmederc dordibeg foragoing ink-
carried out as in Exanple 1 except that as a recording
meghedid kdii ik @isbQas icombei Gt withZhe YotgoBig fnlko MIhe pPR6Ibined
Paper Industries Co., Ltd.) was used. (Exanple 5)

15h 8k bethe REHFhE %é’(\ﬁé v Hlieft QHtaiAS ik RaBsasBbRsland can
except that as a recording nedia Esprit Coat C (basis

K\fia@?ﬁ]tibl}ﬁ’lgséeg]f@% E%B%DFQGB%?BE%?FQP 1 glc(g ﬁ]r%ﬂtgﬁs) @Ring the

rnéillg; re mtﬁiélgé gY:“&%XA}gP 601&&1&2?:16 E%%%gﬁt\m %h?k cg,g;aldfe, ink

le 7

| n‘r’(ﬁ"é?gelde‘%\%&F TBERE oS et G e et e 6 e method

exc t-that as a recording nedia OK Astro Dull (basis

PregOt ZNENHON- f rom G i Paper
<Ink Cartridge>
The ink cartridge of the present invention includes a container .
which houses the ink of the 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 constituént materials can be optionally determined depending
on the intended purpose; examples of such a cont:ainer 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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WO 2007/ 119888PCT/ JP20071058900 CO., Ltd.) was used.
(Exanpl e 8) I nkj et recording was carried out
as in Exanple 1 except that as a recording nedia OK
Astro Mat (basis weight = 72.3 g/n2; from Qi Paper 5

we oo Libgks) was used. (Exanple 9) I Nk pet/sp2007/058900

10

15

20

recordi ng was carried out as in Exanple 1 except that

record nmedi a Opt basi s wei g 3.
g/l bag laﬂ%f% gertafggnlet @flg ey ewpuatign eéilanﬁ%eénk
recordlng mas carried out as in
Exl&iﬁ&ﬂézﬂs él@é@%by fwusien hendinge c br artvg! Hivliaaneedle attached to
Casabl anca (basis weight = 100 g/nR2; fromQi Paper

Cahe rhaigh, Bodwad this bagd Focandibg appirabEs ikinserteé doiodimigk
was carried out as in Exanple 1 except that as a

r ennledi2ag corghose M LCodihek: njdabésionenlyhippiy.69. 9 glnk;
fromQgi Paper Co., Ltd.) was used. (Exanple 12)

I nkj et maecehRbAY 248Ss EAhiddest OpHckasy MRnfPeaRBELR ad
except that as a 20 recording nmedia OK Coat V (basis

Wedlgﬁﬁmmll%[lﬁa&/ h h ng div ?@Hﬁéatﬁﬁt L Cnbv¥BS FIG. 2,

used e 13 reco ding was carried out as

| %hfg‘ﬂp%%s?%ﬁ%é?%wﬁﬁﬁ%a%%& LGP R LAt I
qgéf} 1%%3%‘55 gpzrge%;(lzho %ﬁgg%ui?ing to a varlelfy of 2nkwat recor%gng
apparatus for use.

The ink cartridge of the presént invention houses the ink of the
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 he
described below. .
<Inkjet Recording Apparatus and Inkjet Recording Method>

The inkjef recording apparatus of the present invention includes
at least an jetting unif, and where necessary, furi;her includes additional
unit(s) optionally selectea, 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

817



(Exanmpl e 14) Inkjet recording was carried out as in
Exanpl e 1 except that as a recordi ng nedia OK Top
Coat S (basis weight = 127.9 g/n2; fromgi 5 Paper
Co., Ltd.) was used. (Exanple 15) I nkj et
wecnidiimgs was carried out as in Exanple 1 exgapte:dohédsooo
as a recording nedia OK Top Coat Dull (basis weight =

104uiktablyarribd 00t BY thdpl8st KeBording Sppard@ss HS@M prddent

(Exanpl e 16) I nkj et recording was carried out

8 -] . T
Togh BRI BISEPkch AL L85y SE BT ki
Pa . sed.1 . ( | ef 11500

r olBityy e ek idn eS8 e SARY ekt d Pl adiigpal
as_a.recording nedia OK Trinity (basis weight = 104.7

g/ Hﬁtsfroin Paper Co., Ltd.) was used. (Exanple 18)

I n. kj.et recordi was_carried out as in Exanple 1
5exé‘§&‘t’ett ﬁPaﬁg%ng’égﬁé’éBrdi ng media OK Trinity NaVi-V

10

15

20

(basis weight = 104.7 g/n2; from Qi Paper Co., Ltd.)
was usedbg migefpiter 109 step for recpylipeanyimmge doyragesling
carried out as in Exanple 1 except that as a recording
e dieslicOky Moplyweg sticnalDion toeesi mkwler jiting d7gp8ofphatnk onto
fromQgi W 2007/ 119888PCT/ JP2007/ 058900 Paper Co.,

Lt ¢he mwdm.used. (Exanple 20) Inkjet recording was
carried out as in Exanple 1 except that as a

recor di MphdRefiRg MKitkaaaldii tonfgRasd so VebShn Tmhdd e a
g/nm2; fromQgi 5 Paper Co., Ltd.) was used. :
recording media by applying stimulation to an ink to jet ink droplets onto
the media, The jetting unit is not limited to spéciﬁc 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 siﬁcon and nickel. The nozzle diameter of the inkjet head
is preferably 80pm or less and more preferably lg‘J.m to 20um. ' Itis
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 _Via a supply
tube. Moreover, it is preferable in the present invention that a
maximum deposited-ink amount range from 8 g/m? to 20 g/m? 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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(Exanpl e 21) I nkj et recording was carried out
as in Exanple 1 except that as a recording nedia SA
Kanefuji+ (basis weight = 127.9 g/n2; fromQi Paper
Co., Ltd.) was used. 10 (Exanple 22) I nkj et

weERedbdag was carried out as in Exanple 1 exceptootihssboo
as a recording nedia POD d oss (basi s weight = 100

/ ; 0

%dtiti LR qcosrsgr 3 dﬂ.blqsalog % p%%gl rg (%(E%%r‘fﬁlt&ld%ﬁ)
except t as,.a recordin rredl e s \NEI ht
ﬁ‘f@ﬁ%f & SiPgpladpn @3% 3 S%YYHO? ’
(Exanpl e 24}1 nkj et recordl ng was carrled out
a%mﬁg@z%mp @atimyi(w@ﬁuﬁer@ﬁ sygtaglyypsadacor di ng medi a
Mrror Coat Platinum (basis weight = 157 g/n2; from
Qi Pafgangdes of the. stinele tigsaneztinynié ingyde heating

I nkj et recording was carried out as in Exanple 1
exephtushptesasriaingeggradiing, pedode@rerdl@usniBervibaaiton
(basis weight = 127.9 g/n2; fromGojo WO

2806k 198 8BRS 20046 OD8DHK IRAREY aid BeghtC0.Spebifidally, ies

used. (Exanple 26) I nkj et recording was carried

Odiardfie, Hlefaeddth h B Eﬁ&@l@ﬂie‘%s HR&HRaIS
Utrillo I5(%8at bgglagtﬁﬁgﬁcz%flﬁe i frombaio 5

PaRGh: g’?ﬁﬂﬁ&ﬂgj ise An g&leée@( ki %ﬁ n&eﬂﬁin%tne bcﬂmg
ke SRt Settiovod TN Haitiet

recor di ng was excep

5 ST Bifoh SR 0
exothermie resistance, shape-memory alloy actuators using metallic
phase change by thermal change, and electrostatic actuators using
electrostatic power are used.

The method of ink jet is not particularly imited 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 imparxted 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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10 (Exanple 28) Inkjet recording was carried out as in
Exanpl e 1 except that as a recordi ng nedia Excel Super
B (basis weight = 60.2 g/nR2; from Dai o Paper

Cor poration) was used. (Exanple 29) 15Inkjet recording

was206a1bdsed out as in Exanple 1 except that msys®2007/058900
recordi ng nedi a Excel Super CA (basis weight = 51.2

n;ﬁ% fo%%@"d%lgqﬁcﬂﬁfm%psf Al RBrd@ShEsed. (Exanple

recording was carried out as in

Exanple at

Super T T, ie@eoet%%wﬂ%@%%ig?lngﬁﬂfg@ RS Bretatly 1o
rpor |on S used. 1) In c rd n

wel® 493? Sidisthargtis 1 éﬁBF : bﬁ&%@ﬂ?ﬂ’ %Qﬁ“@ the dribing

recordi ng medi a Audre asi s we a/ from

Debsesamees profesabbo Eizmapeesn 3P by Fesbey: GP%

Cor poration) was used. (Exanple 32) I nkj et

r ecsnbhnyimeee isgreieeably B00akpi bnnBtaNnpl e 1T}é©<%€é1§¥0uﬂ%t1mt

as a 5 recording nedia Kant Excel (basis m5|? = 64

g/ tiot pastivDailp lisipet aCmgorsdt iorspabisoiirmatiol pEsbanpl e

33) I nkj et recording was carried out as in

BEX%JHil : hflod oL¥ABE thh @re@bing vreiRph A Bgn e dptioth iy selénted |

(basis weight = 60.2 g/n2; from Daio 10 Paper
Cof ARl PN RS t4TRE p drByaTRkEmBths include such devices as

sequencers and compute1s

One embodiment for carrying out the mk]et recording method of
the present invention using the inkjet recording apparatus of the present '
invention 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 is
mounted to the niain_ body 101, and an ink cartridge loading section 104.
An operation section 105 provided with operatioﬁ keys, a display, etc., 1s
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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I nkj et recording was carried out as in Exanple 1
except that as a recording nedia High-quality Wite
Urillo (basis weight = 127.9 g/ n2; from Dai o Paper
Cor poration) was used. 15 (Exanple 35) Inkjet

wEsatdbgg was carried out as in Exanple 1 exegphodragdoo

as a recording nedia Piccaso Coat C (basis weight =

(Bhafisrabariz Sl kepeiomeeet i G ahLY AR BariE 0ok
anpl e 1 except that as a,r rding media Utrillo
gﬂ@égh%é) ingAhsiagreme dgRetien 115%%3/%2; from Dai o Paper
Cor poration) was used. (Exanple 37) Inkjet recording
was cawyiegording basd (¥B4xuhishds tompessh oftfpvan indgetgecanging
2007/ 119888PCT/ JP2007/ 058900 recording nedia Urillo
Geaidslithébesspsctiwdlg discharge @8pRtybfigsllow 6f) Hairo(Paper
Cor poration) was used. (Exanple 38) I nkj et

I 9686:laN BV Biatk (B)Xin®Y] isaoudtetaé earkiagy CSdtintshak a
as a 5 recording nedia Urillo Coat Atsunono (basis

Weh{ 'E}Eztt:m&ﬁﬁqlé i% ;I%bhéféé'ﬁp@ﬁ% 3 PR Gk eAGh AL digsbtionas

used. (Exanple . j et recording was _
R i D YRR ool AL g hnis SRR LT
B b SRR oS, used (Bamie i0)
Vel gnt e e Sakigy Fsordiie bEedt iPARERTEsRBYAT SORRs
used. 15 (Exanple_ 41) . Inkjet recording was
ch¥4 illes nogeiblestol adopk Ahesecequinpadepithianpipzopledirie agidiodgeomg
medi a New Mariest W (basis weight =157 g/n2; from
Holchetsspie Rmbretriveldosnt] & dhyrmwdsacieaddr that utilizes phase
change by membrane boiling of the liguid using an electric thermal
conversion element like an exothermal resistive element, a shape
memory alloy actuator that utilizes metallic phase change by thermal
change, or an elecirostatic actuator that utilizes electrostatic power, as
an energy generaltion unit for discharging ink droplets for recording.
The carriage 133 carries a sub-tank 135 f;)r 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*ta_nk 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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(Exanmpl e 42) 20l nkjet recording was carried out as in
Exanple 1 except that as a recording nedia Dignity
(basis weight = 104.7 g/ n2; from M tsubi shi Paper
MIls Limted) was used. (Exanple 43) Inkjet recording

WashR1bdsgd out as in Exanple 1 except that ﬁ@r/ﬁzooy)@sooe
2007/ 119888PCT/ 3P2007/ 058900 recordi ng nedia New V Ma

(basi s weight = 104.7 m M.t subi shi Pape

M half moopishagyd yeller ffosd rO@E& ‘Fﬁglf%‘-' tpgyling the paper Pﬁ‘fﬁt%tma
recording was carried out as in Exan'pl e 1 except that
asoree-by-pee baglh fuprnilui peiRsatackasgtion B4di andweisgparaiion pad
104.7 g/ n2; from M tsubishi Paper MIIs Limted) was
ushtit whishagpbsaitiéhid to face the ficdedlleeté? divdgnavkesofcaateiiall
out as in Exanple 1 except that as a recording nedia

Vi witd {32086 fridiRel ®efRighit! Th64egHvaRionfpadm4d ik didsied hi
10 Paper MIIs Limted) was used. (Exanple 46)

| ndonglrd tRE MedipHe B Carried out as in Exanple 1
except that as a recording nedia Broad 3 oss A (basis

wei ght = &%ﬁsﬁf{{%g S&%Rﬂg}{} h%llﬁgfezggng a9ftler Mhle{z(i?léh? supplied

Li mted) was us

oo df&s%f%ﬁa AgEfeat Al A PR B
SRR e RSl 36T A R BRI R US "B T out
ﬁ.;a,éé‘m%&twig#@%ﬁﬁgiﬁ&%é Tty gPBior RO WA Lot Shi

Paper MIls Limted) was used.
transferring the paper sheet 142 that has been sent via a guide 145 from

the feed section by sandwiching it with the feed belt 151, a transfer guide .
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 charge(i roller 156, an electrical 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 40pm thickness that has undergone no resistance control, e.g., a
copolymer of tetrafluorcethylene 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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(Exanmpl e 49) Inkjet recording was carried out as in
Exanple 1 except that as a WO

2007/ 119888PCT/ JP2007/ 058900 recordi ng nmedia Wite
Pear| Coat N (basis weight = 84.9 g/nR; from

W btbiogdgi Paper MIIs Limted) was used. (ExasmbEoS6mo

I nkjet recording was carried out as in Exanple 1
except. th as 5,recordi di a .SA Kanef.uji + (basij,s
g Lak e Srfenatiet fod i RS pRastise Hopilnts pRRH
used, that the nmaxi mum ink droplet yolu s.set,to
25sinE caghin. ¢ Keguidpupenbrintil iy sg Pnttgg'}’\gaf% ?f}‘i%ﬂey.
(Exanmpl e 51) Inkjet recording was carried out as _in
Efeardplabad 1ok epreginncorresumding s thaprptins apgooky Top
Coat+ (from Qi Paper Co., Ltd.) was used in which

Onipus of tleackodfing head 034. | Ay ensp wrseetioe domippposy the
sides of the nmedia was abl ated by polishing. (Exanple

Egaper sheet 142 havihBkireiind RCeEsidad byaheaacondad loasid EBL i n
anpl e 51 except that 15 ablation anpbunt of each coat

| B%Bhrivass 8§farhQof cBRM 71 Fora@BhRa P the pager shed B2 from

recording was carried out as In Exanple 51 except that

Pk S S5, S S e P50
SR St SR e R et o, coch coa
A double-sided printing feed unit 181 is detachably mounted to
the backside of the main body 101. The double-sided printing feed unit
181 receives a paper sheet 142 returned by backward rotation of the
feeding belt 151, 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 iﬁkjet recording apparatus, the paper sheets 142 are
separated from one another and supplied one bylone 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 gui_de 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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I nkj et recording was carried out as in Exanple 51
except that ablation anobunt of each coat |ayer was set
to 1.5gm WO 2007/119888PCTOP2007/ 058900 ( Exanpl e 56)
I nkj et recording was carried out as in Exanple 51

ﬁ%ﬁﬁ@ﬁuyﬁgt abl ation amount of each coat | ayef pan7§8400
to 1.9nm (Exanple 57) 5Inkjet recording was carried

out as in | e 51 except th unt of
eabﬁr%%lfmlf%yﬁ%% aadTaEpRs Feshh IS(%%C?PW?

I nkj et recording was_carried out as i e 51
exbasprostaiinellydpntesatesto drk daepl éi‘a%&feég%&harf& pntqdbe set
to 2.5pm 10 (Exanple 59) I nkj et recordi ng was
c atapiped proper akedt ri42>f@ntpnee115¢i resgedipe byriiviagthe renqrding
amount of each coat |ayer was set to 3.1nm (Exanple
6®kad 134 according tonthiedmage cipndinghilasnavdmg tledearviagad 38n
Exanpl e 51 except that 15 abl ati on anmount of each coat

| a¥arre¥@ineLiorttBe 3eBdihe (sE6aipd eubifter feeding thrlgaper
recording was carried out as in Exanple 51 except that

E)k% %Wen%s%%%@ OPRY rdcaddhg WBSradRin ik YerdnihRiiRd

201 nkj et recording was carried out as in

Eo rg,%egﬂtjqe‘iﬁpe&g 08: 0 BB AR UithaPlx EaGRaEORL s

output when the rear end of the paper sheet 142 has reached the

recording region, discha?:ging the paper sheet qnto the output tray 103.

When it is determined that the ink level in the sub-tank 135 has
réached near-end, a given amount of ink is supplied from the ink
cartridge 201 to the sub-tank 135.

In this inkjet recording apparatus, when the ink in the ink
carfridge 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 b*;sr anew one. Hven when the ink cartridge is mounted
upright to the front side of an image recording ap‘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 heen provided with an example in

which the ink cartridge of the present invention is applied to a serial
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I nkj et recording was carried out as in Exanple 51
except that ablation anobunt of each coat |ayer was set
to 5.6nm WD 2007/ 119888PCT/ JP2007/ 058900 (Exanpl e 64)
I nkj et recording was carried out as in Exanple 51

vRX e@piogdgat abl ati on anount of each coat | apetymas 800
to 6.3gm (Exanple 65) 5Inkjet recording was carried

oyt as.in. Exanpl.e 51 except that ablatjon amount of

oA ¥RC I 11y LgRs) EiEt weepraige APBATAIL BRHAR & cemjage that

I nkj et recording was carried out _as in Exanple 51

e YRS ACHEE the pEPAS LA b ik errtaiden of Beg presgel infertieet
to 8.8p.m io (Exanple 67) I nkj et recording
wesndaralscapisd tas fine Syenpkiet Sdcoesineptpranatusdidving adine
amount of each coat |ayer was set to 10gm (Exanple
68ype head. Inkj et recording was carried out as in
Exanpl e 51 except that is ablation amount of each coat

| ayer WaBe siifjef Rcdfid@Bhpd XadRhE 189t recording!&ihell of
recording was carried out as in Exanple 51 except that

akhab- QR ARKALIAlcaiRe rhp‘b@i@g b FAEbuY Bk Sele 55&11&8 s Rhes,

(Exanpl e 70) 201 nkj et recording was carried out " as In

EXRANE 1 SHEER! H LR AR I Q5 lfR R iR P2
machines, copying machines, and multi-use machines equipped with a
printer, a facsimile and a copier.

Hereinafter, an inkjet head to which the present invention has
been applied will be deseribed.

FIG. 6 is an element enlarged view of the inkjet head, and FIG. 7
is a substantial part enlarged sectional view of the same head, cut along
a direction such that all qhannels are exposed.

As shown in FIG. 6, this inkjet head includes an engraved frame
10 that defines a .common Liguid cha_mber 12 and unillustrated ink feed
ports through which ink is supplied in a directior'x 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 chaplbers 22 and
has communication openings 23 that communicate with nozzles 31; a
nozzle plate 30 that defines the nozzles 3Lia vibration plate 60 that
imncludes 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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I nkj et recording was carried out as in Exanple 1
except that maxi mumink deposit anount is set to 22
g/ m2. WO 2007/ 119888PCT/ JP2007/ 058900 (Exanple 72)
I nkj et recording was carried out as in Exanple 1

fOBPTsRat maxi mum i nk deposit amount is seicti@20bBosson
g/ n2. (Exanple 73) 5Inkjet recording was carried out

as_in l e, 13 exce hat xi mum i nk .deposi t.
e Bt s gthe biget i ioBtRoppd of BERRE fipgmate
recording was carried out as in Exanple 13 except, t hat
mRR BRI PATRAKC.RI0ETes thaduminated pigzoelgetris elompntsgd by
(Conparati ve Exanple 1) I nkj et recordi ng was
carrargnpthemgn itwo Bogspl e 1 except that as a recording
medi a Kant Excel bal Tr, (basis weight = 72.3 g/ n2;

f r om DaThe Raparat&bpipasdbdtoi elamnsniuEkes. copforpd pleinaging
Exanpl e 2) 15Inkjet recording was carried out as in

ExambR cfri@kgeR mhlabf fitaric hedibnig avkiiblamniteh ¢AZT)
Bul ky (basis weight = 79.1 g/n2; from Dai o Paper

o@{(iﬂ? £ 3hicRRLs VS H5@ Am/fLARPA A e i@ BRLArode layers

I nkj et recording was carried out as in Exanple 1

o ¢tk _ - . . .
YO ot MR ARIER, LSS TR R LRI, Lo bt o
waop 4 R e B FREaitd cqnnseiad A W lon i RG5O

recor di nmedi, a m ¢ Paper Sheet D (basis weight = 64
QPR DR eRleos ~ |

The laminated piezoelectric element 50 is subjected to half cut-
dicing processing 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 electrodé layers 52, is limitgd in length by such processing as
cutting so as to be divided into sections by the sull)sequent half cut-dicing
processing, which the sections in turn constitute multiple individual
clectrodes. The other external electrode 53 is not subjectgd 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 FPC80 via an electrode layer provided at an end of the

96



10

15

20

WO 2007/ 119888PCT/ JP2007/ 058900 Paper Cor porati on) was
used. (Conparative Exanple 5) I nkj et
recording was carried out as in Exanple 1 except that
as a recording nedia Com c Paper Sheet S (basis weight

wo ff70bgs8; from Daio 5 Paper Corporation) wasrRedosss

(Conpar ative Exanple 6) I nkj et recordi ng was
rrle a cept..t s, a recardi ng
M s R R e ekl
60.2 g1l m Dai o Paper rpor ati on was used. lo
( B £ 00 BEARG) sl saRuE PRGOS Gans apliaeyto
out as in Exanple 1 except that as a recording nedia a
t dbe dpvinsaprgdasdbs wei ght = 104.7 giln2; from Ri coh
Conpany, Ltd.) was used and that the ink set was
changedThe vilvetidy @ldadiddntindes ¢he dfapRreparatt 62 formed of
Exanpl e 12. 15 (Conparative Exanple 8) I nkj et
r ecidialifihg; Wabn e (idleakd-ehipaiSpa ) buaind 8 the @x@epited hat
as a recording nedia Aurora Coat (basis weight = 79.1

9/pi&oeenid d18fheht BWMLIPP HtHRARShe |BEHEE HhES @and whithis

was used and that the ink set was changed to

d%ﬁpcb%ﬁdat L éﬁfer 8? t}g{% 2R h@&%&%ﬂ@&%ﬁc&&m&ﬂ thic

arative recor ng was ca r|e

Nep{nlaﬁlaeljt? Bas ?‘é)n% |b8ﬁ§)(é_:€°%%*§tsgl%t8? S a A %,Iofiglg 3 t%at

on Pa td ed a d t hat

KBRS EE e, B Rk aiﬁytssa w%hﬁgi@aﬁ or
Preparat|on Exampl e 12.
2@4)‘#@%88436?}19 ﬁm@va%eﬁ@oe Spapimptiticlnere Meatpre i20)
In_kjet recording was carried out as in Exanple 1
excdih (mesidads a recording nedia U-Lite (basis wei ght
= 127.9 g/ n2; supplied from N ppon Paper
| ndust r Besdiig.betwéah Jhonmavess 61 ofl tits tvikata tiohepla tek6baid the
was changed to 5 the dye-based ink set of Preparation

Exarph€pdes 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 ﬁonocrystﬂ plate ig prepared for the flow path plate 20,
and portions defining the fluid resistance sectionls. 21 and pressurized
liquid chambers 22 are patierned by etching, as well as through holes
that constitute the communication openings 23 at positiong
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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(Conpar ati ve Exanple 11) I nkj et recordi ng was
carried out as in Exanple 1 except that as a recording
nmedi a Espri Coat C (basis weight = 157 g/ nR; supplied
from N ppon Paper Industries Co., Ltd.) was used and
wioabotiiesss nk set was 3.0 changed to the dye-feagethot/sdso00
set of Preparation Exanple 12. (Conparative Exanple
12). okl recording was carried out as in Exanple 1
excgpf%%sﬁjalf as a recording nmedia OK Top Coat + (basis
wei ght =,104..7 g/n®, fro )i Paper Co., Ltd.) was
used and>CRA¢e: aet%%sé%?rae&lén%tﬁ atarials g dyraned of a
baged .i et. of Preparation_Exanple 12. (Conparative
Exi\ﬁr;ﬂlé e?‘ lm by electrp?}m%s apddaF erany werelesalr+ swabut as
in Exanple 1 except that as a recording nedia K
KaARipEs thash v lieh it droplets age disoRardedonfiarh nPafeBl is
Co., Ltd.) was used and that the ink set was changed

5t ose penftypeed 26 thhaedla hokn skipeofm Br Bpef atbsemtEB @ lar
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12. (Conparative Exanple 14) I nkj et recording

washaser o etbstititiAly diftuRxedibl 8hap&X CBREH gkl 33 i@ about
recordi ng media POD d oss (basis weight = 100 g/ ng;

f r oopulth 3Bape Gametdi £ he¥@HSESs3nM d?&ﬂ\%\géqﬁdé.nkrhe

set was changed to the dye-based I nk se

ngJﬁi&gﬁé?ﬁgéchpﬁ&Q%/p 1{3@31%%@1: fl SIFJheJ’%%sg?H };}g%%ggﬁl)ﬁéion

(Conpar ati ve Exa
r P ARg S e ke TR Fu R iShioRs ghvsptoriae
e A O N T S
| PG ed QB P REAEUTEar o0 out as i 1 Bxampl e 1
except that as a recording nedia Mrror Coat Platinum
(basi s WRithhinkiehBeadgomfigutedim Bis wap Rabeing@odrivibtdvgve
was used and that the ink set was changed to the
dyratteroddulsawoltate of 1PsePhteihealriErapal® 562n 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 ti:le vibration plate 60 fo cause pressure increase in the
chamber 22, whereby ink droplets are discharged.. 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 gresult 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 liguid chambers 22.
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(Evaluation Itens and Eval uati on Methods) (1) | nmage
Quality <lnmage Blurring? i sBoundaries between
different colors and fine lines in the inmages printed
i n Exanpl es and Conparative Exanpl es were checked by

wo soalessaspecti on for the amount of bl urri ngcemteor/058900

evaluated on the criteria below (Evaluation Criteria)

A: Shar ript .wWfhout any bl.urti B; LG :
armount Wiy et SE st Mo R bardeP B bl Bbine
i mage quality was not inmpaiyed . ... . D .Dstinc .
i res i g AR adE FAN A et i gk R R el that is
unaccept abl e | evel <Eval uation of G ossiness> V@
2067£dRB 8RETS §P2odHe0E850D- Tﬁé)aéwegiaagéﬁ %%E‘é‘%{ IWeRR
i mages of Exanpl es and Conparative Exanples was
neastuedon sf ity wsidantpragbossambrailipgtiope by Felsslivg,

MX Gardner) and eval uated on the evaluation criteria
beheMipriaky @hitbidstitakid deetivnetdife opdrgtedymdsstiesds 3:
Moder at e gl ossi ness D:. No gl ossi ness. <Show-t hrough>
Tg&éﬂﬁ@gﬁ <H6nsh e Bind (38 dPREKSEyate)af tdalRGibafore the next

c

rresponding to the 10 printed green solid i mage, of

Ex Conpar ati ve Exanpl es was neasured, and
tﬁggghgﬁggﬂg%Ugh density was obtai ned by subtracting

Eval uat | Bhoiiete RRReoSTRy Wit amh A hiTeachy GRdmue, |

\ék)pe'gvsg?l]; g;/‘;e?l%ﬁ)lxl rln.gyg gg %(t)aittgg v@ﬁf’ %%tgrnre&)gﬁeﬁtoxlnla{?é’idiﬂg A cgat
0£; water-repellent material repels smudge-causing liquid, preventing the
liquid from contacting the 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 t‘né ink migrates to tl_le 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, hoyv’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. Tn the former method a water-repellent film can be
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15 (Evaluation criteria) A: Show-t hrough
density was not greater than 0.1 and uniformprint was
obtai ned that offered no fine showthrough B:
Showt hr ough density was not greater than 0.15 and

wo foor/ ki Nt was obtai ned that offered w t hpdy@pbdoR8sso00
showt hrough 20C. Show t hrough-density was not greater

t h@pmlq %FQHE b8 sahQW.d % Ela f?pgce [ Vegrﬁsr[%t;l toa

Remar kabl e show-t hr oug

Prc%’f’ﬁﬁw 5 %f“f%m?%%%%”gré%%%%b%%%%e%%%@%é@@rﬁer

rrate are aqbserved on a paper. filter
prr8E a‘gﬁ*f é{ meadhtq ﬁ%g PHERAYRE Hieetrrerized
for a certain period of tinme imediately after

pryHEr ﬁ@Pe’{%E@ Zatgriabintethe gessal ssmlying powerdioydisdhapge
was | ess than 2 mnutes - excellent ink dry property
Pedectrader fwny atradie freguedcyrisoutce svivte atjusting foovacunkn
dry property <Snear Resistance> After each inmage was
dreveditionrto2Betebyrforma BBiglown diskbilpeyasd dpRiRcad Qi@
the medi a surface and noved back and forth 5 tines

Wistibfage pofibe inkjeohebt kofheGaBul(stiiSiianes. ONO% ﬁia'ﬂgﬂ B also
back-and-forth novenent = 5 cm, followed

MBRsHPRMBTorR suting wialsriyeirhit Eﬂh‘%{t '1 ect P@fdtﬁies ranging

transferred onto the cloth wth on-t
S SRS o B AR Ui e
c a2l uiRaL Ypa BRE 0005 BPVRIR i P irpassl. Tn
the latter method a water-repellent film can be formed by dissolving a
water-repellent material in organic solvent and by 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 wz;tter_-repellent materials are fluorine-containing organic
compounds, particularly fluoroaltkyl group*contaj'njng organic compounds
and dimethylsiloxane skeleton-containing organic silicon compounds.
Preferred examples of fluorine-containing organic compounds are
fluoroaikylsilanes, fluoroalkyl group-containing alkanes, fluoroalkyl
group-containing carboxylic acids, ﬂuorgalkyl 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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Good: Snear density was |less than 0.05 - excellent
snmear resistance 20Poor: Snear density was 0.05 or
greater - poor snear resistance. <Air Perneability>
PERKERPRI NT- SURF (Ver=1.8C), from MESSVMER | NSTRUMENT,

wW&Sohsesksf or the measurement of air permeabpéi/isoortossseo

the instrunment neasurenent probes and backi ng vvere

A0SR SRR TS ATHTRIR b oo

CP. I\/_basurerrent .was_ made_thee tinmes for each san‘pl e,
aerntemang alsames irpiyde ogtafl W@y‘é@%‘% t888d to obtain a

nmeasured val ue. WO 2007/ 119888PCT/ JP2007/ 058900 Show-
t peufinghorReibiylcyclohexane, perfluoro-n-hexane, perfluoro-n-heptane,

tetradecafluoro-2-methylpentane, perfluorododecane and
perfluorcicosane; specific examples of fluoroalkyl group-containing
carboxylic acids include perﬂuorodecanoic acid and perfluoro octanoic
acid; examples of fluoroalkyl group-containing alcohols include
3,3,4,4,5,5,5-heptafluoro-2-pentanol; specific examples of fluoroalkyl
group-containing amines include heptadecafluore-1,1,2,2-
tétrahydrodecylamine; énd specific examples -:.)f dimethjrlsﬂoxane
skeleton-containing organic silicon compounds include a,w-bis(3-
aminopropylipolydimethylsiloxane, o,w-bis(3-
glycidoxypropybpolydimethylsiloxane and a,w-
bis(vinyDpolydimethylsiloxane.

As other water-repellent materials, silicon-containing organic
compounds, particul_arly 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 co.ntained ina
molecule constitu‘ting its resin composition. Examples of alkyisiloxane-
containing epoxy resins are polymer co.mp‘uounds (A) having moieties

represented by the following General Formulae (a) and (b).
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CAY
(a) (b}
- & - B _
Lenrd- i
=0 (R} (Hy G0
(t]:Hg_ 51 SI0 sgur:m:a &g s_{:—yO
Ryh Hy L -
hiioe l---—x Y

where x is an integer of 1 to 50, y is an integer of 2 t0100, and n is an
integer of 2 tol0
Rt and R? independently represent ~H or —-CH3

5 R?and Rt independently represent —CIH3 or beﬁzene ring
Ry 1=CHzr ~CHCH,— ~CHCH~
Hg

Compounds having.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 suttability of the ink-repellent

10  composition for cloating 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 2pm or less. A thickness of greater than 5pm may
result in poor productivity due to slow film drying time an&for in

15  reduction in its m\echanical 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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specifically limited, but it is desirable to transfer a high-definition
original image at high rates and to print it without reducing the
resolution of the original image.

In the present invention image data is compressed by the control unit of
a computer or the like and transferred to the printer at a high rate,
where an image 1s simply reconstructed. With this scheme it is possible
to ensure both high-rate data transfer and image resolution. This
image formation scheme will be described in detail below.

When an image to bé printed has a high resolution or many levels
of gray scale, the amouﬁt of image daia to be iﬁput increases and thus it
takes time to transfer it to the storage device and, furthermore, if 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 tirﬁe 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 (;i'pass)
recording is carri\ed out using for instance inkjet element rows shown in
FIG. 15, each of which consisting of 16. reéording 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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1-1, a-2-1, a-3-1 and a-4-1 - when specifically referring to the element
row “6-a” among those shown in FIG. 15.

When applying two ink dots for a pixel in this method of using
multiple m.ore ink dots for a pixel, there are six possible combinations of
recording elements (4Cg = 6) for each row of the recording elements
shown in FIG. 15,

Moreover, in cases where multiple deep and light inks are used,
where rows of recording elements that discharge multiple inks of the
same concentration are used, or where ink droplets with different
Vt;lumes are discharged'for the formation of lav‘rge or smali dots, the |
number of possible 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 elemenf'; rows (6-c, 6-d)
capable of recordilng unequally sized dots of deep ink (Ink B). A number
of gray scale levels can be provided whén -limiting the maximum number
of ink droplets to be apphed to substantially the same pixel to 2 (for large

dots) and 2 (for small dots).
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Assuming that rows of recording elements pass above a given
point of recording media 4 times for reproducing a. certain level of gray
scale, there are a number of combinations of which ink dot is adOpte&
and which pass that the ink dot is recorded when considering the
number of possible combinations of recording element(s) used for
printing on that point. In the present invention, combinations of which
nozzles are operated are stored as a table (combination table: Second
Table), and appropriate combinations are selected according to the input
image.

| Herein a series of combinations of recofding elements that aré
actually used are selected by managing at the same time the number of
dots for dérk 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 number of levels of ink density, increasing number of

available ink droplet sizes, increasing number of recording elements, and

increasing number of passes during the 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 re;:ording. At
this point it is als;) possible to control the combination such that the total
ink amount meets the requirement setlfor.th in the present invention.
FIG. 18 shows an exa:_cnple of combinations of recording elements

stored. As shown in (a)-(0) of this drawing, even when the same gray
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scale level are to be provided in each set of 2 x 2 pixels, some pixels have
different levels of gray scale than others and some are not. The
variations in gray scale level in each pixel set is referred to as a “density
distributioﬁ (patterns of density distribution in the recorded pixel).”

The patterns of density distribution in the pixel sets are stored
together with the ink combination table (First Table) in the ink -
combination table under the categories (a)-{o) shown in FIG. 18, for
example. FIG. 19 is an example of the ink combination table (First
Table) prepared in this way, where only 5 patterns (patterns 1-5) are
sﬁown for simplicity purig)ose. Each number i1;1 the columns of pattefn
represents the number of ink droplets applied to a single pixel of a set of
2 x 2 pixels where up to 16 ink droplets 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 imagé to be printed with a combination selected from the
table based on the pixel count of thé 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 th;a printed
image. |

The method of selecting a certa_lin pattern from the combination
table on the basis of the gray scale level of the corresponding pixel of the

input image is not specifically limited; for example, the following method
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can be used: When the gray scale level of a unit pixel (e.g., the left top
pixel of a 2 x 2 pixel set) is separated from the total and average values
of the gray scale level of the 2 x 2 pixels by a given amount or more, a
pattern acc&rding to the characteristics of the 4 pixels is selected; on the
other hand, when the gray scale level of a unit pixel of interest is not
separated from the average of the gray scale levels of 4 the pixels by a
given amount, it is assumed that the of gray scale levels of the other
three unit pixels are not also separated from the average by that amount.

It ends up selecting from different combinations selected in that
way a gray scale level aﬁd a combination of recﬁrding elements for eaﬁh
pixel, based on the input image. In a case where there are multiple
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 combinafsions are used sequentially, i.e., ABCABCABC ... for
recording of pixels with the gray scale level. Aliernatively, the three
‘combinations may be used randomly e.g., in the order of
ACBCBABBCAA. ...., but the method of randomization is not specifically
lmited. |

Hereinaft;zr, the configuration and operation of the inkjet
recording apparatus according to the p.res.ent 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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levels of gray scale using black ink, wherein a print pixel is composed of
4 (2 x 2) unit pixels, where the maximum number of ink droplets
applicable to each unit pixel is set to 4, and where the total number of
ink droplets applicable within the print pixel is set to 8.

FIG. 9 is a block diagram showing the configuration of the inkjet
recording apparatus according to the present embodiment. In the
drawing reference numeral (1) denotes an image input unit; (2}, an
operation unit; (3), a central processing unit (CPU) performing various
types of processing; (4), a storage media for storing various types of data,
winerein recording elemént combination iﬁorﬁation (4a) presented ina
table form and various control programs (4b) are stored; (5), a RAM; (6),
an image processing unit; (7), a printer control unit for controlling 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. .Thg operation unit (2) includes various keys that allow
users to set various parametei:s and to start printing. The CPU (3)
‘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 erx:or correction programs by which the inkjet recording
apparatus is operated. The operation' of the inkjet recording apparatus
is entirely controlled by these_ programs, Examples of such a storage

medium (4) for storing the programs are ROMs, FDs, CD-ROMs, HDs,
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memory cards, and magneto optical discs.

The RAM (5) is used as a work area for the programs stored in
the storage medium (4), as a temporal refuge area for error processing,
and as a work area for image processing. The RAM (5) can also copy
various tables stored in the storage medium (4), changes the content of
the table, and advances predetermined image processing while referring
to the changed table.

The image processing unit (6) generates ink discharge patterns
that enable many levels of gray scale by inkjet printing, based on the
inéut image. The printer unit (7) creates a do;c image based on the |
discharge pattern created in the image processing unit (6) during image
recording. The bus line (8) transmits 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 is adoi)ted 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. 'i‘his 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 of 4 (2 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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prepared (4 different patterns in which the density of the left top or right
top of the 4 unit pixels is increased plus a pattern in which the density is
uniform over the 4 unit pixels).

FIGS. 11 and 13 show an ink combination table (Second Table )
according to the present embodiment.

The numeral “1” in the table indicates discharge of ink droplet.
For convenience purposes, the upper left pixel, upper right pixel, lower
left pizel and lower right pixel in the 2 x 2 matrix is assigned LU, RU, LL
and RL, respectively. A group of LU, RU, LL and RLin which one
m;amber is higher in denéity than the other meﬁbers is shownasa
density pattern.

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 isa flowchart of image processing in the inkjet recording
apparatus according to the present embodiment. Hereinafter, image
processing specific to the present emb‘odiment will be described with
reference to FIGS. 10 to 13.

When using the combination table shown in FIGS. '11 to 18, the
gray scale level of: a 256-level gray scale image input in Step 101 shown
in FIQ. 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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that the method used in this processing is not specifically Hmited to
multi-level exvor diffusion; any halftone processing method is used, such
as average density preservation method or dither matrix method.

Multi-level error diffusion method significantly differs from
normal error diffusion methods in that there are multiple (2 in the
present embodiment) thyesholds used for binarization. In general, an
intermediate level of gray scale may be considered as the threshold.

The binarized data are allocated with drive signals for
discharge/non-discharge for each print pixel in the image processing unit
(6) while referring to the; element combination.information (4a) stored in
the storage medium (4), more specifically in accordance with ink
combinations shown in FIGS. 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 Ievél between a set of pixels of interest and its upper left
unit pixel. For example, description is given us'ing a set of 2.x 2 pixels

‘(represented by (I1, J1)), where the upper left unit pixel (i1, jb) 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 rig‘ht unit pixel (i1+1, j1+1) has a gray scale level of 0. In
this case the density gradient informa1;10n 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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In addition, since this 2 x 2 pixel set has a gray scale level of 4
(4/8), it is determined that the density gradient information allocates
data using the pattern information of “L.U” (i.e., combinations from No.
45 to 48) among combinations of elements shown in FIG. 11 that provide
a density (gray scale level) of 4. In actual use, these 4 combinations are
sequentially or randomly selected (Steps 115 and 116).

In this way, image processing of one focused pixel set ends.
Subsequently, similar image processing is carried out for another set of 2
x 2 pixels (12, J2).

| To be more speciﬁc, when the upper leﬁ unit pixel G2, j2), uppér
right unit pixel (i2+1, j2), lower left unit pixel (2, 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 Seleeted.(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 pr;)vide a density
(gray scale level) (‘)f 8 (Steps 115 and 116),

The foregoing image processing. is ?epeatedly 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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generated for each row of recording elements (Steps 120 to 123).

FIG. 14 illustrates a multi-pass (4-pass) recording method,
wherein recording is carried out for each pass using any of a recording
bead (6-a) provided with a row of recording elements for discharging Ink
A, a recording head (6-b) provided with a row of recording elements for
discharging Ink A, a recqrding head (6-¢) provided with a row of -
recording elements for discharging Ink B, and a recording head (6-d)
provided with a row of recording elements for discharging Ink B.

In the present embodiment, all of the image pixels are
séquentially processed iﬁ the manner describe& above, followed by 4-§ass
recording with an inkjet recording apparatus provided with rows of
recording elements 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 approximateiy 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 applyin;g at least two
ink droplets with;n a unit pixel, applying unequally sized ink droplets to
produce at least two different dot dian:Let(;,rs, 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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unit pixels that constitute a recording pixel which is a unit of image to be
recorded, is effective because it handles control data for patterned drive
signals that instruct to discharge or non-discharge without having to
performing‘ complex image processing.

Furthermore, by preparing a plurality of combinations of
recording elements for the same gray scale level and by using them
randomly or sequentially for image recording, it is possible to reduce the
occurrence of a situation where certain recording elements fail to
discharge ink droplets for a while, and at the same time to avoid a
si;tuation where an ink (iot area of certain size .or more is formed by tile
same recording element. In addition, even when the 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, it 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 s'peciﬁcaﬂy
limited; when it is‘ determined that the total amount of CMYK inks
exceeds a predetermined level upon cor'we.rsion 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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predetermined level, followed by y conversion using a y table. The order
in which the total amount regulation processing unit and y {able are
operated may be reversed.

(Ink Recor(ied Matter)

The ink recorded matter obtained by the inkjet recording method
of the present invention %s the ink recorded matter of the present
mvention. The ink recorded matter of the present invention has an
image recorded on the recording media of the ink-media set of the
present invention, which the image formed using the ink of the ink-
média set of the present. invention.

The recorded matter is of high quality, has no ink smear, excels in
storage stability and, therefore, can be suitably used in a wide range of
applications as written material or the like having various types of

recorded print or image.

Examples

Hereinafter, Examples of tl;e 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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A 1L-flask equipped with a mechanical stirrer, a thermometer, a
nitrogen gas inlet tube, a reflux tube and a dropping funnel was
thoroughly purged with nitrogen gas. Thereafter 11.2¢g of styrene, 2.8g
of acrylic acid, 12.0g of lauryl methacrylate, 4.0g of polyethylene glycol
methacrylate, 4.0g of styrene macromer (brand name: AS-6 supplied from
Toagosei Co., Litd.) and O.‘4g of mercaptoethanol were placed in the flask,
and heated to 65°C. Subsequently, a mixed solution containing 100.8g
of styrene, 25.2g of acrylic acid, 108.0g of lauryl methacrylate, 36.0g of
polyethylene glycol methacrylate, 60.0g of hydroxyethyl methacrylate,
Bé.Og of styrene macromler (brand name: AS-6 éuppﬁed from Toagosei Co.,
Litd.), 8.6g of mercaptoethanol, 2.4g of azobismethyl valeronitrile and 18g -
of methyl 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 azoﬁism_ethy} 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 permeatioﬁ
chromatography (;;tandardi 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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potassium hydroxide, 20g of methyl ethyl ketone and 30g of ion-exchange
water were thoroughly mixed. The_n, the mixture was kneaded 20 times
using a three roll mill (brand name: NR-84A supplied from Noritake Co.,
Limited). The resulting paste was added into 200g of ion-exchange
water, and after stirred thoroughly, methyl ethyl ketone and waler were
distilled off using an evaporator to yield 160g of a blue fine polymer
particle dispersion with a solid content of 20.0% by mass. The average
particle diameter (D50%) of the resulting fine polymer particles
measured by a particle size distribution analyzer (Microtrack UPA
supplied from Nikkiso do., Ltd.) was 93nm. |

(Preparation Example 2)

-Preparation of Dimethyl Quinacridone Pigment-Containing Fine
Polymer Particle Dispersiop"

A magenta fine polymer particle dispersion was prepared as in
Preparation Example 1 except that the copper phthalocyanine pigment
was changed to figment Red 122, The average particle.diameter
(DB0%) of the resulting polymer fine particles measured using the
'particle gize distribution anélyzer (Microtrack UPA supplied from
Nikkiso Co., Ltd.) was 127nm.
(Preparation Example 3)
Preparation of Monoazo Yellow Pigment-Containing Fine Polymer
Particle Dispersion- |

Ayellow fine polymer particle dispersion was prepared as in

Preparation Example 1, except that the copper phthalocyanine pigment
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was changed to Pigment Yellow 74. 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 76nm.
(Preparation Example 4)
-Preparation of Carbon Black Dispersion Solution-
To 1,000ml of water was added 300g of commercially available
acidic carbon black with a pH value of 2.5 (brand name: Monarch 1300
supplied from Cabot Corporation) and thoroughly mixed. Then, 450g of
sc;dium hypochlorite (eﬂ%ective chlorine concenfrationi 12%) was adde.d
dropwise to the mixture, and the 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
ditated 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/em b.y ultrafiltration to yield a carbon
‘black dispersion solution with a pigment concentration of 15% by mass.
Coarse and large particles were removed by centrifugation and the
solution was further filtrated through a nylon filter of 1}1.]3.‘.1 pore gize to
yield a carbon ble;ck dispersion solution. The average particle diameter
(D50%) of the resulting fine polymer pérticles measured by the particle
size distribution analyzer (M_icrotrack UPA supplied from Nikkiso Co.,:

Ltd.) was 95nm.
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(Preparation Example 5)
-Preparation of Carbon Black Fine Polymer Particle Dispersion-

Ablack fine polymer particle dispersion was prepared as in
Preparation Example 1, except that the copper phthalocyanine pigment
was changed to carbon black (FW100 supplied from Degussa). The
average ﬁarticle diametexr (D50%) of the resulting fine polymer particles
measured by the particle size distribution analyzer (Microtrack UPA
supplied from Nikkiso Co., Ltd.) was 104nm.

(Preparation Example 6)
“Preparation of Carbon Black Dispersion ’I‘reafed with Diazo Compoﬁnd"

One hundred grams of carbon 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 mixedland dispersed in 750g of water, and 16g of
nitric acid was added thereto, followed by stirring at 70°C. After 5
minuteé, 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 éigment
concentration of i5% by mass, which was then filtrated through a
polypropylene film of 0.5 um pore size £0 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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(Microtrack UPA supplied from Nikkiso Co., Ltd.) was 99nm.
(Preparation Example 7)

-Preparation of Carbon Black Dispersion Treated with Sulfonating
Agent-

One hundred and fifty grams of commercially available carbon
black (Printex#85 suppli_ed from Degussa) was thoroughly mixed in
400mL of sulfolane, and after finely dispersed using a bead mill, 15g of
amide sulfuric acid was added thereto followed by stirring at 140°C to
150°C for 10 hours. The resulting slurry was added into 1,000mL of ion-
e};:change water, which vlvas then centrifuged at'; 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 adj qsted 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
um pore size to yield a carbon black. The averaée 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 d.isp.ersions obtained in
Preparation Examples described above.

(Preparation Example 8)
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-Preparation of Cyan Ink Composition 1-

A solution was prepared that contains 20% by mass of the copper
phthalocyanine pigment-containing fine polymer particle dispersion
prepared iz:; Preparation Example 1, 23.0% by mass of 3-methyl-1,3-
butanediol, 8.0% by mass of glycerine, 2.0% by mass of 2-ethyl-1,3-
hexanediol, 2.5% by mass of FS-300 (supplied from DuPont), 0.2% by
mass of Proxel LV (supplied from Avecia), 0.5% by mass of 2-amino-2-
ethy1;1,3'propanediol, and an appropriate amount of ion-exchange water
added to bring the total to 100%. Subsequently, the mixture was
ﬁitrated through a mem;t)rane filter with an avlerage 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. 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 Composition 1-

A solution was prepared that contains 20% by mass of the
dimethyl quinacridone pigment-containing fine polymer pz;n:ticle
dispersion prepar;ad in Preparation Example 2, 22.5% by mass of 3~
methyl-1,3-butanediol, 9.0% by mass of glycerine, 2.0% by mass of 2-
ethyl-1,3-hexanediol, 2.6% 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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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 viscpsity of the resulting composition measured at
25°C was 9 mPa-s, and the surface tension was 25 mN/m.

(Preparation Example 10)

-Preparation of Yellow Ink Composition 1-

A solution was p?ep ared that contains é0.0% by mass of the
monoazo yellow pigment-containing polymer fine particle dispersion
prepared in Preparation Example 3, 24.5% by mass of 3-methyl-1,3-
butanediol, 8.0% by mass qf 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-l,S-propanédiql, and an appropriate amount of inn;exchange water
added to br:ing 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 pxlepared. 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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A solution was prepared that contains 20.0% by mass of the
carbon black dispersion in Preparation Example 7, 22.5% by mass of 3-
methyl-1,3-butanediol, 7.5% by mass of glycerine, 2.0% by mass of 2-
pyrrolidone; 2.0% by mass of 2-ethyl-1,3-hexanediocl, 2.0% by mass of R-
(OCH:CH),0H (wherein, R is an alkyl group having 12 carbon atoms,
and n=9), 0.2% by mass of Proxel LV (supplied from Avecia), 0.5% by
mass of 2-amino-2-ethyl-1,8-propanediol were mixed, 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
ax;t average pore diametér of 0.8um, and the reéultant solid was dissol.ved‘
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 of Dye Ink-

(Preparation Example 12)

The ingrédie_nts shown below were mixed, thoroughly stirred and
dissolved, and then filirated by pressure through Floropqre 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.1. Direct Yellow 86
Cyan: C.L Di_rect Blue 199

Magenta: C.I. Acid Red 285
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Black: C.1. Direct Black 154
Formulation

Dye 4 parts
Gly.cerine 7 parts

5 Thioglycol 7 parts
Urea _ 7 parts
Acetylene glycol 1.5 parts
Wate_r 73.5 parts

The viscosity of the resulting ink composition measured at 25°C
10 w;as 4 mPa-s and the sux;face tension was 35 dy;ne/cm.
<Production of Base Paper>
(Preparation Example 13)
-Preparation of Substrate 1-
LBKP 80 parts
15 NBKP 20 parts
Light caléiun_a 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
26 Nippon NSC Ltd.) 1.0 plarts
Neutral r(;sin 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
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Substrate 1 with a basis weight of 79 g/m2 was fabricated by
papermaking a shirry containing 0.3% by mass of the above formulation
using a fourdrinier papermaking machine and finished with a machine
calendar. In a size press step of the papermaking process, an aqueous
solution of oxidized starch was applied to a surface of Substrate 1 so that
each side has a depositeq solid amount 1.0 g/m2.
<Example 1>

As a pigment 70 parts by mass of kaolin containing 97 wt% of
particles with a particle diameter of 2um or less, 30 parts by mass of
he;avy calcium carbonaté with an average particle diameter of 1.1p.m,— as
an adhesive 8 parts by mass of styrene-butadiene copolymer emulsion
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 wit% of solid component.

This coating_solution thus prepared was applied on both sides of
Substrate 1 using a blade coater so .that each side has a coating of Tum
‘thickness, dried with hot air, and supercalendered to fabricate Recording
Sheet 1 of the present invention.

Subsequently, Ink Set 1 containing black, yellow, ﬁxagenta and
cyan inks compos‘ed of the compositions produced in Preparation
Examples 1 to 11 was prepared, and a ;’:300 dpi image was printed onto
Recording Sheet 1 with Ink Sgt 1 by using a pilot drop-on-demand

printer having 384 nozzles that offer resolution of 300 dpi. The
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maximum droplet velume was set to 18 pl, and the deposited ink amount
was regulated by setting the total amount of secondary color to 140%. A
solid image and characters were printed so that the total ink amount for
printing of a solid image of 300 dot square did not exceed. 15 g/m?.

Word2000 (9.0.6926 SP-3), from Microsoft Corporation, was used
for the preparation of print patterns for evaluation. Images used for
evaluation of glossiness and show-through were prepared in the
following manner: Using a drawing tool of Word2000, seven 5cm x Sem
squares were drawn that are connected to one another, filling each
séuare with different coiors (Y,M,C,K,R,G, a‘Lnd B) and correSpOndi:ngly
changing the color of the line defining the square. The color setting of
the fills and lines are shown below.

Yellow: (Red 0, Grec?n 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 rof images for
evaluation of blur‘ring! 2cm x 2 cm squares of different colors were
prepared onto which a 15-point black cinaracter “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, wheze
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those r_anked "D" or “Poor” in any evaluation item are considered
unsatisfactory as an inkjet image.
(Example 2)

Ink_iet recording was carried out as in Example 1 except that the
maximum total ink amount was set to 20 g/m?2
(Example 3)

Inkjet recording was carried out as in Example 1 except that the
content of solid component was set to 3 wt% by diluting ink with ion-
exchanged water.,

(ﬁxample 4)

Inkjet recording was carried out as in Example 1 except that as a
recording media U-Lite (basis weight = 127.9 g/m?; 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., Lid.) v;ras used.

(Example 7)
Inlget recording was c_arried out as in Example 1 except that as a

recording media OK Astro Dull (basis weight = 60.2 g/m2 from Oji Paper
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Co., Ltd.) was used.
(Example 8)

Inkjet recording was carried out as in Example 1 except that as a
recording media OK Astro Mat (basis weight = 72.8 g/m?; from Oji Paper
Co., Ltd.) was used.

(Example 9)

Inkjet recording was carried out as in Example 1 except that as a
recording media OK Opt Gloss (basis weight = 72.3 g/m? from Oji Paper
Co., Litd.) was used.

(Example 10)

Inkjet recording was carried out as in Example 1 except‘that as a
recording media OK Casablanca (basis weight = 100 g/mZ; 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?; from 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?% fro'm 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/m? from Oji
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Paper Co., Ltd.) was used.
(Example 14)

Inkjet recording was carried out as in Example 1 except that as a

recording n:;edia OK Top Coat S (basis weight = 127.9 g/m% from Oji
5 Paper Co., Ltd.) was used.
(Example 15)

Inkjet recording was carried out as in Example 1 except that as a
recording media OK Top Coat Dull (basis weight = 104.7 g/m? from Oji
Paper Co., Ltd.) was used.

10 (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)
15 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., Litd.) was used. |
(Example 18)
Inkjet recording was carried out as in Example 1 except that as a
20  recording media OK Trinity NaVi-V (basis weight = 104.7 g/mz; from Oji
Paper Co., Ltd.) v;ras 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? from Oji
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Paper Co., Ltd.) was used.
(Example 20)

Inkjet recording was carried out as in Example 1 except that as a
recording media OK Kanefuji+ (basis weight = 127.9 g/m2; from Oji
Paper Co., Ltd.) was used.

(Example 21)

Inkjet recording was carried out as in Example 1 except that as a
recording media SA Kanefuji+ (basis weight = 127.9 g/m?; 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?2; from Oji Paper Co.,
Litd.) was used.

(Example 23)

Inkjet recording was carried out as in Example 1 except that as a
recording media Nev_v 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 = 15"7 g/m?; from Oji
Paper Co., Ltd.) v;ras used. |
(Example 25)

Inlkjet recording was c_:arried out as in Kixample 1 except that as a

recording media Glorious Peria S (basis weight = 127.9 g/m? from Gojo
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Paper Mfg. Co., Litd.) was used.

(Example 26)

Inkjet recording was carried out as in Example 1 except that as a
recording media S Utrillo Coat (basis weight = 127.9 g/m? from Daio
Paper Corporation) was used.

(Example 27)

Inkjet recording was carried out as in Example 1 except that as a
recording media Excel Super B (basis weight = 60.2 g/m?; 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 Exqel Super CA (basis weight = 51.2 g/nﬁ: from Daio
Paper Corporation) was used.

(lixample 30)

Inkjet recording was carried out as in Example 1 except that as a
recording media Excel Super TC (basis weight = 60.2 g/m2; from Daio
Paper Corporatior;l) was used.

(Example 81)
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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was used.
(Example 32)

Inkjet recording was carried out as in Example 1 except that as a
recording media Kant Excel (basis weight = 64 g/m? from Daio Paper
Corporation) was used.

(Example 33)

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 ﬁsed. | _
(Example 34)

Inkjet recording was carried out as in Example 1 except that as a
recording media High-qua]i_ty White Utrillo (basis weight = 127.9 g/m?;
from Daio Paper Corporation) was used.

(Exanaple 35)
Inkjet recording was carried out as in Example 1 'except 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 e;s{cept that as a
recording media [‘J'trillo Gloss Mat (basis weight = 157 g/m2; from Daio
Paper Corporation) was used. |
(Example 87)

Inkjet recording was carried out as in Example 1 except that as a

132



10

15

20

aactea op3a Dab Paper | Hokuetsu Paper M tsubi shi
Paper M tsubishi Paper M tsubishi Paper M tsubishi
Paper M tsubishi Paper 1M tsubishi Paper M tsubi shi
Paper | Mtsubishi Paper Qi Paper i Paper Q1 Paper

wd d007aPRE OR Paper OR Paper Q| Paper Ri cohpd\isp2@0msson

Pa. er
recording media Utrillo Coat L (basis weight = 98.8 g/m? from Daio

Paper Corporation) was used.
(Example 38)

Inkjet recording was carried out as in Example 1 except that as a
recofding media Utrillo Coat Atsumono (basis weight = 186.1 g/m? from
Daio Paper Corporation) was used.

(Example 39)

Inkjet recording was carried out as in Example 1 except that as a
recording media Utrillo Next (basts weight = 108 g/m? 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. reéording 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)

Tnkjet recording was carried out as in Example 1 e.xcept that as a
recording media bignity {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

133



10

15

20

Ni. on Pa. er Ni. on Paser Dab Pa er Dai o Paser Dab
Pa er Daio Pa er Daio Pa ler Daio Paper I 88 xa 1,8
*Xa 88 -xa 68 *Xff LElca SE -lca -xa O |T7 lca 317
lca . Xxa

WO 2007/119888 PCT/IP2007/058900

recording media New V Mat (basis weight = 104.7 g/m?% from Mitsubishi
Paper Mills Limited) was used.
(Example 44)

Inkjet recording was carried out as in Example 1 except that as a
recording media Pearl Coat (basis weight = 104.7 g/m? from Mitsubishi
Paper Mills Limited) was used.

(Example 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
lelper Mills Limited) Wa.S 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/m?% from Mitsubishi
Paper Mills Limited) was used.

(Example 47)

Inkjet reéording was carried out as in Example 1 except that as a
recording media Broad Mat A (basis weight = 901g/m2§ from Mitsubishi
“Paper Mills Limited) was used.

(Example 48}

Inkjet recording was carried out as in Example 1 e'xcept that as a
recording media \‘?Vhite New V Mat (basis weight = 104.7 g/m?; from
Mitsubishi Paper Mills Limited) was uéed.

(Example 49)

Inkjet recording was carried out as in Example 1 except that as a
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recording media White Pearl Coat N (basis weight = 84.9 g/m?% from

Mitsubishi Paper Mills Limited) was used.
(Example 50)

Inkjet recording was carried out as in Example 1 except that as a
recording media SA Kanefuji+ (basis weight = 127.9 g/m?2; from Oji Paper
Co., Ltd.) was used, that 'the maximum ink droplet volume was set to 25
pl, and that image density was set to 72% entirely.

(Example 51)

Inkjet recording was carried out as in Example 13 except that as
a :Eecording media OK Tc;p Coat+ (from Oji Papér Co., Ltd.) was used in
which 0.3pm of each of the coat layers provided on opposite sides of the
media was ablated by polhishing.

(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 Ex‘ample 51 except that
ablation amount of each coat layer was set to 0.8pm.
(Fxample 54)

Inkjet recording was carried out as in Example 51 'except that
ablation amount (;f each coat layer was set to 1pm.

(Example 55) |
Inkget 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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(Example 56)
Inkjet recording was carried out as in Example 51 except that
ablation amount of each coat layer was set to 1.9um.
(Example 57)
5 Inkjet recording was carried out as in Example 51 except that
ablation amount of each coat layer was set to 2.3um.
(Example 58)
Inkjet recording was carried out as in Example 51 except that
ablation amount of each coat layer was set to 2.5um.
10 (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
15 ablation amount of each coat layer was set to 3.8um.
(Example 61)
Inkjet recording was carrieci out as in Example 51 except that
‘ablation amount of each coat layer was set to 4.4um.
(Example 62)
20 Inkjet recording was carried out as in Example 51.except that
ablation amount ;)f each coat layer was set to Sum.
(Example 63) -
Inkjet recording was c_:arried out as in Example 51 except that

ablation amount of each coat layer was set to 5.6um.
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(Example 64)
Inkjet recording was carried out as in Example 51 except that
ablation amount of each coat layer was set to 6.3um.
(Example 65)
5 Inkjet recording was carried out as in Example 51 except that
ablation amount of each goat layer was set to 7.5pm.
(Example 66)
Inkjet recording was carried out as in Example 51 except that
ablation amount of each coat layer was set to 8.8pm.
10 (ﬁxample 67) | |
Inkjet recording was carried out as in Example 51 except that
ablation amount of each coat layer was set to 10pm.
(Example 68)
Inkjet recording was carried out as in Example 51 except that
15  ablation amount of each coat layer was set to 10.3pm.
(Example 69)
Inkjet recording was carrie(i out as in Bxample 51 except that
‘ablation amount of each coat layer was set to 10.5um.
(Example 70)
20 Inkjet recording was carried out as in Example 1 e;{cept that
maximum ink del;osit amount is set to 18 g/m?2.
(Example 71) |
Inkjet recording was c_arried out as in Example 1 except that

maximum ink deposit amount ig set to 22 g/m?2.
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(Example 72)

Inkjet recording was carried out as in Example 1 except that
maximum ink deposit amount is set to 13 g/m?2.

(Example 73)

Inkjet recording was carried out as in Example 13 except that
maximum ink deposit amount is set to 13 g/m2,
(Example 74)

Inkjet recording was carried out as in Example 13 except that
maximum ink deposit amount is set to 18 g/m?.

(Comparative Example i) |

Inkjet recording was carried out as in Example 1 except thatas a
recording media Kant Excelbal TL (basis weight = 72.3 g/m? from Daio
Paper Corporation) was used.

(Comparative Example 2)

Inkjet recording was carried out as in Example 1 except that as a
recording media i’laton Bulky (basis weight = 79.1 g/mz;‘from Daio Paper
Corporation) was used.

(Comparative Example 8)

Inkjet recording was carried out as in Example 1 except that as a
recording media Dante Comic (basis weight = 64 g/m?; froﬁ 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 Dajo
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Paper Corporation) was used.
(Comparative Example 5)

Inkjet recording was carried out as in Example 1 except that as a

recording media Comic Paper Sheet S (basis weight = 64 g/m?; from Daio
5  Paper Corporation) was used.
(Comparative Example 6)

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.

10 (domparative Example '.7)

Inkjet recording was carried out as in Example 1 except thatasa -
recording media a test media (basis weight = 104.7 g/m?; from Ricoh
Company, Ltd.) was used and that the ink set was changed to the dye-
based ink set of Preparation Example 12.

15 (Comparative Example 8)

Inkjet reéord_.ing was carried out as in Example 1 except that as a

recording media Aurora Coat (basis weight = 79.1 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.

20 (Comparative Example 9) |

Inkjet rec\ording was carried out as in Example 1 except that as a
recording media Neptune (basis Weighi'; -"'-'127.9 gim?; 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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(Comparative Example 10)

Inkjet recording was carried out as in Example 1 except that as a
recording media U-Lite (basis weight = 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.

(Comparative Example 11)

Inkjet recording was carried out as in Example 1 except that 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
cﬁanged to the dye-base;i ink set of Preparatio;:l Example 12. |
(Comparative Example 12)

Inkjet recording was carried out as in Example 1 except that as a
recording media OK Top ant+ (basis weight = 104.7 g/m?; 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 Exﬁm_ple 13)

Inkjet recording was carried out as in Ex'ample 1 except that as a

‘recording media OK Kanefuji+ (basis weight = 127.9 g/m?; 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 Exr;lmple 14)

Inkjet recording was carried ou't as in Example 1 except that as a
recording media POD Gloss (basis weight = 100 g/m?; from Oji Paper Co.,

Lid.) was used and that the ink set was changed to the dye-based ink set
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of Preparation Example 12.
(Comparative Example 15)

Inkjet recording was carried out as in Example 1 except that asa
recording media New Age (basis weight = 104.7 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 ;2.

(Comparative Example 16)

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
Péper Co., Ltd.) was uséd and that the ink set lwas changed to the dyé-
based ink set of Preparation Example 12.

(Evaluation Ttems and Evaluation Methods)
(1) Image Quality
<Image Blurring>

Boundaries between different colors and fine lines in the images
printed in Examl‘ﬂesl and Comparative Examples were checked by visual
inspection for the amount of blurring 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: Distinet blurring occurred, ciegrading the image to an
unacceptable level

<FEvaluation of Glossiness>
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The 80° glossiness of the images of Examples and Comparative
Examples was measured using a handy glossimeter (Micro-gloss 60°,
BYK Gardner) and evaluated on the evaluation criteria below.
<Evaluation Criteria>

A: High glossiness

B: Moderate glosginess

D: No glossiness.
<Show-through>

T_he image density of the backside of media, corresponding to the
printed green solid imagé, of Examples and Coﬁparative Examples ﬁas
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-fhro_ugh 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 iaut 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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material particles are observed on a paper filter pressed against a
printed image that has been dried for a certain period of time
immediately after printing.
(Evaluation Criteria)

Good: Ink dry time was less than 2 minutes — excellent ink dry
property

Poor: Ink dry time was 2 minuotes or more -- poor ink dry property
<Smear Resistance>

After each image was dried for 24 hours, a cotton cloth was
pl;cICEd onto the media sﬁrface and moved back .and forth 5 times with. a
pressure of 5 kgflem? (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 “smeér dgnsity.”
(Evaluation Criteria)

Good: Smear density was less than 0.05 — excellent smear
resistance

Poor: Smear density was 0.05 or greater — poor sm;aar resistance.
<Air Permeabilit3;>

PERKERPRINT-SURF (Vertl.éC)v, 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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designed for air permeability measurement, and the clamp pressure was
set to 2,000 CP. Measurement was made three times for each sample,

and the resulting values were averaged to obtain a measured value.
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FIG. 20 is a plot of glossiness vs. air permeability
described in the present invention with respect to Examples 4 to
50 and Comparative Examples 1 to 6; glossy images can be
obtained when the air permeability is not greater than 100

ml/min.

Industrial Applicability

The recording method of the present invention 1s capable
of providing a so-called a “sharp image” — a high-quality, glossy
image or character that is free from blurri.ng, 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 recording 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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CLAIMS
1. An inkjet recording method comprising:

printing an image onto a recording media using an ink
containing a particulate coloring material,

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 cellulose
pulp, and

wherein the recording media has an air permeability of
0.1 ml/min to 30 ml/min as measured using a Parker Print-Surf

wherein printing is carried out at a deposited ink amount

of 15 g/m?® or less.

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 any one of
claims 1 to 2, wherein the ink has a surface tension of 25 mN/m

or less.

4., The inkjet recording method according to any one of
claims 1 to 3, wherein the content of solid component in the ink

15 4 wi% or more.
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pl ot of gl ossiness vs. air perneability described in
the present invention with respect to Exanples 4 to 50
and Conparative Exanples 1 to 6; glossy inmages can be
obt ai ned Wien the air perneability is not greater than

100 5 M /mn Industrial Applicability
5. he inkjet recording method according to any one of

claims 1 to 4, wherein the thickness of coloring material

deposited onto the recording media is 4um or less.

6. The inkjet recording method according to any one of
claims 1 to 5, wherein the content of silica or alumina hydrate
contained in the outermost coated layer of the recording media

is 30 wt% or less.

7. The inkjet recording method according to any one of
claims 1 to 6, 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 0.16pm.

8. The inkjet recording method according to any one of
claims 1 to 7, wherein the ink has a viscosity of 3 ¢ps or more at

25°C.

9. The inkjet recording method according to any one of
claims 1 to 8, 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.

10. The inkjet recording method according to claim 9,
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capabl e of providing a so-called a "sharp inage" - a
hi gh-quality, glossy 10 inmage or character that is
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requi renent of the present invention. 15 The recording

nmet hod of the present invention can be suitably

applied to an inkjet recordi ng apparatus, inkjet

Idecor dibfgidterioe coafing mrethad ageer digrg B¢ any one ofhe

i nkj et recordi ng nethod of the present |nvention can

cheimppl ted 0 ovherdioughd mkeontetos & agrschanbsandride

can be 20 suitably applied for instance to inkjet

spriattend, 15 at dé it enemeld ated, froopongp erec s éd heand

mul ti-use machi nes equi pped with a printer, a

foHosiinil @ecandahFoopi win (25 (TICLANE TVAn (Vokpet (VI):

recordi ng met hod conpri si ng: printing an

i mage onto a recording media using an ink 5 containin%

B 'par®icuf @tid 2Colbe g et éte & © O M wher ei'nGepgral Formula (0
recordi ng nedia conprises a substrate and one or nore

coated | ayers formed on at | east one surface of the

whO! RatQ, a b RELSUBSHLBL €hbek Nt CAFAASESF Brio®s | hidofM”
cellulose pul p, and owherein the recording media has

18 taleh sP B aRIcckE Y PEnOa sk At E‘né%ﬂﬁ%nmz{ JuAt&Snary

neasured using a Parker Print-Surf erein printing’s

SRR e OIS AR B 1B B

claim1l1l, wherein the ink contains one of a resin

enul siGh 300—dRer gy-curabl e resin. 3. The inkj et
record| ng-method according to any,.one rgfa%ur! ains 1

ta. 2 rej~t hg,4nk has a surface tension of 25 mN' m
Mbb& 4 édb“l’ﬁ%éi nkj et recordi ng net hod accordi ng

to any one of clainms 1 to 3, wherein the content of
solid_conponent in the ink 4S 4 W% or nore. . JThe
Wagre £ iscan dmfg’ﬁ #EPHBd aé’cdc%g[di Wyt Eg%%%ﬁéeg?ct@%aﬂ‘ﬁéﬂ
1to 4, wherein the thickness of coloring materi al
adepbsaicnednl PR he FUALSTBANY HEARANTEN4 G BA SRy

phosphonium and an alkanolamine;
R3 0 (CH,CH,0) H General Formula (I11)

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

R*— (OCHL,CH,) jOH - = - General Formula IV)
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5 6. The inkjet recording nethod according to any one
of clainms 1 to 5, wherein the content of silica or

al um na hydrate contained in the outernost coated

| ayer of the recording nedia is 30 wt%or |less. 10 7.
The inkjet recording nethod according to any one of
clains 1 to 6, wherein the particulate coloring

mat eri al contains pignment or colored fine particles,
and the pignent or colored fine particles have a

vol une-average particle diameter of 150.01p, mto
wheeerR! & THey drigaebonegiaruatt agdnist Hed: mévtratimef bdoad§:
one of clainms 1 to 7, wherein the ink has a viscosity
of 3 cps or nore at 25C. 20 9. The inkjet recording
met hod according to any one of clains 1 to 8, wherein
the ink contains a mag:fgfoluble organi ¢ sol vent, and
t he wat er-sol ubl e org solvent is one of a polyol
compound (A) having 8 jor nore carbon atons and a

L EOGH G, m S0 ChRGH RS vor Bt Fouputa

is at | east one selected from 2- ethyl -1, 3- hexanedi ol
and 2,2,4-trimethyl-1, 3-pentanediol. 11.The i nkjet
recordi ng met hod according to any one of 5 clainms 1 to

v@ge W8 B B AR d A bS A UE #ndYiPagi@nrhy 38%h 4 BRteger

sur act ant is at |east one selected fro corrpounds 0

(ft*/?tf)oido gGeneraI Formula (1), (I1), (111), (1V),
R1-0- (CH2CH20) hCH2COOM - Gener al

For (I) V\,here R_is al kyl group, "h" is an

intng 3 of Hg) 12, aQ(HﬁM @ is at | east one

sel e ted fr m an alkaﬂl netlal ion, a quat er nary

Gt sCqiarer far G GHoGMEiHym and an
al kanol am C00- R2 MBSCHCOO- R2 CGener al
Formula (I | General Formula (VI)
) (b
e | | g
o Ja o/
H H
where “q” and “r” are an integer of 0 to 40.
12, The inkjet recording method according to any one of

claims 1 to 11, 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.

13. The inkjet recording method according to claim 12,
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where R2 is an al kyl group, and "M is at |east one
sel ected froman alkali netal ion, a quaternary
amoni um a quaternary 15 phosphoni um and an

al kanol am ne; 0 (CH20H20) kHGeneral Formula (I11)

wBpeisingthay bofa} CoRpEBY. ﬁwgéﬁaﬁsﬁﬁﬁlﬁﬂﬁgﬁ P
gﬁ?%ﬁpﬁ%ﬁ yl%’éﬂ{( %&g};e%ﬁepg of C#-léﬂifi g% %i}%g}ir

Formul a ( where R6 js a hydrocarbon and "L"
tahwebérylan@ %ﬁc%tm&&ptbﬂeﬂlq 8132@ &ﬁapmf@
i 111 CH3CHCH2rC rr---" C-OCH2CFICH3 O 2 CHCH \ s

dpronykerne glycol, tripropylene glycol, 1,3-butanediol, 2,3-
butanediol, 1,4-butanediol, 3-methyl-1,3-butanediol, 1,3-
propanediol, 1,5-pentanediol, 1,6-hexanediol, 2-methyl-2,4-
pentanediol, 1,2,4-butanetriol, 1,2,6-hexanetriol, thiodiglycol,

pentaerythritol, trimethylolethane, and trimethylolpropane.

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

pyrrolidone, and g-caprolactam.

15. The inkjet recording method according to any one of
claims 12 to 14, wherein the urea compound 1s at least one
selected from urea, thiourea, ethylene urea, and 1,3-dimethyl-2-

1mmidazolidinone.

16. The inkjet recording method according to any one of
claims 12 to 15, wherein the saccharide is at least one selected

from maltitose, sorbitose, gluconolactone, and maltose.

17. The inkjet recording method according to any one of
claims 12 to 16, wherein the content of the wetting agent in the

ink 15 10 wt% to 50 wt%.
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H H General Formula (VI) where "q" and "r" are an
integer of O to 40. 10 12. The inkjet recording

nmet hod according to any one of clains 1 to 11, wherein
the ink contains a wetting agent, and the wetting
agent is at |east one selected froma polyol conpound
(B), a lactam conpound, a urea conpound, and a
15saccharide. 13. The inkjet recordi ng nethod

Htcor diing inkjet agenrtiing mithed moched pug yolarsoapeuwdd
(B) is at | east one selected fromglycerin, ethylene
hymel 1 tdikt,hyheneimgktheahk tsraeidpdteoee geyoukd from a
tetraet hyl ene glycol, polyethylene glycol, propyl ene
Glayconk, dipageyltenakglagellpwt inlr apydl ebéach yahl ,

1, 3- but anedi ol , 2, 3- 5butanedi ol, 1, 4-butanedi ol,
3-net hyl -1, 3-but anediol, 1,3- propanediol,

1, 5- pent anedi ol , 1, 6-hexanedi ol, 2-nethyl-2, 4-

pEnt armeglé ehkjds I'Zeébl’@llihgr}ﬁbfh@di ,acbo?.dﬁx@emﬁgt 618lof

t hi odi gl ycol, pentaerythritol, trlnethylolethane and

aaimtbquw&ﬁﬁﬁﬁmﬁ jéteidl n@khgtb Sll@la'ﬂﬂ)rﬂﬁfh‘)d
according to one of cfaims I2 and ereln t he

JtshAgy Hefﬂ&d Bo & rrh G35 LR §ﬁ‘|t?1%t EbohBOE media.
2-pyrrolidone, yl -2-pyrrolidone,

N- hydr oxyet hy1- 2 pyrrolidone, and s-caprol actam
1515. The inkjet recording nethod according to any one

20,01 3B A7 40, 1B EL OIS HEERLELTN, L 2t

ast one e ur ea, Ioure ene ’ur ea,

FhEst He mEtRge ﬁl@@oﬁﬁd?ﬁée%Std%ﬁé’%%%%gt%filﬁ0 H5latd o

pressure, vibration, and light.

21. An ink-media set comprising:

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
substrate, 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
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claims 12 to 15, wherein the saccharide is at |east
one selected fromnmaltitose, sorbitose,
gl uconol actone, and nmaltose. 17.The inkjet recording
nmet hod according to any one of 25 clains 12 to 16,
wherein the content of the wetting agent in the ink is
10 % to 50 wt % 18. The inkjet recordi ng nethod
i n . ' 1to 17, wherein the

ﬁgﬁ&i{%d‘atgsflg%%tyggggggrég%gsd@r oma cyan ink, a
magen i.nk | | 4Nk, : I i 'ék%ﬁn ihe
inkje%ﬁ%%%é?d?ﬁ%ﬁﬁ%ﬁﬁggqégggg fﬂ@gfgﬁ§ﬁ§ﬂ%%é of cPaPns

to_18, ¢ rising jetting the ink by application of
OiﬂﬁﬁﬁﬁgtpéagEREreto to forman imge on the recording
medi a. 10 20. The inkjet recording nethod according to
claim 19, wherein the stinulation is at |east one

el ect.ed from heat, pressure, vibration, .and l. .
287 an Thndhgaradcs beLaferr i o Balm U PRt the ink
recor.di ng rredqi a, . néner el ndt he ink c.ocgip‘ri ses a
CAYERERRT PRE 74 §ied hedR BHIQRA R St EPERRRIRUANBr i ng
material in the hydrophilic Iiquid nedium the
CRHIRG ate coloring material containing pignment 20or
colored fine particles, and wherein the

recordi ng nedia conprises a substrate and one or nore
coated |l ayers fornmed on at_ | east one surface of the
28ubstThe énkt'm@@ﬁtr%‘@@l@énﬁgt%@ﬁﬁdgéﬁOﬁr‘:&i‘r’tﬂlﬁI?yl b9 22,
cel lul ose pulp, the content of silica or alum na
wyelreinetlvoniginead dmcelesedsfinatrarbelesdonted Yehane s
30 wt% or less, and the recording nedia has an air
ayeragalpditigieodiaoneten pHO0 1030 B 10im.as neasur ed
using a Parker Print-Surf wherein the nedia is
printed at a deposited i nk anobunt of 15 g/nR or |ess.
5

24. The ink-media set according to any one of claims 21 to 23,

wherein the ink has a viscosity of 3 ¢ps or movre at 25°C.

25. The ink-media set according to any one of claims 21 to 24,
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.

26. 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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22. The ink-nmedia set according to claim?2l, wherein
the ink conprises one of a resin enulsion and an
ener gy-cur abl e conmpound. 10 23. The i nk-nmedia set
according to any one of claims 21 to 22, wherein the
%g% Of; Led fine particles have a
(ﬁ% ungngéPg éﬁparFFble di aneter of 0.0lumto 0.16um
24. The, i nk- ia set according.to any one of clains ;.
21 to Bhera Lhedakiis Heed dRF mHnENE SadtresPuting wpdia,
or nore at 25C. 25. The ink-nedia set according to
amy one of clainms 21 to 24, wherein the ink contains a
wat er - sol ubl e organi c sol vent, and the water-sol ubl e

or ganiwhgeé Methe irs cORE n@f nid dial dohp esRARAbAOr {1A) and
having 8 or nore carbon atons and a gl ycol ether.

s o%bf‘é‘{g%&té&”h?&@%ﬁh@&-ofa@ﬁgﬁgf’ﬁhle's%‘.fhgé“o‘“f‘ the
nedruny “an a particulate coloring
terial in the hydrophilic liquid 25 nedium, the
strateathe syPstidg mn&?%mp@éﬁgamﬁmﬁgﬂh gfrsstlulgge
colored fine particles, wherein the ink is used for
el ttivegecant e tr efc el diangr m@divanaahgdwhier edntdimed in the
recordi ng nmedi a conprises a substrate and 5 one or

J e nfRAL &shteAYRITR 1T Q7 3B (O Alles8a8h dOfIR $HES AN Of
the substrate, the substrate being conposed prinmarily

of .cell ul ose .pul t he..cont gpnt. of,,si.lica,Qr um na
RoarsnettRail i m i RuEsohE o S Atin.fLat b 825,
wt % or | ess, and the recording nedia has an air
pepfBsed Yipgot Perkem ¥vind-$8r80 m /nmin as 10 measured
usi ng a Parker Print-Surf

wherein the media is printed at a deposited ink amount

of 15 g/m? or less.

27. The inkjet ink according to claim 26, wherein the ink
comprises one of a resin emulsion and an energy-curable

compound.

28. The inkjet ink according to any one of claims 26 to 27,
wherein the pigment or colored fine particles have a volume-

average particle diameter of 0.01pm to 0.16pm.

29. The inkjet ink according to any one of claims 26 to 28,

wherein the inkjet ink has a viscosity of 3 ¢cps or more at 25°C.

157



10

15

20

wherein the nmedia is printed at a deposited ink anmount

of 15 g/nR2 or |ess. 27. The inkjet ink according to
claim 26, wherein the ink 15 conprises one of a resin
enmul si on and an energy-curabl e conmpound. 28. The

i nkj et ink according to any one of clains 26 to 27, 20
wherein the pignent or colored fine particles have a

vol u aver particle diameter of 0..0lumtao 0.16um
$8 TS TRRE Bl steRld pavamye 7e eime i ke b
tﬁ 28, ere n th inkjet ink has a viscosity of(j
e thg 1pket cowﬁ%mmp@@t%ﬁoa&lﬁwwme ﬁ9nt
one of cl ai ns 26 to 29, wherein the in i nk

agttht P e ke i layhl §o<maﬂre0cﬁ0éaﬁn& 1%@I&¢e@ﬂ% a mmlarol he

wat er - sol ubl e organi c solvent is one of pol 5
cosmpound (&)hmmnmg @ pronepear oy bommst @nd g @1 ether.
gl ycol ether. 31. The inkjet ink according to any one
of claims 26 to 30, wherein the polyol conpound (A) is
at | east one selected from2- ethyl-1, 3-hexanedi ol and
3.2, 4-Kthd mekjutlink 3epentiageth alhy 032 of Theimpkjdkto idtk
according to any one of clainms 26 to 31, wherein the
whkjehn ik podydlacimpausid (ALiant . leant ohkessivet @t fasth 2-
is at | east one selected from conpounds of the
eftBlyll OMB g XepRed il ohied b ay.- emn%gigvlln Lbehkantlon. (V).
and (VI): R1-0- (C}QC}QOB neral Fornul a
(1) where RI is an al kyl group, "h" is an integer of 3
to 12, and "M is at |east one selected from an al kal

AR SR %%%%E?E%@‘?ieﬁné?éi
SFRERIhL 2R MESOHDO0RE hBNey R |58 Khlraetgnt

roup, and one se roman a

1geataleas(f?%ne seq%atteég?% a(?lfrlrl?%r(])lr!].lgl s oggfé%t_fég‘ré% g General

phosphoni um an

dPBBBE%ﬁ@ %Eﬁ?ktﬁgn 1¢X @@ere 2 gohydrocarbon

R" 0= (CHLCH,LO) hCHLCOOM = = +» General Formula (I)

where R! 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—R?
i General Formula {II)

MO, SCHCOO—R?

where R? is an alkyl group, and “M” is at least one selected from

an alkall metal ion, a quaternary ammonium, a quaternary

phosphonium and an alkanolamine;
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FR4 - (0O CH2 CH2) jH General Fornula (1V) where R4
is a hydrocarbon group and "j" is an integer of 5 to
20; CH3 H (OCH2CH2) (O I CHCH2) r-R6General Formula (V)
5 where R6 is a hydrocarbon group, and "L" and "p" are
an integer of 1 to 20; and CH3 CH3CH3 CH3 1111

01130F10%t22-Q r---=-. 0--90F120FICH3 00 Il i ) 7 CH2/
TH2 ?3 II-1II-1 Gener al ForrruIaI(IVI)
Rber D é Hiftledbr of 0CensrajFormula (1D

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

R~ (OCH,CH,) jOH - - « General Formula (IV)

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

CH,
- (OCHZCHIZ) L (OCHCHZ) p_R6 General Formula (V)
5
where R8 is a hydrocarbon group, and “L” and “p” are an integer
of 1 to 20, and
([)H:3 (['}H3 CH, CH,
CHSCHCHZ?-—C = C—(ECHZCHCH3
C]) ? General Formula (VI)
G2\ / GHa
e ) | g
o /o NG/
H H
where “q” and “r” are an integer of 0 to 40.
10

33. The inkjet ink according to any one of claims 26 to 32,
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33. The inkjet ink according to any one of clains 26 to
32, wherein the inkjet ink contains a wetting agent,
and the wetting agent is at |east one selected froma
pol yol conpound (B), a |actam conpound, a urea
wltsRaunthahtk R tSatkcbatiidas H34e (Theg iapkeind! antkthe
according to claim 33, wherein the polyol conpound (B)
W thle heasl iang Eeleded sblated| fir681 hNpolgloengound
gl ycol, diethylene glycol, triethylene glycol,

(BBt 4 38t hyheasm8bYed, a RobXlohyhSARIUYER sasdioppene
gl ycol, dipropyl ene glycol, tripropyl ene glycol,

1, 3-but anedi ol , 2, 3-butanedi ol, 1,4- 10butanedi ol ,
3-net hyl -1, 3- but anedi ol , 1, 3-propanediol, 1,5-

pent anedi ol , 1, 6- hexanedi ol, 2-nethyl -2, 4-pent anedi ol ,
1,2,4- butanetriol, 1,2,6-hexanetriol, thiodiglycol,
3dent afhyt kjeolinkt a ¢camtdiigodoetlmane 33amtherein the polyol
trimet hyl ol propane. 15 35. The inkjet ink according to
compaind (B) s A3leasd B seletedfroheglamtam ¢bhpburd
is at | east one selected from2- pyrrolidone,

ghvends ity keyrer glyadnérienhiyyeine gieehly tebrapifryleniedslysol,
and c-caprol actam 2036. The inkjet ink_according to
pahye dndese glyaphspB® tlengsglyigedr dintopydene edyeshpound

is at | east one selected fromurea, thiaourea, ethylene
tripagpyeRe Blecel et diodai ol batassdios 7. he

N T e O
e LB ST S TS NP, 4
B, YIERhDed B ST PR S AR
PR Mg PR RS Pttt 25, Mher o e

magenta i nk, a yellow ink, and a black ink. 40.An
inkj et nedia for inkjet recording using an inkjet ink,

35. The inkjet ink according to one of claims 33 and 34,
wherein the lactam compound is at least one selected from 2-
pyrrolidone, N-methyl-2-pyrrolidone, N-hydroxyethyl-2-

pyrrolidone, and g-caprolactam.

36. The inkjet ink according to any one of claims 33 to 35,
wherein the urea compound is at least one selected from urea,

thiourea, ethylene urea, and 1,3-dimethyl-2-imidazolidinone.
37. The inkjet ink according to any one of claims 33 to 36,

wherein the saccharide is at least one selected from maltitose,

sorbitose, gluconolactone, and maltose.
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10conpri si ng: a substrate conposed primarily of
cel lul ose pul p; and one or nore coated | ayers forned
on at | east one surface of the substrate, wherein the
content of silica or alumna hydrate 15 contained in

é‘e ouf ey gH% Se CORAL %@cb?&’ﬁ{ t$ cgagﬁrﬁ“a{‘i)%nbﬁsela%% 3:’5‘%0

|nJetme asanalr Ity o m/mn t
30 Whbibih 8Ae %@ﬁ@h%d)f%%ienﬁre%mﬁ’ﬁ KgénPﬁhr’ctheS}HI«f]et Qﬁ@i 18
wherein the inkjet ink conprises a hydrophilic |iquid

TeHymMtamh aygerticul ate coloring material in the
hydrophilic 20 liquid nmedium the particulate col oring

mat eri al containing pigment or colored fine particles
wherein the nmedia is printed at a deposited ink anmount

5. 15 THERnRied BSIS acddrdihsThE anfkb g ofedh anacrPEslizng

to claim40, wherein the inkjet ink conprises one of a

WwRS &L e té Shife ANk AP ANRLEGY ot adlleet€dfpomng cyan ink, a
42. The inkjet nedia according to any one of clains 40

magdhta\ihér ei pellber piighent obleck ankd fine particles

have a vol une-5average particle dianmeter of 0.0lktmto

0.16uln. 43. The inkjet nedia according to any one of

claims 40 to 42, wherein the inkjet ink has a

440. scos‘kmyn&iﬁeentqahaoforrmﬂeeatrezéﬁhnmu&mgrlaa igeetink,

medi a according to any one of clains 40 to 43, wherein

aomep isknegt i nk contains a water-sol uble organic

sol vent, and the water-sol uble organigc solvent is qne

of a @osybﬁtr@&mﬁﬁom«} mammfglseOéﬁeH@rl@se:a%ﬁnaadorrs

and a glycol ether. is_45.An_ inkj recordi ng

appar é’tf’tf—‘s(’%@i‘r?ﬁq §P?1Eg@d ayers fOJDjl‘é t"inn@t ARt %Bﬁfﬁ“@'@i‘%‘?ﬂ
stimulation to an inkjet ink in accordance

t 0 ap
Qfi the gﬂ%ﬁ?ﬁé’éé signal to thereby jet the ink for image
recordi

|k et Mk &PH@%O?&@%%#@%P@ Tdile' to g0
5RO BRI PR PR B4 RSB IEO EL D
e ofﬂl@_]%@tmedla 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 liquid
medium and a particulate coloring material in the hydrophilic
liquid medium, the particulate coloring material containing
pigment or colored fine particles

wherein the media 1s printed at a deposited ink amount

of 15 g/m?2 or less.
41. The inkjet media according to claim 40, wherein the

inkjet ink comprises one of a resin emulsion and an energy-

curable compound.

161



10

15

206

pressure, vibration, and light. 47.The inkj et
recordi ng apparatus according to one of clains 45 and
46, wherein the volume of droplets of the ink to be
jetted 5is 3 pl to 40 pl, the droplets are jetted at
a speed of 5 mMs to 20 m's, the frequency at which the
stinmulation is applied is 1 kHz or nore, and an i nage
formed of the ink has a resolution of 300 dpi or nore.
10 48. An inkjet recorded matter produced by the inkjet
qxcor dl!‘lE‘eQiﬁ]%{( Oho@GE H @RI L t8 WM PBR A f Ela@hiP48 thoa1,
20 or the inkjet recording apparatus accordlng to any
one_ of ai ns_45 .t et, recorde
PRSP aiRad St ok A R Pt e o PR B fme-
recordi ng using an inkjet ink, the I nk- medi a set
asmeicsy anpiel esfisne e of OrPbeBUte 0. ABR M.y of cel | ul ose
pul p, and one or nore coated |ayers formed on at | east
one surface of the substrate, 20wherein the content of
silica or alum na hydrate contained in the outernost

ate % e - ' e
£ AP S Oro RE Sr 0
asure usi a, Pa ker Print-Surf, and wherein thg1
ﬂ}%&n Phk g tﬁmrslfe ag PydPeHEY iof 3 FRRIA BOT et 4 C-
and a particulate coloring material in the hydrophilic

liquid nmedium the particulate coloring nateri al
cont ai ni ng pignent or colored fine particles.

44. The inkjet media according to any one of claims 40 to 43,
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.

435. An inkjet recording apparatus comprising:

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 the inkjet ink is the inkjet ink according to any

one of claims 26 to 39.

46. The inkjet recording apparatus according to claim 45,

wherein the stimulation is at least one selected from heat,
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pressure, vibration, and light.

47. The inkjet recording apparatus according to one of claims
45 and 46, 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 of 300

dpi or more.

48. An inkjet recorded matter produced by the inkjet
recording method according to any one of claims 1 to 20 or the
inkjet recording apparatus according to any one of claims 45 to

47.

49. An inkjet recorded matter produced by an ink-media set
for inkjet recording using an inkjet ink, the ink-media set
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 content of silica or alumina hydrate
contained in the outermost coated layer is 30 wt% or less, and
the ink-media set 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 liquid
medium and a particulate coloring material in the hydrophilic
liquid medium, the particulate coloring material containing

pigment or colored fine particles.
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