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recording nedia, a recording nedia-ink set, an inkjet
recordi ng nethod and an 4kj di ng appar at us,
wher ei n recordi ng of hi&ﬂﬁégﬁhﬁﬁﬁﬁﬁi i mges close to
recordln for conmmerci al 5r|nt|n such as_of f set

or i nREOBRING MERI, REGORDRYGMERLAING SEJ, INKJET

Background Art Inkjet recording is known as an

exCRECORDING METHOBAND INKJET RECORDINGAPPARATUS
are not relatively limted, and recording

appar atuses, recording nethods and recording materials
for the inkjet 15 recordi ng have been actively

resear.c d devel oped. Until now, as inks for the
'%ﬁ?’é’(‘ quglﬁﬁﬂl ng, those using water-based dyes
containing water as a mmjor conponent have been

pri mar i The psesentTinveationelates taastecondingnuediasadecording
mainly in the inkjet recording for their various

afledid-BeSsete #h inkjdt @8corda@i inabhdd tindfak oindijet recording
materials with a hi gh 20 extinction coefficient and

I*Hﬁ’a:%'é% o Reeih ) Fc&%%ng %ﬁuﬁﬂeﬁﬁlﬁ&fi‘gﬁgﬁes @l’o%b'tﬁ Yefording

' range o an expan
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and particularly in which cogation hardly occurs.

Ipepangr ecordi ng nedia, particularly glossy nedia for
inkjet 1 WO 2007/049806 PCT/JP2006/ 321929
Background Art

Inkjet recording is known as an excellent recording method in
which recording media are not relatively limited, and recording
apparatuses, recording methods and recording materials for tl.1e inkjet
recox}ding have been actively researched and developed. Until now, as
inks for the inkjet recording, those using water-based dyes containing
water as a major component l;ave been primarily used. These inks are
also currently used mainly in the inkjet recording for their various
advantages, e.g., (1) easy availability of color materials with a high
extinction coefficient and high color purity, (2) inks can be readily
available In a wide range of colors for an expanded coloring range, and
(3) it is possible to make ink which has a long term storage stability and
a stability for heat and particularly in which cogation hardly occurs.

Inkjet recording media, particularly glossy media for inkjet




recofdfhg, can be cafegdffzed into smefling"

type-recordi ng nedia and void type-recording nedia,
and recently void type-recording nmedia which are

WO 20%6480ent in i nk-drying speed have been donPGE#RA096/321929
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used. Void type-ink recording nedia are in a mainstay

rRedide i he Eatupitati fvalint B ol ipilla and void

|l ossy layer is further provided as needed. These . ink
¥peracording mediar andotpcantizs vai¢ typpirpronsing medigswhich are
coating solution in which silica "or alumna hydrate
easelbaenindirdpdryieg speetldiaveoberodominantlpysed. t Neidkoype-ink
and where necessary, further applying a glossy |ayer

LA | edfh GRBt AL W RehintdPiidalvhiil 47 iagngﬂgorbing layer .

l ayer, as disclosed in Patent” docunents 1

heets of,this type are designed,in view of their

TAEEE whids £y Tep iy i peoRAGd o & alongd dohfroys slossy
present, and have been alread used w dely as papers
daxen is durideri prgwided é%ﬁoﬂé?ﬂgi- pahese unkr récogding media are
papers. By use of these sheets, an extrenely high

dbtaineti by apylpitig bn wi bisdiagkogling ssdlatioht i Reltich bsilica or
raw materials are extrenely expensive and a
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COSt IS ver Wi th ssy' coat

papers, for the popul ar comrercial' prjnting.

o neespeay, GEthEn SrRIRig « AnslootKatixare sbundantly
usage tends_ to be limted to photograph printing or
chetainiag oplladal edivarens the daveap aguliselosedin Patent deehments
that it is hard to use themin comercial printing

fli #hdl 2. s BHeeds of thizt typ@safeodedighad ah bewods ! thedd uaapatibility
panphl ets, in which the inexpensive and nmassive
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qua re 1s a tendency tha
col
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papers. By use of these sheets, an extremely high definition output
With' high gloss is obtained, but raw materials are extremély expensive
and a production process is complicated. Thus, a production cost is very
high compared with glos;sy' coating papers for the popular commercial
printing. Therefore, it is an actual circumstance that their usage tends
to be limited to photograph printing or the like which requires high
quality output , and that it is hard to use them in commercial printing
fields such as printings for hardbills, catalogues and pamphlets, in which
the inexpensive and massive outputs are required. Recently, for better

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

printing been increases and required ink absorbability increases. In
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order to increase ink absorbability in of recording

nmedi a, the thickness of an ink receiving | ayer

coating |layer) could be increased, but the thicker
woz§1 g layer)
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PEdP8per i s made, the nore expensive the mECAVIPA006i331929
used, leading to an increase of a unit price of the

r rqi nedia. 15 a.orgnent .whi ch.consti.t utes .t.he,

B tor oot Ty n PGB R B o R84 rda Bl R igRpess of
materjal which has a small refraction jndex and a )

| ¥ 1nE Feeewing o rogeﬁlyg lnyex) cquid i iereaseds but the thicker

- possible to keep a transparency of the ink receiving

| theelayker gé mzaxit, the more edpsengive ohe n{steenil fis asedy eading to an
area) is large. Thus, in the actual circunstance, not

LihchsuersMBuMR pHéd 6f OPRDEdinpnRass cal cium

carbonate and Kaolin, but expéensive pignents such as

silica al unmi na hydr at e, .havi the law, refraction . .,
hdex A Ement v E RS fitn e Shoveabl fofely iR g it is
anmount. This is because when a pigment_having a | ow .
tReaessAmetr s the Hngterialowdick hag somdl refractiom dudéxmand a
the ink receiving layer, the color material 15 in the

ilow | opddifying edropertiie iienk irecwhwilngit! dyepoksible to keep a
opacified wth the pignment with high opacifying

RE-ARSHAREncPNEF tRHS] b i e %ﬁﬁi I f i
v\/nengil5 nkjng pri mk:a'li ﬁ‘gg{}?cgm%r%rugﬁ% e adayéﬁll n%%éﬁptmn
the sheet .usin uch, a pigpgent with high gpacifyin
(PBRAPE Purgtie, Ao feclateB, oy thnthe afkie] "hgurhiatithee, not
i.ncreased, the density only for the color material 20
gpexpensive, whide \nigments sycht 4% caloiimc eathopate jannd kaolin, but
expressed. Thus, the density is totally low, and an

iexpgasiviet pignterterduchsas istlicidad MeRidahBydritechaving the low
having a | ow oil absorption is used, absorption of the

oo O A SR B 3l amons,
%gni%ebécg%se 3w¥1\le)n2g %E/g%‘é%’ioﬁa@%/ glpl%%o?ésnzs%%%gncy and high
opacifying property is used for the ink receiving layer, the color material
in t'he ink infiltrated in the ink receiving layer is opaciﬁed with the
pigment with high opacifying property, am_i thus density is not expressed.
In fact, when inkjet printing is performed using the dye ink on the sheet
using such a pigment with high opacifying property, even if the amount
of the jetted ink is increased, the density only for the color material
present in the vicinity of the surface layer is expressed. Thus, the
density is totally low, and an image with no contrast is made. When the
material having a low oil absorption is used, absorption of the ink is not
enough and beading easily occurs.

For these reasons, recently, it has been attempted to balance the
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r'éf'racti onlndexand ‘é deg'ree df whi feneés by -Usri ng R

organic fine particles having a small reéfraction
i ndex as disclosed in Patent docunent 3, but the

WO 2 @4%80¢ fine particle is al so expensive, anBCT/HRROD6/3A1929
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is still difficult to obtain inexpensive receiving

ARBEGHoRInER Auil dpkHh &Pl hesd by fnt SERERF ik bilftictes
e P SUBHORSE b atent dipcument 5, but

. thenselves to ultraviolet |ight and ozone, the dye is

ithé iorganicefine paptigleais gles exbensive, ahd thus, itemestyll difficult to
| ayer in the recording nedia, shielded fromthe

bt st ﬁle%eﬁ‘éﬁre 3Bebividg papAsthatdhed®ith ﬂﬂet dfhk.

protected wth an antl oxi dant and a stabil |zer

previ o added, i.n ecei vi,n e
oo S BT8R P, K el SERRSAE S RHE!took! i Hfraee
| arge amgunt in which the _color material density has
seatility phthe foxmed ymage, 8 dingsef houghé ip apmairsgtream in which
depth of infiltration. Therefore, the anount of the
idmle - todqwi resibthnce ofitipe mhélaculel e:hbmhrek&ohdtmm'slet light and
necessarily large, and thus, not only it is difficult

oAl VIR dfe & nfﬁ'i:fs{tbﬂgfeegwtas %Jo%&ﬁl@fin&hbrlhknﬂac&ﬁﬁ% layer

|s prone to become high rom t'he above points, In

iR ObP e FRERBCABE DB ol e (ets B4tk il Bavioter

met hod capabl e of high quality output. 20 Meanwhil e,

Light andrprofected wﬁhgmmltlpmd@n&@dgﬁ stabibiger m*epusly added
recordi ng have received attenti on. Because pignents

aui ¢he riakhl yéebiving layed eThud, the ieowgstorage sealiligyestkept by
that are broken into fine particles dispersed in a

. igiagme i,ﬁ ih mem% r?npsuha %S WiHEh ¢Sl &fiod ﬁPﬁEﬁ}aI‘ density has

S are y used 1 n which pignent 1s

[
geﬂaﬁ) g‘é/lg th\f%tggerd tc(? rassure corggegso%g)s 816 depth of mﬁltrat;on

Therefore, the amount of the ink required for outputting the image
beco‘mes necessarily large, and thus, not only it is difficult to downsize a
cartridge, but also the printing cost is prone to become high.

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

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

pigment inks are mainly used in which pigment is dispersed in water for
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safetyf'GEnerélTy'fhe matef—based'bignent i nk hésx
shortcom ngs, e.g., aggregation and precipitation
easily occur conpared to dye inks, various dispersion

WO 200Tel9806ons and additives are required for neEdmP2008391929
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term storage stability to a level simlar to that of

BT SOk SRS il shepdel o ot Bt ..

cogation, and the coloring ranges of color materials
aaggregatinnand pywsipitatian ealsdyeocetr ¢pmpared wedsre, inkise various

. pi gnent dye has been highly noticed in terns of

pdispéidién @oplitionsS el aklitived dreasdquians EdﬂmaﬂéiﬁFQG_ﬁg term-
stability and water resistance after printing. It is

Y i A TR S 0 AP S B g
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materials of popular comnmercial printing inks.

Hogetien, amdethe helopinigntanges ef eclonanhtemslsf areneften siaxyower
a conventional pignment ink on coating paper for the
abamneriusel oftdydsl | Mowdverd thé Pagient el BSs beef Bighly noticed
enough and the inmage is bl ed and t he pignment is not

f] t . afte -\ [ Ct 1.1

apEaft ofptinBeb dudiey ks AR 4Rgh laHE AaNERD, be0Fe Blability

be ‘used for printi onl,y onto_ nmedia with high, _. L
PB4y Fesistange PHBHRAE. pdhis shopghtpthadran inkjet printer

specific for the inkjet. This is because the design

cwmog phisi pigneEntchkngecmiakernit possible theapproxiomate pt tefkoure of a

dye inks the pignent is. addressed only fromthe ‘

\prented Mt tohthetbtini@dyéiay philting BBcdhsththd 65bs hid¥etials of

and characteristics of the pignent ink is not

RSO stbe Y el S ha SHTESE btk $030535- G SPning

%gg?/o 806 PCT/JP2006/321929 .
8. owever, when the printing is actually performed using a

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

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

A) No. 2005-212327




(Patent document 2) JP-A No. 11-078225 (Patent

docunent 3) JP-A No. 2003-025717 D sclosure of the
Invention s The present invention ainms at providing an
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i nkj et recodi ng nethod, and an inkjet recording

appar at rein e _rd 1 ichis
[ nexperqgf"tfeél%&é:%ﬂ ' )S@hir?by% 8%233 and i mage
reliability, and closg to comercial Erinted matter

i s obt APatent desument AP BANPs28030267d 71 or the i nkj et

+ (medi a specific for inkjet recording) for generally

realizing high quality inmages are designed so that an
ink receiving |ayer (coating |layer) nmade from an

'EREB@G%&Ofﬂi@ffFJHntio% present on the substrate surface

In the vicinity thereof and an inmage is fornmed by

aIIovvl t he i k.rec ving | self t

i (1 Tle PiEsqat favRBHPE e F Bk DR Al go o ng media,
This is_deepl assom ated with the fact that
devetsging tmediarink isplj an indget deerfingemetbpdgpndasn inkjet
advanced with dye inks. Pignents have no or a little
recshdigg fappeeatuy] whereines ueterdud netbers wdech bisnibexpensive,
for binding, whereas dyes are coloring substances 20

RixE | m Heﬂh{tﬂ %lﬂéé &nﬂgh% Bxﬁt% AP Elo88 & ? ntfercial

an a em an nmeans o
ond| n oa bondi ng, or Van der Wal s’
Ef‘%f’ €#n the case of the inkjet

recordl ng usi ng the dye ink, the ink absolutely

" st ai n§loating papersapecifin fondhectbtiot ﬁgledu@w@ecﬁchfog inkjet
has produced technical challenges to be addressed -
rewsrdin o0 EHIBO be Az g FRIBEC fadli O Images§ arendysighed so
recei vi ng | ayer is stained and how many substances in

tH8t an ink receiving layer (coating layer) made from an inorganic

pigment is present on the substrate surface or in the vicinity thereof and
an image is formed by allowing the ink receiving layer itself to absorb
ink '(i.e., ink permeates in the ink receiving layer). Tl;'is is deeply
associated with the fact thai; development of the inkjet recording
technology has advanced ‘with dye inks.

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

layer. This has produced techmical challenges to be addressed — how
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receiving layer can be stained using the inkjet inks.

Thus, in order to obtain an imge wth high density
and high quality, a technology to cause ink to

WO 20074806 perneate in the receiving |ayer, a tPETHR006(91929
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to 5 cause ink to nore firmy bind to the substance in

558 OSSP i Bl BRI 8 e i e

been_ devel oped. The current mainstreamin the )
deageivapadavencanthe stalned dising the inkigt 10k etThus, in order to

.recording is the nethod for realizing a porous and

hotgtiality arl Grdagensyith drpghademsipy iaod (agkrquality; ealtéctaology to
this, materials having a |l ow refraction index and high

Sefifse! ik ' A tRe® e RmBH S iﬂetlliés‘i'gc VirH :Iaféi‘?‘rhs tecHittflogy to

expensive material S such as silica and al umna hydrate

and t he, highly.co L.cate roducti on_met hod must . be

Bt ik, otar AERIY b8 b EnE s b8 tet RedSop it 1a¥er, and

printing cost significantly increases, and 15 the

pt dechrelogy piel b@g%ncgnabwrbabmweapdi ealpn glevelapmpent property

difficult. As a result of an extensive study on the

i Inkyecbearedovalopgd.net hod with | ow cost in the |ight of

the above, the present inventors have' invented the

i nkj et 29 HBHY L ;
Tﬁ&@ﬁf’:‘eﬁb Fbath iR ﬂﬁg\’%&ﬁgzﬁ nrtﬁelﬁﬁ f E’lg%?)ﬁggi;vspemﬁc

desi gn concept by conbining t

i gh. permeabi l,ity .20.wi th recordi ng yedi a having a_l.ow
o Gt Begtoeig inftio mstbOfofr, 2éalifing pgotons nd Highty
conventional ones. That is, the present inventors have
fisanapatent ahroyptine bevento realizerthis, materiglmheving a low
solvent) forming the ink is selectively perneated in

arefttepion iodex piid highgsputific stface avésl nhgstiRdused By all means,
which the ink 7 WD 2007/ 049806 PCT/ JP2006/ 321929 :

g?.g.o n%g?@x:.lggvé ymgpeﬁ‘é{l‘gggﬁéﬁ t&é) shft:ar leﬂc Eﬂnﬁﬁle{ hﬁtdryﬁbe and the

n the i
highly complicated production method must be used in the actual

circumstance. Of course, the printing cost significantly increases, and
the ﬁractical application to massive printing becomes difficult.

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

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

a support by printing onto the recording media in which the ink
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hot per meat e'd as' possi'bl'é usi ng the pi grréhtmi nkvvlt h

ultrahigh perneability in a small anount, and the
sufficient density and drying property can be

WO 2¢03(0#988&| anced even using the ink in a snal | PEHIRRG06/I2YI29
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5 efficiently staying only the col or materi al

[ t.)..in the ink on.th syrfage off the recordi,ng. . .
ARIPEabiiLy pertinebiOnia Tomerd $oBEs e Pl diiot e ink is
findings of the present inventors, and nmeans for .
Jwity peymented hasy cPRFsHice HSing ethe pigmentngnk; vith > ulfrahigh
i nkj et recording nmethod including: flying ink by
Fephicabilitniwfa sialllhaddwont, taad tige isokfi¢iont detsity amdglrying
on a recording nedia, wherein the recording nmedia has

gaﬁro*)es Ledd'Be Qféﬂjb%!aﬁéﬂeévéfig\ég tlge ﬁ:g%‘ih%%ﬁmﬂi akddbult by

on at east one sur substrate

Cc rising a.celluylaose | p,_ the.harrier |ayer .
coibanty Sving ol 35, SoleF ma bSial eiementD iR e ink on the
pigment with a refractjon index of 1.5 or |ess other
shafacglof the secanding mediant ent of a pignent with a
refraction index of less than 1.5 in the barrier
| ayer :Thel @¥esuntmidseriion d8sShastieioal thé hebdvek findings of the
contains either a pignment or colored fine particles as

I L] 0 i t e L3l
BESet WVTBLE Al mB8to SR YIRS CRE Y proWihit are as
% -mNmor |ess, and wherein the total anount, of the
ARO%% the recording nedia is 15 g/n2 or |less. <2>
The inkjet recording nethod according to <1> wherein
por es -&l>a sduf dokjedf reperdong r methodymcludingieflying ink by
recording media are 1 mor l|ess in dianeter, and 40%

@appliestionf oft Sidmailafias eto0thd Rk br fdrai amyage SdMA recording
2007/ 049806 PCT/JP2006/ 321929 surface is occupied by

- tl:l!i]i,?djﬁ,oﬁrfil%rein the recording media has at least one barrier layer having

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

<2>  The inkjet recording method according to <1>, wherein
pores at a surface of the barrier layer in the recording media are 1 pm or

less in diameter, and 40% or less of the surface of the barrier layer
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<3> The i nkj ét r'e‘co“rdi ng met hod accordi-'r'ig to-one of:'

<l1> and <2>, wherein the recording nmedia has the
barri er |ayer whose surface has been polished. 5 <4>

WO 2HM49806 et recordi ng nmet hod according to <3ECHIReU§521929
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conprising polishing, before recording, a surface of -

C ed . r.t od the recordi ng nedi a havi ng
%ﬁ?@ggﬂg?@?uPQ@JPPa%%§é§§Urface has been polished.

<5> The i nkj recaor di ng thod according to any opne

of <1><Fp t bqkmhé?féaraf%@@gpar@ca f© opg of &lg and

. dianeter of either the pignent or the colored fine

pet=t, i wheseinstii® fdcording Mddianhas<@he Hwrierklager whose surface
recordi ng nmethod according to any one of <1> to <5>,

VR Kddh bdIgshdgscosity of the ink at 25Cis 5 cps or
nore. <7> The 1 nkjet recordi ng nethod according to any

one of <> tQ <6>,  wher.ein t LNk comrprises

wat er - SOt ubl éﬁcﬁ’r JaRIeL xegp , maqqﬁodtwéco&gfn& -%gof%l further
organic solvent is either a pglyol conpound havi n‘? 8
spmprviagc pphshing deefora rgcondinsg) actswataceorheated maper to
The inkjet recording nethod according to <7>, wherein
tpredped Y recordonm dnddini ieyifigtherireicraapon whimsessurface has
at | east one of 2- 20 ethyl- 1, 3-hexanediol and

$heénPdiishemt hyl - 1, 3-pentanedi gl . <9> The i nkj et
recordi.ng nmethod according to any one of <1> to <8>

whérei nLhe ink contaj . surfactant, and th .
surf actlit | 4 o nebseoping medbiod acreiipete appape of <>

consisting of the follow ng general A formulae (1), .

(o1 54>( mherein | the, volyme naveragy: partyele 2dounetegsos either the
PCT/ JP2006/ 321929 R -' O (CH2CH20) hCH2COOM .

pigmeat o thovblred fine particles is 0.01 pm to 0.16 um.

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

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

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

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

least one selected from the group consisting of the following general

formulae (), (ID, (11D, (IV), (V) and (VI):
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where Rl represents an al kyl -g'r“b'up, h re'p'f esents an

integer of 3 to 12, and Mrepresents any one sel ected
from alkali netal ion, quaternary anmoni um

WO 28074148806 ary phosphoni um and al kanol anmi ne;  CRETUIRRORG/331929
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General Formula (11) M3SCHO00-R2 5 where RR
represents an al kyl group; and Mrepresents any one

5@l ecped (e ppabkah) AR AL, d@rowuaternarycemmo&mlaa)
qguat er nary pho oni um and al kanol ani ne;

(CH2CH20) kH General Forrmula (I11) 10 vvhere RS

represents a hydrocarbon group and k represents an

i nt egewhefre R repi@se®sdan alkFl@idud, B tépdesentsGriinteger of 3
General Fornula (1V) where R4 represents a

mdiﬁc%ﬂmwr@%&s@ﬁ@m ah¥P6ES CEHlsctdal from !, mwrm@t:aﬁ ion,
; (OCHCH2) p Rs General Fornul a

10 WD 2007.049806 PCT/JP 006{ 32.1 ;
ihtestiny SrimREiR ARALTRF L8 OSE GbE Rpd kaBoEnipe:
integers of 1 to 20, respectively; and CH3 CH3 CH3

CH3 | O-_ﬁ@- ?CH2CHCH3 0 O CGeneral Fornul a
(V1) ?ﬂﬁgﬁ

. General Formula (II) '
MO,SCHCO0—R?

where R2 represents an alkyl group; and M represents any one
selected from alkali metal ion, quaternary ammonium, quaternary

phosphonium and alkanoclamine;

| R3 - 0 (CH,CH,0) H General Formula (IIT)

where R3 represents a hydrocarbon group and k represents an

integer of 5 to 20;

R*~ (OCH,CH,) §0OH - - - General Formula (IV)

where R% represents a hydrocarbon group and j represents an

integer of 5 to 20;

CH,

H- (OCHZCHZ) L (OCHCHZ) D—Rs General Formula (V)

10




C2 CR2' O0voOr HHS where q and r eachrepresents F

an integer of 0 to 40. <10> The inkjet recording
net hod according to any one of <1> to <9>, wherein

WO 2006049886 contains a wetting agent, and the waRGTARF006/321929

10

15

agent .is at |east one selected from pol yol conpounds,

| act am conpounds, urea conpounds and sacchari des. - 10

<I | > The inkjet recording nmethod according to <10>,

wherei n _the_pol yol conpound is_at |east one_sel ected :
from glyBere reerwméne hyfirpearborygraupy |andLgnd pitepresent

+triethylene glycol, tetraethylene glycol,

poitygddsydfent mweebecqi)veipydtmhe gl ycol, dipropyl ene
glycol trlpropylene glycol, 1, 3- but anedi ol ,
2, 3- ga §I 1@ dIO|., 3-nethyl-1,3 15
but arjedi ol | 3-pro pane]dl ol, 1,5-pentanediol,
1CE|- OHGH cl——-(Z-- HCH., 4- pent anedi ol ,
1, 2, 34-but ahetr i ol , , 6- he:;(anetri ol , thiodiglycol,
pent aeryt | toI t | rret hyl ol et hane andeneralFormula )
trinmet hyl H 2> The inkjet recording nethod
accordin ne o Z 0> and <11>, wherein the |actam
conpound |&H ne selected from2- 11 WO ‘
2007/ 049 / P 06 /321929 pyrrol i done,
N- et hyl - % ol | one N- hydr oxyet hyl - 2- pyrrol i done
and c-capy oI actany <13> The inkjet recording nethod
accor di ng to any one of <10> to <12>, wherein the
urea conpound is at l'east one selected fromurea, 5
t hi ourea, ethylene urea and
1, 3- di mehergl g anfm eRchotepapsanta ancintegathef O be A6t
recordi ng nmet hod according to any one of <10>

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

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

<11> The inkjet recording method according to <10>, wherein
the polyol compound is at least one selected from glycerine, ethylene

glycol, diethylene glycol, triethylene glycol, tetraethylene glycol,

polyethylene glycol, propylene glycol, dipropylene glycol, tripropylene
glycol, 1,3-butanediol, 2,3-butanediol, 1,4-butanediol, 3-methyl-1,3-
butanediol, 1,3-propanediol, 1,5-pentanediol, 1,6-hexanediol, 2-methyl-
2,4-pentanediol, 1,2,4-butanetriol, 1,2,6-hexanetriol, thindiglycol,
pentaerythritol, trimethylolethane and trimethylolpropane.

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

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

11
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to <13> Whéréi n the 'sac-c'ha-r'i de is at | east 'bne

selected fromnmaltitose, sorbitose, gluconol actone
and mal t ose. <15> The inkjet recording nethod

WO 2844986 ng t o any one of <10> to to <14> whEBFEFR200§/a21929

10

15

20

content of the wetting agent in the ink is 10% by

TS P elRE s n Al ol AR rBlfBte and

is at Ieast one sel ected froma cyan ink, a magent a
igrsaprglactamey i nk and a bl ack ink. 15 <17> The i nkj et

- recordi ng nmet hod according to any one of <10> to <16>

wher ei kit3e Shemxkyes mecordingt miethsd actordoeg b any oneofi <10>
heat, pressure, vibration and |ight. <18> An inkj et

rt6COT 7, NGh SRAAT HeUGr danEdHBbRAA 1@.%!@ Iehyt Hfe BRI Sed mrm urea,
fIy| ng ink by application of stinmulation to the ink to

B RIS Vred Raf 1 FERERLAL TR FrngtORRERT. 120, o

a thickness of 10 mor less on at |east one surface of

a  substldar e Theriphoes rago mgthpdbagrorging tpoapyoppat <10>
| ayer contains 30% by mass or nore of an inorganic

o gridx wihicrbimm thefsaacharide iindéxleast and selectéd fromt maltitose,
than al um na, and the content of a pignent with a

rsg{.]gl%‘gé ?mco%%lé%gggﬁﬂ%g&gge PCT/ JP2006/ 321929 i ndex

less than 1.5 in the barrier layer is 10% by mass

or | ess, [ i nk;.cont a I ther ment
o col ordi T e aetcesBURE A Riforind i oty o tic10>
col oring rmt erial fixing constituent, and the surface
tbe rrsh45n wirereie the coptentsof e mattingsagentnin (e ik dsiH% by
total amount of 5 the ink on the recording nedia is 15
ahads wr50% dy. mas®> The inkjet recordi ng apparat us
according_ to <18>, further

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

<17> The inkjet recording method according to any one of <10>
to <16> wherein the stimulation is at least one selected from heat,
pressure, vibration and light.

<18> An inkjet recording apparatus including: ink flying means
for flying ink by application of stimulation to the ink to form an image on
a recording media, wherein the recording media has at least one barrier
layer having a thickness of 10 pm or less on at least one surface of a
substrate comprising a cellulose pulp, the barrier layer contains 30% by

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

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

12




| co'n'p'rrir si ng poI i shi ng means f or pol i shi ng a surface of

coated paper to produce a recording nedia in which
the pore dianmeter at a surface of a barrier layer is

WO 200749806] ess and 40% or | ess of the surface FCTIP2006/321929

10

15

20

barrier 10 layer surface is occupied by pores. <20>

The, i nkj,et r.eco arat us accordj to one

oo HEE 15,57 RE B PR RS 10b By sa® i Bse, wherein
one selected fron1heat pressure, vibration and
| thenink eontains edderd pigment ar avolexed Boepesbiglons & colormg
recordlng media 15 and an ink, wherein the recording
mediteriAhsaad 4 eadéring emaseriak fidiay edonsbitubng) and the surface
thi ckness of 10 mor less on at |east one surface of a

St':éﬂﬁﬁfﬂ of ‘Eﬁgﬁﬁkglg'?bbﬁﬂqﬁﬁldp R3S Rhi Qvlgélle‘fn RAE o1 amount of

| ayer contai ns y mass or nore an inorganic

P t h a refraction.i f 5 or |ess other
PSR ot bl reecrding et s 8 &l oz sy rent with o
refraction index of 20 less than 1.5 in the barrier

| ayer i<$19%0% Bye nlget secarding apparaiheascerding toi<ii8>, further
contains either a pigment or a colored fine particle

asopRprising polshitiy efdads, fornpolésltiakos i gigfamt of icdhted paper to
f| xing constituent, and the surface tension of the

o LTI s s A O RSGRUMRRTERL b o

PCTYJP 06/32 929 ores at surface,.qf the, barri )
[bgrzier 1aVER. 1S 1atn i Iags Apd 40% o lestpf phe putiace g the barrier
di aneter, and 40960r | ess of the surface of the

Hayer enrfags & ocanpi¢diby pozesccupi ed by the pores. <23>

The recordi ng nmedi a-i nk set according to one of <21>

and 5 <fig>, Theiekjet rbeordes® ra@ﬂpegaf@ia@cd%aﬁag b6 one of <18>

barrier Iayer whose surface has been polished.
and <19>, wherein the stimulation is at least one selected from heat,

pressure, vibration and light.

<21> A recording media-ink set composed of a recordieg media
and :‘,111 ink, wherein the recording media has at least one barrier layer
having a thickness of 10 pm or less on at least one surface of a support
comprising a cellulose pulp, tile barrier layer contains 30% by mass or
more of an inorganic pigment with a refraction index of 1.5 or less other
than alumina, the content rate of a pigment with a refraction index of
less than 1.5 in the barrier layer is 10% by mass or less, and wherein the
ink contains either a pigment or a colored fine particle as a coloring
material, and a coloring material fixing constituent, and the surface
tension of the ink is 25 mN/m or less.

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

13
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<24> The‘fécordfhg medi a- i nk set‘aécbrdihg to <23>,-
further conprising polishing, before recording, a
surface of coated paper to produce the recording

WO 208 @180 avi ng the barrier |ayer whose surfacBCHIR2006§21929

10

15

20

been polished. <25> The recordi ng nedi a-i nk set

according tg an e <> . > rein t.he:
Tt e B a8 e AR b A Tver iF 1B Yrdipe lediiare 1 pm or
pi gment _or the colored fine particles js 0.0l mto .

dess iy diamsterh énrieéﬁ%d PH Qeﬁ% @f dhen guface of theyibagries layer

+any one of <21> 15 to <25>, wherein the viscosity of

tsharfacekisaicc@pedi sy thecperesr nore. <27> The recordi ng
medi a-i nk set according to any one of <21> to <26>,

wher ei ncgdgie iTHe FQBRAINECHeRi4RI1e 56 AbiRIMPEIIBRE 6f <21> and
sol vent, and the water-sol uble organic solvent is

LA o RoldSh NSl SRR AR 1 2 pasf B 153k Whose surtace

recordi ng nmedia-ink set according to <27>, wherein
thﬁélﬁﬂﬁwmh%ound having 8 or nore carbon atons is

at | east any of 2- ethyl- 1, 3-hexanedi ol and

2, 2, 4- ta%34pet THe te@riing anediacink s&Oacdirding tor<23w; further
medi a-i nk set according to any one of <21> to <28>,

VRS idinkh BoliSKingO b &b FS ﬁcéﬁﬂiﬁg}:taa%hrfe&@dof hated paper to
surfactant 1s at ~ 14 WD 2007/ 049806 PCT/ JP2006/ 32192

aREF chbineing Piodia Gt e pb Bl By bl s

roup; h_represents an integer of 3 5 to 12; and M

ﬂ@a@ edany one selected fromalkali metal ion,

quat ernary ammoni um quat ernary phosphoni um and

al kanolk@sne TheGrdeopding?media-ink set according to any one of <21>

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

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

<26> The recording media-ink set according to any one of <21>
to <.‘é5>, wherein the viscosity of the ink at 25°C is 5 cps or more.

<27> The recording media-ink set according to any one of <21>
to <26>, wherein the ink comprises a water-soluble organic solvent, and
the water-soluble organic solvent is either a polyol compound having 8 or
more carbon atoms or a glycol ether compound.

<28> The recording media-ink set according to <27>, wherein
the polyol compound having 8 or more carbon atoms is at least any of 2-
ethyl-1,3-hexanediol and 2,2,4-trimethyl-1,3-pentanediol.

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

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

14
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| Ceneral Formula (I1) MS3SCHO00-R2 where R2
represents an al kyl group, and Mrepresents any one
selected fromal kali netal ion, quaternary amoni um
WO @4P¥8%ary 10 phosphoni um and al kanol ani ne; PGE3IRI006/321929
(CHzZCH20) kH CGeneral Formula (I11) where R3 represents

ydr bon group and k represents an integer of 5
f‘éﬁ ;doéﬁz-(OCHZCHZ)jOH-General For mul a
(1'V) 15 where R4 represents a hydrocarbon group and |

r gRr esent [ nt r 5 15 WD 2007/ 04 6
B SEER0E e o W ey T T G ey Soputa 0
General Formula (V) where R6 represents a hydrocarbon
group, and L and p each represents an integer of 1 to
20; and CH3. IH3 CH3 CH3 CH3CHCH2C-C = G 9CH2CHCH3 01
Ceneral Formula (VI) CH2 CH2 CH2 ?H2 0 QO r | HH

where R! represents an alkyl group; h represents an integer of 3
5 to 12, and M represents any one selected from alkali metal ion,

guaternary ammonium, quaternary phosphonium and alkanolamine;

CH,CO0— R2
I General Formula (TD)

MO,SCHCOO-R?

where R? represents an alkyl group, and M represents any one

-

- selected from alkali metal ion, quaternary ammonium, guaternary

10 phosphonium and alkanolamine;

R3 — 0 (CH,CH,0) H General Formula (I1I)

where R3 represents a hydrocarbon group and k represents an

integer of 5 to 20;

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

where R* represents a hydrocarbon group and j represents an

integer of 5 to 20;

15




5 where q'and r each repreéehfé an'ihfegér of 0 to 40.
<30> The recordi ng nedi a-i nk set according to any one
of <21> to <29>, wherein the ink contains a wetting

WO 240/@4#9806and t he wetting agent is at |east oFi'@TéJBF@Q%lQH

10

15

from pol yol conpounds, |actam conpounds, urea 10

conpounds and sacchari@$f, <31> The recording

medi a-i nk set according t® any one of <21> to <30>,

wherein the pol on n‘Eound is at |east one sel ected

f ol RB et hyl eneGgh¥€dFormula
t*ﬂ?gt(m:!!gcgra mgﬁiaet églmngﬁgl ycol , W
pol yet hyl ene egcoI propyl ene gl ycol, dlpropylene 15

gl ycol, tripropylene glycol, 1, 3-but anedi ol ,

2, 3-but anedi ol , 1, 4-but dnedi ol ,

3-net hyl -1, 3- but anedi ol , 1, 3-propanedi ol ,

1, 5- pen ane ol X8 '

2 et nYPER A0 ripebcnh i BAs8Gabon grqus, pud L and p each
1,2, 6- hexanetrl ol 16 V\D 2Q07/ 049806

representsosr ortegenof 140 88t andcol , pentaerythritol

tri hyl h;t hane i met hyl oi propane. <32> The
rec?’ﬁb 98 dia-if %"i;accordi ng to one of <30> and
<313, \NhEl’EI n thell act am conpound is at |east one

SH LHEH, 1'6m=20— ﬁﬂz&ﬂwge N- net hyl - 2- pyrrol i done,
N- hydr oxygkt hyl - rrolidone and 5 e-caprol actam
<33> The Yecor d| n msdl a-ink set acc6eutiralformlatif) one
of <30> 32>/ cHhgrein the urea conpound is at

| east o el szel ect ed rjomurea, thiourea, ethylene urea
and 1, th I Hyijni dazol i di none. <34> The

recor di et according to any one of <30>

10 to <33|> ere||n the saccharide is at |east one
sel ected irom mal H t ose, sorbitose, gluconol actone

. and mal t ose.

where q and r each represents an integer of 0 to 40.

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

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

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

16




<35> The recordi'ng‘ medi a-i nk set accor di ng to any one T

of <830> to <34>, wherein the content of the wetting

agent in the ink is 10%Db mass to 50% by mass. 15 .
woz(g,}g/gws y y

10

15

20

fthe recordi ng nedi a-i nk set accordi ng PGT/3R05324929
of <21> to <35> wherein the ink is at |east one

n
JEieGRol %%%ﬁ*éﬁtbh‘f%?%?&‘?fﬁé%& A4 sfictay bt dphne.
substrat i si ng cel,] ul qse pul p; ;and at | east
one ba 3 ﬂ&eeqecggypggmgd{q}@ﬁ%gcwdm tf opg 0p<30> and
| ess on at Ieast one surface of the substrate,
widdreiwhetdin ther dactam aperpaont as ret Bt bynersskecoed from 2-
nore of an inorganic pignent with a refraction index

?fyrﬂolﬁidi{e NFAetHy1er- ?wﬁmd%hemw Ry dd éth%l@wﬁahd@ﬁe and

a pignent with a refraction i ndex of 1ess tHhan

I ri | ayer is 10% by mass or |less, and V\,herel n
}%gggfgt&ag&wrface of the barrier layer is 1 m 17 WO

2007/ 049806 PCT/JP2006/ 321929 or less in dianmeter and
40% or <Pegs dhepesordipgpedigrinkhsetngeording tpyany joge of <30>

occupi ed by the pores. <38> The recording nedia
40 <9%¥, whereix 3he  urehecompoutid is nédeast ompe seliictedh&oHm urea,
the barrier |ayer whose surface has been polished. 5

Bhictireesihiyldtid ﬁfb@én@ﬁ%ﬂ%t]ﬂl@ -ithidSzolBAGEEBL | C

Vi ew shovm ng one exanpl e anink cartridge of the
S N Y R I gl 5ok <
pac a2 3%9 v@ppilpgk tgg 'rqughé;gr g Fise CattI l\égsi! lOlllg Ssteie%tttla&/ %‘0\;:1 ervnvalmtose
sorbitose, gluconolactone and maltose.

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

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

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

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

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

17




| oadi ng sect ion with an opene'dl caver of an i hkj'ét |

recordi ng apparatus. FIG 4 is a schematic
configuration diagramillustrating an entire

WOZ@QiﬁHP&yérati on of the inkjet recordi ng appar BETHP2006{321929

10

15

20

FI G is a schematic enlarged view show ng one
ex f n o e n V

iég% Blagflter A H0%rFETesR pr 18, URAG b Y BB pver i
of an _inkjet head of the present invention. FIG 7 IS
accpped hyithgPogas-t enl ar ged sectional vi ew showi ng one

. 20 exanple of an inkjet head of the present invention.

FI G 8<88>anTht| rexprdingy enediawasbonding to nedfi> wherein the
pol i shing .apparatus built in the schematic

FAREAGHY AR hEk 8RS BAYIiEE USferavhosh flrfa@his Been polished.
configuration of the inkjet recording apparatus. FIG

9 is a view showi ng a sectional photograph of an image

18 WD 2007/ 049806 PCT/ JP2006/ 321929 formi ng section

in Exanple 6. FIG 10 is a view showi ng a sectional
Bﬁ@f@qﬁﬁﬁlﬁt@ﬂ fDraMES f ormi ng section in Conparative
Exanmple 1. FIG 11 is an SEM phot ograph of a surface

i n ConPH@atl \ie aSsdheamqtiie HewFkBowiRg i mearx3hiple of an ink
photograph of a surface in Exanple 8. FIG 13 is an
chRte A4haRheainanienfisae (1 Example 7. FIG 1415 a

vi ew showi ng a rel ationship betvveen t he thickness of

gug?{{€f¢o#a %rsw Q:?Eﬁ@r es t vent| on - aﬁ@&elm%&nga

Exanpl e 2. Best_ Mbde for Carryl ng QJt the I nventi on
case (outer package).

FIG. 3 is a perspective illustrative view showing an ink cartridge

. loading section with an opened caver of an inkjet recording apparatus.

FIG. 4 is a schematic configuration diagram illustrating an entire

configuration of the inkjet recording apparatus.
| FIG. 5 is a schematic enlarged view showing one ekample of an

inkjet head of the present invention.

FIG. 6 is an element ;anlarged view showing one example of an
inkjet head of the present invention.

FIG. 7 is a substantial part enlarged sectional view showing one
example of an inkjet head of the present invention.

FIG. 8 is an illustrative view showing a media polishing
apparatus built in the schematic configuration diagram illustrating an
entire configuration of the inkjet recording apparatus.

FIG. 9 is a view showing a sectional photograph of an 1mage

18




<Inkj et recording apparatus and | nkj et recordi ngﬂur

nmet hod> The i nkjet recordi ng apparatus of the present
i nvention has at 15 least ink flying neans and

WO 2061/¢488{16ng neans, and further has ot her nmean®CT/JP2006/321929

10

15

20

optionally selected, e.g., stinulation generating
ans_and contraellin ans, if necessary. The inkjet

Fg’g%gﬁﬁcﬁg?ﬁ%géx&mﬂ%eagresent i nvention has at | east

an ink fl ing step .and a polishing_ step, and further

has ot heFGsdBpissy view shewinm@ seciianad tphptograph of an image

.stinmulation generating step, and a controlling step,

i fornang seetiyn id IGompdaative Beamglead. met hod of the

present invention can be suitably carried out by the

I nkj et onrqi &frfad Ny -

and t heFFt%k 1? I {/h?r?gp ﬁlgt _?}r?@%geﬁ? & {8 gg?y pear“#eg?ﬁrregbg{;]aratwe

E@e in% 19 WD 2007/ 049806 PCT/JP2006/ 321929 flying
XHOPIfe ot her step(s) can be suitably perforned by

the other neans. -lnk flying step and ink flying

means TIHEG. Wi ay SEMahgtograntnef & supface indixample 8.

an.image is recorded on a 5 recording nedia by

appl yi filG 13 isan SEMpHotographnéf 4 suffaye ih ExarkpleThe

ink flying neans is the nmeans in which an inmage is

record - i h 2 ' t .

1l e i AR 3B 3 S S HEIAPA pan HE hicknoss of

means i s not partj.cul arl i.mted, and,exanples .

heraieh JRYaran, HiG oireinb JRuettign AR, AR bmage; awality for

10 in the_ present_invention, it is preferable that at

| Bxamplas d to A8 asid Compagative Fxamplec?.i on, a fluid

resi stance section, a vibration plate and a nozzle

menber in the inkjet head be fornmed frommaterials

cont ai ni ng at

. Best Mode for Carrying Out the Invention

<Inkjet recording apparatus and inkjet recording method>

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

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

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

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

19




I eaét any' one of sili Con' 'and ni ckel The" hézzl e |
di anmeter of the inkjet head is preferably 30 mor |ess
15 and nore preferably 1 mto 20 m It is preferable

WO 265/1%8Pe a subt ank for supplying the ink on PEEIPIOAKF24929

10

15

20

head and constitute so that the ink is refilled in the

IEHsARS TR ol TRpN Pt My RoPtipftel f P other

20 generating means. The stinulation is not
pefd%ularly limted, can be optionally selected

+ dependi ng on a purpose, and includes heat, pressure,

vidk fyimnstepdand ok flyiteeeamsy be used al one or in
conbi nation of two or nore. Anong them heat and

Pressumpeding Apingadtkby ik Thb 4H&Gs in FXABR a9SiRAgd ferecorded on a
stinmul ati on generating neans include heating 20 WO

2007/,049806;. PCT/ JR2006/ 321929 .. appar at S .
Epeath Bredin B AR ST oRIRME WHEES Ay the ink
vi bration _ generating apparatuses,  ultrasound ) '
osci | | dheria g HPREDS op be meand in which apamageds recorded
pi ezoel ectric actuators such as piezoelectric
ehethentexprdingemedia bgtapptipmg the btimulgtiphawethehimlgeo fly the
achi eved by using the 5 menbrane boiling of a |iquid

Bk NOTRB K€ ‘ﬂ){iﬁ%v t ReAAR!is exeth pASAcElETE HmitddC BndS cRiimples

exot herm c resistance, shape-menory all oy actuators
inge.matallic. phase ¢h e t Rermal change, and

gﬁ%’@gf&nﬁg‘?f*é’aﬁlﬁﬁo Safﬁgi'%g%é Qﬁﬁ'ﬁ‘st atic power are

i ncluded. A node of the ink flyi ntg is not particularly

li mi t el thamresent; mveabiondihis Breleyilels thatatdeast portions of

stinmulation, and includes, for exanple a nethod in

whlighidwFein tdeetish] mflwid resistantd eattionhaatibextéorg plate and a
corresponding to a recording signal is inparted to the -

. 6%zl In@mbR¢ 3 thBInkjet head be formed from materials containing at

least any one of silicon and nickel.

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

It is preferable to have a subtank for supplying the ink on the
inkjet head and constitute so 1‘:hat the ink is refilled in the subtank from
an ink cartridge through a supply tube.

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

Examples of the stimulation generating means include heating
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head using a thermal head, air bubbles are generated

in the ink by the heat energy and the ink is
jetted/ sprayed as liquid drops froma nozzle 15 pore

WO 3087849806r ecor di ng head by pressure of the ai rPOIAPRI0SE21929
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When the stinulation is "pressure”, for exanple, the
hod . i n. wWhi vol t age lied to the . .
oS ules el B G oo ricloctrs lemantgy yibration

pressure roomin an ink flow path_in the recordin .
hERReratinge ARPAFRIuSes. cHEREUNG ©seillaters aaddhgbaucgv%plﬁcaﬂx
vol unme of the pressure roomand the 20 ink is

j fort edamplay edemelddtnici detiradpss f swoh aasnqrizkeelectriz iedements,
the recording head by pressure of the air bubbles is

e C ladpesbord Netdiztcy Oiah:'aQ@ biigﬂ'g%l Q&li?&tége_& %92 using the

flied ink is preferably 1 pl to

jetting/ spraving.spged.js preferably 5 ms to 20 nis
PP feting 36 ALY Bsietet el thifmpal Prchgmze Wlement
and_ its resolution is preferahly 21 WO 2007/049806 .
ruch) p9 U6 e30thermic Jeeisiance; rshanesmemurycaley dictnakgrs using
nmeans is not particularly limted as long as it can
anetallic pheseatchangefbyt hhermabebhinge, amdnslectrwatdiéc actuators
optionally selected depending on the purpose, and

i\ih‘ihg@fe%trés%ﬁ'@%Wr%re ihBfidelrent s such 5 as

sequéncers and conputers. <Recordi ng nedi a> The

recor di di a the present. invention has af. | t .
one” belk vrege| 8 dher, K HAVEF fn| B dastgpiagy figbithsgaries
at | east on one surface of a support conprising a
lapending o typearef the witmudationf apdhinclides, far example a
| ayer(s). The barrier |layer contains 30% by mass or

maethodf AN whiclgamvlen ptlggestimvlabioa rief raeat'yn hicagerenergy
of 1.5 or frore ot her than al um na

- corresponding to a recording signal is imparted to the ink in a recording

head using a thermal head, air bubbles are generated in the ink by the
heat energy and the ink is jetted/sprayed as liquid drops from a nozzle
pore:in the recording head by pressure of the air bubbles. When the
stimulation is "pressure”, for example, th‘e method in which volt#ge 1S
applied to the piezoelectric element adhered at a position called a
pressure room in an ink flow path in the recording head to bend the
piezoelectric element and reduce a volume of the pressure room and the
ink is jetted/sprayed as liquid drops from a nozzle pore in the recording
head by pressure of the air bubbles is also included.

The size of the liquid drop of the flied ink is preferably 1 pl to 40
pl, its jetting/spraying speed is preferably 5 m/s to 20 m/s, its driving

frequency is preferably 1 kHz or more, and its resolution is preferably
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h'ydrat'e, énd thecontentof a pi gment with 'a o
refraction index of less than 1.5 in the barrier
| ayer is 10% by mass or less. 15 The recordi ng nedi a

WO 3087/043%% by providing (e.g., applying) a baPCIaP20064521929
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(color material perneation prevention layer) on a
%ﬁpstfpﬁ%tr%noreso' cal | ed a paper base using cellul ose
pulfp*¥as a major ingredient. By assimlating this

barrier | ayer t he appearance of .a printer, sheet, it
becore hﬁd@ﬁtmﬁﬂg@%‘ggﬂw% pavtilarlydimatedi g fogg as it can

« texture close to that 20 of popular commercial printed

cenrtrel opeTatienpeli ¢he reskeqiiverandans,t ¢an hehepponallyi gelected
pore di ameter and the thickness of the barrier |ayer

deBendin¥ 618 4ht Purpehe,0ned iRAIAR3 fdr! dxarhPRY, lihSfruments such
property). It i's required that the barrier |ayer have

' e |l ess for facilitating the
gg%%%%%ﬁggfn%t%ggé%%%? material in the ink froman
2%%\0 007/ 049806 PCT/JP2006/ 321929 ink solvent. The:
tReeniing mediagquired to be 10 mor less, and is
preferably 5 mor |ess. Wien the barrier layer is ,
gr eat eThe heecotding miedia hif dtheepseseint tnykotion hamqtt least one
for ink solvent to perneate the barrier [|ayer, and

bagkisd Biyer MRAAENG: Sk Rt 1WpBASH 85sUAhst 68 ne surface
image quality s is |lowered, and offset easily occurs

e Bl AR b PRt v

preventi a showt hrough (a phenonenon where the
ethesrlagerighe printed color material is seen through
fromthe backside) of the color material, it is

necessThy Harrisruagen coytaing t38% byhmass @rganre off agnewirganic
havi ng the 10 high refraction i ndex and hi gh

: ?%ﬁéﬁﬁ’ 9i9h PA ORFFActidd) 1hB8x ¥ Lislor! M6RE . ofHer I04M rdAlBinina

o0 conventional i1nkjet nmedia. Thus, it is necessary
é?g’ﬁétﬁte awlit%hgi Silgﬁlzlf%%a} élrogrl&%#e %ﬁt('};]ré I%Sfriagﬁ(r)ﬂ Rhéx of less than
1.5. in the barrier layer is 10% by mass or less.

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

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

less for facilitating the separation of the color material in the ink from an
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1.5 or nore at 30% or nore. The barrier Iayér may
contain silica which 1is used in the conventional
inkjet nedia and is the material having a | ow 15

WO 208344886i on i ndex and | ow opaci fyi ng pr oper t PCTHB#96621929
.t 1s necessary that the anount of silica and the

i ke be 10% s.,or | ess because hoy t hr ou - .
oisto ARyt Hhe ARiekless R oreiGreh dooRe ol hig Ghdrsraad is
amount of the pignment having a high transparency is g
i preferaldy 5 proer tless. ad¥hen &lﬁ baxner layer is greaterhthamd0d pm
a high refraction 20 index as a white pignment which -
cimnshicknbes; it bekdnalosg timy dor ink sobrenp@sPdrheedtd the barrier
reduce showthrough and further reduce the cost even
V\HSE e - Q) .
Soner’t%/ﬁr}gis;ﬁé(}lfe?a U%’éﬁa ﬁty raiB Zée;drlgég%igﬂngﬁf %‘&hg@% %% e quality
high refracti i ndex. Howeyer, wh an al um na

5 nipdPuebSh At oSt oy oro RS b unsiol R dapng Broperty
PCT/ JP2006/ 321929 high oil absorption is contained in
a | ar geBeganset of tthe nagessiyy émt makec thwe datirfelri tajler thin, for
be transferred fromthe barrier |layer to the base.

Theevehtitigna shywrikireuhi(s pheasniiwer Wherd tiee 66lo¥ ofithé Printed
a large anount is not desirable in the present

FABE AEAL LS8 LRt R BLBIAMORS: hril) MAEa, i
term storage. A function requijed for the barrie )
|15y Bpeapar Jo A RAA T, FOREA Y the SNOBEaNiG pIEEReRt, baving the
pi gment and the solvent in the ink and allow only the )
10 shigharefracsiopeindeatand highhepdarifing prdpetiprinftbedarrierilgyer, in
preferable that the 10 barrier. |layer have fine pores.

\ipatrddtetd abhventibaykeinkpes medppr eFhak, M lis ndtessary for the
phenonmenon that the ink is not dried easily occurs

| b ; Lents | > N
OB 8, o Bl Vb b e o
1.5 or more at 30% or more. The barrier layer may contain silica which
is used in the conventional inkjet media and is the material having a low

15 refraction index and low opacifying property. However, it is necessary

that the amount of silica and the like be 10% by mass or less because

show-through becomes significant and the cost becomes high when the
amount of the pigment having a high transparency is increased.
From the above, by using the pigment having a high refraction
20 index as a white pigment which constitutes the barrier layer, it is
possible to reduce show-through an& further reduce the cost even when
the thickness of the barrier layer is thinned.
Some types of alumina hydrate are pigments having a high

refraction index. However, when an alumina hydrate with excessively
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too | arge or the nunber of the pores is too |large, the
function to separate the pigment in the ink is
reduced, the imge density is |owered, and the 15

WO 20718306 present on the nedia surface af ter BETHP208¢/321929
mgrates to a nedia inside with tine to cause col or

CRR95Y IBKGptidit iP BRI IE s el ShELAD Yoo ifk bolvent

ar ea OCCUpI e or es

arrier face [ erabl y 40%.o0r .| ess,
Eieqcemqshél%evﬁ ﬁettrépsff? qe Heoma tie Bagxipy dayey te be base.
pores can 20 be neasured by observing the surface of
dhhsElupima dydzate which lageabsofber ploe eolvent iinra large amount
bi nari zed based on the surface photograph to

Galsdt! ddfrdtle il HEEh RseAD InPdhtRbE BebRbdLit AudeBedis&dtbration

an electrolysis radiati.on scanning el ectron

copey{J 7400F E
s k] SR plpiag Y (S eRRetln bf Bt ilmet it 4 Bng torm
Being 24 WO 2007/ 049806 PCT/ JP2006/ 321929 Ki ds) was
@¥A8Cr i nmage processing. The organic pignent.in the
barrier layer is not particularly Ilimted, can be
opt i -ondA fynctidre required fientherbammer beyqruwfodhecpresant invention
exanpl es thereof include magnesi um carbonate, talc,
K@%'s@pai‘éﬂe' {1 pignidht 2nd Thées8Verd 1R Bk £38 GIW only the
suflte titani'umwhite, andtltanlumd|OX|de Anong
nents.. the of on av
e tooRE e HE e Balt. £AE RN, 1 s a%s%rs%e fhyt the
reduce the thickness of the barrier
10 theamerilayehayefize pores.: oWhen ¢ha bagy %wbhas@wes at all,
kaolin in ternms of cost. These pi gnents can al so be
cophen@denoh that bbe ink as pot) deteidseasily ddcatre becdiass ihe salvent
preferable because it is excellent in gloss expressing

1Eﬂtsaﬁdtﬂé ﬁﬂ{xélkiﬁfy pePRBated. t Mlt, Fhddheshsiet dibReter is

set printing can

too large or the number of the pores is too large, the function to separate
the pigment in the ink is reduced, the image density is lowered, and the
15 pigment present on the media surface after printing migrates to a media

inside with time to cause color change. Thus, the pore diameter is

preferably 1 um or less, a‘nd the area occupied by the pores at the barrier
layer surface is preferably 40% or less.

Here, the pore diameter and the area occupied by the pores can

20  be measured by observing the surface of an SEM photograph. An image

of a pore pertion is binarized based on the surface photograph to

calculate the diameter and an area ratio. As the SEM, an electrolysis

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

Ltd.) was used, and PopImaging (Ver. 3.51 supplied from Digital Being
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made. There are many types of kaolin: del am nated
kaolin, burned kaolin, and engi neered kaolin by
surface nodification and the like. is Considering the
WO X0He8texpr essi ng property, it is preferabl e ROTAP2006/321929
kaolin having a particle size di'stribution in which:
tﬁfignnunt-o kaolin with a particle dianeter of 2 m
ofiyFeas us %rw%%esgro&ps%ge occupi ed 50% by mass
or nore relative to the entire kaolin. The anmount of
kaol i n The pergapaeripigmentsip thee baprigr slayepyisnmet particularly
+nmore. When it is less than 50% 20 by nmass, a
slifriifec], ecAn ebé eeptionallly f ddlectetl depbrdargoeni afie iparpose, and
gl ossy degree. The upper limt is not particularly
| exlirhBibs télroSORIAM niler dsiutl| Edrbonflfd |t RAdi Aillite, clay,
t hi ckening property o ol 1 n under hidgh sKeari ng
power, the amount. at 90% ss or less ig ., nore ..
s ialEinm shffolprniohim bt laRRy R hiie, and gitpstum dioxide.
2007/ 049806 PCT/JP2006/ 321929 These i norganic
thesa\nigments, dte ned pione hiaving@s high aeefraction index -
combined with silica and organic pignents having a | ow
r& passibly makkexit iFpasgibkst®ireliice @heahickmisgn®@Mile barrier
i ncl ude wat er-sol ubl e di spersions of styrene-acryl
y i . - t i . .
CBFELY TR il 51 BRUGEASTO W A SIEARLTRp and koot
particles.. These Qrganic igments may, be used in .
i £oR08S HE 9. or L hee PRt Gar aloapbe smabinednith other
© anmpount of the organic pignment to be added is 2 parts
10 tyigmendsmot listedarts by mass relative to 100 parts by
mass of the inorganic pignent. Since the organic

pi gnentKaeli®Xs epledédabld) Hekatse G as&bllenP iRPEbsY ekpeessing
to its specific gravity is smaller than that of the

0B8R o b dhod By LRSS Aol a0 B AR e
:xgaaé.;];qﬁﬁgé Ogrtel- rx‘:?ar% mt;-g{eé Yot Elggﬁ\l/:e rdéla“&%‘atleaskgo lg,n{mrned

kaolin, and engineered kaolin by surface modification and the like.

15  Considering the gloss expressing property, it is preferable that kaolin
having a particle size distribution in which the amount of kaolin with a

particle diameter of 2 pm or less is 80% by mass or more occupied 50% by

mass or more relative to the entilfe kaolin. The amount of kaolin to be
combined is preferably 50% by mass or more. When it is less than 50%
20 by mass, a sufficient effect is difficult to be expected.in glossy degree.
The upper limit is not particularly limited, but considering fluidity, -
particularly a thickening property of kaolin under high shearing power,
the amount at 90% by mass or less is more suitable in terms of coating

suitability.

25




2 parts by rrass,' ”n-o ef f“é'(:'t i s obt éi“h'ed wher eas 'vvh'eh i t

exceeds 5 parts by nmass, the show through easily
occurs and it is not econonmical in ternms of 15 cost.

WO 200E0498%ani c pi gnents are categorized i nto a PEIVIPa006/321929
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type, a hollow type, and a doughnut type according to
their Ea!
expres?lﬁ%gee%?%{%n%p&%[hgm % coa iﬁﬁgﬁﬁﬁ"gﬁ’é‘r ;‘}%ﬁﬁay be

the flujdity the, coati.ng.sol uti t he aver
pambieg Wél*fhaﬁ'ilcé and;oxganie QF@PEBF%/Q?W%IQV&HﬁgaS'FloB ipdex.

-mto 3.0 m and the hollow type having a void

Exapples of thfe dfgdnic pigments isciudebivatenpilabbd disfeesions of
bi nder of the barrier |ayer used in the present

bR I1aReYI Gop eP phaktiElkaglyyehtHut 2dicas c'oﬁBEnﬁér &rncles
has a strong a her ent force with the pi gment and

PEOGERE, BT dbtls HlfrtiBTens) kbfiok® S i, rganic

resin or an enmul sign whi ch does not cause _bl ocki
PHEnGRiscmay ke pspd dnmixarg A EwG F gLk 1s paﬁf}ww that
al cohol; starches such as oxidized starch, esterified
the antgurdnafy the onghirfic gdgmendgrtonbeanddedtis (ﬂw'pastu*o by amads to' 5
casein soy bean proteins; cellulose 5 derivatives

ﬁ lﬁﬁédommhw 360! pH 28§ By ithss of the morgamc pigment.
ydroxyet hyl cel | ul ose; styrene-acryl copol

eS| n | sobu el r
e A SRR, e A By ana
V|nyI|dene chl ari de enuIS|on pol ster enuIS|ons
¥6\FREGEIO BT AGFR AR STRpldes faan f}i@nﬁmrgamc pigment, it is
acrylonitril e-butadi ene copol yner I atex. Anong them
posdikletto qiteirea abhtingdayeewitich thhighly bylley, drightyagliossyeand
copolynmer latex in terns of cost. The

. 8bod ﬁf‘@nﬂ‘d&@%eﬁﬁﬁg PRBPEAFET HoMeS%r, Wkl Sl 180GAPH 1688 than

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

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

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

pigment and the base paper which constitute the barrier layer and it is a
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| at ex gener al Iy used for pap‘er 'ceati ng, i n which

styrene and butadi ene are contai ned as nononers, if
necessary ot her nononers are 15 copol ynerized and the

WO 29p849ter is nodified by chemical reaction. PGI/Imhes/321929
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ot her nDnoners acrylic aci d, nethacrylic aci d, . al kyl
ester of acr aci d neth crylic

Rl regn fr B ufbiof Wiiok fbes Bef govs lockine.
vi nyl - based mononer such as vinyl acetate are 'often

used. AThe waterihasedgresijeinclden, der esamplel pebywinyl alcohol;

+mel am ne, nmethylolized urea, 20 nethylolized

hetdrechespsaph| as eaxidivedasthicho comprifiedmeyarzhs ¥ me-modified
cont ai ned, and the copol yner containing a unit such as

NtAREHY h Ak céﬁﬁiﬁz@ﬁ‘ de bavdiRg s& s rpsgrdt@ﬁs'ﬂgﬁeumse

property may e used. ese may’ be -use

ation re noun f the
(EERrBesC Burh it coBpermaRsthrkpre aa hydrogyethyleellulose
2007/ 049806 PCT/ JP2006/ 321929 Dbarrier |ayer used in
tStErenesasenyl jcapelymem resims,efisphmtylen® nigleimsacido anigpdrate
by mass and nore preferably 55% by nass to 60% by mass
rcepalyimer résinshacsyl efiudsiohenvimfl i&tabdleh@lsidy Sfinylidene

When the anount is small, the adherent force becones
|oh38¥ié ChiglsioRdd SRRAEbu s
SJ’r?ngl t oé'ét rSé%ﬁ‘%”hpPE*sz‘{f S Bfhe) st PREbut ghe Heiblymer

e %m@m@ei&%@%&é@ﬁ g%t@?el'aief T KRang thoms it is

needed'in the range in which the objects and the
arefarableto use swregemstymmbutadlem eopulyniergaitexih téxsns of
t he other ingredients, various aids such as 10

@bser sants, thickeners, water hol ding agents,
antl-foanrng agents and water resistant additives

ot Sret PSR el A e mer

reservati yes:
Rafex generally used for paper coating, in which styrene and butadlene

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

The amount of the water-based resin (binder) added in the
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used. The surfactant used for the barrier |ayer is not
particularly 15 limted, can be optionally sel ected

WO 28¢144#p#6ng on t he purpose, and any of ani onPETIP2006/321929
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act [ vat ors, cationic activators, anphol ytic activators

ABfieh Hyarkedih rtégtéfeéeéﬁ?fe‘?%ﬁ*%’f iy sy iy, B by ffoss o

nioni c actiyators i xanpl e, her .
Zﬁ%hb masspan rw-w@ngreg% a‘iﬁ&p ilﬂ’smaas kg6 % ¥omass relative
et hyl ene oxi de adducts, fatty acid ethylene oxide
tal thie selid pohterd! efithedarriex lagst.e r Watemythenamoxindds small, the
adducts, higher aliphatic am ne ethyl ene oxide

adHEfInt. Rkt bedthls AHgaichY] QAR (B% Rc@deHEs Sof powder

et hyl ene oxi de adducts of fats and oils, pol ypropyl ene

ycol et ene_oxid ts [S 10

ln?:'%e‘l? 0W1¥1§t {J)ysté'spﬁﬁl gg&%l%gg?%t%é)gggler 18?&16 a.%ld lteductlon
PCTI JP2006/ 321929 _esters of pentaerythritol, fatty
abinternaldondostreagth monﬁﬂﬁp%tgi bitan, fatty acid

esters of sucrose, alkyl ethers of poI yval ent

al cohooshemnmgrfedidnts @anche adiled to dhe ddraier|lager aeneeded 'in
These may be used al one or in conbination of two or

{']Pé %ange ThewRRIY Vid 8Bfectd a9A0thd &ffB&1 GRfHd ﬁ%s@rﬂt}ﬁnﬁentmn

limte can be optionally sel ect ed dependi ng on

ur po and | de., for.,exa Lyceri

BRI oA srBRthe o pud Bt RBaieoty SBING gids such as
sucrose. For t he et hyl ene oxi de adduct,  those
6@@&?%%1]1@3}99?#% watey heldmg a&ﬁﬂ%t%ﬁnm @gents and
wi th al kyl ene oxi de such as propyl ene oxi de or

watker aesisiantddiitives tdoenbiaedewith wiiwell piginents for coating
wat er-solubility can be kept are also effective. The ’

?#9@1’5' %q aﬂdit%ﬂamy adaftﬁfe%r ARl a§q%’loe[d]h§§ﬁ-s ﬁpeslékaatwes
ydr ophi

icity-to-lipophilicity ratio)

b}

(e

noﬂ' o%&an%catlﬁcy caﬁomc organic compounds may be used.

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

The nomionic activators include, for example, higher alcohol
ethylene oxide adducts, alkyl phenol ethylene oxide adducts, fatty acid
ethylene oxide adducts, polyvalent alcohol ester ethylene oxide adducts,
higher aliphatic amine ethylene oxide adducts, fatty acid amide ethylene
oxide adducts, ethylene oxide adducts of fats and oils, polypropylene

glycol ethylene oxide adducts, fatty acid esters of glycerol, fatty acid
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'.Vbrruef-erabl y 4't6' 15 and rrbre preferabl y '7'rto 13.""'|"Héw B

cationic organic conpound is not always necessary to
be 15 conbined, is not particularly Iimted, and can

WO HB7/8¢989nal | y sel ected and used dependi ng ORCTIR2006/321929
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pur pose. The .cationic organi c conpound includes, for

ex | e et hylam ne, .epi chl orohydrin, . s

CETRs 6 e BBy el EROT SR 3R pebitol and sorbitan, fatty
epi chl orohydri n condensat es pol y(methacrylic acid_ 20 i
t ACieRSOT At FeoR aﬁml pFhezs ok elyvalantslcohols, and fatty acid
+diallyl am ne hydrochl oride salts, acrylam de

camidesref alkqgrall y(imdsl y Tiresnemhy dreoasd b aleiee 8alih combination
sul fur dioxide), polyallylamne hydrochloride salts,

P&t kbt ¥dgel ne  hydrochloride salt diallylamne
hydrochl oride salt), acrylam de diallylamne

copoly S, Lyyi nyl am.,ne copol yners,. di cyandi ajm.de,
29 WD 2“%%/ 85%#%@5@%306?3?9%23“%?@%%%@@ can be
amoni um ch| ori de urea formal| dehyde condensat es,
pertienally selestad, daperdidigeym the arrpesenamdbiineluds) for example,
condensates, dinethyldiallylammonium chloride,
pellyyelting) jtimeithylodptopane) penoadiythiidesedital, and sucrose. For
pol y(di al | yl di met hyl anmoni um chl oride), 5

, | diomet , , . diaxi de
ooy pHTiohl| S8, RUHAEET RIS ORARRL A bR Shart of
hydrochl oride salt erivatjve),, acrylamde .
P Py TR Lens DRy Pich BSopRIAS oxide, gr hpgylene
salts, acrylam de diallylamne hydrochloride
caxide yimetke rapgeyin mhieheitsi waterzohybiditgi ¢imde kept are also
derivatives of acrylam ne polyners, io and '
peffectivey | e gubstitktion aaticoid geeferdbly 60teor [EReSE€An HLB
may be used alone or in conbination of two or nore. :

-(hydrophi]ic?ity-to-lipophi]icity ratio) of the nonionic activator is

preferably 4 to 15 and more preferably 7 to 13.

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

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

diallylamine copolymers, polyvinylamine copolymers, dicyandiamide,
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As the substrate used in the present |nvehti on, a

chem cal pulp, a nechanical pulp and a pulp of
col | ected used paper are used by mxing in an

WO W8T proportion. Those obtai ned by paperB¢AKIPAYP6(321929
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rraterials 15 in which an internally added sizing

L

fourdrrnrer forner, atwin wire former of a
polyallylenenolygmmme cilﬁywh@mlaier AHLMIA P f sglt condensates,

. fourdrinier portion is conposed of the twin wire are

dimdthyldiallylahempniyps used dhdoridge subspolgdallydimreghplamine
chem cal pulps (CP) include, for exanple, virgin
HHarbAfbriae! PS d mtg by p6l&HaIB A d eh§ R hBbnidRPd  chloride),

rraterl al s such roadl eat tree bl edched craft pulps

B R ] O i,

unbleached craft pul ps, broadleaf tree bl eached
poly(fiadlyldimethylammynipgy thioride elistylamnpeoby drochiaride salt
needl e | eaved tree bl eached sulfite pul ps, broadl eaf
deewativh) caciydamide!|diallgldiniephylantmoaadhechlezided copelgmers,
unbl eached sulfite pulps, or other fiber materials.

Aerylhfd| Qaﬁgﬁrwgﬁl@é‘l ma% lnm@orhfdﬁ»@ﬁlo%dé hgopolymers,

VI rgin nec ps such as ground puI ps,

m und qu chem chanj

sofxecinBnreafis, Py loiEny MRrRRvehdinaflaprye polymers,
treatlng t he vvood materials and the_other fiber
andepolypthylepgimpaecalkylonce oxideymodiffontes, These mapebs used
may be used, and raw materials of the used paper
Elﬁnhsoﬂimédﬂmrﬁtﬁﬁfowammdﬁate with rule marks,
cream 10 _white, cards particul ar white, nmedi um

. whi te, ASidieldy ,us a'if"¢h @’ﬁj&&nﬁ‘ﬁ&bn% €h cheRGEAPulp, a

hi gh cut, anot cut, newspapers and journals

mechanical pulp and a pulp of collected used paper are used by rr.uxing in
an optional proportion. Those obtained by papermaking raw materials
in which an internally added sizing agent, a process yield ir:rprover and a
paper strength augmentmg agent have been added as needed using a
fourdrlmer 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.

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

leaved tree unbleached craft pulps, broadleaf tree bleached sulfite pulps,
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Shovvn in used paper | st anda'r-d qualhi'ty Sbeéi fication
table in Paper Recycling Pronotion Center.
Specifically, non-coated conputer sheets, printer

WO 200Ee49806such as thermal papers and pressur e- ROTBIPRI06£321929
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papers 15 whi ch are information-rel ated sheets; used

il plasshedcSile DGk BTl o Brblenchen

coat| ng pape finely coating papers and mat papers;
rpulpe aruli needler leavedhtrae waklenehed spliite, pulisoror other

«high quality papers, notepapers, |etter papers,

phbded ngaterindss, Acsigihhl mephaaical pElpsUME), dowdldxhynple, the
papers, newspapers, fancy-figured papers,, super

SR oA I 6 5 A NI, AL o
SRR 0, B T e g 59 ey

conbi nation of two or nore. 31 WO 2007/ 049806

noethiapioaBy 32eatiog theewoed dnpteyials puidthe ogker: Gker ymaterials
produced by conbining the following 4 steps: (1) a
hag Rl @hnit@ihed ep i n which used paper is crunbed into
fibers by treat ment with a rrechani cal force and

chem c é'ﬁge 4 rﬁﬁ? e-uge \ﬁ%.dreI\{r el};[als of the

fibers; e’anl n vl\’n oreigh nma

i e
dei nking step in which the printed inks rennved

a
Ll‘h?,t pards, particular whiteg medivgw wWhite.astmidr paper, color white,
eI imnated with a floatation nmethod or a washing

eémOPapéd)@pecial high cut, another high cut, newspapers and journals

-~

* shown in used paper standard quality specification table in Paper

Recycling Promotion Center. Specifically, non-coated compute1'° sheets,
printer sheets such as thermal papers and pressure-sensitive papers
whicil are information-related sheets; used QA sheets sﬁch as PPC
sheets; used papers of papers or plate papers of coated papers such as art
papers, coating papers, ﬁnely coating papers and mat papers; and non-
coated papers such as quality papers, color high quality papers,
notepapers, letter papers, packing papers, facsimile papers, medium
guality papers, newspapers, fancy-figured papers, . super ceremony
papers, structure papers, pure white rolling papers and milk cartons are
included, and chemical pulp papers and high process yield pulp-
containing papers are included. These may be used alone or in

combination of two or more.
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( 4)a 'bl.e.éc.hi ng 's't'e'p' in \Nhi ch 't .h'e vvhi te deg.ree of the

fibers is enhanced using an oxidation action or a
reduction action. Wen the used paper pulp is mxed,

WO 207040806 proportion in the total 1s pul p i sPpTAPXOEBIL)29
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(D £3u

40% or less to prevent curling after printing. As a

fill d.ip th : - 2
 nvent 1%, used natfn O, 48 ferdiBty; Pred ol B3 Rmbining the

inorganic fillers such as kaolin, burned clay,
M%Wﬂ‘lﬁtﬁpsseri cite, silicates such as talc and

organic pignments such as satin white, bariumsulfate,

¢Bl ai dissscihfiehestepi iic wifioh susdd gapepliasirumipidyimtot fbers by
and urea resins can also be conbined. The internally

Fgtheit Abite R988¢hAtSeM forcd R SLRShIALS MeE %riﬂ;ﬁ(ditiﬁﬁs are

present invention is not particularly limte can
be opt i @nal | elected fromthe publicly known
FWQ?ﬁgﬁfﬂpﬁﬁﬁg}eﬁ’zi ng agents used for recording
Zzh)eets for the inkjet and used. The internally added
24 edparspg\atep gorwhads fererg matters (Hastioy andgthe likghand

i nclude, for exanple, rosin enul sion-based sizing ‘
doetd goniHined i int ¢choahded pager miez remposegdnbsingea sdreen or a
paper maki ng the support includes, for exanple,

PR4YLea! rosin-based sizing agents used for neutra

paper maki ng, al kenyl succinic acid anhydrate (ASA),

kyl , ket ene di mers. D) _an et rol eum r esi.n- based
C2¥ A SRR storni miRichete PRl dnke i, B3 thg fibers
agent and al kenyl succinic acid anhydrate are
paing ¢be apusfapiarric pae| dimipated) math cat Baatatiopmethod or a
effective in a small anount because its sizing effect

waishighmethbdaahd i ction coefficient on the surface of
the recording sheet (nedia) is |lowered and the sheet

not pr e%cg]ri% Isgél;5 gntvyrégt 0 eedi ﬁ%&%rdﬁg‘r@?ﬁb %ﬂgg‘iﬁ,reﬂ]?anced
iugljﬂgestm E)gfd%rtpcinngctiicpn or A red{iction action.

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

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

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

selected from the publicly known internally added sizing agents used for

recording sheets for the inkjet and used. The internally added sizing
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The anmount of the internall y added sizing agent to be T

used is preferably 0.1 parts by nass to 0.7 parts by
nmass relative to 100 parts by nass of absolute dry

WO 7/B498865 As an internally added filler used RGH/IR2ps/321929
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substrate for exanple a conventionally and publicly
The -t
mdaée of‘? %é%ﬁ)m er%ﬁﬁ%lgﬂ%%geg Snag gvg]gen%s. The
as .light cal cium carbonate, heavy
Ycé’r"g%ﬂatsézmﬁaég?w qed, When Qpapermaing the support

-sulfate, barium sul fate, titani um di oxide, zinc

dinchidde, fori exarples uiefuitr@,rosimbasai stmag ageatd usedvfort reutral
alum niumsilicate, diatomaceous earth, cal cium

gk alakinBRONRERYIN Siccirfat fcidSAHKRtrhEe S(Asma alkyl ketene
aI um ni um hydrOX| de, alumna, |ithopone, zeolit

TR AR B i B BRec e Yl cﬂmong them,

gnents, acrylic, plasti c pi rrents pol yet hyl ene
L B3l resin sizing\aeonb ybenegimio @sid anfydrate are
urea resins and nel anmi ne resins. These may be used
glartieularly prefeorableatThn atifylt ketene dimer is<Bffeckivs inm small
met hod of barrier |ayer> The nmethod of providing a

hahsast bbafe RY siaﬁﬁ&'dﬂcm?& 3gh OBu a éﬁi&iﬁ&ééﬁee on the
not particularly | mted can be opt onal l'y selecte

n the exa .
R R TR
once applied. on the ot her substrate gnto the base
phidernddnusithe atsyhbetese dipratyismptmreferaplen terms phfeeding
utilized. The nethod of directly applying includes,
fporopentyyyon, inkijéthrelfrdingriaf wims yadenns such as a roII
coater nethod, an air knife coater nethod, a gate

1Ol C O hmiTRIdROSE tie $héSnRII§SSd d&d @Pﬂngaag%dtstoz BE used is

met hod and a
preferably 0.1 parts by mass to 0.7 parts by mass relative to 100 parts by

mass of absolute dry pulp.

As an internally added filler used for the substrate, for example,
a conventionally and publicly known pigment is used as a white pigment.
The white pigment includes, for example, white inorganic pigments such
as light calcium carbonate, heavy calcium carbonate, kaolin, clay, talc,
calcium sulfate, barium sulfate, titanium dioxide, zinc dioxide, zinc
sulfide, zinc carbonate, satin white, aluminium silicate, diatomaceous
earth, calcium silicate, magnesium silicate, synthetic silica, aluminium
hydroxide, alumina, lithopone, zeolite, magnésium carbonate and
magnesium hydroxide; and organic pigments such as styrene-based

plastic pigments, acrylic plastic pigments, polyethylene, microcapsules,
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rod' rret alling size p-r' ess coater net hodﬁ 'and bl ade‘ '

coater systens by fountain or roll application. A
drying treatnent of the barrier |ayer can be perforned

WO 205/049806 15 for exanple, a hot w nd dryi ng fBFFARW0GH21929
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heating drum Furthernore, in order to snoothen the

surface.or ‘i ncrease the surfac surf ce
AenoRoinh SR (RSEinll 1BMRs0C IRk MY be HrelC Blope, or in

cal endar, soft cal endar, gloss cal endar). <Inks> 20
meabiprtigead twe QIrHEOFR- esent invention cont ai ns, one of

a pignent and colored fine particles as the coI or

raltreduation anethwdosfl barriemtlayerst  fi xi ng constituent and
contai ns a water-sol uble organic solvent, a wetting

agent, TheSHdiR6d ¥profiinkfa DEESSS Hﬁér%)h @bating method on a

i ngr edi ent(s) The i nk of "the present invention nust

be. hi ghl y bl e ,
P ooty BT 9829?%%?1}%589190%01

the surface tension of 25 mMN/mor |ess.  Wen_t

sleppading onsitba purnasegeand Han examlem theo meﬁh@d of tdirectly
high quality is obtained because ink slowy perneates
tappipinge thephesthodnoh tradsferringi omgeorice hppled Ttve the other
| oner the surface tension, the nore the 5 degree of

%%B@fﬁ% GHF(?fzhé Bﬁs@bgﬁ&nhnﬁrﬂi@ ﬁlgﬁuﬁpbf’ﬁﬁtaylﬂ—é‘ﬁ§ a spray can

ovver surface tenston is nore preferable. "The Surface

A E] T oF el S5 SRR, Kierample, fim
fl uorl ne- based surfactant (e.g., FS300) to be added.
trensfak systems snahhas prr@bleqwt%m@ﬁh%rmem knife coater method,
color material 10 fixing constituent in the ink. The
@ogate rall esdter nhéthiodg acsing ipréseeniethedep simbizeadhetdiodeand a
force between the pignent and the nedia surface and

+ rod metalhng size press coater method; and blade coater systems by

fountain or roll application.

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

The ink used in the present invention contains, one of a pigment
and colored fine particles as the color material, and a color material
fixing constituent and contains a water-soluble organic solvent, a wetting
agent, a surfactant, and if necessary other ingredient(s).

The ink of the present invention must be highly permeable, and
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bet ween the pignments at a certain value or more. When

this color material fixing constituent is not
contai ned, the pignent is easily peeled after

WO 2PQ7/04988¢, and t hus the reliability of the i nBGBIRMAG/321929
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not be kept. 15 This 'color material fixing

%B@%hgﬂ?&ﬁ tHEf’efP lﬁggé]Ethffécb Stehgi’(‘fn SPbg GNAR or less.
ones I's pre era y ares

ravi ol et cur.ahl e resin. gent may be )
pn ec%‘i“é?%ﬁ%?li’%llsaﬂ flga égv%ﬁﬁ' ] '&‘bl%ﬁtwm% high

- particle such as a capsule or an adsorbent. In the

mruedigntis chtaineil drecaiise mkielowly gereveates theause a phenomenon
infiltration of 20 the pignent in the ink, to

¢hht GireRinageaidd bV eMhy 16Wwet riheUbRriabe tﬁhgf&tntthe more the
particles in the vicinity of the medl a surface, and to

SHBHEE dipSeuflrkhil oRBBCplakmhe kil Pl dolier”" s, lower

I'S nec

str ctly. Because if t | gr ge nDunt of ink is used .
uriage gRs1o0, 1, SHIEORER embifet Tﬁe&wéﬁtwg tensign of 1nk can be

separatlon ability of the pignent in 35 WO

2asily coasadledChy JHR0a6IBAL 2 at permeatingrageay (EHD) and' a

not enough, and thus the pigment in the ink is

PRioFRR B@betdog&tfa@ahnw(é . t8300) ko3l aRT¥d. or the

permeation of the solvent ingredient in the ink is

not en thus n oper. .
troubt % leited P el Bt My R4 chtaifs P Lfforpateriat
liciting the function of the barrier layer is 15
Heastituent an| the ank/ JThe qolars matezial figing £epstituent
of the ink can be easily controlled by the amounts of
keps ptlee adhesing faperbetiviee)thamigent fandothenmeldis edrface and
surfactant (e.g., FS300) to be added. By reducing the -

- b@ﬁv@ée@%@nbl%ﬁeﬂﬁeat NK de®eiih' GQIJeobr'lﬁoPé' nW]ikQ:x this color

beconmes possible to reduce the vol une of the I nk

%%{t'e{uaji %glr]ﬁlg cgngt%meélt ? r}oq; contRiie ﬁt tRe %9 {? 1s easxtfy peeled

e conv ona

after printing, and thus the reliability of the image can not be kept.
This color material fixing constituent may be an agent T;I;'hich 1s low
molecular ones, but is preferably a resin emulsion or an ultraviolet light
curable resin. This agent may be a part of color material which is
covering colorant particle such as a capsule or an adsorbent .

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

conventional inkjet recording, the separation ability of the pigment in

35
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printer. If the size of the cartri dge'i s the same as

the conventional one, the frequency at which the ink
cartridge needs to be replaced can be reduced and the

WO 207{04380%1g with | ower cost becones possi bl e. BEEIR2AP4/321929
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15 the fewer the total anpunt of 'the ink is, the nore

85 B b . o, o Vi R L o

|nk|stgos Ee dot. di aneter after the pri t|n
ReEFRAsed doge M'l.t thednksofweny s theprameaticnpbihg flvent

- the total anmobunt of the ink in this range dependi ng

ongrédienyde the iinkgs not kmomgbdanddth 20 therdsyingeproperty is
tot al amount of ink was nmeasured using a mass method.

1{iteakbléd. @ square of 5 cmx 20 cmwas printed on
Type 200 (Ricoh Co., Ltd. ) whi ch was a PPC sheet.

| Mmedi atel ter e

| et ) Yorhl Sl 8 it DR o i i o
subtracted andtheresult al ue was mul ti I|ed y
e barier lagends Lo el Ay Poalvaokiypih &/mIoumsleses o The total
was made the total anmpunt of ink. The ink can be )
mmoaetl ofnthé dnkooarnbe ozadily @ortitojled bydibe mmpeunis of the
for inkjet recording. But, since the ink absorption

Peesfbadting 2ent @HD)‘HH%?EE@ Midrihd-Baded Sirfhb@int (e.g., FS300)

recording media of the present invention, 5 after thee

i,nk, | | ett

48100, “UBP aeliefie ey e dufiBond o Sl L Aefired for
spread, and thus the dot dianeter becomes small.. As a.
ASing, ithbeepanes pyssiblestairpqueerfpe volume of the ik cartridge
particul ate feeling is easily increased. Thus, the
pridtdownsipedahei apparaimse domparedewitiodhe ofnvemtional inkjet
consuned ink is increased because to 1o produce a high

Pidhiery tmmemé fof ithe REEESERA! ¥ tHe PihBlasOiHe ¥rdvantional one,

i'ncreased resolution conpared with the recording

%g' ﬁe&&eztnlzqyea FeRh! tﬁen\{ﬁﬂt %ndge needs to be replaced can be
reduced and the printing with lower cost becomes possible. Basically,
the t'ewer the total amount of the ink is, the more the pigment separation
ability of the barrier layer is elicited. However, when the total amount
of the ink is too small, the dot diameter after the printing becomes too
small. Thus it is preferable to determine the total amount of the ink in
this range depending on the type of image to be produced.

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

subtracted, and the resulting value was multiplied by 100. This value
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Therefore, it is 'pr eferable to use the recordi ng ‘media

of the present invention. <Color materials (coloring
agents)> 15 As the coloring agent, it is preferable to

WO 20880480 east one of a pignent and col ored fRGEAIP2006/321929
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particles. As the colored fine particles, a water

di sper si;on, of | yer fidne,particles in which the -
cglaglmﬁg?gk? 5?tpa$1a¥%(fulfte°§nslpk' one of a pignent and a dye

has been contained is suitably used. Here, the "the .
col or nkherind caasbecevinteshrosi the" conveméionaltveid tyye media

where the color material has been included in the

pspecifee fér nekjptirécordéng.orBat,stiate thbdnk dlbsorpeibarspeed is too
mat eri al has been adsorbed on the surface of the

PRlsY W8 pidrB& wAth tt%lﬁg ﬁ)ratsﬂéﬁre%gf(ﬁhg@EGH ot tﬂespfb%EnF lij%\feéltion,

particularly limte ong as it I's water-inso
or.wWater-.hardl y. sal ubl.e .and ,can be ahsorbed by, .the .
hfee ehe iR fatid Beom if M GF <BS auPd auEae He savent is
the 37 WD 2007/049806 PCT/JP2006/ 321929 pur pose.
Hegraneatied beforer thesdotubs ewettedanad- isared; sodubhus the dot

nmeans that 10 parts by mass or nore of the col or

ndia@tdtat besomet saialkol Aed result] Ok flenisy iy eagibslowered and a
water at 20C. "Dissolve" neans that separation and

p%ﬁ%io?ﬂ%t%t 08} itshggécig} QhcPBsBa! gl']['%ﬁm%r P{P% y;\éfrlﬁ%igklt ﬁ%eed is

opserved 1 n a sur Iayer or

agueous so ion. Th ol,une average,particle

TR S theciperpfat e consivpd U T, ifregred fecause to
color material has _been contained is preferably 0.01
reroduge Bohigh quality image,ditasatesessaryCoQarint ont (with increased
the particle dianmeter cones close to that of the dye, '

afedohitivh com@hred &sitE ttheoRcordingoteditd of €Bé }RESEYE invention.
becones to likely to occur. The fine particle is also

SRt PSRRI LhE o SE R IR s
invention.
<Color materials (coloring agents)>

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

Here, the "the color material has been contained" means a state
where the color material has been included in the polymer fine particle
or a state where the color material has been adsorbed on the surface of
the polymer fine particle. The color material is not particularly limited

as long as it is water-insoluble or water-hardly soluble and can be

absorbed by the polymer, and can be optionally selected depending on the
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| CI 0ogagi ng' at j ett'i'ng' opéni ngs Hand fi lters |nthe R

printer occurs, and the jetting stability can not be
obt ai ned. The other col oring agent includes pignents.

WO 201i@843%0gent s are 15 not particularly |in t BETIRE06/334929
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optionally sel ected depending on the purpose, and may

for e | e,either i.ng £
SReR-s. THTE: (ther suRies BROMEN: on Mo ancaraly SofHlp dneans
titani um oxide, iron oxide caIC|un1carbonate bari um
$hiat A0cparisuby mass py anere elethe salor yraemalbis nekdissohved in
red, chrom um yellow, carbon black, Prussian 20 bl ue
0D peital by evaksy 6f waAbEngt 2026 ¢Didoive mekna tHat lBeparation
like are preferable. Carbon bl ack includes, for
BB 8o aa el £/ b V1S dBy PBrved
suc kgmﬁ“%%ﬁ?%?fqngt dafurnace #éthod %E% a.rve m a
therml l rregt{(f)]g% i%y hﬁ?gr 36}92,1'8%@\% méafxégrllg%%lgﬂghbn %Fhe volume
PCT/JP2006/321929 pol ycyclic pignents, dye chel ates,
Averagpbarticlesliamatenebths pakvmer finel paaticlesda whighithe color
Anmong them the azo pignments and the pol ycyclic .
nhgteridlshas dephedoiitaled isTpeefarablyi QNLm te €. 16l¢un f oWhen
exanple azo | akes, insoluble no pignments, condensed

78 AL & ¢4 edral% ai-tﬂ:'l@ §terTJb?nes close to that

ycyc I C plgne ts |nc exanp

a?gﬁ,g asd e sﬁ% ' srgaugﬁg T e R Beomes
pi gnent s, dloxadlne plgnents i ndi go pignents

tliliedy i apsupi gFhatfine pastinkeols alsaeeasilynpermeated through the
qui nophl al one pignents, azonethine pignents and

aesiRilageBahd caupéHdendisy rddectibie 1Wheheikds €30 pm or more,
i nclude, for exanple, basic dye type chel ates and

-%Tdéﬁ:ﬁg %e]ettﬁﬁ% oﬁ@;‘ﬁlngg &nd filters in the prmter occurs, and the

jetting stability can not be obtained.

The other coloring agent includes pigments. The pigments are
not 'particularly limited, can be optiqnally selected depeﬁdjng on the
purpose, and may be, for example either inorganic pigments or organic
pigments. The inorgani(; pigments include, for example, titanium oxide,
iron oxide, calcium carbonate, barium sulfate, aluminium hydroxide,
barium yellow, cadmium red, chromium yellow, carbon black, Prussian
blue and metal powders. Among them, carbon black and the like are
preferable. Carbon black includes, for example, those produced by
publicly known methods such as a contact method, a furnace method and
a thermal method.

The organic pigments include, for example, azo pigments,
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The colors of the pignents are not particularly

limted, can be optionally selected depending on the

urpose; for exanple pignents for black and pignents
WO 3087/0498%0r printing are exenplified. These MRCHE2005521929

used aI one or in conbination of two or nore. The

%%D%OA% Gk WBplitRs, hitro HBHREs, SELQR" %J?S&}fts and

Ia k etyl ene blac channel . bl ack, als su
pgfac ii}:ﬁ‘ﬁnétﬁ‘@ l?lzﬁcl?lgﬂ?méi"nc?m{ i parcyclic
.+ oxi de, and organlc plgnents such as aniline bl ack
(pi‘gt1eq¢is cqarenpreféralile acThe) azoApighmentanbcnde| dok exarxple, azo
for the black pignent ink, the carbon black produced

DY ké&) SinkbIMIE Bz0Ti B8NS, dchifienRad M ﬁgﬁ&ﬂs A BRlhbd azo

a primary particle di ameter of 15 gmto 40 m a

s YoERents, “Hhe IR VREafmenls R4S dor BRI povanive

2007/049806 P?T/JP2006/321929 t.o 150 nL/lOOg, a

wgments ppexylere oPigasuts,o POUNARY [NEmendsSo pgthraquinone
preferable. Comrercially avail abl e products of such a
qagiments)| quinasridonetpigprenits.cdioxaldind pigments, dadigoepigments,
optionally sel ected dependi ng on the purpose, 5 and

'tﬁfdﬂiﬂ&o Sﬁ%}giﬁ%&&gfﬁgﬁ ntsg OMEH o1 i§ments,

edfrothsublsh rporatio
%ﬁﬁ%‘: bt s 43 ﬁ%&gﬂmﬁ%oﬁ pl%s BighHRL e ave
3500 and Raven 1255 (supplied from Col orrbl a);. Rega
10 ghelates ppejude sfogrexamepia) Be@epdyem@m qhelgfigs and, @3@ dye type
Monar ch 800, Monarch |0 880, Mnarch 900, Mnarch
bh@IateMbnarch 1100, Monarch 1300 and Monarch 1400
(supplied from Cabot); Color Black FW, Color, Bl ack

. Fve, The colors of the pigments are not particularly limited, can be

optionally selected depending on the purpose; for example pigments for
black and pigments for color printing are exemplified. These may be
15 used alone or in combination of two or more.

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

20 black 1).

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

50 m?/g to 300 m?/g by BET method, a DBP oil absorption of 40 mL/100g
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Col or Black FWV, Color Black FW8, Color Black Fveoo,

Col or Bl ack S150, Col or Bl ack 5160, Col or Bl ack 5170,
Printex 35, Printex U Printex V, Printex 140U,

WO 2p47/04989% 140V, Speci al Bl ack 6, Special Bl acRCHJP2006/321929
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Speci al 15 Bl ack 4A and Special Black 4 (supplied

SRRl S P I 2 o

Iqmant yellow 1 (fast yellow G, 2, 3, 12
apleyel | ow AAA), 13, 14, 16, 17, 23, 24,.34, 35,

-37 42 (yellow iron oxi de), 53, 55, 73, 74, 75, 81,

83 (di Comomypetinty aiilalle pro@ucts7ef S&ch BOGarbda Blatk are not

104, 108, 109, 110, 114, 117, 120, 128, 129, 138, 150,

%)'_hl'tmll.ﬁﬁ'l}aﬁﬁnté@ Acan%@%ﬁﬁbﬁaﬂ? %ek@ﬁé@%ﬁ(ﬁng% the purpose
red 1

i ncl ude, forbexialrrp e pi gnFnt
12., .17, 22
A e b 0N 1) a4 o 40 o

(Ca) 3 ermanent red 2B (Sr 40 WO . L

450 04580 LAET MABOBEASB00 3. TR (puppheR fromeNibmibishi
(M1)), 49:1, 52:2, 53:1, 57:1 (brilliant, carmne
GB)e,mﬁﬁl Eprﬁ&ahorﬁBRﬁyeﬁlFOB R&&eﬁrﬁ‘?@ﬂaﬁarven@'ﬂﬂ[hﬁb)vgn 5000,
83, 88, 92, 101 (colcothar), 104, 105, 106, 108

(FAH BRDOCENd Riven Lighs 18 %pﬁ]i’édmﬂ&}ﬁl ColothBa0! IB;légﬁ) 400R,
123, 146, 149, 166, 168, 170, 172, 177, 178, 179, 184

?égal CRRR, ol o Mg i 085 705, Mg . tf'/ionarch

(copper pht hal ocyani ne bl ue R 15: 1,
§§03 M?’Bﬂ%ﬁggy&\ﬂ%@'ﬂh 480 éa) Managh 150@° Monarch 2360 and
(pht hal ocyani ne blue E), 15:34, 16, 17 :1, 22, 56,
@londsh 1200 (skx@lplileﬁlfmm Gabbt. Colobﬁlabk (W QOCokﬂ- Black FW2,
. Pirgnents_for internediate colors for red, green and

. gy Bl gV E Colcﬁ-' Em%ﬁt FYeB, dlor Bldck 334206, Color Black

pi gnent orange 43, C. 1. pignment
S150, Color Black SlGO, Color Black S170, Printex 35, Printex U, Printex

V, Printex 140U, Printex 140V, Special Black 6, Special Black 5, Special
Blaci: 4A and Special Black 4 (supplied from Degussa).

As the pigments for col;:)r printing, pigments for the yellow ink
include, for example, C.I. pigment yellow 1 (fast yellow G), 2, 3, 12
(disazo yellow AAA), 13, 14, 16, 17, 23, 24, 34, 35, 37, 42 (yellow iron
oxide), 53, 55, 73, 74, 75, 81, 83 (disazo yellow HR), 93, 95, 97, 98, 100,
101, 104, 108, 109, 110, 114, 117, 120, 128, 129, 138, 150, 151, 153 and
154.

Pigments for the magenta ink include, for example, C.I. pigment
red 1, 2, 8, 5, 7, 12, 17, 22 (brilliant fast scarlet), 23, 31, 48:2 (permanent

red 2B (Ba)), 48:2 (permanent red 2B (Ca)), 48:3 (permanent red 2B (Sr)),
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violet 3, 19, 23', 37 CI pi grrenf gréen 7 ahd“36. As

the pignments, self-dispersible pignents are suitable
used which can be stably di spersed wi thout using a

WO j0Fp98%ant in which at 15 | east one hydr opHRUTP266EA29
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is bonded to the pigment surface directly or though

S ShARLE 498 0890 5, ST Pl i
SRR i B hnasod AR B 0, 1

+suitably has an anionic or cationic charge. 20 The

Vioblentha e 184e 105y 1106) 408i @admennofredhell2, 114, 122 (dimethyl
sel f-dispersible pignent is preferably 0.01 mto 0.16
NjuifatAdohs) 128024811499 TedYIBR NIV, I1<72811wp1781 clmslemsq, 185,
for exanple, -000M - S03M’ -POZHW - PO3MR, " - SO2NH2,

- resents a hydrogen atom an
a%m%g%w%% or organic amonium R 41 WO
2007/ 0?11)9,806 PCT/ JP2006/ 321929 _ represents an_al kyl

group HAgmesnts fex,thecyan bk inelyds, for exsample, §rl pagment blue
whi ch may have substituents, or a naphthyl group which
gy Zavd, Ihibdeoppernt shthalomymminberbluet R)s dbel.er 352 15:3
to use ones in which - COOMor -SBMis bound to the

qshﬁﬁajatﬁémﬁb lhk,(ef G§,91|5.%, |1r5|:é "(f;hﬂi‘albl?ﬁarﬁﬁ@ﬁﬂl&@i E),C15:34, 16,

group, .the alkali netal includes, for® exanple,

44 Ri ogli t.assi um or,ggni c.~anmoni um
kg2 56, &’E@’aﬁﬁe"?ﬁr@% r‘r@?%ﬁjgrﬁf"&ﬁ?ﬁ&ﬁq%odi met hyl

amoni ym trinethyl amoni um, nonoet hyl amoni um |

di et hyiP1gmesis dox mtermediate ealorsfariedyeaesm amanblue include
amoni um di net hanol ammoni um 10 and tri net hanol

Lo pigmenired hE7 Trel9hd224, GO apignmentt bearge d8, C.I. pigment
pi gnent havi ng the anionic charge, the nethod of

Rblepdu Qg,ﬁ%,'m. pigment green 7 and 36.

As the pigments, self-dispersible pigments are suitable used
which can be stably dispersed without using a dispersant in which at
least one hydrophilic group is bonded to the pigment surface directly or

though another atomic group. As a result, the use of a dispersant for

dispersing pigment, as required by the conventional ink, is avoided.

The self-dispersible pigment preferably has an ionic character, and
suitably bas an anionic or cationic charge.

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

The anionic hydrophilic group includes, for example, -COOM, -
SOsM, -POsHM, -POsM;, -SO:NH>, -SO:NHCOR (where M.represents a

hydrogen atom, an alkali metal, ammonium or organic ammonium. R
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onto the color pignent surface includes, for exanple,

the nmethod of oxidation-treating the col or pignent
wi th sodi um hypochlorite, the nmethod by sul fonation

WO AH09% net hod of reacting a di azoni um sal t PCTHP26B8HE29

10

15

cationic hydrophilic group, for exanple, a quaternary

ro S r
%ggps g%% Qﬁgy'l qrﬁhﬁ af\fiﬁgﬂeln 86 Q%D&i%%ﬁaér‘@&é{n%mewf‘kmup
pref erabl e and t he col or mat eri al whi ch
trah may bedR swbstient $:hET 7 hé'br%’&b‘@ 313/11 may have
suitabl e. 42 WD 2007/ 049806 PCT/JP2006/ 321929 - NH3.
shRstibi@Hs). / AmengAhenCAlt is preferableN@CHgsg ones in which -
CH2- +N(CH3)3 ( h/ COCHr-}N(CHa)3 -~~ "-COCH2! / \
COOM @ nso@,wisoﬁmﬁicpwﬂw&wflﬁlgﬁﬁéﬁt ghfRed.si bl e

cationic carbon black to which the hydrophilic group

7 T SR A PRt o

forrrulals not pargficular|ly limted, n be optionally,
sxpEgled Libiewmei seliugh 2 PRIASSIEN. anthe RNga@eS ampEonium
exanpl e, the nmethod of treating the carbon black with .
3nclmidep-fivk e¢tarhplea, i tiomonkethyl denmivrGalg dimetlyd ammonium,
present invention, the hydrophilic group may be bound

itPimehiyl h%ﬁﬂbﬁﬂ?xﬁ OfmdkRtBHI bﬁﬁnﬁbﬁﬁhnt haRitaPl aagimehium,
at om ¢ group.

triethyl ammonium, monomethanol ammonium, dimethanol ammonium
and trimethanol ammonium. As the method of obtaining the color

pigment having the anionic charge, the method of introducing -COONa

-

" onto the color pigment surface includes, for example, the method of

oxidation-treating the color pigment with sodium hypochlox:ite, the
method by sulfonation and the method of reacting a diazonium salt.

As the cationic hydrophilic group, for example, al quaternary
ammonium group is preferable, the quaternary ammonium groups shown
in the following Table 1 ;‘:ll‘e more preferable, and the color material in

which any of these has been bound to the pigment surface is suitable.
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Exanpl es of the atonic group i ncl ude, for é>'(anl'plre, T

al kyl groups having 1 to 12 carbon atons, phenyl
groups whi ch may have substituents and naphthyl

WO G op80ehi ch may have substituents. Specifi cPERAPOIESR1929

10

15

t hereof when the hydrophilic group is bound to the
sunfipcenyf, the carbon.1s bl ack through the other
at c group clude, for exanple, -C2HACOOM 43 "s!
\A@ﬁl CT/ JP2006/ 321929 (vvhere M represents
an kaI| e ‘"N-U?Haquater nary ammoniunm),' - PhSC3M
(where Ph represents phenyl group and M represents an
aﬂ*_czﬁ;e@r qguat er nary anmoni un), and - C5H oNH3+.
e presewytlbgyention, a pignent dispersion using a
d'l“r 5 di spersant can al so be used. As the pignent

% hydrophilic polymer conpounds i nclude
pl ant polyners such as gum acaci a, tragacanth gum

g@g [_% ?5 ya gum | ocust bean gum
ar nogal act an, pectin and qui nce seed starch; sea
vveed pol ymer s such as alginic acid, carrageenan and

rﬁﬂl*ﬁ(% Hpol ymers such as geI atin, casein, .
aI Sis

irn and col |l agen; mcrobial polynmers such as

xa ne gum and dextran in natural system In sem -
ysten1 cel l ul ose polyners such as
I c ulose, ethylcellul ose,

et hyl, ul ose, hydroxypropyl cel | ul ose and
%ﬂ@?ﬁ' | ul ose; starch polynmers such as sodi um
starchaglycolate 15 and sodium starch phosphate ester;
and se¥ondde wethokof praduciag theostlfdisperiside eatioic carbon
al gi nate propyl ene glycol ester are included. In pure

YAk €6 | whivhs tReNhydrophilito bydes shefd! bBed Shafdd,VEHY method of
al cohol, polyvinyl pyrrolidone, and ponV|nyI nmet hyl

- T)tuli‘cﬁﬁlg ﬂ?éé’ﬂ)}lﬁyﬁﬁﬁ 'ﬁoﬁﬂc{bﬁ'ﬁsented by the following structural

formula 1s not particularly limited, can be optionally selected depending
on the purpose, and includes, for example, the method of treating the

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

Q‘“ Catg

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

black through the other atomic group include, for example, -CoH4COOM
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non-crossl i nked pol yacryl anide, polyacrylic acid or

al kali nmetal salts 20 thereof and water-sol uble
styrene-acryl copolyner, resins; polymer conpounds

WO 24996t he salt of the cationic functional BEHIP20P§321929

10
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the side <chain, such as water-soluble styrene-nmaleic

RS | WISEL 681 D5, BN incbl YAl 8ukiBlary ammonium), -

ene- acry copol yner resins, er-so

napht h enemalec ci d. copol esin
p‘%‘!‘%b wp Ier ,rgg];pesenltal @?x@bvlz yggdgr resplregents an alkali
PCT/ JP2006/ 321929 pol yvi nyl al cohol, al kali netal
gabtad oqudﬁierwlytetmhmmum)l andaCeHid¥Hat.i n condensat e
and quat ernary anmoni um and am no groups; and natural

pol ynens gHeChrétent iavbationr & pigeddiiedispOging ddi8fa p1 ent
acrylic resins obtained by polymerizing acrylic aci

acr 0 ter thereof, 5 and copol yners
n@ﬁ f&‘%‘%?@%% dlé LS obt ai ned by copol ymsrl 2| ng
acrylic acid; nethacryllc aci d, or ene

a
rmnorrerAﬂwameng’lSW@n&t Higper ,OBHFIF‘P 0@6 %1' compounds
particularly preferable. The wei ght average nol ecul ar .

vimclyide pifant pelymprd gueh assguipr adaeisp dirggdcadh gem, guar gum,
50, 000, nore preferably 5,000 to 30,000 and still nore

ray 8T Airdb1otust HaAnt Surkd 228BinoEAadthii PEctiAtd il Qﬁuﬁ&éeseed
pigment-to the dispersant is preferably 1:0.06 to 1:3

BBRry rEh EoTublihetn Sap wh Algtnitgolh eolftesppe apg oeer

di anet er to use the pol yner di spersant, and t
iRobeRerDhEEChhag gekitin.Gagein, a%ﬁe%wndrﬁgl%@as gHcrobial

for it is not clear, but may be as follows. 15 The:
pelymets such as xanbene ganr andgextyzar in satwtal lsystonbyIn semi-
containi ng the pol yner dispersant. On the other hand,

FERL T S, WEE 1 iotios
ﬁgl%eﬁufose g S RlyethyREN ke ph?&?&]&yp%@ﬂyl%&ﬂ&%r gad,
carboxymethylcellulose; starch polymers such as sodium starch glycolate
and ‘sod.ium starch phosphate ester; 'and sea wee‘d polyn:llers such as
sodium alginate and alginate_ propylene glycol ester are included. In
pure synthetic system, vinyl polymers such as polyvinyl alcohol,
polyvinyl pyrrolidone, and polyviny! methyl ether; acrylic resins such as
non-crosslinked polyacrylamide, polyacrylic acid or alkali metal salts
thereof and water-soluble styrene-acryl copolymer  resins; polymer
compounds having the salt of the cationic functional group in the side
chain, such as water-soluble styrene-maleic acid copolymer resins, water-

soluble vinyl naphthalene-acryl copolymer resins, water-soluble vinyl

naphthalene maleic acid copolymer resins, polyvinyl pyrrolidone,
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horizontal direction snoothly. Thus, it is thought

that the dots can be 20 spread widely and thinly to
formideal dots. The dispersibility can al so be

WO 206pe498@&d by coating the pigment wth the rextTiurensiag2e
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15
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the hydrophilic group to nicrocapsulate it. As the

net.hod f m.cr,oc ul ati ter qubI .
g St g bt mere D Sn e I bAphisiged SulfoBalk) Bimalin
use all methods known 45 WO 2007/049806
ropdepsates Apd 19 teraaRy, apnontim yanth @ming grdups; Bned natural
nmet hods known conventionally and publicly include

cpulpinees fudholust shellae tdredinclwdetki CAmrg®dbeid, Ofcrylic resins
nmet hods, physi cochem cal nethods and nmechani cal

AR 8 SRR SO b BB KOO e heror

net hod (et ho di fferent. nonongrs or.

T SoReRS Boiihe Cheblcit Seopth S EH i BPgBime i Herytic
d| spersi on phase and a continuous phase, and a wall
m& amethasryliorackdi dyy stxrgoei wath feermoerpompei having the other
interface). (2) In situ polynerization nethod (nethod
| Kydvophiliegrailp arelpartividadgereferhblared by supplying !
liquid or gaseous nononers and a catalyst, or two

react | th ear %}ﬁc%ﬁ,eFééHn c‘ElTé?: Sivd I&f & FRAt %%E?g?:er is

phase nuc rticle si 0 cause reactlon

I n-l,i met ho

wpferantna Hiects £800 %&%mﬁ%‘?lﬁ 060 0 goiighnd etigt more
pol yner solutlon 15 containing a core substance
mretéroblis YOG toul 5:090agehhe immiinguiatio ofthe pigment to the
Coacervation (phase separation) nethod (nethod in

whibpérsant WeptefoRABIY AN@.06301 108 AR BYrs pPefesdblydl:6.125 to 1:3.
pol ynmer dispersion in which core substance particles -

have begn dl,S BeeResbib"bamBif ARG 17! Sbiaifing! the suitable dot

diameter to use the polymer dispersant and the self-dispersible pigment
siﬁdtaneously. The reason for it is not clear, but may be as foﬂlows.

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

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

As the method of microcapsulating the water-insoluble pigment

by coating with organic polymers, it is possible to use all methods known

45




~phase) in which aIPO|ynér concent rati on is”hfgh”éhd:é" o

thin phase). 20 (5) In-liquid drying nmethod (nethod in
which a wall nenbrane is formed by preparing a |iquid

WO WBT/8d9%d by di spersing the core substance iP&T{IR2006/321929
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soluti-on of a wall nenbrane substance, adding the

4 Sgerfi'ﬁ’ '”tgd é’ﬁ‘elﬂ | Il!éé‘nﬂé’?h%?ist gﬁ?&%”%ﬁ#e%ﬁonauy and

rsi“on m xe

L S ot S TS, S

' t he' vvaII menbr ane substance). (6) Melting dispersion

aeaethiodg, phymwl(ermichbmethodh iamid menhahicabprbdacteon snethods.
formed by utilizing a wall nenbrane substance which

@'tp%s.mc\éﬂ% tHY RIRwihghétHodsMrBinMRAeNg and solidifies
at ambient 5 tenperature, heating/liquefyi ng this

subst apge, erS| bst .

t her ei Rf) Jé‘g?ﬁg“‘? h% e%ézeag egg&gn %%%(ﬁ &') Wlelf}l two
In-air suspension coatjng net hod (met hod. i n_whj a
shfferentanpnemers er PP aHeIRN sr@%@fm&ﬁ Age clissol gfasi) geRa@tely in
particles of powder in air by fluid bed, and

apdizpengibni phase andoat ¢onjirsudust phasef ahflea waall membrane s
menbr ane substance wth suspending in air flow). (8)
méfdssz&ba&lﬁgm@& ABeNOthterfaeh).ch a wal | nenbrane

formed by Spraying a capsul at ed neat sol ution,

contac thi,s with hot ..w nd r ati.ngl i n

COnt AN Gat ek, Yol nlhailh TR AR SR wen
whi ch the solubility in water |s 15|rrpartedb
mamprane jis gfomede'@)etsuapbapg Bauish ogrgasapus grepmers apd a
organi ¢ pol yner conmpound contai ning the anionic group
catdlyst, mastwo ceapiivn dubstdrees dsoint Any crenpidendf ascontinuous
kneaded tqogether with the color material in an

@%@@ ﬁ%cfe%\ffa%mlesm@%e \waiké ¥ deBetighxt ure is nmade

eutral or acid wt
(3) In-liquid cured coating method (method in which a wall

membrane is formed by insolubilizing drops of a polymer solution
containing a core substance particles by a curing agent in liqﬁid).

(4) Coacervation (phase 'separation) method (method in which a
wall membrane is formed by separating a polymer dispersion in which
core substance particles have been dispersed into a coacervate (thick
phase) in which a polymer concentration is high and a thin phase).

(5) In-liquid drying method (method in which a wall membrane is
formed by preparing a liquid obtained by dispersing the core substance
in the solution of a wall membrane substance, adding the dispersion into
a liquid in which the continuous phase in this dispersion is not mixed fo

make a complex emulsion and gradually removing a medium which has
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an aci dic conpound to precipitate the orga'n'i c

conpound, which is then 20 fixed to the col or
material, and then the solution is neutralized and

WO 210%/p98&ed) . (10) Phase inversion enul sifi catR@EiRIeA6RATH29
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(method in which a mxture containing an anionic

or-gani | : having a dispersibility in water and
téfgsélvﬁggﬁﬁé?%ﬁ Fé‘fmtﬁ%l%%é&gﬁ %r gani ¢ sol vent phase,

wat er |® 47 WO 2007/ 049806 PCT/ JP2006/ 321929 pl aced

in the @& Jdplting clisrarsiosnseding methodr gaethodsin wehich a wall

phase is pI aced in water). The organic polyners
(memibraheuie domned Hey netilézingl awwiatlh manbsdnd Wobstde which
wal | menbrane substance of the m crocapsul e i ncl ude,

fBksolve€*AB! & 1RRLT2MAE b}POhXHﬁﬁgh a8 sBALYRY 8t ambient

polyurea epoxy resins, pol ycarbon urea resins,
nel am ne resi

I h
TR At BEARUAe R ia, CRHBSGRRE, B5ersing  cor

natural guns, carboxypo thyl ene, pol yvinyl
Aubshance particles thenein, rmaﬁm them fuie paxtilesgnd oeling).

pol yvi nyl chl ori de, ponV|nyI|dene chl ori de,

cel Il d§k Insirestpension osting rethod éevhoddn which a wall
nitrocel | ul ose, hydroxyethylcellulose acetate

Cop*ﬁ‘“";ﬁé%so . Bﬁ'hs;?f%g oY S I qm 8l YRilebf powder in
capelya gl ek acixlal e cetel (TR Dlactyl 16y oy

(met h) acryhc aC|d copolynmers, styrene-naleic acid
gepwibyase substadicarwish gusnerdingintairiflovlei d, . paraf fi n,
bee wax, water wax, cured beef tall ow, car nauba wax

and  al(8 ﬂpmay/&ﬁyhg toieifodi ¢méthodois WHich tz0 wiflE nidibrane is

organi c polyners having the anionic group such as

$BFRedMy SpRfyifly ¥ AR AR S HbALBbGtRf, LoBELMhg this with hot
wind and evaporating/drying a volatile Iportion).

(9) Acid out method (method in which the solubility in Iwater is
impa;rted by neutralizing at least a part of an anionic group of an organic
polymer compound containing tile anionic group with a basic compound,
the resulting compound is kneaded together with the color material in an
agueous solvent, subsequently the mixture is made neutral or acid with
an acidic compound to precipitate the organic compound, which is then
fixed to the color material, and then the solution is neutralized and
dispersed).

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

water and the color material are made an organic solvent phase, water is
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The noni oni ¢ organic polyners include, for exanple,

pol yvi nyl al cohol, 20 pol yethyl ene gl ycol
nononet hacryl ate, pol ypropyl ene gl ycol

WO 20871904986 hacr yl at e, net hoxy pol yet hyl ene gl ycBCT/JIP2006/321929
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nmononet hacryl ate or (co) pol ymers thereof, and cation

r Ilﬁ.g rg?% %@ g a% ATl ggft%n% héi\elgg)?lzt l Iog'gﬁg.}c%v@nt Bﬁz@.e is placed

parti cugarl y preferabl e because its water-solubility
118 WakeThnd it is easily dissolved in 48 WO

+2007/ 049806 PCT/JP2006/ 321929 hot water whereas

har dl y Thes seigaaic i polyoietswitesins) Tmsedmasnthef mdterial which
organi c polymers which constitute the wall nenbrane

Sonstitnes ik VHIE e bPERP §Hbtﬁ:ah§e Rf ¢he hﬁ@t-déaiaéﬁifb)ﬁﬂéﬁ?&e for
or nore and 20% by nass or less relative to the

wat er i nsokubl e, col g terial h as,organi ¢

Solsiintes TRl oRshrae ) Rek P RV frogp resins

t he oaé%anr c polynmers in the above range, it becones .
enaey | HESD| t reNBS.Jednelazuine, I8pipS, debberyli ngesins,

property of the pignent, caused by coating the

wadysaecharidescgelatin) gum avagin)i dexiohyeaseibeproteins, tiebural
content rate of the organrc polymers is relatively |ow

e n h [
dhrh§) cgﬂszrﬁ)ﬁlyxﬂt ol flt iy hic®hol, NogvadN ?yrrohdone,

polyner ess fect of ~capsulation

har d!y e en Wi, exceads. 20%
beAnS] acSiast: o ayD SR T FobieRRc b BgR, Cefltose,
remar kabl y decreased. Consi dering,_ot her Qperties
ieshylseBulgser o mathyleatinlose e nitrasalulose, ¢ E@dmveﬁhxlceﬂulose
polymers is in the range of 5% by mass to 10% by 15
ravetateetadliluse, t polybthydenenpolybtydeacypobyrmers of wobelymers of
color material. Since a‘part of the color material is

afeth h"% agéid' Sp&¥yRRS8dor! Eopdlfﬁl%i@sopc@%tmfcr&&te ester,

|nh|b|t ecreasé of the col or devel opi ng property.

ggit ney %.é{d @geﬁ;gacry(ia% esqa}: %B}'J(ﬁyn:llesi's,s s%yréfri‘é] t:'n%‘:h)xflcryhc
acid copolymers, styrene-maleic acid copolymers, sodium alginate, fatty
acid,:parafﬁn, bee wax, water wax, cured beef tallow, carnauba wax and
albumin.

Among them, it is possible to use the organic polymers having the

. anionic group such as carboxylic acid group and sulfonic acid group.

The nonionic organic polymers include, for example, polyvinyl alcohol,
polyethylene glycol  monomethacrylate, polypropylene glycol
monomethacrylate, methoxy polyethylene glycol monomethacrylate or
(co)polymers thereof, and cation ring opening polymers of 2-oxazoline.
Among them, completely saponified polyvinyl alcohol is particularly

preferable because its water-solubility is low and it is easily dissolved in
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exposed, it becomes possible to simultaneously elicit
the effect of the 20 coated pignent. The nunber
aver age nol ecul ar wei ght of the organic polyners used

WO 2097040806r esent i nvention is preferably 2, 000PEW/IRI006£321929
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in terns of roductlon of the capsule. Here,

LB RS el Bl 5 0

the state of being |ntent|onall exposed. 49 WO
2007/ 04888 camEwnY Pkl Spgayno ndlymess slehi eopstijmbatthe wall
'which is the self-dispersible pignent or the

salembitaree sabitance afbidre bdiarﬂcabsdasgdpasfetﬂlslyc d¥oby mass or
material, the dispersibility of the pignent is

eRiRe C&Hd ey B@?eﬂxatsg e01° QLR b1Rved BE tHY g?zﬂf?ﬁ msoluble color

polymsrs is relatively low, in the capsu
ef erabl e. for th present on beca se
Al 3uBhces ofpasie Sigriciis a0 FubpT pgk, BFoPajane th
stablllty of the ink. It is preferable to sel ect a
s@moapt of shgaoneanip polisnerseise e aoee range itchevomest possible
m crocapsul ati on. For exanple, in the case of

i tt énhikit theodgcraisaain @dlorpdeyelspii® propestgnbfiahe pigment,
pol yur et hane, polyvinyl 1o pyrrolidone and epoxy

@afds@ﬁ B Soatitid ﬂ!i’é ﬁ%@nf D588 arlﬁi/ thd oggatlﬂc polymers because

nerlzatlon rs or COpO yners

('ﬁﬁﬁt HieRt - 3?%0&1?% preAIRErErs S Felafiebnianh ja by apsule.

aci d copol ymers fpol yvi nyl chl or| de, EJO| yvi nyl i dene
cWheni the thel eeganie polymars s lass tham 1%s dhefeffect of
i n-1iqui d curi ng, SOdI um al gi nate, 15 pol yvi nyl

atapeiddtiog éd hbidly eidited. n Cuitverpelyywhesiibexaérls 20% by mass,
sui t abl e. I n the case of the coacervati on nethod,

g el t*e%szognd SRR AP Bodedle.

i gment |t ble, of course, to utili I
tp hg met(ﬁ f?her properties, it is more pre era%le &at the

am.ount of the organic polymers is in the range of 5% by mass to 10% by
mase;, relative to the amount of the water-insoluble color material.

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

the state of being intentionally exposed.
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m crocapsul at| on that are knovvn convent| onaI I y and
publicly inaddition 20 to the above. Wen the phase
i nvasi on nethod or the acid out nethod is selected as

WO 2007@94988¢ hod for ni crocapsul ation, the ani oni RCHIRpEH/321929
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polymers are used as the organic polymers which

constit g gﬁfee rglam? Pl eg"EEHP rv?tEh%hsiébfﬁea%&g&B%@ﬁ%le pigment or

nlCTOC& ase | nversion

07/ 049806 PCT/ JP2006/ 321929 net l ex or .
ctg‘ﬁpﬁ%lafdéﬁtﬁr le { garogn g’% df gufh gﬁep or hrg@?e;égl, the

the self-dispersibility or solubili ty in water and the
alispersitaliey iofilthespigmead me¢ihaticedeewerb ivehan ghegontant of the
sel f-di spersi bl e carbon black, or a mxture of the

FQﬁtc”BBE&hé&ls $41GR1atdely Clofv - ifli EREcapBLR. Pi DARA! it0is more

f s dispersible carbon black, the curing agent and

the an rgani c e

I GERbR e 4Be Recns R PHPBE heBu iR b4 i RN to assure
sol vent phase or the organic sol vent phase is placed
itheshEnignt storage stakility of thagtl es with ,

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

t he rabdt és phefeeablevterselent aretdtabile organsc polymehtepending on
to produce by m xing the vehicle or the additive for

ithe ﬁleaﬂm b $nickétiipduldtion. NEF&¥ gﬁﬂix&)l@ Ofr/ §hé caB@%f 1nterface
Particularly, in térns of belng capable of dlrec

Ucing .the di spersion for the recor.d
ReRPLAbET o, BAPERES Puvamfadr s apEbidekha, ghlins
recording liquid. Meanwhile, in_ the acid qut nethod a
yarelidones jpad £pgBY aresams pire syitahle.pr bauthe saseebho® situ
including a step of neutralizing sone or all of the

grolymerizgtionps polyinlees arsronicopglymerscoof al(matb)amrghml cacid,
polymer with a basic conpound and kneading it with a

: C(ﬁ:{eQﬁ) Bt hald- éﬂéih)éérﬂ% dter dbpRISitrb] SybbsereRtiacrylic

I spersible carb 'ack in an” aqueous

acid copolymers, polyvinyl chloride, polyvinylidene chloride and
polyamide are suitable. In the case of in-liquid curing, sodium alginate,
poly'vinyl alcohol, gelatin, albumin and epoxy resins are suitable. In the
case of the coacervation method, gelatin, ceﬂuloees and casein are
suitable. In order to ebtain the fine and uniform microcapsulated
pigment, it is possible, of course, to utilize all of the methods of
microcapsulation that are known conventionally and publicly in addition
to the above.

When the phase invasion method or the acid out method is
selected as the method for microcapsulation, the anionic organic
polymers are used as the organic polymers which constitute the wall

membrane substance of the microcapsule. In the phase inversion
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solvent: and a step of meking pH neutral or acidic

with an acidic 20 conpound to precipitate the anionic
oup- cont ai ni ng organi ¢ polyners, which are then

r
Wog‘?‘y@ﬂ?s%to the pignent, and the hydrous cakeP§BJIP2006/321929
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m crocapsul ated by neutralizing sone or all of the

AN, SHBEILELES, BomB S0P BOU unlfhi NSl potymors
O S SR SRS e Ph g o matorin

pi gnent abundantly. The sol vents used upon the above
ndegho @spself-disparsible | nigmentoer selfzdippersiblek gartminc bhaks or a
such as nethanol, ethanol, propanol and butanol;

aimikBireCoh yHé Qobirb aiiftesiat ueh e nelt-ispbRdible! pafiflent or self-
xylol; esters such as 5 nethyl acetate, ethyl acetate

. . | i ~ .
HpPLkle, RaRAA Tl M Hhfile HEREVRE R MR preantc
CBRly iRy A5 TaAGR s RreaRU Aok Blage Hhs aleR iadlaced in the

met hyl cel | sol ve and butyl cellsolve. The

norgapic pelvent phapeoe dhe preamicasdventnphaswis placed én the water
separated fromthese to solvents by centrifugation or

fid t ma4aken, mibdchpsdlesS ShtH I esblMiidpesing asd Nenversion
requi red solvent and the redispersion is perforned to

v an_d-nla ofy. iyt : e icle. :
HEEAERD, D In ] E6ER g iBE IBYGRRAT phabTiC1s pg problem
above thod i.s. preferaply 50 prmto 180 nm_The anpunt
o0 produge, rFPrﬁ“%pﬁg V?ﬁw OF, e ddifivn O khe Fecorsiing liquid
preferably 6% by nmass to 15% by mass and nore
pmethe atganié ®obientadwset o Paztichlariy sa. tewrenof beingneapuble of
is less than 6% by mass, the image density is
 OigE @RS §0l UBingO th@%@ﬁeﬁ%@rfoﬁ&ﬂéol\@éﬂrdﬁgj Hr?%d, it is more
Kel'y

feathering and the bleeding may nore |i occur

%i%fér%.bgeeﬁ)r 83 ¢fle \ﬂqﬁﬁ& séiofw)énit for HE recording liguid.

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

dispersion containing the fine anionic microcapsulated pigment
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cases. When it exceeds 15% by mass, the nozzles are

easily dried and a 20 non ink-di schargi ng phenonenon
occurs when the recording apparatus is Ileft stand,

WO 2(0A¥8hi | ity i s decreased due to the excessPUBPR20PH/FA929
ink viscosity, imge density is decreased due to

non s rea dots i ng i mages becones rough.
RIS BSlpég%‘Fﬁgﬁ‘P“ﬁ%ﬁh& t> 52 \WD 2007/ 049806
PCT/JP2006/ 321929 t he wat er-sol upl e organi.c
sol ventlh Véﬂtspﬁﬁglup@ §V?1d134°ﬁ@°a@sb‘?
« car bon atorrB and gl ycol ether conpounds is used. Wen

atign dnclude, for

telvamydé yalkyt ahphobdsudsas esthanel) sthanol) pmopdamolsnd butanol

sufficient perneability is not obtained, a recording

R ticShydRicARSbP SfclP a8 Cﬁéhz%léj GoRidInd &yl Esteld§ such as

letter quality and the inmage density are decreased

bec ein S ngQ uf fi t o]

s REAVE el o ST LAl A AR bl gt
cases As t he onoI conpounds haV|ng 8.qQr, nore. ca
hyduecarpgps S@%g
(solubility 4.2%at 25C), 2,2,4- 10

gt ehlozoforgy pngd ethylsng dighloride; ketones such

taisi st buyé ahdSmmhyhmhmyl I;etdneblelthegs Quﬂ?/oaattenﬁa(hyckoﬁ;ran

sui table. The anpbunt of the water-soluble organic

%‘ﬁ'deﬁBkaﬁé) &ﬂs@ﬂ%@ q‘,dcﬁ adoﬁlﬁﬁ?}&la&@lbéoﬂv@ Avd Basy deﬂsgﬁroé) The

by mass and nore pref eraby 50by mass to 10% b

TR AP pipaTra N Aihe BhHGd B ﬁ%"“ﬁ%ﬁw‘gﬁeﬁ s
10 pol yhydric al cohol ~aryl ether conpounds.  Specif

conpounds include ethyl ene glycol nonoethyl ether,

solviepte by sentrifugasionon filtratipoand thisdp stinrpd with water and

¢hbykguired|spbwentnamb bhé ybdepbesion is performed to yield an ink of

interest. The average particle diameter of the capsulated pigments

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

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

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

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

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

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

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

20

non ink-discharging phenomenon occurs when the recording apparatus is

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

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

resulting images becomes rough.

<Water-soluble organic solvent>
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di et hyl ene gl ycol ‘monomet h.yI et her, di et hyI ene gI ycol

nmonoet hyl ether, 20 diethyl ene egcoI nmonobut yl et her,
tetraet hyl ene egcoI nononet hyl et her and propyl ene

WO Hloy/e#80Gqpnoet hyl et her. Specific exanpl es of PATEP2006/321929
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pol yhydri c al cohol aryl et her conpounds i ncl ude

et hyl en col nyl et her .and, et hyl ene gl ycol
ronsberSs i, Rerer SRR RsaSht i RncanY sioseeb $8mpounds
<Wetting agent> The mettlng Is not particularl

| hﬂmgoﬂq OF MPTBCazhon SHRIPE ;andséye@k ihen cpmpoungs ds us

rpur pose, and for exanple, at |east one selected from

pol yol Wimmowhes polyadt esmpounduhds, lesseghannBowasisorNdtoms,
5 saccharides is suitable. The polyol conmpounds

| S\efRdsia o e%xe%ﬂi%l & m&%mm{dyﬂg o?écst B eﬁi‘fﬂ; &Rined upon

ethylene gl ycol |ethylene g

bokEign AP, S e iy oPaliy A f%ﬁn%egﬂaéé’ ansity are

3-nethy| 1, 3- butanedlol 1, 5- pent anedi ol ,
1desrpaseshbesanse ink iy poesufficiently spreed anethe secording media
1,2,4-butanetriol, 1,2,3-butanetriol and petriol;
mmli;a\safﬁiﬁénﬂydilhpixe@é lybomkRrasés.such as et hyl ene

gl ycol . nonoethyl ether, ethylene glycol nonobutyl

gl gﬁél %ﬁ%&?ﬁﬁﬁfe?@ﬁﬁ’%&f&?ﬁﬂfﬂﬁe 52% pe sALERHS, for
Sef:@%éwsne%%%giﬁ %%ﬁ%a%éphyﬂ"&pﬁ@% Bt 25°0), 224
al cohol g et hers such as_ et hyl ene %col )

fstpethelid, Swensanediol ok 293 @1 25767 alve smytabls. her |
These .may be used alone or in conbination of two or

nmore. Afwngnidiait) of thd erdter-eblublé arphnid sdlveti €6 /Hecidded is
effect on t he

- preferably 1% by mass to 20% by mass and more preferably 0.5% by

mass to 10% by mass.

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

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

Specific examples of the polyhydric alcohol aryl ether compounds
include ethylene glycol monophenyl ether and ethylene glycol

monobenzyl ether.
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preventron of spray property defect due to the -

solubility and the water 20 evaporation, glycerine,
et hyl ene gl ycol, diethylene glycol, triethylene

WO 28951398806 t et r aet hyl ene gl ycol, pol yet hyl ene §CYdB1006/321929
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propyl ene glycol, dipropylene glycol, tripropylene
utanedlol 2, 3- but anedi ol ,
94‘%3'%*%%&%&% |

3- et hyI 1, 3- but anedi ol ,

- pr gpanedi oI 1, 5- pent ned| ol he nedi ol , ..
2 rret hyieoWal fp’éﬁtaﬁ‘?@&rlélm 1%’%‘9&!‘3( g’f‘t » cap E‘? @ptippally

- WO 2007/049806 PCT/ JP2006/ 321929 hexanetrlm,

shlesthidydgpendingem ther putpaseohndifor exaimple)| attleasonmdelected
trimethyl ol propane are particularly preferable. The

Iefrh gﬁﬂp%ﬂﬁwxﬂgl URRtahOl cotXpélhds, drehe@binpdads and
sel ec{igo from?2 pyrrol i done, N-nethyl-2-pyrrol |pgone

ro 5 pyrrolidone and s-caprol actam The
g?g%%p‘ﬁ%o%%tqﬁ%l ude for exanple, at |east one
sel ected from urea, I our et hyl ene urea, an
1, 3- di Fdenpelyol FW&E& 8 ds ftﬂrr?eagrﬂianmbr"ﬂ?% alcohols
urea conpound to be added in the ink is generally
pueh asaphylefieytnl, diesbyleneiflyedly tniethyleneiglycok polyethylene
preferably 1% by 10 mass to 20% by mass. The

ghrenar p 9};@ %ﬁbﬁ@e gr?aqsachrbsgﬁedﬁtsat@rtﬁtﬂa%mol 1,4-

ollgosac es (i ncluding trisaccharides and

?)Hylgeg t6f; ?‘kle%ﬁog?%aé%%gé o dg ﬂlg‘? r ufé? gllgé Sixanediol,

ribose, xylose ar abi ,nose galactose

Ehypsticos 2 pahasmetrioh of,2bbutancteinhl o oL2- Ehatanetriol and
mal totri ose are suitable, and maltitose, sorbitose,

@k trdal) plokotadenst ahdhabdt]ﬂ:gsl: ethers srm:ﬂata'ls:ertlwﬂélye glycol monoethyl
preferabl e. The polysaccharides nean sugars in a broad

. SERSE ARGIGRN ghiRol l&ﬁSﬂoEt&yT NAGHIEP aatetﬁytbares gBhHel MSnomethyl

a- cyclodextrln and cel I ul ose, which
ether, diethylene glycol monoethyl ether, diethylene glycol monobutyl

ether, tetraethylene glycol monomethyl ether and propylene glycol
monoethyl ether; polyvalent alcohol aryl ethers such as etl'lylene glycol
monophenyl ether and ethylene glycol monobenzyl ether. These may be
used alone or in combination of two or more.

Among them, in terms of obtaining the excellent effect on the
prevention of spray property defect due to the solubility and the water
evaporation, glycerine, ethylene glycol, diethylene glycol, triethylene
glycol, tetraethyleme glycol, polyethylene glycol, propylene glycol,
dipropylene glycol, tripropylene glycol, 1,3-butanediol, 2,3-butanediol,
1,4-butanediol, 3-methyl-1,3-butanediol, 1,3-propanediol, 1,5-pentanediol,

1,6-hexanediol, 2-methyl-2,4-pentanediol, 1,2,4-butanetriol, 1,2,6-
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occur widely and abundantly in nature. 20 The
derivatives of the saccharides include reducing sugars
the saccharides (e.g., sugar alcohols (represented

of
WO pp7pHP80Gener al fornul a: HOCH2( CHOH) nCH2OH, RETRIR2096/321929
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represents an integer of 2 to 5), oxidized sugars
( ONi ki AG ur op} ' 1AM NQ: ac
R Smet ot O R pRool " CPeSttty Aot WuletioleRling | and
preferahl . The sugar . .5 2007/ Q49806 ' '
RS S0otrapase % Rnctineiedly REEAS T or exanpi e,
maltitol and sorbit. The content of the wetting agent
i n t he Thelactapy eqropewngs Todads, fomezemnlesatddapt one selected
and nore preferably 15% by nass to 35% by mass. Wen
tiremc ontZepyrrolidbae, Sniimethid-2pyabtidoass eaqiHpdrokystyl-2-
and the poor 5 jetting of the liquid drop sonetines

is too large, the ink

.SC%@??%yﬁﬁd%ﬂ%¥§§§%§5§hd exceeds the proper

Vi SCOSI range in s .czﬁfs. <Surfa tanti> The
sur f act it Urea fompexmdscinclide; for axamplec 3t lgast one selected
optionally to selected depending on the purpose, and
i udren, thaeuxeasrgthplengninrgd andul,Badimethy]-2nismidaavlidinonte.
surfactants, anpholytic surfactants, acetylene

dihe amdagesf ehs aeh adospait th Wer hdgedasethe ink is generally
surfactants. In. particular, at |east one selecte

fro £ j o f I 10
B R 68 8 ASE) e Lt 1 by
hCI—QOOO%ﬁ . . Ceneral Fornmula (1) 15 where R

MBRFLERAYS by masky | group: h represents.an integer of

3 to 12; and Mrepresents any one selected from
al kal i Thet alsacomarides include monosaccharides, disaccharides,

. oligosaccharides (including trisaccharides and tetrasaccharides),

polysaccharides or derivatives thereof. Among them, glucose, mannose,
fructose, ribose, xylose, arabinose, galactose, maltose, cellobiose,' lactose,
sucr(;se, trehalose and maltotriose are suitable, and maltitose, sorbitose,
gluconolactone and maltose are particularly preferable.

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

- The derivatives of the saccharides include reducing sugars of the
saccharides (e.g., sugar alcohols (represented by the general formula:
HOCH2(CHOH),CH20H, where n represents an integer of 2 to 5),
oxidized sugars (e.g., aldonic acid, uronic acid), amino acids, and thioacid.

Among them, sugar alcobols are particularly preferable. The sugar
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quat ernary ammoni um quat ernary phosphoni um and
al kanol am ne. [0089] CH2COO-R2 General Formula (11)
20 MD3SCHO00- R2 where, R2 represents an al kyl group;
WO 20F04989%pr esent s any one 56 WO 2007/ 049806 PCT/IP2006/321929
PCT/ JP2006/ 321929 sel ected from al kali netal ion,

at et nar niu ater ho oni um and
ARSI Dol Rt P SRR SRR Cener i
Formula (111) 5 where R3 represents_a hydrocarbo
group AR genteni phthewetting agent g therink jsopreder hipdow by
+R4- (OCH2CHZ2) j OH- General Formula (1V) 10

whasetoBD% dyyr mass tandambyel poeferably 5%y madsjto 35% by mass.
represents an integer of 5to 20. CH3 H"(OCHCH 2)

WhdPHCEBAtdtRE toen@aall, Y AbLAed Hie ¢ Aridd and 1%13 poor

represents a hydrocarbon group, and L and p each

[ eprese ni.ntegers of ,.1 to 20. 57 7/ 04 .

5 singenbbhy Sui8oTA BoRenid ofrec Wi e Satés? is coo
C- C~-CH2CHCH3 . . .
large, the ink viscosity is increased and exceeds the proper viscosity

range in some cases. ‘
<Surfactants>
The surfactant is not particularly limited, can be optionally
10 selected depending on the purpose, and includes, for example, anionic
surfactants, nonionic surfactants, ampholytic surfactants, acetylene
: egconasedj surfactants and fluorine-based surfactants. In particular,

at least one selected from the following general formulae (I), (ID, (I11),

(AV), (V) and (VI) is preferable.

R'"—-0—- (CHCH,0) hCH,COOM - « - General Formula ()
15

where R! represents an alkyl group; h represents an integer of 3
to 12; and M represents any one selected from alkali metal ion,
quaternary ammonium, quaternary phosphonium and alkanclamine.
[0089]

CH,CO0-R?

I General Formula (I1)
MO3SCH COO—R2

20
where, R2 represents an alkyl group; and M represents any one
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OLC-ARA(vI ) HRCHRH'H 040r I I HH
Were q and r each represents an integers of 0 to 40.
The surfactants represented by the above structural

WO 2087/p498%e (1) and (11) are shown speci fi cal IBCH/ 2006631929
aC| d forns below. 5 (I- CH3( CH212Q( CH2CH20O) 3CH2COOH

%PQC%CHZ : CX G&ZH qltﬁ}cf\g?g_'ary amznomum quaternary

CHS(CH2)12(XCH2CH20)6CH2COO—| (1-5): CH3
( powoHpclijaolpoom CH3  (1-6):

. CH3( CH2) 6CHO( CHZCHZO) 3CH2000H 10 (CH2)6CH3 CH3 CH3
deRGODCHCH2CHCH3 (1 1-1) HO3S - CHCOOOHCH2CHCH3 CHB3

CH3 CH3 | COOCHCH2CH2CH2CH3  HO3 S -
CHOOO CH3 CHS3
R3 0 (CH,CH,0) H General Formula (If])

5 where R3 represents a hydrocarbon group and k.represem':s an
integer of 5 to 20. l
[0091}

(OCHLCH,) jOH = = = QGeneral Formula (IV) E
10 where R4 represents a hydrocarbon group and j represents an
integer of 5 to 20.
CH,
H-'(OCH,CH,) ,— (OCHCH,) _-R® General Formula (V)

where R5 represents a hydrocarbon group, and L and p each

15 represents an integers of 1 to 20.
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(CH3) 2 CH2CODOHCH(CH3)2 (I1-3)= HCBS- CHOOOCHCH ( CH)
2 CH (CH3) 2 CH2C00CH2CHzCH (CH3) 2

WO 0075039896000 CH2CH2CH( CH3) 2 The ani oni ¢ sur f a@CAAP2006/321929

10

i nclude, for exanple, polyoxyethylene alkyl ether

acetate sal ts, dodecyl benzene sulfonate salts,
dﬂbtdﬂgaltsCH (ﬁhd pol yoxyet hyl ene al kyl et her

sulﬁatelsalts| hle “noni oni ¢ surfactants include, for

pol yox thyI al kyl ester, -ggkywethyl ene sorbitan
fatty ' %ﬁr pol yoxyet hyl ene al kyl phenyl ether,
pol yoxye®Bhyl gne2 ul kyl anmine and 1o pol yoxyet hyl ene

al kyl tait,ge. | THe[ anphol ytic surfactants include, for
exanpl L “Ifauk Yl ahi no propi onate salts,

| auryl %hy bét'ai ne, stearyl di nethyl bet ai ne and

l auryl hydro et hyl bet ai ne. Specifically,

[ auryl di met hy am ne oxide, nyristyldinmethylam ne

oxi de, st earyl di net hyl am ne oxi de, 15

di hydr%a'ehyahdmre;alchrriepmsenitsjan intd gear p€OHpldfhe pal m
oi | al kyldi net hyl am ne oxi de,

di met hyhaldarfddRahed Riprabéifted sy thé BBHYY lsmiéfwfaqetbﬁhwae (D

As the acetyl ene glycol -based surfactants
§84 r(ﬁl) Gre %ﬁewbﬁl s,ep%%lﬁcally in free acid forms below.

€H ?C (e gIHn}ﬂBene al kyl ether,
. pol yoxybr opyl dne” pol yoxyet hyl ene al kyI et her,

(I-1): CH3(CH2):20(CH2CH20);CH:COOH

(I-2): CH3(CH2)120(CH:CH20),CH;COOH

. (I-3): CH3(CHa) 120(CH2CH:0)sCH:COOH

(I-4): CH3(CH2),20(CHzCH20)sCH.COOH

(1-5) - CHq Gty CHO (CH,CH,0) CH,COOH
CH,

(1-6) Gy (CH) (GHO (CH,GH,0) 01, 00K
(CH,) 4CH,

CH, CH,
?Hzcom':rl<:t12(|:ricr|3
H0,S —CHOOCHOH,CHCH,
CH, CH,
GHS
lcn_,_coo'cucﬂzcuzcnzcua
0,5 — CHOOOGHCH CH,CH, Gt
CH3

(Hi-1):

(11-2):
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glycol-based oneé such as
2,4,7,9-tetranet hyl - 5-deci ne-4,7-diol, 3,6- 20
net%xl-4-octine-3,6-diol, 3, 5-di et hyl - 2- hexi ne- 3-0

di
WO 27049806, f ynol 104, 59 t.. WD 2007/ 049806 PCT/JP2006/321929
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PCT/ JP2006/ 321929 82, 465, 485 or TG supplied from
Air Products (USA)) C(I?ﬂsch? used. As the fluorine-based
surfactants, ones represedted by the follow ng

general -fornul a < @E ui table. (11-5):
(%Iﬁgjz(CFzCFZ)np OnH 5 where m
repr €se i

' ent g2 |é o 10 and n represents an
i nt eger oi'm:tgﬁ) ﬁéﬁﬁéﬂﬂm&u ne- based surfactants

i ncl ude, for exanpl e| Sefl uor oal kyl sul fonate salts,
per fl uoroal kyl car bo@@(@g 2 salts, perfluoroal kyl
phosphate ester, perfluoroal kyl ethyl ene oxide

adducts, 1o p I et ai ne and perfl uoroal kyl
gmi-+ ;oxi de co gﬁ%geﬁﬁﬁgb%gmrm ally avail abl e

fl uori ne-fgpgecciobta iyncl ude, for exanple,

Surflon 5- %11, 5-112@%”1@5'?)25121, 5131, 5132,  5-141,

S- 145 supplied from Asahi dass Co., Ltd.); Fullard .
FC- 93, g@iomc sgrfapants 2nclwde, 185, ek@npleCpolsoxyethylene
FC- 431, FC-4430 (supplied from15 Sumtono 3M Ltd.);

NHERI athdr 4détaté shite, dbdéoyl Ksiepel ARTEHAR sdDR, NhRPAR salts
I nk And Chemicals, Incorporated); Zonil FS-300, FSN,

F j P ; and F-Top
E@%g@g%@%ﬁ&gg%zg%éﬁ%@f%ﬁ? ié%m JECOM) . Anopng

t hem nil FS-300, ESN, FSN 10Q, _FSO (supplied from
DuPont )L be,meaiene Swiagtapty éFé’}‘;‘gﬁo oF e3RmPde, Relyoxysthylene
20 and enhanced col or devel opnent, can be suitably

wdbyl <ethen nmdyexiprbpxiemg agpolyoxyethylene alkyl ether,

+ polyoxyethylene alkyl ester, polyoxyethylene sorbitan fatty acid ester,

polyoxyethylene alkyl phenyl ether, polyoxyethylene aJkyl amine and
polyoxyethylene alkj}l amide.

The ampholytic surfactants include, for example,' laurylamino
propionate salts, lauryldimgthylbetaine, stearyldimethylbetaine and
lauryldihydroxyethylbetaine. Specifically, lauryldimethylamine oxide,
myristyldimethylamine oxide, stearyldimethylamine oxide,
dihydroxyethyllaurylamine oxide, polyoxyethylene palm  oil
alkyldimethylamine oxide, dimethylalkyl(palm)betaine and
dimethyllaurylbetaine.

As the acetylene glycol-based surfactants, for example, acetylene
glycol-based ones such as 2,4,7,9-tetramethyl-5-decine-4,7-diol, 3,6-

dimethy!-4-octine-3,6-diol, 3,5-dimethyl-2-hexine-3-ol {e.g., Surfynol 104,
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As the color material fixing agent, optional resin

emul sions and wultraviolet light curable resins can be
used. The resin emulsion is obtained by dispersing

WO 208%044806i ne particles 60 WD 2007/ 049806 PCT/JP2006/321929

10

15
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PCJj’/JPZOOG/ 321929 in water as the continuous pha_se_,f
00 4BBL4SPOA T o Mo Mo SRy (VSR AR e

particles in the resjn mul sion) of the resin fjne

parti ciAgs th8 tmrsrt?éiagwﬁ w?%@a%r oacenteptesented by the
generally preferably 10% by nass to 70% by nass. The
doldowine geverat fernilan@l-6) ané suttableesin fine particles

is preferably 10 nmto 1000 nmand nore preferably 20
Tr-8)0 G F(CFRRFDLSOHRCHLO(CHRICIRONH the use for

the inkjet recordi ng apparatus. The resin fine

partic i ngredie ' e_dj. snersino [

Part 1 corsrye Toneaets: 4 pib et bEOCR JO05R of sifbeschts an
dependi ng on the purpose, and includes, for exanple,

anteger of 149405 vinyl acet at e-based resins,

styrene-based resins, butadiene-based resins, :
st yr endheut dfiu@npeibased masfactants nyinctideyr i dor bassample,
resins, acrylstyrene-based resins and acryl

PelflGORRAIPAS e GulBRhlS . MNIN)I pEEThorbABACT ¥arboxylate salts,

Silicone-based resin is 15 particularl’y preferable.-

As _the resiyn_enmul,si,on hos Il I esj:zed
EErA TR DRy PR A estse B- RS QIR EUIVIRE BhAE aducts,
comperci al |y avail able resin enmul sions include, fo
eerfiperoalkyl hataing and pgyuoreatkybaming o -cae%lgﬂqvéf&
resin enul sions, supplied from 20 N ppon Paint Co.,

Lt d. ) ; Thencammetoiilly avajhble fheirmebasead enrfactyopisi sxtlude,
from Dai nippon I nk And Chem cal s, |ncorporated);

- BoneRfhpR4 Whrflon S-111, S-112, S$-113, S121, S131, S132, S-141, S-145

(supplied from Asahi Glass Co., Litd.); Fullard FC-93, FC-95, FQ'98, FC-
129, FC-135, FC-170C, FC-430, FC-431, FC-4430 (supplied from
Sum'itomo 3M Ltd); Megafac F-470, F-140,' F-474 (sﬁppiied from
Dainippon Ink And Chemicals, Incorporated); Zonil FS-300, FSN, FSN-
100, FSO (supplied from DuPont); and F-Top EF-351, 352, 801, 802
(supplied from JECOM). Among them, Zonil FS-300, FSN, FSN-100,
FSO (supplied from DuPont), which are particularly good for reliability
and enhanced color development, can be suitably used.
<Color material fixing agenf >

As the color material fixing agent, optional resin emulsions and
ultraviolet light curable resins can be used.

The resin emulsion is obtained by dispersing resin fine particles
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(styrene-acrylic resin enul sions, supplied from

Dai ni ppon I nk And Chem cals, Incorporated); SAE-1014
(styrene-acrylic resin enul sions, supplied from Zeon

WO 2Y7j8#188G i on) ; Sai bi nol SK-200 (acrylic resi nPEHIE2006321929
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61 WO 2007/ 049806 PCT/ JP2006/ 321929 Suppl led from

A8 gt r( ATPLE BhntiBAHRE Phat®; and Wad toptailh dfieEgint uch as

Haas ggrll SBCX- 2821, 3689 (acryl silicone-based:
érraugﬁﬂewn BBFeS8aTY-r om Toyo Ink MFG ~Co., Ltd.); and

. #3070 (nmet hyl nethacrylate polyner resin enmulsion, 5

suppl i €thé ropntaik deont€nt oof thel. desid hiine apmmles')fmt ke resin
resin fine particles added in the resin enulsion is

RIRGREGD! ¥F ﬁbel%éiﬁ ﬁﬁéia&ﬁcﬁgc’/ﬁ@& dBpérsit® 'phase ingredient is

preferably 5% by mass to 20% by mass an st|II rmre

pre bl % int

RarBeEAY mfeterablt. 0%y Bpsd 36 Y4 BB Ragd) e hffingeitinyticte
effect and jetting_stability are not sufficientl

chameter of hhe sesin ne partiplesnis preforably d0s0m s/ lﬁﬂesnm and
the storage stability of the ink is sonetines

daora peeferspgc?0 imm etoadP0 enn ppattienlalrly asnsiletingi Gt use for
curable resin can include those obtained by
Qﬁbxﬂgjét%g&(gﬁé %,Pgrm@topol ymeri zable 15 nononers

acrylic photop yrrerlzable ollgorrers As the

acryI| hoto Q aturated

car box T FesiR e PorAdte Metoient Bheaaﬁﬁpr?éflﬂﬁcli’]}ﬁ‘ﬁe is not
acid and_esters_. thereof include, for exa al kyl
Particalarly timited gap beyepiipaaldy sek&tesbéﬁm@nglthe purpose,
(met h).acryl ate, al koxyal kyl (neth)acrylate, 20

faydlr ansladey,| férekhpgdey agiwlic awbsigal kinlyl , acetate-based resins,
(meth)acrylate, tetrahydrofrufryl (neth)acryl ate,

~ %Hfﬁélne(ﬁﬁge@ edink attadicheitded resins, styrene-butadiene-based

resiﬁs, vinyl chloride-based resins, acrylstyrene-based resins and acryl
silicone-based resins. Among them, the acryl sih'cone-based‘ resin is
partlicularly preferable.

As the resin emulsion, those optionally synthesized or
commercially available ones’ Ic;ay be used.

The commercially available resin emulsions include, for example,
Microgel E-1002, E-5002 (styrene-acrylic resin emulsions, supplied from
Nippon Paint Co., Ltd.); Boncoat 4001 (acrylic resin emulsion, supplied
from Dainippon Ink And Chemicals, Incorporated); Boncoat 5454
(styrene-acrylic resin emulsions, supplied from Dainippon Ink And
Chemicals, Incorporated); SAE-1014 (styrene-acrylic resin -emulsions,

supplied from Zeon Corporation); Saibinol SK-200 (acrylic resin emulsion,
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(nefh)acfylafe; behzyl (neth)acrylate phenoxy
(nmeth)acrylate, nono- or di- (neth)acryl ate of
al kyl ene gl ycol, polyoxyal kyl ene gl ycol,

WO 2007/48806y | ol propane tri (nmeth)acryl ate and peRCAGPIORBIIH29

10
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62 WD.2007/ 049806 PCT/ JP2006/ 321929

Ll ALIRL S a8 Iné%ﬁ&ﬁﬁhgﬁp- | 1360 ) PR APARPER, Ac61
Ricraen Zﬁgmf sReplipAdrs aﬁﬁ)%@” LT p—

- di substituted with 5 al kyl or hydroxyal kyl group. The

"2821y %Sﬂdanrgdssﬂmmhmhased emusimp Isapplietd yiromaToyph bk MFG
allyl isocyanate, diallyl phthalate and triallyl
IGRCAAY: aded #BFD (nRERPT MStHABI 1Bt @ GFolyAle?: resin emulsion,

norbornyl (meth)acrylate, dicycl opent enoxyet hyl

chephydrgnayiean %eﬁ%&@pem(ﬁ@?ﬁ)yﬁi?%elgster of

di et hyl ene gl ycol dIC cl opent nmonoet her, and

(et h) ddeyiamaunk tafy t%? BiDo WmﬁléSoadded in the resin
pol ypr opyl ene gl ycol dlcyclopentenyl nonoet her are
ansulsiorc isipeeferablyy 0)16pdiyt amss tof B0%UNhY enass, more preferably
di cycl opent enoxyet hyl cinnamate, 15

Q. 5%Ch,P E@zi’é&ﬂpﬁﬁ%t B%'mﬁ@é‘ Qﬁﬁ'ﬁmtr_ﬁofﬂ pAAE BV R BY ass to

al so 1'ncluded. Als nono( nmet h) acryl ate or

gI]O t %ﬁcr ){_Bj%lgt% @BF?}F’@ %Tﬁﬁﬂ‘é &%késs than 0.1% by mass,

3,9-bis(1, 1-bi snet hy I-2-

eujisclegemp effect and ﬂ%‘ttmﬁ)ﬁb@@hhb pse Ziot sydeigatlynenhanced in
3, 9-bi s(2-oxyethyl)- spiro[5, 5] undecane, or

wone( exdes) aWlyémtie erteedshy0% sy massethe sporagyl stabilty of the
oxi de addition polyners of spiro glycol thereof, or,

: qﬁkhé’%oﬁ%tﬂefé’éeceﬁfé@( met h) acryl ate,

azabi cycl octenyl (meth)acrylate and

Specific examples of the ultraviolet light curable resin can
include those obtained by polymerizing acrylic photopolymerizable
monlomers or acrylic photopolymerizable oligomers. |

As the acrylic photopolymerizable monomers, unsaturated
carboxylic acids such as acrylic acid and methacrylic acid and esters
thereof include, for example, alkyl acrylate, cycloalkyl acrylate,
halogenated alkyl (meth)acrylate, alkoxyalkyl (meth)acrylate,
hydroxyalkyl (meth)acrylate, aminoalkyl . (meth)acrylate,
tetrahydrofrufryl (meth)acrylate, allyl (meth)acrylate, glycidyl
(meth)acrylate, benzyl  (meth)acrylate, phenoxy  (meth)acrylate,
mono- or di- (meth)acrylate of alkylene glycol, polyoxyalkylene glycol,

trimethylolpropane tri(meth)acrylate and pentaerythrit
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bi cy.el. o-[-2,.2, 1*]h-<5'-'hept ene- 2, 2- dircar boxyffenoal I yi' 'e-s't'e'r

are included. Al so, dichloropentadienyl
(meth)acrylate, dicycl opentadi enyl oxyet hyl

WO 20RE9493%cr yl ate and 63 WO 2007/ 049806 PCT/JP2006/321929

PCT/ JP2006/ 321929 di hydrodi cycl opent adi enyl

)n?ecl;%ﬁ'&g fare i ncl uded. These phot opol yneri zabl e
m)no;rkers

e used al one or conbi nati on of two
or nore acr I|c poI rlzable I|g
acryl at%cé’i"ll@ o o‘F‘e q%e ﬁ)‘g erRatgs, t POPE Ciude for

~exanpl e, di gI yci dyl di et her di acryl ate of bi sphenol

fexarmple i tmethadrylaside, ediocgtonesi(methdagiylamids,d aadd N,N'-
nmet hyl t et rahydr opht hal i ¢ aci d anhydrate, reaction
PAIRGUGHS RS- (ﬁB@K)élcrjrlﬁ%hﬂeaﬁfbn%sﬁMQﬂiﬁi@éﬁt by ! dﬁﬁwhﬁ&&d with

and ri ng openi ng copol yner esters of glycid

dj c acid anhydrate. 10 AI so
%Iig ﬁ&gﬁg%lggfs%r-based prepol yners such as esters
met hacrylic acid mer and pol yol, pol yesters
obt ai nebhe vl fomRe igglude, der example, aallyl. alephol, allyl

pht hal i ¢ acid anhydrate, reaction product s of
psbepenaye, dilaﬂyhplhthmlatexlanﬂtﬂnidlball isaoyphamitbe, reaction
products of pol yethylene glycol, nmaleic acid

anhydr aRoandseboraiylly| (HBEHAEHIARY © Abfborhyl | n@daéﬂﬂgcrylate

Al so, pol yVi nyl aIcohoI based prepolyners suc

SRR PE ot o SEUBIERE AN 14/% %‘%e%%‘pmpﬂ

g@/m yl pethacryl ate, polyacrylic acid or rml eic

et l%ﬁﬁfé\fek}%]é’(ﬂleﬂrepol ymers such as reaction

products of 20 met hylvinyl ether-maleic acid anhydrate
copol yrdfethiutrgldtpdr estget hyfl  diathyleaiee glydohosdicyclopentenyl
obt ai ned by further reacting glycidyl nmethacrylate

* monoether and (meth)acrylate ester of polyoxyethylene or polypropylene

glycol dicyclopentenyl monoether are also included.

Dicyclopentenyl cinnamate, dicyclopentenoxyethyl cinnamate,
dicyelopentenoxyethyl monofumarate or difumarate are also included.

Also, mono(meth)acrylate or di(meth)acrylate of 3,9-bis(1,1-
bismethyl-2-oxyethy1)*spﬁo [5,5]lundecane, 3,9-bis(1,1-bismethyl-2-
oxyethyD-2,4,8,10-tetraoxaspirol5,5lundecane and 3,9-bis(2-oxyethyl)-
spiro[5,5lundecane, or mono(meth)acrylate of ethylene oxide or propylene
oxide addition polymers of spiro glycol thereof, or methyl ether of
mono(meth)acrylate, 1-azabicyclol2,2,2]-3-octenyl (meth)acrylate and
bicyclo[2,2,1]-5-heptene-2,2-dicarboxymonoallyl ester are included.

Also, dichloropentadienyl (meth)acrylate,

dicyclopentadienyloxyethyl (meth)acrylate and
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therewith are included. Additionally, urethane-based

prepol yners linking a polyoxyal kyl ene segnent or a
saturated pol yester segnent or both 64 WO 2007/ 049806

WO 2071149809006/ 321929 t her eof t hrough ur et hanePEHHAR0G¢HR1929
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having acryl oyl group or nethacryloyl group at both

il gfdﬁp%?fc%gé]ﬁaafe 1 (mgtﬁﬁfcrgﬂlgé %g[la r?rﬂl?(%hsélg edNe other

e- particu can be 5

option IIy se] ecte and i ncl ud for
exan‘pl aia? g@gem smmrésm@ardgsnwm#@&%

- agents, antl rust agents, antioxidants, ul travi ol et

Idogi’[ﬁnatisnrdfdsws’,omyg@n absorbers and |i ght
stabilizers. The preservatives and anti-fungus agents

i ncl udeyg tRE R¥PHP ! ghotopoldniaiZdbiotdligdatiris) e l@'ﬁ@ esters of

sodi um dehydroacet ate, sodium sorbate, 10 so

%gﬁ%{g c%g} @(Huf} o_yFJH gi d??lgél ed?e?ﬂeis o&iali’:@late of

artlcularlyllmted aslong pH can be adjysted .to
%L‘éﬂ henpl e Avi teacHoR JPEPdRIty é%f EPORY g TEHE: p ceolaclEl

i nk, and can be optlonally sel ect ed dependlng on the

e thydetratpedrophibaliclj acsd eashydwitedecadtion epadpicts of epoky
am ne such as di ethanol am ne and triethanol am ne,

Hﬁﬁhoéh@Q Hirdfﬂ}iﬁlthylnﬁéﬁllat%' Mﬁﬁ% PPERIMS cépdlfiiﬂé@“ esters of

y roxi.de, sodi um hydroxi de and potassi um hydroxid

guagien dr oxi de of
&%‘g‘r"\??’ﬁ% < afid pHipatic A AR O e Pl
met als such as lithiumcarbonate, sodium 20 c&gbonate
and potdledi upsatarpadapelyestes baser prepolyaerss sueh pgpsters of

for exanple, acidic sulfite salts,
methacrylic acid dimer and polyol, polyesters obtained from propylene

. oxide of ac;ylic acid and phthalic acid anhydrate, reaction products of

polyvinyl alcohol! and N-methylol acrylamide, reaction' products of
polyethylene glycol, maleic acid anhydrate and glycidyl methacrylate are
inclulded.

Also, polyvinyl alcohol-based prepolymers such as those obtained
by esterifying polyvinyll alcohol with suecinic acid anhydrate and
subsequently .adding glycidyl methacrylate, polyacrylic acid or maleic
acid copolymer-based prepolymers such as reaction products of
methylvinyl ether-maleic acid anhydrate copolymer and 2-hydroxyethyl
acrylate or those obtained by further reacting glycidyl methacrylate
therewith are inciuded.

Additionally, urethane-based prepolymers linking a

polyoxyalkylene segment or a saturated polyester segment or both
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sodi um t hi osul fate, anmoni um t hi ogl ycol at e,

di i sopropyl ammonium nitrate, pentaerythritol
tetranitrate and cycl ohexyl anmonium nitrate. The

WO 200T/9498%06dant s i ncl ude, for exanpl e, phenol - b&CIAIP2006/321929
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(Jnel udi hi nder e heno] - based .ones am ne-,.based
CEFBS oMbpeuteR SRR NE] Chop” BT Biking D pBSIBH “Broup  or
phosphor pus- based antj oxi dants. The phenol - based

ametlagraton gronp at bath gnds saarheging .- based

«anti oxi dants) include, for exanple, butyl ated

hyQtleeyimpredieats®, 6-di -tert- 5 butyl - 4- et hyl phenol
stearyl-(3-(3,5-di-tert-butyl-4

hydr oxyphenyinahr eR i¥ts are' not particularly limited, can be
2,2" -nmet hyl enebi s(4-net hyl -6-tert-"butyl phenol),

2,2 - hyl enebj s(4-ethyl - 6-1 ert,- Qut ¥l phenol 4_4"' -,.
Sutindabnseeerl Ab peidl ohid Thoude, Kb BRRRele, DH atjusters,
3.9-bis[1,1-dinmethyl-2-[[3-(3- ) L
tmemtwemanﬂd ra@k‘yﬁgng;a rageplisn wntnshi aganiey ;ﬂrt,ttmdants,
12,4,8,10 10 tetrai xaspiro[5, 5]undecane, 1,

ylrdviolet Right talbgbrbbrbyokypen dbdoebérs and light stabilizers.

but yl phenyl ( but ane,

1,3,5- t'{)ﬁ(ﬂ?}%%ébrvgtﬂeé'éﬂda%.h@i-ﬁiﬂgﬁst 8EdntUindlads, for example,

hydr oxybe enzene an

tepraxi s thyl.ene; 3- (3", 5.-di-tert-butyl-4"- .
BB RS T Ok cioRiiar ATV ABRGHTAFR. sadisy  sorbate,
ant i oxidants include, for_ exanple, phenyl-(3- 15 o
rfgdinmy | Arpreidinethagihl wyidenri neodium  benzoate and sedium
N, N - di - sec- but yl - p- phenyl enedi ani ne, phenot hi azi ne, '
Nedtachlpbsplydndd- phenyl enedi am ne, 2, 6-di-tert-butyl -p-
cresol, 2,6-di-tert-butyl phenol,

2, 4-di ;ﬁééﬁéi{ Qﬂ)tlfs;i:éf§5fé/ hoPBaPAtularly limited as long as pH can

but yl h oxyanisol e,

2' -met hyl enebi s(4. net.hyl - 6-tert-but henaql ), .
FadfiboH 5 of 86 i TENGC adverse Dbt PARE e propared ink
4,4' -thiobis(3-nethyl-6 20 tert-butyl phenol),
tand £ans ppeepioealdy edectedi dependipgt gn- the purpose. The pH
di hydr ophenyl ) pr opi onat e] net hane and 1, ,
hdjuiters (ichivdd)y ford -dxudipiey -dmine such as diethanolamine and

- triethanolamine, hydroxide of alkali metal elements such as lithium

hydroxide, sodium hydroxide and potassium hydroxide, hydroxide of
guaternary ammonium, hydroxide of gquaternary phosphonium,
carbonate salts of alkali metals such as lithium carbonate, sodium
carbonate and potassium carbonate.

The antirust agents include, for example, acidic sulfite salts,
sodium thiosulfate, ammonium thioglycolate, diisopropylammonium
nitrate, pentaerythritol tetranitrate and cyclochexylammonium nitrate.

The antioxidants include, for example, phenol-based antioxidants
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terf - but yl bhenyl ) but ane. The sUI fur - ba'séndmanti orxri“d'anfs;

i nclude, for exanple, dilauryl-3,3 - thiodipropionate,
di stearyl thiodipropionate, lauryl stearyl 66 WD

WO 20076AP¥9806 PCT/ JP2006/ 321929 t hi odi pr opi oR&TEP2006/321929
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di nyristyl-3, 3'-thiodi propionate, disteaiyl
i odioroni. o beryi i di
R W R R
for, exanple, . triphenyl osphite, ,octadecyl .
e haed SintioidireAnd RBSaftrots pased gRtibxidants.

~trithiophosphite and trinonyl phenyl phosphite. The

ul t r avTdlecphénathased stiexidants (indmdingrhinderasd phenol-based
benzophenone -based ultraviolet |ight absorbers,
hefwidd g hvclias cfbr exaldile] Bhgtlatdd hydebganisils, 2,6-di-tert-

sal i cyl ate-based ultraviolet |ight absorbers,

%@g?%é%?ﬁhgﬁsed ultraviolet i %aﬁhﬂ#ﬁg@-@%wl— 4-

e€x salt- 10 based ultraviolet _
AR oromenarlr o one- beseg. Wbt Atoh e 6 tert-
2- hydr oxy-4-n-oct oxybenzophenone, 2-hydroxy-4-n- .
botplpheosl)benz &Pemeblyleaekisit-byhylobcpersutyinencd), 4,4
2- hydr oxy--4- net hoxybenzophenone and

Budyliderfbbis@thathdrorvhanzopitlenmny. 3.8-b16Q,1-dimethyl-2-[p-(3-

benzotri azol e-based ultraviol et |ight absorbers

Locl 4t HY : .
BEPRL 4 8ok R rleheny DRsprisnloamlethylf2,4.8.10

2-(2' -hydroxys5' - net hyl phenyl ) benzofri azol e,
ie?mﬁng%él@d%f‘éxy phenyl }vﬂeﬁff’aﬁﬁ"5’?6]?@'4313’&11'0"3"5"391'?'
2-(2' -hydroxy-3-tert-butyl -5 -net hyl phenyl)-5-chl or obe
bnéylpbenpl(butaites sal i cyl 3 & thassbiyli2i4 6ins(®6-dirtght-butyl-4-
absorbers_include, for 20 exanple, phenyl salicylate,

. Bytigsdyhnbyl)pbessre S@hd CYéhtisidtRyleaet3-(PHeaytert-butyl-4'-

salicylate. The cyanoacryl ate-based ultraviolet |ight

ﬁ?fﬁ%}%%rh%ﬂybﬁ%ﬁgﬁnaieqEnethane. :

The amine-based antioxidants include, for example, phenyl-B-
napl:;thylamine, a-naphthylamine, N,N'-di~seC'buty1'p-pheng}lenediamine,
phenothiazine, N,N'-diphenyl-p-phenylenediamine, 2,6-di-tert-butyl-p-
cresol, 2,6-di-tert-butylphenol, 2,4'dimethyl'G'tert-butyl-phénol,
butylhydroxyanisole, 2,2"-methylenebis(4-methyl-6-tert-butylphenol),
4,4"-butylidenebis(3-methyl-6-tert-butylphenol), 4,4"-thiobis(3-methyl-6-
tert-butylphenol), tetraxisimethylene-3(3,5-di-tert-butyl-4-
dihydrophenyl)propionatelmethane and 1,1,3-tris(2-methyl-4-hydroxy-5-
tert-butylphenyl)butane.

'The sulfur-based antioxidants include, for example, dilaury!-3,3"

thiodipropionate, distearyl thiodipropionate, lauryl stearyl
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| exa.n-'pl.e, et hyl - 2; cyand- 3‘, 3 -di phe'n'yl acryl ‘ét e

nmet hyl - 2- cyano- 3- net hyl - 3- (p- net hoxyphenyf acryl ate
and butyl -2-cyano-3-net hyl -3- 67 WO 2007/ 049806
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conpl ex salt-based ultraviolet |ight absorbers

[ . exa - nihckel,hi s{octyl phenyl )sul f-i de, ,
AR ppigate. - BRbTrigBict B b duOpisRES rtearl” 5.5
ni.ckel (11), 2,2 -thiobi s(4-,tert-(ictyl phel ate)-2 5
ctHYIRERIoRAT ) 2 metkaptoberyzigdazole and dilayryl sulfed
octyl phel ate)tri et hanol am ne nickel (Il1). The ink of

t he pr éBent phosphorous-basedr cantiexidantdi spdadengf@dr example,
di ssolving at | east water, the coloring agent and the

Vi fHery? pHsBhite! Bé@id%cfp%:liééﬁhité,ﬂ%ﬁ%&édﬂ %@gﬁﬂ%tﬁ,emfauryl

S
surfactant, ?urther the ot her to i ngredi

: - ..sol vent._as ede and .further stirring
ﬁ&%‘ﬁﬁ’%@gﬁ@ %‘ggr 9“’?&2’98@85?%@859'0% be perforned,
for exanple, . using a sand m]l, a honogeni zer, a ball
mll, i itlteaaelet alightn absenbgzeni inchudmer §omg example,
machi ne. The stirring/ mxing can be perforned using a
Udemzbphenonebaselii pnheavioldth lighstt | abdorbedd, abenzétriazole-based
magnetic stirrer or 15 a hi gh-speed di spersing

ragHviIclet WdHt ﬁﬁs?tﬁ'i%ﬁs,,t éhﬁ&faﬂ%t‘b/%;eﬁa%}bgﬁt@%g{tt %i%gt Ubsorbers,

the ink, for exanple, it Ts prefera

Vi scosit tyhe surface si.on and,pH are in.the
KyRRGSimriate el SlsRiVol iR gBrtroBre Ao e bCoppicy salt
nore _and nore preferably 8 to 20 20 cps at 25C. Wen- '
thasedwdixgaialet lightabsonbiess 2Q cps, it becomes

difficult to assure the jetting stability in sone

cases. The béwzdplgihonethdsbd ultravielkt lgll abesrbersanckide, for

t he visco§ity of 17 to 20 cps is the upper limt,

. example, 2-hydroxy-4-n-octoxybenzophenone, 2-hydroxy-4-n-

dodecyloxybenzophenone, 2,4-dihydroxybenzophenone, 2-hydroxy-4-
methoxybenzophenone and 2,2',4,4"-tetrahydroxybenzophenone. |

| The benzotriazole-based ultraviolet light absorbers include, for
example, 2-(2"hydroxy-5-tert-octylphenyl)benzotriazole, 2-(2"-hydroxy-5'-
methylphenyDbenzotriazole, 2-(2"-hydroxy-5"-octoxyphenyl)benzotriazole
and 2-(2"-hydroxy-3-tert-butyl-5"-methylphenyl)-5-chlorobenzotriazole.

The salicylate-based wultraviolet light absorbers include, for

-example, phenyl salicylate, p-tert-butylphenyl salicylate and p-

octylphenyl salicylate.
The cyanoacrylate-based ultraviolet light absorbers include, for
example, ethyl-2-cyano-3,3"diphenyl acrylate, methyl-2-cyano-3-methyl-

3-(p-methoxyphenyl) acrylate and butyl-2-cyano-3-methyl-3-
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and act uaIIy at th| S Vi scosnty |t has been confl rrred

that the image quality on the coating paper is good.
When the viscosity beconmes higher 68 WO 2007/ 049806

WO 20PAPPR 006/ 321929 than this, it sonetines PEBIRAe6/321929

difficult to rrake the i mage. The surface tension is

nec ssar ﬁm\Vm or less and is preferably-20
L% the surface tension is Iess t han
20 nN/ |nk bI eedi ng beconmes _remarkabl e on

r ecor dithe melehcomplpxsalidased miravinlet théfabﬁﬂ@eirﬁ goclude,

.1s not sonetines obtai ned. Wien it exceeds 26 niN'm

10

i5

20

tfbe | ndxaingplopt sidlelci evis(ogtylphempDedfidet 0 thH2'-thiobis(4-tert-
recording nmedia, resulting in the occurrence of

EAAPREAU L HIERAI S0 4 2 Thiolb R o) 2

rab for exarrple?to Col oration of the ink

I T G A T

yel | ow, enta, cyan and blagk coloration. The use
actﬂnhpm%meth@n@ammg nigkel &P nore of these.col ors
for recording produces multiple color inages. The use
of an Thikisletofctind l_pmes@taiﬂvenhomhesgrodm‘mds biyodispersing or
recordi ng produces full color imges. 15 <Poli shing

TRaIvad AR0ldashi RYtst S Equrga% %@éntl andl tRE Water-soluble

present, 1 nventi on can be provi coat | ng as

ment i one ver, as.a.jesdu en |ve
SO SgNERE. Hhe BRI, menty (e unfadapho futbeR e Siher
that the barrier layer of the present_invention is .
rngeedignisoin $he nyaterdbaseds saleeny asheeadeds mndy fegher stirring
20 paper for printing. This is speculated to be _
kathusieiigd as fidedethi Theedispotsion ancbatpenfprieed; rfor £xample,
reduced to the level exhibited in this patent

resi %C,fltshﬁﬂ Bafe ?éﬁioggnizaﬂdaq%]f%ﬁnpg Paiht YRaXBE and an

ayer uneven

ultrasonic dispersing machine. The stirring/mixing can be performed
using a usual stirrer equipped with a stirring blade, a magnetic stirrer or
a hiéh—speed dispersing machine.

With respect to the physical properties of the ink, for example, it
is preferable that the vis;cosity, the surface tension and pH are in the
following ranges.

The viscosity is preferably 5 cps or more and more preferably 8 to
20 cps at 25°C. When the viscosity is more than 20 cps, it becomes
difficult to assure the jetting stability in some cases. In the light of the
current head performance, the viscosity of 17 to 20 cps is the upper limit,
and actually at this viscosity it has been confirmed that the image

quality on the coating paper is good. When the viscosity becomes higher
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di stributed on the out érr‘m'st' surﬁfrace,' r“esulnt’i' ng in
acquiring the function as the barrier layer. 69 WO
2007/ 049806 PCT/ JP2006/ 321929 The exi sting coated

WO pM384980@r the printing refers to coated papePCHIRMV@I1929
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so-called art papers (A0, A, A2 coating papers, A3

[ . L Ng-: rs,. i ting-
R s N Bl B AR B oRRR G k0o SRR,
printing, and,is used fqQr the offset, printinhg and the
5 grav[}&ée surfacertpnspan dpaacessaryotnbecemNmb guckess and is

. the art papers include, OK Kanefuji'N, K

Kmefdnaply ROOCKN/BALKE0mNm. NWitat the KarfatejténsionSatless than
Kanefuji-R40N, Utrasatin Kanefuji N Utra K N
KanedNih, bhidMeediaBefdebineldNenthrlerle WRPhi REofdiAl fellia, and
Paper Co., Ltd.); NPi Special Art, 10 NPi Super "Art,

[ re P, -Dul |l Art (su ied fr Ni_ppon
s PP je bbb of Ui Wk Yot solesfoR e Bhdaied ) WHET R Gkoseds
Urillo Supper Dull and . Utrillo Super. Prem um . .
(48,m¥ /iy o Iyer vk 18mef ntly peymenisd) intethe reeprding yedia,
Art A, Tokuhishi Art, Super Mat Art A High-Quality
Pesulting indthd sequrréme dfrlbemding aaddngiroldzeedrdryihg time.
Limted); Raicho Super Art N, 15 Raicho Super Art M,
Rai cho THSSHAa106 s BRceRMIG P r Rhindlsty & 16.5upp! i ed
from Chuet'su Pul p fr<;?L§Pa|‘c3)er %or Ltd.%q? Thel(,iAZ coati ng

papers A kel ude Top Coat + (PlLu Toq Coat S,..
oK cas SiSaREn B oot p4ticihaty TiniRR, el B qpipally
NaVi New Age, New_Age W OK TOP Coat Mat. N, OK Royal
eglectedodepopdingaen thepmrpose, epdtinchydesayellowiemagrnta, cyan
Kasao, OK Ksao Satin, OK Top Coat +, OK Non-winkle,
@ddCbhick\col@tatizoat Theouwsernf 4K ikt sefoaimbinée® t#d0or more of
New Age Green 100 and Z Coat Green 100 (supplied from

. $hbsd @cﬂﬁfsqf%i'-mcording produces multiple color images. The use of an

ink set combining all of these colors for recording produces full color
imélges. |
_<Poﬁshhg means and polishing step>

The barrier layer of the present invention can be provided by
coating as mentioned above. However, as a result of the extensive study
by the present inventors, it has been found that the barrier layer of the
present invention is made by polishing the surface of the existing coated
paper for printing. This is speculated to be because the film thickness of
the coating layer is reduced to the level exhibited in this patent
application by polishing, and pores appear from the resin layer unevenly
distributed on the outermost surface, resulting in acquiring the function

as the barrier layer.
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Ltd.); Aurora Coat, Shi r'aoi mat, | rr'peri aI” Mat, Silver

Di anond, Recycle Coat 100 and Cycle Mat 100 (supplied
from N ppon Paper Industries Co., 70 WO 2007/049806

WO JQIIP498B006/ 321929 Ltd.); Mi Coat, Mi Wi t e, PCRAPREE/321929
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White Mu Mat. (supplied from Hokuetsu Paper MIIs,

Ltd.); i cho .Coat
L) R SR8 e B Gl RSl s FEb paper
Chuet su Pul & Paper Lt Pear| Coat
pagh aseeaaalf efaft PapRES &?@ri Ak ‘%ewastmz %PEI‘SP@%‘FOW& papers,
REW White Pearl Coat NREW New V Mat REWand Wite
B2\coatifes pREWS, dightl ¢cadidg papéts saudifite costedr pApdrssused for
Limted). The A3 coating (light coating) papers
'tH@'déﬁfung‘m@%nﬂm R§0)§ﬁH fooaked fog‘tlf@%ffsbﬁ prﬂ‘hﬂﬁ“ 4l the
K Royal Coat Coat L G een,
L100 Aur0é§ L, Recycle Mat L100, <SSS> Energy V\hrte

€ rom Ni ppon Paper Industries Co., Ltd.);
Utrr IIo Coat L, Matthies Coat (sup ied from Daro
Paper &8r Eb?(aﬁF o‘FﬂmnﬁFchpWé’ gb Nt , PaRgrSciinglade, OK
L, Kinmari H L (supplied from Hokuetsu Paper MIIs,
lﬁmhejfu]l IN,POX Katiediji-R40DEaSA Kane {upRN\Sasui. Kguietiuji REVSatm
(suppli ed from Mtsubishi Paper MIIls Limted); Super

Eranré%u 1 RA0N; Iﬁ%ﬁ&&ﬁuﬂ SKRRkRGH NLSUIE@MORNUSASSFuRUIN and
Paper Co. .). The B2 coating papers (nmedium

al int ers) c al
Rihed RS dlsi?mla&rs? N L?%) P peciat Art
Vat (supplied fromQr Paper. Co., Ltd.); )
RBRisoRpGUARS NP1 Rpgb ke Nl sk eapplied o Nigpon
The fine coating papers include OK Royal Light S
Bapen In@strine Col,i td.); ddatillo GumarcArt,i Ghtillot SugperEDadl and
Geen, Cean Ht M5 OK fine coating Super Eco G Eco

. GteBl @\hlpler Blerhidif GUpplitd B Bfo@RPer Corporation); high

quality Art A, Tokuhishi Art, Super Mat Art A, High-Quality Dull Art A
(supplied from Mitsubishi Paper Mills Limited); Raicho Super Art N,
Raicho Super Art MN, Raicho special Art and Raicho Dull Art N
(supplied from Chuetsu Pulp & Paper Co., Ltd.).

The A2 coating p‘apers include OK Top Coat + (Plus), OK Top
Coat S, OK Casablanca, OK Casablanca V, OK Trinity, OK Trinity NaVi,
New Age, New Age W, OK TOP Coat Mat N, OK Royal Coat, OK Top Coat
Dull, Z Coat, OK Kasahime, OK Kasao, OK Ksao Satin, OK Top Coat -+,
OK Non-wrinkle, OK Coat V, OK Coat N Green, OK Mat Coat Green 100,
New Age Green 100 and Z Coat Green 100 (supplied from Oji Paper Co.,
Ltd.); Aurora Coat, Shiraoi met, Imperial Mat, Silver Diamond, Recycle

Coat 100 and Cycle Mat 100 (supplied from Nippon Paper Industries Co.,
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Q( St ar Li ght Cbé.t, Q( Sof t Royal , Q( Br iﬁ 'gjht, Gf een J

Ht G Yamayuri Bright, Yamayuri Bright G OK Aqua
Li ght Coat, OK Royal Light S 71 WO 2007/049806

WO pOTR80006/ 321929 G een 100, OK Bright (r oURET/IP2006/321929
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.gl oss), Snow Mat, Snow mat DX, OK Kasahinme, K

éiéday%h(@"sﬂ%w}@r ng%cuﬁ%?a SARe M SURRREd from

DX, . Space_DX, Seine _specij al Gravure DX,_ Pegasus
Iépkwsupggﬂgas%ﬂ@gﬁdé rﬁalﬁhﬁy, Cost, GRegiman Rpigho 10eat 100,

+ Super Greenl and DX100, <SSS> Energy Soft, <SSS>

Maichy MagBoat K Résiny Rasiohe M2id100 (sogylisdofroRaGhuetsu Pulp
I ndustries Co. Ltd.); Kant Excel, Excel Super B,
E%% FRIpePUNET Lid. ) I‘iacﬂh'l 628! %te P’Eéﬂl Céat, Wl\’ MdtY White New

cel Dante Excel (supplied from Daio’ Paper

%ﬂ%&g&%%@@”@ﬁﬁe B fbogﬂ NEES, ?%é’\’é"‘? NatBEY and
H| Garrma Shi ronari , White Hamm n
White New; ¥ M@hRE&ﬁe(wpmlne_d ’érs’up Mﬂt@@blﬁhbﬁﬂpbkﬁ@ﬂg JLimited).
Paper MIls, Ltd.); Ruby light HREW Pearl Soft, Ruby
Li ght 'H‘I(eSAde:daﬂlg (ligh Vo stivhg)s papersapeiudd 0K Coat L, Royal
Limted); Chaton, Ariso, Smash (supplied from Chuetsu

Rtdalt L 80% L d K—W’hﬁte I?@K%ﬁalq}&hr E&@I?Qfo(?t L Esreen

Cherry ( rom 15 Narusu Paper

o s rosi ELAAPEIE L Hefe Mo dolod s a%&%& White
resi.n,_ emnul si_on, starch etc ) is fornul ated at
gipRlierh from) Nippons Power 1budusiries o.t Réddnditralo cCoat L,

pi gment (kaolin, calciumcarbonate) are frequently

MiatthyeadCoat (diq)ﬂhedeﬁ'atm Dauio FAypeerCorpdirstivn)s IMUAlShY, Alpha
the pignment exists in the coating |ayer, nore

. MCI(N) Ridnfatine, REDGERE }gﬂL' @gggp@@ 'fﬁﬁh ﬁf)kﬁ&%up]!’:%@“l‘/ﬁu

in the coating Tayer, ere

PR35} R bdToat! N pEasl' Gt LREW, Shirtd e EuPpticd From
Mitsubishi Paper Mills Limited); Super Emine, Emine, Chaton (supplied
from', Chuetsu Pulp & Paper Co., Ltd.). , | |

The B2 coating paperé {medium quality papers) include OK
medium quality Coat, (FIMCOP, OK Astro Gloss, OK Astro Dull and OK
Astro Mat (supplied from Oji Paper Co., Ltd.); and King 0 (supplied from
Nippon Paper Industries Co., Ltd.).

The fine coating papers include OK Royal Light S Green, OK
Ever Light Coat, OK ever light R, OK Ever Green, Clean Hit MG, OK
fine coating Super Eco G, Eco Green Dull, OK fine coating mat Eco G100,
OK Star Light Coat, OK Soft Royal, OK Bright, Green Hit G, Yamayuri

Bright, Yamayuri Bright G, OK Aqua Light Coat, OK Royal Light S
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the outernost surface of a coating film observed in

the case of so-called coatings; and (2) an
asynmetrical concentration distribution may be 72 WO
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upper and |l ower |ayers due to the binder ingredient

BESRCIGE P, Bigft JR8Fulh Bl on. CRifikchate P cud® B, OK
| oss_of the _coate aper)

g;i?sfiele)ééreferen,csfqr 0 ]
abimpo ok Kasayne (syppligddrem OHLanercCey, ddd-)} Rysene DX,

*is 5 hardly fornmed probably because the ratio of the

PeghiueHypes 8n Aurora 8| Amides DX Sup@ocAndes DX)iSpace DX, Seine
popul ar coatings and resin is not added to an extent
Dhat sgdetall §shvuly BN PPESIAS 0Bilae Bad{R6e -Pe@aﬁgs Harmony,

technically discussed with technical workers

aged i roduct i,on r&ial ¢ e
EgERERa K Tod bl Gt RRa D10 S ST e O s>
ive the strength to an extent that the |ayer _is not
rax Laght,uB8n Hanryt (sugrbied pbwaee Nigepa sPaperi dedusisies Co.,
occur upon cutting to the binder function. Probably .
héd. xuKaneiRaeel, Hexced SupexnByiixcek Super 1(G; d8axlt, Eixbelbal, Utrillo
coating production is troubled, and in the case of the

BRB8 HeYnel k1! BRfte E&ga Qéﬁb?ﬁ[e& AR 348 P fbr! dt‘}.iaﬁ;'&ration);

that thé binder is added a 5 a m ni num anmoun

equi red., Concerni ng Jthe abqve,(2),,there s .
e i aRB R ol R sbb s PRBTo0RRE R kit pmi
|ayer_is actually |lowered (than the conposition of .
dodoc Bt Befg, SBi (ramma, afbiromari esilameing, Vhity damming,
the interface between the coating | ayer and the base
SapérJoi Hill Ihipomees $iPAstipplied from d3olustsut Peparddfillgd.td.);
solution |s perneated into the base paper. However,

- RAb§Im! BHEW, TRL8] SRECIRIBY gﬁk_ﬁrﬂ H tup &l .&I?ngetrsubishj

has"the gradient 1s confirne e resin-ric
ﬁggerbﬁ/ﬁilg rIHIE}gte%; Hﬁgton, Ariso, Smash (supplied from Chuetsu Pulp

& Paper Co., Ltd.); and Star Cherry, Super Cherry (supplied from
Marl'lsumi Paper Co., Ltd.) |

As so-called coating layer formulation of the sheet for the popular
commercial printing, those where binder (resin, emulsion, starch, etc.) is
formulated at about 10 to 15 parts per 100 parts of the inorganic pigment
(kaolin, calcium carbonate) are frequently observed in the literature.
Here, discussing how the pigment exists in the coating layer, more
specifically the concentration gradient of the pigment in the coating layer,
there would be two possibilities: (1) a clear layer or the like formed on
the outermost surface of a coating film, observed in the case of so-called

coatings; and (2) an asymmetrical concentration distribution may be
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interface between the coating |ayer and the base

paper, and in this case, it is predicted that the
resin concentration is higher in the | ower |ayer. 73
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pol i shing the outnost surface | ayer of these coating

er g ,.nclude but not  himted to,,th t hod, of. 3
HBPRER Nl Wsdrre Bhber B0 Aot Fverf e o B Pigetimeredient
nmet hod of polishing with a wire brush, the net h%d of
Rarmeatad iengbe Bese pAPRy r élawgves, capcerningstl), only few

« polishing 5 belt, and-the nethod of polishing using

shinchdsiars is séBrewhehirefiregees nctissifivdd feefelmaes fHoploed of the
by providing the polishing step inmediately after the
Hotel ppREP e vaibd! ThSs Scaladl i:lizﬁ?‘.ttH@trkﬂeé&’f layer is

after a slip step or a packing step which are

te ter the | ying ste or .alternativel the . .
Jely foriisc; aRobRblxy becripe Ehe ooty of BB aqpabingrlpFesin is
the printing. It is also possible to incorporate the
gslatsalydowpenmpared with pepulsy copsingspandiresig isTret added to
entire surface of the sheet may be polished, but only
tareexteagithat tlesresid procipétapes oh ¢He canfdee. sel ecti vel y
pol i shed. For exanple, the offset printing or the

gr avur @yReh RetRichBy discised! with! tecRAid? erF&eEQ Wi Iegﬁaged

popul ar print sheet; described above, only the reg

r i,fed for the Lnkjet printin be polished,,,and
TR b8 g fietich, of B fomBisyial FoafellpaRaBetmaninot iegs had a
met hod, hybrid printing conventionally erforned .
itechwycah eongepsitocgipashe stremgintp aneextent that khe fayer is not
inkjet 20 printing and popul ar printing can be

peeled offchpesi printing opowder pmissioahdwis Bisisedculathon cutting
above, and it becones possible that the sheet share

- t5ethe! DESdd 0 Fuh&forP O pP{étﬂfalﬂfr | Bidatge 2RfehNghd MESL amount is

printing. 1n accordanc

increased, the coating production is troubled, and in the case of the paper
of this type, some workers appeared to think that the binder is added at
a minimum amount required.

Concerning the above (2), there seems to be a phenomenon that

the resin proportion in the coating layer is actually lowered (than the

composition of the coating solution) and the.resin forms a layer at the
interface between the coating lﬁyer and the base paper in the process
that the resin in the coating solution is permeated into the base paper.
However, no example (no reference) in which the layer itself has the
gradient is confirmed. The resin-rich layer can be formed at the
interface between the coating layer and the base paper, and in this case,

it 1s predicted that the resin concentration is higher in the lower layer.
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with this method, it beconmes possible to print

addresses by the inkjet printing, which has been
considered to be difficult in the popular 74 WO
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apparatus may be incorporated in the printer unit,

but may,be i ndegendent! v.prepared.as another unit.

the sp eaFnegg‘Q iﬂg Iﬁ?&ﬁ?z‘?&gi 9 touftmqsffl ?%rl}%%eetiayer ‘ﬁsthese
condition of the 5 present invention, it can be _. .
seating papers includes, fuwinptdimited toy the methpd\pd rmfl@hl.ng using
Particularly, those having a high air perneability of

shrd paper ioh gviappéng iphpet, ftheanetimdiof polishing Witha wire brush,
having the high air perneability include coating

) far Falaly ; [ :
PR SR o ITIFHRCIRY 2R KOS @0aotaliis piching

er Co.,,,Ltd. FL.G avure | ppon Paper
Aty apdithe tegeod ot polishing RS i Bt tpaper
I ndustries Co., Ltd.) are included. These have many .
por es Thet pelishimg pyogessiag maxl henpesformade byepragding the
medi a having the barrier |ayer of the present ,
poli shinigo isted himimddiately haftenktinediwyisgt befoteheml esfeet the
Invention can be 15 suitably used for the printer
@%hHEF e ot Yr 'aﬁ@ﬁeé sﬂﬁas%ﬁ Wala ?facﬁjﬁé)' stéPWHEh are the

In e an

pi ezoel ectric type j et head, whe t he  vol'une of

ipk flow path j{s changed to jet.an ipk drop b . .
SRS i tE oPBlIne HHew o AeHTatY eIy s tse e Beflighusing
ink flow path using a piezoelectric element as a .

pr polishingyannazatwy) befors the ayprynghe Brdssalse pesaihle to
ink in the ink 20 flow path (see JP-A No. 02-51734),

fricodpSerte aht edlishéndapparitinetandgeslishwdvasrg pribtihgs ar e
generated_by heating ink in an ink flow path using an

- exot Nefh Co Gl Shiritice SRR 'shb8E tmdf 1 beLishdd, 5834 bhly the

or an electrostatic

region desired to be printed can be selectively polished.

For example, the offset printing or the gravure printing is
previously performed on the popular print sheet. described above, only
the region required for the inkjet printing can be polished, and that
region can be printed. |

In accordance with this method, hybrid printing conventionally
performed using the sheet capable of being used for both the inkjet
printing and popular printing can be performed using the popular print
sheet described above, and it becomes possible that the sheet share the
uses for the popular printing and the inkjet printing. In accordance
with this method, it becomes possible to print addresses by the inkjet

printing, which has been considered to be difficult in the popular
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i nkj et head where an el ect rode and a vibration pl at e

which forns the wall of an ink flow path are di sposed
i n opposed positions, and the 75 WD 2007/049806

WOoR®I/031Be06/ 321929 volune in the ink flow paPaTAB2006/321929
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changed to jet ink by an electrostatic power

enetr.at ed between the el ectrode and the vibration

S’F %see JP-A No. 06-71882). As described above,

t he abgve recqording nmedia is used by 5 conbining with

t he abdhe Pelishinganpareturamayrbeinconporated itithg priater unit,

+wth the ink can be suitably used in various fields,

baw nhey bs uhldepdndargbtprépareias amgber aadt. di ng
apparatus by the inkjet recording system and for

exanpl ag £/ éﬁ%cﬁ?rédggig{f'bhﬁef ujst ﬁbgMgmagﬁé %nhn n of the

foIIovmng Ink~cartri recor

recor n ar at us a cor g

EeRBEL S e sPbEturga St thRometia Oy o ‘present
|nvent|on houses t he |nk inthe ink nedia set of the
preandion. i nPenticwlarlyhtthoge chavingnar highhair permeaability of the
ot her nmenbers optionally sel ected as needed. 15 The
conting neiyers itwelf pei il @iilived.i mi Theke chaviagetha high air
structure, size and a material thereof are

S5HREPIL, BELGE Sh P SATED 91 LSRRl sprin
R e SR MR o o oo

described with reference 20 to FIGS. 1 and 2. Here,
EoG. Lid 3h&ls Gravuarafdinpons Paper i hidusaries i dge List) tamdd Ace
present invention, and FIG 2 shows the ink cartridge,

{Nigpeshi Paper hiabigsttiest€s., danknaed . included. These have many

* pores in the coating layer, and can be diverted as the media having the

barrier layer of the present invention,

The ink in the ink media set of the present invention can be
suita-.bly used for the printer equipped with any inkjet head éuch as a so"
called piezoelectric type inkjgt lhead, where the volume of an ink flow
path 1s changed to jet anlink drop by deforming a vibration plate which
forms a wall of the 'ink ﬂoﬁ path using a piezoelectric element as a
pressure generating means to apply the pressure to the ink in the ink
flow path (see JP-A No. 02-51734), or a so-called thermal inkjet head
where bubbles are generated by heating ink in an ink flow path using an
exothermic resistive element (see JP-A No. 61-599111), or an electrostatic
inkjet head where an electrode and a vibration plate which forms the

wall of an ink flow path are disposed in opposed positions, and the

75




As shovvn in FI G 1 |n” t.'he ihk cart-}i:-dge"ZOOH,“ en 'i nk

bag 241 is filled with ink froman ink inlet 242, and
after deaerating, the ink inlet 76 WD 2007/049806

WO peTpPB®m006/ 321929 242 is closed by fusion RETAIP2006/321929
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actual use, ‘the ink is supplied by pushing a needle

of anapratu bqd toa i Nk .outl 243
IoliBe AR RS R, BB o At BuRald oo By £0 ptrpppatic
froma packi ag) menber such as_ 5 al um nium_| am_na

PPWRT iggueTRfed daireepdhecelpetirpds andsthenvihration mlae (esze JP-A

this ink bag 241 is typically housed in a cartridge

Nas @6271882de of plastic, and detachably nounted to
various inkjet recording apparatuses for use. The ink

cartri dge gafedibiea PASRRNT tHe VARIVe0 Felitd3hS HRRiA s aREd by

can 10 be nounted to varl ous inkjet recording

a ratuse art cularl eferable to
AERRSPE T e ARRyeotal o cOpE PRI Ebn B 2hE St RiSe edia
present I nvent.ion descrl bed Iater One enbodl ment far
with yhegnls gant b suitrplbt used i Farpusdields, ean be. suitably used
present invention using the inkjet recording apparatus |,
i thd émppe yecdirdibg appardtusrbyvthd indget eecrdiregisydtem, and for
reference ‘to the draw ngs. The inkjet recording

%‘ﬁlﬁiﬂ’é %ﬁnmﬁ@gﬂ? %%i uf"?; ﬁi@fdlﬁmﬂﬁgrin.ﬁ%)‘tndge,

paper- supp ray edlng paper sheets

aded t the ar mai,n bod a '
Theged; PRt ReT e APRAER L, ARG TgRet geeerding
an i nage has been recorded (fornmed) and which is
methedd to the 20 apparatus main body 101, and an ink
cartridge |l oading section 104. In FIG 3, 111
bk esamidgean upper cover and 112 represents a front
face. An gperation section 105 provided wth operation

-keys, BhgiiaRl @¥tridge of the present invention houses the ink in the

ink media set of the present invention into a container, and further has
other members optioeaﬂy selected as needed.

The container is not particularly limited, a shape, arstructure, a
size and a material thereof are optionally selected depending on the
purpose, and suitably includes, for example, those having at least an ink
bag formed from an aluminium laminate film or a resin film.

Subsequently, the ink cartridge will be described with reference
to FIGS. 1 and 2. Here, FIG. 1 shows one example of the ink cartridge
of the present invention, and FIG. 2 shows the ink cartridge, including a
case (outer package).

As shown in FIG. 1, in the ink cartridge 200, an ink bag 241 is

filled with ink from an ink inlet 242, and after deaerating, the ink inlet
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etc., is disposed on the ink cartridge | oading section
104. The ink cartridge |oading section 104 has an
openabl e and cl osable front cover 77 WO 2007/ 049806

WO HOTPEB0006/ 321929 115 for detachi ng an i nk RCR/IR2ebE21929
201. As shown in FIGS 4 and 5, a carriage 133 is

r i.pe 1 d od; 13 a.gui de er ;bridged,.
A58 ot Rydtslpa SR T, Bldl beeTHHE e s SHBlind by
a stgy 132 so,as /to be slidable in. a main scanning 5 '
Pusungop negdleof ApvapPIEAtYS Main hodihinty BBt mk(mglet 243
*shown) in the arrowdirectionin FIG 5. In the

campaeagd df3Brulzberememdieng head (134) conposed of four
heads for inkjet recording which jet ink drops for

recor dimwge Ghkr Bagesii i f c
(YY), 'cyan (O, ﬁggent ag( l\ﬁ%%@gca P%‘)ﬂﬁli Iﬁ%{)ézfgg%r tS(‘JJ'Ch as

g R A e
direction and an ink jetting direction is  directed
%v&i\)@ﬁ-ﬂk hag 24d indapicadly bansed in & eaxtridgevwnsen244 made of

constitutes the recording head 134, it is possible to
\astit,cmed detaohiably gndvnetedi tozemtiond inlgenetetatiig apparatuses
such as a piezoelectric elenment, thermal actuator

¥bi Uk&l Ng phase change by nenbrane boiling of the
l1quid-using the electric thermal conversion el enent

such asman. gxot herymal .resistive el enent,, the ape
rermor y T K, CAREFER of tBE miteeit vEREE hres HATREand can
by thermal change and_the electrostatic actuator )
10 b mpunfedete cryanenstinkigiowesording tapparatusgs fo use. It is
generation nmeans to jet the ink for recording. The
particalyely peefoanblecto mauitt nto (RS vhkjet aecdrding Gippa@atus of

supply each color ink to the recording head 134. The
- kRK prBsddiSinvBlitidhUedcAbbd thter.
One embodiment for carrying out the inkjet recording rqethod of
the present invention using the inkjet recording apparatus of the present
15 invention will be described with reference to the drawings.l The inkjet
recording apparatus shown in FIG. 3 has an apparatus main body 101, a
paper supply tray 102 for feeding paper sheets loaded to the apparatus
main body 101, a paper discharge tray 103 which stocks paper sheets on
which an image has been recorded (formed) and which is mounted to the
20 apparatus main body 101, and an ink cartridge loading section 104. In
FiG. 3, 111 represents an upper cover and 112 represents a front face.
An operation section 105 provided with operation keys, a display,

etc., i1s disposed on the ink cartridge loading section 104. The ink

cartridge loading section 104 has an openable and closable front cover
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t he present i nventi on is'supplied froman ink
cartridge (201) of the present invention |oaded in
the ink cartridge |oading section 104 to the 78 WO

WO 20007398064 9806 PCT/ JP2006/ 321929 subt ank 135 POT/dRRG06/320e29
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supplying tube for the ink for récording not shown in

t i qure..Meanwhil e,  a,pa supply section which
slﬂg&hgg{aﬁ&&gagﬂé’&‘?ﬁ?ﬂge?%En on a paper taking on
section (pressure plate) 141 of the pfﬁ)er, 5 supply .
tray 10% shawnisdBlGS Haand S drcaryinger bi3 i re by a guide

+ supply roller 143) which separates and feeds the paper

ghéel3l, anguiye anembepbrideed batweer aldilgsimated aiglinand left
141 and a separation pad 144 opposed to the paper

l%g%bglg‘l?{egl | &id %4%; 43008005t Ye kliRaPR! ¢4 RImWMd Reanning

rrction oéfficient, and this separation pad
44 i s biased toward,the er 10 supply roller 143.
disetion, s, PO by FBAT SNgE: PRt (8¢ ShRRA dp the
fromthis paper sugpl y section beneath the recording
lagrew divectionpn BKs- & feeing belt 151 for feeding the

paper 142 by absorbing el ectrostatically, a counter

rol I er Ia5¢hef earfiagesli 183, t derepanting 14ead 184) leomygked of four
gui de 145 from the 15 paper supply section by

SRR Gt Drtife WIREh IS B HednltorebBRAPII rospective
vertical, upward difection,on the feedin | t .b
chloig g Ao lare K F ook (O aangie D B Hiace 3B} iippded
a tip pressurizing roller 155 biased to the feeding .
sel that Imuliiple ink jettingmpanings asetsaranged imq direction which
el ectrical charged roller 156 which is 20 an

ehfebédts atheC hafig esdiidaing aliedige atnlde aauidlagettidg divection is

feeding belt 151 is also conprised. The feeding belt
irebe LA ESSRe!l t. 1S disposed between a feeding

As the heat for inkjet recording which constitutes the recording
her;td 134, it 1s possible to use those comprising the piezoeleci?ric actuator
such' as a piezoelectric element, thermal actuator utilizing I;hase change
by membrane boiling of the liquid using the electric thermal conversion
element such as an exothermal resistive element, the shape memory
alloy actuator using a metallic phase change by thermal change and the
electrostatic actuator using the electrostatic power, as the energy
generation means to jet the ink for recording.

The carriage 133 carries a subtank 135 for each color to supply
each color ink to the recording head 134. The ink in the ink media set of

the present invention is supplied from an ink cartridge (201) of the

present invention loaded in the ink cartridge loading section 104 to the
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roller 157 and a tension roller 158, and is 'Capa'bll e of 7

going around in a belt feeding direction. This
feeding belt 151 has a surface layer which is 79 WO

WO 2000849509806 PCT/ JP2006/ 321929 a paper absor bPEEIP2006/321929
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surface formed from for exanple a resin material with

' 0 4 ' I Stange cont Lol
PSR "B8E cRbo B the et ink PUbe ot 385 Ao R FOrihg not
tetraf| ugroet hyl ene and et hyl ene, and a back | ayer
( 0,38 thesfigusht | ayer, an earth layer) to which the
resi stance 5 control by carbon has been given wth the
sane nideanwhilas at papers supplyesedtipe whi¢h gupghesydper sheets
161 corresponding to the printing region by the

ROt kicR0on ﬁaﬁasﬂlé‘i"td]éné | oRPRER nOG rb SR g4 £ I’tﬂf gfr' thd'Baper

feeding belt 151. A paper discharging section

L schargjn he paper 14 corded at e (. recordin
%élgaﬁii%% g\‘?tpir orfitises é‘pﬁ?gﬁ“é’ﬂnﬁﬁ? ’fﬁr{%rf%ﬁper supply roller
separating the 1o paper 142 fromthe feeding belt 151,
alfﬁ?»g chi senprages §udofaeds theopaper sheefisseme hyi ape Haom the
noon type roller 173. A paper discharge tray 103 is .
giapes Sadidbe neaséctide 1ddpand di separaion padd 144 dppidsed to the
bot h side paper supply unit 181 is detachably | oaded

%fbta QupBRF ¥olidhe 138 GlddOfbrRpodddCoPRRARA BN a IR ith Dobe friction

The” bot h si de paper 5 supply unit 181 takes i

t he.spaper sh .142 returned gn reverse.djrect]
SRR P s cemmrgtioR | pad ohf iEVBASE Yoriind 3Be paper
142 and _ supplies it again between the counter roller
fﬂppbh’épliﬁe{)‘%s@dﬁng belt 151. A nanual paper supply
section 182 is provided on the upper surface of the

bot h siAdfeedame sectipp fyr fidding 8he pbdrrsugplied fiopethis paper
recordi ng_apparatus, the paper sheets 142 are

. . ipat li . NE o;
f%ﬁﬁﬁly%@&ﬁﬂ %@h@gﬁb glng ﬂsagg?lﬁgg’m%hﬁg 1338%%9& W'feing belt

rom-the paper _ eet 14
ﬁ%ep%o'ret%ehﬂlé tt‘ﬁe ri)%%relryltff rbtyI gﬁslorbing electrostatically, a counter

roller 152 for feeding the paper 142 sent through a guide 145 from the
pape;r supply section by sandwiching with the feeding belt 151, a feeding
guide 153 for feeding the paper sent in a nearly vertical upward direction
on the feeding belt 151 b‘y changing the direction of the paper at about
90°, and a tip pressurizing roller 155 biased to the feeding belt 151 side
with a pushing member 154. An electrical charged roller 156 which is
an electrical charge mean to charge the surface of the feeding belt 151 is
also comprised.

The feeding belt is an endless belt, is disposed between a feeding
roller 157 and a tension roller 158, and is capable of going around in a

belt feeding direction. This feeding belt 151 has a surface layer which is
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upwar d direction is guided by the guide 145, and fed

by being sandwi ched with the feeding belt 151 and the
counter roller 152. The 80 WO 2007/ 049806
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by the feeding guide 153, nmounted on the feeding bel t

Aot pifining sREBRR obhel ol o FRgR A redih ﬂté%?'with

that tinme, the feeding belt 151 is char by th
a|thagkness of abowh 49 g@a%? sihigh rseeta%ﬁ?ocoegeﬂ OfsbP@et given,

142 is fed by being absorbed electrostati caI ly. The

forkexchinople, 8 gopblyanemnof tettaffustoetinylege parkee thybemd, a2 back

to-record one line by driving the recordi ng head 134
BRRE NG SR resilant BBRYS hﬁné‘éﬁ;hv‘laﬁf@rm 'vﬂﬁchhﬁle res1stance

carrl age 133 there, and next line is recorded afte

aper ,sheet. 142 iV 1
P B BEF 485 s i e Sy BB d,\s/%h,g surface
recordlng term nation_signal or a signal that a back
layerof Argiidp apembsrdél corpespending badhemrintingzsemby the
region, and the paper is discharged to the paper
nbcacﬂmwhead dp4 is0Hspo¥esinon therteick side axfctet fopding belt 151.
of the ink in the subtank 135 15 is detected, the ink

|
4308 SR SR R PSR

ink in the ink r e 201
f%@réﬂn@séﬁ%%m@sﬁseg 4 shpaeiproaan | 7L 95 6PArtine the
case in the ink cartridge 201 can he decaonposed and
papsr 142 fiomx the deqding belic 151, 2opaper dischargingroley 1dgand a
Even when the ink cartridge is nounted |engthw se
dischargiagf halfitmeou ftgpe wlleosEIB.t A tpupeoudischimgestralyl 203 is
i nk supply can be achieved. Therefore, even when it

- BispBOSEHe s thStHeDaper discharging roller 172.

A both side paper supply unit 181 is detachably loaded on the
backside section of the apparatus main body 101. The both side paper
supply unit 181 takes in the paper sheet 142 returned iln a reverse
direction rotation of the feed_i_ng belt 151, reverses the paper 142 and
supplies it again between ‘the counter roller 152 and the feeding belt 151.
A manual paper supply section 182 is provided on the upper surface of
the both side paper supply umt 181.

In this inkjet recording apparatus, the paper sheets 142 are
separated from one another and supplied one by one from the paper
supply section, the paper sheet 142 supplied in the nearly vertical
upward direction is guided by the guide 145, and fed by being

sandwiched with the feeding belt 151 and the counter roller 152. The
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occupymthe space above the appar at us rralnbody 100, U

for exanple, even when it is housed in a rack or an
obj ect has been placed over the 81 WD 2007/049806

OR067/0499006/ 321929 apparatus nmai n body 101, PETHB2006/321929

possible to easily change the ink cartridge 201.
, , . 5 o i
3 B 7 pRbEFT, Rulidr RERCA RIS Kodille U 1537 dlited on
rial ,.type,( til ype) inkjet .5 recording
165 Pesing i Ttk the Y HessirriRa bAl R R sallanass, and
agpar atus, but it can be also applied to a line type
chapged irabout AG° impsdeeding divegidini ng a |ine type
head. The inkjet recording apparatus and the inkjet
recor diArgthum! tiate, fHe thRling sdt15INkERhhfFed B fiR electrical
applied to various recording nodes by 10 inkjet
i 0O f C e I: '
CRAB e 156, Sind” ML Befer ke 1B 0 F0L b BRI bb8rbed
C ing a ratyses, rinter/facsimlge/copier
elabrsta Gbaihe ni e 1ok dfopris Tetad 9Rto thtjbrmiog paper sheet
whi ch the present invention has been applied wll be .
dH3vile tasopdvonesline Gy drivingthelrenerdinglteadydd4vdepending on
according to ane enbodi ment of the inkjet head of the
phe Sfidlcei SI¥ARLY @ith afhifik Ghe lcdrSiakeS1E® tRo¥d alnd B8kt line is

enl.arged sectional view of the direction between

s t . h TRi S+ | Pkd ead co '
g%&gﬁgérl a%@%r ffraggrlefqgﬁ &hﬁ%ﬁe%e%gﬁgs J%g‘toa c&mon %ﬁ%ﬁ% A
room|b wth an ink supply .opening (not shom&ni n the .
FeopuAing operatigny if dermainaied ke leeiNing a- weoprdpe iarpunation
plate 20 which forns a conmunication opening 2c which
sigmali or casignalthat a baock znd Gfathenpihaper sheet 142 has reached the

-~

' recording region, and the paper is discharged to the paper discharge tray

103.

| When a remaining amount near end of the ink in the subtank 135
is detected, the ink in a given amount is supplied from the i'nk cartridge
201 to the subtank 135.

In this inkjet re;:ordi_llg apparatus, when the ink in the inkl
cartridge 201 of the present invention is finished out, the housing case in
the ink cartridge 201 can be decomposed and only the ink bag inside can
be replaced by new one. Even when the ink cartridge is mounted
lengthwise with its front surface exposed to the outside, stable ink
supply can be achieved. Therefore, even when it disposed so as to
occupy the space above the apparatus main body 101, for example, even

when it is housed in a rack or an object has been placed over the
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_ engraved sectlon mhlch becones a pressurlzed Iqu|d

room 2b, a nozzle plate which forns the nozzle 3a, a
convex section 6a, a vibration plate 60 82 WO

WO 2001039849806 PCT/ JP2006/ 321929 havi ng a di af&Tdg2006/321929
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section 6b and an ink' flowin opening 6¢c, a

Iamnted ric ele t,. 50 ¢ ate

oPERIRS prep ey KL iieBeRnl wradRo et i gl fidee
a base 40 securing the | am nated piezoelectric

80trent 50. s The base 40 is conposed of barium
titanate-based ceramc, and conjugates the | am nated

pi ezoeHeedr it exharpdathasObdénn desatlpedin Wienhithe inkocartridge
I ines. The | am nated piezoelectric elenment 50 is

PRS2ttt RivBatibAdis sﬁb;ﬁiéhe't@%t ééﬁai %&r GHRER ﬁifpe) inkjet

tltancaC|d zirconic acid plunmbum ( 10 with

thi ckness of 1 l ayer _and intern

et nnayaPe cofpated 3&1{% Rogerlify aaﬂr%l%;\a%%ss the
with a thickness of several er |ayer. Each of the
apparatas, Busciteamn heaglso aﬁpheﬂn geking: tyme: lkigh gecexsting
an external electrode. The | am nated piezoel ectric
Qbmhsﬁﬁmmmgfa]@n@tm head a conb 15 teeth shape
by hal f cut-dicing processing, and the resultant teeth

are I
Sppor TR el Sl il aing o

t he ext rnal electrodes is ted.in lLen
B the GepRpsHBnROR G b aPREedily, FrioRs = ?‘ﬁ%dh% odes by
cut-dicin roceSS|ng and they become mul tip
mdﬂet/remagum e faexample, cande wﬁ@lafamwdzw printers for
external electrode is not cut by the dicing and is

idigepughbsording ght facsimilonduahclibebp Seopyings aapparabnses,
el ectrode, FPC8 is conjugated by solder to the

1

. bR 8 m AbREH TP LBrifosttBSnachines, and the like

The inkjet head to which the present invention has beeq applied
will be shown below.
| FIG. 6 is an element enlarged view according to oneiembodiment
of the inkjet head of the present invention, and FIG. 7 is a substantial
part enlarged sectional view of the direction between channels of the
same head.
This inkjet head comprises an engraved frame 10 which becomes
a comﬁon liquid room 1b with an ink supply opening (not shown in the
figure), a fluid resistance section 2a, a flow path plate 20 which forms a
communication opening 2c which communicates with a nozzle 3a and an
engraved section which becomes a pressurized liquid room 2b, a nozzle

plate which forms the nozzle 3a, a convex section 6a, a vibration plate 60
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driving part. The common electrode is turned in by

providing an electrode |ayer at an end of the
| am nat ed piezoelectric elenent to 83 WO 2007/ 049806

WO RgIT/04$396006/ 321929 conjugate with Gnd el ect r BA®IRL006/321929
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FPC8. A driver I1C not shown in the figure is nounted

i EPC8 ad £ his control s,driving vol,tage applicatio
(RaViRg” & Anlrdgdn  Seitionrab And g oipk, How i) opening be, a
conprises a diaphragmpart 6b of thin film 5 an .

i lamingted pieseelretric(glemend i conjugated guiththe vibration plate
| am nated piezoelectric elenent 50 which becones the

B0 vhronghaat dfhdsionriayern7@, andat bade pOrsec@finghile laminated
di aphragm 6b, a thick filmpart including a beam
GBSl MbidenkB®. supporting part, and an opening

m )

I ch becomes an 1nk flowin opening 6¢c by | am nating

two | aygrs,of Ni. plated fi 10 electrotyping ]

et hoa Tinbag 3o R:GimBarad Ak Bhsitim fitanase bibed boramic, and
a wdth of 35 m_ (one side). The bond of island convex
papjugates the amipatadipiezaelsctie ebonenti 58 byarrdangingdhem in
5f of the |lam nated piezoelectric el enent 50, and the
lewodlings. t he vibration plate 60 and the frane 10 are
adhered by patterning an 15 adhesion | ayer 70

cont ai my of | . e .
ising Ry |eBRRel B Abotrid oloifert Y iR ot altbmating
resi stance section 2a t he pr.essurized |.iquid room
SSEIRE v hads Statbame, RaScairora; PR hlognbum (PZT)
| ocates _at a position for the nozzle 3a and becane

tvridh corthickness cof dPepinngo 2D wae/pputlapeneidyntedfal electrode
etching. Aremaining part after the etching becones a
Raydrst ¢coanpodd of dileér/paNediime SAEPd) 6dlithi 8 WhicK R cdbseveral
In this head, the part where an etching '

' um/per layer. Each of the internal electrode layer is connected at both

ends to an external electrode.
The laminated piezoelectric element 50 is half cut to have a comb
teeth shape by half cut-dicing processing, and the resultant teeth are

alternately used as driving parts 5f and supporting parts 5g (non-driving

part). The outside of the external electrodes is limited in length by

processing such as notch to be divided by the half cut-dicing processing,
and they become multiple individual electrodes. The other side of the
external electrode is not cut by the dicing and is thoroughly brought in
conduction to serve as a common electrode.

FPC8 is conjugated by solder to the individual electrode at the
driving part. The common electrode is turned in by providing an

electrode layer at an end of the laminated piezoelectric element to
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Wi dth was har'r-bvrv vvas provi'd'é”d, and th| S was rrade the
fluid resistance section 2a. 84 WO 2007/ 049806
PCT/ JP2006/ 321929 A nozzle plate 30 is fornmed froma

WO 74980 at erial , for exanple formed by N pl HEEPMM6PH21929

10

15

20

by electrotyplng nmet hod, and fornms many nozzles 3a

%#J%Eﬁ ) nal+ 't?%(ll ee&éét?&%eg Bg Hees. T Ar dfibdd P@ hBK sﬁB%sm the

ape o nozzle 3a is forned

horn shap circul a

Bitisre. i Eipmnted sncr RAgoand thikcomtaals QRVETE Pitage Agplication
3a is about 20 mto 35 mat an ink outlet side. The

toZwl driving parti 5f. each |ine was 150 dpi. A

wat er -repel l ent |layer (not shown in the figure) to

whi ch gl Gbrati6R gﬂmnso Sothbiaes b BapHeakmAet BbesT thin film,
given is prOV|de on the Jettlng side 10 (nozzle

o SE Bk Yot iR P el RS BAinated
b hi gh, qual &
e B B R BBt 8 s 5 e, in

el ectrodeposition painting of fluorine resin, vapor .
chapiosl pacinof chis dippifragwun Bby, abkhickl fibmi part mebuding a beam
(e.g., pitch fluoride), and printing after applying

EJkﬂu@&ée\&eﬂ"itH)Ehel SupbbiEDN pakednt andofdnifgiwkichebdddmes an
sel ected dependlng on the phyS|caI property of the

e 0 rral
ek, o PR 4eoby ToRRating' Pt stF &’E#‘é? pladid Bl by
repellent finish can be, qgbtained by vap dep03|t|ng
eﬂegﬁrptmnsépethﬂslr opdhe, Blanhragny paEbas 4 kltﬁ?@&é 3 pm and
supplied fromDai kin Industries, Ltd.) 20 The frame 10
anvidth ofi35hen ioke sidehl y openi ng, and the common 1iquid
roomlb are engraved is produced by resin nolding. In

+ the i M &pohaat 1518 doin¥h Hard 6aift@Yibration plate 60 and a

di spl acenent in a
driving part 5f of the laminated piezoelectric element 50, and the bond of

the vibration plate 60 and the frame 10 are adhered by patterning an
ad.he'sion layer 70 containing a gap material. |

In the flow path plate'20, using a silicon monocrystal substrate,
the fluid resistance section 2a and the pressurized liquid room 2b were
engraved, and a penetrated opening which locates at a position for the
nozzle 3a and b-ecame the communicated opening 2c was patterned by
etching.

A remaining part after the etching becomes a partition wall 2d of
the pressurized liquid room 2b. In this head, the part where an etching
width was narrow was provided, and this was made the fluid resistance

section 2a.
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| aninated direction is caused at the drivi ng part 5f

by applying a driving wave shape (pul se voltage of 10
Vto 50 V) to the driving part 5f 85 WD 2007/ 049806

WO H8TP4P88006/ 321929 dependi ng on a recor di ng RGHHEP06/321929
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20

the pressurized liquid roomis pressurized through

Lhe Y1 X 3520 Bk S0°0 KBrddCESRSS, LMaPLERRYT, 1 fhamle
SRR O, A P B bt B ol 545 many

[
‘ reduced, and the negative pressure occurs in the

moazglesr 3z ethichgairel jetiong opiemings foofflying Hlowiropsad An
el ectric discharge process of driving pulse to

herahPkhhpe T thik nbitlel 8 is #61866& Sntd e hédl shhp® (nddiCbe a
ink supplied fromthe ink tank flows in the comon

| 1 LH: S t c I inqui o I .
suBHiEh-aP ubBe BESRERAAANE CoRo TR, | M HidREfRy B ohis
flowipn qQpening 6¢, and js fed in the pressutize
Pﬂpa%\?!dga SBADS 3, aumh gy 5w a aﬁc'éﬂfseeﬁlpbﬁui% hﬂl_xe nozzle
the effect on attenuation of residual pressure .
pitchani eachdinewasd( dpit i ng, but becones resistant to
refill by surface tension. The attenuation of the

resi dugal whtéSpetlenbdaydr (det shebid in BHe figiRel B\ wiich water-

bal.anced by optionally selecting the fluid resistance

Lon, dt . LS _ . - .
BRI P A%abmlf b8 DELRAFhERrlihd op ehg ot sice
i,nk drop can bg,shortened, In the inkjet recording .

b RBEe atie) L Ronle plate . di mgromshaBe ofhe ek and
present invention, a nedia polishing apparatus may be
Adlpngwmdpdriyeisastabdized toutbtiain hdglp geadity hiveges by providing
incorporate it in the nedia polishing apparatus. In

- ahWatdiklepbllERE G, A% APTERNISeaeiid iplatih® eRctidMeposition

providing a

painting of fluorine resin, vapor deposition coating of evaporable_ fluorine
_res.in (e.g., pitch fluoride), and printing after applying the solvent of
silicone resin and fluorine resin, selected depending on |1:he physical
property of the ink. Among them, for example, various materials as the
fluorine resins are kDOW;l, and the good water repellent finish can be‘
obtained by vapor-depositing modified perfluoropolyoxetane (brand
name: Optool, supplied from Daikin Industries, Ltd.)

The frame 10 on which the ink supply opening and the common
liquid room 1b are engraved is produced by resin molding.

In the inkjet head constituted in this way, a displacement in a
laminated direction is caused at the driving part 5f by applying a driving

wave shape (pulse voltage of 10 V to 50 V) to the driving part 5f
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" polishing brush 302 and polishing the recording nedia

on the way of feeding the recording nedia beneath the
recording head 134, it is 86 WO 2007/049806

WO 0071949899006/ 321929 possi bl e to exchange t he PSdRRYH/321929
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print sheet-to the recording nedia of the present
' 55“5! n.... The ' g 0 I obkb@Ridaias LAt :
Pﬁé sa Oz?s %‘nr%&%&fdg Uéégﬁgls’itrﬁggt Ritrs m%agt r clgr |§1g§L i
appar at us,,, it i ossible t vari ous eets
BBRutizg prrbugh s SRPeaticn bl or o Bheretie IDE Propare, and
present invention. <Ink recorded matter> An ink
thee ki dtomts Jettedr freny theonagzle Ba. i nkj et recording
met hod of the present invention is an ink recorded
mat t er AUERAwith téeniHaAsEN the jentatyd bDohe ThE drol, the pressure
recorded natter has the inmage fornmed on the 10

. i ! . ti i .
EGRL At URE ke Bluri AR BLERPHIor 2R dthctd 884 4AE mogative
no bl eeding, js , excellent .in stabilit i t.h ti.ne,..and
BERPSHES 6rtiity the paesssiiapd N Toam oy inertia 4 ink flow
docunents on which various printings or inages have K
pud elecstiordischargs pEeeess| o drivingmuilpe e sransfer tman dnk filling
wi |l be described below, but the present invention is

pfdcebs.M ALqGhh® tirﬁ@,sﬁleEi(lﬂffTthPlie& Rroauttid ik Exakflevd in the
- Preparation of copper phthal ocyani ne

_ i : : : h
AR HERMH 300" piReR e e cln R By #ori"fb to the
tirrer, a thernoneter, a,nitroge as inlet tube, .a

Bid BSSiBtaRce SRELAn Bl JHoNGh s OB SRETBNG G And Is fed
substituted with nitrogen gas. Thereafter 11.2 ¢

in the pressurized liquid room 2b.

-

The fluid resistance section 2a has the efféct on attenuation of
residual pressure vibration after the jetting, but becomes resistant to
refill by surface tension. The attenuation of the residual pressure and
the '1'eﬁ11ing time can be balanced by optionally selectixllg the fluid
resistance section, and the time (driving cycle) until transferring to a
subsequent jetting behavi;)r of the ink drop can be shortened.

In the inkjet recording apparatus used in the inkjet recording
method of the present invention, a media polishing apparatus may be
provided separately, but it is preferable to incorporate it in the media
polishing apparatus.

In the inkjet recording apparatus shown in FIG. 8, by providing a
polishing brush 302 and polishing the recording media on the way of

feeding the recording media beneath the recording head 134, it 1s
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of'styrene, 2:8 g df acrylic écid, 12.0 g of'faufyl'

nmet hacrylate, 4.0 g of polyethylene glycol
net hacrylate, 4.0 g of styrene nacroner (brand 87 WD

WO20/770498%99 806 PCT/JP2006/ 321929 nane: AS-6 supgETiR06/321929
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from Toagosel ., Ltd.) and 0.4 g of nercaptoet hanol

d f1 ask d. th t : .
b e s
% of styrene, 25.2 g of acrylic acid, 108.0 g

herguespat HaEeRtiake, gfbs contutmn, othex ﬁl}ﬂén@lgl gn,iat is the

* met hacryl ate, 60.0 g of hydroxyethyl nethacryl ate,

36md gsoin FF.ede Bycnming tHis andjetarecorAa® apparatus, it is
suppl i ed. from Toagosei Co.,' Ltd.), 3.6 g of
RESBR A8t RANA varidud shbefZ QB by ! th aﬂh%r PRlcfelt i'@cordmg

and 18 g of nethyl et hyI ket one s added dropw se
a over 2.5 10 After addition, a mxed
gb?et&? (ﬂil%g? pheseny we lszJiBBI smethyl valeronitrile and
18 g of net hyI et hyl ketone was added dropwi se to the

fiakeenrdedongtiestrs. After maturing at 65C for 1
hour, 0.8 g of azobisnethyl valeronitrile was added,

and t hAnninit véorded matter ededrded by the thkjet rebording method
After the con‘pl etion of the reaction, 364 g of nethyl

i'.a? t?é ?%o h AL Eﬁ1 R0 I QedrlEd fﬁﬁ%rtlﬂxeﬂ' ﬁ%g}a/é %Qesent

tion at a concentration of

ﬁéesiﬁ}qlbd UOt Of t tie({ gicié telrggpg.eg (}Fpagst’ao'(l)thme(i1 on the

chr omat ogr aphy (st andard: polystyrene, solvent:
recordingimedia afi fhe presensiigventior uaing theakeve imk. wei ght
(Mv) was 15,000. 20 Subsequently, 28 g of the

resul t Thg padoyded makieri bas RBighg ifdagehqualioppab bleeding, is
pht hal ocyani ne pignent, 13.6 g of an aqueous sol ution

- Bheehidfl! {o gag;ig%%ifwgggme%&&,ca%obg Alit MG Ube 'Y lvarious

et one and

intended uses as documents on which various printings or images have
been recorded.

Examples of the present invention will be describe'd below, but
the present invention is not limited to these Examples.
<Production Example 1> |
‘Preparation of copper phthalocyanine pigment-contaiming fine particle
dispersion-

The air inside a 1 L flask equipped with a mechanical stirrer, a
thermometer, a nitrogen gas inlet tube, a reflux tube and a dropping
funnel was thoroughly substituted with nitrogen gas. Thereafter 11.2 g
of styrene, 2.8 g of acrylic acid, 12.0 g of lauryl methacrylate, 4.0 g of

polyethylene glycol methacrylate, 4.0 g of styrene macromer (brand
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exchange water were thoroughly m xed. Then, the

m xture was kneaded 20 tinmes using a three roll mll

(brand nane: NR-84A supplied 88 ----------- ---- WO
WO 200%H2809806 PCT/ JP2006/ 321929 from Nori t ake REF/IP2006/321929

Limted). The resulting paste was added into 200 g of

. OP-eX ge 2 AR 4 T NG 0 Iy

#‘rg@r?yl (Hg‘ﬁyl S ]g‘{}de an V\‘/fabtenggé\}ergbai s]%{lﬂ e%glcli)lffﬂ'4 g of

usi ng an .evaporator .to yi.eld 16 of | u ol yner

FierGARaPTHAGE BREsalafed ini the dlasth | and oo femBerdrgoras
‘ by mass. 5 The resulting polyner fine particles were

ribpddoe@hIib Syheeguently, s mixed solution iddnl b 8sgofatprene,

apparatus (M crotrack UPA supplied from N kkiso Co.,

258 ) dfhacAer aged Pa08.6! 8 df aBRirgl MEbRAGryIde, 986.0Mg of
<Pr oduction Exanple 2> -Preparation of dinethyl

L R
AT s Sk s TRt e om Toagos

pht hal ocyani ne pi gnent was changed to a pi gnent, .
o griendt), Re6l g1of meTcaptoethanel, (2 tg of azdbismethyl gakoopitrile
of the he resulting polynmer 15 fine particles
ABRI8rE6f Hfé't%gl St Klek 6h& whisZal dUdSAFdpRike €6 tRadHaskyver 2.5-
(Mcrotrack UPA supplied from N kkiso Co., Ltd.) was
%ernm <Pr oduction Exanple 3> -Preparation of

noazo yel | ow pi gnent - cont ai ni ng pol yner fine

partic di gpersion 20. A yel |l ow pol yner. fine, particle

10 dj sperditeh aﬁ&m%eear@wdz qoh%tmg aﬁé Q& &s0f rpzoinsmethyl
Producti on Exanple 1, except that the copper
valeronitrile and 18 g of methyl ethyl ketone was added dropwise to the

+ flagk over 2).5 hours. After maturing at 65°C for 1 hour, 0.8 g.of
azobismethyl valeronitrile was added, and the mixture was matured for

a further 1 hour. Afier the completion of the reaction, 364Ig of methyl

15 ethyi ketone was added into the flask to yield 800 g of a poly'mer solution
at a concentration of 50% by mass. An aliquot of the resulting polymer
solution was dried and subjected to gel permeation chromatography‘

(standard: polystyrene, solvent: tetrahydrofuran); the weight average

molecular weight (Mw) was 15,000.

20 Subsequently, 28 g of the resulting polymer solution, 26 g of the
copper phthalocyanine pigment, 13.6 g of an aqueous solution of 1 ml/L
potassium hydroxide, 20 g of methyl ethyl ketone and 30 g of ion-
exchange water were thoroughly mixed. Then, the mixture was

kneaded 20 times using a three roll mill {brand name: NR-84A supplied
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pht hal ocyani ne pi gnent was changed to a pi gnent,

Pi gnent Yell ow 74. The average particle dianeter

(D5O¥A of the resulting polymer fine particles
WORTO4Y886 using a particle size distribution BOEAID2086/321929

89 WD-2007/ 049806 PCT/JP2006/ 321929 (M crotrack UPA

BB QveRre Eeargreted AatreilioR Aste arenaddeddnto 200 ¢

di sper si on soI ution To 1, OOO m of was added 300 of
obinnsexchenge waten apdeafter stitring thardughlyl methyl athyplketone
v 2.5 (brand nane: Monarch 1300 supplied from Cabot

eadpwatir were dixtilivb off@sing @l ¥vaporator 1M 9iuld 4660 8 offa blue
sodi um hypochlorite (effective chlorine

pOIYEREL Bk pficlk dio M0 f10 s pBB b ent 850 09 by mass.
this | ution, 100 of odi u ochlorite

5 (of f echBocrestlting pat R BATRAIEE e bicptedrigra particle
added, and di spersed for 3 hours using a transverse
gizeplistribution ahéassrement spparatns (Miarptraek WPAsupplied from
times with water, pH was adjusted with lithium

Nilikixel O, Lod); ﬁHéeaﬁergé yavéiglesdiahistief (D50%) Gras 93 nm.

concent r at ed up to an electric conductivity of 0.2

ggr&&‘ﬁ&i’onﬂ!'x& lb|2t>r ation to yield a carbon bl ack

di Spersion So on with a pignment 15 concentration of

% nmass arse.and | ar. articles were, renoyed :
gre& afipn Lfgfaéfl?!aﬁiah aunacridong pismant cofaining polymer fine
filtrated through a nylon filter of 1 mto yield a

10 paribela disperigiati-sper si on sol ution. The average particle
di aneter (D50% of the resulting polymer fine

parti CAeSapBAf heHheY fitke! Biartitd¢ (disdcérsii Fas prepared in the
di stributjon analyzer 20 (M crot rsz;é:k UPA sup%l |ped

‘%(191@ NHSE 28 ﬁf’ Pr&ﬂlgctionmﬁxggﬂi@ 1, <E£(9e%lﬂ0tth39 the copper

phthalocyanine pigment was changed to a pigment, Pigment Red. 122.
The average particle diameter (D50%) of the he resulting polymer

15 fine .particles measured using a particle size distributilon analyzer

(Microtrack UPA supplied from Nikkiso Co., Ltd.) was 127 nm.

<Production Example 3>

-Preparation of monoazo yellow pigment-containing polymer fine particle

dispersion-

20 A yellow polymer fine particle dispersion was. prepared in the

same way as in Production Example 1, except that the copper

phthalocyanine pigment was changed to a pigment, Pigment Yellow 74.
The average particle diameter (D50%) of the resulting polymer

fine particles measured using a particle size distribution analyzer
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- Prepar ati bn of car bon bI ack pol yrr'e'r 'f i”né‘“p'arti 6I"e'

di spersion A black polymer fine particle dispersion
was prepared in the same way as in Production Exanple

WO 2007/408%pt t hat the copper 90 WD 2007/ 049808 CT/IP2006/321929
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PCT/JP2006/ 321929 pht hal ocyani ne pi gnment vvas changed

gveé\lgg%%%al?t | g%ﬁé)&ﬁég%@pﬁ%g ?ﬂ%cﬁ}é fesul trn The

r rtjicles nmeasured using the partlcle
§$Eég'g‘?té‘%rf Mﬂ 4halyzer 5 (Mcrotrack UPA supplied

+ from N kkiso Co., Ltd.) was 104 nm <Production

Breppiration of Radpen blackrdispensiomesiubionck di sper sion
treated with diazo conpound- Carbon bl ack (100 Q)

havi ngTa 15060 inhl 6f GakfalikdaBea gobf afnErtillyaadaida®BRacidic
oi | absorptl on of 70 m/100 g and 34 g of

SagBRILSIEE B 25 W LERCEAGHE o
e b 2 s 2

di ssolved in 50 g of water was added thereto and was
bybochldrite (effedtive thdoribertomecentiadion: d2%b) wag adidedrdropwise,
was diluted 10 tines, course and |arge particles were

AR DGt KRR étlﬁémaht orpoeanth tins°EHK8 BersSt &% this

with diethanolamne to 8 to 9. The soI uti on was

%(Iﬁlufzgﬂ 9o gr}% ag\]ftgcﬁﬁgf&c%qonpé/ éﬁféc[t El%?fﬂeo@?ﬁc%ntrationi

fhe c I spersi
conn entr nof 5% qg?p gnch sthenflltrated
H% egsesl dox Sohgwes Ysing g, Hgpsverse
bl ack d| sperS| on 20 The average particle dianmeter
disperdingfmatiwiner e futasubigng shinoy was diktetl ipdimeswith water,
measured using the particle size distribution analyzer

- pH was adjusted with lithium hydroxide, and the slurry was salted out

and concentrated up to an electric conductivity of 0.2 mS/cm by
ultrafiltration to yield a carbon black dispersion solution with a pigment
conc.entration of 15% by mass. Coarse and large particles were removed
by centrifugation and the solution was further filtrated through a nylon
filter of 1 pm to yield a ca‘rbon black dispérsion solution.

The average particle diameter (D50%) of the resulting polymer
fine particles measured using the particle size distribution analyzer
(Microtrack UPA supplied from Nikkiso Co., Ltd.) was 95 nm.
<Production Example 5>
-Preparation of carbon black polymer fine particle dispersion-

A black polymer fine particle dispersion was prepared in the

same way as in Production Example 1, except that the copper
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(Mcrotrack UPA supplied from N kkiso Co., Ltd.) was

99 nm <Production Exanple 7> -Preparation of carbon

bl ack di spersion treated with sul fonating agent 91 WO
WO 2004880806 PCT/ JP2006/ 321929 150 g of conmRCTIRA6/321929

avai | abl e carbon bl ack (Printex #85 suppl ied from

was thorou xed Lkn 400 u ne, .
PRI qyatine lemePe Neks ERoagpoactnis Sladk (rBat Sypplied
am de_sul fugic acid mas added thereto, followed by
dromrPegusaa)140C to 150C for 10 hours. 5 The resulting
*slurry was added into 1,000 nL of ion-exchange water,

whi ch VBlse aberagee parfiéleodidntsted ADHW06Y pfmthe nesaltth@ polymer
surface treated carbon bl ack wet cake. This carbon

AL pabElcl &2 e iiTed eﬂ%ﬁ%ﬁlﬁ;ﬁ@gm&gicl@sqggwcﬁ‘tsﬁﬁf,ﬁiﬁ? avalyzer

ange wat er, ad] ust'e

0 e dis i on. .salte t an
s Whiedeack D s nahel o NIRRT G, Lot editot mmrpon
bl ack di spersion with a pignent concentration of 10%
P redustionmtiixample 6hen filtrated through a nylon
filter of 1 mto yield a carbon bl ack body. The

aPespgrations 6f @irbon GladleiRpetoh Westbdiwithrdiaw tompound-
carbon bl ack body neasured using the particle size

15N L%%fgs&m@'fy‘é@? QLRAgRe Fsbelitl SRt Sed ol B30 mog
i £ Y BPGHE phresmslie: aha0 i 100 s h%ﬁ%&"ﬁpg&i@%&enzm

obt ai ned in the above Production Exanpl es.
10  aprhwese imixedxang disgersed in e odtwateroind yigng iof itric acid
conposition 1 20% by mass of the copper phthal ocyanine

& Rdded OtHeabty, dllowed by stirring at 70°C. After 5 minutes, a

' solution in ;vhich 11 g of sodium nitrite had been dissolved in 50 g of
water was added thereto and was stirred for a further 1 hour. The
resﬂting slurry was diluted 10 times, course and large particles were

15 removed by centrifugation, and the pH was adj‘usted with
diethanolamine to 8 to 9. The solution was salted out and concentrated

by ultrafiltration to yield the carbon black dispersion with a pigment,

concentration of 15% by mass, which was then filtrated through a

polypropylene of 0.5 um to yield a carbon black dispersion.

20 The average particle diameter (D50%) of the.resulting carbon

black dispersion measured using the particle size distribution analyzer

(Microtrack UPA supplied from Nikkiso Co., Ltd.) was 99 nm.

<Production Example 7>

-Preparation of carbon black dispersion treated with sulfonating agent
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pol yrrer fi né par-ti cle di s'bérsi on |n Product i on Exan'ple """
1, 23.0% by nmass of 3-nethyl-1, 3-butanediol, 8.0% by
mass of glycerine, 2.0% by mass of 2-

WO 209806, 3- hexanedi ol , 2.5% by mass of FS- 30@QIsR2¢I6[321929
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fromDuPont), 92 WO 2007/049806 PCT/JP2006/ 321929
0.2% SS f Pr oxel. V su e i
0. 596 oy Trag cobreomBgfiiahy, bHfifbl] eatbl p§¥a§§ 3pripdps #85

m xed, and an appropriate anount of _ion-exchang
SRRlicd\Bom JRENES) Teice LROROUEBIR MmEReE M 2000ML of sulfolane,
Subsequently, the mxture was filtrated through a
asdibftendiddly tdisperised Using acherdsgmilhol® ghfaamide solfufictceid
m By the above, a conposition was prepared. In the

%88 WddeBAHRORO THAGWEA Hy Sifrink i VAPEOR UB0YOFoP 10 hours.

mPa-s and t he surface ténsion was

scos asure SCO
%Fmﬂ%@%wowgﬁ. iadi &%}é@d” %@poa‘ 10&3#%&%%0%”“
ngyo Co., Ltd.). 10 <Production Exanp
w Mo then cﬂenﬁaémiaa nk2.80fperm t%mqldze%wa%%ated
of the dinmethyl quinacridone pignent-containing
@abyndlatk meetpealia. c'Bhidicapbors ibdack webroadtecwns retispepseal i in
2, 22.5% by mass of 3-net hyI 1, 3- but anediol, 9. O% by

Ye=\4
DR S e S, A 808 3 i

?‘-}J{% aﬂ}}ﬁ% gz;sopgn?%ﬁggf %’ﬁr O@te& \(1{? URRA' @9nt&fThted by

am no- 2- et hyl - ({Jropanedl ol. were_m xed, and an
‘é\lﬁﬁﬂiﬁl’ﬂtﬁ?ﬂb fmmanl oA carbenehlack gdisparsipn \Fath dae @igment
make.. the total amount 100% Subsequently, the
ddmémretmﬁ 10%rint athsshr Qhdd weasmrn filteatdd tlerought o nylon
20" an average pore diameter of 0.8 m By the above, a,

. REPF §i Rth V\\.@S d%&ega{:ﬁ‘ﬂmn' Bidde Hoﬁgl“ "0 average particle

conposi tion the viscosity wa

diameter (D50%) of the resulting carbon black body measured qsmg the
particle size distribution analyzer (Microtrack UPA supplied from
NikI;iso Co., Ltd.) was 80 nm. ’
Subsequently, ink compositions were produced using the polymer
fine particle dispersions and the carbon black dispersions obtained in the
above Production Examples.
<Production Example 8>
-Preparation of cyan ink composition 1-
20% by mass of the copper phthalocyanine pigment-containing
polymer fine particle dispersion in Production Example 1, 23.0% by mass
of 3-methyl-1,3-butanediol, 8.0% by mass of glycerine, 2.0% by mass of 2-

ethyl-1,3-hexanediol, 2.5% by mass of FS-300 (supplied from DuPont),
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nPa-s and the surface tension was 25 nNm <Production

Exanpl e 10> -Preparation of yellow ink conposition 1-
93 WD 2007/ 049806 PCT/JP2006/ 321929 20.0% by nass of

WO 2¢3/04980®azo yel | ow pi gnent - cont ai ni ng pol ynePCT/iipas06/321929
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particle dispersion in Product‘i on Exan'pl e 3, 24.5% by

gy iSe 51 Gt R SUATieH i Aveced S B vgmass of 2

5% g mass of FS-300 (supplied from DuPont), 5 0.2%
-ethylFt Sxeropavedinl pysreanizeds mud.ast ARpropyiate(aIBoMNt of
by mass of 2- am no-2-ethyl -1, 3-propanedi ol were

Hox-eschange awas@prwasi atidedmesininadfe then-tekdlnaifeunt 100%.
wat er was added to make the total anpbunt 100%

\ t fiaSitdd ! al .
mmrguw#I%hS%x ‘gégaver gég% t%%r egqgl Iﬁéﬁfet%gng %‘t%r with
m t he abov a .co tion sto repared. In_the

PosiVerass DR tiarie6r OB 258, Hhothe aBHEh,§ cREmpaition was
nPa s and the surface tension was 25 nN.m <Production
Breppted. 11ta theressultang cemposition kai A6°Corthesviscosity was 9

20. 0% by nmass of the carbon bl ack dispersion in

RBP4l C andn the Ssifasd| Rnkion? w0y e Of The viscosity was
3-net hyl -1, 3-butanedi ol , 7.5% by mass of gl ycerine,

%m%%ﬂ?d flméésﬁlé )}lg‘:%]lg% ?ishgéigs&)‘aggﬂ%ss o.‘#W?otgiftmn ﬁscometer
L LI

(suppl ied fromAvecia), and 0.5% by nmass of
*Paodnetion Exapiple B 20 propanedi ol were nixed, and an
appropriate amount, of ion-exchange water was added
Fmeﬁfﬁtibh%ﬂrﬂig’ént&ﬁﬁkrﬁoni&%%ioﬁqbSequent ly, the

209/; by mass of the dimethyl quinacridone pigment-containing
poly‘mer fine particle dispersion in Production Example 2, 22.5% by mass
of 3-methyl-1,3-butanediol, 9.0% by mass of glycerine, 2.0% by mass of 2-
ethyl-1,3-hexanediol, 2.5% by mass of FS-300 (supplied frlom DuPont),
0.2% by mass of Proxel LV (supplied from Avecia), and 0.5% by mass of 2-
amino-2-ethyl-1,3-propanediol were mixed, and an appropriate amount of
ion-exchange water was added to make. the total amount 100%.
Subsequently, the mixture was filtrated through a membrane filter with
an average pore diameter of 0.8 pum. By the above, a.composition was
prepared. In the resulting composition at 25°C, the viscosity was 9
mPa-s and the surface tension was 25 mN/m.

<Production Example 10>

-Preparation of yellow ink composition 1-
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“mixture was filtrated through a menbrane filter with

an average pore dianeter of 0.8 m By the above, a
conposition was prepared. In the resulting

WO 2979896 i on at 25C, the viscosity was 9 nPasPCiiP2006621929
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surface 94 WO 2007/049806 PCT/ JP2006/ 321929 tension
was 2 <Pr oduct i.0 ?%I 2> Prepar.at.j.o -
dye i ﬁ%&b&"e 'l”ﬁg?%%ﬁ%en fs Q%ESWH ngéwy\?gog nﬁ%gg%ﬂt an‘f&mng

thoroughly stirred and, 5. dissglved, and then o
polymextiing parijeleclispersion by frocneion Srampled 248 % dyymass

 gmin pore size (brand nane, supplied from Sum tono

& Forethyl-1lFrbusanediel, 8.6%. Yy tmassrof plyeeringsg 4.006 lyetmss of 2-
Ingredients of dye ink Dye type 10 Yellow. C. 1.

' tg. - ; ‘& I
Sy My A 20Ny e B S0P 8 B0 nions

pul ation af. ss. \4 ' 7 .
DALY BAPronel ), GuBLibd s REin) i 58y mass of 2
parts by nass  Acetyl ene gl ycal 1.€§Lé3arts by mass 20
yming 2 &3bxl-d a3 propanadiekwere miged, ap@ppropriate amount of
conposition at 25C, the viscosity was 4 ‘
ion-exchange water was added to make the total amount 100%.
Subsequently, the mixture was filtrated through a membrane filter with
an average pore diameter of 0.8 ym. By the above, a composition was

prepared. In the resulting composition at 25°C, the viscosity was 9

mPa-s and the surface tension was 25 mN/m.

- <Production Example 11>

-Preparation of black ink composition-

20.0% by mass of the carbon black dispersion in Production
Exal;:lple 7, 22.5% by mass of 3-methyl-1,3-butanediol, 7.5% by mass of
glycerine, 2.0% by mass of 2-pyrro]idone,l 2.0% by mass of 2-ethyl-1,3-
hexanediol, 2.0% by mass of R-(OCH2:CH2),OH (wherein, R is an alkyl
group having 12 carbon atoms and n=9), 0.2% by mass of Proxel LV
(supplied from Avecia), and 0.5% by mass of 2-amino-2-ethyl-1,3-
propanediol were mixed, and an appropriate amount, of ion-exchange
water was added to make the total amount 100%. Subsequently, the
mixture was filtrated through a membrane filter with an average pore
diameter of 0.8 um. By the above, a composition was prepared. In the

resulting composition at 25°C, the viscosity was 9 mPa-s and the surface
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nPa-s and the surface tensi o‘n vvas'2'5 dyne/crh

<Production Exanple 13> -Production of substrate 1 95
WO 2007/ 049806 PCT/JP2006/ 321929 LBKP 80 parts by

WO RMI04MBKP 20 parts by mass Li ght cal ci um car BEFaR2806/321929
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(brand nane: - TP-121 supplied from Okutama Kogyo Co.,

) t mass 5 Alum niumsulfate 1.0 parts
tt%ﬂsﬁ)ggivgaﬁ%r%%\gﬁc starch (brand nane: Cato 3210

suppl.ied from N ppon NSC Ltd.) 1.0 parts by nass .
thBé?’Fﬁ@E% ﬁ%)agent (brand nane: NeuSize M 10

supplied fromHarinma Chemcals Inc.) 0.3 parts by

mRseparbdionfofodysinlyi el d i nprover (brand name: NR-11LS

supplied fromHynm Co., Ltd.) 0.02 parts by mass A
substr R ihoMeiRRe shOwa Fllowewe PR AxBY, RRELERIY fSrred and

the slurry of 0.3%Dby nmass of the above conbrnation

' f [ N r ki n ne and .
sy, o o BfCrarckP O RBRAME' ditolBR RDRE Filter of 0.45
of the paper rr,akirl process, an aqueQus sol ution of )
YR (B c §OTR 8YZEN pBAmes surphed fHomyepwanitemo Electric
amount of the solid content was 1.0 g/ nR2 per one
dinduestrigss ditd)doprepard\dyea ipk getnt 70 parts by mass of
kaolin (refraction index: 1.6, Utrawhite 90 supplied

Therediestd Rdyd ik Whi ch the proportion of

Dye type
Yellow: C.1. Direct Yellow 86
Cyan: C.I. Direct Blue 199
Mag;ntai C.1. Acid Red 285
Black: C.1. Direct Black 154

Formulation
Dye 4 parts by mass
Glycerine 7 parts by mass
Thioglycol | 7 parts by mass
Urea 7 parts by mass
Acetylene glycol 1.5 parts by mass
Water 73.5 parts, by mass

In the resulting ink composition at 25°C, the viscosity was 4
mPa-s and the surface tension was 25 dyne/cm.
<Production Example 13>

-Production of substrate 1-

95




particles with a particle dianeter of 2 mor |ess was

97% by mass and 30 parts by mass of heavy cal ci um
carbonate (refraction index: 1.6, CALSH TEC Brilliant

WO 30939#988d f r om Shi roi shi Kougyou Co., Ltd.) hE&T/FRF0064131929
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WO 2007/ 049806 PCT/JP2006/ 321929" the average particle

di anet 1.1 m as an adhesive 8 e{ﬁslw,ﬁgsg of
st yrene-but adi ene copol yner ermul si on ving“a gl ass
transiij tenperature (Tg) of -5C_gnd art by nass
of pho e esterified starch; as @npaoﬁ%%@.@aﬁ‘%rts

by mass of calcium stearate, and water were s m xed
t o- pr ebight ealcbami egrismiatei thranidt mamesoTPa12brsupplied from
concentration of 60% by mass. This coating sol ution

Gt AR KegydTohaltd.)si de of the substrat e 10/ partis bpdnass
bl ade coater so that the thickness of a coating |ayer

was 1 . i fde, dried with hat W}Eg

super &1?1@% g%ps}zggpenent was given (11% er%’?%gafs% form

a "recording sheet 1" of, the present _inventjon. The

por e sgﬁ@lﬁ)%ﬁnf’ﬁ por(bF%d oRamgr cGatgy &@u r’i‘“é’é’i‘egf from
barrier |ayer in these recording sheets were neasured

Deppopn N8@E4ddron nicroscope. Barrier |ayel$ parts by mass
satisfying the condition that the pore size is 1 mor

| ess i Nedt2808in a%% hgeRE BRIAd QAnts: NEtSEeaM-10 Supplied
surface is 40% 15 or Tess is considered A and those ‘

ot ti ST ydan [ dition is consider :
ofs) ”a?%é‘bm?e %%Pécq’ﬁé&g own in Table 1. Subg.gq‘ﬁ%rﬁ%pg’mass

an ink_set 1 with black, yellow mage a cyan ..

col or sPEsep® saaldAimpraver r@es%ﬁl | BREEN ﬁﬁﬁu@ggs i §ipplied from
Production Exanples 1 to 11 was prepared, and the

Hyomé Cog hidt)h an i mage resol uti on of 600 dpi 20 wds02
performed_using the obtained ink set 1 and the

pEAINMY Mgssheet 1 as the recording nedia and using a

'drop on demand printer test nodel

A substrate 1 weighed 79 g/m2? was made by papermaking the
shurry of 0.3% by mass of the above combination using a fourdrinier
pape'rmaking machine and finishing with machine calendar. In a size
press step of the papermaking process, an aquecus solution of oxidized
starch was applied so the;t an deposited amount of the solid content was
1.0 g/m2 per one side.
<Example 1>

As a pigment 70 parts by mass of kaolin (refraction index: 1.6,
Ultrawhite 90 supplied from Engelhard) in which the proportion of
particles with a particle diameter of 2 pm or less was 97% by mass and
30 parts by mass of heavy calcium carbonate (refraction index: 1.6,

CALSHITEC Brilliant supplied from Shiroishi Kougyou Co., Ltd.) having
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'havihg 300 dpi and a nozzle resolutlon of 384 nozzles

wOo

The maxi mum drop size was 18 pl, and adhesi on anount
regul ati on was perfornmed by maki ng total anount

PeY AP on 140% The solid i mage and | ett er s PGEAB2009321929
WO 2007/ 049806 PCT/ JP2006/ 321929 printed so that the

i :éeaﬁﬁ%ug%ﬁrs&s;@%a;egﬁ B ol SRR By mass

e i gage I|tylevel and the img
f:m? t eee\szav xmey @émfﬂ@mrbvkamaeéu|§§89arfeans1tmn

. shovvn in Table 1. Ones evaluated as "D' in the

10

sempesatura (Pg)aok -5 and tlaphet by niussi ok phbsphsige esterified
<Evaluation itens and eval uati on nmethods> (1) I nmage

gtiich! us a8y 8ld 63 purishbP wedss dihéalbihs %té’fﬂﬁéi An@ water were

backsi de of a green sol1d inage portion from

I v a neasur.ed
R S L R earbedrngal? fon of
kground density from this. The eval uati on was
g&f% HRFSusing this density in addition to visual
i nspection based on the following criteria.
( Eval uThiscoating sphetjonl &as/Applidicon hothtdide of the enbstrate’ 1
of 0.1 or less and uniformprinting wwth no fine show

b BladPdoatbP 8o %HQUVI:EJ‘ Elﬁﬁﬁﬁe&e@ﬁé t¥atth Qayle'} Qﬁ? &)e;ﬁ per

and unlformprlntlngvvl fine showt rough

ough nsi Ly O 15 or .l e it
b SRR A & haﬁwaﬁée%i& ey Galp Sz Beimeit G given
E:l?err%%t? go iqog%g as "recording sheet 1" of the present invention.

The pore size and the proportion of pores at a surface of barrier

- layer in these recording sheets were measured using an electron

15

20

microscope. Barrier layers satisfying the condition that the pore size is
1 pm or less in diameter and the proportion of pores at its surface is 40%
or It'ess is considered A, and those not satisfying this Icond.ition is
considered B. The obtained results are shown in Table 1.

Subsequently, an ink set 1 with black, yellow, magenta and cyan
colors composed of the compositions produced in Production Examples 1
to 11 was prepared, and the printing with an image resolution of 600 dpi
was performed using the obtained ink set 1 and the recording sheet 1 as
the recording media and using a drop on demand printer test model
having 300 dpi and a nozzle resolution of 384 nozzles. The maximum
drop size was 18 pl, and adhesion amount regulation was performed by

making total amount regulation 140%. The solid image and letters were
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i mge portion from Exanples and Conparative Exanpl es
was visually observed, and 98 WD 2007/049806

WO 20071949%98006/ 321929 ranked/ eval uat ed based oRCIHE2006/321929
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followng criteria. (Evaluation criteria) 5: uniform
rintign i t.h..no beading. 4: el | : .
Brieted % U o oief e funt of dhi i R 0P RRHER, did not |
its level does not _.inpair, the_jnage quality.|level;. 2:
peesednkd 8(myunen poldRmRtingn g For tgéé)gltﬁ’d‘ AEefythe 1mage

occurs. (Evaluation of density) The optical density
qualitye lemgkntml sille dniagegaelabilityn weremevabuastednpsefollows.
and Conparati ve Exanpl es was neasured using X-Rite

R3ults A Dot 8l ahbRazed Oiest faalhiatddos "D Gai iR évaluation
(Evaluation criteria) (A): The magenta inmge density

is 1.6 or re;.. (B th genta i mage density i's 1.3

ate Hﬁ?%‘fltigﬁ(aé‘t?het‘r%]%lﬁﬁ i mage density is 1.0 or

nore; and,. (D): the rraag_enta irra(gﬁ:}sdensity is less
forgmgthe

cBaaluation itemeand evaln s> The gl ossi ness
of the imge portion from Exanpl es and Conparative

D depgesqualstyviesehl | y observed, and eval uat ed based on l
20 the following criteria. <Evaluation criteria>
<Show through>

The image density on a backside of a green solid image portion

from Examples and Comparative Examples was measured, and the show

through density was obtained by subtracting a background density from

. this. The ‘evaluation was performed using this density in addition to

visual inspection based on the following criteria.
(Evaluation criteria)
(A): ;,I‘he show through density of 0.1 or less and uniform priﬁting with no
fine show through;
(B): the show through density of 0.15 or less and uniform printing with
no fine show through;
(C): the show through density is 0.15 or less but little show through is
observed; and
(D): remarkable show through occurs.
<Beading>
An extent of the beading on the green solid image portion from

Examples and Comparative Examples was visually observed, and
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(A :- hi gh gl ossi nesé; (B): ‘moder at e al ossi ness and

(O : no glossiness. 99 WO 2007/ 049806
PCT/ JP2006/ 321929 (2) Inmge reliability <Eval uation

WO H07/0498%e reliability> As the images to be eVRITiAERReNS321929
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bl ack, cyan, magenta, yellow, red, green and bl ue

S . nty four hours 5
a%%e%?e;}v@g%ﬁ# }i)%sge,%lr%% ﬁ%?oa{'[%gl gk&#gp@\’/ (CM1 type), a
v\&;ﬁ cqotton cloth (JI'S L0803 Cotton No.3) was
MVACHRIOBATHERR! ¢t on natter using an adhesive'

-doubl e coated tape (#4016 t=1.6 supplied from 3M,

v -tumifdring prirttieg withyeokeadingibed by goi ng and
returning 5 tinmes, and then the "density of the color
Nt sPighd IbeBHidE Bk Obhid s 1694198 n@?ﬁkﬁbl@@s measured io

using a spectro-colorinetry densitoneter (Mdel-938

il RSt T PR R St e SRS bt

1. except that the "recording sheet 2" was obtai ned by
mkidieading evideatlpcerpeandt the coating |ayer 10 jim

per one side, and |i kew se evaluated. The results are
stibending fahhekdbly<deearql e 3> The inkjet recording was
performed in the same way as in Exanple 2, except

t(aRhlddifon bEQORSENO sheet 3" was obtained by changing
20 the i1 norganic pignent in the coating solution in

%gln})gﬁ[}(leatggtjtlco e‘Pel%rS%%n Bénf‘%i iSIB }g&!t‘tié‘(fj ?‘g\]g it%g‘%e %Iori-:%h from
Examples and Comparative Examples was measured using X-Rite 932,
and evaluated based on the following criteria.
. (Evaluation criteria)
(A): The magenta image density is 1.6 or more;
(B): the magenta image density is 1.3 or more;
(C): the magenta image density is 1.0 or more; and .
(D): the magenta image density is less than 1.0.
<Evaluation of glossiness> |
The glossiness of the image portion from Examples and
Comparative Examples was visually observed, and evaluated based on
the following criteria.
<Evaluation criteria>
(A): high glossiness;
(B): moderate glossiness; and

(C): no glossiness.
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index: 2.5 supplied fromFuji Titanium |ndustry Co.,
Ltd.), and |likew se evaluated. The results are shown
in Table 1. <Exanple 4> 100 j WD 2007/ 049806

WO WeTp9s9006/ 321929 The inkjet recordi ng was B@riP3n0es31929
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in the sane' way as in Exanple 1, except that the

Ei qG iﬂﬁia%l?ﬁ 4" was obtai ned by changing the
|r%org Icpirgnent in the coating solution in Exanple 1

to 100 parts. by mass.of TP-221 (light cal cium
EEF’B&%‘E °$’é¥‘l‘%"cf€? ex: 1.6 (1.59) 5 supplied

. from Ckutama Kogyo Co., Ltd.) and making the thickness

of t heAsc¢batimagekdgpdre &valnatedt] Hlatlevivem, anagantae gelldwered,
results are shown in Table 1. <Exanple 5> The inkj et

Eﬁ;@-ﬁr ShADIWB s RATES (B4 I3 3t HA) W MAdeas TwentyFour hours
anple 1, except that Space DX (containing kaolin,

I [ Lndex-. 1.6/ o] C r.e t
gk $68 sl Xsipd Lo REk RO B, HGrbAE (ffbn cloth
..Ltd. ) ("recording sheet 5") which was the coated
§I§§em&93 Cotten gNavilr wap - attached \ons a, Sdefion matter using an
recording nmedia in Exanple 1, and |ikew se eval uated.
Adieesies donbleacontsd dape i#H40HD te1.6. sufpliedfropd 8M; witle which
i nkjet recording was perforned in the sane way as in

B2 Ra8e lwa§ G Abedt Izy?ttb% AP TRt GHAEH NiM@sKaald then the

refracti on i ndex: cal ci um carbonate, refraction

B o R, cBlRGraEeris! ek 18R ScBion i dhag megeured

the 20 el ectrograph was. used for the recordin i
p@gxgnqgegtlg);cﬁwggletry densitometer &Vlodel_-938 sugp{irgg f:%om X-

Rite).

. <Example >

The inkjet recording was performed in the same way as in
Exélmple 1, except that the "recording sheet 2" was obtained by making
the ;thickness of the coating layer 10 um per one side, and likewise
evaluated. The results are shoxlvn in Table 1.
<Example 3>

The inkjet recording was performed in the same way as in
Example 2, except that the "recording sheet 3" was obtained by changing
the inorganic pigment in the coating solution in Example 1 to 100 parts
by mass (solid content) of TA-100 (anatase type titanium oxide, refraction
index: 2.5 supplied from Fuji Titanium Industry Co., Ltd.), and likewise
evaluated. The results are shown in Table 1.

<Example 4>
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| i kewi se eval uated. The results are shown in Table 1.

<Exanple 7> The inkjet recording was perforned in the
same way as in Exanple 5, except that one ("recording

WOINEAHI8PS) obt ai ned by polishing ii 101 WO 280TARA0888929
PCT/ JP2006/ 321929 t he surface of POD G oss
(cont ai N f e
car bonz'aI:He qn rac Eéﬁll %% g),r}%lsgl?pp]# g%&%%ngdvﬁy as in
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Ltd whi_ch vvasthe coat ed pa er . for. the
J’?’%&P'@gl £HeR %lha‘i/\ﬁh&p ﬁ@rqaagéhezbﬁ tainghhe chReging
t hi ckness of the coating layer 5.1 mwas used as the 5
the onargagicpigmentiin the loeating snlationtiadExdinple dstd 1680 parts
are shown in Table 1. <Exanple 8> The i nkjet

w@ms o TR220 (1 e 'Edciutn PSR ‘i‘@ﬂ-aéﬁoh Ind&XATY €1.59)
except that one (" recordl ng sheef obt ai ned by

0 P Qe Wik Coc LS b A R o

refraction | ndex: supplied fromQ i Paper .
COREINE AV S Miks achehke&'ﬂ% epabated or ’(lgbnere@pl@eare shown in
printing with the wapping paper 10 tinmes to nake the
flablkhess of the coating layer 6.2 gmwas used as the
recording nedia, and |ikew se evaluated. The results
afxaskples=i n 15 Table 1. <Exanple 9> The inkj et

recor i ng was perforrred in the sane way as in Exanple

. xRl 108k RS BRRRRRY oL v oo

kaolin, refraction index: 1.6/cal cium
Example 1, except that Space DX (containing kaolin, refraction mdex

1.6/calcium carbonate, refraction index: 1.6, supplied from Nippon Paper

. Industries 60., Ltd.) ("recording sheet 5" ) which was the coated paper for

the gravure printing was used for the recording media in Example 1, and
likewise evaluated. The results are shown in Table 1. |
<Exa'lmple 6>

The inkjet recording was performed in the same way as in
Example 1, except that I;OD Gloss (containing kaolin, refraction index:
1.6/calcium carbonate, refraction index: 1.6, supplied from Oji Paper Co.,
Ltd.) ("recording sheet 6" ) which was the coated paper for the
electrograph was used for the recording media in Example 5, and
likewise evaluated. The results are shown in Table 1.
<Example 7>

The inkjet recording was performed in the same way as in

Example 5, except that one ("recording sheet 7") obtained by polishing
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Paper Co., Ltd.) which was the coated paper for the
of fset printing with the wapping paper 20 tinmes to

WO 2889806 e t hi ckness of the coating |ayer 2. 1PgkiIR§6/321929
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used as the. recording nedia, and |ikew se eval uat ed.

Eﬁ%ﬁ%f%%tg?b’?ﬂéggi%@%ﬁ%iﬁ%%@Oﬁﬁei‘é’%ﬂ%’*’éﬁef?’2%%’?31?62’891@““
ERhonofe NHEAGH IRl 1o SHPRHAR G0k 0N Jpor, G 4 Ghich

+ index: 1.6/calciumcarbonate, refraction index: 1.6,

siaspihecmbabed papetifor thgpelecwgraph dvith (Wrappongipapes [2etimes
10" ) which was the coated paper for the offset

B ihke kheP thitkeds@ oft iR ¢64QhE RFeREslila b W Re8 as the
5, and |i kewi se evaluated. The results are shown in

Tabl 6. 1. <Exanpl e, 34> T i.nki ec [ S .
e B R T G iaS LhRted 008 Bl arg shgwn in
that one ("recording sheet 11") obtained by polishing-:
Hableslr f ace of OK Non-wrinkl e DL (cont ai ni ng kaol in,
refraction index: 1.6/calciumcarbonate, refraction
Kiicamplé 85, supplied from i Paper Co., Ltd.) which

was the coated paper for the offset printing with the

W appi e PARGEL YeborBg! radBpbriobRelnin KRS satde sy as in
coating layer 2.9 m 1s was used as the recording

e 39Sl P B PR B O 15 Pl
tEl)erformed in_the sa ' l e 5, . except

way. as i n __Exa .
hrnsuriee pf Dl Srimtg contuining knolip: Hereehon inslas drf/pglcium

carbonate, refraction index: 1.6, supplied from Oji Paper Co., Ltd.) which

. was the coated paper for the offset printing with the wrapping paper 10

times to make the thickness of the coating layer 6.2 pm was used as the
recording media, and likewise evaluated. The results are shown in
TabI'e 1.
<Example 9>

The inkjet recording was performed in the same way as in
Example 5, except that one ("recording sheet 9") obtained by polishing
the surface of OK Trinity (containing kaolin, refraction in.dexi 1.6/calcium
carbonate, refraction index: 1.6, supplied from Oji Paper Co., Ltd.) which
was the coated paper for the offset printing with the wrapping paper 20
times to make the thickness of the coating layer 2.1 um was used as the
recording media, and likewise evaluated. The results are shown in

Table 1.
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20 the surface of (-}{-I'\bh-'vvri'nkl e DL (cont-ai ni ng' |

kaolin,, refraction index' 1.6/calcium carbonate,
refraction index: 1.6, supplied fromQi Paper Co.,

WO R407/93980hi ch was the coated paper for the of f B€T/IP2006/321929
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printing with the wapping paper 20 tinmes to nmake the
t@%ckne;slﬁ% the coating layer 1.4 mwas used as the
FHge dia, and |ikew se evaluated. The 103 WO

2007/ 049806 PCT/ JP20Q6/ 321929 results are shown in

Tabl e 1Thecapkisir zecordins mps derformed | inkjthe sawer #ayg as in
was perfornmed in the sane way as .in Exanple 6, except
tedmphe 5nkexepti thaixaO eNonrasinddeanid (dbntb)ihiﬂg‘ekaolin,
5 based ink set in Production Exanple 12, and |ikew se

Pl fibRdindExe 1 6/%51@11%1@1 %@M réﬂagﬁ% einhex 1 6, supplied

<Corrpar ative Exanple recording wa

ARG OOR Babfy 5 EETT (Rbnftinktohas T84 adich ﬁ?ﬁ 4b. coated

io 1. 6/ca| ci um carbonate, refraction index: 1 :
faper farthe offsey priptingrwap used pg the (recensingimerdioHadixample
for conparison 2") which was the coated paper for the
i, andt lilpewiskievglugedus Ghea®sulte dreahiotinih Tableal. and
i kewi se evaluated. The results are shown in Table 1.
{,%t e Exanple 3> 15 The inkjet recording sheet
"recolrding sheet for corrparlson 3" ) vvas made in the

sane 28 exc |no ani c
pi gmen {’jﬂ?t n? gsBTf‘th P&E}q e JSagae way as in
changed to 100 parts mass of Spherl ca Slurry-300

lg 5.08%0eR§ éhpapmca“eewrd\m sheet01 Y} obhgined by polishing
refractlon i ndex: 1.45-1.48, supplied from Catal yst &

thesueflce 6POK Non-wrinkle DL (containing kaolin, refraction index:

+ 1.6/calcium carbonate, refraction index: 1.6, supplied from Oji Paper Co.,

Ltd) which was the coated paper for the offset printing with the
wrapping paper 5 times to make the thickness of the coating layer 2.9 um
was r,used as the recording media, and likewise evaluated. " The results
are shown in Table 1.
<Example 12>

The inkjet recording was performed in the same way as in
Example 5, except that one ("recording sheet 12") obtained by polishing
the surface of OK Non-wrinkle DL (containing kaolin,.refraction index:
1.6/calcium carbonate, refraction index: 1.6, supplied from OQji Paper Co.,
Ltd.) which was the coated paper for the offset printing with the
wrapping paper 20 times to make the thickness of the coating layer 1.4

pm was used as the recording media, and likewise evaluated. The
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20 Ltd.), and the inkjet recording was perforned,
i kew se evaluated. The results are shown in Table 1.
<Conparative Exanple 4> The inkjet recordi ng sheet

WO 2007/69806di ng sheet for conparison 4") was ne§d/IPA006/321929
same way as in Exanple 1, except that the inorganic
104. WO 20Q7/ 0495 / JP2006/ 321929 pignent in the
resutsare qu%qghi%anpl e 2 was changed to 100 parts
b%/: solid mass of AS-2 (alum na Sol, average particle
9Camparative ExamplerBf raction i ndex: 1.7 (1.65),

, supplied fromCatalyst & Chemcals Co., Ltd.), and

t he i MRhetinkgew rdecrdingswhasr pefoaded aidl thek ssinge way as in
evaluated. 5 The results are shown in Table 1. 105 WD

FRAG RO T ARSAR AP oy el T e
s Gudot 1] Gk PR Selols 0050 e SRR
I:egu%s aci:ergh-(l;wn in Table 1.
<Combafative Example 2>
The Iinkjét recording was performed in the same way as in
Ex'amplle 5, except that OK Trinity (containing kaolin, refraction index:
10  1.6/calcium carbonate, refraction index: 1.6, supplied from Oji Paper Co.',
Ltd.) ("recording sheet for comparison 2") which was the coated paper for
. the offset ’I‘Jrinting was used as the recording media, and likewise
evaluated. The results are shown in Table 1.
<Comparative Example 3>
15 | The inkjet recording sheet ("recording sheet for coinparison 3"
was made in the same way as in Example 1, except that the inorganic
pigment in the co:lclting sclJlution in Example 2 was changed to 100 parts
by mass of Spherica Slurry-300 (silica, average particle diameter: 0.28
um, refraction index: 1.45-1.48, supplied from Catalyst & Chemicals Co.,
20 Ltd.), and the inkjet recording was performed, and likewise evaluated.
The results are shown in Table 1.
<Comparative Example 4>

The inkjet recording sheet ("recording sheet for comparison 4")

was made in the same way as in Example 1, except that the inorganic

104
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m ~mbgfv ~~~V P~Lo LAQ tml b ~CV; M

Y m

CV N'q fy 'q0o ag NWz .14 .14 dd dd d d d d A as
m,ayY NMO mOtYDodddddd d d dd d d d d RL
WO 290750¢98686 (" NtDNco.~. o dct rYYmmmHCThlPﬁOFGImwm
wmma S a,~ ~.' dabqu gQv mN: ~

3 3.B a a.a,ADb. t q
bigngh, 182%%33% Sfitignyin, B %1%% g"% kRERd e 309 parts
m ja 00
by Jsohd mas(g of AS-2 (alumina Sol, average particle diameter: 0.1 pm,
refraction index: 1.7 (1.65), supplied from Catalyst & Chemicals Co.,

Ltd.), and the inkjet recording was performed, and likewise evaluated.

The results are shown in Table 1.
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a secti onal phot ograph in the case of the conbl nat| on
of the dye ink and the nedia of the present
i nvention. As nentioned above, it has been found
WO 20¢/49806e coating | ayer serves as the col or PRETER06B21929
barrier layer. FIG 11 shows 'the surface of the coat ed

paper f@oﬁé %@’t?g&é??@o%oé%%éﬂra trha gol aege printed

prlntlng, And surface

vvh t h :
PHERERS Bk M5 %93 of BB atibss B st Eqééénﬁ”ﬁ’f&- 1 is
| e'e%ée&wim grapli i he Gatcif TRPGOIBISHIRE Chebe dye
f h t ed Ex I 7) f th
Ao HBedipant St A (UL AtOme AstimRoBfioned
the present invention, FIG 14 shows the relationship

Havmel hite brpakfrsad sthat thepgpatiag layer sexzesiawdhe
in the present invention and the 1inmage quality for
lenpraseral barziemtryevpar ati ve Exanple 2, where
|rmge ality is inproved and at a thi ckness of 10 m
eEqEG | ddusshpwls Apbei caiflaicey ahe thecocoatayd MPGpEeT
and the recordi ng nmedi a-ink set of the present
GGnmparatnveaExamplejeZ)( for dheeoffisdédprimtgegWainch FIG. 12
so-cal led "sharp", has a printing quality |Ievel where
st vs he sheﬁdtteerotfrmcar(mﬁmpm r}) edoiser ebe acoitidgt herer
letter and the 107 WD 2007/049806 PCT/ JP2006/ 321929

was exchanged to the barrier layer by the method of the present

invention.

It is evident that the number of pores in the surface has

- been increﬂased.
FIG. 13 shows the surface of the coated paper (Example
7) for the electrograph, capable of being used as the media of

the present invention.

FIG. 14 shows the relations.hip between the thickness of

the barrier layer described in the ptesen't invention and the
image quality for Examples 5 to 12 and Comparative Example 2,
where image quality is improved and at a thickness of 10 um or
less.
Industrial Applicability

The recording media and the recording media-ink set of
the present invention can provide (i) a recorded image which is
so-called “sharp”, has a printing quality level where no blur,

feathering and bleeding occurred around the letter and the
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i mage, and, is excellent in glossiness, (ii) a
recorded i mage having the high optical density and
(ii1) a highly uniforminmage where no beading is

WO 2002843886 in the solid portion, using the re‘i&%ﬁzﬂ%’”m”
medi a having the texture close to that of the sheets
.for th I rela LRLLNG ;3N s
1g)(ﬂ§eab%x/1%oqg %&F%frmpﬁeﬁ:lnkwgsm&é (g ‘i'QEOﬁgetll jmage

uséed recordéd matter, t nkj e

ﬂﬁ?@%ﬁ%@ﬁ?@?{)&%ﬁ?agﬁs%\ﬁtyg?a?”é%? K ?Z%E}%?ffﬁl@age
v gvfoon?v&%@bgg i °°bh%5§f*§;r i leﬂ%? ;%‘E@féeﬁx{gjiéﬁ,” fing ehe
pgor e Bodih bavpagethorerhiee qies 1 HRat ‘of B sHeets

determ nation printers for, inkjet recordin acsimle
fgb%eapgggégr dg)w%cg%lpapgqﬁglgs,an can beg’sugta%sly used
printer/facsinile/copia conpgsite machjnes, printing
for dhienink argorded matter; (Beandipt recording qpnaratus and
recordi ng nethod conprising: flying ink by application
tbe istkjetiracoxdingometdodak to form an inage on a
recordi ng nedia, wherein the recording nmedia has at

| east Tree ibkjeti eecoddiper ahparatus ard dheecnkiet teropding
or less on at .least one surface of a substrate

niothud sohghe getdselndsénpahpiont hearbabe i applimgerto various
contai ns 30% by mass or nore of an inorganic pignent
récbdiag nebdestbpninljdexrefordlibgprambrea wtierpditaeularly
alum na, and the content of a pignent wth a

shief 41516t iappliddiedo,0ffot espainpds, hasdd oxi hehisadeinsity and .
| ayer is 10% by mass or |ess, ,

visual determination printers for inkjet recording, facsimile

H

-

- apparatuses, copying apparatuses, printer/facsimile/copia

composite machines, printing machines and the like,. _
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wherein the ink contains either a pignent or col ored
fine particles as a coloring material and a col oring
material fixing constituent, and the surface tension
of the ink is 25 mMVmor |ess, and wherein the total
amount of the ink on the recording nedia is 15 g/n®
or less. 2. The inkjet recordMsg nethod according to
claim1, wherein pores at a surface of the barrier

| ayer in the recording nedia are 1 pmor less in

di anmeter, and 40% or |less of the surface of the

1. bargh elrnklj@}éefe&irdflﬁgemééqo%%ng_ﬂ:ﬁﬁsl Ry.the pores. 3. The
i nkj et réecording mefhod according to one of clains 1

andr&;inghanel Byt Bpl Reaidhngrmediauhas chhecbanki €hx to form
| ayer whose surface has been polished. 109 WD

an 2624049806 RETAIRZ¥R64£321929 4 The inkjet recording
nmet hod according to claim3, further conprising
polwisdtdn hekorssdceadity ngedaasuidacatoflnat ednpapirrier
to produce the recording nedia having the barrier

layeay dlavivhgse tlsinMnese haslbeem quollieskbedn &t THasti pkpesurface
recordi ng met hod according to any one of <clains 1 to

of 4a whbstirate heonpt immdgaveer agklplarss chelmi artet ebaxfier layer
either the pignment or the colored fine particles is

corgradnsm it by leams &r Thrd nkf ednr egordiangcmptibmgnt with a
according to any one of clains 1 to 5 wherein the

reffiasEaont yinstext Hef | AkS arr25®4ss Sthes shanmgdemina, and the

content of a pigment with a refraction index of less than 1.5 in
the barrier layer is 10% by mass or less,

wherein the ink contains either a pigment or colored fine
particles as a coloring material and a coloring material fixing
constituent, and the surface tension of the ink is 25 mN/m or
less, and

wherein the total amount of the ink on the recording

media is 15 g/m? or less.

2. The inkjet recording method according to claim 1,
wherein pores at a surface of the barrier layer in the recording
media are 1 um or less in diameter, and 40% or less of the

surface of the barrier layer surface is occupied by the pores.
3. The inkjet recording method according to one of claims 1

and 2, wherein the recording media has the barrier layer whose

surface has been polished.
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7. The inkjet recording nmethod according to any one of

clains 1 to 6, wherein the ink conprises a

wat er - squbIe organic solvent, and the water-sol ubl e
WORUBT498965 o vent is either a polyol conpound HEIAPAY6821929

or nore carbon atons or a glycol ether conpound. 8.

The inkjet recording nmethod according to claim7,

wherein the pol yol conpound having 8 or nore carbon

. The iBlie £ #5tofin i el coblin LR ORAND S, SHgther
CC@%g%%g%&&%% §ef oFBCrgdoBL L, hSARTHLODITRLRA paper

0o an ne o) erern

ChgHERHE B MR BB s s
Lolauon, ESSIgU B (Do (1) (LY (1, (o

W where Rl represents an al kyl group, h represents an
integer of 3 to 12, and Mrepresents any one sel ected

fromalkali _nmetal iop, quateynary ampni um

Bruat er Ryl Mpﬁ@ﬁ?{fﬂh%omeaﬁﬂ napa%qﬁag i 883, pene | of
General Fornmula (11) . MD3SCHOOO- R2 where R2_represents
claimscy| toydouphersia khe eypladeniayerags Bﬁét@lﬁ papter of
fromal kali netal ion, quaternary ammon

ejtheer e pigheph or; tmamioaﬁetlaﬁmeanan@cles is 0.01 pm to

0.16 pum.

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

more.

7. The inkjet recording method according to any one of
claims 1 to 6, wherein the ink comprises a water-soluble organic
solvent, and the water-soluble organic solvent is either a polyol
compound having 8 or more carbon atoms or a glycol ether

compound.

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

pentanediol.
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R3 OO0 (CH2CH20) kH | General Fornula (l111) where R3
represents a hydrocarbon group and k represents an

W@h@?@%oéf 5 to 20, ‘Rd - (OCH?2CH?2) ] C%&/JP20061’321929

ormula (1V) 111 WD 2007/ 049806
PCT/ JP2006/ 321929 where R4 represents a hydrocarbon

group Phe jinkjeprLsrdsngnmdatiederakbriing €9; afyBonk of
(OCH2CH2) L- eOCHCHZ) P R6 CGeneral Formula (V) where

BhineP  EIBNBS wihBYSmO¢hEDDIk HoHtRingd Wl durFAbtant, and the
represent integers of 1 to 20, respectively; and CH3

ChBf ot i %@Mecsel&tm O%réuﬁ%lﬁis?lktmg of
For mul a (VI)

fh 81115 WA ?ﬁéﬁé’ﬂﬁsﬁﬁ‘ggu% (Dt ?H‘?r (HfI) O(ItV) ‘Wf) aJIPd (WP

I'nkj et rec I'ng net according’ to any

clains 1 to 9, wherein the ink contains a mettlng

aytnrt o andctite C Ketd d ng @genC oo Bt | east -oReG&RkAFLAHla (D
from pol yol conpounds, | actam conpounds, urea

conpounds and saccharides. 11. The inkjet recording

nmet hod according to claim 10,

where R! represents an alkyl group, h represents an
integer of 3 to 12, and M represents any one selected from alkalh
metal ion, quaternary ammonium, quaternary phosphonium and
alkanolamine;
CH_,COO—R?

- I General Formula (ID)
MO_,SCH CO0O—R?2

where R2 represents an alkyl group; and M represents
any one selected from alkali metal ion, quaternary ammonium,

quaternary phosphonium and alkanolamine;
R3 0 (CH,CH,0) H " General Formula (IIT)

where R3 represents a hydrocarbon group and k

represents an integer of 5 to 20;

R*— (OCH,CH,) jOH - - = General Formula (IV)
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wherein the polyol conpound is at |east one sel ected
from glycerine, ethylene glycol, diethylene glycol,

[ ne glycol, 112 WD 2007/049806
“K£%#?@Eéhﬁ6/321929 tetraethyl ene glycol, pol yEtHIA2ANE21929
gl ycol, propylene " glycol,- dipropylene glycol,
tripropyeree BHYCPdprebedrtBUt anellydtocatbdm bgtraﬁgdi and j
1, 4- but anedi ol , 3-nethyl-1, 3-butanedi ol , 1, 3-
pepPAaisOAn iAtdgdeBE 8naslbol . 1, 6- hexanedi ol ,
2-methyl -2, 4- pentanediol, 1,2,4-butanetriol,
+ 1,2, 6-hexanetriol, thiggiglycol, pentaerythritol,
tri met hyl ol et hane and #get hyl ol propane. 12. The
i nkj et recording nethog according to one of clains 10
and 11, wherein the | ag¢tam conpound_ is at |east one
44-c¢OGH by 2 py (QOMOH, )e-wB%y1 - 2- pyr Gonealiormula (V)
N- hydr oxyet hyl < 2- pyrrolidong hd s-caprol actam 13.
The inkjet recording nethod according to any one of
clainms 10 to 12, wherein the urea conpound is at | east
one selected fromurea, thiourea, ethylene urea and
1,3-dinmethyl-2- imdtazolidinone. 14. The i nkj et ,
recordi ng nmethod accordi ng to, any one of clai 10 t£
13, whEhers RAcrepreshRts £ hudracarban, exqupsanddepnd p
frommaltitose, sarbitose, glucaonolactone and naltose.
gepregeatiintpgers of dr th Y, Fecnsetixeboramdg to any one
of . clains 10 to 14, wherein the content of the

\Nettﬂl-ltg(sa@ﬁt in CH% Gl-m\Jf is 10% by mass to 50% by

masyg. i!;T e inkj|et rlecordi ng method according to any
O, OHCHJ82G = G—~(:GH,CHCH,

(l) General Formula (V1)

e [

) |

AR

H H

where q and r each represent's an integer of 0 to 40.

10. The inkjet recording method according to any one of
claims 1 to 9, wherein the ink contains a wetting agent, and the
wetting agent is at least one selected from polyol compounds,

lactam compounds, urea compounds and saccharides.

11. The inkjet recording method according to claim 10,
wherein the polyol compound is at least one selected from

glycerine, ethylene glycol, diethylene glycol, triethylene glycol,
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claims 10 to 15, wherein the ink is at |east one
selected froma cyan ink, a nagenta ink, a yellow ink

ack ink. 17. The inkjet recordlng net
wo%@%&&%g to any one of <clains 10 to 16, &é{W"?%w”
stimulation i's at | east one selected from heat,
P&t Rylendr alyedl, a%ltéﬂhﬂenlﬁ gmdlnkpeb?ym dighgcol,
apparatus conpri sing flying means for flying ink

biigriyyieaki ailyebl, sidiprbpdiedd tSlyicdae, | 1I3-bathaemia) 2,3-

|nage on a recordlng nedi a, wherein the recor di ng

"E ﬁn@&ﬁalat 'Pﬁsﬁuﬂﬂ?e&l%'l“efa ni&h?r‘l NavhifaRediol, 1,3-
t hi ckn of

ess of 10 pmor less on at |east ‘one surface

agf'gﬁ&ﬁé&‘{o‘i COfTRY- B@):E&Jné‘dﬁﬂ' ! %Gﬁe%bedl&f‘e Eaﬁn@tﬁ&l-z 4-

cont ai ns’ 3 nmass’ or

PhafED o Ml ilangenglgea%é&'f?iénqeé @he]{a@le‘%{-{oqulﬁ%ﬂgfycol

cont ént ’of

{ﬁéé Sk %#’eﬂ% b1 dhg R

either a pignent or a colored fine particle as a

col ori ng naterial and a coloring mat eri al fixing

c stlt and t he urface sion of. the ink

Am orl és’snklﬁﬁdr%ﬁ’é' B el P taee%ejeﬁt t%f‘”!‘hé’f faims
on the recording nedia is 15 or. |l ess.

i hjand rléeaﬂaeeﬂjnaﬁwl%\ewnmpapﬁg isoatk ﬂ%\eeﬁ mse Selected
further conprising polishing nmeans_for polishing a

siroma c2-prrrolidongs aNetnatdiyd r2 myrpelidose, Ny bpdrexyrthyl-2-
media in which the pore dianeter.at a surface of a
beyricdiddmy and s capgolaetamss and 40%

- 13. The inkjet recording method according to any one of
claims 10 to 12, wherein the urea compound is at least one
selected from urea, thiourea, ethylene urea and 1,3-dimethyl-2-

imidazolidinone.

14. The inkjet recording method according to any one of
claims 10 to 13, wherein the saccharide 1s at least one selected

from maltitose, sorbitose, gluconolactone and maltose.

15. The inkjet recording method according to any one of
claims 10 to 14, wherein the content of the wetting agent in the

ink is 10% by mass to 50% by mass.

16. The inkjet recording method according to amy one of
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|

or less of the surface of the barrier layer surface is
occupi ed by pores. 20. The inkjet recording apparatus
according to one of clains 18 and 19, wherein the
stinmulation is at | east one selected from heat,
pressure, vibration and light. 21. A recording
claB®l ad rdo S, coBpesedtlef imk €egordi Ngafedbre kBB from a
i nk, wherein the recording nedia has at | east one
cy®arinker al myphchavhing aayéhicknagsamd al0186k amkl.ess on
at least one surface of a substrate conprising a
cellulose pulp, the barrier |ayer contains 30% by
mass or nore of an inorganic pignent with a
177 ef pAEt i ik {ddeX @b rli BgOrmdPH &d OtRI ANy aLYM AR one of
the content” rate of a pignent with a refraction index

c18{md e6F td ha Lmerbih tHR RahkLEitiRY ek 23 1060Vl SElected
or |l ess, and wherein the ink contains either a pignment

frf Rat Ofadurbl Nemaribe! £03:18n€0l oring material,
and a coloring material fixing constituent, and the

surface tension of the ink is 25 mM\ mor |ess. 22.
The recordi ng nedi a-i nk set according to claim 21,

18WNeRg EnSﬁ’éﬁZaQEo?d§H§f gﬁﬁ%?éFBQeczBﬂf)gﬁgin ayer in the

recordin Ia are ess | irameter, and 40%

s %ﬁgﬁpﬂ%&{%@ t éeg%%?gf&:ﬂf ﬁ%i{??r 208 égggg%igﬁég@ion of
P20 9 2 T . ' i asl
=Ll ihy o Bone ol P T SATRrEI Rebhe

recordin ia has the barrier l.ayer .whpse surfac .
hasw%%g%g%gﬁﬁg%eagcordlng media h#s at feast one ebarrler

layer having a thickness of 10 um or less on at least one surface
of a substrate comprising a cellulose pulp, the barrier layer
contains 30% by mass or more of an inorganic pigment with a
refraction index of 1.5 or more other than alumina, and the
content of a pigment with a refraction index of less than 1.5 in
the barrier layer is 10% by mass or less,

wherein the ink contains either a pigment or a colored
fine particle as a coloring material, and a coloring material
fixing constituent, and the surface tension of the ink is 25
mN/m or less, and

wherein the total amount of the ink on the recording

media is 15 g/m’ or less.

19. The inkjet recording apparatus according to claim 18,

further comprising polishing means for polishing a surface of
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24. The recording nedia-ink set according to claim 23,
further conprising polishing, before recording, a
surface of coated paper to produce the recording
medi a having the barrier [|ayer whose surface has been
pol i shed. 25. The recording nedi a-ink set according to
coahgdopepefr tcd gpnsditde to Pdcontitngi netihe Vel wiE ch the pore
average particle dianeter of either the pignment or
ditheteolar ed stiriecpasti £ltesrrier01@¥em 19 1 Qund ®1iM1e26. and 40%
The recordi ng nedi a-i nk set according to any one of
or Cleddreof2 kheo s2bfasshesreithet bermicsCcasivey Oirfibe iskodtupied by
25C is 5 cps or nore. 27. The recording nmedi a-i nk set
pogeégording to any one of clains 21 to 26, wherein the
i nk conprises a water-soluble organic solvent, and
the water-sol uble organic solvent is either a polyol
conmpound having 8 or nore carbon atons or a glyco

206t hehe CORRPINUredSrdithe 42a06e1:00 2pBdi-at hdkeS€h f claims
accordi ng ?%@clalrr12-7m‘!e f?%'ﬁo 2087/049%6% ne e .

18 Perdd P2 008{321829ne W@@Ix@lfht&'&ﬁ RSl ¥l l@é’é’@%{{@ JEAUCREd from

8 or nore carbon atons is | east any of
hegtetB%éséu§ehe%@BEQtQBnaQHdzlg getrimethyl -1, 3-
pent anedi ol . . The recordlng medi a-i nk set according

to any one of clalnB 21 to 28, wherein the ink
contains a surfactant, and the surfactant is at | east

2197 ss%sszgﬁn{; @)gaag\/}m' gf.ﬂ'\/%%m%%%%a'of O AR 'media
and an ink, wherein the recording media has at least one
barrier layer having a thickness of 10 um or less on at least one
surface of a substrate comprising a cellulose pulp, the
barrier layer contains 30% by mass or more of an inorganic
pigment with a refraction index of 1.5 or more other than alumina,
the content rate of a pigment with a refraction index of less
than 1.5 in the barrier layer is 10% by mass or less, and

wherein the ink contains either a pigment or a colored
fine particle as a coloring material, and a coloring material

fixing constituent, and the surface tension of the ink is 25

mN/m or less.

22. The recording media-ink set according to claim 21,
wherein pores at a surface of the barrier layer in the recording
media are 1 pm or less in diameter, and 40% or less of the

surface of the barrier layer surface is occupied by the pores.
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R-0*- (CH2CH20) hCH2000M - General

Formula (1) where R represents an al kyl group; h

w0 <ot Sctcd T rom al kali metal 1on, quatGIRERes

amoni um quat ernary phosphoni um and al kanol am ne;
CH2M00-R2 | General Formula (11) M33.SCH COO R2
where- R2 represents an al kyl group, and Mrepresents

B, onersereedadinly’ AiBdhkialk sﬁﬁfa%hoi'@ih% 66! RS HREMaims 21
amoni um  quat ernary phosphoni um and al kanol am ne; R3

H 92 ( GFREFR dd RrerdingomBiia Hdd Jthelbarter layer
2007/ 049806 PCT/ JP2006/ 32192 where R3 represents a

R R P Comeral For il a (1V)

where R4 represents a hydrocarbon group and |
represents an integer of 5to 20; CH3 H (OCH2CH2) C

. P _R6 | :
Bor codns Ry BE.meTTE T fef), pHoEHIRg" 4g plaim 23,
RIS el B e S8 Bihorbiel T, i, o
coated paper to'produce the recording media having the barrier

layer whose surface has been polished.

25. ‘The recording media-ink set according to any ome of
claims 21 to 24, wherein the volume average particle diameter
. of either the pigment or the colored fine particles is 0.01 pum to

0.16 pm.

26. The recording media-ink set according to any one of
claims 21 to 25, wherein the viscosity of the ink at 25°C is 5 cps

Oor more.

27. The recording media-ink set according to any one of
claims 21 to 26, wherein the ink comprises a water*solﬁble
organic solvent, and the water-soluble organic solvent is either
a polyol compound having 8 or more carbon atoms or a glycol

ether compound.

28. The recording media-ink set according to claim 27,
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CH2 CH2 CH2 CH2 0 gOr I I HHwereqandr each
represents an integer of 0 to 40. 30. The recording

Wog!g(’%%@?k set according to any one of clai mciﬁagﬁ%ﬁfﬁ?el929

ein the ink contains a wetting agent,P
wetting agent is at | east one selected from polyol

GPHBAMIShe FoI§oYRoaPTuAdIBAGITE D dP3RER: 34+H44 atoms is

| act am conpounds, urea conpounds and sacchari des. 31.

The 18 850 H e thyl 'K 35REx 2668161 Bad @, 20 tANce tHyl-1,3-
claims 21 to 30, wherein the polyol conpound is at

' gﬁﬁﬁﬁxﬁﬂﬁoLseleCted fromglycerine, ethylene glycol,
I'ethyl'ene glycol, triethylene glycol, tetraethylene
gl ycol, polyethylene glycol, propylene glycol,
di propyl ene gl ycol, tripropylene glycol, 1, 3-

4 aneohel stk anedilinl SPUANGHIGL: o any one of
SARTBS L 008, whiréip THE f5k Potaing 4 pypfactant, and the
SRR R Hajeashane sefedtigh SrfifobhR elolming weneral
samdac,tls Ot WD (R SV Eameoe’: & ot ° east one
selected from 2-pyrrolidone, N-nethyl-2-pyrrolidone,

NRAYABOXYEENY] 31, BY HOLHIOBO 3 ©- Carr ol AGLaM) Formula ()

where R! represents an alkyl group; h represents an

. integer of 3 to 12; and M represents any one selected from alkali

metal ion, quaternary ammonium, quaternary phosphonium and
alkanolamine;

(|3H2000—R2

General Formula (IT)
MO_,SCHCOO—R?2

where R2 represents an alkyl group, and M represents
any one selected from alkali metal ion, quaternary ammonium,

quaternary phosphonium and alkanolamine;

R3 0 (CHZCHZO) H General Formula (TII)
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33. The recordi ng nedi a-i nk set according to any one

of clains 30 to 32, wherein the urea conpound is at

|.east one selected fromurea, thiourea, eth¥lene ur ea
WO 2{H/049886 §i et hyl - 2- i mi dazol i di none. 34. ThePtTdBI8¢/37]920

nedi a-i nk set according to any one of «clainms 30 to

33, Wheghidrel hR3ISarGded®s! Sa alhy Bdtarbba ng@&? ehnd k

fromnmaltitose, sorbitose, gluconolactone and naltose.

1190 Y0 2RA74 943808 POF5E7996/ 321929 35. The

recordi ng nmedi a-1 set according to any one of

‘clains 30 to 34, wherein the content of the wetting

agat — n(iches MRk B 9% pyornEss t o -56%-byGemal F&nula (IV)

The recordi ng nmedi a-i nk set according to any one of

clainms 21 to 35, wherein the ink is at |east one

selected froma cyan ink, a nagenta ink, a yellow ink

and a black ink. 37: A recording nmedia conprising: a

substrate conpgi sing a cellul os | p; and at | east :

one barPi ela%ér ?ékﬁqﬁﬁnﬁsth?caﬁgégﬁﬁﬁ%fﬁ nBEPuP| agd j

on at | east one surfage of éhe substrate, wherein the

bESRTESeNtG AN 1REAESH B od®uéY¥y nass or nore of an

i norganic pignment with a refraction index of 1.5 or

nore other than al unj and the content of a pignent

with a refraction in exéof |l ess than 1.5 in the

barrier. layer is 10% by mass or |ess, and wherein

PR AGH, Gl o2 (OGBS (SRS Y he  TgheliFormyla (V)

barrier

where R6 represents a hydrocarbon group, and L and p
each represents an integer of} to 20; and
' CH, CH, CH, CH,
CH3£3HCH2(:3—C = G---ﬁ:CHZCHﬂH3

(I) ? General Formula (VI)
™ (1

) g

o e o

H H

where q and r each represents an integer of 0 to 40.

30. The recording media-ink set according to any one of
claims 21 to 29, wherein the ink contains a wetting agent, and

the wetting agent is at least one selected from polyol compounds,
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| ayer is occupied by the pores. 38. The recording
medi a according to claim37, wherein the recording
W‘ﬂ%ﬁg’(@ﬁ@gﬁs the barrier |ayer whose surface haspé)ﬁﬁ%%mlg”

120

lactam compounds, urea compounds and saccharides.

- 31. The recording media-ink set according to any one of
claims 21 to 30, wherein the polyoi compound is at least one
selected from glycerine, ethylene glycol, diethylene glycol,
triethylene glycol, tetraethylene glycol, polyethylene glycol,
propylene glycol, dipropylene glycol, tripropylene glycol, 1,3

butanediol, 233-butanediol, 1,4-butanediol, 3-methyl-1,3-

bui:.anediol, 1,3-propanediol, 1,5-pentanediol, 1,6-hexanediol, 2-

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

thiodiglycol, pentaerythritol, 'trimethylolethane and
trimethylolpropane.
32. The recording media-ink set according to one of claims 30

and 31, wherein the lactam compound is at least one selected
from 2-pyrrolidone, N-methyl-2-pyrrolidone, N-hydroxyethyl-2-

pyrrolidone and g-caprolactam.

33. The recording media-ink set according to any one of
claims 30 to 32, wherein the urea compound is at least one
selected from urea, thiourea, ethylene urea and 1,3-dimethyl-2-

imidazolidinone.

34. The recording media-ink set according to any one of
claims 30 to 33, wherein the saccharide is at least one selected

from maltitose, sorbitose, gluconolactone and maltose.
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35. The recording media-ink set according to any one of
claims 30 to 34, wherein the content of the wetting agent in the

ink is 10% by mass to 50% by mass.

36. The recording media-ink set according to any one of
claims 21 to 35, wherein the ink is at least one séleéted from a

cyan ink, a magenta ink, a yellow ink and a black ink.

37. A recording media comprising:

-a substrate comprising a cellulose pulp; and

at least one barrier layer having a thickness of 10 pm or

. less on at least one surface of the substrate,

wherein the barrier layer contains 30% by mass or more
of an inorganic pigment with a refraction index of 1.5 or more
other than alumina, and the content of a pigment with a
refrf;lction index of less than 1.5 in the barrier layer is 10% by
mass or less, and

wherein pores at a surface of the barrier layer is 1 pm or
less in diameter and 40% or less of the surface of the barrier

layer is occupied by the pores.

38. The recording media according to claim 37, wherein the
recording media has the barrier layer whose surface has been

polished.
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