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WD 2008/ 035797 PO7.1112007/ 065597 DESCRI PTI ON | NK
I NK CARTRI DGE, | NK JET RECORDI NG APPARATUS, AND | NK

wodbk/REWPRDI NG METHOD 5 Technical Field The presamtonr/68397
invention relates to an ink suitable for, recording

i mges of high qualityDESEERIRTI(NOSe obt ai ned by
comercial printing such as offset printing by an ink
jet system and also to an ink cartridge, 10 ink jet
recordi ng nmethod, and ink jet recordi ng apparat us.

TRAPIRIR G bRl PGt vk BT RO BRINIS I PRRATUS, AND

conparatively wi de range of recordi ng nedia, and 15
recordi ng apparl&iGdsl %@P&@B@IM ME&'&H@D and
recordi ng nedi a based on the ink jet approach have
been wi dely researched and devel oped. In recent years,
per formance i nprovenent of printers, inks, and

r: dia made it possible to obtain easily a
?%ﬁ“‘g{}a |F§ on par wth that of halide photography.

In this respect, the advancenent  of 20 cprdi ng ,nedi a
i s rehb® RERRe8t uaw%?rég%lﬁmtﬂa%eq?%ﬁ}t@aﬁﬁe Br de i e o

that were devel oped to realize high gloss, while
innogesadilngh goalibp sheptto dhose ab@undd by Ieommncmal rhmiing
of absorbed ink are at a |evel surpassing that of the

M%Vﬁ‘éﬂfééﬂl@nﬂ@%gcdrﬁlnmjét%%ﬂﬁnl and 8Igd800in BlOGE1EAge,
qual ity feel Such recordi ng nedi a can be generally

%gl M?%@%‘?ﬁ porng(ﬁsnek Lqegor%%qﬁgél%gggg?por ous

recording nmedia are nainly used

Background Art

Ink jet recording is known as an excellent recording method
suitable for a comparatively wide range of recording media, and
recording apparatuses, recording methods, and recording media based on
the ini{ jet approach have been widely researched and developed.

In recent years, performance improvement of printers, inlks, ami
recording media made it possible to obtain easily a high quality on par
with that of halide photography. In this respect, the advancement of
recording media is remarkable, and presently available recording media
that were developed to realize high gloss, while increasing the absorption
rate of ink and the amount of absorbed ink are at a lmtel surpassing that
of the conventional commercial printing in terms of gloss and quality feel.

Such recording media can be generally classified into swellable and



15

20

- i Eheydine papTOY

because they excel in ink drying rate. Exanples of
yous recording nmedia are disclosed in s

ﬁ#@gﬁggﬁ?e 1 and Patent Literature 2. In thesgahgﬂﬁg?mman

' rpLiQn 5 layer containing.,silica and
B SRS Bl Y Py AN SRMALR IR Ak R sed i
IS provided on a support body, and a porous gl ossy
baganse yiescal mgnklyspgartesi |ica is provided, if -
necessary, on the ink absorption layer. Wth such
conf i dixaatiileon pf exdepbrent riodkedatys oxqatih are albddloded iarRhient
very fine output are obtained. Therefore, such
TREQa R0 ARE T 18R CL AL RBE 2. 1Y fiRke RRALATAARRL Gbsorption
out put applications for consuners. However, because

di.

T ST S na D B SRS AR s Phee telces

iis compl ex, the nedia are nmuch nore expensive that

‘ & pSuppgriaerdyanadyy pprats glossyglaee
coated paper. As a result, despite high quality of
comigesingsudloide dilicals praveledoif et sdaenonithelink ubeskpition
the field of comrercial printing where |ow cost and

iyl OMitAWuch@nhigdrhties ex@eBent Rk dbstRbRionGHiBLCHR very

and panphlets. Accordingly, a great deal of efforts

Ao TR BByl arifton! BRI o g SRS Ay Suicabie

gbsorbi ng | ayer of recording nedia is reﬂ}ii red to use

rrhatpgEap g avtrudpppbicaioRe Mmconsygmensaniomeercheetuse
i nk absorbing |ayer and has high oil absorption

gisartinigt v a texrfrds ifdd thesrenbahaganedih, ofithid SypReeRSERY expOnsive
use a large anount of a special expensive filler such

afid thb i@ uBbUE AR EES K Hﬁn?lerﬁggm&ﬂiéd% Q@U F@%dyr@em

thereby greatly hindering cos uct i on.

R ARAG R R RN MR
j:onaet)écpi) %g?:»iex\-/.eA;ial J'e%{lft, I&g;/;n?g hlggihggugliigjg iu?:?é;si, ts-.%cl?gl%d?a
have not yet been ﬁridely used in the field of commercial printing where
low cost and high output are required, e.g. for flyers, catalogs, and
pamphlets. Acaordingly,‘a great deal of efforts went heretofore into cdst
reduction of reco'rdi.ng media, but because a fi_lle;' constituting a;n ink
absorbing layer_of recording media is required to use a material that can
mamtain high transparency of ink absorbing layer and has high oil
absorption quantity (specific surface area), it is necessary to use a large
amount of a special expensive filler such as silica, alumina hydroxide,

and colloidal silica, thereby greatly hindering cost reduction.

Further, where inexpensively produced coated paper in which a
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conparatively low oil absorption quantity, such as
cal ci um carbonate and kaolin, is added to a coating

wo RN eisemterial, as the conmercial - grade and pCt/APz007/068597
publ i cati on- grade coated paper, is used as a recoding

1aFBdaBurdthe iRetpEGese Rllbfs Bélﬁlﬁigfliighmtimgﬁmmlidﬁmidtzy 'S
not devel oped. This result can be explained as :

o : Ea o @bndiy, {186k @RBForlate and
ey Aol PROR RSO gan iy, QLR GPAUPLPERBIate an
quantity of ink within a short . perjod, as ink,]et
kialforis adRd 4B SorBInEH A Er FHTIALAIEHIE SRRRsTORT R and
occurs, and even if the ink pernmeates intog the
peblitativn - begter coatted papennantsed askordvodimisduamy the er
~with a high hiding ability such as kaolin present in
irhﬁges_ BIORLsh A HANEY - arfidd ity id Mutcdyvetiidal Fhigradeltand be
publication grade coated paper using fillers with

hiah hidi bi 14 . .
onyll AL FRE, eant(5aR At hdea AL bRREFR A
denmonstrated onl

) y. by. t he coi@grant r.eserl;t ]gl 05e to‘} ¢
designed i he eapablerof aderPing 4 19gey iy oL gpi wjaipa shor
i ncreased. Therefore, an image that as a whole has | ow
paendj 4yinlajed rupeeontlr alstorptionbis anselficiens aorddblwgrypg occurs,

commerci al - grade and publication grade coated paper

agﬂ%vﬁﬁtilf F}l&ﬁﬂal@ﬁéﬁrﬁ@ét‘éa fifffo (HtKedBind RGeE ARG oldrantegent

ears, Jet 1 nks using pignents rather than dyes as

..col orant ave. attragt £d,. . I ony., : \
st & T SR, 5 AR BT A A RS BHBRnc in the
usual |y used in which pignment fi(ge Ié{i)ar[g',cl‘es are :
contépelased. iMirthepipaammercialgpdesnd pubbsaiion gsadens,
pignent inks for ink jet printing are mainly aqueous
c6hizHargieoNSing Aligregath higlohiding eibplityawem pfinpingrent

'~ particles in aqueous pignent inks generally occurs

R A g ey

| oggﬂéir .it;ﬁg %o o%\;\/gt ;tnges%gt %Po%{a ?,8 rthg ts%'r Acd %}gecrt, ngtl % tﬁl%t Eﬂhgunt
of ink is increased. Thérefore, an image that as a whole has lm_:v density
and no contrast is obtained. Accordingly, commercial-grade and
publication grade coated paper has not been suitable for ink jet recorciing._

In recent years, ink-jet mks usmg pigments rather than dyes as |

colorants have attracted much attention. Because pigments are
insoluble in water, a dispersion is usually used in which pigment fine
particles are dispersed in a ﬁolveﬁt. Due to safety considerations,
pigment inks for ink jet printing are mainly aqueous dispérsions.
Aggregation or precipitation of pigment particles in aqueous pigment

inks generally occurs easier than in the dye inks. Accordingly, dispersion
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termstorage life on par with that of dye inks.

Wmtﬁ‘mﬁ%{)c)rav\back is that dispersion stabilizers cause
co

esion’'and they are difficult to use with FhEIRR7068597

PR onl B i B 50 MBS BrR s sl ggivehane

inks are ve[fy attractive because of high density and
ap

0B stinge dHa BRI parywith e ohdee anks.r Anpsheamdrawtociids ehat
after recording. .In ink jet printer using such pignent
disigersionlstalbilioe entauscarobe spRLn dreseyCh@sdi fiult 0 Q&R h
of general inks for comercial printing, and the
BRORAA PRERIOTMBFd Ve, 39 Li¥eri o
conmerci al pri Efiﬁ%%c)&gél}to .paﬁgéééggﬁlﬁﬁlﬁgﬁ g&gﬁ’f’ﬁgﬁ’ f:l&;at of
rfoped wi.th the conventional ink jet printers
HEbig OB tgﬂ%e%imf hREA ORIBE e Are Gat 8V 4Rty beraseiotn

coat ed paper, ink absorption is insufficient,

rade c
. gr@ Apaibs apfl grceliargmsabdity dn stomsige findexkstsapte tetyter

after drying, and gl oss cannot be obtained, that is,
afteh rpgardingngln mlpjee petitey vaiapi et SiedtdnRE] Mld RoAMts
nmedia with a 15 high ink absorption ability such as
W30 mPa vl Q1 id J O s ¢
\mPARRE AR t%ﬁ;%f(irﬁgﬁg{jgéx}c&ﬁlg:.d%or cgﬁltgéﬂc{]él Spr%%tﬁxég,

as with the convention S IS bécause
0 t and design relati to ink jet image printing
ﬁ%‘%ﬁg APRARrACe|0 P’-‘{’ﬁé—(ﬁeag’% ‘zﬂﬂuggﬁ ﬁtj’ba;}@ COMERETCEHH PrILS,

wihere grigtingcie actwaldy perfownedsyith pbeicbneeritenalriek jof
pi gment inks 20 are not taken into account at all. .
Peaosdi ngngpilime soiaiisash tdmpicgsRMNridkanh @;\(&_mbﬁan?ﬁﬁﬂe
wi dely researched and devel oped, but the point; o
SN 64 QREBAtin] ae X! (995 Y.
e BREPE ol oMb (PR Goh TR isB3 b midimpes
Literature 3 angd - t research of nethods for: |
8, B einpBlly ks S3685. Ghubetebpemramsoohobesb that
whil e increasing the porosity of recording nedia
sy pactcpringingt is [presuntiuadapted only to printing on media with a

-ﬁigmsnts are used as if they are dyes with a high
o;

high ipk absorption ability such as usual paper and special paper for ink
jet printing, as with the coﬁventional dye inks. This is because the
concept and design relating to ink jet image printing is the same as in‘
the case of using dye ks, and Iz;igmenté afe useﬂ as if they are dyes with
a high light resistance. In other words, specific features of pigment inks
are not taken into account at all.

Recording media adapted tb pigment inks have also been widely
researched and developed, but the point of development is how to
promote image gloss, while accelerating ink absorption, as described in

Patenlt Literature 3, and the research of methods for developing gloss,
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wo aReMessent i oned probl ens, Patent

along the line of conventional technol ogy using
expensive filler materials. In order to resolve the

Li t er at ur ererIP2007/068597
suggests a | ow cost nethod for recording images on 5

WhHOITRE fladln@ FIRd o RARSG ofR¥ o BidiGa aupfgnenttilinjuraied
hi gh perneability and a recordi ng nediumthat;, by

RV BIS Rn lcr

(water or an organi ¢ solvent) fornng,the ipk i

sel etr pydgnto r@&%@@&%&%ﬂﬁ?‘ﬂl@fﬁé‘e%@ﬂ B?‘?Pl{aﬁ%” E’f}b@fﬁr at e
by recording using a small anmount to of pignment ink
Liciritutet4 ainggistpedoeabist ineyheth for resondigizngansdiotm
havi ng provi ded thereon a coating layer for inhibiting

cont al ne

'c&ﬁh&mﬁ,@ﬁﬂg@?g@?apépﬁgrassaiuimog $oidhakt fllewntlghit

he 1nk does not Infiltrate intensively

.into the medi d, Lhe: pi grept L nedhnthe ink
- vepalig ahdcn ' or ikt Sl TR e PR LAl

good efficiency, wthout is using any special .materi al
cenntional snedia, hpglow tak eheoroilongabibiy ¥ ithdis migehod,
sufficient density and drying ability can be realized
onlyt B salvere(Watanmust oofarinkolviotkeloveripg ibe ok ds s¢lectively
pi gnent contained in the ink. is caused to remain

cgp&ﬁfﬁdel V08 iﬁﬁﬁ}iﬁeﬁhﬁmﬁerbsﬂ@@mnhgmm@ammmmnt

ayer. that was a necessary function in the

t] | . ing 20 La, b ' :
oFRiarBt Bk v BT BER GO PRERH LR ae n g SRRARRY
configuration of the coating |ayer c,gn_be, reatly . -
havine peeddedyhergopl 3 ronsinmhlayemiehgubiiing sn%ba QrBlEn; o

performink jet recording even on paper with |ow ink

(pbsRsMibONecdtidiithy Hpelnasocained ii dhe gnladeeonot inﬁltrate

publ-i cati on-grade paper. 5 WO 2008/ 035797
igg%{aﬁ{’eggF,?E{éuo&ﬁ?&édim?an& REFPiEnh: BohHh G RO ink can be

ion printing Is performed,
caused to remain on the medium surface with good efficiency, without
using any special material such as cation fixing agent. Asa reslult, both
a sufﬁcient density and drying ability can be realized with a small
amount of ink. Moreovet, because the pigment contained i the ink__-is.
caused to remain eﬂectively 01; Ehe medium surface, high transparency of
the layer that was a necessary function in the conventional xecording
media b;'acomes unnecessary. Therefore, the degree of freedom relating to
material configuration of the coating layer can be greatly increased. By
applying this method, it is possible to perform ink jet recording even on
paper with low ink absorption ability such as commercial-grade or

publication-grade paper.
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it 1s often necessary to output several hundreds to

Wﬁg‘}/ﬂ%@%"ﬁ%housands copies at one tine even in_snall

ing, and the printer is required toPpFatAIEE68397

st abl g,4 ages w t hout, i page lL.oss_.in .a continuous node.
5 Vihe VA PRSI PFIREETE Rad REBCR GPn SEUHIDE 18 perlormed,
applications, image streaks occur because dried ink"
115 gdtemnpeqessayels auidut Revatiag bhadyeld toegevetalr thousands
curved by the dried ink fixed to the periphery of the

agres at ovartinesveldanm AR phatingsadl B PHAVENT: bhised
phenonmenon, but the nost effective anong them for

G R R A R R R

‘ the i.nk.with the object of obtaining a mld dryin
Q@Teﬂ W'”a? jetRringer is H&ﬁ@%?ﬂ% m&&r'g'ﬁiqn%e"ﬁﬁg% sireaks

described in Patent Literature 4 is very effective

- goshr hecavsH dyjednnkalgs the tdozples mﬂdrtﬂxéaﬁsdtzrﬁgied:najemﬁmp 15

a recording mediumw th extremely poor ink
absedfity tire, dided nlasixbd t6 @H@g@éﬁFﬂbrﬂﬁﬁﬁﬁ; héWsle.] Farious
conmbined with an ink additionally containing a

i i - ' I 4 i for..preventing
Mehhk 'E&v@%%@ﬁedggh% ?Jr r#%pytf?ﬁ% bb@gmﬁ?xexg}é,l %\ﬁg)tgilzlﬁeg%omi he

the printer 0 Nnozz

LR DB fHorBy for LG 0P divel PP G4 W rmigment dakris dhe

for "fixing", that is to reach a state, in which the

aftdhbgni afmgwetténg agel withe higglehoibipgrpdibt tgthehkwith tle
because the colorant remaining in the surface | ayer

ﬂﬁﬁﬁtﬂimﬁaﬁaiﬁiﬁg QaAul i abil@y Wethd fgk.agent and
remains in a wetted state for a long tinme. This

R Sy B RN S PR 3 4
B e oyt
PC. T/ 3112007/ 068597 especi al |l y di sadvant ageous by :
reomshani soediuwm whthdgxetre medy piiit inkt dlesodption, such as
comﬁercial-grade ink, m combined with an ink additionally containing a
wetting agent with a high boili‘ng point for preventing the printer head
from drying (n_omle clogging), the drying ability of image does not (:hﬂﬁge
significantly, but an extremel}.r lﬁng time is required for "fixing", that is
to reach a state, in which the dried image is not blurred even by rubbing.
This is because the colorant remaining in the surface layer contains
microamounts of the wetting agent and remains in a wetted state for a
long time. This phenomenon is similar to that observed when offset

printing ink using soybean oil requires a long time for fixing after

printing. In terms of such fixing delay, pigment inks appear to be
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type inks that are presently mainly used as ink-jet
i nks, the colorant itself easily diffuses into a

wo Rdlogiy As a result, a wetting agent (in NDSECT/ERDEBNGESHT

a solvent with a high boiling point) also diffuses
e%tﬁ:ﬂilgy digadvahtMRb¥is HyShedpaisyn @tkh Afe itesWith thahdry-

recording is perforned by using comercial- grade

- 1 . G0Nk ,
B0l e B RSP il el 0 BERANRE, hoEhdrahe
.reliability against i e streaks.on thg_.bagi S ‘o{ theh‘,
itgetficaglndidustente # padutR- Aoraraiih& WEtHRgABPRY tn most
designed for the use. of pignent inks, the method
calssp asvhaing svilh apoigh lesling poentd elsmndfbises seitlein a Telggively
the fixing time is long and the nethod cannot be

SRR hd. OAfaStes LU KRR reBodlingfis beyREmed sy Gélhngl 0gs,

i medi ately after recording. Various attenpts have

been nade tq inprove dryj.f bi | i _ WXL D it
o g R AP HE < SrlE e YA PR orlelie wettipg
particul ar, 15 when appl.ication of inkJ Eé technongy
agent widuambieh PPEmeest dp 9Eder R PRIVE Tedghiittyaenn
drying was considered to he effective for inproving
iyt mgreais lont shedsasin ki tlenohet kod ddorihavein BatardrLaterature
exanpl e, Patent Literature 5 suggests that the inmage
40821 %@H@%ﬂ@&* £5d etfecudd EpighRGRNALBYhd MmeblRsd Q8BLstrates
using col ored resin particles dispersed in the form of
ine 20 particles

X n b dispersed 1n the for
DRph g PUs: Py tysh The SRUSPEIE Altohd IR tHey

easi l.y such as recycl ed paper., and co paper and the
etihedicanspt bp ﬂdﬂgw'%t(aﬂ%ﬂgab@m C Pgﬁé’%?ﬁp%‘?‘éﬁ?‘@g?%ﬁ

rapi d absorption of ink such as recycl ed paper and

isenydipege aftdruetheling Pat ent Literature 6 describes

using a heating roller as a 7 WO 2008/ 035797
PCTT 3000 8 (s VY bRl Th S RATRp Ve AP abllits and

but the attentlgh.Ls mai nl'y focused on
fixing ability of ink prints immediately after recording. In particular,
when. application of ink jet technology to consumer-oriented prqducus was
started, thermal drying was considered to be effective for improving
drying ability of inks and recording media. For example, Patent
Laterature B suggests that the 'irﬁage be.‘heate_d Qnd fixed after recording
is performed using colored resin particles dispersed in the form of fine
particles. However, this suggestion is mainly aimed at the reduction of.
blurring in paper that runs easily. such as recycled paper and copy paper,
and the object of fixing is also paper with comparatively rapid absorption
of ink such as recycled paper and copy paper.

Further, Patent Literature 6 describes using a heating roller as a

7
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dye-based oily inks, and application to aqueous

W@!Zlg,rgﬁ,g_t,,mi,nks and commerci al -grade paper is n
di'scl o

ot |
0séd. Patent Literature 7 suggests a met Hot/§agp7/068597

i ng S5.nedia on wWiich ink jet recordin
AEAs b AP (AR et TR, b B Bl Rhon ™ mhppnieneed of
nhance, dryi.ng and thereby inprove fixing ability.
G 338%8&@&&@@%?9%14%@0 ¥IYAONg Rigerent xithg aade
enabl ed by heating from the rear surface. However,
e merbal srgde peper metdtatisclbeshuse the image is not
heated directly, thermal efficiency is extrenely poor
|n 10PamiBe GReRurandugktdiaudiel i RIS fdoahla e
in the case of drying a |arge anmount o i sture
| in . entire recordi ng medi um after
SRA2LA iR e b b IR e Bl Bt rpar surface
denonstrated with  respect to a wetting agent (solvent
C@Elﬂﬁé@ Hrygepaichtherebydmpiee fining dulityraFais
Further, in order to dry solvents with a high boiling
drsiumee ntldedeedes hhatdrdnpiaghl fiengeratonablaf bphedtiad fand
several tens of degrees is generally required, the

thea®iak isturfREDH AV oV &, deRLNl ﬁg}é&gtﬁt&qfi‘m?%&(}/ %{:au%é/ Dt
medi d, 'S as

Accordi ngly, damage to the recording , suc

.0 : | L NG - dgf ti, d, inth t.
B0 i A AT R0 PR BRGREY e nermelihostginoc

-is absolutely unsuitable for practical use. 20 In the

TBABY C2pFD altgavghythameshed sneffactiieds thectast glidrying a
enhance drying on the usual paper in ink jet printers.
laggngmanpné @i sndisiue chakenbéen thaekere decdidiRy fledihm after
the case of ink jet recording, by contrast with |

reb&xli h 8 P0Gt é‘éhﬁélé 3prEcﬂiéﬂgﬁné‘gEH&I Jsﬁ%{%@d@%%ﬁ with

conttained in the ink I's converte er vapor

TEER R MG -
tﬁg?%%r]g%?tlg‘grréhg{:qn%gcrléroa)i c?py soﬁ%rtxtgev:ri’thianhi h boili int
gn bolling point,

heatilr.lg at a high température ol hundred and several tens of d_egrees 18
generally required, the speéiﬁc temperature depending on the solvent
type. Accordingly, damage to the rec:m_-ding media, such as paper
yellowing and défu;'mation and, lin the worst cas.cle, inflammation cannot
be.ignored and such method is absolutely unsuitable for practical use.

In the past, products usitig the aforementioned technique to
enhance drying on l;he usual paper in ink jet printers using aqueous inks
have been markete‘d, However, in the case of ink jet recording, by

contrast with electrophotography, a large amount of moisture contained

in the ink is converted into water vapor that fills the inside of the



recordi ng on usual paper and special paper for ink jet
recordi ng, drying enhancenent neans becones

woYniResessary. For these reasons, such productSTarmorinessy?
presently not used, with the exception of very fewb5

AOPARRIG! 8hsiPF LAISRAE chh@ndn@it 4:8d exbrbsionl Vi dtBer,speed
recording on the usual paper. Further, a problem

AL 5T Ko pRELEREL 18 o PRER AT ving
described in Patent Literature 714'3 hhat a surface is
engARCeme fh MesdnsAegome s HHSCFRIY 0 NG FAESS FeasHBE; SHie
paper for ink jet printing. Patent Literature 8
rrodaas e prewitibd nbbnsdbarithghi mageptiot ef vénydewpaper
containing a thernoplastic resin in the outer surface

5  chAMRErcidl JHK&rs khal fé{lﬁ?@éﬂ'}bpﬁ‘l‘ﬁlﬁﬂg%&d +BF@RY on the

imparting gloss to the ink print, an al so suggests
thail chem cal substances that react under heating be
- UPBALBARY t 0 the ink and recording media and the
react_[on be i nduced by heating after, recording to
i npr dether & preflemariRiBE W ha @g,offlﬁel@g print’is
suggestions relate to a special paper for ink jet
peefoeididngsibat diving inesthodeepréscastdbptthaimethodaksrdbad in
and are not applicable to general commercial- grade

ff}.ﬂgﬁf LithaMSza i Pad &gu%&:ﬁ&é 3116 GHEI1BL P AW I aRCTn Sl

, nks and recording nedia that can be enpl oyed for ink
Sj.et . printi.ng and £i xi on_.a.. comerci al - gr ade paper
0 Hyepk B aRedAb P AP G BR AR kiR PRI ab e the Use of the
print. inmrediately after the printing has not yet been,
r eal iBaddnt Liteaniatre § suggestepanabpod fox/beatiogioBmpopcelving

PCTXI P211117/ 068597 Japanese Patent Applications
Paed coRein{nkPA hMNmopRebic 2223214 the outer surface layer to make

it transparent and smooth, thereby imparting gioss to the ink print, and
also suggests that chemical substances that react under heating be

15 added to the ink ahd recording media and the reaction be induced by
heating after recording t;:) i‘mpfove the image hold-out. However, these
suggestions relate to a special paper for ink jet recording that implies.
heat treatment zifte_ar recording ﬁnd are r‘mt‘aplplicable to general
commercial-grade paper.

20 " Thus, ink jet printing technology including inks and recording
media that can be employed for iﬁk jet printing and fixingon a
commercial-grade paper with aqueous pigment inks and énable the use
of the print immediately after the printing has not yet beeﬁ realized.

(Patent Literature 1)

9
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(Patent Literature 2) Japanese Patent: Applications

Wégh{%}%@ge( JP-A) No. 11-078225 (Patent Literature 3%’068597

Pat ent Applications Laid-COpen (JP- B§THRR00

001-347449 (Patent. Litergture 4) J ne; Patent
Aprga Péleru Ao Gadighce Un a3 Rn a8t 28Ry o1
jterature 5) Japanese Patent Applications Laid-Qpen:
kl\]@ie,sg)t IN&‘?IE‘@BFGQ%B 10 (Patent Literature 6) Japanese
Patent (JP-B) No.. 2860123 (Patent Literature 7)
JapaneseP Patret Mip(lidatBhs Nowid IBHEB 2P~ A) Rag. ant 078225

Literature 8) t5 Japanese Patent Applications

(P @O e rbdiR) 3)No.  2004- 209799  Di scl osure of the
Invention It 1's an object of the present invention to

Pagipéit st dmtsatonr teig o B gl par2ap

E@mi cul. ar on cqomerci al - grade paper, has | ow cost,
epb Lysatuse € sinpl e manner for hi gh- speed
recording of high-quality prints that are close in
Jepanese Potenotiplchalbnd Tiald Vpand@eAsels 2007abaasimn
resistance on ink prints, and also to provide an ink

ibht 498 ralkel HK j €t recording nethod, and an ink
jet recording apparatus. 10 WD 2008/ 035797 |1 C

Rt aene ol Apris s Tk QAR al Noa 08 9250duct ed a

’fonprehensive research of |ess expensive high-speed

Ratepedaterature 6

Japanese Patent (JP-B) No. 2860123 .

- (Patent Litexature 7)

Japanese Patent (JP-B) No. 2590822 -
(Patent Literature 8)

Japanese Patent Applications Laid-Open (JP-A) No. 2004-209799

Disclosure of the Invention

It is an obje(;t of the prese.nt invention to provide an ideal ink that
enables.full-colqr recording on a wide variety of paper grades, in
particular on commercial-grade paper, has low cost, can be used in a
simple manner for high-speed recording of high-quality prints that are
close in texture to gommercial prints, and excels in abrasion resistance
on ink prints, and also to provide an ink cartridge, an ink jet recording

method, and an ink jet recording apparatus.
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recordi ng net hods and have invented a | owcost ink jet
recording nethod wth excellent on-demand capability

Wotzhi%?(m‘iﬁ"f based on a. novel design idea 5 by cpabiriongo@se?
pigment ink with high perneability and a mediumwth

| ow ifRkrBeF tRaRlh tNe abbed-déseritRdCbiER! ehalm@ndde have
medi um or a publication- grade nediumcoated with a

P L R LS BT f gt i
ST '1}«%@3@3&fwtgsca;%dgﬁz&m%memoa

nmet hod capabl e of producing high-quality inmages even
wiith lexee 1ol dn-demantd «ipabilily, thating basadpn esm:iweg design idea
amount of ink used, with a recording nedium such that

5 R @HAMg ﬁ‘iﬁ&ﬁiu‘%qm{ Ryi€h hh%}kpwﬁlhalbiﬂﬂﬁ ARidIN medium with
: permeabi Tty soaks thereinto within a certain rate

AR peBHeb D% 2hRLA ik ﬂ%‘ﬁ%@g&%t ARhpE3 20 "ot

ensuring a carrier absorption tipe (prelimn
ryblicabiyn;grage apedizge ceated vgtthtﬂewhtlﬁdﬂgmeunﬁgtlﬁgutlﬁgom
direct contact with a heat source, and drying and
dftexipgcessiye thdhrodbgr.ant form ng the i nage, without
damagi ng t.he substrate 20 The present invention is

basedyay, m@t F 18R AL Lo BRthd i G ciBRE B alYdaMlity can be

i nventors, _nmeans ftor resoIV|ng the above-descri bed

r ok bel ow.  <la g rdi ng

10 rﬁéﬁﬁbﬂﬁﬂtﬁﬁﬂ&f@%ﬁﬂiﬁ AR5 o oor B LY e afipkic g i
recordi ng mediumto obtain an i nk adhesi on quantity of
qmab:ke@fmdmwbrghmmwzawe@wsgwthssalgﬁt}}@%tm%%fs
of an ink containing at |east a colorant, the
mepm&llermxppm@ﬁmgﬁthawmxﬂtoﬂlﬁhstsednmtdnmremdimg/amdmm

at l'east one surface of a
such that a solvent c,omamed in an ink with ultralugh permeablhty
soaks thereinto within a certain rate range, but the colorani, particles

15 theméelves do not bemteate into the medium, forming an imagg, then
ensuring a carrier absorptibn time (prelimr}nary drying) in a contactless
state, then bringing into direct contm:t‘wii:h a heat source, and drying.
and fixing only thelcolorant forrrting the image, without damaging the |
substrate,

20 The present invention is based on the aforementioned finding
made by the inventprs, and means for resolving the above-described
problems are descrtbed below. |

<1> An ink jet recording.method including’ performing image

recording on a recording medium to obtain an ink adhesion quantity of

11
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substrate including cellul ose pulp; and diy-to- touch

h

(VA e recorded inmage and bringing a heat sour
vt

ct contact with the recording 5 nedi BIH’I\“%}IOW/%%W
e I ng,. Wher,ei n the recording di um j sformad

LR e 2% LAUF P i 1ueatt Hanarieh Lhe romasaes
recording nediumin a contact interval of 100 ns that
medippshaeipedtiinast eymernting baeniongit leagiuim surface of a
absorptoneter is 1 nL/nP or nore to 30 nL/n2 or |ess

anbstaatd irehsdiag cqlatdsetpulpf apdidey WeiteicH &fﬁn&ftﬁc recorded
recording nmediumin a contact 10 interval of rrB
hxﬁ /
J Aa erzgﬂélg'r'%l ngnﬁgf ﬁe‘?%o%@g&%t%x?&t c?ﬁt?dc\kh%\gl eIHS frtﬁcordmg
rce |s heat .rol.l e c3> The
R 5 EER "a&acwbawa 16 Tt die mpﬁlws&med such

wherein |rrage recording is performed with an ink with

- shatonteansiest quantitol ofgpanef waterintntissreaoprdingenediva in a

recordi ng nmedi um such that a transfer quantity of

pantaciaitervdlfq 00he s tREOILtine g s Rl withi aﬂdﬂmﬁﬁ[ﬂ Sahning
interval of 100 nms that is measured with a dynam c

SEGRDLB i PSP 7 o1 4

ter into . the recording.mediumin cont |nterval
BB Rl Y S Ry AT i Dleatactrding e b sobinct

.<4> The ink jet recording nethod according to any one

bterwalof g0 mgis 2 whbied or moee fip 36 myLiehpelature is
100C or higher, <5> The ink jet recordi ng nethod

accor dpA ¢ HeGnkyt ﬁ&l@r@ifngcéetﬁcﬁi abrdinghe i v@mﬁ'efﬂ fhe
time of a fixing roller is 0.3 sec or nore.

%%%‘3303{1‘9@@7'%};593“]&2007/ 068597 <6> The ink Jet

od according to any one. <1> to <5>,

wher ei e.d to-toyuch dryin erforned usi n
cont a'?‘:l?:l’ é‘g:g 1 ﬁfzinyaawr ing meklhodg acoor ing to one of <1> z?nd <2,

wherein image recording 1s performed with an ink with a content of
solide...of 3% by maés'orl more on a recording medium such that a transfer
quantity of pure water into the recording medium in a contact interval of
100 ms that is measured with a dynamic scanning lquid absorptometér
is 1 ml/m? or more to 10 mL/n‘nzkor less and a transfor gquantiity of pure
watler mto the rlecording medium in a contact interval of 400 ms is 2
mL/m? or more to 11 mL/m? or Jess.

<4> The ink jet recording method according to any one of <> to
<3>, wherein the fixing temperature is 100°C or higher. |

<5> The ink jet recording method according to any oﬁe of <1> to

<4>, wherein the nip time of a fixing roller is 0.3 sec or more.

12
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wo §R60sding by spraying ink droplets onto

unit. <7> The ink jet recording nmethod according to
any one of <la to 5 <6>, including: performng inmge
a rerrrdingesso’
medi um surface by use of an ink head having nozzles

for <gprm ind jofkefRdiddieethed ap@irinigtagng phok 1> to <h=,
printing onto the recording nediumsurface; and.

RS A Bl PRER AR Ui Prtheiad dhying

processing. 10 <8> The ink jet recording nethod
ugtcording to any one of cl>to <' 7> wherein the
recordi ng medi um has a substrate and a coating | ayer
on t ke dilstnkake reandinhmetbik spaudingtn any ooe 0§ 6ilFde
of the coating layer is 0.5 g/nm2 to 20.0 g/nR2. <9>

<EBeircNidingt péABARE P omABS hedransohebpeyiag ank depslets onto
{<1,>1r%(,gtlfdﬂilg ggﬁﬁﬁﬁ #En A rafifoh ¢l ﬁ?ﬂgfht he( aeletf on

>, wherein a basis weig

A B gy

<9>, wherein, the coating | aye[ of .the recorgl ng\c ngdi um
spraving selored Inkyfosmerfoppingical paptipgionty La¢ recoreme
<1'1> The ink jet recording nethod according to an
noytkunf suwtred and<@ntrolhegdhn inkadhestonnguamysr tookithirea
recordi ng nmedi um conprises a pignent, and the pignment
rréﬁgé%lﬁggﬁ'éﬁ%@-g?%ﬁ%ﬂ%&ﬁxti&rkﬂ%@uﬂ;ﬁm ﬂi@cb@%iﬁicor di ng

according to any one of cl> to wherein

t he cgQat4,.ng. l.ayer of the recordi ng aedi. nrijrSas an
15 VBRSO IS ro B 0f GBo0 GugTRe L Thf SR et o
<13> The ink jet recording nethod accordi r&g to <123, -

<{premdicteinndhe recording medium has a substrate and a coating layex

on the substrate, and the adhesion quantity of solids of the coating layer

is 0.5 g/m? to 20.0 g/mi

<9> The ink jet recording method according to any one of <L> tol
<8> wherein a basis wéight of the recording medium 15 50 g/m? to 250
g/m?,

<10> The ink jet recording method according to any one of <1> i;o
<9>, wherein the cqating layef olf the reéording medium comprises a
pigment,.and the pigment 1s kaolin.

<11> The ink jet recording method according to any one of <1> to
«9> wherein the coating layer of .thc-: recording medium comprises a
pigment, and the pigment is calcium bicarbonate. . |

<12> The ink jet recording method accofding to any one of <1> to

«<11>, wherein the coating layer of the recording medium comprises an

13
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- PEveRga 1y, grel

aqueous resin is a water-soluble resin or a

er-di spersible resin, <14> The ink jet recordin
Wi

03 ’3cording to any one of <1>to 5 <13>?CV%%$%WH3$”
Eheeégg ég of at |east one kind selected from cyan
PR nﬁd@ﬁta i nk, yellow ink, and black ink. <15> The
ink jet recording nmethod according to any one of <1>°
to <TF43> Thecinkdiet geearding miathod peeprdingir 912k whetehe the
recordi ng nedium by applying a stinulus to the ink
andeocasisdsig i Hevitek-sbhulfle yesihbral Gatdi@ishBlsibRiresin,
recordi ng nmet hod according to <15>, wherein the
sti mukyg=i tl 2aSt r e ‘ :
o essure ook RE ke GleRibEoddiffls By gpe of 1> o
[ rding . hod, according . to any,one of <1> to <16>,
B eEkiTihe Rk EBF i pae Tla PERREd Gamdrdior oo
where an 15 ogfning of ink ejection of the ink head is
Melrkp landeblackdnkdi ng met hod according to
<17>, wherein the ink repellant |ayer conprises any

one o1& fMhedmnknet eaiirdldy RGtHRL fédoddineaiathdy one of <1> to
silicone-based material. <19> The ink jet recording

AR BT RS0 P

surface roughness e

m_ Or | ess. 0> The.ink jet recordi ng.neghod

%%%lg’ o ﬁﬁ%’%‘ﬁiﬁf‘)&ﬂ& IBR aﬂfgglqsg,ng 21'1‘:9913‘ W}éi’ei n a cross
section area in a plane perpendicular to a central '
| i ne dltadhgdehiiagresording nekhadepeording thaslde-, whdrhin the
vicinity of the opening 14 WO 2008/ 035797 PC ‘
200 | DABRATL ohé scleclcdr fregh sat! PrdBGFEa88rations, and

successively with the distance fromthe base materia
ﬁgﬁﬁace. -

<17> The ink jet recording method according to any one of <I> to
ﬁM%memaanmmmmemm&mmdmamu@mwhman‘
openi.ng of ink ejection 61? the ink head is formed.

<18> The Ink jet recbrding method according to <17>, wherein the
ink repellant layer comprises any one of a fluorine-containing materi#]
and a silicone-based ma.terial. | | |

<19> The ink jet recording method according to one of <17> and |
<18>, wherein a surface roughness Ra of the ink repellant layer is 0.2 um
or less.

<20> The inl; jet recording method according to an& one of <17> to
<19>, wherein a cross section area in a plane perpendicular to a central

line of an opening of the ink repellant layer-in the vicinity of the opening |

14



<21> The ink jet recording nethod according to any one
of <17> to <20>, wherein a thickness of the ink

wo L@RBsdant layer, is 1 Aor nore. 5 <22> The pdWIg2607/068597
recordi ng nmethod according to any one of <17> to

1B rmeeBiondrGisk shie@lss 81§ abeh tROINANNCOf tHicbigk
repellant layer is 5 nmVmto 40 nNm <23> The ink

et _recording method according to any one of <1> to
‘dggﬁgf‘f%ﬁr' (lé‘lpn the ink conprises at |east water, a
wetting agent, and a . .fto powdered cql orant. <24> _
"ok Fa1> 106 ok iehEecorinEemoR b REHRGHL RO 5% B 51 g b
to any one of <1> to <23>, the ink including water, a
<@t whordgenthiclamsbsaf thewok repedahblayat is ¥26or Wege.i nk
according to <24>, wherein the colorant is a pignent

5 15 okosolafSaifibh Beddiin ChRehod Abedrtitny @ A oRY Bf AUP> to
‘ particle size of olorant is 0.01 mto 0.16 m

the ¢

s26> The .ink accarding to one of >, | nSBRE Taver ta K
<Zher whieing ARk Rl oLk peiagy vy is 5
nore to 30 cps or |less. <27> The ink according to any
mm ¢p 4Qmd/me <26>, wherein the 20 ink has a surface
tension at 25C of 30 .mM\Vmor |ess. <28> The ink

ac cokgBRd Heoinknyt onrdingddrhod ac@iding tichoyliong of<1> to
penetrating agent, wherein the penetrating agent is

<25y ome-ah, mﬁagxeeln FRAURES CRART, B WELtRIORbe R anRke
carbon atons and a gq ycol ether conpound. 15 WO
: 20(()18‘/2%@5797 F;:CT/JP2007/ 068597 <29> The ink according
10 ppydesydoolgrantei n ¢ he pol yol conpound conpri sing ei ght
or nmore carbon atons is at |east one of 2-ethyl-1, 3-.
<24> An ink for use in the ink jet recording method atcording to

any o_ne‘of <1> to <23>, the ink including water, a wetting agenp, and a
powderedl colorant. |
%25} The ink according to <24>, wherein the colorant is a pigment
15 or col‘ored fine part'icles;, and the volume-average particle size of the
colorant 13 0.01 pm to 0.16 pm.
<26> The ink according to one of <24> and 4:25_?,_wherein the ink
has a viscosity at 25"0 of 1 cpé ‘Qr mc;re to 30 (_:ps.or less. |
<37 Thg ink according to any one of <24> to <26>, wherein the
20  ink has a surface tension at 25°C of 30 mN/m or less.
<28> The inl; according to ény one of <24> to <27>, including a
penetrating agent, wherein the penetrating agent is any fme of a polyol
compound comprising eight or more carbon atoms and a glycol ether

compound.
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hexanedi ol and 2,2, 4-trinethyl -1, 3-pentanedi ol . <30>

Wégﬁ{’fl nk accordi ng to any one of <24> to <29>, further

®Udi ng a surfactant, and the surfactant PST/ER007/068597
| est o ect.ed fr m co oun represent ed by
Gener at %Eoﬁ?'ﬁﬁr'ﬂ‘s“‘("lo}' ing, to) Eﬁ M erem {he pehypl cqround
(VI) below. R -O (CHZCHZO hCH2COOM General Fornmul a -
o privene cight orgperesewben atomksky kit deantpnetvlRepibytdri-s
an integer of 3 to 1.2; M 10 represents at |east one

hasenstbbahd @, 1 ﬂqmmhgﬁhak pefiBi@ldidlon, quaternary
anmoni um quat ernary phosphonl um and al kanol am i ne;

wmm%m%;. skn)yl 513.1:2([: I%F(i%%?% %her

where, R2 represents a roup,

e.selected from n al kal i nmetal ion, quaternary
H}@Bﬁ%ﬁw SHHarEaary 5%@5%1%*(%15 atdegné selected from
al kanolamne; R3 0 (CH2C P kH ... General Fornul a
campyundh eenres@eteddyr Geneta Bormydas €8y Gd) (HhWby), IéV) and
an integer of 5to 20; R4- (OCH CHx) i OH.
ehdeddw: Fornmula (1V) where, R4 represents a
hydr ocarbon group; j is an integer of 5 to 20; 16 WO

LT D) PRI, i, 2250
where, Rl represénts an alkyl group; h represents ﬁn integér of 3to 12; M .
represents at least one base selected from an alkali metal ion,

quaternary ammonium, quaternary phosphonium, and alkanolamine;

©H,CO0-R?

MO,SCHCOO—R2
.. General Formula (IT)

where, R? represents an alkyl group; M represents a base selected from
an dlkah metal ion, quaternary ammonium, quaternary phosphonium,

and alkanolamine;

R® ~0 (CH,CH,0) H

... General Formula (IID)

where, R? represents a hydrocarbon grc)up; k is an integer of 5 to 20;

'~ (OCH;CHy) jOH ...Gengral,Formula(IV)

where, R represents a hydrocarbon group; j is an integer of 5 to 20;

16
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where, Rc represents a hydrocarbon group; L and p are
integers of 1 to 20; and H3 gi~ CH, i 13

wo {iReHGH2GC=C- CH2CHCH3 00 0 In2~a (Otz~r Adpdr/k2bh7/068597

General Formula (V1) S where, g and r are integers of
0 to 40. <31> The ink according to any one of <24> to
<30>, wherein the Chigtting agent is at |east one

sel ected froma polyol conpound, a |actam conpound, a
ur ch@t de. <32> The ink -

acgf:r di ngg?lggl%lmaﬁhﬂgfzgl "n the: pdl}ymkmdéimpmmm(\/k 10
at | east one selected from gl ycerl n, ethylene glycol,

VHJ[L‘%L gﬁxé Fé&ﬁﬁyetﬁﬁ hﬁdMo J}?/&Fdi{bo ﬁﬁ'g’ altgq§12@;r%framrts

| propyl ene gl ycol, trlpropylene glycol 1., 3-butane
-251 '6‘[1‘,?

2, 3- but anedi ol , 1, 4-but anedi ol ,
3-nethyl -1, 3but anedi ol , 1, 3-propanediol, 1, 4-
butnéHj ol , CHL, & pent anedi ol , 1, 6- hexanedi ol ,
2net hy I-2 abént anedi ol , 15 1,2, 4-butanetri ol ,

| Cﬂa@‘:&?e&ﬁﬁ GH,@ICH, t hi odi gl ycol , pentaerythritol,

tri metghyl ol gt hane, and trlnethylolpropane. <33> The
i'nk adcordi hg to one of <31> and <32>, wherein the

| act ﬁﬁ 0 dis of at | east one kind selected from
2-pytral i dogwg,] N 17 WO 2008/ 035797 PC113112007/ 068597
<34>\Fkhd | iccording to any one of <31> to-<33>,
mhere%n ?he|urea compound i's at |east one selected

from drea, Hhi our ea, ef}h%mefdgn@@a WD
where, q and r are integers of 0 to 40.
<31> The ink according to any one of <245 to <30>, wherein the

wetting agent is at least one selected from a polyol compc)uﬁd, a lactam

compound, a urea compound, and a saccharide.

| <32> The ink acéording to <31>, wherein the polyol compound 1s
at lea;fst one selected from glycerin, ethylene glycol, diethylene glycol,
triethylene glycol, toetracthylene glycol,. polyethylene glycol, propylene.
glycol, dipropylene glycol, triprll:o‘pylene glycol, ].,S"hutanediol, 2,3
bu_tanediol,‘ 1,4-butanediol, 3-methyl-1,3-butanediol, 1,3-propanediol, 1,4“
butanediol, 1,5-pentanediol, 1,6-hexanediol, 2-methyl-2,4-pentanediol, |
1,2,4-butanetriol, 1,2,6"hexanetri61, thiodiglycol, pentaerythritol,
trimethylolethane, and trimethylolpropane. |

<33 The ink according to one of 31> and <32>, wherein the

lactam compound is of at least one kind selected from 2-pyrrolidone, N*
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and ]., 3di net hyl 2i m dazol i di none. <35> The ink

W@;@%, H])geto any one of <31> to [34>, wherein the 5

is at | east one sel ect ed from mal t FEEIB00T/068597
sorbi tose,, 9 conol ctone and tose. <36> The |ink
accor di'ng iy Hﬂf/d‘éﬁor to 4y eng ol ‘“\%%r“él‘iﬁ%’ wHatdAtthe
of the wetting ent |nthe|nk|s 10% by mass to 50%
WLW&QB"POHBEI%Aﬁ ¢afk opgrsekdctierd fione luwei.nipieueans diyhene urea,
and the ink according 10 to any one of <24> to <36>
sindr d-dimethel- 2-onidisgidinsidd> An ink jet recording
apparatus including: an ink head that ejects ink and

f . {
ko T G S L

ned to dr touch dries the inmage on

' fi
Q(Iééllra%o Igﬂde‘ﬁ%&”&nﬁ %Hadgmf’:? FRHILEET So1kitesenf i gur ed

toflxthe i mge, wherein the recordi ng nedi um has at
pligonolaghene mglﬂoawer on at |east one surface of a
substrate conprising cellulose pulp and is forned

such &B&r Thetinknsdcerdigan inyYofof3 IPUEL<8BE 8Fhedelt Q cbh‘é’ent
recording mediumin a contact interval of 100 ns

bEthd BB edeuhd i biRaa; 1%@5?%&9@ S mass.

absor pt one nor e

‘| ess %Eﬂ %Hb nsfm%ﬁd uantity of ‘pure water into the

e gipding p sertaiger,omdids ink awonling _.

recor

L/ n2 or nore to 35 n.JnR or | ess, and wherei-n the

tnang erpof 84> 4p I36asttoredpiovider @htatmiror ant : and t he
fixing unit has a fixing roller for which a heat

sour ce38s Arainkejat ré@rllfis a T}%ﬁﬂﬁﬁﬁx@@x@ﬁﬁ@ﬁ@ Q4 ink head that
PCT/ J132007/ 068597 <39> ink jet recording

| @J@p@;r ?&Ueﬁqdaﬁ&?&%@ he rgﬁoﬁdl%@ t%h{&ga{cg}}fﬁ@gc[‘ g%aé an ink

I'xi'ng~appara s equi ppe

g&ﬂesmn quantity of 15 g/m? or less; a drying unit configured to dry-to-
touch dries the image on the recording medium; and a fixing unit
conﬁgured to fix thé mmage, wherein the recording medium has_ at least
one coating layer on at least one surface of a substrate comprising
cellulose pulp and is formed such that 2 transfer quantity of pure watér
nto the recording medium in a éontact interval of 100 ms that is
measumd with a dynamic scanning liquid absorptometer is 1 mI/m? or _
more to 30 mI/m? or less‘and a transfer quantity of pure water into the.
recording medium ip a contact interval of 400 ms is 2 mﬂm'ﬂ or more to
35 mL/m? or less, and wherein the ink comprises at least a powdered
colorant; and the fixing unit has a fixing roller for which a heat source is

a heat roller.
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devi ce which has a heater that can be selectively
switched between a full- ;length heat generation state

()zﬂus\/}ﬁkﬂ'?‘ heat is generat ed over the entire 5pt-enetoiyeksor
| east one roller of a pair of rollers that are

pr ess@d-apad it et%%d@ﬁ%ﬁf)pﬁ‘ﬂﬂuﬁ aeadidial thedk> wherein
generatl on state in which only a predetérnine

BRI PRELALER e Bl ARGAY b, o

roIIer surface nmperature W th one tenp 1(9;1 ggwre
deuprgovhighdasa hﬁﬂ@lt%@t §aRPEselactiyely swlishpd hghween a full-
squeezi ng and conveyi ng the recordi ng nedi um carrying
lamgthundd temdheic i ge svatehintwhichdieatd$ geoétaed ovanthe entire
wherein when the fixing apparatus equipped with a

14 ﬁ%ﬂ’ﬁfﬁit‘% BsiCHY FAlerdgy 1[92?1 rlo$ r@l‘i (ﬁrbttﬁ‘{it %rre ipRedsedSHeAmaHRY
te he

the heater is in ength heat

tion,stat contr IIe rature
oBEROFER B4 Pliehin Bopt EPRH ooty b MR TR Ao
tenperature with the tenperature sensor, and when
paegeiermined porfaen gonetdephpat, smdrghicdy perforas femebyi s
controlled by detecting the raller surface '
chatmdliag uhe raﬂéﬂta&ﬁlﬂamemmlmﬂmtmetmgrﬁmraﬂnd sawlatehi ng
between the full-length heat generation state and

L@ﬁ{ &&qr@%kh%%%ﬁ&d@@a %tn@%{ Qﬁd%mxr@ﬂﬂfﬁ@{tﬁf BR%nd

erval I1n a range’in eater can
; ctive, and the rmoned interval s set
02@ o g ing A SRy thterFé‘*%fé ok B s per
recordi ng apparatus according to one of ¢3%$> and ‘

uadtred inbesreewithatthel prdr o€ pelllexanand agarein whennhe lbrng
surface where an opening of ink ejection of the ink

appadatiss dQIipped with We2}284 080 AR LRCHAIRI0G GLAABRDY in a

<41> A fixing tenperature control device for usein

SR Seds LRI 1inf BRABAL 1o R A0 Yolbrd Qo Blaefland

* controlled by the temperature control device by detecting the roller

surfaée tzemperature'wi‘th the temperature sensor, and when paper is
passed to the pair of rolleré, the heater is controlled by detecting the
roller surface temperature with the temperature sensor and switching
between the full-length heat géﬁerabion ‘st:ate. and partial heat geneml;idn
state for each predetermined interval in a range in which the heater can
be conductive, and the predetermined interval is set according to the size
of the paper.

<40> The mk jet recording apparatus accordmg to one of <38> and
<39>, wherein an ink repellant layer is formed on a surface where an

opening of ink ejection of the ink head is formed.
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fixing apparatus which has a heater that can be
sel ectively switched between a full-Iength heat

WHENR 4t 1"n state in which heat is generated 5PEV&F20pHK8597

entire. l.ength.of at [ east one -roller of a pair. of .
ol | erd Era b Spetlice Gtirnbie Bt Foroton dsank jot
partial heat generation state in which only a :
pRedding appdipsactasding reray of <Batto <dfd, timtcls for an
perfornms fixing by controlling the roller tenperature
iy inke hppatatgs witkich dlalser heatet aB8t c4re BP ERLHKBLYWWicIONE
tenperature sensor and turning the heater on and 10

i 0 S r X
B TGS PR A kBt B o1 R A PR R
whergin in startzup,state or,.a standby, state, the
RUG the oatirelepith pf et 19ashigpn *hilsi o Raratt otows Hhat ad
controlled by detecting the roller surface tenperature
pregsed mgatnaipachother sadogrartan deab gonempam state as sddch
to the pair of rollers, the 15 heater is controlled
bylyde peeddtagminel paiticer genvrhanehdRRAASFMER pérfdints®ring
tenperature sensor and swi tchi ng between the

ol g e 08B Q347 A D by it

generation state val I'n a

‘ange i,n whi.gh the heater can be conductive, _and the
{ﬁfaﬁ%’iﬂé}*m WOk o1t E%f%}a?rﬁgr%%ensge@&dﬂwg% the,begtey onpnd

.the paper. 20 Brief Description of Drawings Fig. 1 is

aff fanehweveeving and eonstcyieg therddoodingf mediah cregihgioon
processing in accordance with the present invention;
Ghfixed imbbyWitlates pAircMBHBE, Wldirefd ¥ AGtARPRS 8LM8 00T
a heat fixing 20 WD 2008/ 035797 PO/ 02007/ 068597

%%H%g{&tﬂeg thtﬁ gg%.ll,erlf;i% sztrtﬁé fllﬁ)l(*iﬁ]cﬁ@tﬁrheogt gte%%ration siﬁatel and

convehti onal

controlled by detecting‘the roller surface temperature with the

temperature sensor, and when paper is passed to the pair of rollers, the

heate'r is controlled by ﬂetecting the roller surface temperature with the
temperature sensor and sWitchihg between the full-length heat
generation state and partial heat generation state for each
predetermined ihtelrval ina ra:né;e in which the Eeater can be conductive,

and the predetermined interval is set according to the size of the paper.

Brief Description of Drawings
Fig. 1is a flowchart illustrating the flow of total regulation
processing in accordance with the present invention:

Fig. 2 illustrates a conventional fixing apparatus of a heat fixing
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apparatus; Fig. 4A illustrates an exanple of a heater

of a two-heater system 5 of a heat roller fixing
woappassbus; Fig. 413 illustrates anot her exanpteipfinansssor

heater of a two-heater systemof a heat roller fixing

sqppai;at us; Fig. 5 shows the relationship between the

paper passage width and a heater of a two-heater

Syst &L 8 A&didacel o Bedte? GPENRLD Lol AU Geht kHBEF BEingd
an e?:gh'p?e o# %ﬁeal nk gcar?ﬁ?%%rgv [ #ﬁggcorgaﬁce Wi tlh{’
the present invention; Fig. 7 i's a schematic drawng
PRI N cartridge of Fig. 6 including a case

(housing); Fig. 8 is a perspective explanatory draw ng
i |1 udtigatdnusirstesian pxample o bpateradvetwerheater sygtem
~cartridge loading unit of an ink jet recording
5 ol pdsdativBet ﬁxmq:@mpp;ﬁiagugﬁ is a schematic structural
drawing illustrating the entire configuration of the

in Jﬁgdmﬁﬁhgqrgge&g@ggg@} U2ambidof 4 RehberPofSE RENBLH

enl aryg Vi ew I'ng” an-exanple of an 20 i nk:

jet head in the ipk. jet recording apparatus in
Sﬁﬁ'i?éﬁ‘é?gﬁckg’%rf’ﬁmf H%‘A%?%ﬁtt“"f"nventi on; Fig. 11 is an
el emental enlarged viewillustrating an exanple of an
i nk jBg. hehdwithe melativnshgr belsesmdibegpaprarassage imndth
accordance with the present invention; 21 WO

AR08 HRZEAT Fld-BRRAR HARRRO7 Fig. 12 is an el emental
enl arged cross-sectional view illustrating an exanple
0 IO];] ik i GlscREA 1Nk Bink MudEheihESH Qﬁﬂﬁpﬁp@ﬁhﬁtiﬁﬁ
cartridge in accordance with the present invention; .
Fig. 7 is a schematic drawing of the ink cartridge of Fig. 6
including a case (housing); |
Fig. 8 is a perspective explanatory drawing llustrating a state iﬁ
15 whicﬁ a cover of an ink cartridge loading unit of an ink jet reco?ding
apparatus 1s open;
| Fig. 9is a schematic structural drawing illustrating the entire |
confliguration of ths; mk jet rec:;::r.ding apparatus;.
Fig. 10 is a schematic enlarged view illustrating an example of an
20 ink jet head in the ink jet recording apparatus in accordance with the .
present invention;
Fig. 11 is an elemental enlarged view illustrating ah example of an
ink jet head in the ink jet recording apparatus in accordanée with Lhe

present invention,
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accordance with the present invention; Fig. 13 is a

atj ¢ structural drawing illustrating the entire 5
W@%ﬂ?“@ﬁr’iﬂ on of the ink jet recording apparabG¥J&aqtF/068597

the figi apparatus:. .Fig. 14 is a schenptic . »
st ructarar? B RGeRy Sien oo Pirer oS SR bRy tods agrating
entire configuration of the externally attached fixing
aprxratRie; of pnginkyst head in the welk iaf rerorsking appaurtals ini ew
illustrating an exanple of a nozzle plate of an ink
petorHence with bee prdsepetinvedtandi ng apparatus in 10
accordance with the present invention; Fig, 16,Ais a

schemé.q FPh SN gg%:é‘%ﬁt%% gkw@{ﬁr g@is@&m@ i@lﬁ% bfitire

plate of an ink jet recor

%ﬁgﬁéqggéfq%&atﬁgﬁ%ﬁgﬁg%og ! tg?ﬁpfi{gg?&&g%g%s:h% %\J’zﬁ?é ;lggératusi

illustrating a nozzle late of an_ink jet head in

15
the i Hig-jkk Sresdeanaiic afyparural drawingdlusteatoeg aniexample

the present invention; Fig. 16Cis a schenmatic
efdHeaevati or gordigawhtigni dflthe ek adrnally atpoheddixinbalp® a@h t )
ink jet head in the ink jet recording apparatus in

accor ganag; isW fdhelntlftiPERISRE ok WAL R rﬂlu%&aﬁi’n% ar}Z@?ﬂﬁ)le
) ng & nozzle

a schematic explanatory drawng 1l lustrati

L ate gf onpar at,i ve .i nk .jet head; Fig.,1713 is a
& fbfatte Palet i ﬁ&%@&@ ihefhe Rh Bt P iR ARpATRGS in
plate of a conparative ink jet head, Fig. 17Cis a
aeedengecwbhpihennresent dvantiow i | | ustrati ng a nozzle
22 WD 2008/ 035797 PCT/JP2007/ 068597 plate of a

conmpal'a, ilGA isnKsdleimigadiplangtord@lrbkinginadeatiapst absle
in which a silicone resin is applied to

plate .Of an ink jet head in the ink jet recording apparatus in accordance
with the present invéntion; |

Fig. 16B is a schematic explanatory drawing illustrating a nozzle
plate.of an ink jet head in the ink jet recording apparatus in accordance
with the present invention;

Fig. 16C is a schematic explarxal;ory drawing illustrating a nozzle
plate of an ink jet head in the ink jet recording apparatus in accordance
with the present invention;

Fig. 17TAis a schen:;atic explanatory drawing illustrating a nozzle
plate of a comparative ink jet hea&:

Fig. 17B is a schematic explanatory drawing illustrating a nozzle
plate of a comparativel ink jet head;

Fig. 17C is a schematic explanatory drawing illustrating a nozzle
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forman ink repellant filmby coating using a
di spenser; Fig. 19A illustrates the relationship

wo BekNgEeDy @ coating port of a 5 needle distal eodsenel/ sy
coating width on a nozzle plate that is a coating

pPRleCfta édhﬁmm%kmlk%t hb&gor di ng apparatus in
accordance wth the present invention; Fig. 19B

illu the rel ati nsh e tal

Lypt S5 HEBUIRhE R AR R SR AL B TR °
that is acoatln? 10 obj ect Fi g. 20|IIustratesa
fesaoprigkopeetarbilgdihep: ’é“tﬁ ‘éi)‘é‘ﬁgﬂb?llbpﬁl“tger’ 21
illustrates a state in which an ink repellent |ayer

f r omPfag. KA ilbastraesi theireldftonmsbdp botweaeaicoatnggprhobn
the inner wall of a nozzle; Fig. 22 illustrates a

s W%E&Redl':;{hl\’&?i&}i‘nd‘ Q%8h BnBokREh e hese 1 that %ﬁ'cﬂ&fmg

aser proceSS|ng in an exanple of the ink Jet head

recor aratus in accorda

obifgt i Shb e iSEREIRE ~BBRRAGY IR A o RRR SARA end! mg%m
configuration of an exciner |aser processing
iappHieitius for use in processing nozzle holes; Fig. 24A
i'llustrates a base material of a nozzle f or i ng nenber
in  3Qgal9Bitthstratest therehuiaathip begwesep distalehd of a
met hod for manufacturing an ink jet head; Fig. 24x3

I L

typlcHpEAUERR 2 bRk WHIbR, M"@él*‘zgi‘é’-‘f | Sbdae
Og step of applying a fluorine containing water 23 WO

#1587 035797 PCT/ JP2007/ 068597 repel l ent agent; Fig.

24D illustrates a step in which a water-repellent film
i s Fig. 20 illustrates a coating operation using a dispenser;

10

Fig. 21 illustrates a state in which an'ink repellent layer"fmm a
silicon resin 1s formed to a desired depth on thé inner wall of a nozzle;
Fig. 22 illustrates a state in which nozzle holes are formed by
15 excirﬁer laser processing in an example of the ink jet head in tl}e ik jet
recording apparatus in accordance with the present invention;
Fig. 23 illustrates a configuration of an excimer laser proc:essiné
apparatus for use ip processih;g ﬁozzlﬁ: holes; | |
Fig. 24A illustrates a base material of a nozzle forming member in
20 a nozzle plate manufacturing stép in the method for manufacturing an .
ink jet head; |
Fig. 24B illustrates a step of forming a 5i0» _thin-ﬁim layer on the
surface of a resin film;

Fig. 24C illustrates a step of applying a fluorine-containing water

23



10

20

. prese

allowed to stay in air after vapor deposition; Fig.

trates a step of applying a
Wéﬁ@é‘é"ﬁ § P SRS RIS g. 24FPCTUP20071068597

sensitive 5 adhesive tape;
Sit2 step of processing nozzle holes; Fig. 25

++Mﬁ% %%gh schenatlcally a device for use in
nanuf turl an ink jet head by a nmethod for ’
manuf & gu‘%‘ﬂﬂgﬂa TAkEs g é&opﬁeaﬂhmh.agwaw repellent Sfwsisa
recording elenment. row, 10 Fig. .27 illustrates a
rHoweditnglay amait afteswapdr dppogBidd;| ustrates a
recording elenent row, Fig. 29 is an exanple of a

conbi mlm aﬁagt@msqlfbt@s%%gb{}gn%%' D se’ﬂsglinér?’o s

a an exanple of a recording Ih nation ta

Sﬁq Eabe t% table); Fig. 31 is a block diagram

stra ng an exanple of a configuration of the ink
jet ﬁ‘cordl ﬂ apparatus in_accordance with the
te-idhtehtyssmiesiagtep of procassingwetvate halbsiust r at i ng
a flow of image processing in the 20 ink jet
r ecor Hign@Seippatattus stlemgGerlban devivetbr ube i bREAThcturing
invention; Fig. 33 is a recording ink combination

hakhe 3&@W9¥ taqabaioma% %éﬁuﬁ@ﬁﬂﬁﬂ%ﬂgﬁﬁg‘ J{;gkw&

present i1nvention; Fig IS a rec

win TR 2?“&%1&%&%%@3%&” Eoi o008 035707

-PCT/ 3112007/ 068597 Fi g. 35 is a recording ink

combi R |23ri]]1‘1§13ﬂﬂé35(éé@@ﬁdu’e%@w}emg‘eml n accordance
Wi th the present invention;
Fig. 28 illustrates a recording element row;

Fig, 29 15 an example of a combination pattern of recordigg
elements;

Fig. 30 is a an example of a recording ink combination table (first
tablej;

Fig. 31 15 a block diagram illustrating an example of a
configuration of the ink jet recording apparatus in accordance with thé
present invention; | |

Fig. 32 iS. a flowchart illustrating a flow of image processing in the
ink jet recording apparatus in accordance with the present invention;

Fig. 33 is a recording ink combination table (second table) used in
accordance with the present invention;

Fig. 3413 a recording ink combination table (second table) used in

accordance with the present invention;

24



10

20

Fig. 36 illustrates a nulti (4) pass recording system
Fig. 37 is acircuit diagramillustrating an exanple

wo fos@sghfcuit of 5 the fixing tenperature comtT/@bzo07/068597
Fpi .

evice in accordance with the present invention; Fig.

38 i Fig T8 [ClbcotUAY BIR bdh bRt RN RG)8 0eexedpiitephsal in
tenperature control circuit of the fixing tenperature

conty ol . ce. L0 - : w th the present
Fﬁ‘?ﬁ?}'é‘.‘%‘?‘f"oﬁ’;q%ﬁ% Rbeﬁ??%,%ﬁ%m‘g‘ﬁa tining chart of the
fixing temerature contr.al, device i accordance with
the presthtilysivaiosiomulidd) PastiecPBngdFsiimy out ¢ he
I nvention (Ink Jet Recording Method) is The ink jet
r ecomtyngf/ ieea bixduitndiageondinsiraminghan beappésefa circult of
i nvention conprises at |east an inmage recording step
tﬁ& P8AL 06 ibBER tuFBYEnLOE ARV E R a@Fbrdah6s Yich Bige PRAUM
aving at [east one coating layer on at |east one
.surfiace of a substrate conprising. cellulose pulp to
"BBER ™ an i nk adhesion. quantity of 15 g/nm® or |ess
of an_ink containing at |east a 20 col oraniﬁ, and a
fixi Migsd®is arigrit U9sTHUcHUEALING 4N eXa RPN BEd | nage
and then fixing by bringing a heat source into direct
£6 Aijfeds tureicohtidb eircacosfibedixing demperainote epntohdbinge in
i ncl udi ng other steps. When hi gh-speed formation of

j B Vi i dbRbohSandk> WO 2008/ 035797
%@?@5 %‘%}%E}égg%'egﬁggh ed '?o %% performed w thout

cost .ncrease,.the nost effective nvent i | e ] |
oot dUBRBE RS B virtty FRPcEthE B o SROMER BDBlegl fevice in
used and decreasing resol ution. Thus, inmages that |
deaowlanee wish she @egsent invention.

Best Mode for Carrying Out the Invention
(Ink Jet Recording Method)

The ink jet rééording method in accordance with the present
invention comprises at least an image recording step of performing image
recording on a recording medium having at least one coating layer on .at
least one surface of a substrate éomprising. cellulose pulp to obtain an ink
adhesion quantity of 15 g/m? or less of an ink containing at least a
colorant, and

a fixing step of dry-to-touch drying the recorded image and then
fixing by bringing a heat snurcé into direct contact with the recording
medium, and opt:iona]ly. including other steps. |

When high-speed formation of images by ink jet recording is
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1200 dpi are reduced in resolution to 600 dpi. An ink

Wgrzgmgggw\(’\ei ght to 5 be set to obtain 600 dpi in this
proc i

$3"'s usual |y deternined assuning that FEEPHPHEs7

ko] e 2r f.QF n.a recording nmedi,umthat . absorbs
Heplre B3 BEJe TS OR gl SO Ee aBR, A HoSheE R e
reproduced when formng a dot with a droplet, a
GPBPTULORG 1 APPIAR b I iehY s ypcrerping Fle aizarfiek dreplets use
ejected; In this process, inmages are fornmed so that
Bnd duegreasing remilstion. dhivghidggey ehid el teobdarop@dacédat
enbeddi ng of ink. Assuming that an ink droplet is a
IpDORI aird 06 BRRIdNG xteasmmpéoeéooig?ﬂ%ﬁ finmrep%g%éﬁémo{o

two neans that the droplet weig i ncreases

' . 128 Therefore, decregsin .
bESkPEe BB BB dof il shis PRt el B3R heg psomaning
t andpoi nt of. j nk absorption. When such a nmethod is
reeardipeavill be peddorapd §nriedraending mediww thakabsorbs ink.
absorption, such as offset printing paper that is
¥Gzared twiotold dit diawiatgr fowisticseshd yeprodunal whahifbihihg a
and easily mscible with other colors, the adjacent

dot withi £ dsoplBt, Y AsipAct %m@&ﬁ?ﬂbﬁ%ggﬁg it%b@ﬁﬁﬁia%té%

bl eedi ng of col or boundari es. gap 1I's  provi ded

_ eny.t he. adj t dots tq prevent,themfrom fusing
DR o 55 PR RSE iRy o PR o Bikediomicdurse
no i nk enheds into the nmedjum _between the dots and
Shehyly gqusrlap jo frepreusidy wrbedding ofdsk. Wesumssg that an ink
vi si ble. Further, when secondary and tertiary colors .
droplgrisdugstire, Dentagihg ithe desflor dRnt R raok thetdSof two

effectively as possible, placing the dots to the sane
@edhe$EaPth ihPRYE: :
oot one B S5 S0 b5RAGes BY B fAR5R tTauBls 2

[.at i.th dot sitio curacy, the dots |and
?E@%E%%r @%‘%’i%g%m?gﬁﬁﬁ’% Palids Vegy dispdvanigaequs Famgfthe

denait_y [ ,glg is desired, ink clots have to be placed
lpeing abpapsionahWhebysusherticthod idappiae tga ar e

recnraing medium w1th slow ink absorption, such as offset printing paper
that 1s coated with ink having low viscosity and permeability and easily
miscible with other colors, the adjacent dots are simply fused t:ogethef,
causing beadingllan’d bleeding of color bdundarie;v.. Where a gap is
provided .betwegn the adjacent dots to prevent them from fusing together,
image quality is greatly‘reduced' because no ink embeds into the medium
between the dots and image density decreases or graininess becomes
visible. Further, when secondary and tertiary colors are produced,
control is performed to avoid, as effectively as possible, placing the dots

to the‘same address on the produced image; but because of a problem
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gradually intensified. 5 The ink used in accordance
W th the present invention was created wth

wo SaRaear ati on for these issues. 'Phis ink i spsHpeni@msse7

to the usual ink jet inks in wetting ability because
abdocRARdavitR\WRE pPUiti AL Scdi@AsY,ARe AT fPASSa Rt BNthe
perneation ability of carrier even into a recording .

medi um Wi t hy f ew pores.. and. denonst i gni.fi _
R A Moo 3" Shent 0 i APIBASH BB 51 ALk Ak dots
m croanpunt of carrier. As a result,,  the adjacent.
hgye o hawdagudgie thessaspe address, Py 'ak*@gwﬁf 3 i%ﬁﬂa’d’rg are
a. nedium and stable dot formati on i s enabl ed even
goadwalletmedsifigdoredi um with a significantly degraded
pernmeability on which the adjacent dots ‘

conv gl iaRatdey iWe{RoRBSdeYwitHEBE prBdcthiQRPentibh WG areated
because the colorant 15 remains on the surface,

acticaglly.w thqut an enegtrati,on into.the .
BBEGpbifgratiah finineed ReuRS GrE R RebBieion 'S the wel i
_droplets one on top another at the sang address and
jefuinisednayrtting Aility bacare it haga lawsgisuylacg JAnpen,

obt ai ned even with very small total anount of ink. The
demrgeteans stroaghe rimatia abiliby af totridr evemnlinto af recodding
that is 20 greatly reduced by conparison wth the
ntﬁ:(ﬂ:{;%’xﬁwv'iﬁf‘?elw gﬁfes, ﬁﬁdﬂdﬁ&&gtﬁates%Q%.iﬁmnfnc%aﬁfrﬂnﬁr

as to penetrate 1.nto the recording nmediumis
redu

ed, curling and cockling are presented, and the .

RGP ey rngith Bty of & B RiamPri s tieraniyA Fiat

sane as that before the recording. Therefore, -

the ediatieny data have highhesisignae o bationpfiesdandmg on a
performed 27 WO 2008/ 035797 PCTY3P2007/ 068597 even on

nRediQ@0 i gatbddot o Atatidh Bheriabledbsa phizofechadingtmedium
taken into account,, such as comercial - grade -

[ i YYRE) G le@RSiRbb Ay LLaats & adthe
HiERe ﬁlgéé&gggtm@aaem%@dbﬁ&y o RN Gesaja ‘
conventionally were easily fused into one. Further, because the colorant
remains on the s.:urface, practically without any penetration into the
recording medium, it is hafdly'neces&;ary‘ to place the droplets one on top
another at the same address and sufficient coloration and 1mage density
can be obtained even with very small total amount of ink.

The image can thus be formed with a total amount of ink thatis
greatly reduced by comparison with the conventional one. As a result, .
the amount of carrier that has to penetrate into the recording medium is
reduced, curling and cockling are presented, and the rigadity of paper

after recording is practically the same as that before the recording.

Therefore, recording without damaging a substrate can be performed
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been pl aced on the nmedi um surface, the colorant is set

L0 ‘ e in which 5 it contains a m croanount of
w%qnﬁi{)z.{ﬁ‘g to thatC l/ll”()()?f(mfi%\'?

gent. This state is identical

i medi at el fter g using ink contalnlng
eBhean Grebring e et Stk HigebRan foRoC RS
when lightly touched, but rubblng or application of -
ﬁughuwr%@ﬁua%mvaug@ganmgéepﬂaﬁsfer I n accordance
with the present. invention, a tenperature of 100C or

hi gheWhreanpticedbd@ptn iéQ,oluffﬂﬁﬁzd( £fob 101 R nk thﬁépﬂ:lté Selve
contact with a heat source in this state, whereby

ajne or ant

S LA ot L A Py o
npl et ed vvlthlnav ry short erio

Fraons t‘ttqr?gmettadm“&tétﬁta woiine b ’Pltﬂécﬁtﬁteqlaédt%tlﬁslée

with respect to the conventional pignment ink, the

Hl incrae liatelysaftif 6fifset iprintng ecmgsinioforitateng sugbean oil,

colorant transfer to the heating nmenber, but because

I €hiska tesHR i gRCie Qlol e ratitihd ﬁgﬁfl?&@ﬁéhdd“%‘ﬂ trbBBmg
has a small surface tenS| on in addition to a

spgggh@#grxg{;mg ReOi A o atlﬁe@n&lf 8 tpmg?%t hG, &&p&&‘ﬁm

uced i XN

rfo nmed with the contact 20, Heatin
B’%@ﬂe&%% YRR UOE, APSIROrABNE q;emgﬂ 3@1’ higher 1s applied
heati ng-i nduced fixing nethod because heat eff|C|ency
iostltel ighagen@olmagt)thyedinect congaeigeith a hesisentres in this state,
colorant is heated. Further, because only the col orant.

WR¥retiCoilgahe dy bt J!g%frﬂ Lbﬁtt@tl%ahﬂttﬁb YolPanCads@s dry
the entire recording ~nedium problens associated with

%"%"E@%g"fg%@%@%& TR Bk S Rafl %Yv&%%?ai’v%ﬁt e
V\hetCE ﬁ recgrding mediumis adequate as recor di ng
withept oliettineadesoinmas. When sheh M@@éﬁﬂuo is used

i nvention can be judged by using

with respect to the conventional pigment ink, the application is difficult

because of intensive colorant transfer to the heating member, but
because the ink used in accordance with the present invention has a
small surface tension in addition to a high cohesion force, colorant
transfer onto the Cttntact memt)elr hardl)t oceurs tmd the heating-induced
fixing can be pet‘formt-td with the contact member,

Heating by direct contact 1s most effective as a heating-induced
fixing method because heat efﬁc:iéney is high and only the wetting agent
present in the colorant is heated. Further, because only the colorant may
be heated and there is absolutely no need to dry the entire t'ecording

medium, problems associated with substrate damage or condensation of
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as an indicator a transfer quantity of pure water
determ ned by dynam c S scanning |liquid absorptoneter.
wothisas@rtransfer quantity of pure water i ntecthezoornessyr
recording mediumin a contact interval of 100 ns that
witer FRASH RN bvialdd Pred¥ned.c scanni ng |i quid
absorptoneter is 1 nlJn2 or nore to 30 mMJn2 or |ess
and ol Myl
reco?%%l%@fm sfosAR rhdd i RURENGIE e Ty %@ﬁl&mdmzm
f re to.to,35 nL/ or | ess. Q ahugg
‘P"a‘;’%“r “bf‘“ctf’ﬁ anceowity; thy RregR ARt sande using
condi tion apparently has a function of the coatin .
asayreindieatonadoansine quantity ohpupe asdar deterennedhy mic¢
conbi ni ng such coating layer wth the ink in

5 soeSeingAnGedMbsbritdendieeSYhus] ARNdfongiRKEsy bf pure water
possible to obtain a recording mediumw th a high

u%g flﬁu ecgﬁﬂfigtﬁ{ecglg@ + Itl%nﬁ?c glxl (?J.'V.:IIP SB?QO 91?5 ll@ﬂ 18

our qua arri
featherln bl eedi ng.in,.the, c rcum‘erentl
TTER R 2 AR AN %Bgmwféwpfcr@etcaﬁﬁﬁrﬂﬂw or

absorbed water is higher than the aforenentioned
nhaneelio, 30 pdlor2anmtlesoakd agransfor ywantidy of pore suldst intpdhe
occurs, the colorant is hidden by. the coating |ayer

rBEGHIRRE meEmNingd coteiast Lite PRINES 400 MRtis Obhdi/Medr mdke to

The coating | ayer of such recordi ng nedi um contains a
' N e
0 BT ok S0 P R R o Q%feo'%a%%%ﬁ@@ %ﬁs@mg
rectjon of redu gt transfe quantl
ﬁ ‘r@é%’ﬁ*ﬁ’@ f‘ﬁ’ﬁé”‘éﬁi&bgdﬁ@e‘g‘m&l}ﬁﬁtq tt§@épa¥leg ﬁY‘H'rmi n the
direction of increasing the transfer quantity by

sicomrdaase rgth hise poesean ioechijom rnd gorBBindog 200B/c036A8 Tayer
PC'1/. P2007/ 068597 of the pi gnent. Further, the

Mﬁrtﬁ& Shlk GH @@&dmneewlh? t1d pRedche riﬁeé@o%xbmuégqc eagmm
he specific surface ratio of pignment particles

ARBPAL R BP0t s

15  the so-called "Lontour" of good quality and has no blurring, feai;hering, or
bleeding 1n the circumferential portions of letters or images. Where the
amount of absorbed water 1s higher than the aforementioned level,
colorant soaking into the layer. er substrate oecu;'s, the colorant 1s hidden
by.the coating layer pigment, and high-density image is not obtained.

20 " The coating layer of such recording medium contains a binder
resin and a pigment as the main eomponents, and the composition
thereof can be adjusted in the direction of reducing the trensfer quantity
by increasing the compounded quantity of resin or in the direction of

increasing the transfer quantity by increasing the compounded quantity |
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pi gmrent of a kind having a | arge specific surface

wc?%&@mséuﬁ functi on necessary for the coating ngzn&ﬂmswf

recording medium and ink jet inage recor

! CG 0 [ hnvent i o
Hﬁgﬁbg;g %n:ﬂ%xg tlgﬁxggpg &g\lt\én Ltrlgﬂg{]a? qBaS J{Ey can bg eﬁso H}crcased by
contai.ned._in e ink and cayse the perneation
w%wlgathsﬁeewﬁﬁ&wr%csrem&a%l@nenk\eeafﬂeiﬁﬁ@Pg}sﬂmmr%the
preferred that the coating |ayer have a fine structure
@@Mimrp&re&sﬂmﬂierw dbsrehsing shenmaichesigt puatsingai s
present in the coating |ayer, perneation of the

B &M ofCORDADBRYInEoN t Agh @Qetifictst@fdcBlarehs del ayed and
the ink can easily remain non-dried. On t he ot her

hand, 4i e IS t ar . ,
a fun{:ktt:‘ugﬁhg n%ggégsﬁg%fﬁxé tl{%@o‘itﬁ{(ﬁr H;l::v EJIIlg n‘ze;:%?ding Iﬂgdlum
contajned in the ipk is radedadln&eden5|ty|s

48d JRE plIRECOFCOFENG BB 1By asardanss vw%b tha pragdntof

the recordi ng nmedium surface after recording mgrates
imteatiomas tbe abdli tygt onegianatent ehpighremt andnenledryt @aiaired in
discoloration. If such conditions are satisfied, the

8 irflehh @ da GRNTIRY Sé13he AHiGHIBf RAPEHS al@ele RER HeAdiBeate.
grade paper can be also used. 20 n the recording

SR RN S B Lo

.ggd_i umwithwl |nterval of 100 ns that is
SNG4 1%{‘%{}4% t@«%@‘é er%fuféﬂ%iﬁoﬁ’&%%%ni]%@ 2

nm./nm2 to 40 nnR, preferably 3 nml,/n2 to 30 nL/nR.
saatitehyet hmmmans:frenf theantlvant @npnreatwaheined ih hke ink
recording nmediumis 30 WO 2008/ 035797 P(;

ﬂﬂﬂﬁ:&?&pZﬁ@@ﬁ@@Hk cﬂﬁ%@a@ﬂ?kﬁbﬁhﬂn %hr@mé@ % tHe/ d'fger FRGhA, if

‘ preferaby 1. . Where the transfer

AR kREBE ﬁ&aﬁ%ﬁﬁf? f‘ r Oﬁﬁﬁ% Wafblé%?ﬂ L e hanbac

clcurs and if the
colorant pigment contalncﬂd in the ink is degraded and image denmty 1§

decreased or the plgment present on the surface of the recording medium
surface after recording migrates into the recording medium with time,
thereby causing discoloration. If such éonditions are satisfied, the so*l
called commercial-grade papexl'. and publicatiqn‘érade paper can be also
used.

In the recording medium, the transfer quantity of the ink in
accordance with the present invention to the recording medium within a
contact interval of 100 ms that is measured with a,dynaniic scanning
absorptometer 18 2 mL/m? to 40 mL/m?, preferably 3 mL/m? to 30 mL/m?2,

Further, the transfer quantity of pure water to the recording medium is
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transfer quantities are too |larger, the dianeter of

ink dots after recording 5 is sonetines too snmall by
wo SQiiRat#son wWith the desired dianeter. The transhiEn07/068597
- quantity of the ink in accordance with the present

p'rmr»%!frsryomﬂgxﬂzh% memmﬂ NG obE G-ty B N i IZnCABtIAGH L/m?2.
I nterval nmse that is neasured with a dynam c

scan r pt oet er

ot of oY B fﬁw"tﬁrmf?ﬁ@“ﬁg*irrsrrr%@“%ﬂ%g‘“ﬁ‘gﬁw?&"@h%*‘hm 2
transfer quant pure water to the recording

CRREACH rwregvrslrfeffwl\ém&ys soqemadl, bgadinggastly ockpFe and if the
preferably 2 mJn2 to 11 nl/nR. Were the transfer
tepeate Gianditibs aré e bependheidismevat ofofkalds méter irscdrding
smal |, drying ability is insufficient and spur tracks

i® Qtli'iﬁHl o8 sa?rgf][ by cORGUrisoMeLil theldsi@idifegsant i ty

Is too large, eedingeasily occurs and gl oss of the

i mag ortio after dr omat | TBS eas

docs Sulecleangiis Sugrishah RO MR TR 2 e il i prosent
absorptonmeter (DSA, Shipa G kyoshi, "Vol

IneeuEiop o tlggraprdigy; Igedmrm Withina yontack 1@’@rr%ie0fztﬂv0t M8t
can accurately neasure the quantity of liquid absorbed
thiat i Mmeasusddowithi ntlenamlic scimidyndroep toasatar irg3 mL/m? to
absorptoneter perforns autonated neasurenents by a

3 2aCCor i g 4t b ghabherapReed of - absorbed
qﬁ{ﬁl@‘?% a]glceyl‘rég@gfiylﬁlrégd ?r{amthe transfer of meni scus
in a_capill

r a raound.di sk-1ike, s
used FUithen e dinartaheBrbRHoR: YR Besd0n Bkrget fng
PCT/ JP2007/ 068597 head i s spiral ly scanned
thbdivga opeefetaidy Soabdmh fo BateLin?,.chamypepferably 2 mL/m to
automatically according to the preset pattern, and
Ieggyfenmrents are performed for a necessary nunber of

poi nts in one sarrpl e. The head for

Where the transfer quantity within the contact interval of 400 ms
is too small, drying ability is insufficient and spur tracks sometimes
easily ocenr. Whexle the transfer quantity is too large, bleeding easily
occursl, and gloss of the ima'ge portion afterrdrying sometimes easily
decrer_;tses.

The aforementioned dyr.xa.mic scanning absorptometer (DSA, Shipa
Gikyoshi, Vol. 48, May 1994, pp. 88-92, Shigenori KUGA) 1s a device
that caxr accurately measure the gquantity of liquid absorbed within a
short interval. The dynamic scanning absorptometer performs
automated measurements by a method according to which the speed of

absorbed liquid is directly read from the transfer of meniscus in a

capillary tube, a round disk-like sample is used, and a liquid absorption
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feeding liquid to the paper sanple is connected to a

illary tube via a 5 Teflon(r) tube, and the
Wé%@(fﬁ{(p y

O of meniscus in the capillary tube i sPEEARRO07/068507
tiealdy wth.an optical ;sensor. Mre. .
AR bRy sy Fn@RbpYE HhE R Bging THiG s chanesd and
i nk are. ngasur ed  usi ngha dynam ¢ scanni ng
AL OTAGHEY @ccqang tabhe prispt DAt aend meendye KpolEare
Seiko 1iK). The <transfer quantity at a contact tine
pleribddedsfon achaesonyanimbernef whinddh 40 BEmPAN P8 teuAdor
by interpolation fromthe neasured val ues of transfer
GaaihEligRsd k64 RE bafet & bORE B i i
Dk HoRRd TG HRE PRl SRR ATenbbHRR @ LEMIAL) By o
% RH _lnaccordance. with the present. invention,
oYY, ke RE FOGHRRE R Maibehd Sp EERRPlary ThPhi Bind
in order to prevent the colorant present in the i5
ﬁﬁkomfl&lﬁﬂéﬁ e AN tiead semsonr Mexe specifically, the transfer
segregation of the colorant in the vicinity of the
qeaotiy nfpredimatesund atle aan thesaurdd @sBRNE dyhhiBe sédifhing
sufficient drying ability of the ink. The total
auaerpibMetlr (U0 Seri@ D! MJ@&MQ&%@“@&M'%MK@S. The

formati on and indicates the quantity o I Nk "per “uni t

f id i ith the hi 2 ‘
B B NET B kPR Pt o At oo

present invention, by reqgulating the total quantity

515 Gaikbe foungd by srtieppelationtfoem theimeasmiedagdues of trnsfer
smal | beadi ng or bl eeding even on a nmediumw th poor
nkntibies rplaton tcGomtattsitings ciiienotthbse tpRect tinkdst Tife
exceeded, and a large quantity of ink is used, as in

. ! ar ge of ink is used
ROy BT AT AN AL, Jrent of the

i Nk pe t I nt t ther wth the ink | )
Sol vl SEP RRp e e B GiaTE e Oe ARiab ety Akink

- is insufficient, thereby hindering inmage formation

hadl torhikishractly Liomperk &1 birdertto pobraniinthe colorant present in the
ink ffom permeatihg and ensure effectively the segregation of the
colorant in the vicinity of the recording medium surface and, at the same
time, the sufficient drying ability of the ink. The total quantity of ink is
an iportant pafarpeter in iméxgle formation and: indicates the quantity 6f
ink per unit surface area when a solid image with the highest
concentration is formed. In accordance with the present invention, by .
regulating the total quantity of iﬁk it is possible to form uniform images
with small beading or bleeding even on a medium with po.or ink
absorption. Conversely, when this upper limit is exce@ded,.and a large

quantity of ink 15 used, as in the conventional ink jet recording, the
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i mages of good quality. 5 More specifically, when the
ink in accordance with the present invention. is

wo YsRdashhe maxi numink adhesion quantity duri pg’r,fumgm(,sw7
recording (in total quantity regul ated value) is 15

cBloFEnPpidesst offhe 1f1ﬁfp’6rﬂﬂ3mtmgﬂ;$ patpeamogdtlheadnheis tldink
guantity of 15 g/ nR2 or |ess, i's p035|ble to obtain

sgmg&%fgtrﬁg&ﬁsg%ﬂol%bp&u&abg{% ¥t Shade kSishiheass A 10

esion quantity o

FIER AT S RIS T A AR

conventional combinations of dye inks and speci al
imegiea of good nkaligt. printing, in the case of the
pi gment ink and medi um of the present 15 invention,

s the q@bRr @ilkifi@]Ry, QaRm tHeink 1$1t¢ﬂk6rfhfnoa0@itmﬂhatpr@mﬂm
: the medi um surface, and where the colorant is pr esent

_ urx\é%ng?%(? E&H%i eHE G lYm lﬁkqd%%(‘ﬂé)glh{fl it f)ﬁ&&}‘fﬂ% 1}1{11%6

di'um no onl'y no I'ona ant

needed but th the hi r meat,i.on i nk
et A RS LHR O BHR O SHLTE? 2Bk
soI vent WI|| 20 interfere with the aeI_J acent dots,
foenBigignbgadiingn ankl aﬂhemdnrtgxarﬁugmf it ot liems it is
accordance with the present invention, if the

PoRSHIAtd OPtNB 11828 of BRtrbAlel highqauRRE ihat 4r% f$6d flohgh
as in the conventlonal I nk Jet recording, a, |arge

‘10 bgﬁ nt' ¥8P edm , Coflfiedd csmn uA ]1\1, of f’f’ydﬂgf{/&g?e? een

orant separ a n capabi |
33 WO 200 8/ 13 3 79 7 PCT/ JP2007/ 068597 recordi ng
mexf prafewredyceeded, the image blurs, and drying
ability is greatly decreased. The total ink quantity
f or UBlgisicani e lforededs fobloive. &y crmdaastewith the

conventional combinations of dye inks and spec.ial media for ink jet
printiné, in the case of the pigment ink and medium of the present

15 inveﬁtion, the c:olofaht Iis present in a state of accumulation in _the
mediﬁm surface, and wh.ere the colorant is_ present in an amount
necessary to cover the surface of the recording medium, not only no
additional color:s'mt.is needed, buL with the .high'.permeation ink in
accordance with the present invention, the extra ink solvent will

20 interfere with the adjacent dots, causing beading and bleeding.

Even with the ink in accordance with the present invention, if the

regulation value of the total ink quantity is set high asin the
conventional ink jet recording, a large quantity of ink is uséd in the solid

portions and shadow portions, colorant separation capability of the
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WP&‘J

- GaeeRsary, ot

vvith the present invention is extrenely small by
arl son wwth that of 5 the conventional ink jet
HHY nethod even when inmage density is n8EESBUPTI68597

ang r.ﬁlt S e sier for 9iohcﬁﬁgol orantbﬁto spread. uni formy
ﬁ‘? “gr‘?%"d HH $ese R LEEe ivrs padr dryin ahBity iig y
of the nmediumitself is low by contrast with the
dBneidndesramseink j et nedia. In other words, .the ink

spreads thinly on the medi um surface and, therefore

dr yi ng'eaimtdeinkOgpeitor e disdea ﬂhﬁ]%eéiohﬁﬂ’txbﬁlin accordance
absor ption performnce, and beading and bl eedi ng

AR e REPe IR AOREL SRR SR Y ARb bt Yo SeFpas of

e- contai ni ng

o b Y%ﬂ?orfagdpﬁg%g%@c{mfs%% SHenThor wage spnity is

Pont 15 Corcio ) added. Further, by decreasing the total
itrik easicedenihe cdlorantetocspdeng pniforindy in the
possi ble to reduce the capacity of ink cartridge by

aosiam sorfawd whehBe (ARWRbHAMM abiMty GREhE hﬂﬂﬁuﬁfﬁﬁ?}é@is

increase the conpactness of the apparatus. Wien

F0 1 Q8RR FiRAMCBLYBAb ST 5% ol iR L1 bBEer ey the

cartridge re acerrent requency

cor di erfor med at r. cost BaS| cally
e SRARaE AT @wtraﬁﬂwrer%&ame@m hierefore, deringican be
pi gnent separation ability is denpnstrated by the

pediormgd|deygpite aguw ink alerpdoalperfontnageanand peadingamd
smal |, there is a side effect of the dianeter of |rmge

Hrmtcdnafh&fdlyeﬁmldl ng being too small. Therefore, the.
total ink quantity is 34 WD 2008/ 035797

range RecardrnpceaeRich ALRRLYy FHh pl'eaty Jd?@%t%ﬂ'btyat e
BUFBli hHEhiotape daaht (KD gl eimopnookBermne: s a
processi ng shown in
containing surfactant (for example, FS-300; manufactured by Du Pont
Corp.) added. Further, by decreasing the total quantity of ink necessary
for recording, it is possible to reduce the capacity of ink cartridge by
comparison‘ with the conventional ink eartridge and to increase the
compactness of .thekapparatus: W'hen the cartricige of a conventional size
is used, the ink cartridge replacement frequency can be reduced and
recording can be performed at a lower cost.

Basgically the ‘smaller is the total amount of ink, the better pigment
separation ability is demonstrated by the coatir_xg Ieyer, but if the total

ink quantity is too small, there is a side effect of the diameter of image

dots after recording being too small. Therefore, the total ink quantity is
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Fig. 1. The total quantity regul ation value as
referred to herein is an ink S droplet quantity

WOgeseBH%fed based on eval uation. results so aBCT@raa7/o68597

prevent phenonena caused by excess,adhesion of ink,
preferaRngatevithyk thresmitalefe rangp eeryding te lhpiaget inage
in cockling resistance, transfer, and paper clogging.
As f dihd HetatefuzodityoegdRitentiprbagside wild thel explami:dthelow.
regulation 10O value, it can be represented, for
exanmiifs. tdid] fushiigl) Rlxudh@nt che@Hﬂi_gH%a piJebsdilg @hBRIKIn
size of 1.00x 100 at"- 600 X 600 dpi. Tests pergormed
rated that a.droplet quan

1
Eff e Bt Qi R Gty i Fe Bl gf e PR an

- value for the wusual paper and about 55% the total

dgaplet iampntydeseiaimeddiagsedion qyrduaBonuerelts §e 68 4o papent

is -appropriate as a total quantity regulation value in

~ phbaoarsa efuspdifyonesgadhésion 6gimh fbhexiseds,dokdbeading,

medi umin accordance wth the present invention.
: o SHH I ; ¢ LES

R R G b S R b R g

uantity obtained.fromthe input value is l[arger than
“Y¥%&"etal quantity regulation 20 value, and in this
case, the droplet quantity of Bk ink is saved, and
pr oc dssfonrghi maethiod; fay detremining the tprahaitantity regidation
total quantity regulation value or belowit is
vabid, de gRd Yeyrepeshieaitad) fohexsnpld, ¢y Qdasylet Yuahtity Kenios;

CW colors. In the present invention, the total ink
PSR EBSHOOS 00 & ety vegaRgo 3o

w th e APefieeed duTERay entoss s pepiedsBal dtpalie:

(manuf actured by Epson Co., Ltd.) that is paper
qepadityldlnoge sdapiel tothe total quantity regulation value for the
usual paper and about .55% the total quantity regulation value in the |
matter gloss paper.is appropriate as a total quantity regulation value in
the (:E_t.se of performing printing on the reco_rding medium in accordance
with t;he present wnvention. Further, l;he total quantity regulation
processing is actually perﬁ)rméa, for example, wi:mn the droplet quantity
obtained from the mmput value 1s larger than the total quantity regulation
value, and in this case, the droplet quantity of Bk ink is saved, and
processing inhibiting the droplet ﬁuar’xtity to the total quantity regulation
value or below it 15 performed by reducing the Qroplet quantity of inks of

CMY colors.

In the present i‘rwention, the total ink quantity 15 measured by a
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Lhe
&y

ink jet recording, a mass i s neasured i medi ately

. recording, a S mass before the re I LS, s
wczg(&)?fp%:%?‘? glp{ﬂjeﬁ%mﬁsm

ed fromthe. nmeasurenent result, an

fromthe. masurement result,  and Y bF
Bl R, M8:d B BEIR, bt e SRR LR of ol B 20
R g Reeriod sgvh dbe Rk Ret dris g SRoBIRe GRAcH Dapor

heat roller 10 fixing device shown in Fig. 2 i's

" tepaufmbuzeddby Epsbudlo.) hid hilmtdepiaper pppsallp designestifog

a non-fixed image i s supported and conveyed by a pair

ofk foolrb&r@ingfa MU s dled:0a6d iARRANGH RAEALRS rétording, a
heater 4 having a heat-generating filament- 3 al ong

féﬂﬁgz%%%dgfe%ﬁ'sirggéﬁgg%a%%&%%%%ﬁzwéﬂfﬁ;@%&'@ggﬁ@
s 1 48 it gl Bl ooty 100G6Ioptaict Al 1B nantity

and the |ike because of high thermal efficiency and
sSHeat yreaivtemt>t hi s nmet hod, an inmage is heated and
fixed to a support by pressing two rollers against

each QtcRaventi8ahl B&itahnlRAsde dga{bea i (&eﬁ@é |t§_ﬁtsge @0¢ns

passing a support carrying the inmage (recordin

. ” tio ng p_20.pqartion) .of ,1he
RERThd b B2oPoBReERE R 1dfed ot PaRiREan o R ite?
(Peate roller_is called a fixing raoller, and the ‘

3¢9 ShoWR ip diig of ipesseidipffectigel dn thindevee paper 5
fixing roller, a heat source such as a halogen |anp
carramged eohriixednedd g 1si supposted 4retcanvelybé bad ghir of rollers
direction of the fixing roller. A tenperature sensor

bfSwBichaf1Rdst Ond NRos¥sRiaak [RULdAE Galingd N Bedbe¥orating
2008/ 035797 PC / A12007/048597 ftixing roller, "and the

AR BRis e, Sy leB R of i e vl Riaplpes . 2

- suitable for fixing. In the heater, the surface

beaipgarasssdesinsheaghopther, and Hee speeriiplixed to the paper. A
heatihg and fixing hiethod using a heating roller is most widely used in
copier.s and the like because of high therm:_al efficiency and safety. With
this method, an image is heated and ﬁJ;:ed to a support by pressing twb
rollers against each other, hea:ti‘ng at least one of'the rollers, and passing
a support carrying the image (recording paper) into é contact portion (nip
portion) of the two rol.lers. When one of the two rollers is heated, the
heated roller is called a fixing roﬂer, and the other roller is called a
pressure roller. Inside the fixing roller, a heat source such as a halogen
lamp or an electric‘heal:.er 15 1nstalled in the axial direction of the fixing

roller. A t@mperature. sensor 15 attached to the external surface of the
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tenperature detection unit 6 such as a therm stor
brought into contact s with the peripheral surface of

wotzh%mﬁ%bef incorporating the heater, and thepciigafofinesser
ON/ OFF control led to maintain the predet er m ned

ﬁxﬁﬁ@%mw mad thehdwirssugpdied torthk el eaher Bfcohbelibaab
roller fixi ng device, as shown in Fig. 3, the heater

mm@’rﬁé‘nﬁ BB IEIRARLAR ddd R %‘é‘?tf‘?ixﬂf’fﬁg el o
1, h |0 fil .
cont ?mtf%?ws?gél B ansts onporumse PLRY 2ol lgé\{e%ﬁed by a

unit 6 ghat is brought into contact with the
teape prieraldesenticacenidf6 sund ag slthermisior heowghdiinka gorghet
the center in the Il engthw se direction of the fixing

5 'w&@}h kBE peliphbRE SORNRNIABBAbLIE Kiddbgp SN Lhhefee hnd the
: heati ng andf|X|ng 15 system it is difficult to

g;t&t 1% éﬂ ) ecr :?rﬁ]tit'oq@e r()al;lﬁrﬁ‘]%?flé S}?&I%tgwlﬂcd Dcemperdture

Ial reglon rou
[1-size materi al h as lng paper of B5
T this gseam £ho bewsrscgst Eepé .roﬁ ¢ degrems shag in Fig

i's consuned on heating the material to be heated, but
3i btha heatgrabbagmg omeghart; gareeategthilinenst3 clongube dntire
heating the material and is, 20 therefore,

18684 Bk edne dRBs B TRE TRE HE %ol‘l’cfr LhendiRe BeAt-EORerabinhe
no- passage region becones hi gher’ than the ténperature

o SRk RSP BEASRAR AEheigel Bpagion
For this reason, .in the case where a |ar S
upab Bithat is broyeht sntomrdedey tbstigpquanhern 99175&%8%6’;6

heated i s passed after small-size material has been
rpHss adthaviinity of tihucarstembd ehé largthwaspiaectabreof the fixing
A3-size paper is passed after A4 size paper has been
rBpssed in a continuous node),- uneven fixing or

Iﬁ the conventim“xal fizang devices of such heating and fixing

15 systeﬁ, it is difficult t('). maintain uniform temperature distribution in the
axial divection. Ina regioﬁ through which a'small-size material such as
recording paper of BS size or A4 size passes (paper passage region), héat
is consumed on heating the mﬁtérial to be heated, but in a no-passage
region, the heat is not consumed on heating the material and is,

20 therefore, accumulated. The temperature of the nip portion 1n the no-
passage region becomes higher than the temperature of the nip portion of
the passage region that is maintained and controlled for a predetermined
level.

For this reason, in the case where a large-size material to be
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 thesinagenaksswifacd

wri nkl es sonetines appear on the |large-size material.
roblems S include adhesion of the colorant to

O her _
WO RWSHISPhg rol I er and contami nation of the nREBH2H17/068597

urface (this phenonenon is called "hot offset"). Wth
f‘ﬁ%g‘%b’jsé’ sSed afieE GPRATh gitpiTBa ) o e RASIS D08 e,
a heater in ich the heat generation | ength can be-
e tapwed medsridirraxarepehwhepabdreizei rdper angassadod tar Ad-
usi ng such a heater can be enployed. Fig. 4A 10 and
§izg padBr Shewebne «ee06f igurdhtiRmoah nseld), heakarl g or
roller. Referring to Fig. 4A, two heaters, nanely, a

S om0 e ROkl 8 iSO Do
| t5Si d heater. 13 {n which the, |
BRSSO e By 0 Sh o o

| ocated only in Ehe central portion are provided
thimpghemimenon js cedlesihhon oiffsef?).g. 5,
and a full turn-on node and partial. turn-on node are

swi t cW&ch bye sbjete bf RGolHRg RBaLBHPe-UEQGHbA D RMME 8 heater
shown in Fig. 413 illustrates a dual-filanent heater

ping . L EHLhS, . " nd
Ao BRI NS Ro R @RI ubh Mo B: RVRRSEACTARRY b R
central . portjon ﬂf t he h“e(ﬁ -, gener ating fiiangn%,m
BARPTABIAR Ak Agle T yavaeHmch i heater gap befsaploved. g 4A
partial turn-on node is perforned using the sane

and FigB showtthiegonfiguration ofisath Yexter anidarller e Rpfdrring
a full turn-on node is also set-larger than the wdth

@f FighaA, pesileane:si aankApes hedte 1heat wHRRSHR AR SNt h
in the partial turn-on node is sonmewhat |onger than

O SRR MG S UG OB oo Pt o SRR 0L
SR IR LA A b S A e
dual - filanment system ON OFF control is carried out
shicrh lantpshtaanblocatad enly in the central portion are provided inside
the ﬁking roller 1, éé sﬁown in Fig. 5, and a full turn-on mode and partial:
turn-on mode are switched by switching the heaters us,,ed An example
shown in Fig. 4B illustrates a dual-ﬁlaﬁent heater 15 in which brancfl
circuits are provided at both end portions of a seément of predetermined
length in the central portion of the heat-generating filament 14 and
switching from the full turn-on mode to the partial turn-on mode is
performed using the same filament. In this case, the heat generation
length in a full turn-on mode is also set larger than the width of the

maximum-size paper. The heat generation length in the partial turn-on

mode is somewhat longer than the width of the small-size paper.
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detection unit Fi, for exanple a therm stor provided

in contact with the 5 central portion of the roller,
wosiihatora full turn-on circuit is turned on poh@RNTHG68597

| ar ge-si ze paper 7 is passed and so that a parti al

t ur n0p. Eshows the seldtionshih botwdeentigniddtes bf & dpapteater

is passed. No specific limtation is placed on a

%@Lte%!i hak tak ;;aﬁs%rwlamg Wﬁhltﬁib sﬁ%&l%ewonra%ﬁﬁ%& iRt t-

his material "has ink repellency and thernal

At s&é’fggﬂ?ﬁ?% B R i 0% R ﬁbﬂﬁ%ﬁﬁﬁ%wm

suitable material s |nclude S|I|cone silicone, rubber,
defediony wait fs leyermmplere themistor pravadashivecantppfewith the
natural rubber, and silicone resins and fl uororesins

5 coamiabgosiaebf et radbar B ghaba Fill yuivi-oh dikert imhahed on
: roller. These materials are coated on the roller. 15

wittr ?@'rbf%l pager Nk 86 b Bl &mfkﬁtt%q Wt é}_r(ﬁu%

printe provited as a separate unit t Rat' ¢an
t:concecfcte to‘_t’hﬁagrl nter’ use,, when necessary.
AT 0% 1SR A ad e BRRSY é‘%Pﬁ%‘ﬂ’d\mth the printer and
before the image is fixed with the thermal fixing
devi &¥0 spasificipmiadion gnphicad @ni mmuateriabof thefiriag roder
perneate to a certain degree into the paper. Thus,
swefaee, rovidutt sHaaabsE ta sl bak il pégdlRelcyi dhd fifri
has to be caused to perneate into the paper, thereby

10 slmwﬂmmg%&m{ﬁ %ﬁ P4 A n@g@g{&%ﬂ%@ag{gm the

col orant present on t

o nEprHenh! SEyapl %&%gﬁﬁé@"s i, hiopm, rabber,

2008/ 035797 P(r/jP2007/ 068597 ensured i nmedi at eI y
faforeresties oy di‘JLﬂgnGB\/\hemtdhﬂe nubber.diatyrakdihberf and use
in accordance with the present invention is enployed,
siliend rr)ésirﬂ-drﬁﬂﬂhoﬂﬁ:‘léhiﬂﬁ Hd viBglescdlleaftgf-abing ability with the
" metal roller. These materials are coated on the roller..

15 - Such thermﬁl ﬁxling device can be integrated with a prin‘ter or be
provided as a separate unit that can be connected to the printer for use,
when necessary.

After an imalge has beeﬁ rlecorded. with the printer and before the
image 18 fixed with the thermal fixing device, the carrier contained in the

20  ink has to permeate to a certain degree into the paper. Thus, water or .
low-viscosity solvent container in the ink has to be caused to permeate
into the paper, thereby increasing viscosity to obtain a st#te in which the

colorant present on the medium is not transferred to the heating member.

For this purpose, a dry-to-touch drying time of several seconds has to be
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ensured to be 5 sec or nore, nore preferably 15 sec or

&Erz&ﬁ/ug‘%"f 25C and .5 50%Ki after the ink is plL(alzﬁ%(ngsqw

recordi ng rredl um A longer tinme can be sel

Qﬁ’ém%ﬁ%ﬂﬁ@d#a &‘ftrl{x%fxfa,gﬁcﬁngr oductivi'ty, a shorter

IS prefe er t0 shorten this tinme, it

is ef ctl e add hea{%11 ? t he outg(@‘ge V\éhl -knovvn
cont act1es @rﬁé’ﬁf”r' GESHEN A8 "Phiate 13 3P 95y

hot - ai r dr| er, a hair drier, or mcrowaves can be
PESSENE oYY isi e leyedi Gheadny - retrarchtdyingrtime soymefedbly
by Tsunashi ma Sei sakusho KK) may be wused, and a hair

Ehid18edaahelis@ GOmdsednoMherefBRLHIRI1G deos ousJ@@Lre (ﬁ@ 25% and
effect can be expected at a tenperature of

!% Hp%fttcp %EQ ioe is p%ﬂgd o\ﬁ,rtgx% Ileec?rcﬁxég (PES{ %%S errtémc

e recording nediumits ere 0]

the referre nper at 15 is 1s0 or. | ess.
 ¢%h P?’&hteld@g’“P RECa v ﬁe%al%agee@rmag%uwtm fsh%ﬂer time

'present invention, it is preferred that the ink
isqesimed. Desrderongentnt thisdimeenharffestivhin dddhegt fbm
pignent. A resin conponent that enhances the fixing

i GuISRTR OWRIEkAddh cBRRILIRSs AcRARY JAEgh Sl t@RYHRoHaL IR
the 20 pignent and the recordi ng nmedi um surface or

BELARSADG RALLG o SlicrosPl L3k 1 5N BRtndtint hor

equ an a predeterm n eve

no such resin c npon present, the col qrant
@%ﬁfﬂ@éimw ared Erffwme @e@w ,Mf gy be

image reliability is necessary, a fixi ng agent has to
bed/sed. a hair dilegeaohpatventsaday be present in the ink
40 CVO 2008/ 035797 PCT/ 3112007/ 068597 i ndependently,

or nmawHe Jeisar hedsan Chcﬁ‘méﬂt cahlne M@ﬁﬂ zitoa E@Lﬁpemture of

surface of col orant ‘particles. I'ow nol ecul ar
FERPAPRLS, T HREuRE el ity b B i
the recording medium is damaged. Therefore, the preferred texnperature
is 186"0 or less.

~As a condition for the ink used in accordance with the present
invention, it is preferred that the ink contain a resin component that
enhances the ﬁxing_ of pigment. .A resin component that enhances the
fixing 1s & component that ensures a bonding strength between the
pigment and the recording medium surface or between the particles of -
colorant pigment t:het is equal to er higher than a predetermined level.
Where no such resip component is present, the colorant pigment easily
peels off. Therefore, When a high 1image reliability is necessary, a fixing

agent has to be used. "A fixing component may be present in the ink
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preferred. 5 A very high perneation ability is a
mandatory condition for the pignment ink in accordance

Wo%(fshﬁﬁﬁ present invention, and this conditigfr v@s/m6s507
determ ned to be represent ed by a surface tension of

iR N e O, mL 885 bVE& e i as RS BOnABd it tAP 6B face
t han 30 ink perneation is delayed and i mage

I I
bt %4&%#@@2 T MRl Shafe SR b P Bt e
ability of pi gment and sol vent i ncreases th the
fiying agart: PNt quesHp @ ¥%%|38%P ST Bhér- ¥ SR “EhE on
is preferred. Surface tension of the ink can be easily
paelenstded by varying the anmount of the penetrating
agent and the anmpbunt of fluorine-containing

s surf %C$él*%thxﬁgﬁ$ierb:§,d%ﬁﬁ19&bx(lft9ﬁq ﬁ&aﬂmcﬁorﬁo@&l@m% tA&
. Pont Corp he ink used In accordance with
t L]
A R S i e S Vo 3{*8#5 it o
recordi ng. However, because the |nk absorptlon [ te IS

wiisgirserminaghta b renneseniedclx a syriace tomviag ob s Oppal/m or

recording mediumin accordance 20 with the present
légay S pnthadhdacate isidn ¢y opire thhaddsn diimt, ek pecmediing
medi um surface, the solvent pernmeates into the medi um

1@&%13%& angl XEEH ﬂ?ﬁ{ge[ﬂi—erﬁ)rﬁgxfl&{ Scdube AQta Y&hSt tigh-

um and spreads. result, decrease in density
occur .. For

' increase in nes |
0 qRalitB FRaER Saphafbe 8%’1188 Finile Sithiyh AR5 pipmapt
necessary to 41 WO 2008/ 035797 PCT/ JP2007/ 068597 ‘
apdrgobrarddnergsed vrith ihe Heerense oh gurfane Keufier, 2 et hat
required for the recording nediumin accordance wth
subfcpressnh ik pyeflaiicn. Siefase t@msibh of theinlecor He egsilat e
decreases and ink consunption rises. Therefore, it is
adjusted by varying the amount of the penetrating agent and the amount
* of fluorine-containing surfactant that is added (for example, FS-300; Du
15 Pont Corp.).

The ink used in accordance with the present invention can be also
employed for recording on the conventional porous media designed for
ink jet recording. However, because the ink absorption rate is higher
than that in the case of recoding on the recording medium in accordance

20 with the present invention, after an ink droplet lands on the recording .
medium surface, the solvent permeates 1nto the medium and dot
diameter decreases before the dot wets the medium and spreads. Asa

result, decrease in density or increase in graininess easily occur. For this

reason, in order to produce high-quality images, it is necessary to
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preferred that the recording nmediumin accordance wth
sent S invention be used. The ink preferably

the pres o
WRAWBDIYAT f ace tension of 30 m/mor | ess, norBCTAPI07/068597

preferably 15.mMmto 30 m, and even nore
BPEERRR A odRnRTE § resaliatthihos Shen dhat e quieed for the
surface tension is less than 15 nNr, the ink does
Aegording medivweAp accprditnsei withdborntaseyd invehtivhe As a result
present to invention, and ink droplets (particle
fthe nedording raeigtreisbeanidviak @ELRHtain rikde TREREHNG is
medi um becones significant, and stable ink ejection
' : 0 . , re the. m

RoRElhd BB aeaind bl RuPh Rhech e IR olS Y
recor.di ng nmedium does not occur, beading can occurs,
Eﬂﬁ”ﬁvv} %u?? is sonetines extended.. 15 Here, the
surface tension can be neasured, for exanple, using a

_sur f addetiakgireferablyshaemsnriuge teosiop OBP-EN/m or less, more

manuf actured by Kyowa Interface Science Co., Ltd.)

apslfe ealflly s MOPLE3E@ ndlll/a, 4LAROER ki@ (}ﬁ%feraﬁgf- 15 B&N/m to
an

content of solids in the ink in accor ce with the

0555 2o M L0t B R J 050TH,o
trati f Lids is bel t hi ,
IR ENAR CORLER G

image tends to blur easily. The hi %her is the
1

toresdion; anidankokroplsits (e rtiche fdratation) ibuiot effectdve, toozirgs at
too high, nozzle clogging becones significant and :

bharicordionate@amh b¥cofids YRR O3n4% able ink ejection cannot
11CT/ . 1P2007/ 068597 occur in the inmge. <Recordi ng

- PESbtIEed ©:f BE4HLD hallR bR B Re BNIE WS RAY LY

yer on at

sufficient 1nk permeation into the recording medium does not occur,
beading can occurs, and drying time is sometimes extended.

| Here, the &;urﬁieé tension can be measured, for example, using a
surface tension measurement device (CBV.P-Z, manufactured by Kyowa
Interface Science Co., Ltd.) and a platinum plate at a temperature of
25°C.

The contgnt; of solids in the ink in accordance with the present
invention is preferably 3% by mass or more, more preferably 5% by mass
to 15% by mass. Where the concentration of solids is below this range,
vigcosity inerease dttring drying is slowed and the image ﬁends to blur
easily. The higher is the concentration of solids, the better, but where it

1s too high, nozzle clogging becomes significant and blanks zones easily
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one surface of a substrate conprising cellulose pulp
and, if necessary, 5 other layers. Substrate No

woShRGEdAwe imtation is placed on the substraper/gndoidesssr
can be appropriately selected according to the
cobijeut theeanpt.es of suitable materials include paper
based on wood fibers and sheet substances such to as

JTonedien habiik>conpri sing wood fibers and synthetic
fibers as the nmain conponent. No specific limtation

is pl the n an be r

et Hrie s i W R Dt A R U

objecé For exanpl e, wood pu or old paper pulp can
gy kage a?FB]Sé’éf“@fCOEEH”\?ﬁiBE cgliifpse pulp @adpilompesemy,

. Tree Bl eached Kraft Pulp (LBKP), Needle Leaf Tree

oBhexmlayeds.Kr aft Pul p (NBKP), NBSP, .LBSP, GP, and TMP.

Source materials for waste paper pulp are indicated in

-ZuasiRePaper Standard Quality Regul ation List

conpi | ed by Waste Paper Recycl ing Pronotion Center.

Ex k

h SL"%‘?S % %"%%i%@f& SRR e Ebslinte ndismnin <o
paper, speci al white paper, nediumwhite
wgﬁ%t?mgﬁ chfc@wﬂfﬁaﬁéﬁg fedherobjeghi thexavaples of kuitable

paper, white art paper, special top cuttings,

mseipaids ecchutlopapet bastgbon Reodftipes SndadlbeiBgbZiatRss such
_ SpeC| al exanples include information- related paper

S5l B3NS ERIRAGLATIRE Sy AR o

her mosensj t.i ve paper or pressure-sensitive paper;
nb‘?lﬂcé)éﬂ%ﬁﬁﬂtance wast e paper such as PPC paper; coated
paper_such_as art _paper, coat paper, fine coat -paper,
and Mﬁml%bmlhaﬁJMt&ep p‘éﬂndﬁ)w paper and it can be

appropriately selected from well-known paper according to the object.
For example, wood pump or old paper pulp can be used. Examples of
wood lpulp include Broad Leaf Tree Bleached Kraft Pulp (LBKP), Needle
Leaf Tree Bleached Kraft Pulp (NBKP), NBSP, LBSP, GP, and TMP.

Source materials for waste paper pulp are indicated in a Waste
Paper Standard Quality Regul-;aﬁon List compiled by Waste Paper
Recycling Promotion Center. Jixamples of the source materials include
bigh-grade white paper, cxude white paper, cream white paper, card
paper, special white. paper, medihm white paper, simulation paper, color
white paper, Kent paper, white art paper, special top cuttings, separated
top cuttings, newspapefs, and magazines. Special examples include

information-related paper such as non-coated computer paper and
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boards, for exanple, non-coated paper such as
wood- free paper, color 5 wood-free paper, notebook

WOAWENISPEt t er paper, packagi ng paper, fancy PapdR007/068597

i nternmedi ate qual it aper, . newspapers, ground wod )
BEPPT PARYEIC ‘],C Q“r%é‘?‘:’bﬁgb’éf"c B3 ‘ﬁ‘t%‘&bg‘é‘i&eﬁ“ﬁﬁﬁﬁpalﬂer*
white roll paper or mlk cartoons, chem cal pulp a

plperappdiange otade wopdr putipas dﬁf%ipﬁbﬂg cpatrel papcFrmsh as art
ki nds of paper may be,used individually or in

99{3@ Rehi PApS, findoal @abr, MU EMAKIEPIper VSR PARST or
ul p

p i s general |y manuf act'ur ed by a conbi nati on of
f S [
B, B BT b Boalald pAfRl ST AENORL Sl Al ol
f| bers by mechanical force and reagents and pri ntl_ng
R d freg %%P%fegpwdma fPapesmettes FansEr gacsff@z}na:amrg gancy
rratter renmoval in which foreign matter (plastics and
phpet, itkSrreada bupta iy pagien cde wap agresynastum dospst paper,
rermved with a screen or a cleaner. (3). Ink renoval

Bpdhd0bn @y P Igsinlat bR bapes el writekbll hapsr bhmill20

ers using a surfactant is renoved fromthe system

gzl)(rtgoxgé %h@hh&n tp\?\ﬁ)g{ Odr S‘{‘ﬁﬁi%ﬁ&l gﬁygg(gntﬁ m}lg paper.

eac ‘ene
cre S sing cat Iyt| [ r reductjon actign.
HEE’SQ%WBIWY F“é@éll’aﬁ? g‘? Y PREp sgpaination of two

,prlntlng, it is 44 W 2008/ 035797 PCT/3P2007/068597

pr efczetberaofiat when waste paper is mixed, the mxing
rati o of waste paper pulp in the entire pulp be 40% .

or | g%m&ghp@%ﬁm B godRIrh Hi RN LAV AHyOR 8bm B HYRIM SF
can e used as

four following steps. -

(1) Defiberization in which waste paper ié. treated into pulp and
separated into fibers by mechanical force and reagents and printing ink
is peeled off from thé fibers.

(2) Foreign matter removal in which foreign matter (plastics and
the like) and dust contained in the waste paper are removed with a
screen or a c‘learier.l

(3) Ink rgmoval in which printing ink that was peeled off from the
fibers using a surfactant 1'-: removed from the system by a flotation
method or a washing method.

(4) Bleaching in which whiteness of the ﬁbers 1s increased using
catalytic action or redu(?;tion action,

From the standpoint of avoiding curling after printing, it 1s
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white pignents serving as an internal additive in the
substrate. 5 Exanples of white pignents include white

wolzmg;ylgaﬂyc pi gnents such as |ightwei ght cal cpgfiprnoroceser
carbonat e, heavy cal ci um carbonate, kaolin, clay,

pt;_-@ic,@mmhm WAL S Wdstd Bapbald ME%&;U khab@ixihd tRb YMyaste

di oxi de, zinc OXIde Zl nc |de zi nc car bonat e,
[ i at onaceous earth,
I%gfilé?uw @% Hag]ngésfltdr/ﬁ(é lF"lsgat e, synthetic
silica, aI um num 10 hydroxide, ~al ym na, |ithopone,

zeol |E°é§xaFPd&ﬁe‘§PUHﬁwfb%‘{0@“% PigRRgRESFaIHPe used as
hydr oxi de, and organi c pignents such as a styrene-type

vhiiss pigmphignentingams ac iyternaphdditive i drentbstrate.
pol yet hyl ene, m crocapsules, a urea resin, and a

5 EBIRplel®r r\ﬂﬁtd‘plgﬂi‘&ﬁ@ 1ﬂb&%%ﬁ1t€?ﬂo&%rﬂ@ ﬁgr,menhﬁ such d.-‘::
. individual 'y or in conbination of two or nore thereof

of si nts of .use im the r |ng
tighows R PR, G Repdid ds ok sSlei et wirbanfe. PERER BAY,
neutral rosin type agents al kenyl _succinic
tadehgalciums ullata)barivmigrle atet dbaniyme dapdde, ming oxigggzine
petrol eum resin-based sizing agents that are used in

stubled eyevinid amﬂ:mnau;;fsanmuﬁrh&b ahapatum Aidage! devpmaesdusal
rosin sizing agents and al kenyl succinic 20

Pm’ %lcgﬁﬁz 8lia &S a?acgrﬁelshymrylﬁ&%r §fht fhfmi% sﬁiigfyla_mﬁﬁﬁaﬁl

‘ |mars enonstrate a strong si 2| ng e
eref.ore, can ‘ anmpunt ., but because
0 HoAERURL FhopS i PERESSHY, o Bl Piteme B b g 556
recordi ng paper (nediun) surface and increase the ‘
s gakshgmaly dioxydeo fandisgappmemeante pugh @ssoptyreneiype
undesirabl e fromthe standpoint of conveying 45 WO

PIRGR PRETE, Re Ty R2 PDitRGARMENt] helypeipdend unidigeapiules,
- jet -recording. Coating |layer The coating |ayer

d @féa%%?n,aarﬁi FRANLARE rBeildl nﬂﬁse%gméﬂm may be used

individually or in combination of two or more thereof.

18 Examples of sizing agents of use 1n the papermaking process of
manufacturing the substrate include neutral rosin-type agents, alkenyl
succinic anhydrides (ASA), alkyl ketene dimers (AKD), and petroleum .
resin-based sizing agents thut‘a.;:e used in the m#nufacture of neutral
paper. Among them, neutral rosin sizing agents and alkenyl succinic

20  anhydrides are esypecially preferred. The alkyl ketene dimers
demonstrate a strong sizing eﬁfeci; and, therefore, can be used in a small
amount, but because they easily decrease the friction caefﬂcient of
recording paper (mediuﬁm) surface and increase the sliding ability of the

paper, they are sometimes undesirable from the standpoint of conveying '
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- pRypeargghe f

necessary, a surfactant and other conponents. 5
Inohgantc pi gments and conbi nations of inorganic -
A’ and  organi c pigments can be used asP¢HE2007068597

forenen&ionqd Engentsd. Exanpl es of i norganic

B HaRT S e BE JRRBIPRAnELl ¢, heavy cal of um

carbonate, |ightweight cal cium carbonate, cal cium

s{optang layarror phous silica, titani um white, nagnesium

carbonate, titanium 10 di oxi de, .al um num hydr oxi de,

cal ci Tiehepdtiagildeer RGBS Lpidyeioxmdla bindéngnd, if

hydr oxi de, and chlorite. Anong them kaolin is

REARELA) | VoiRliaht 88d RAEAUSRpbLoRRS excel | ent gl oss

enmonstration abi ity and can provide appearance.

close ,to that of paper for aoffset printing. Exanples

of KabRTRERHCP RIS A R B RABE PhIWERBIS f and

1S and engi neered kaolin produced by surface

PRRHINE prrThents opmdpeugpdas thelafrrasientivined paginkntsy, i s

taken'into account, it is preferred that kaolin

havi ngxampdéd bCirergadie pdgmkbhtdidelede kol t@lk, ekl O

of particles with a dianmeter of 2 pmor less is 80%

OB 2 M orlRE i LR PRSI IR 38 fnatl Phallciln Llffite,
In, 0 aol''n’ added rs.

entire kao e anpbun

ref ey abl y.,50 rt.s by mass or npre based on, 100 '
%weﬁw $ids, B %ﬁhﬁ%maaméwﬂtq%g%entltm is

less than 50 parts by nass, a sufficient effect in

dioxide, eluglines hedmstdeh ealcobndiynkrdxidhp mepmestine hydroxide,
restriction is placed on the upper Iimt of the

Aoyl reide dand dhldrael NMnbAk @hawC BUBkn il e¥alidily Yrd¥brred
kaolin, in particular 46 WO 2008/ 035797

BEbt 0097 LOBIGAL bt gpog iyt SERDY gl
RSP LR hL T PSS LSRRk Rlgg! Ui 1abi ity
Examples of kac)iin include delaminated kaolin, calcined kaolin, |
and elngineered kaolin ﬁroduced by surface modification, Whe;e gloss
demonstration ability 1s taken into account, it is preferred that kaolin
having a particle size distribution in which a ratio of particles with a :
diameter of 2 pm or less is 80% by mass or .more:take 50% by mass or
more of the entire kaolin. |
The amount of kaolin added is preferably 50 parts by mass or more
based on 100 parts by mass of thé binder. Where the amount added is
less than 50 parts by mass, a sufficient effect in terms of élnss cannot be
obtained. No specific restriction is placed on the upper limit of the

amount added, but taking into account flowability of kaolin, in particular .
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Exanpl es of suitable organic pignments include aqueous
s di spersions of styrene-acrylic copolyner particles,
wosbywisam7but adi ene  copol ynmer particl es, pol ySCYHIBIE7/068397
particles, and polyethylene particles. The organic
ipexpreatie voscobitg vord cmar e gl shdsr deasceb chavi mecn t TH @O gmetmby
of organic pignent; added is preferably 2 parts by
HRSS of Rsd Qs RS %r&\ie‘i‘ﬁd BOREEHe Lﬁn&%uﬂ%ﬂaﬁuﬁ%mﬁﬁmof
the pignment in the to coating layer. The organic
|91 ts excel in gloss denonstration ability, the
specific gravity thereof is Iess than that of
i norgani c pignents, they  have high bulk and gl oss,
and plesd suptghble P almn%nksso‘aﬂwg ABHROUS W t h
~good surface coverability. Wiere the anpbunt added is
5  dismesestdrenpfZty peaet &rplic vasdy ne pefriiebts, Byrantdiutedienand
‘ where the anopunt added is nore IS than 20 parts by
BPSFmdd PRI, DBl EdR SORIAAY ahidqi] ﬂ}@l&ﬁgﬁ&jﬁﬂ s,
' cau3| ng deterloratlon of ‘coating operability, an t%e
,@1 or N, L8 cgst o tneffr' en}( Lhe og%anlc i gment can
reatle By ?%rr%wﬁoch%\%‘? SiHS BRY PEeY i ke form
but in order to attain good bal ance of
deronkhe amioyat 26 orginie pygment pdded &ow@f%hly@yparém 8y
coating liquid flowability, a hollow organic pignment
mhtdt@ 0 paetsagithpaspéatite Kizearoé b dagmf thedpignpmtiia the
preferred and a holl ow organic pignment with a porosity

10 cBhtid@mGEy. mPB@ ok%anlﬁ\b?{QmEHE@eﬂfeﬂﬁ ARG dc’%‘orﬂﬂm&? abllity,

resin 15 preferably used as the. binder.

8/0 797 PCT | t
R g D e LIRS stk ot P o e B nferms: (0T

re3|ns can be advantageously used as the aqueous
el highNpilkgpetelobs andvoedeiibrosabls weddaun atcpating layer
wat er - sol ubl e resin, and it can be
with good surface coveralnlity, Where the amount added is less than 2
parts by mass, no effect 15 attained, and where the amount added 15 more
15 than ?0 parts by méss,lﬂowabi]_ity of the coating liquid is degralded,
causing deterioration of coﬁting operability, and the addition is cost
inefficient.
The organic pigment cah Be in a solid fomﬁ, hollow form, or donut-
like form, but in order to attain good balance of gloss demonstration
20  ability, surface coverability, and coating hqwd flowability, a hollow
organic pigment with an average particle size of 0.2 pm to 3.0 pm is
preferred and a hollow organic pigment with a porbsity of 40% or more is

even more preferred.

An aqueous resin 1s preferably used as the binder.
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- St al’1

appropriately selected according to the object.

W %!}‘f% of suitable 5 resins include pol yvi nly(lr.T”1,20"7/063597
al cohol "and ny ‘

nodi fication. products of polyvi

al cohgl; 10 84G he ,sﬁ?Fx%Bn i .n%i t?%%eglcgoﬁgﬂnlg%lasi%ls‘:rﬁnplvmer"

cation-nodifie pol yvin

cetal.;nodi fied pol yvi nyl al cohol ; pol yurethanes; .
PO RIA TR 7 ABAEVRBLATEOUD! BiP DS R GuGS Fesin. No
pol yvinyl pyrrolidone, such as'a copolyner of
st o3¢ Hynitpkion os plisad oantdievw ater sebwhlatresing and it can be
copol ynmer of vinyl pyrrolidone with dinethylam noet hyl
apgropridtaly ydlectedanicerdiag €0 PR ¥hREt. Ok xap3 € Hf S86able
vi nyl pyrrolidone and di et hyl am noet hyl and
] . V .
P&Hﬂ@ﬁ{%{lﬂg p@%n@goﬁol amﬁ%ﬂﬂiea‘ﬁon%@%ﬁs d%f polyvinyl

pyrrolidone. acry opr opyl

o B R B 0SSR PR

hydr oxypropyl cellul ose; cellulose nodification
pelotinsilaleaksil, and acetal omidafdd ipplinenyletloghole pblyvirethsnes:
synthetic resins such as polyesters, polyacrylic acid
PEIsY aiH)py riEl doi @iot Fidain pidubisCatddiviRk D gyisdotidone,

t hereof, and copol yners of polyesters and

SR 5 8 BP0 oD Et Y PRn] AFEAA Bl vingl acetare, 5 |
ch, self-nodified 20 staych,, cationizeq starch, .

Sngmer of sy ovrg (’ffﬁee”&lt@téwaﬁlﬁwaeﬁﬁwqm m@%ﬂ%féyhc

sodi um pol yacryl ate, and sodi um al gi nate. The .

adidr @ gepelyormacbf queripouined] winy! lpyrodelbniendid/i dual 1y or

in conbinations of two or nore thereof. Fromthe

| Sioasy IR0l Mingdthi nh-namha&%ictsyoidtm @s:@gc;ﬂi( dof vinyl

preferred 48 2008/ 035797 PCT/J P200 x597 -anong

%?%@H%F’?@-ﬁ%@éﬁ‘%%a?fﬁ?ﬁe’lﬁgégﬁpﬁﬁhfy’ﬂmlﬁ“%%%%ﬁ?ﬂfﬂ%mn%;
yners. o

%@Rﬁgé‘{ gtirlél’ gg gé%&;ﬁgﬁi@gﬁ&e, %gfﬁxgcl)xyet vl cellulose, and |

- hydroxypropyl cellulose; cellulose modification products such as

cationized hydroxyethyl cellulase; synthetic resins such as polyesters,
polyacrylic acid (esters), melamine resins, modification products there.c)f,
and copolymers of polyesters anci polyuréthanea? poly(meth)acrylic acid,l
poly(meth)acryl.amide, oxidized starch, phosphated starch, self*modified
starch, cationized starch, various kinds of modified starch, polyethylene
oxide, sodium polyacrylate, and sédium alginate. The aforementioned
compound may be used individually or in combinations of two or more
thereof.

From the standpoint of ink absorptivity, the especially preferred
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No specific limtation is placed on the

wat er - di spersible resin, and 5 it can be
woappreprrat el y sel ected accordi ng to the objeetriarorinesses

Exanpl es of suitable resins include, polyvinyl

aavei @ tleym etrd plobndnyl aybhalc eside- medifiel ypbyvinyl alcohol,

pol ystyrene, styrene-(neth)acrylic acid ester

aCORA HBBITied ddIPFBYREIShbE géﬁl'&t&%t, §51yﬁ9@mam§,r gnaqVinyl

acetate-(meth)acrylic aci (ester) copolyner,

Styrene-but adi ene_copol yner . et hyl ene-propyl ene 10
B B A R ER e RaRE: [ cone-aer vl i c
copol ymer. ,The water- dispersible resin nmay contain a
cr ossYq frauidc Hgukation dhplasedrenijeorsiesdispiabiie fesin, and
- met hyl ol ated urea, nethylol ated hyd. roxypropyl ene
5  iucsabe apgropaenbeicesd acordinghave sbidefc Msshplakiohg
ability in the case of copol yners conprising

| sh&t%i{}’éb%@ﬁdﬁ%ﬂi@%ﬂﬁﬁ fcdthtd, MhbIche-vifiyl dtate

plurality of su eous resins can be also used at

the sane tine. The added appunt ,of the ueous resin
oSty Pl mang oy B BB Sty i Rl PSR

more preferably 3 parts by mass to 50 parts by nass
(%ﬁMwl&a¢1§ agfemaepelsonets ¢imylgpepnte( 'h&uwﬁc ansunt
- of the aqueous resinis determned so that the liquid -

(ahsor Phohimeh atpcheriithidienc2®polyhbs dtﬂyﬂh@“;m}g?’ﬁﬂieum
enter the desired range. Wen a water-dispersible

10 ‘ctﬁﬁgcg?hﬂm bEvHSAL RS LRl ﬁﬁb@ﬁ@ﬁ(aryﬂctcok)ﬁ%ﬁﬁér. Tﬁgﬁ?ﬁ-ﬁg—y

a cat.i'oni‘c organi c conpound “be cont’al ned,

specific limtation.is plaged.on the colorant, a it
ERRTHNS pribh i pangs & Bopai gl ageas A5CR 6° hishd olalia
obj ect, For exanple, primary to tertiary am nes, 49 WO
np¢lgsrings5mevhyiointe 2067, we Sndvlatgd ydrermyropyieosiuns, and
salt nmonomers, oligoners, and polyners that form
1$Rgohiutdscos aldyShiye s@BetdsBlakME RbBitl ianhe cacd of

groups, carboxyl groups, and am no groups contai ned
chﬁbl&ﬂfer@%gfp‘fis%{&ﬂ "ﬁ{etﬂgrfo?{féry%:ﬁf’de units or the like. A
15  plurality of such aquéuﬁs resing can be also used at the same time,

. The added amount of the aqueous resin is preferably 2 parts by
mass to 100 parts by mass, more prefexlably 3 parts by mass to 50 parfs
by mass per 100 parts by mass 01" the pigment. 'i‘he added amount of the
agueous resin is determined so that the liguid absorption characteristic

20  of the recording medium enter the desired range.
When a water-dispersible dulorant is used as the colorant, it is not
necessary that a cationic organic compound be contained, ‘but no specific
linitation is placed on l:ﬁe colorant, and 1t can be approprialtely selected

according to the object, For example, primary to tertiary amines,
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contained in the water-sol uble ink can be used. Anobng

oligoners 5 and polynmers are preferred. -
w%?ﬁ@gtﬂa‘; . thys gﬁﬁﬁgéﬁﬁam

I'oni ¢ organi ¢ conpounds i ncl ude dine

oL B8 ARSI, E ol kA B
SRR ST LM T

poly(diallylam ne hydrochloride-sul fur dioxide),

potyrs, ayldaniie stodsachtainedeén thelagidat dyesor diect dies
hydrochl ori de dial |yl am ne hydrochl ori de), .

acrityhaed dethild alatyd-astubR HAPQIYPE LseO MY MY NSligomers
copol ynmer, dicyandi am de, di cyandi am de-anmoni um

'%ﬁb?@}[ﬁs@% 88 {)pgfgﬁjegghyde condensat e,

["enépotf yam ne- di cyandi am doammoai um salt 15

condepsat e,. di pet hyl di al | yl anmoni um ¢hl or.i de, )
_ pol ydﬁz‘ﬁmlﬁ%f) Wl‘égﬁ%@rgwgrcgmom anclude dimethylamine-
pol y(di al |l yl di met hyl anmoni um chl ori de),
pmcgllmhydmmcdgdmﬂhmdﬁmmlmﬂhmnelmmmhur
di oxi de), poly(diallyldinethylammonium

shichldrdaydiial doyldakae, BYEARehAry e adRY irfakiMAhminoethy! -
acryl am de-di al | yl di net hyl anmoni um chl ori de "copol yner,

R RGT MBS b Ak M AT OBl MM B polymer,

orideco yier, el mne,

‘acryl.am de pol r d. ot her. ethyl pei m ne .

R Gl ,mepg?gwﬁ%réﬁ%mﬁ% 1039871 Bolyadx]againe

modi fication products and the |ike. These conpounds
hpgrdehlasdel palg{aliydamine hpdrdchlaaddtidlilominé hytiwhdaride),
nore thereof. 50 WO 2008/035797 PCT/JP2007/068597 It
héryla i dd-aedlf1patink E@ﬁﬁg?ﬂé?%&lﬁi@ﬁﬁrl&iﬁwmﬁm@@} ronic

organi c cprrpoundis with a | ow nol ecul ar wei ght such as

Lo B IR Ao R M S ] RPN GRS ATy e

| condensate, polyalkylenepolyamine-dicyandiamidoammonium salt
cnndénsate, dimethyldi.allylammonium chloride, polydiallylmel?hylamine
hydro;:hloride, poly(diallyldimethylammdn_ium chloride),
poly(diallyldimethylammonium chloridé"sulfur dioxide),
poly(diaﬂyldimethyi&mmoniurﬁ ﬁhlori(iE'diallyla:mine hydrochloride
derivative), acrylamide-diallyldimethylammonium chloride copolymer, |
acrylic acud salt"acrylamide*diaﬂylamine hydrochloride copolymer,

" polyethyleneimine, acrylamide pdlymér and other ethylneimine
derivatives, polyethylene imine alkylene oxide modification products and
the like. These compounds may be used individually or in combination of

two or more thereof,
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used in conmbination wth cationic organi c conpounds
wth a 5 conparatively high nol ecul ar wei ght, for

WO %,@);5947@, pol y(di al 'yl di met hyl anmoni um chl ormlﬁ)“;guw(;(,h.m
uch conbi ned use, inmage density can be increased and

f eat iefd MG F&RBd RBal Woll) ﬁfmﬂﬁ;cmﬁa(@ 26m R\Mxhhs r QIRAGE ohgamc
those attai ned with individual use. cation

ui valsent.: | oni c,or )
cGpal itk 2hin i‘d"%’y‘t‘l@“&b‘ ol AR5, R Aine
pota33|un1ponV|n sul fate and. tol uidine blue are
epxddyrony dpepdyaendersaipang potyalitamise hyfegcdlenge be
cation equivalent is within this range, good results
ucad 1 eombiz tied with batiohivergaboventesardsbethraange of
dry adhesion quantity. Here, when the cation

5 @&yavgu%lsf Hlﬁhﬂﬁaﬁa%ﬁﬁ PighBof QkhRiple, 15 titration

i's assurred that 't he cati oni c or gani c

opRRBR e et gl YR SBE bt B

adjustnent is not perfornmed. The dry adhesion quantlty
iprge enshyiconi ke ogeated ashfruthering caprhet Bywbhandepreased
g/m2 to 2.0 g/n2. Wiere the dry adhesion quantity of

wikle resdfect 86 tl@(mecalmag&ﬂl withdmdodddal esd.ess than 0.3
g/ n?, sufficient increase in inmge densi ty and

redugt &b, m&mfm@w@wﬁgg@gg& pdHbAlfieited

No speci fitationrs p ace Surt act ant,

and appro ct.ed, accordi ng. t.0. §.he

0 bty wtloid Rbrofip MBREG st BefeRrt SR L gidiRe
anphaoteri ¢ surfactants, and noni oni ¢ surfactants 51 WO
bbeo 8ro8smbis peciarbboY MuBEE 97 8 wewzb ¥ heraitheneriion

them nonionic surfactants are especially preferred.

eBwivadeh g witdis thisaehas! godd rdsulizassl il ebiadnedprithia the
the resistance of image to water, increase inage

d%%péjd'é¥cr19é}fj réﬂ@({ o &mp&&?&lm guantity.

Here, when the cation equivalent is measured by the colloid
15 titration method it is aé&umed that the cationic organic comp(mnd 15
diluted with distilled water to obtain the content of solids of 0.1% by
mass and that pH adjustment is not performed. .
The dry adhesion quanﬁtﬁr of the cationic organic compound is
preferably 0.3 g/m? to 2.0 g/m2?. Where the dry adhesion quantity of the
20  cationic organic compound is less than 0.3 g/m?, sufficient increase in
image density and reduction of feathering sometimes cannot be attained.
No specific limitation is placed on the surfactant, aﬁd it can be
appropriately selected according to the object. Anionic surfactants,

cationic surfactants, amphoteric surfactants, and nonionic surfactants
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Exanpl es of suitable nonionic surfactants include
et hyl ene oxide 5 adducts of higher al cohols, ethylene

W‘?)?(‘?"a@'ﬂ%ucts of alkyl phenols, ethylene oxi HETIF2007/068597

addyct s f att cids, eth Ien oxi de adduct s _of
§hﬂﬂ' Amapt, 6&%1“991%’&%’ a%@%lews age R§pesit ppreferred.

adduct S of hi gher aliphatic am nes, ethylene oxide -
Bycssting she sarfaptand i smicdedle b1 typene thexiedstanidudtimage
of oils and fats, ethyl ene oxide adduct of

ROWpE0 P deaee Lﬂagb Yiefkityf atd Ymped b B8k, Of
glycerol, fatty acid esters of pentaerythritol, fatty

aci d pst ﬁf)ﬁﬂ@gf éﬁ[ﬁ’ﬁltq{mﬁt}}'ﬂf:%ﬁ%ﬁmbﬂﬂgfmgﬁ %féyldege oxide

esters OoT "cane sugar ers

ohoI nd fatt am de al kan I am nes.
Z#b@%fﬁ ﬂlaéy) MW Pwléiua'ﬁ fﬁk.vk phenols,
corrbl nations of two or nore thereof. t5 No specific
tthyllera dodeissldpicteeiifaoty adids pahyledrixdahddhats,ofand it
can be appropriately selected according to the object.

P gtiplisie «0dohos hftablcal akYdEhiknaloxatohsdiits Iop f&sher

gl ycerol, trimethyl ol propane, pentaerythritol

ﬁlg%fi’ﬁttu‘?llmﬁ fl? BU9e 2 AFudiRlof ?%tqé a%ncF aﬁ);%efb, ethylene

|ve CO oun

e [ ep h an e oxi de such
H%P%F é‘d &Agﬁ‘rt% ﬁ%‘?‘?em@ P Wawwgﬁle
in which solubility in water is malntalned The
glapolaante arid esteos ofsglyprel dhatyl acid@stens of psatacFikhritoB
(Hydrophi | e- Li pophil e Bal ance) is preferably 4-15,

mmemﬁiﬂ%fs&ﬁ%tﬂﬂém?b1%@13111({-'_&&13%9‘1‘3 @at@ﬂ'&!m eQEré mane sugar,

surfactant is preferably by” we
/ 685 y mass
ARV ECH! 8f pbfstioity 43 i&gw%twcrt B by
i g per 1 parts by HHSS of the cationic_ organic
%@#ﬂa ATEINCSy Htese SAPMTERHS ey bpaisad aedividualizerisar v,
to the coating | ayer :
combinations of two or more thereof,

No specific limitation is placed on the polyhydric alcohol, and it
can be appropriately selected according to the object. Examples of
suitable polyhydric alcohols include glycerol, triméthylolpropane,
pentaerythritol, sorbitol, and cane sugaf. As for ethylene oxide adducts,
the effective compounds have part of ethylene oxide replaced with an
alkylene oxide such as propylene oxide or butylene oxide within a range
in which solubility 1n water is maintained. The replacement ratio is
preferably 50% or less. The HLB (Hydrophile-Lipophile Balance) is
preferably 4-15, more preferably 7-13.

The added amount of the surfactant is preferably 0 part by weight |
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within the ranges in which the object and effect of
the present invention 5 are not affected. Exanpl es of

wou@nsetsRer conponents include additives such pagahormesser
al um na powder, a pH adjusting agent, a preservative,

tand mirts Bpth 3, dadte. prdereBBED T parks Bytvﬂixb;ﬁn th §. (pllya%&tﬂr

on the nethod for formng the <coating |ayer, and t

: . t ofo]
THERERoC00 BEANRY BBl REEHY a%%@%%?@fm%m et hod
h a coatin I|q I mpregnated in ar:
ap pm °F OPRENER %4%5% ad '3 PEEFIREY | ‘iﬂrﬁ?’ﬁd{"ﬁb‘#ﬁ layer
pl aced on the method for |npregnat|ng or applying the
wiblairi g, teayges 1hiveict, thamdjdct andreffeet apphopréseneliyvention
sel ected according to the object. Thus, the coating

5 ag@mobafeldormRsmplddbiaiuchRiRhOPEdAbSndtsGAkIda%h ddltwes
: apparatus such as a conventional size press, a ga e

4 S t.r fer
shih gl SRR Coon B R PO 3088 B 98808, B0 am
curtajn coater. Fromthe standpoint of cost,

ando, Htion or adhesion can be caused by using a
conventional size press, a gate roll size press, a

fi | mNo grstfer heilzetipn esplachd bnhheenbiderd fondéahingdthien
paper maki ng 20 machi nes, and fini shing nmay he

cORlihe1aRd:, aﬂd%ﬁe%éﬂﬁﬁﬂ fhebéfﬁﬂﬁro pr¥ReBPSALERA ac 01%ng to
limtation is placed on the ad esi on quantlty o

0 ohEPhiepR, RN ron Can BRperlopfiBR Y %%E%aﬁé’g?%ﬁﬁa

guant.i ty, measured as solids, is preferably 5 g/ er
coafing layardiawigia ippar srated nlorgmaéw@otm@emtraag

2008/ 035797 PC 173112007/068597 |f necessary, drying
spenifie lperthtionas piddedrort tiee invphed ﬂﬁ'tmqnc,gﬁatmgtdrrkg)leg '
specific limtation is placed on the drying

thE PR A% W Rorl IlquiliDhfd GRS b@ﬁggwspﬁmw Se RBRIPREDLAiBlg%o
sel ected dccording to t," but

the object. Thus, the coating can be performed with an appropriate

15 coatiﬁg apparatus quch as a conventional size press, a gate roll_ $1Z6 Press,
a film transfer size press, a blade coater, 'a_rod coater, an air knife coater,
and a curtain coater. From the standpoint of cost, impregnation or
adhesion can be caused by usihg a conventionall slze press, a gate roll size
press, a film transfer size press that have been nstalled in papermaking

20  machines, and finishing may be performed in an on-machine mode.

No specific limitation 1% pléced on the adhesion quantity of the

coating layer liquid, and it can be appropriately selected according to the
object. The adhesion quantity, measured as solids, is prefefably 0.5 g/m?2

to 20 g/m?, more preferably 1 g/m?2 to 15 g/m?.
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the preferred drying tenperature is about 100C to
5 In the recording nedium a back Iayenwgﬁﬁu&SHM&w7

250C. (
““?ﬂWW%ﬁ75h the rear surface of the substrate,

anot h er .be forned between the., substrate. and
the oSt RdSry Bty RE B Bt i Lo e o 1B RuhioR e
back layer. A protective layer can be also provided
errting Plocwseticdanptagion is ptagacon she dsyiagriemppaature in
nonol ayer or a multilayer configuration. to The basis
e ghse,afnd Hte:andwoa pip rog rivgdlyusalected netaidabd Yo G0 géjodk, bui
to 250 g/n2. Where the basis weight is |less than 50
ﬂ{d‘&ef&ﬂ%d&ﬁﬁmgﬂte{iﬂ?eﬂx‘%gwE[]héx&ﬁﬁsl[(ﬁi"bftfonmﬁc. and

conveyi ng abnormalities such as clogging of: the

convey| at h,by the. recordi medi um, sqnet i pes
oasi | 1P Hik Betordige malivea, ' back Togst may e Igmed opdge rear
g/n2, stiffness is too high and the 15 recording
sdaemelddessubstratenand ﬁm%eezthawe thayeles foymeddietween the

| conveyi ng . path, thereby causing conveying

aldnorael ddd g suechghyer ogobdtvechnthactdetane andithb bbbk

present invention, good i mges can be fornmed even on
P vkt 2bh Be f | d3tivBYaye

S R el TR B €% PHARRTbn 1B pRbIcRtYBdayer.

I B AT Ik i

.for commercjal and ?ublication printing, such as the

so- calhebaswtwigpepl theoredordinganediye)is profesibdy Sogddo
paper, A3 size coated paper, |it size coated paper,
25@bltaski Wiiere oht bdsiapeipht anthsithnaciieg/at, plapfdcob didly
are suitable for offset printing, gravure printing,

| @%d}%ﬁ%@ Skafick b coh G800 aggﬁgﬁfalit?c{%dm{cﬁ%é d&gg%gﬁ%f

or specifi products, exa cast coate
i.nclude .M at Plaéjnun1ﬁﬂ?nufactured by

%@pv%fngﬁegt%byé > peegriing medium sometimes eabily%c!cur.

* Where the basis weight is above 250 g/m2, stiffness is too high and the

recording medium doesl not bend in the curved sections of the conveying
path,“thereby causing ccnvéyin‘g abnormalities such as clogging.

In accordance with the present invention, good images can be
formed even on tﬁhe_presently ﬁ-vétilable coated paper for printing,
provided that the above-described conditions are satisfied.

Examples of the presently available coated paper include coated
paper that has b@en.‘used for commercial and publication printing, such
as the so-called art.papar (A0 size, Al size), A2 size coated paper, A3 size
coated paper, B2 size coated paper, lightweight coated paper, and

microcoated paper that are suitable for offset printing, gravure printing,
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Coal ; C (manufactured by N ppon Paper Industries Co,
Ltd.). 5 Exanples of art paper include OK Kanefuji N,

woSsiasabuj i - RAON, SN Kanefuji N, Satin Kanefwujsp2oM6sse7
Satin Kanefuji - R4ON, Utra- Satin Kanefuji N, Utra

a@d therigfaj i N, Kanefuji One-Side (manufactured by §i
Paper Co, Ltd.), NPi Special Art, NP| Super Art, NPRi

SUperAs%!rlsgLHBb %&hm%r &xat%ﬁ?& e @ﬂgﬁ%@ﬂe% E’;?L’rlude

Paper 1ndu tr|e to Co,

NS B ERRE B a2 Tk e TG A PP

M tsubishi Art, Super Mat Art A, High-grade DuII Art A
Qoaii ke fraepufasturdgsy by Nippon Shipepdpdusiciss Co.d.od). and
Rai cho Super Art N, Raicho Super Art M\, Raicho

5  SpeciBamiples ol Rapahiaciuld OK KaNafmmmCtK&rﬁﬂuﬁy 15
: Chuetsu Pulp & Paper Co, Ltd.). Exanples of A2 size

 FEARE ORI 4 Ko AR Satin Rty -1 n.ﬁ?‘?{“
Ssrhe RS Ul O st B R anehuiiane: 8%% TaRahi e,

K Takao, OK Takao 20 Satin, OK Top Coat +,
(xamufadtuied by Okl Baaer Vo, bikd CoblPi Bparied m\rtm@x Sopereet,
Coat Green 100, New Age Green 100, Z Coat Green 100

NPESUHGCDHulie NHEYDQlIARERM ERctulrbd by, NMﬁrmwuqfrlos
Shiraoi matt, . Inperial I\/att Silver Recycl e Coat -

40 b r
0 G g_ltd%’f)légﬂl%gédxﬁjr chSt @&é&i{/@ﬁp ﬁtN&@%n’f@R&
2008/ 03579 P J P 007/ 68 9 Wite  Matt
(manaireer %Qggh rage Ast e Speriglcho
Coat N, Reg| na Ral cho Coat 100, Raicho Matt Coat N,
Mi¥githishRdirt Hiupavitint 200 A, Hinght gctder Bullbyrt (mtmufchhinad
& Paper Co, Ltd.), Pearl Coat,
by Mitsubishi Paper Co, Ltd.), and Raicho Super Art N, Raicho Super Art
| MN, Raicho Special Art, and Raicho Dull Art N {(manufactured by
(5 Chuetsu Pulp & Paper Co, Ltd.).
Examples of A2 size coated paper 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 Matt N, OK Royal
Coat, OK Top Coat Dull, Z Coat, OK Takahime, OK Takao, OK Takao
20 Satin, OK Top Coat +, OK Non‘ﬁrinkle, OK Coat V, OK Coat N Green .
100, OK Matt Coat Green 100, New Age Green 100, Z Coat Green 100
(manufactured by Oji Paper Co, Ltd.), Aurora Coat, Shirao: matt,
Imperial Matt, Silver Dhe, Recycle Coat 100, Cycle Matt 100

(manufactured by Nippon Paper Industries Co, Ltd.), u Coat, p White, p
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White Pearl coat N, New V Matt, Wiite New V Matt,
Pear| Coat REW s Wiite Pearl Coat NREW New V Natt

WQQ@W”’&T?WVW te New V Matt REW ( manuf act ur ed THyrHIrP2007/068597

Su i Ies A3 size coate
NG PUBR R ity otk e PRk Pt o, Tl Biaicho
Coat L, C]( Coat LR, OK White L, OK Royal Coat LR, K
Eoat N. Rezen Redcho Brahiipe, Raiwho MateerntipRegina Raicho
(manufactured by Qi 10 Paper Co, Ltd.), Easter DX,

Réaty dl06 (Goatufactii8d bAUChuetsu, PRGC&dmedld, Lid.)1D8arl Coat,
cSSS> Energy Wite (manufactured by Ni ppon Paper

WIS Ploh BScoabN, NibH- VMWWHJL VLl‘fL 9@@&?§‘ﬁcg§ﬁ{pha

(manuf act ured by Dai o Paper

Nk Ebet cafloRRa W%@@w EHh VIS emp i Hats

Coat LREW_ Swi ng Matt REW manuf act ured by M tsubi shi
r(ﬁ@émfﬂ‘v_&udefg bysMpteﬂbEthl RapeEimdtd Shat on
(manuf actured by Chuetsu Pulp & Paper Co, Ltd.)

ExanpEgamgiled 8PA8 st @oab® (gl ght mﬁ&e) n%[ *Qﬁ),-tude OK
paper include OK Medium G ade Coat,

OBkt @ ﬁo §FCOQ<LA%tt eggy UR Vi g;_e;ﬁ@g 505%}&; Cogt LR, OK

(manuf actured by’ aper

T et ??%5{6559@%@3ﬁresa@%&@%&%ﬁéiy@g

‘Geen_1.00, OK Ever Light coat, OK Ever Light R K

Boper €pebifl), Gaster B% Raverleoa kbilo8s ASuper L ERecyGe Baot
Geen Dull, OK Mcrocoat Matt Eco 56 WD 2008/ 035797

BO00 JEREB /Eﬁfiﬁ@? Whigd @ﬂxan@ﬂacﬁh@éd b{;@hﬁﬁ)p@ﬁ Py e%n&ﬁf.ﬁnes
Royal, OK Bright, Clean I-lit amayur i r|g

e BN B, S SR P
MBLYY eah-Alpha, Alpha Matt, (N) Kinmari L, Kinmari HiL
(manufactured by Hokuetsu Paper Co, Ltd.), N Pearl Coat L, N Pearl
Coat .I‘JREW, E‘:wimg.;,r Mal;t REW (manufactured by Mitsubishi Paper Co,
Ltd.), Super Emine, Emine, Shaton (manufactured by Chuetsu Pulp &
Paper Co, Ltd.). | |

Examples of _BZ size coate.d (mediﬁm‘gx_'ade coated) paper include
OK Medium Grade Coat, (F) MCOP, OK Astro Gloss, OK Astro Dull, OK
Astro Matt (manufactured by Oji Paper Co, Ltd.), and King O
(manufactured by Nippon Paper Industries Co, Ltd.).

Examples of microcoated paper include OK Royal Light S Green
100, OK Ever Light coat, OK Ever Light R, OK Ever Green, Clean Hit

MG, OK Microat Super Eco G, Eco Green Dull, OK Microcoat Matt Feo
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OK Takahi me, OK Takayuri (manufactured by Qi Paper
Co, Ltd.), 5 Pyrenees DX, Pegasus Hyper 8, Aurora S,

woMARss X, Super Andes DX, Space DX, Senu DXp¢Bpeoiadessor
Gravure DX, Pegasus, Silver Pegasus, Pegasus Harnony,

(€€ (13T T YD) C(%upem SoaeRbyId ORX IR hit<BhSm HENEY gy
Sof t, [ SSS> Ener gy |ght EE Henry (rmanuf actured by -

s ARG S5, e B4, ol
sl B oo S

Co, Ltd.), SemUe L, H gh Solid, H gh Gamm,
(.B"ﬁl’]hﬂmlneLDK—ﬁ‘nimm:l (WartdaaMhygSn%tper@a HitdL,
~Shiromari H L (manufactured by Hokuetsu Paper Co,

8ndas PUOPekh M HpREVE, Ragéta SOAhde R, dum@hiAndesDX,
M?S(:J&blshl 6%5 Paper Co, Ltd d) g%on Arl}%lg nSmas

SEHEF 5’2%‘“ o e ‘%ﬁﬁ’%wﬁﬁ‘o‘%ﬁf?ﬁgﬁa& ;
Co, Lt . Sp t

Pregeéwa#h)g*w?f@f?wﬁ&?irﬁxéﬁgggﬁpgl? &r L%gﬁ 8%5%@ ?iske%g
that the conditions set forth in the 20 present patent

Fappliy Saffi, st8S8-eEnatgysLighd, EFoH cexp fmaau{zdmeedbpddppon
coat ed paper for el ectrophotography and coated paper

f hakbifes 05 NKLATERR) UBREL] & Cﬁgﬁﬁ-'ﬂ@x%{( kes,
Iﬂg;efg de P(DSGI 0SS C)noat (manuf act ur by q |(" nggr Co,

%ﬂﬂi@#?&@r@o Pf(tiglgpl?xcc g)&%ﬂ ﬁge(l ﬁ“’g X e@n%nufactured

Ni ppan_57 WD 2008/ 035797 PCT/JPZOO?/ 068597 Paper
rﬂga@t Pagey Corp.) psmoeshBasshpwy Baver Mapdactuiee Co, Led.),

adequate m cropore volunme of the coated |ayer and can
Seenivbled., digh Belid, dtighdiing mapshirowneiri thélpnenag) Whlte

i nventi on,

Hummmg, Semyi-Ue IIlL Shiromari HiL (manufa(,tur(,d by Hokuetsu

| Paper Co, Ltd.), Ruby Light HREW, Pearl Soft, Ruby Light H (Mitsubishi
Paper Co, Ltd.), Sh.aton, Ariso, Smash (manufactured by Chuetsu Pulp &
Paper Co, Litd.), Star Cherry, Cherry Super (manufactured by Marusumi
Paper Co, Ltd.). |

Special coate._d paper (:a:i bc: empldyed as the recording medium of

the present invc?ntion, provided that the conditions set forth in the
present patent application are satisfied. For example, some grades of
coated paper for elegtmp hotograpi‘xy and coated paper for gravure
printing can be used. Specific examples include POD Gloss Coat
(manufactured by Oji Paper Co, Ltd.), Space DX (manufactured by

Nippon Paper Industries Co, Ltd.), and Earth (manufactured by Nippon
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<Ink> 5 The ink contains at |east water, a col orant,
agent, and a penetrating agent and al so

a wetti pg al s .
WRANFEET a surfact ant and, if necessary, ot hefCTHF2007/068597

onent s. . At | east, a ment or col ored
PATEC TSR friesd gty cFhossifitaSalpdi ard adfaths
colorant. An aqueous di spersion of fine polyne
eaﬁtqmreyomt af thagoated lagen anshear b othaﬁtaﬁfhh@meamdmy;
pi gments and dyes can be advantageously used as the
osddinedbff theepreasti Bliveatiohhe expression "containi ng at
| east one colorant” as used herein neans either a
gi@e in which a colorant is introduced into fine
polymer 15 particles or a state in whi ch a col or ant

on the ce of fin

: d be
ol vl Qﬂﬁkt"f’{’:ﬁﬂg”%gae%%tvﬁa@ﬁcﬁc A & REHtURpaEety and a

limtation is placed on the colorant provided that it
pen¢inatngimgens andgdse gontedhypisuriastant and, 4h deessats other
adsorbed by the polymer, and a col orant can be -
apppoeniat el y selected according to the object. The
expression 20 "insoluble or poorly soluble in water"
agoibigde herein means that .a colorant is not dissolved
in an anount of 10 parts or nore by nass than in 100

parts ss_.of t er ature of

Eor t naf Toqiha pigmatibdiicolied 4 Tty e abbapged as
t hat separation or precipitation of the colorant in
threcaorarde A agueowy dispargion af fing polyraguporticles contiagming
58 WD 2008/ 035797 PC17J112007/ 068597 cannot be

a6iakl babedlovastiflbhy amdnyqlipiRndy ehadgcpanhitel e size
of fine polyner particles (colored fine particles)

- GOPLARBLAGIY B0 Asth@W1di8d PERL BhAGLMs 0 01 pan to 0. 16

The expression "containing at least one colorant" as used herein

means either a state in which a colorant is introduced into fine polymer

particles or a state 'irt vtrhich a colorant is caused to be adssorbed_ on the
surface of fine polynier particles, or both such states. No specific
limitation is placed on the colorant, previded that 1t is insoluble or pottrly
soluble . water‘an‘d can he adeerbed by'the p_olylmer, and a colorant cart
be appropriately selected according to the object. The expression
“insoluble or poorly soluble in water" as used herein means that a
colorant is not dissolved 1 an amount of 10 parts or more by mass than
in 100 parts by mass of water at a temperature of 20°C. Further, the
term "dissolved" as used herein means that separation or precipitation of

the colorant in the surface layer or lower layers of aqueous solution
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the ink. Where the vol une-average particle size is

less than 0.01 Jim the 5 particle dianmeter cones
wochesesie that of a dye and, therefore, 1ight pcrgpzo07messer

resi stance i s degraded and featherlng i's increased.

GV, estiiisiRaAl JiBgally.ayer is easily per meat ed,
whereby the image density is sonetines decreased

 oher e lBRNElAVITS VG 48T, BDE! r;ringi é&léﬁld.r} ﬁmt('&?t red

0. 16 € 'hozz are 1 or a

ability raded. Further, 10 whe

e Bﬁﬁmfalf?ér‘"é’@gmﬁ‘a?% ithe eolgrant r“»swfe@bm Qrmdﬁpem Op}6 pm in
ejection port or on filter located inside the printer
idreaindd. Ofped: endvaluaid-evejsgetjaticlcannes 1dse thivhd.0egdm, the
Exanpl es of the aforenentioned col orants include dyes

| déagtu@al &@ﬁegrmads%mqe t%Bat o?hl gigpltﬁe%m 1R

perS| ies, and pi gnents.
st andpoi nt ., of [ ood adsor n abl and
ReftRRg Mldaraged spreanisme fyperdidaSpehet She gaing
are preferred, but for the images to be |ight
lager &1 ey, parmaatedrwherabydtheriaags derentsismomatinges
From t he standpoint of effectively inpregnating fine

DY ARSI, PAHe6 kRS vhidde thersiesartidle istzeitaherd gthd BaG o,
the dyes be soluble to a level 20 of 2 g/L or higher,

0 :
s o bty sldhe i oo YR SPRBBNBREL' Further,
classifie based on the color |ngex thereof intq
whers bhey YOG YEEEC E“—’ Codst & @qumrﬂearewevend%@wn
and food dyes, and |t is preferred that dyes having .
rglormeSitet bvated msidd Se prididd afet clbgedDaiDstable ejection
2008/ 035797 PC PL11' 2007/ 068597 wused. Exanpl es of
(Ja‘_ﬁ—hgjtqmcm@ﬁn@ﬂd food dyes include Cl Acid Yellow 17,

© 23, 42, 44, 79, 142; C. |. Acid Red 1, 8, 13, 14, 18,
26, 2]55:5135 37

mplesof the afore%ientmn@d colorants include dyes such as

water-soluble dyes, oil-soluble dies, and dispersible dies, and pigments.
Frdm. ‘the standpoidt of obtaining good adsorption ability and filling
ability, oil-soluble dyes and dis’péreion dyee are preferred, but for the
images to be light resistance, i.t is preferred that pigments be used,

From the standpoint of efi’ectzi.vely impregnating fine polymer
particles -wifh the.dyes, it is preferred that the dyes be soluble to a level
of 2 g/L. or higher, preferably QO‘glL to 600 g¢/L in an organic solvent, for
example a ketone solvent, |

Water-soluble dies are clagsified based on the color index thereof
into acidic dyes, direct dyes, basic dyes, reactive dyes and food dyes, and

it is preferred that dyes having high resistance to water and light be
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82, 87, 89, 92, 97, 106, 111, 114, 115, 134, 186 249
C 1 ACIdSBlue9 29, 45, 92, 249;

254, 280
WOIMORTEK 1, 2, 7, 24, 26, o4 C |- Food _yaIYEaFueksy7

4{1'Crp |. Food Red 7, 9, 14; and C. 1. Food black 1, 2.
BS5ftpl es of direct dyes include C. I. Direct YeIIowl
12, 24, 26, 33, 44 50, 86, 120, 132, 142, 144: C. |.
Di r ecExpeaples oliacidic dyps aprd fopgd dyeg inclyde %Amslo%lﬂw 17,
83, 89, 225, 22.7. C. |. Direct Orange 26, 29,62, 102:
3, 42, 441TIDL4RCE. Bl Ueid Red, 1, &, 18514 208, 35 277 85, 36,47 52,
86, 87, 90, 98, 163, 165, 199, 202: C. 1. Direct Bl ack
é@ 872289 %% 92210@%1156,1471115 Mg 156 49, ﬁﬂ,zsib B8.1. Acid

asic dyes intlude C' 1. Basi C

g Q"‘é&g@z 9o 2AYC: St A%Jﬁﬁg 123, Toode 3, 9567 T Food

70 73, 77, 87 91 C. . Basi c Red 2, 12, 13, 14, 15,
Yellowd, 4%). baloghRedy, 3151486nd§13 1. 3Boodsblackel, 49 51
52, 54, 59, 68, 69, 70, 73, 78, 82, 102, 104, 109,

112; Exampl8asf dirBttudyel,inSlude,C.71. Direlt Yellow 2612351, 26,
41, 45, 47, 54, 62, 65, 66, 67, 69, 75, 77, 78, 89,

9‘? %@3506%%5’126%3 129, 1422, 12331“1%%31@(11@74 d.4s 19439, 28,

asic Black 2 | es 'of’ reéactive

e cl.yd \Y; , ,
% S, 8 S TRgachs.eoveRivhy 1 ThES ﬂfw- g5, 99552, 3261 1
22, 25, 40, 47, 51, 55, 65, 67; C. 1. Reactive Red 1,
Direct Blued, 206, 1882, 25, T1476,46, 86557.640, %6 1634165,7599,
96, 97; and C. 1. Reactive Blue 1, 2, 7, 14, 15, 23,

302 G51. IWretIB1a68.19, 80, 3918, 8a, SPETL 14 15, W7 abitored, 471,
pl aced on pignents, and a |gmsnt can be 60 WD

b008! @ﬁmﬁﬁﬂéﬂ’so‘gag&%@%?@@x TARAPYEBbS) Y. 591 q5eds

according to I NOr gan

Pholath o3 pdninis” ol foih il 2 Eﬁq 1A 55.7%3"%%@3@7

70, 73, 77, 87, 91; C. 1. Basic Red 2, 12, 13, 14, 15, 18, 22, 23, 24, 27, 29,
35, 36, 38, 39, 46, 49, 51, 52, 54, 59, 68, 69, 70, 73, 78, 82, 102, 104, 109,
112 C. I BasicBlue 1, 3, 5, 7, 9, 21, 22, 26, 35, 41, 45, 47, 54, 62, 65, 66,
67, 69, 75, 77, 18, 89, 92, 93, 105, 117, .1‘20, 129, 124, 129, 137, 141, 147,
155 and C. L. Basic Black 2, 8. |

Examples of reactive dyes include C. I. Reactive Black 3, 4, 7, lll,
12, 17 €. 1. Reactive Yellow 1,'5, 11, 13, 14, 20, 21, 22, 25, 40, 47, 51, 55,
65, 67, C. 1. Reactive Red 1, 14, 17, 25, 26, 32, 37, 44, 46, 55, 60, 66, 74,
79, 96, 97 and C. 1. Reactive Blue 1, 2, 7, 14, 15, 23, 32, 35, 38, 41, 63,
80, 95. |

No specific limitation is placed on pigments, and a pigment can be |
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cal ci um carbonate, barium sul fate, al um num hydroxi de,
bariumyellow, 5 cadmumred, chrone yell ow, carbon

woblb@aksoPr ussi an bl ue, and metal powders. AmORGTLRRIN068597
carbon black is preferred. The carbon bl ack can be

Wuﬁﬁate{y%@ld@ye@ammnwvmcrm wad maﬁﬁplﬁ ﬁﬁﬂkﬂﬁk

met hod, - f urnace net hod, and a thermal nethod

. t | ude azo pi grrents
@ﬁ%&%ﬁr 8&”‘%%98%1868 35/}ebscc gzﬁﬂat es, nitro pignments,
nitr e and-aniline ck. Anong em azo.

pi gn&?ﬂﬁ}gaﬁd 036119/‘&5?‘(’51[“: EWW@‘H@&P@@P&“&%%‘N’% e, ron oxide,
Exanpl es of the azo pignents include azo | ake,

cats ohudr rboaate, Pagien mslfatra,zdupiignunhydmdémdmm sahldw,
chel ate azo pignents. Exanples of polycyclic pignents

5 caBgliuge ranidneb e @MioRe cRIHTER atk, PehydiSn® 8, G ineall5
‘ per.inone pigments, anthraqui none pignents,

e RRg, PLATERLon 1O REbRG BB S bBH IR can
Dlgﬂents quj pof | ar gne plgnents azonet hi ne pi gnents,
bR aPHERHT LY B valkkngrgheithodsush pe g wriagienethod, a

chel at es i nclude basic dye chelates and acidic dye
fohed @t meth@l) axa 3 pbeichalcmletined.ati on i s placed on the
pi gment color and it can be appropriately selected

accorghifiplR. dtr(‘;@tt;@ﬂc‘iﬁémeﬁ% uftagPheo plaskntaporRILE:

and col or pignents can-be used These pi gnents my

mbi.nat | of twe or re o
10 alﬁﬁﬁt%éywhﬁfda%% B hiRRL A crDtnso PR R R,
ment 61 WO 2008/ 035797 PC /. 1P2007/.068597 Black
bi;w udmens thathat DIEESALS A By axabic rgeeptease BF%f@r(‘-‘@d
and channel bl ack, netals such as copper, iron (C 1.
Frpnphis dfithelazd b)gmands triclade uro telicg ens(ﬂnbﬂedxwgments

pi grents such as aniline black (C I.
BZ0 plgment condengates, and chelate azo pigments. Examples of
| polycyelic pigments include phthalocyanine pigments, perylene pxgmedts,
15 perindne pigments,l anthraguinone pigments, quinacridene pigt_nem}s,
dioxazine pigments, mdigo‘pigtdents, thiomdige pigments, isoindolinone
prgments, quinoflarone pigments, azomethine pigments, and rhodamiﬁe
B lake pigment. Examples of dye chelates include basic dye chelates add
acidic dye chela_tes.
20  No specific Lmitation is placed on the pigment color and it can be
appropriately select_ed according to the object. For example black
pigments and colox pigments can be used. These pigments may be used

alone or 1n combinations of two or more thereof,

Examples of black pigments include carbon black (C. 1. Pigment
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Pignent Bl ack 1). 5 Exanples of carbon bl ack suitable
for a black pignent ink include carbon bl ack

WK AP lr ed by a furnace rret hod and a channe‘fC%FH‘Hd”’s“'”

fenred carbo bla [
ERGIRT L S0 B SRR Bt T W ok Ftite B B cbganct
determ ned by a BET nethod of 50 n2/g to 300 nR/
metaksw& goreppeanepr fCofl. Ao Black ¢ 1, cmgo
nL/ 100 g, 10 a volatileé fraction of 0.5%to 10% and
Gt wabuslefnd drgafic Naoepes Bhile ak nmilked bhieki €. 1.
placed. on carbon black, and it can be appropriately

pelRehEBIAgCHr ding to t he obj ect. Exanples of suitable
car bon bl ack |ncI ude No. 2300, No. 900, MCF-88, No.

> oo0Bt ARMIPARS embin el sfan it s bl Memen iR inclade

Ltd.), Raven 700, Raven 5750, Raven 5250, Raven 5000,

- carben e muwwiantured By (arfinage matbad pdGo thabiel method.

Inc.), Regal 400R, Regal 330R, Regal 660R, Mgul L,

Tha wefeﬁ’éﬂkaﬂﬂnn&ﬂﬁﬂ{ 860 a Pemate hbar880,diMenasehf PPQm to
Monarch 1000, Monarch 1100, Monarch 1300, and

Abnag Ci‘sﬂtﬁgﬁv GOpmud Qﬁﬁﬁﬁgrmn&gpg?&@%@?t% gf; S(Ekg‘g{m

FWL, '‘Color 20 Bl'ack FWe, Col or

@i@@f&@%%ﬂ%@*%mﬁw it A B/ 380 tor TR k190 &

Printex V, Printex 140U, Printex 140V, %Siged al Bl ack
& volatde dragtion eldk 5%, tosiSei amd B R Kalue ofhth 8peci al
Bl ack 4 (manufactured by Degussa Inc.). 62 WO

2008/ N35pe 7 R HAGRR/i0 980 1. orExaitbhadasl, fidimanse
sui t abl e for yellow ink include C. I. Pignent Yellow 1

PRI ted Sorgrag BOR o Mot RE°

carbun%lacﬁ&sin&ude f%. 2300, No. 900, MCF-88, No. 33, No. 40, No.
45, No. 52, MA7, MA8, MA100, No. 22008 (manufactured by Mitsubishi
Chemical Co, Lid)), Raven 700, Raven 5750, Raven 5250, Raven 5000,
Raven 3500, Raven 1255 (manufactured by Columbia Inc.), Regal 400R,
Regal 330R, Regal 660R, Mogul L, Monarch 700, Monaxoh 800, Monarch
880, Monarch 900, Monarch 1000, Monarch 1100, Monarch 1300, and
Monarch. 1400 (manufactured by Cabot Inc.), Color Black FW1, Color
Black FW2, Color Black FW2V, Color Black FW18, Color Black FW200,
Color Black 8150, Color Black $160, Color Black 170, Printex 35,
Printex U, Printex V, Printex 140U, Printex 140V,,Speciai Black 6,
Special Black 5, Special Black 4A, and Special Black 4 (manufactured by

Degussa Inc.).
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(iron oxide yell ovv), 53, 55, 73, 74, C. 1. Pignent
Yel low 75, 81, 83 5 (Disazo Yellow 1R), 93, 95, 97,

wo%uxm]:%rf 101, 104,. 108, 109, 110, C L Pi ggeplipzo07/068597
| ow 114, 117, 120 128, 129, 138, 150, 151, 153,

and BHdm ﬁéaﬂ'@h@ﬁaeﬁf% DL tor ?@Mé@bhﬁ iheludeagent a
|nk|ncludeC gnent Red 1, 2, 3, 5, 7, 12, 17,

FEol vl DWJFE%‘S Y&“?‘W? ) imng#e%‘?ﬁﬂ”&“ 3.2 (Digpao
Yo M%N:%”Pnﬁ%%@tdﬁéé PERAVIRTE b I A WD

613), 60: 63:1, 63:2 64 1, 81 (Rhodamine 6G Lake),
(@8p (ﬁ&le QQI,IOW)LGEB ©iby 08, “bfkl@‘ieI r BameddAellod. U5 81168,
108 (cadmumred), 11.2, 114, 122

5 '(D%thIwmmWadgsem 913210014@1 1P, 10%;6@09 168, 379,
| 2, 177, 178, 1.79, 184, 185, 190, 193 202, 209

f nk
f‘*{%%e%égf%%w %’f%“E#iﬁ@% PR 150 6 45b E fds%égpﬁal“
Phth ocyani ne Bl ue , J15:1, 15:2,
( Pht aawlgﬁuqﬁ @laneat@mtllﬂ& ﬁ’ﬂB"%@P%t%F’%ﬁ&yé%Cne[
Blue E), 1534, 16, 17:1, 22, 56, 60, 63, C 1. Vat,

Btwend Reant, .3, B, VAL, BT, 122 G}nllmmmﬁmﬂem GoeAls38,

sui table for |ntermsd| ate colors, i.e, red, 20 green,
4@‘@' (Mﬁbﬁ'&nér{tcké@ QBQBJ)) 4@ yomtmﬁ%tlﬁ@d 3.39(@3))221% 3C
Pignent Orange 43, . Pignent Violet 3, 19, 23,

0 E‘;ma’”’?%" RIS ﬁ@gﬁmsﬂ%ﬂ%%&?&%(ﬁ@péﬁ%pﬂe& s,

bonded directly. or via anot her atom c %rou
{

Bt hdriliang Cavaing §8), 69 Wb o83 8384d781 (R odamme 6G
PCT/ JP2007/ 068597 can be di spersed with good

Istkabi 33,198, B2t hODiroaioridecd]) spets,sHIT 106N 108 ((.admlum red),
advant ageously used as the aforenentioned pignents. As

Gk ﬁg' taz \%ﬁtggﬁ#ﬁiﬁgirsi{l&de)ﬂﬁﬂem& N9t 766 PiIEETETD, 135,
177, 1778, 179, 184, 185, 190, 193, 202, 209, and 219.

15 | Examples of ‘p'igﬁ].ents suitable for cyan ink include C. I._ Pigment
Blue 1, 2, 3, 15 (Copper Phthalot:yanine Bl_ue R), 15:1, 15:2, 15:8
(Phthalocyanine Blue (), 154, 15:6 (I?ﬁthalocyanine Blue E), 15;34, 16,
17:1, 22, 56, 60, 63, C. L Vat Blue 4, and C. 1. Vat Blue 60.

Examples of pigments suitable for intermediate colors, i.e, red,
20  green, and blue, include C. I, P'igment Red 177, 194, 224, C. 1. Pigment
| Orange 43, C. 1. Pigment Violet 3, 19, 23, 37, and C. 1. Pigment Green
7, 36.
Self-dispersible p‘igmenm that have at least one hydrophilic group

bonded directly or via another atomic group to the pigment surface and
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beconmes unnecessary. The preferred self-dispersible

igments have ionic .5 properties, and pignments that
ward

B8A3780i cal |y charged or cationically char YetIRI&/068597
preferred. The wvpl ume-aver.age particle size of the
S poglishirer b spafarabiify v Hintreing a shieparpant gan be
0.01 mto 0.16 m Exanples of suitable anionic
agsapiHidonslygeesdss theciiptdene b@oved pipmeniSOMS a rPOIBHM
PO3MRI - SO2NH2, - SO2NHCOR (where M stands for a
dyspreogant R digpasimd #R pigiRind as RN Den@lond inks,
organi c ammoni um R represents an al kyl group having
' t ' substjtuted, . .
bodrlpd AnbRLRRRT PHE prPR Rl pF b aiBHE RS tiave fonic

roup)., Colorants, in which -CQOM and - SOLM from

Br e tieR cand BIIRERES Srid @re B ndeniGaldy cha&e%ﬁd*éﬂx%cadly
color pignent surface are preferably used. Exanples
ohatged wiekgakefermed.al represented by "M in the
hydrophilic group include lithium sodium and
pot as Fhemolinarmleege®patticle QAT e s@ﬂ%@fgé&@mm%gxﬂ%m in
neno- to trinmethylanmoni um nono- to triethyl amoni um

%@gﬂ?&%%ﬁeig@)ﬂﬁmﬁﬂ%mggém Exanpl es of 20

ods al ning ani oni l'y charged col or
pi‘gmegts i qcl u?e , gﬁt hods by which -COONa is
i nt r offREP DO Fiu tae ippighyiiroghiicareups indndesCHOM,

met hod for oxidizing a color pigment with sodium
causing a reaction with a diazeniumsalt. 64 WO :

20046257 830:;&’,%%&&@9&1%91& adhonfHA! & AR LY ATFOMMBhium;

groups are preferred as the aforenentioned cationic
ydraophi | L ¢ drpu and t.he .bel descr i bed e

RAbERA o HIBUP BB 0 LBUERE 495, apaptiogally

Caol or ant 3 in - _ _ . o

substituted phenyl group or optionally substituted naphthyl group),

Colorants in which ~COOM and —803M, from among the aforementioned

groups, are bonded to a color pigment surface are preferably used.

Examples of the alkali metal represented by "M" in the hydrophilic

. group include lithium, sodium, and potassium. Examples of the organic

ammonium include mono- to triﬁlethylammonium, mono- to
triet:hylglmmunium, and mono-to trimethanolammonium. Examples of |
methods for obtaining anionically charged color pigments include
methods by which -COONa is inl:.rochiced to the color pigment surface,
such as a method for oxidizing a color pigment with sodium hypochlorite,
a sulfonation method, and a method of causing a reaction vﬁth a

diazonium salt.
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whi ch these groups are bonded to the pignment surface
are preferred. - NICy . - N4, NCH3 CH3 r crF 4

\Mozmmh%ﬂ%3)3 CH2 -' N <CH3)3 el 11 . COCH2- N( fd 27068597
O000H3 % Cationi ¢ sel fdispersible carbon bl ack

haVl ot th en Bfyof @RRdian eebupaydeqrifdriced ge @lps bonded
thereto can be manufactured, for exanple, by bonding

aﬁgrc‘ﬁi&%ﬁ fcgirtkm{x@ @M‘l?&fﬁlﬁg );;?%/upa, hdf g@Q{)qscriEed

ructur ing car

h 3--am no-N---eth ridi um.pbrom 10 it
qgl&%%r Ry M‘PO%W@DP\Q%){? ﬁ@%‘%‘iﬁé HF“‘Id CRtednt 9@1‘?”?%‘35&&
l[imted to this nethod. C2kf5 |In accordance with the
vifriek éhesd gnnawpsi ane, baridedity dho piginient guofape anmyrdferred.
bonded to the carbon bl ack surface via another atomc
'gmlqur}NuLS Exarrpl es of other atom c groups include an

group having 1 to 12 65 WO 2008/ 035797
8597 carbon atons, an-optionally
tltuted phery gr oup or optlonally substituted

ht hyl gr oup Speci fic exanpl es representing the
@4‘:@5 t he af orenmenti oned hydrophilic group is
b

ded to t¥walteapbhon black surface via another atomc
P, i ncl ude - C2HACOOM (where M5 represents an al kyl
qﬂs)é]uater nary anmoni unj, -PhSOBM (wher e

%’_\>— CHz—'N (Cﬁsh :
@cocm—“wmwg
,,@_m{f \> |
: OOCH; -
5 Q : O
Cationic &Llf dispersible carbon black having the aforementioned

hydrophilic groups bonded thereto can be manulactured, for example, by
bonding N--ethylpyridil represented by the following structural formula,
e.g, by treating carbon black with 3~amino-N-ethylpyridium bromide,

10 but it goes without saying that the present invention is not limited to

this method.

In accordance with the present invention, the hydrophilic group
may be bonded to the carbon black surface via another atomic group.
15 Examples of other atomic groups include an alkyl group having 1 to 12
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Ph represents a phenyl group and Mrepresents an al kyl
metal or quaternary ammonium), and .-C~I"110NIs . In
W%é‘t’i@f"éﬁ’ﬁ%e with the present invention, a pi gnBGEIPZNT/068597
ersjon usi grent di spersant can be, al so

n %B’nﬁsea&?p%gm&flhh%'?%m*ﬁﬁl@ BBY N ERoMP S ARSimdlyas
the pi gnent di spersants include natural systens,.e.qg,
vebetiaped rmplh;vhzfgrcsm hSperifig emamp bsi t@prciseaghxgmitercase in
gum gua gum karaya gum | ocust bean gum

artabh nhgak@ehdmtidaRat hﬁroﬁﬂﬂquk'oﬁhﬁ i82eddsd 86 €Re carbon
seaweed pol yners such -as alginic acid, carrageenan,

B AR 0 R LR RS (SR TR O ihre M

‘m croorgani s erived polyners such as anth
LeRFegen %%aﬂéam §rélﬁlﬂ§%qﬁar¥mwemtan3( M%whm
i nclude fibrous polynmers such as nethyl cellul ose,
 &hhgepresdnte hgdeny] pycupapdt Mydepeadehnit onelkyl metal or
hydr oxypr opyl cellul ose, and carboxynethyl cell ul ose,

qhaﬁcﬁtha@?ﬁnmlxﬁﬂnﬁﬁhyfﬁ@{ds G NAg+st arch sodi um
gl ycol ate, 20 starch sodi um phosphoric acid ester, and

seawe FH al&d! Yiﬁg %H’ (el ressléég x?qsntf'o%g ]au%gﬂm%té@?ﬁ%g?

propylene g yco gl nate
systens i nclude vinyl polyners such as .pol yvinyl
HEWHR P LB pR gwﬁmarwaapo‘?q %I]@Hém@énd pol yvi nyl met hyl
ether, acrylic resins such as non-crosslinked

pol yaEacglkrwiésjeﬁhych@ijnékim pblyenarcicananchdsl deaftie pighmnt
salts 66 WD 2008/ 03.5797 PCT /.1 P2007/ 068597

ats%e@im aRd B Rt usel éy@k@mawg e@&ﬁl}é'ﬂ&yrﬁ@ﬁ ffoh as
wat er - sol ubl e styrene- mal ei ¢ aci resi

B8k 1%%?*%?%“3?&%2?"%%&?&' il 2%%'@11%1 i e e

pyr.r.ol i pol yvi nyl al cohol, G3-
ﬂ’éobbﬂlflﬂé‘# h‘*é’é?u PEPTR cABE yine sl tardo iaateed obimensi such
. nmetal salt, s polynmer conpounds having a salt of a
satlpnicadidnetor ogen agy, awd syehgs, animal polymers such as

gelatin, casein, albuinifx, and.collagen, and microorgzxnism'derived
polymers such as xanthan gum and dextran. Examples of semi-synthetic
systems include fibrous polymers such as methyl cellulose, ethyl celluiose,
hydroxyethyl cel'lullose, hydroiyﬁropyl c:élluloge, .and carboxymethyl
cellulose, starch-derived polymers such as starch sodium glycolate,

starch sodium phosphoric acid ester, and seaweed-derived polymers such
as sodium alginate and propylene glycol alginate. Examples of pure
synthetic systems include vinyl polymers such as polyvinyl alcohol,

polyvinyl pyrrolidone, and polyvinylmethy! ether, acrylic resins such as

non-crosslinked polyacrylamides, polyacrylic acid and alkali metal salts
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quat ernary anmmoni um or am no group in a side chain,
and natural polyner conpounds such as shellac. Anbng

wo bRRMssB9! ymers having introduced therein a gar/pexylosssor

group, such as honopol yners of acrylic acid,
th@tcbaamd wat@csdubhd styene-aciyliciesag, thator sclaphl yiyeese-
wi.th nononers 10 having other hydrophilic groups are
eci akly .pr ) | Hend] SRS wahe-
FRRET AL e REr S PR VIS) RADHIRAIonE SORAC AR w0
erabl,y 3,000 to 50, 000, nore preferably.5 000 to.

N I T S AR 10 28 I S
m xing mass ratio of the pignent is and the dispersant
aleohpl,df snpbthalanehilfingk addderndlih condagsate alkali etabpalt,

preferably 1 - 0.125 to 1 ~ 3. Using a polyner

pO13REF Etbo@idk BaSRlpf 1 dhERERIaRloRiP RSN Az biS suSREE

time 1s a preferred conbination for obtaining a

suitable dot size. Reasons therefor are. u . ut
P AIT siPmgRER eTEiToRRrb b il T4 Syrs
recordi ng paper is inhjbited by introducing a ,polyner
pahaper eapowmts sweh as Fhellag ndmonghesd RAlYREES BAKEIE he
pol ymer di spersant prevents the cohesion of

isgbftuckd flensibh eapbgyd riroupmhched f homiop pmsés|of acrylic
pi gnent. can be snoothly spread in the transverse

adl HRRrylidScid, §i§Sbhd-acRy M A8d1 &Y S mbss ADlAA8Emers
dgind:i%?aéﬂé‘g‘?%éﬁﬁo’t Fathd-aciy il Hd! G RBEimb s, BOIAMARGmors

- PCT/ JP2007/ 068597. Furth he .pj bi q
i GO RR D e AN Hes chPEoi RIS T Mo EG a0 B BBy Bl

m crocapsul ated to inpart dispersion ability thereto.
dignerg@nts. known conventional nethod can be used for
covering and 5 mcrocapsul ating a water-insoluble

pi gnétie weightaivesaganiocteqihy weight of the copolymers is

preferably 3,000 to 50,000, more preferably 5,060 to 30,000; and even
more preferably 7,000 to 15,000. The mixing mass ratio of the pigment
zmdme@mwmmMpmmmMymmmamm@oﬂJQ%mﬂ{&mme
preferably 1:0.125to 1 : 3.

Using a polymer dispersant and‘ a self-dispersible pigment at thé
same time is a preferred combinétion for obtzginihg a suitable dot size. |
Reasons therefor are unclear, but the following can be suggested.

Permeation into recording paper is inhibited by introducing a
polymer dispersant._ On the othex; hand, because introducing the polymer
dispersant prevents the cohesion of self-dispersible pigment, and self*
dispersible pigment can be smoothly spread in the transver.se direction.

As a result, a wide thin dot 1s obtained and a perfect dot can be formed.
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‘from an

Exanpl es of such well-known conventional nethods
e chem cal nethods, physical nethods,

w' ncl }J_d ) -
gﬁ?}’glﬂé%’l)?chem cal nethods, and mechanical nebthbHEINT/068597

Speci fi ¢c..exappl es of such, met hods .are presented bel ow.
ot or FUEUS P R eat G PO EtRIad (i heuRot By Vi &h tvio
to nononers or two reaction substances are separately
by deambiliel sronpppdivicrocadisspded dd iplpasiedisndrson ability
conti nuous phase, and ‘a wall nenbrane is forned by a
thearetd.on of the two substances at the interface
thereof); - In-situ polynerization nethod (a nethod by
whi cha gl dr Qe : . - O
oo 16 s ol S ARRaTBIRHEA o B okl (Bt ¥ioyial and
one of continu phase pucl.ei particles and
WL YIgR e PRl IO Dle S amaRhaiTh fR ABFRRIEpoumer.
In-Tiquid curing and coating nethod (a nethod by which
Bxomeles of sngbovolidmostt convemtiampmeathnds toleds vhemannd e
particles are insolubilized wth a curing agent or
mbehddsk @hiysical hieghbds, tphylstalicheitadd] MetHadangdd r2Qhanical
Corecervation (phase separation) nmethod (a nethod by

Mot Sﬁt@_iﬂ@@:ﬁarﬂg'%e&f%u%ﬁ HEM Y 58T ?e%lﬁ%{i A,
Separated into a

particles dispersed therein 1I's

ConcenihGriash KA RN bRRLR Bpthod WMoY ane

is formed); - In-liquid drying nethod (a nmethod by

RANeMess pr W deneign spbstadceB8raCyiDazody d35ob2d to obtaina -
PCT/ JP2007/ 068597 in which a core substance is

disp@erdathasy aadsOboviti 880 @ pRayaldndeallanembsHRS i Arened
the dispersion is introduced into a liquid that is not

3540 1 0 O RO R e BT A
T A R LR R RE——
gaseous monomer and a catalyst, or two kinds of reactable substances
are mlx.pplied from any éne of continuous phase nuclei particles _and a
reaction is induced to form a wall membrane);
— In-liquid curing and coating method (a method by which dmpé of

a polymer solution pomprisinglct‘nre subs'tance. particles are insolubilized
with a curing agent or the like in a liquid to form a wall membrane);

~ ~ Corecervation (phase separation) method (a method by which a
polymer dispersion having core sﬁbstauce particles dispersed therein is
separated into a co;ecervate (concentrated phase) with a high polymer
concentration and a dilute phase, and a wall membrane is formed);

~ In-liquid drying method (a method by which a liquid is prepared |
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Mel ti ng- dispersing-cooling nethod (a nmethod by which
a wal l menbr ane substance is used such that nelts and

wohemane®7a |iquid under heating and solidifi estaezor/o68597

normal tenperature, the substance is heated and
1hivabiehizechre cobetaitedt divyers@bin hclobstian ef divafibneetbrane
therein, very fine 10 particles are obtai ned and ‘

se®et e tt@mefcﬁﬁﬁﬂl‘%xd’iﬁb WW -B88%hio Lﬁ&'%ﬂ nﬁl it miseible

coat i ng nmet hod whi ch co stance

cl es,.are su nd as_.b U|d|zed be
Bitbihé C%GW&%QE‘SS Fihe BisDpreigt éggLL o Siheosite
coating liquid of the wal | menbrane substrate is
copilainad aador modbay inew bight the watlopmmbrape substapeaie) ;
Is ... Spray drying nethod (a nethod by which an

disvdpslisahreduallyathicvgd|to doihd 4 alipmepetanb);ought into
contact with hot air, and dried by evaporating

vol at i

pr eci pllkd?atz llrl%(at”’ ﬁltn% (r(a%h?g%ﬁ\e@ll 3 @lﬁ%ﬁtyl‘}@gg? asvgarlr%
ani on| _rou s _of , an or.ganic r conp .

REMBRRLS RGCHAPEH LU GO el A Boo 8 - i dgunder

basi ¢ conmpound, thereby inparting solubility in

hgatng and eoluh@amacb nesmaldempenplourdthessihréadedisliasdtied

colorant in an aqueous nedium and then nade neutr al

0ld kghdlicd, Whidswlistaned. gheticosnes dtbpedsdd Hrpid, deey e
or gani c conpound and firxedly attach it to t he

P%ﬁ%%bé%&%@%@%ﬂ@%ﬁ%%@ O RO 7 o

enmul si fi cati on net hod h h a , mxture -
conpr.érlﬁauav%ww et e ety §?£ﬁdwvbmoérclgv FPC Tty mer
having a dispersion ability with respect to water is
sudk Bmcap aahicsgari sispehdenin gphhyey flantlzevhbed method and
| oaded into the organic solvent phase or the organic
cauSed V& Aba PHas rak Adwd atRla icBhBnwal@lid of the wall membrane

substrate is sprayed and mixed therewith {o form a wall membrane);

- Sprﬁy drying ﬁethod (a method by which an encapsulated
starting hquid 18 sprayed, Broug'ht into contact witl_l hot air, and dried by
evaporating volatile fraction to form a wall membrane); |

— Acid précipimtion meﬁh;)d (a method by which at least some of |
anonic groups g)f an organic polymer compound comprising anione
groups are neutralized with a basic compound, thereby imparting
solubility 1n water, the organic pdlymér compound 1s kneaded with a
colorant in an agqueous medium, and then made neutral of actdic with an
acidic compound to prec;ipitate the orgamc compound and ﬁxedly attach

it to the colorant, followed by neutralization and dispersion);
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Exanpl es of organic polyners (resins) for use as
ials constituting a wall nenbrane subst ?rg_zﬁz(%mmw”

W(H"gi“%‘&b ul es i ncl ude pol yan des, pol yur et hdr

o 7 Efoge gk Bnp BRRRGiGR BidlRee FRayifRUoTh ek o

pol ysacchar i des Arabic gum gelatin, dextran, casein,

| SRR SOMITANUE & culfprulns%émd ARABINHOFBARIE BPIERer having'a

pol yvi nyl al cohol, pol yvinyl pyrrolidone, ~polyvinyl
dicpbatien 'abﬁlity(\/dvithl respdatrth deatep @l yakicyhs danegohicaol et
cellulose, ethyl cellulose, nethyl cellulose,

QE(H 0Galdl \Hi{fb%els l%ﬂdoi)ﬁifﬁ:lli‘é/bré%ﬁ‘m, UhRe8e ghﬁgéabtaﬂ?e organic

u ose, polyethylene, polystyrene, l'ymers or

rs of, 1 th)acrylic acid, polyners or
%Dgg %ﬁ?@ﬂ ﬁflo?ﬁ‘é:{m% d%‘@ﬁ )Z aci d esters,
(meth acryllc acid- (ne th)a ryI| ac:ld esters
copol binemplesefgrgaaic m%myaz facpee 8o pratyrsls,
styrene-mal efic acid copol yner, SOdI um al gi nate,
doristitutieigds wablamahfbrane Babstaaxe of@iierocapxulebdndexded
tall ow, carnauba wax, and al bum n. 20 Anong the :

;g&?&ﬁﬂﬁé‘é ERIRAY ?Ggwgﬁ;g%r)%;‘?blﬁruﬁ@é YiPRks A&

oni ¢ groups such a I ¢ aci'd groups or

e L e T

-al cohol , pol yet hyl ene Ig‘jﬁmyicol nononet hacryl at e,

pﬁ&bfy@qcbgyu@ﬁeAr@huy@lm @lipt herirynatasein, proteins, natural
met hoxypol yet hyl ene gl ycol nononet: hacrylate, 70 WO

AL 0SB Ky Pl et REROE/ POFORTy] adtoHdtopglobinye pgrrolidone,

t hereof, cation ring-opening polyners of 2-oxaroline.

PP EASCo RO 600 SRR oAl el an,
s Rattblope el et iEonti-deaiiloss hfﬂ@t?%ﬁ& 5@‘31?1’19%
organi ¢ polyner used as a naterl?l constltutln% .
acetate cellulose, polyethylene, palystyrene, polymers or copolymers o
(meth_)acrylic acid, polymers or copolymers of (meth)acrylic acid esters,
(meth)acrylic at:id"(meth)ac‘:rylic‘acid esters copolymers, styrene -
(meth)acrylic acid copolymers, styrene-maleic acid copolymer, sodium
alginate, fatty aéids, parafﬁﬁ, .bée WX, \.vat‘er‘ wéx, hardened tallow,
carnauba wax, and albumin.

Among the aforementioned compounds, organic polymers having.
anionic groups such as carbc)xylic. acid groups or sulfonic acid groups can
be used. Further, examples of nonionic organic polymers .include

polyvinyl aleohol, polyethylene glycol monomethacrylate, polypropylene

glycol monomethacrylate, methoxypolyethylene glycol monomethacrylate,
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a wal |l nmenbrane substance of mcrocapsules is 1% by

mass or nore to 20% by nass or | ess based on the a
womabeesstasol ubl e col orant such as  organi ¢ pi QUEIPUOIAGE397

carbon bl ack. By setting the anount of the organic

pdkypelymetshibersdfecafion emprépariag podngers bf 2-oRazoline.

possible to inhibit the 10 decrease in coloration

2 Plett&( qaﬁoﬁxﬁ@dﬁbarmeau&@m@wn pmr)h@saﬁf%m%geeﬂaagém

ace with the organl C pol ymar ecause t onte

P&%ﬁ%ﬁfﬁﬁ?ﬁﬁe@? RETHNG PR TPk A GF RS ol Saptyim ot

yner is |l ess than 1% by mass, the effect of
%fatﬁéubla&h@wlyshmmw%ﬁmrat ed, and when this

~amount is nore than 15 20% by nmass, the decrease in

5  col oriie mmoaht bf the ofg M@p@lyﬁmmcﬁas 8irgalelriad @bhistituting
' Wth consideration for other properties, the preferred

%%H%e&fbrﬁﬂgqgﬁ%aﬂ'*g oP i ¥AR C}pgéh,wlg Hngl A% Rbrtf

y nmass to 10% ymass ased on the’ins

4087 Bhtsedti iy oh breebon B a&%“%te%?#%r@@i%aﬁorw Hibiasase

in coloration abili tg can be inhibited. Conversely,
oyganisIEEwent oplarkmn blaickr Bt setéing it ampbat p§tlromgaed:
and not exposed, the effect of covering the pignment

pody miritie Reb SifyradesmiistdBiade, Tt RpddRible 36 MEHA tHe
of capsule manufacture, it is preferred that the

o R R MGyl 0005
PCT/ JP2007/ 068 the res i nvention be 2 0
RigmENE ﬁlé‘ffﬂﬁerﬁ’éab;]b? YA PolyIneRs hERAY 9(—0@&@;&%@&00

herein neans a state in which the material is .
~ thaepaniopalymerip the dapsude hecomparatpeslyilaw. eXpesuthe
caused by defects, for exanple, pi nhol es and cracks.

ey of th REFAR Kol P@IR lesk RBkni % HyNhaBE the RELNSE
sel f-di spersion
capsulation is hardly demonstrated, and when this amount is more than
15 20% by mass, the decr(—!lase in coloration ability of the pigment is
significant. With consideration for other'pxbpertiea, the preferred
amount of the organic polymer is Withi_n a range of 5% by mass to 10%;
by mass based on the .insol.ul.:)le c.olorant.'
. Because part of the colorant is substantially not covered and
20 Bxbosed, the decrease in goloration ability can be inhibited. Conversely,
because part of the colorant is substaﬁtiaily covered and not exposed, the
effect of covering the pigment is simultaneously demonstrated. From the
standpoint of capsule manufacture, it is preferred that the number-

average molecular weight of the organic polymers used in accordance
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ablllty or carbon bl ack having self-dispersion ability
as a colorant the dispersion ability

““b?Bﬁ@ﬁV’Tncreases even i f the content of the “@@Bﬁﬂﬁ@“‘97

in the capsule | 0 tiv
ey B prebenhinviiion Se eRSRITTE EBe ) FRbcblissiane can
be ensured, this feature being 10 advantageous for
favémﬁmtséﬂf" ¢xnpspd ihencinaneapp ﬂ@;ﬁﬁealtnewai@a PR TRl
is preferably selected according to the
imtenoeapiyleaposu, rrthwdhabpardaxhopiurpehyest by defects, for
pol yam des, pol yuret hanes, polyvinyl pyrrolidone, and

@%éégﬁﬁhﬁaeglgdﬁqh ble for the interface

ri‘zation method."(Meth)acrylic acid ester

poly 15 or co oI nmers, .(neth)ac aC|d _th.
Dory T Faiert . areAare Rigat ried o A gngmns hop st LG AR pEraion
aci d copol yne pol yvi nyl chlorlde ol yvi nyl i dene
ahﬂrtmcur@arémibbwk 1@@§eﬁﬁh8mﬁt@bﬂﬂ@§) Hpes uprd phagplogant
pol yneri zation nethod. Sodium al gi nate, polyvinyl

ehee &fsgb rsige ladlity, ofahb wikme ndntbrepsusyevaredithe canient of the
suitable for the in-liquid curing and coating method.

&;ﬂlﬁlap bl i A5l Lo ARRBLALCIAY TaBdIfT | o

ece Ion nmet ho w t hdut saylng that al

Lo A0, OBV ol <Pl oL o U0 . 630 B

,n1crocapsulated pi gnents. \Wen the phase inversion

advhohgepuafirdhgrmespitiiaventionet hod is 72 WO
2008/ 035797 PCT/ JP2007/ 068597 sel ected as the

m cr ogapspebtiate BRiAGE poBmh@NisprefgabliEselettydriceomieg to
used as the organic polyners constituting the wal

- TRORGA %dﬁ%ﬁ%ﬁ)gtrﬁ&hoﬁf E ﬁ?ﬁgﬁbéﬁlﬁreqé’é’ﬁ hp&li?&m@ﬁl%.se

I nver si on” met

o osji,te of an anioni c prganic,polyner .cap able
SReSthimesep SO P ar LR, RG PROFRE T A8 RAC Suitable for
colorant such as sel f- d|3ﬁer3|ble o
the interface polymerization method. (Meth)acrylic acid ester polymers

OSI

or coﬁolymera, (mefh)aérylic acid-(meth)acrylic acid ester copolymers,
styrene-(meth)acrylic acid éOpolymers, polyvinyl chloride, polyvinylidene
chloride, and polyamides are suitable for the in-situ polymerization |
method, Sodium alginate, polyﬁnyl alcdhol, gel:éltin, albumin, and epoxy
resing are Suitable for the in-liquid curing and coating method. Gelatin,
cellulose, and casein are suitablé for the corecervation method. It goes
without saying that all well*knovﬁn conventional capsulation methods
can be also used to obtain ultrafine homogeneous microcapsulated
pigments. |

When the phase inversion method or acd precipitation method is
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organi c pignent or self-dispersible carbon black, or a
m xture of the self- dispersible organic pignent or

wo S@lshss7dt spersibl e carbon black, a curing agectypaomesse?
an ani onic organic polyner is taken as an organic
selebtednds tihas@ocaedhehtibs theddddanitiric bhearie gahimers are
sol vent: phase or the organic 10 sol vent phase is

: At . f
I U

raceeds. R@ hase inversion mg bI errs
ohAytsaReil “aﬂ Whdbephase dnveision me afh“%‘&&igi’]% for
ink is adm xed to the organic solvent phase

sphstratuban cotporite ioé ast amdpisi argaic mﬂﬁmax‘m@pﬂh@ ofisebct
- manufacture of 1s dispersion for ink, adm xing a

5 didﬁ%ﬁhgrm‘dhumlﬁfng AkwhSer@i®a ROBREAT Sdch a@Relfidspdiatle
: h the acid prec:lpltatlon net hod, a water-

_ogg%g?'pl ﬁgnssis li%ii%sztrneu famme%#&%&g& O BLER T

ng a 1"'Zi ng somnme or anl oni c
roups.of - an anionic gro cont ng or ol.yner

dwwmiﬂeoa@eu%e%aﬂhg%ﬁfii@réﬁ@&a%ﬁ& ‘W%é’ﬁ‘ @éﬁéq%g be

mediumwi th a col orant. such as a_sel f-dispersible

agengnimd apiaguent ocogasicyelymdr speveniicean arponicisolsht
and a step of converting a pH value to a neutral

PhABE S Bferti@ 1§ ACIAb Ehé RGN WisbVedd phakelicd tHOFPEMNE,
preC| pitating the anioni c group contal ning organic

' ngi.n
o0 PReETEhaE FEIAREH B waber 2RO S Bh RS B Rk
11CTY I P2007/1168597 . neutrali zi some .or all oni-c
Bgﬁp@ﬁlﬁg%h@&ebasw’@m@ar%uiigﬁcatwq)wraﬁsﬁ%f Tt“h'@%’
rret hods it 1s possible to manufacture an aqueous
pdiaspenmmmmnm]am:(hl gy eotilamis ov v tsoocapausae e ifigvaricle
that contains a |arge anount of fine pignent. 5

o‘?’%ﬁﬁmﬁ%w@ffoﬁ A BN dmihal (et eadieshlvdnspRAse. In
m crocapsul ation -
particular, from the standpoint of enabling the direct manufacture of
15 diapei:sion for ink, iidmixing a liquid medium of ink is more preferred.

- On the other hand, with' the acid precipitation method, a water-
containing cake is obtained by a manufacturing Process comprising a
step of neutralizing some or all éinionic groups of an anionic group-
containing organic polymer with a basic compound and kneading in an

20 aqueous medium with a colorant such as a self-dispersible orgzinic
pipgment or a self-dispersible carbi:m black and a step of converting a pH
value to a neutral range or to an acidic range with an acidic compound,
precipitating the anionic group-containing organic polymer, and bonding

it fixedly to the pigment, and this cake is microcapsulated by
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i ncl ude al kyl al cohols such as nethanol, ethanol,

ﬁro{g’anol and butanol; aromatic hydrocarbons such as
Wiéh

W37t ol uol, and xyl ol : esters such as nBERyP00T/068507
ace?)qt e,. et_h%lg aceigat e, .and butyl acet at e, chlorinated
Ry UG EiBe Seme o R Laniohio sumBishiank nethg bagie compound.
dichloride; ketones such 10 as acetone and net hyl
Véishany ofiddesn aetboderis ispotsikle thenamnfadtofeurmaguend
di oxane; and cel |.osol ves such as nethyl cellosol ve and
Hitpersioal doasinyey aAbid knikhrhpSdathPpligesht that contains a
accordance with the object of the present invention
[ ' i ng the m crocapsul es prepared
L&?g?%eﬂgﬁgegp%%égﬁgg@dﬂ nmet hods fromthe solvents

15 separation or _filtration,

't here by .centri.fugal ﬂ
and s?f?fxn*ﬁﬂ%s& Ghiplyes b3k capihs 1398 Wepkhanigocapsulation

m crocapsul es together with water and a necessary

. bullvdanlkytdechods sydh apardthahel, stirendf ptdpenodpeul htechol;

pi gment obtai ned by the above-described nethod is
pr@hetialydrséirbohs b@chl 89 hBfkend) SoRON AN xPbLtR€ers such as
colorant in the ink is preferably 2% by nass to 20

APV o fRAR:, PRI REALCh AR Y (BRI 10 DY

mass: amount “a S 1ess by mass,

he col oration capacity is ecreased. and i mage
Eéﬁ’éqwb%&%%%&&%wf%ai f’cf}fgﬁ‘ﬁ‘ﬁ%‘w &@gqukad@tones such

bl eedi ng are made worse due to decrease in viscosity.

yHheretorheuanmethyl iefbutik ketnet atlieraddel as e trarhg dedfanan
15% by mass, the nozzles in the ink jet 74 CVO

2@@&&&%@9h&%@i@%ﬂ%&m&%ﬁ&@%Iethgrﬁselqro@g% egnpaﬁallus

that is in a stand-by node are easily dried, a no-

1550 BRSHETRRONESELSH iRSETEIL R HECER) Hh v
g spond Becase e I doL 2 00 0ty SRR A0 e

. agent .

by the above-described methods from the solvents thereof by centrifuga
sep'arz_ition or ﬁltration, and stirring and re-dispersing the separated
microcapsules together with water and.a necessary solvent. The average
particle size of the capsulated pigment‘obtained by the above'describea
method is preferablly 50 nm to 150 nm.

'1‘he content of the colorant in the ink is preferably 2% by mass to
15% by mass, more preferably 8% by mass to 12% by mass. Where the -
amount added 1s les._s than 2% by mass, the coloration capacity 1s
decreased and image density decreases. In addition, feathering and
bleeding are made worse due to decrease in viscosity. Where the amount

of the colorant added is more than 15% by mass, the nozzles in the ink jet
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Wat er - sol ubl e organi ¢ sol vents such as pol yol

conpounds and gl ycol ether conpound can be used as
wothe/pemetrating agent. It is especially prefernemhrinesss?

that at |east any one of polyol conpounds having

redogiingapparadus thiois iatoaranby glodecireatisély driwdaunats

be used. 10 Where the nunber of carbon atons in the

ejeetipal pleompoiiich ddeuk € S rnlddddntls Hobre asuf fd @l t.%xct*edmgly

per neatr on ability cannot be obtained, the recording

hr%grrt%rlr%%ﬂé%gr A At ARG W0 BRE 100 uoRPAERE: O

enb ddlla | xel s | s degraded. As a result, text
SRREAC: £ Enage s sgmetimes obkringds 15 degr aded.
Preferred exan‘pl es of polyol conpounds having eight;
- Penpagingcagdisn at oms i ncl ude 2et byl - 1, 3- hexanedi ol
(solubility: 4.2% (250Q)),

2, 2, $iterRble taréguae RERRAEE SlicK 80 t,rartgrot t&%poanagoand
(250) No specrfrc imtation is placed on the glycol

BPEEVES R mEh u® Bl of e PEnBRRLRR AR e i
sui tabl e coI ether conpounds |nclude poly d ric
L%tr@&bﬁgr Pﬁfrgfr% 24 leagianyaeneehyolieks: s having

monoet hyl ether ethylene gl ycol nnnobutyl ether
ex@tﬁtolnyhemecsgflbyn@itomnmmgllyydﬂ cthbecomgoanlly be n&edl ycol
nonoet hyl ether, diethylene glycol nonobutyl ether,

tetr Py | 7 .
PC | ﬂ%%zoo%‘g&ég%g o ﬁg%tt%f' 6%3 h’é@é’?’gﬁ% Hibotridl is less

“@fﬁlﬁﬁ‘%@yt‘eﬁ??@i{t&egrwﬁ P i Enphodeh it By ene

gl ycol rronobenz ether. No specific limtation is
reqeEding wedive la@éeaora\ﬁlwmg brositke mripting: spncadepfdglinm

and it can be appropriately selected according to the
the recording medium is wsufficient, and embedding of pixels is

degraded. As a result, text quality or image density are sometimes
tit,graded

. Preferred examples ef poljrol compounds having eight or more
carbon atoms include 2"ethy1'1,3“hexar1ediol (solubility: 4.2% (25°C)),
2,2, 4-trimethyl-1,3-pentanediol ésolubi]ityi 2.0% (25°C)).

No specific limitation is placed on the glycol ether compound, and
it can be appropriately selected eccording to the object. Examples of
suitable glycol ether compounds irxclude polyhydric alcohol alkyl ethers
such as ethylene gl_ycol monoethyl ether, ethylene glycol tnonobutyl ether,
diethylene glycol m(mcrtrrethyl ether, diethylene glycol monoethyl ether,

diethylene glycol monobutyl ether, tetraethylene glycol monomethyl
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object. The preferred anount of the penetrating agent

w@{,fﬁ%%?;w mass to 2.0% by mass, nore pr efercllqiu?{%(qwé%@sm

to 10% by nmass. Wetting agent No spe

e g e R L e

Thus, at, | east; one. c ound selegted fro non
HEeTHPuch AD GHHene B Z%@&S&aﬁ sbher gnd cdlylens sl
sul fur-cont ai ni ng conmpounds, urea conpounds,
mavchemiydeshemr opyl ene carbonate, and et hyl ene
carbonate can be advantageously used. 15 Exanpl es of

pol y ONo GREBIGIEN t&i tafihnUd @ 1Rl dydy thid 8dddCaReust of the
pol yhydric al cohol al kyl ethers, and pol yhydric

S80I TS PR B ot

anpl es of pol yhydric alcohols include eth e
B R E AR S RN T -

pol yet hyl ene gl ycol, polypropyl ene glycol, 1,3- 20
Dotabedrals, mord-rrafeankblli 05% By metssytb-108bpunagredi ol |

1, 3-propanediol, 1,5 pentanediol, 1,6-hexanediol,
Mﬁhgrhgeﬁt& 6- hexanetriol, 1,2,4-butanetriol,
1,2,3-butanetriol, and petriol. Exanples of polyhydric

ronoctRyPeEtR ARG R B TAAER &) (4Q BRGifE KEChs nad it can be

-di et hy] ene gl.ycol 76 WD 20

08/ 03, 5797,
TRPIOPPRGLY) 588159 Aecordig £9 &e%;'we hERuS, ditdeRsH e
gl ycol nonoet hyl ether, .diethyleéene glycol nonobutyl
etmhpsynd seletind feom ahpoglpolyml enmpoyhdstlactam anthpounds,
propyl ene glycol nonoethyl ether. Exanples of

;gﬁkd’é@{ﬁhiiﬁe@,' Qﬂﬂ%ccﬁftﬁlniﬁ%%ﬁﬁudu&ﬁh,Udﬁ:aeédﬁry Qngig! ycol
nonophenyl et her and et hyl ene gl ycol nonobenzyl
:?&cr&ﬁzrirides, propylene 'ca_rhonate, and ethylene carbonate can be
advantageously used.
| Examples of.p.olyol compounds include polyhydric alcohols,

polyhydric alcohol alkyl ethers’, and polyhydric alcohol aryl ethers. These
compounds can be used alone or in combination of two or more thereof,

Exampleé of _polyhydric aicohols ihclud_e ethylene glycol, diethylehe
glycol, triethylene glycol, polyethylene glyecol, polypropylene glycol, 1,3
butanediol, 1,4-butanediol, 3-methyl-1,3-butanediol, 1,3-propanediol, 1,5
pentanediol, 1,6-hexanediol, glycérin,'1,2,6"hexanetriol, 1,2,4-butanetriol,
1,2.3-butanetriol, and petriol.

Examples of polyilydric alcohol alkyl ethers include éthylene glycol

monoeethyl ether, ethylene glycol monobutyl ether, diethylene glycol
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Exanpl e of | actam conmpounds i ncl ude
Nnt et hyl - 2pyrrol i done, N hydroxyet hyl - 2- pyrroli done,

wo2eisyssli done, 1, 3-di net hylim dazoli di none, PCEMBROOT/06R597

e-caprol actam Exanpl es of am des include fornmam de,
oSS e b, déethmtnelgyeel mpaoatbyhytifenr disthylenc glycol
Exanpl es of am nes include nonoet hanol am ne, ‘
ol riibltdylod thige Nee thiy Td it gl raohdva et KEIRORE N Wil h Ay lene
di ethylami ne, and triethylamrie. Exanples of -

= Cont.ai D conpounds i ncl ude di net hyl sul f oxi de,
B} B PhRP

I odi ethanol. 15 At | east one conpound

sel ected from,area, ,thiqurea, ethylene yrea, nd

1, 3dﬁ¥eﬁg}ﬁﬁ ot P Shxd bitiadiotiag ey bahepe midude unitige h!
compound. Exanpl es of saccharides incl ude
muepdasyhethetemnd eilviovhayrdemonobengdetoehar i des
(including trisaccharides and tetrasacchari des),

pol yi‘:&@@gﬂ@ iofl@Sctall ciRpdbVRld MRBudNBI-Rthy EXpYRtRlodk, N-
preferred 20 saccharides include glucose, nmammmose,

-4 : | in . .
hyRHBRERy pyERRACHY, Pl 1P Ol RS Blding e
: qaltotriose. Matitose, sorbitose, glucol actone,
agf & cApEPIAEAMar e especial |y preferred. .
Pol ysacchari des are sugars in a general neaning of the
wor d Exathpled ofvrd de8ireBedtofor ReimnideP20 ottbgeRE amdde and
used in the nmeaning including substances .that are

NNy thiyesemtamide. t he natural world, such as
a-cyclodextrin and cel |l ul ose. Exanpl es of derivatives

of s m&%ﬂeg GF ajaﬁﬁ!e %%1\%%@2&%%1%9 thc'aur%efﬁp e{le ,S(%iggara nolamiﬂe,

af or eéfre oned sacchari or “exanp

| cohol s d b | f | :
QTR oL ML W

Examples of sulfﬁr_"contain.ing compounds include

dimethylsulfoxide, sulfolan, and thiodiethanol.

| At least one Cdmf_)ound- selected from urea, thiourea, ethyiene urea,
and 1,3-dimethyl-2-imidazolidinone can be used as the urea compound.

Examples of saccharides include monosaccharides, disaccharidés,
oligosaccharides (including trisaccharides and tetrasaccharides),
polysaccharides, or derivatives thereof. Examples of preferred
saccharides include glucose, mammose, fructose, ribose, xylose, arabinose,
gallactose, maltose,lcellobiose, lactose, sucrose, trehalose, and
maltotriose. Matitose, sorbitose, glucolactone, and maltose are especially
preferred.,

Polysaccharides are sugars in a general meaning of the word and
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of 2 to 5)), oxidizing sugar (for exanple, aldonic

wcigqiog@saﬁngi ¢ acid, etc.), amno acids, and t @lpzon'fﬂmﬂw?

ng them sugar al cohols are espeC|
f 3k qQl n [
AL dﬁg%d{ end%h(, QIR &g h&clu&%ub@kgﬁ)& tﬁa{b ned %q&cfl%ral;ér& in

enonstratin exc I[lent to effect in _preventing

RAHE; Biorhh E@ﬁ GrevelodesinppdieHuosgsed by
wat er evaporation and solubility, the preferred
conpolirampdeeoflgmentings ofetahyhandeginehode rediveihy begrer of
gl ycol, triethylene glycol, propylene glycol,

é’deoéiﬁl?é’rhﬁﬁﬁioﬁb&(éﬁtahdr’idﬁ (Wé)&ﬁﬁpl@' ¥1§ Y alc,ohmls (represented
, 3- but aned| ol - but anedi ol ut anedi ol ,

ﬁy ggé ltl f%ﬁ:gppl g@f@ﬂ@@gpiyp%@g@gﬁe n represents integer

1, 6- he anedl ol , 2-net hyI 2, 4- pent anedi ol ,

@%2 e bRy pEdiz 1gg>s@@]ar ijrg_zexgn:m}@ aq—lépmcoqmd uronic acid, etc.),
1, 2, 6-hexanetriol, thiodiglycol, 2- pyrrolidone,

Aximo hylds2ang thel acdds.e Aoasl: them, sugar alcohols are especially
N- hydr oxyet hyl 2pyrrol i done. The content of the wetting
AEERMreHN H:B8nhIdk df%u&éﬁﬁﬁﬁ)ﬁ@ Mn@ﬁléébﬁalt'ﬂl%; anHQopMYe ]?y

mass, rmre preferably by mass 5% by~ mass

20, MRty %?%lpﬁ%&%apéfﬂé‘%ﬁ@? ﬁz' esa%éﬁﬂ}% et ne

content of the wetting agent is too hlgq i nk-
iy

%ﬁf@@dgunrvareaéalgsga eceseson pearaskrtepig caused by
viscosity range. - Surfactant 78 WD 2008/ 035797 PC
WARROO/APOBBGEST antlascdpledity ) ihel prefdraéd omapanadphes gbi-corin,
the surfact ant and it can be appropriately selected
cbP dié"cﬁ a%]&col@ﬁ@ﬂﬂyﬁ%@é yeul b?{!%ﬁene glyé:pl,

surfact nts incl ude ifonl ¢ surfactants, anphote

R L

npl es of anionic surfactants include

| b,du Wy@ﬂ@; ém@e@wﬂ(wa butanediol, 1,3- propcmedml 1,5 pentddml

l;etragthylene glycol, 1,6-hexanediol, 2-methyl-2,4-pentanediol,
polyethylene glycel, 1,2,4-Butanétriol, 1,2,6*hexanetriol, thiodiglycol, 2-
pyrrolidone, N-methyl-2-pyrrolidone, and N-hydroxyethyl-2-pyrrolidone.
The content of the wettiné agent m the ink 15 preferably 10% by |
mass l;()_5()% by mass, more preferably 20% by mass to 35% by mass. If
the content is too low, the nozzles easily dry up and ejection of droplets is
gometimes degraded. If the content of the wetting agent is too high, ink

viscosity increases and exceeds the appropriate viscosity range.

- Surfactant -
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et her acetates, dodecyl benzenesul fonates, | aureates,

and pol yoxyet hyl ene al kyl ether sulfate salts.
wOBxanpE®s of nonioni c surfactants include acetrgiraamoriocsso7

gl ycol 10 surfactants, pol yoxyethyl ene al kyl ethers,

pol ydﬁqephyﬁehmxadikyhs phepidced enhidressurfimltyok yed h]iynfaemba,

sorbitan fatty acid esters, polyoxypropyl ene

ﬂiﬂr}éﬁﬁﬁﬁilﬁﬁbﬁzﬁ&:@h&ﬂ-dﬁi N the AgESOwElhYlENe saltkble

esters, po yoxyet hyl ene sorbitan fatty acid esters,

é'lrb ?%%(f e -gar%(zgﬁ,p tggﬂ%phg and %Eﬂ@(anm AONLONIC

surfact ants |ncI ude 2,4,7,
%{%é%l{sh9petglqg§ecglﬁ§0]¢1¢fmtgptq and fluorine-containing
3, 6-di nmet hyl -4-octine-3,6-diol and 3, 5-

5 mhirfmil;;lwlls—. 1- hexyne- 3-o0l . Exanpl es of commerci al

' products of acetylene glycol surfactants include

Sur f W‘B&lm%%ﬂ of %guoxéi xgﬂt%@ant@.riﬂcl erﬂcﬂwqhy e oAkg1

Pr oduct 20 Exanples o oteric

rfact a e | aur nop sal t,s,
ot Bl AprcabSusRes B Rt e Rl sel FoliiTahiyiene
I auryl di hydroxyet hyl betaine. Speci f| c exanpl es
dlkel eider spHfate/paitaret hyl ani ne oxi de,
myristyl di methyl am ne oxide, stearyldinet hyI am ne

oxi defixathhpley df exoyieddiy khefacyd reogiineludsi e Lyléfe YW col
2008/ 035797 PC3YJP2007/-068597 pol yoxyet hyl ene coconut

o et i ey o s
e%ﬁ%g bh@%x?f%ﬁﬁé%? Sebifi O EROGS e pasEBPRsene
General Formulas (1), (11), (III) s (I'V), (V), and
nolygxysshyene Rﬂksdmtbem (Dlﬂl:a@)xyhdhﬂ kyl esters,
polyoxyethylene sorbitan_fatty acid esters, polyaxyei:hyiene alkylanunes,
and polyoxyethylene alkylamides.

15 Examples of acetylene glycol surfactants include 2,479
tetramethyl'i"rdeuyne-él,7'di01, 3;6"dimethyl"4"octine*B,G*diol and 3,5
dimethyl-1-hexyne-3-ol. Examples of commerecial products of acetylené
glycol surfactants ipcluda—: Surf]rl.;iol 104, 82, 465, .485, and TG produced |
by Air Products Co, Ltd. (USA).

20 | Examples of amphoteric surfactants include laurylaminepropionic
acid salts, lauryldimethyl betaine, stearyldimethyl betaine, and
lauryldihydroxyethyl betaine. Specific examples include |
lauryldimethylamine oxide, myristyldimethylamine oxide,

stearyldimethylamine oxade, dihydroxyethyllaurylamine oxide,
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General Fornmula (1) In the General Formula (1), R

represents an alkyl group. h represents int .
wa g}p)ﬁ/ﬁs 7Mt %grqg%m/%ﬁsﬁw

represents any one selected from an

ISP T OE Y P ETH SH RAR fimertytai

{I\:/D SCHCOO- - R2 Ceneral Farmula (I1) In the Cener al
raTLtA betaine, xod dipedudinayhhe@®Rg| group. M
represents any one selected froman alkali netal ion,

quat efhapyefearmbsifartangsatengahy ainespéonenn cenpbunds
al kanolam ne. R3 0 (CHZCH20O) kH IS J General - Formul a

#e dgram@ tehfin GRASS ?éprg@éﬁ'ﬂéld%y(d}éhépal%rhﬁﬂﬁ‘?(’”ﬁ”@@ ain,

ocar on group. 'k represénts integer of to 20.
' OH CGeneral Formula (1V) Inthe
@%e@aﬁg(mel%w R* represents a hydrocarbon
‘gr8'8$ reprgsents integer of 5 to 20. 80 WD
0 (7367?9‘1 Bra820b ¥ 088597 ™M CH3 H-. (OCH2CHR), -

(OCHCH2) ,-R6 General Formul a (V)Gb;me,;tdlmi‘o@naam)
Formula (V), R6 represents a hydrocarbon group. L and

P T P[RR ehBlAGRmRlla (), HtGepPoselifs ShIH TR, 1

represents integer of 3 to 12. M represents any one selected from an
-alkyl metal ion, quaternary ammonium, quaternary phosphonium, and

alkanolamine,

ixl

CH,C00~R?
O 2

2 ' .
MUSSCHCO{}“R General Formula (II)

~In the General Formula (ID, R? represents an alkyl group. M
represents any one selected from an alkali metal ion, quatexrnary

ammonium, quaternary phosphonium, and alkanolamine.

R? O 0 (CH,CH,0) H

In the General Formula (ITD), R3 represents a hydrocarbon group.

General Formula (I11)

k represents integer of 5 to 20.

R*- (OCH,CH,) jOH _
General Formula (IV)

In the General Formula (IV), Rt represents a hydrocarbon group. j
represents integer of 5 to 20.
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CH3CHCH4 -C=C-1CHZCHCH3 4 IHg C(H2 CH2r ~IHz) ~lI
H H General Fornmula (VI) 5 In the General Fornula

woGMigloss@7and r represent integers of 0 to 40. pCr/ir2007/068397

Surfactants of structural fornulas (1) and (I1) above
are presenteobHspem fically belowin a free acid form
(I -- ): |3 (C-12) 120 (CH2CH20) 3CH2COOH (I
8 é 1-1,) 120 (Cl12Ci,0) 4CHtCOOH 1D (T
(GITJ@H ¢t (QAHCH2 g Rl - T20) CTIzCOOH(I -4): CH
3 (011x) 120 (Cl - 12CTI 20) d@narabBormufa(®): o (C2)
CHO(CHZCHZO) 6CH2000H CH3 (1--6) : CH3 (CH2) 6CHO
( CH2 Chizh): mmmo&&\m@a&egicaémgac}g/c&amznwup L
JP20071068597 CH3 CH3 COOCHCH2CHCH3 01--1) HO38-

: Wgarwl Q’@O

©CH CH,  CH, CH,

 CHGHOH,G-C ac-?cuzmm:,

CH2 CH
?Hz E"z
3
H M |
General Formula (V)
In the General Formula (VI), q and r represent integers of 0 to 40.
Surfactants of structural formulas (I) and (II) above are presented

specifically below in a free acid form. -

(I —1):CHy (CHy) ;2,0 (CHCH:0) ,CH,COOH

(I —2)% CH, (f;:m:z) 120 (CH,CH,0) ,CH,COOH

(1 =3) CH,y (CH,) 13,0 (CH,CH,O) SGI-IZGDC.)H‘

(1 —.4): CH,y (CH,) ;20 (GHQQHEO) cCH,COOH

(1-5): Gy (CHy), gHO (CH,CH,0) CH,COOH

CH, |

(1-6) Gy (O 010 (GH,CH,0) ,CH,COOH
(CH,) ;CH,
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CH2000CHCH2CH2CH2CH3 HO3S CHCOO | CMRCf 12CVRCH3  CH3

w @‘;Mgfj 2 (I | -3) CH2000CHCH (CH)2 HO3S

CHCOOCHCH
)5’52)7 CH (CHS) 2 CH2COOCH2CH2CH (CHS) 2 PCT/AIP2Z00T/GRS9T
HCBS—CHOOOCHZCHZCH ( ) 5 Preferred exanpl es of
fluorine- contalnlng ants are represented by

Ceneral For nul bgkqy. (11-5)
@H3. E(CF*CF fﬂ&%i@*b +1200H In the Genera

ornul a ( s integer of 0 to 1.0. n
represen#ﬁﬁs QH@bbgﬁﬁﬁﬁﬁgﬁﬂo 10 Specific exanples of
fluorine- contalnlng ctants i ncl ude
perfluoroalkylsulfo Ed conpounds,
perfluoroalkylcarboxyllc acid conpounds,

per fl uor oal kyl phos ric acid ester conpounds,

perfluoroalkyleth ene oxj de adducts, -and
g pxyalkyleﬁ%ﬁg %hpﬁﬁﬁ conpounds havi ng a

‘ Iuor n a side chain. Among 15
then1 po éﬁ@@ﬁﬁ@%ﬁgx QMpolyner .conpounds having a

perfluoroalkyl 82HWO 2008/ 035797 PCT/ JP2007/ 068597
ether group in a S|ﬂe chain are especially preferred

because they denon (gh% |l ow foaming ability, a |ow
| evel of bloaccunuI%%{ ahi ch  has becone-an

%g:g”ya”gxgﬁgr b, QOCBERRbUgi0ns kyfsul oni cacia

unds i ncl 4
HO,5— CHCOO(IEHCH (CHy,
CH (CH,)
(')HZCOOCHchZCH (CHy),

(11-4) -
- HO,S~~CHCOOCH,CH,CH (CH,)

- Preferred examples of fluorine-containing surfactants are

- represented by General Formula (II-5) below.

({1-5> :GFacFg(chcszfﬁ:HECHzo(cmzcmzo)nH
In the General Formula (II-5), m represents integer of 0 to 10. n
representsintegerpf].u;40.‘ |
Specific exarmples of fluorine-containing surfactants include
perfluoroalkylsulfonic acid (:Qmﬁounds, perfluoroalkylecarboxylic acid
compounds, perﬂuoroalkylphosphoric.acid ester compounds,
perfluoroalkylethylene oxide adducts, and polyoxyalkylene ether polymer
compounds having a perfluoroalkyl ether group in a side chain. Among

them, polyoxyalkylene ether polymer compdunds having a perfluoroalkyl
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5 pertluoroal kyl sul foni ¢c acids and
per fl uoroal kyl sul fonic acid salts. Exanples of

WOREI #1387 oal kyl car boxyl i c aci d conmpounds i ncl BEEIP2067/068597

perfl uoroal |l cy| carboxylic acids and

abBer PrBitom & pldeathinyire espesially sireferredthesmise shoy

per f | uor oal kyl phosphoric acid ester conmpounds i nclude
deendratratedbiyfophnaphbility, advd lesélesthiandumulation, which
pert | uoroal kyl phosphoric acid ester salts. Exanples of

HRR! DeRuMR! Ay i.rﬁP@rett%iﬁxE ‘ri‘ésd%Ci'nyx'EEénthinggﬂﬂﬁ a \gmg(r@ ff safety.

per fl uoroal ky group in a chai n™inc

I | ky! h I hayi .
por 1 IRGeRRleR 1 perierogl BllptTRnE iitiendnannds taalvde

~acid esters and salts of pol yoxyal kyl ene et her

nesflypadkyiselinpicacids pod fenBnowatlyylsattheic apideplten a
side chain, and salts of polyoxyal kyl ene et her

pol yixasnlay iof ge Al Reokl IsaE Moy lic abhibsor@h OUdd hchu® de
chain. Exanples of counter ions of salts in the -

: e X : LA K.
PR R LOBRRSI PSR, A Dby SOt By
20 Appropr. at el nt hesi.zed conpounds or conmer cj al
or odyErtRgs of perilieraaleyphesaliari eid esbinarmpaitnds
surfactants. Exanples of commercial products include
igilufip paraarvalleslphosploridagid dtadland131, S 132, S141,

- S-145 (all are manufactured by Asahi G ass Co, Ltd.);

pek0o6ee kyiEH3sp HdeidReidledéy sdifs, 129, FC135, FCL70C, 83
WO 2008/ 035797 PCT/ JP2007/ 068597 FC-430, FC-431 (all

are g ] ' ‘ : af ac '
70 PR ES BEGOL R DI Bt el fme kbt BBl B o
In andlﬁghegical Co, Ltd.), Zonyl_ TBS, FSP, FSA,
pegiieyalidigtbpreromypin £gpé chaingpoludgpqlyptyadkelene ether
manuf actured by Du , Pont Corp.); FT" 110, FT-250,
polymers having a perfluoroalkyl ether group in a side chain, sulfuric
acid esters and salts of polyoxyalkylene ether polymers having a
perfluoroalkyl ether ‘group in a side chain, and salts of polyoxyalkylene
ether polymers having a perfluoroalkyl ether group in a side chain.
Examples of counter ions of salts in the fluorine-containing
surfactants im:lﬁde_ Li, Na, K, NH,, NH:;.CHchzOH, NH2(CH2CH0H)s,
and NH(CHCH.0H),.
Appropriately synthesized compounds or commercial products may
be used as the fluorine-containing surfactants.
Examples of commercial products include Surflon 8-111, 5-112, §-

113, §-121, §-131, 8-132, 8-141, 8-145 (all are manufactured by Asahi

Glass Co, Ltd.); Fluorad FC-93, FC-95, FC-98, FC-129, FC-135, FC-170C,
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$ FT-251, FT-400S, FT-150, FT-400SW (all are

red by Neos Co, Ltd.); and PF-151N 07/068597
“w?ﬁHQ% %#ured by Omova Co, Ltd.). Anobng thes pcjupﬂ) "

10

15

20

?%?%*Steﬁ%ﬁ'ﬁri BT GanbBlhER Bty ﬁ’&%@ PR are
Uf et f éﬁylf’?hgﬂi?%i%lfgé‘?ra@vgﬁc ﬁﬁferlﬁggapéfgl Ipk-and

plgnent fIXI agent. In the resin enulsion, fine
Gélenncfpjaem,ﬂeﬂd%s Zong] TBS TR AT A, h&t\éaoeeFSNng‘bé)slaﬂ FS0,

conti nuous phase. If necessary, the resin enul sion may

FESEO(E QNS &dlh ade ntHiREREGABE bFUSH RmtCEpnf 8T B, FIE550,
The content of fine resin particles serV|ng as a

SRSt SeflBhaser- W%beﬁﬁ%ﬁ; 204 A rA0G B Neos Co

¢lles Th the resin enulsion en Fa

AEIE RO CR O, SEE R

printing apparatus, the average particle size of fine
pasiutthdntteohe of relighitity natlcplar@tiom ingroyeensZauyl FS-
nmore preferably 20 nmto 300 nm No specific

Booi KBk @8N-300) BSedalmrehBahiRtGRS By DAY Pm@ﬂ em—p ) are
conponent of the di spersed phase and it can

éﬁﬁgg@ﬁlately sel ected according to the object
anples of suitable resins include acrylic resin,
vinyl acetate resin, styrene resin, butadiene resin,
PEER B AYT ene 84 WO 2008/035797 PCT/ JP2007/ 068597
resin, vinyl chloride resin, acryl.-styrene resin, and
acryl The regoreenulssimean bermsgd tlsenpizaent Etinpoenet.r bsihe
is especially preferred.” Appropriately synthesized
ﬁﬂ#ﬁ%hﬁﬂ&ﬂﬁfﬁﬁ@Hﬂﬁmfﬁéﬂudﬁéﬁkﬁdﬁpgﬁ%d19&v&@@@eﬁﬁn&%@a

resin emnul si on.
continuous phase. If necessary, the resin emulgion may a.lso contain a
dispersant such as a surfactant.

'The content of ﬁee resin particles serving as a dispereed_phase
component (content of fine resin particles in the resin emulsion) is
generally preferred to be Wl_thm a range of 10% by mass to 70% by mass.
With consideration_for usage iu an‘ ik jet printing apparatus, the
average particle size of fine resin particles is preferably 10 nm to 1,-0()0 _
nm, more preferably 20 nm to 300 nm,

Nb@mﬁﬂﬁﬁﬂbnﬁﬂ#ﬁenmemmmmnmﬂﬂe.
component of the dispersed phase and it can be appropriately selected

according to the object. Examples of suitable resins include acrylic resin,

vinyl acetate resin, styrene resin, butadiene resin, styrene-butadiene
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20

s Exanpl es of commercial resin enul sions include
M crogel E1002, E-5002 (styrene-acryl resin enul sion;

wonmmbaoyured by N ppon Paint Co, Ltd.); Voneoatip®Rdksso7

(acrylic resin enul sion; manufactured by Dai ni ppon
rbsgin, aivdy] Ghéori d@kssifDacrbd -dtyrenyessioatnB4hdy[-sil o0 eesin.
acryl resin emul sion; manufactured by Daini ppon I nk

AR BRI 331 Picdrhokin MeBOEID hcbagene. 2cryl

resi n enul st on; manufacture on Zeon Co,

Ltd.), Saivingl SK-200 (acryhi.c resin enulsjion, .

e RGP VY 55 SHRCTRA LGRS 65 COmPIEtFIAl pEpfiagts may
AC-22, AS-61 (acrylic resin enmulsion; manufactured by
brotaedaardthaanesirosmulsign) ; Nanocryl S13CX- 2821, 3689
(acryl-silicone resin enul sion; manufactured byToyo

I nk Gxarhplds bf c@ingndi®iff 3040 diiRlNyhs Rlhde MibajR] K-1002,
polymer resin emul sion; manufactured by M kuni Col or

A0S S ARy B 857, Co

contaln S1 on

ink. | r ef ably Q.1% by nass, to 50% S,..npr.e
Iﬁﬂéf Vosbesp @@iﬂswqﬁ%u{ sm3gsiony %&@Xfa}ﬁg&i@eﬂaw@on
20 preferably 1% by nmass to 10% by nmass. Were the
Iakmnd Chavaenls £a, 84d.); Vhaww.fiﬂﬁftt{;tmss ;- denplreeanent

of resistance to clogging and ejection stability is

eBOBLdnTRSa h WELE frediSNDaidpfo ISR arideCRERMEH]s T ¢Ad.);
exceeds 50% by nass, stability of the ink in storage

SRS G HEEnEA 00 BR G A 08UIRER A by Nippon Zeon

ma .used in conbi nation with the above descrihed
%i‘tai Harigg r‘g,% Gerxi R enrision: B ecredied
by polynerization of at |east one from anmong
Seedén KibewncacCyl Lel.b RrimadAdl-§RpAS G (aerybe oesn enaddion;
acrylic photopol yneri zabl e ol i goners. o
manufactured by Rohm and Haus Co, Ltd.); Nanocryl SBCX-2821, 3689
(acryl-silicone resin emulsion; manufactured by Toyo Ink Co, Ltd.), and
#3070 (methyl methacrylate polymer resin emulsion; manufactured by
Mikuni Color Works, Ltd.).
‘The amount of the fine resin particles contained in the resin
emulsion that 1s added to the ink is preférably 0.1% by mass to 50% by |

mass, more preferably 0.5% by mass to 20% by mass, and even more

préferably 1% by mass to 10% by mass. Where the amount added is less

~ than 0.1% by mass, improvement of resistance to clogging and ejection

stability 1s sometimes insufficient, and when the amount added exceeds

50% by mass, stability of the ink in storage is sometimes degraded.

83



10

15

20

W‘(’l’f@{sﬁ’)’%{?c'?yl ic acid or esters thereof,

Exanpl es of acrylic photopol yneri zabl e nononers
include: (1) unsaturated carboxylic acids such as
(2) acpwfél}ﬁu%[msw";
met hagﬁ\él am de, erivyatives the eof (3) acryli.c
conpodhHECEsHAShEhEY - FRin Pap ﬁh‘ﬁp‘ééﬂéf’mtbh’éﬂt(ﬂlr} with
unsat urat ed carboxylic acids such-as (nmeth)acrylic -
4be above-dssailed resmmof i ncl ude al kyl (meth)acryl ates,
cycl oal kyl (nmeth)acryl ates, hal ogenated al kyl

(et h)Ree lexhais, a UAV-kaxatsk kibin &@ﬁm%ﬁﬂé@b?s
hydr oxyal kyl (et h) acryl ates, am noal k

i %‘#@%ﬁ?*y 3L BRI Ve ln%%?% il e

benz rreth Iate phenoxy (neth)acryl ates;
. d

ﬁW'ﬁ‘ 0561%&9& AgrdierBpiopelymereble oligomers.

di (et h)acryl at es trimethyl ol propane

Ctri ( mixa)ley bhaeryliznhoeplgereytzabid monomers include: (1)

tetra(neth)acryl ate. Exanples of (2) acrylam de,

RRkhaghYé A SRy RE adRTs MRhi AeEnadB)ddrelieakid &Céétgfq thereof‘
(et h) acryl am de nono- or disubstituted with an al kyl

?”" %’@%y i éﬁ*é’f&f’%%'ldg o A SRR praicac

% al 'yl conpounds and other nonomers
F‘i’r‘BIPEIH@ F‘PQIO‘J %’fE’(S’l’i‘@Fneréi |yl isocyanate, dia.llyl

phthal ate, and triallyl isocyanurate. 86 WD 2 .008/ 135

79 7 Bgampled o 607) QUBaOTra L&k anyH oy liofacotswichranoner s
i ncl ude i sobornyl (net:h)acrylate, norbornyl :

(xﬁen@hagnw A4 € or AbENS |t.ﬁé’1%%‘f N IE LM (RhIHRFRYESL €,
di cycl opent enoxypropyl (neth)acrylate; (neth)acrylic

LAl MO BMCL) o gpesians

pﬁ%@{‘ﬁégyl : ecghﬁrﬁ)(%ofleﬁqyél?g%;ﬁﬁ;l @nethgacrylates amingalkyl

(meth)acrylates, tetrahydrofurfuryl (meth)acrylate, allyl (meth)acrylates,

glycici_yl (meth)acrylate, benzyl (meth)acrylate, phenoxy (meth)acrylates:
alkylgne glycols, polyoxyalkyle’ne g1y001 mono- or di{meth)acrylates;
trimethylol propane trilmeth)acrylate, and pentaerythritol
tetra(methJacrylatg. | |

Examples of (2) acrylamide, methacrylamide, or derivatives
thereof include (mei:h)acrylamide mono- or disubstituted with an alkyl -
group or a hydroxyalkyl group; and diacetone (meth)acrylamide, N,N'~
alkylene bis(meth)acrylamide. |

Examples of (3) allyl compounds and other monomers include allyl

alcohol, allyl isocyanate, diallyl phthalate, and triallyl isocyanurate.
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di cycl opentenyl cinnamate, dicycl opent enoxyet hyl
ci nnamat e, dicycl opent enoxyet hyl nonofurmte or
WO 89 3réit e ; nDno diacrylate or nono, di met h&€AYIPANE68597
of 3, é bIS , 1 -bisnmethyl-2 oxyethyl)splro[S 5]
undec ?‘rémP @ efifthen rpnigrars tndiude sl medu)amatm-
10 tetraoxaspiro[5, 5] undecane,

Bydoirsy Aoxyibd duyrly)atpj diofdopintedesanthy] 3m@th)acrylate,
bis(2 oxyet hyl)-2, 4,8, 10-tetraoxaspi ro[ 5, 5] undecane,

¢IBPOntetoR b()lpﬂ @m@:ﬂ:{)a Rbe; @%@E&i&@&?m 248 Rter of

erne oxi de or propyl e oxi pol yners of

Jlgﬁgﬁ&ﬁ %(;([Xcgi éﬁgrlc,%eﬂ%ag@ @e%gx? r(me?{l)atcg?hc acid ester of

- ?zabl scycl o[ 2,2 2] 3oct enyl érret h)acrylate, t5
s nelegwyethylene or imbapoprlene died shaicjopandahy moesedrer;
di cycl opent adi enyl (neth)acryl ate, dicyclopentadienyl
daxyelepdreteny htinhnaae ydiay flopaitknoxyethyl cinnamate,
di hydr odi cycl opent adi enyl ?rret h) acryl ate. These

cﬁ%l@ﬁ&h)éﬁﬁﬁﬂ?tﬁ?l &o%pﬁrﬁéﬁz dpd'lfmn)g’ﬁe X eor{bd 'd%%éwﬂlte ¥)r

In conblnatlons o) or nore

"F"ﬁ'g? ‘L‘ flg}fy g%%@h ?gfg]}é éﬁg lyergls: %gmars

unsat ur ate | yest er repoI ymers, polyvinyl alcohol
OF¥ e Y 5&1@21 .@Z 9ab,u56[l brbismediyd- Zokye thopo, ¢t (-
. prepol ymers, and ot her oligoners. 87 WD 2008/ 035797

10 tE’&IiokdEiﬁ@@[B/,ﬂﬁ&ﬂ@&ane‘?&&ﬂbisﬁfﬁ*o&?eﬁﬂ}ﬂ) %ﬁM[B,.’g}lﬁﬂP@*am 3,9-

esters of the epoxy resins include digl yC|dy et her

b‘i’é@%%}cﬂrﬁ)% 4 @'1@&35!@:{3%%@5“&&{% {%8 drﬂ' r&xﬁ{xﬁaﬁlﬁ@ )iXtra

resins, acr I'c’"aci

anh ri eac oduct s, of epoxy . .resins and

e dﬁwﬁwﬁe AEsthylcngoxid.or Bronwiens oxide adduct
polynerlzatlon ester of glycidyl diacrylate and
pphitinars ef thely dpyoly col amphethyd fot bewsatf{ithate dnpolry b e
prepol ymers include esters of

methacrylate; 1-azabiscyclo[2,2,2]-3-octenyl (meth)acrylate,

15 bloyc'le|2 2,1]-5 heptene 2,3-dicarboxylmnoallyl ester; dicyclopentadienyl
(meth)acrylate, dicyclopentadiényl oxy ether (meth)acrylate, and
dihydrodicyclopentadienyl (meth)acrylgl:e.

These photopolymerizable monomere majr be used individually or
in combinations ef two or more thereof.

20 Examples of acrylic photdpolymerizable oligomers include acrylic
acid esters of epoxy resins, unsaturated polyester prepolymers, polyvinyl
alcohol prepolymer_, polyacrylic acid or maleic acid copolymer

prepolymers, and other olipomers.
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nmet hacrylic acid dimer and pol yols, polyesters

oogﬁ,@h_?%l, formacrylic acid, phthalic anhydr |1Qem],§mg,{mm97
ehe oxi de, reaction products of ponV|ny .

a COhﬁyet&ﬁﬁ?J\Uﬂlﬂy%&gfl(?%}f daéme'f‘s ofehd ¢ 3 ggﬁsan ges

of po ene yCco elc an

Ci acrylate Vi cohol
byt asBet SRl irnianingel & '%@&%@L&ﬂm%
pol yvi nyl al cohol mnth succi ni ¢ anhydrlde and then
ek greaylat geiddpndreethadtepraisirophidipdicentyfdride, reaction
pol yacrylic acid or maleic acid copol ynmer prepolyners

pRodures vfieprgatkinnaid ngﬁlrﬁxjﬁéthﬁfl?hbwwﬁenﬁhd open-chain

et her-mal ei ¢ anhydri de copol ynmer and

oA e EET L PSR R AMES gl

Ex f ot I | ud th
| pr:gg ;?\E\%éeﬁg \?lirlfg’:loul %ﬁe&ﬁaﬁye%ﬁ%ﬁ@ %ﬁ&a}r}g‘&?% S%MS of

groups at both ends in which 20 polyoxyal | ene
seghaayiicaciddiaeunad eolysds, pedyestesadite egiy fogm acrylic acid,
segnents of both kinds are joined via urethane bonds.
ShitellicGoripaiiedy, anopmpetidy exille, iehatibn produdis a€ @dlyinyl

ot her conponents and they can be appropriately

@b%“ 55085 pREEE AV R Bb8 3o fui@L DR KRB gibviene
ﬁfﬁé@g Cafg"g ‘i”d S I tﬁljélg(ﬁ gﬂgt wgg%a% 22?? Soxygen |

absor bers, and phot ost abilizers.. Exanples of the
ant i sBpainplenef falpgiyl ag@hpkprmlmgﬂmhsde products
benzi sot hi azol i ne- 3- one, sodi um dehydr oacet ate, sodi um

SIaldRd & by 2thaifyhi B pelRIRYT aldohdl i dR b&@ﬂh%ﬂﬁﬁﬂlﬂﬂhnd

'~ benzoate, and pentachl or ophenol

then adding a glycidyl methacrylate.

Examples of polyacrylic acid or maleic acid copolymer prepolymers
include reaction pr;:)ducts of methylvinyl ether-maleic anhydride
copolymer and 2"hydr0xyet11yl'aérylate_, and such products that are
additionally reacted with glymdyl methacrylate.

Examples of other ollgomers include urethane prepolymers havmg
acryloyllgrcmps or methaeryloyl groups at both ends in which
polyoxyalkylene segments or unéaturated polyester segments, or
segments of hoth kinds are joined. via urethane bonds.

- Other Components -
No specific limitation is placed on other components and they can

be appropriately selected as necessary. KExamples of other components
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sodium No specific [imtation is placed on pH
adj usting agents and any substance can be used
WwOoa6e89rRd1Yig to the object, provided that it caffCEOPFUBT/068397

to pHto 7 or higher, wi t hout - adversely affecting the
mﬂwdenﬁﬂ nmmatlruea@..tmtepanfaeept@(anpfmzdfmms alt e:upH
adj usting agents include anines such as
agieatd) anoloxid aetsa U hhdcetbad) okgpbmabsieroxdmes of
al kali metal elements such as |ithium hydroxide,
p%%gbétﬂbgm&ox' de, and potassium 15 hydroxi de; anmoni um

I OXI guat ernary anmmoni um hydr oxi de, quaternary

hos oni u oxi de, and c¢ at es of ali_nmetal s
Do e B R S AnE e, dmss e 1o

-~ potassi um car bonate. Exanpl es of the antl rust agents
5 bengisgtieiaaeliive ¢ o, spdiesn debyiltmacetdticosadifiat sorbateychi um
t hiodi gl ycol ate, diisopropyl anmoniumnitrite, 20

pReftiasthibhliokde Slin @) isbdA{E heARSatd audl h@éf&ll@ﬁﬂﬁﬁé‘n&ﬂ“
nitrite. Exanples of antioxidants include phenolic

Sﬁ (FQXI dants (including antioxidants based on
ered phenol s), ami ne anti oxi dants, sulfur-

cont gi_ni ng, |QX|dants ph phorus cont ai ni n

ant i 0% ERAAC @fgtw!ﬁaﬂﬂi@c@gswﬁ PETYInpagerisoashany
Exanpl es of phenol i ¢ anti oxi dants (i ncluding
sahsiacedantle basleacordinigridehe dbbpdvgnptelided tiediuidean adjust
but yl hydr oxyani sol, 2,6-di-tert-butyl-4- ethyl phenol,

Ie@md “Hghey, wwith &t adé o/ I i ona
o ﬁ ‘ -gmet hyl e?]ebrli% (%Q%eéfﬁfﬁ%}gr%%l%ﬁe%l )

ethyleneb|s(4 5 ethyl-6tert-butyl phenol),
pieéamb@utylldenebls(?; met hyI 6-tert-butyl phenol ),
3,9- s[l 1- |netg -2 -(3-tert-butyl.4-hydroxy-5-
met hyt F—’*)O EBKR Téx IasyE pegents miclude amines such as

-2, 4, 8 10-tetraoxaspiro (5,51 undecane,
dmthanolamme and triethanolamine; hydroxides of alkali mei al

elements such as lithium hydroxide, sodium hydroxide, and potassiuml
15 hydro?cidei ammoniuﬁl i’lydroxide, quaternary ammonium hydroxide,
quaternary phosphonium Hydrbxide, apd' carbonates of alkali metals
guch as lithium carbonate, sodium carbonate, and'putassium carbonai,:e,
Exampleé of the antifuét égents iﬁcl-ud_e acidic sulfites, sodium
thiosulfate, ammonium thiodiglycolate, diisopropyl ammonium nitrite,
20 pef}taerythritol tetranitrate, and dicyclohexylammonium nitrite.
Examples of antioxidants incl}xde phenolic antioxidants (including
antioxidants based on hindered phenols), amine antioxidants, sulfur-

containing antioxidants, and phosphorus-containing antioxidants.
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1,1,3-tris(2-nmethyl-4-hydroxy-5-tort-butyl phenyl ) butan

e,. 1.3, 5-trimethyl- s
Wozzoﬂg?%ﬁpﬁs(s 5-di -text- butyl 4- hydroxybenzyl)6(5&”32%7!06%97

10

15

20

W absor

| ggﬁgéﬁ%%@andﬁ%ﬁaﬁ&gm%fﬁ BROP (RS SRR i,

and 19 5 [;\%KEE{JE%' ‘%‘ﬁ“‘ (%‘q@&% ﬂ?&ﬁbaﬂta based

hydr oxy op!l onat am ne.

&l di)%rga |p§.wpﬁg‘3l e cﬁdﬁ”é,@%wﬁ&%% 'r?gﬁlw Sl e,

phenot hi azi ne, N, N -di phenyl - henyl enedi am ne,
h§ltiortodr stebugly (?hﬁcxhelsoﬂ hutylet: ﬁydxtosyphmyl)pmpmnate
but yl phenol , 2, 4-di net hyl -6-tertbutyl -phenol,

@Qt ﬂo@ﬂﬁfeﬁéﬁﬁs@%mﬂ -G2ert- butylphenol) 2,2 muthyleneblb(d
ma hyl enebi s( 4- net - 6- tert but yi phenol )

i nine gﬁgﬁmyw@% o,

t et thyl e -tert-butyl -
o ome T SR sttt e A 1

1, 3-tris(2-nethyl)4-hydroxy- 20

@etmymhbuy&pmﬂnwlmympu 2EK 8k tesraafxaspiro(5,5lundecane,
sul fur-containing antioxidants include dilauryl 3,3'-

1 *1' ml@(fz%ba{ﬁt@hym&&ﬁs&m B iyasi R, PRRAE €1, 3Rt M thyl-

earyl thiodi propi onat

?Hr%%@o%ﬁbﬁ‘aﬁteb ng’ﬁerfmgrgf: oS PRShah sl (3, 13-

'dllaurég sul fide. 90 WO 2008/ 035797 PC1/J112007/ 068597
=

©terlps e bty lenm sfRob (- teovibutwidiy anti oxi dants i ncl ude
tri phenyl phosphite, octadecyl phosphite,

hydioxopheyyIdhespdhite]methiddeaur yl trit hi ophosphite, and
tri nonyl phenyl phosphi te.” Exanpl es of UV absorbers

i ncl uﬂg%eﬁjs gﬂ;;fxﬁmfaﬁﬂéf AR DREGe ph&ﬁﬁgaabhtmghﬁne

ate absorbers eyanoacryl ate

N,N'-diphenyl-p-phenylenediamine, 2,6-di-tert-butyl-p-cresol, 2,6-di-tert
butylphenol, 2,4'diﬁxlethyl"ﬁ'tert“butyl‘phenol, butylhydroxyanisol, 2,2'
methylenebi$(4"methyl*G—tert~5ﬁty1phen01), 4,4"-butylidenebis(3-methyl-
6-tert-butylphenol), 4,4"thiobis(3-methyl-6-tert-butylphenol),
tetrakisimethylene-3-(3,5-di-tert-butyl-4-
dihydroxyphenyl)propionate]methane, and 1,1,3-tris(2-methyl)4-hydroxy-
5"tért-butylphenyl)butane,_

Examples of sulfur-containing antioxidants include dilauryl 3,3"
thiodipropionate, distearyl thiodipropionate, lauryl stearyl
thiodipropionate, dimyristyl-3,3"-thiodipropionate, distearyl-p, B

thiodipropionate, 2-mercaptobenzimidazole, and dilauryl sulfide.
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oet oxybenzophenone, 2hydr oxy- 4" ndodecyl oxybenzophenone,

2, 4- di hydr oxybenzophenone, 2- hydr oxy- 4-
wonashexybenzophe none, and i 0 PCT/IP20TAGEZ9T

2,2',4,4" -tetrahydroxybenzophenone. Exanpl es of

benz m“haamzleh of pogiisoubenatainthy datidxid@nihycdiody- 5' -

tert-octyl phenyl) benzotriazol e,

tﬁphanmfﬂ;roegmﬂé ﬁc‘!ﬁ&&%ﬂlﬂﬂ@é}ﬁhio tPRRESIRBO) Kite,

droxy- 4' -octoxyphenyl benzotTri azol e

vl WE‘%%%&WM?E ahat g%&i%ﬁ”@ﬂl‘é?ﬁ%?ﬁ 'c)y| ate WV

absorbers | ncI ude phenyl salicylate, p-

t er t HxamplanehliV 8 ﬁqr@yrsatrwlu%b%zqzﬂwppﬁéﬁ‘&|dbb0rbm

- salicylate. Exanples of eyanoacrylate UV absorbers
5 benedtriterobi UMW aRscrpars) saBeydadte pheapsorbery lcghaoacrylate UV
' nmet-: hyl 2- cyano- 3rret hyl - 3- (p- net hoxyphenyl ) acryl ate,

P AR
D o Eivegnries 9 b bdiiohe L dregibars darlovs 2 wtromy ey

(11) 2,2 thiobis ort
ogkesy bpheardicavay affmdmgxmékryﬂaﬂewéowhﬂa@pphmone, 2ehid
2,2"-th.iobis(4-tert-o(,.tyl phenol ate) triethanol am ne
dithedeelybdddopheddn¥\(2-B9U8A:08 4 0k SihoRGhé ARG HoA0 BMeY

The ink in accordance with the present invention is

.10 z@{]%i%EM S,ELS&/ B%'n%ﬁﬁéh&% or dissolving at |east

wetting agent, a penetrating

agent, ur f act ant and cessar: .
Ry R g PO A e o A
m xing, if necessary. The 5 di'spersing can be ‘
trdatyipbenyDdrenestmiprae, WE thydreand-mathylphenyl)
honogeni zer, a ball mll, a paint shaker, and an

bidlnb6 Bl & zd(&mﬂ@mfsg«r @ﬂ@ﬂy;ﬁwﬁyn E@Mdmagomnd (o My @ xy-
can be perforned with a usual stirring machi ne usi ng .

AR 8 P PRHARY D5 Bhlokbnaofhiadoll] 0N SPeed

15 | Examples of | s:i}jcylate UV absorbers include phenyl salicylate, p-
tert-butylphenyl salicylate, and p'octylphepyl salicylaie.

Examples of cyanogcrylate uv absorbers i.ni:lude ethyl*2*cyano-.
3,3"diphenyl acfylate, methyl"2;cyan0“3l"methy1'3'(p‘methoxyphenyl)
acrylate, and bl_xtyl'z-cyano-S-methyl"3"(p"methoxyphanyl)acrylate.

20  Examples of nickel complex UV absorbers include nickel
bis(octylphenyDsulfide, 2,2'-t;hiobis(fl'i:ert;*octylphenolata)~n*butylamin@
nickel (I1), 2,2"-thiobis(4-tert-octylphenolate)-2-ethylhexylamine nickel

(1D, and 2,2"-thiobis(4-tert-octylphenolate) triethanolamine nickel (IT).
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machi ne. io0 Physical properties of the ink, for
viscosity and pH are preferably within the

SRR o
WO IR A ranges. The ink viscosity is preferHpi4P2HEKEso7

1 cps,.or .npr.e to 30 cps or Jess at 25C .and a range

of 2 é‘ﬁslnglwﬂewamg otk the Bresent dnvepaprpis menutactured
viscosity exceeds 20 cps, stable ejection of ink is
by destaregdif diseelving at khsenater 2 (heapltl & veptingerabt.ya
7 to 10. No specific, limtation is placed on the ink

sohtratiaggent CABURACt AR if BdRkya GebatdradndniRhdé NYan
to the object. Exanples of suitable colors include

5o 8 mEBRER et Aok BB el Bl ERE Tl

'such colors, a 2Q nulticol or i pmage can be fornmed, and
BRSIBE SRR NS4 or&?érdﬁﬁ%ﬂm %ngla#w% Pk, a

enploying all the colors, a full color inage can be
homegenizeTrebal knilh aapxiot dhaker, windn hirpsesedispersing
i nvention can be advantageously used in printers '
£FPARE1LH0 St oA d DWiRELd S0 b&hefBAdSd witRe S0 atirfithe
ptezo-type ink jet head 1 n which a piezoelectric

I i: . / P . 008597 .
SR uube AFibUEC R SR Fibiel S HPRTRE 1j$P8Fine
|OCﬁ%ed in an ink channel, an oscillation plate
FECHMy a wall surface of the ink channel is

.deforned, the internal volune of the ink channel is

changBhysiagnldpmperinks ofithepindd, forsexairepleedistesity dngpdbaee

Pat ent Application Laid-Open (JP-A) No. S 02-51734),

eft B 1§ Witldihl 12d HIIewWIRE riRe. i nk jet head that uses a
eat-. generating resistor to heat the ink in an ink

* hangh, S G0 5 A AL G ORI R

el ectrostatic ink "bet head i n which an_oscj!l]ation
ot 4p'&, and a range of 2 cps to 20 cps is more preferred. Where the

viscosity exceeds 20 cps, stable cjection of ink i8 sometimes difficult to |
ensm;e. The pH 1s preférably 7 to 10.

- No specific limitation 1s placed on the ink color, and it can be
appropriately selected accordiqg to the object. Examples of suitable
colors include yéllow, magentﬁ, (;yan, and black. .Where recording is
performed by using an ink set employing two or more such colors, a
multicolor image can be fprmed,‘ and when recording is performed using
an ink set employing all the color;a,, a full-color image can be formed.

The ink in accordance with the present invention can be
advantageously used in printers employing the following ink jet heads:

the so called piezo-type ink jet head in which a piezoelectric element is
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formng a wall surface of an ink channel is disposed
opposite an el ectrode 10 and the oscillation plate is
wodedsorsaed by el ectrostatic forces generated bettvmeanrmesso7
the oscillation plate and the. el ectrode, whereby the
usetiersnapressole genefating uhtkhah preslurizes dchhlgeded md aannk
ink droplet is discharged (see JP-A No. 06-71882).
c%hlaﬁlﬁc,P ayd bdciBflorl p141R ﬂ)hﬂmg‘lﬂi v@-ﬂ! Lﬁmg@ of ﬂl@ﬁﬂ@é}ﬁﬁﬁﬁ? is
the present |nvent|on in |n accor dance
r.esent ent|
d@‘é ‘?%%‘EZP% g VRlsERE o8 e "Ilhgﬁ'b‘é’}‘i R fan it dedmink
ot her .approprjately. selected components. No specific

drppiet ds p mﬁtqu(ssp depangse PateriohpRilgadion hawl OpenddBiyd No.

- 20 structure, size, and material thereof can be
Oab@l'm#)i ait ahwseum gk rragleipei ik jeohtdk tlod] ewis. a Feat-
exanpl e, a container having at |east an ink bag

é;cﬁ[é[‘ﬁﬁ’ngf; E‘MI%Q BIHH rﬂH@th%'&%t gﬂ JHanRePhnd - goBiR gas
I m can be vant ageously use 93 WO 200§°/ 035797g

ORI M o i

i ?WS an exanpl e of 'an ink cartridge in accordance
mgtlﬂ wlwék@ﬁtoswvémkm hcwﬁldlnnrvgw & pesidakion plate
configuration also including a case (housing) of the

foringgs twaltlgerfatovhan mn]Ei(,hanﬁel & disp@sedidppoente tan clg@rode
200, as shown in Fig, 6, an ink bag 241 is filled via

= éHékoécﬂﬁdeJRpﬂﬁtm A Boral @&U%E\%.w ﬁ?ﬁéé‘%ede‘i‘ﬁai 9

port 242 is osed by usl! ng reri
[ 243 de f bb
HeEwb the SflRteh FIRRRSul She a1ttt Phe Sig bt grft{}

enabl e the supply of i nk to the apparatus.
volunfxe of the ink cgdnnel is changed and an ink droplet is dlscharged
(see JP-A No. 06-71882).
| (Ink cartrldge)
In the ink carmdgo in accordance with the present invention, the
ink in accordance with the present invgntiqm 15 accommodated 1n a
container and, if necessary, the cartridge can contain other appmpriat;,ely.
selected compnnént_s. - |
No specific limitation is placed on the container, and the shape,
structure, size, and material théreof can be appropriately selected
according to the object. For @xaﬁple, a container having at least an ink
- bag formed from an aluminum laminated film or a.resin ﬁlm can be

advantageously used.
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10 The ink bag 241 is formed froma packagi ng nenber

air-inperneabl e al um num | am nate
WQ’F]%’S’"?IV)"‘Dag 241 is usually accommodated, as 'gﬁ?{élm%ﬁ“w

Fi g. |9Ie a art. case 24 th at
be-us LAy R A TR R
-various kinds. 15 The ink cartrldge of the present
ﬂﬁdéﬁﬁ» &n Hargr Bz Grahosysnan psample of an gnk cppaidaerin
i nvention and can be used by detachably attaching to
hberdhetowatdesior plagdnt ilvargion; aadrifigh§ sapparatardigufation
the present invention. (Ink jet recordi ng apparatus

ang memdlﬁ{; c,e @r(ﬁlbﬁ‘&ngﬁémmy@lrtﬁhﬂ @ho&ﬁ&’ﬁnﬂ%r@

appar at us O € prese I nventi on contal ns

appr o At “équé%% 0. s obin 5 TR it 341 3p filed

stimulus generating unit and a control unpit. The ink
yex andal ﬂ@ﬁd@ggmhgfaz endiavacpriesenthe mkelnading Dot Ades
at least an ink flying step and, if necessary, also
thhed cldesd dp Fusimpi Vaby 184 c\iﬂrﬁ%ﬁeﬁ%ﬂ%n ink release port
PCT/ JP2007/ 068597 sel ected ot her steps, for exanple,
949%5‘&8 HondgRahak: Hﬁn%cﬁﬂs YickcRd PR Medid SPrhel NE

Jet recordlng met hod of 'the present i1nvention can

REperthiago SRaRit e s FEREE el Al 1 o1 o

-t he ink f|%l ng step can be advant ageously perfor med

wi th tThe inkibag 241ng formed fomm erpankaging meopler such as an
advant ageously perforned with respective other units.

hitkirhparinnentsdt ebumiiumikdihgtaiDfiling Theheki hde 24V ingsually
step is a step in which a stinmulus is applied to the

_. %Pcdn%m té&%s%@%‘% FIYY €N hi R aﬁﬂ&sﬂmf‘@aﬂtﬁdgé“déﬁz&@

anlrra

that can be used by depachably attaching to ink jet appamtuses of
various kinds.

.The ink cartfidge of the present invention stores therein the ink of
the present invention and ean be used by detachably attaching to the
below-described 1nk jet recording apparatus of the present invention.
(Ink jet recording apparatus and ink jet Irecording method)

The ink jet recording apparatus of the present invention contains
at least an ink flying unit and, if necessary has appropriately selected -
other units, for example, a stimulus generating unit and a control unit.

The ink jet recording method of the present invention includes at

least an ink flying step and, if necessary, also includes appropriately
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recorded on a recording medium The ink flying unit is
a unit that applies a stinulus to the ink of the
wWORoeses7i nvention and causes the ink to fly poTnEDOT/EES597
an imge on a recording medium No specific
sejentddadtiben stepspfacechmople hestimildd gomgatingtsted Sndrd
exanpl es of suitable units include various kinds of
cHR%el &@pf or ink ejection. In accordance with the
present; invention, it is preferred that at | east
SONE £0 nents from anmpng, a.J.i quid chanber, a fluid
- oo AT IR teerBRE BREHEL P tehieGenl Hentignian b°
nozzl e menper of the ink jet head be 20 formed from a
aguaatdzgousiyimplemented withshe yrlejaterecendang ppparatvged the
~silicon and nickel. The nozzle dianeter of the ink jet
5 phegalkentenipsefaidhbhey inddfipmosteplc@sshe pdefmtagbbysiy mto
‘ 20 m 95 WD 2008/ 035797 PCT/ JP2007/ 068597 Further, a

r.ad. i s - .
oGS o AR £ s e bt
tg“g inﬁ in, the sub- tank be replenished via a supply
PEHBECASFALRFESPIAELYCAthET yadts. Further; with the ink jet
recording nmethod of the present 5 invention, the
- ek itlving istap anith bk Syirganitity is preferably 8 g/n2 to.
20 g/nR2 at a resolution of 300 dpi or higher. The

st i MIthesinkalyiBg g6 & 2kesh i @hicxampineulualik Apblied to the
stimulus generating unit. No specific limtation is

o iBLPEER, BRLEIE S LSBT ol DEQGBBLPIR

sui table stimuli include heat, pressure, vibrations, -
regoaded gRta repREd@E BPHRI can be used i ndividual ly or
in conbinations of two or nore

The ink flying unit is a unit that applies a stimulus to the ink of

the present invention alnd causes the ink to fly to record an‘image on a
recording medium. No specific limitation is placed on the ink flying unlit,
15 and eﬁamples of suitabie units include various kinds of nozzles for ink
gjection,
InammﬂmmewﬂhHmpmmmmhwmumnjtmpm&mﬁdﬂmtm‘
least some compbngnts from aﬁbng a li(iuid chamber, a fluid resistance.
portion, an oscillating plate, and a nozzle member of the ink jet head be
20 formed from a material comprising at least one materal from among
silicon and nickel.
The nozzle diameter of the ink jet nozzle is preferaf)ly 30 pm or

less, preferably 1 pm to 20 pm.
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1S e)jecte

t hereof. The preferred anong them are heat and

““F%ﬁﬁﬂggey Exanpl es of the stinulus generatlnavgghhgmeﬁ97

a heating device, a pressur|2|ng de

pi ezo an. 0sc t.i.on ner n 15
v cf‘ﬁ%‘%‘%?ﬂ‘—?’giﬁﬁaﬁl R PRkt Al P RETE SR fie
exa es.include a |ezoelectr|c actuator such as

SHRR é‘l‘feé‘i‘lf rePEvadechbove thedindgiet hepd angrth eﬂﬁktm&besmh
t hernoel ectric conversion el enent such as

heak bgenpleatshngl vinesswimdy tabd fermltby snkhastridgeansi ti on
caused by filmboiling of a liquid, a shape nenory

al | oy Fagtiat Yith PR idISRS racdPldd riBSE of Eﬁ@ﬁtésleﬁf‘
caused 20 by tenperature varla i ons, and

S t. ctrostati C
BT R i R Rl AR p 4 f lﬁrﬂztfﬁrﬁgﬁtﬁe Bt 20
and it differs ependi ng .on  the type of the stinmul us
g4efat ﬁdﬁb@%&?ﬂc& ORrfi orrdgher.i mui us is "heat"
thermal energy corresponding to a recording signal 'S
96 WOTheG8/M3hiASArHE génerBROD) THO685ADle,imiphthedtinfidus
exanple with a thermal head or the like, to the ink

Lesdtthg hRitt Moo ESERA iR A8 is 9&%@@ %B%@%Lﬁﬁ@lua dnd it

generated in the ink by the thernal energy, and

0 e e SR e B Rabtaiing WiRe B ghs ﬂé@lﬁf@f%@ of ' "

‘Further, when the 5 stinulus is "pressure", where a

guitehlgestinguligprivde hentapisseurss vabeationse raddight. These

adhesi.vely bonded to a location called a pressure _

stianfiecan beivded ihdeidwklchaimnedmbixsititerst dfewoaaandiag

head, the piezoelectric elenment is deflected, the

VI 4OE %eg&l@fepf&ﬁé%sgcm@m%re héat SfpRskouAnd the i nk
as a rop et ron1a nozzle hol e of t he

recor The, size of.

CauseHEREs Of the s ab G FnoFaping wlaptsae o st dévice,

- ejection velocity is preferably 5 ms to 20 ms, the

gmr@eswglzmg device, a piezoelectric element, an oscillation generatmg
dc,vme an ultrasound gencrator and light. Specific examples include a
piezoelectric actuator such 'as a piezoelectr_ic element, a thermal actuator
that uses a thermoelectric conversion element sgch as heat-generating
resistor and emﬁloys phase traneition cﬁused by film boiling of a liquid,.a
shape memory alloy actuator that uses a metal phase transition caused
by temperature variations, and en electrostatic actuator using
electrostatic forces. |

No specific ﬁmitation is placed on the ink flight mode and it differs
depending on the type of the stimulus used. For example, evhen the

stimulus is "heat", thermal energy corresponding to a recording signal is
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frequency is preferably I kHz or higher, and the

resolution is preferably 300 dpi or higher. No
wospegiskiee |imtation is placed on the control pgnjezon7/068307

provided that it 15 can control the operation of each

infpdrhal, dpoveasipicwities (hdich sl héanttok biee 1ikONo e ivRilbeated
can be appropriately selected according to the obj ect .

ihYhe r@?‘(ﬁﬁ%%hﬁﬁ‘d & dl?lﬂg‘;lgs? Hréageﬁl?lsﬁg&l FCRL 4 bg Lh% he

conputer € anode nplene

ink j recordi,ng nethod. of the pre i nventio

Frof b and i Re Gk A8 picgrorh BS A AR08 4G e prede Role of
20 invention will be described belowwith reference to -

thh ereeqrdingl bdad bavihagaessive dfike jgos nudbbdexli Horthepawhemshe
shown in Fig. 8 has a main apparatus body 101, a

5 seaReluslisefrdssaye"] Ghe¥® l{‘xn\kﬂ Qs HERA B a pRAEREMH
' body 101 and serving to cf’t he "paper, a paper

| t on the
IR g iR VB Bty ieic
E ﬂ g007/ 0685§‘e st ocki.ng .t he pap on. whi_ch_i mages
s vekshapnebimsidisthe yesPrEAE, heady P pigzepleskrie Pleawt 18
| oadi ng unit 104. A control panel 105 conprising, e. g.
defletted], theyslame ofithti pysayre clsambepossdiuend; wed dbpark is
surface of the ink cartridge |oading unit 104. The

djdtted 8k ol didgeet] mﬁwaoméquﬂf}f OasredoRiihiAagcover 115
that can be opened and closed to install "and renove an

o L0 9B e AR, LB BRI AL ey 1

supported so th |t can _slide in the main scannlng :
44 ple £ gischgn é{cg%‘ilfdemrwaferghlyaﬁ an/g taZymin she faivieg e
gui de nmenbers 10 extending in the transverse direction
- Hstuemen i préferatdyrli gHe wwildghet, atrelsthe( mwbldtéeh tshereferably
figures), and the cartridge can be noved for scahning
300 dfi®r higher.
No specific limitation is placed on the control unit, provided that it
15  can control the operation of each of the above-described units, é_md the
control unit can be appropriate’ly selected according to the object. For
example, a device such as a sequencer or a computer can be used.
One mode for implementing the ink jet recording method of the
present invention with the ink jet recording apparatus of the present
20 invention will be described below with reference to the appended
drawings. The ink jet recording apparatus shown in Fig. 8 has a main
apparatus body 101, a paper feed tray 102 mounted on the main

apparatus body 101 and serving to load the paper, a paper discharge tray

103 that 13 mounted on the main apparatus body 101 and serves for
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WQHIPIEY

direction shown by an arrowin Fig. 10 by a nain
scanning nmotor (not shown in the figure). In

Y 133, a recording head 134 conposed dFH%EﬁWW“M&”7
heads S for ink recordjn hat ej ect
Aita e hoop e holiah g gemb (g bectgionta Kpjmedhand an
bl ack (Bk) colors is attached so that a plurality of
imk cadpidgpilomdipgrurit 404. d cenfgeldpanelt hed domprising e.g.
perpendicul ar to the main scanning direction and the
boverol Bplein®helitplan, M diegddedns flacapsovewndich ofUnktisk
conprising as an energy generating unit for ejecting

EORrid gF 103.5;{1@ 121}1?3198' @m @mﬁqag@ ioﬁﬁgg 1% 704 has a

pl ezo€l ectr enment , erna act ua uses a

er noel e conver3|on el e uch as_heat -
é@ﬁépawr gfitslsﬂtsqa& %Ia@‘&ﬁlpﬁ"b‘ge ﬂﬁﬁ‘ié%”%%taﬂﬁﬂt ¥fignove an
caused by filmboiling of a liquid, a shape nenory
ik cartodiga0dr t hat uses a metal phase transition
caused by tenperature variations, or an electrostatic

act ual:efid®8nhd\R AA0HABRETRGTI 01, RRONHABRE BTy, UM Tig.

electrostatic forces can be used as the heads for ink

q@ Ua BEGH enl%faig%'?li)ﬁm}ﬂ&i' 43 hta@ %t ﬁaﬁ& %ﬁgg [DI? tf;'c,e ﬁ{jauji %é}anmng

e carri rres sub tan or sup

i,nks .of ,each . colqr, to e rec head 134. T e |nk
directan by esemideiqd el %‘HP pgtay Zﬁgﬁﬂgeaw«w ers

.supply tube (not shown in the figure) for

eeipindmgs bt itaasvemseslhitect mmkbet8®enirlofhn ’Imbnghk side plates
cartridge 201 of the present invention that is |oaded

(o Rtddéhd AR tdidge L0868dR8 cHRiHe thBPed B dehnhi ﬁnhe
hand, a hal f-noon roll er (paper feed roller 143) t

- FRSRBECARA R Sl TETO Y f%ﬁﬁ*p%a*n%ﬁh?flg%?ﬁgm

&ﬁe pape L f eed roIIer 143 and nmade from a materia
QN AN @ﬁﬁPF?%tlon coefficient are provided as paper

- feed unit

In the carriage 133, a recording head 134 composed of four heads
for iﬁk jet recording thet eject ink droplets of yellow (Y), cyan (_C),
magenta (M), and black (Bk) colors is ettaq:hed so that a plurality of ink
gjection ports are arranged in the direction perpendicular to the main’
scanning direction and the ink ciroplet ejectio_n directions face downward.

Units comprising as an energy generating unit for ejecting the ink
a piezoelectric actuator such as a piezoelectric element, a thermal
actuator that uses a thermoel@ctfic conversion element such as heat-
generating reaistoy and employs phase transition caused By film boiling
of a liquid, a shape memory alloy actuator that uses a metel phase

transition caused by temperature variations, or an electrostatic actuator
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for feeding paper 142 that was | oaded on the paper
| oading unit (pressure plate) 141 of the paper feed

wotmeyo3k02, and the separation pad 144 is bi ayed/eovangser

the paper feed roller 1,43, 15 A conveying belt 151
usong eleettosbetaforesd dan e Lsad ki nhe hbedp fpeinkig? re@rding
conveying it, a counter roller 152 for conveying the

cBARBEutlAL the AVBYRE hdQmishe paper feed unit via a.
gui de 145 between t'he counter roller and the

' bel t ,a. ing gy 153 { hat . _
conver etk 33 RrRS G nBYs derton 30pIERE ks afpach
al nost vertically upward by 20 al npst 90 to align the

cplpde bhﬁtrﬁcqrﬁélﬁbgﬁ@iywﬁg T imk afghe pragent wivension isnd

- pressure application roller 155 that is biased toward

supeliedmieynrigk sapply thide Gict khawplLishiteghgerdder 154 are
provi ded as a conveying unit for conveying the paper

R R BRIz

chargi.ng roll 156 i tovided as a chargi unit
ogpat poapfion Ehat i ng Tedunte e duB tarerid Bitag iy 167
belt 151. The conveying belt 1,51 is an endless belt

t hat O tie peerthemds @t halbmroon wdlerdpaner fesd rollet 343hthnt
a tension roller 158 and can rotate in the belt 5
cannyeyspgt ghpectidehediney slhsnidybmoa papér alling Qhit 141
exanpl e, has a surface |l ayer serving as a paper

t | QR: [ far r4@si ,

B4 S0 AR L PER lehe tho pREFPRCU SR LENL mags rom
resistance, controlled, faor exanple, a copolymer of - |
3 BAFEREL S et Ayt e intowtRgiBare pEavaasS A A oh Acad wnit
layer (mediumresistance |ayer, ground |layer) that is
fanteeding paoen tktlvtmeasiaasiedain de pager losilsngnod (pressure
| ayer, but was resistance controlled with carbon. A
platefld AMRiTRE pafdr feeddirsPA92daRBRRS sbpashtidt hAA 124 is

"region created by the recording head 134 on the rear

bEASR QwdriGhe paper feed roller 143.

| A conveying bélt‘ 151 for electrostal:icaliy attracting the i;)aper 142
and conveying it, a c’ountef roller 152 for conveying the paper 142
conveyed {rom the paper feed unit via a guide I;I-S'between the countef
roller and the conveying belt 151, a c:onﬁeying gﬁide 153 that converts
the direction of the paper 142 that is fed almost veftically upward by
almost 90¢ to align the paper with the conveying belt 151, and a distal -
end pressure application roller 155 that is biased toward the conveying
belt 151 with a pushing member 154 are provided as a conveying unit for

conveying the paper 142 fed from the paper feed unit below the recording
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W%z '518@?7)& scharge roller 172,

conveyi ng belt 151. A separation hook 171 for
arating the paper 142 fromthe conveying belt

and a papﬁr i's '6‘1@%%%‘!‘76’885’97
17 .
Pud iy R BB R 1355 R ARl a A PERE il o,

the recording.unit 134. The paper di scharge tray 103
plectiiepbs elpisdng e Rerfaapef thy exwayipe belslbdr 172, A
two-si de paper feed unit 181 is detachably nounted on

t he r@&he coRfewmpfladelPpbid anrndiest heltnthian iaphetdiadsbetween
body 101. The two-side paper feed wunit 181 takes up
hRenbPapak r%ﬂar &sv e uﬁ Ysidd Bolt it B4 RRd %ntﬂa@dte in the belt

conveylng belt 151 in the opposite dlrectlon turns

B, D TP AP

2008/ 035797 PCT/ J112007/ 068397 beIt 151. A manual
lnyesserviag asm pangoaitsagiiansedaceorhattis fopped from aaesin

of the two-side paper feed unit 181. In the ink jet

pratatichyittppahbduess dheb@apty pidhatsw sepelr sisedaans
fed sheet by sheet fromthe paper feed unit, the paper

dtdrbiad, the eﬁ&rﬂgﬁe 3 fg@gﬁgeﬁbﬂ%‘%}%ﬂ%{égﬁ@m% E\ﬁﬁte'tﬂgloge

I's guided by th and conve

HEHHE Qﬁté%ebﬂ%yﬂa%g?@ﬁam 'rs%lgﬂw*ﬂa%fgﬁ Foug oy et is

't he conve){"bng gui de 153 and pressed_agai nst the

efagnel Btprial he thie sesistagnd laversbut was resistance
appllcatlon roller 155, to convért the conveying

cintesllébwittheiboh. Aguile mbibsl 19Q.is Aisgdkd opbbEite the
conveying belt 151 is charged by the charging roller

- PR CAICDAREI b e TRpPURE AR DGR Y Bf SRR A e

gorx{v\(/ayugg gﬁi 15910% géﬂ‘ atmndhook 171 for separating the paper 142
from the conveying belt 151, a paper discharge roller 172, and a paper
dischgrge roller 173 aré provided as a paper discharge unit for
discharging the paper 142 that has beekn recorded 1n the recording unit
134. The paper discharge tray. 103 is dispdsed bglpw the paper discha}.rge
roller 172, . | |

A two-side paper feed unit 181 is detachably mounted on the rear
surface portion of the main apparatus body 101. The two-side paper feed
unit 181 takes up the paper 142 r.eturned by the rotation of the .
conveying belt 151 ‘in the opposite direction, turns the paﬁer over, and

feeds the paper again between the counter roller 152 and the conveying
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134 according to the inmage signal, while noving the
carriage 133, ink IS droplets are ejected to record

woQD®/:ke on the stopped paper 142, and the pextrloonessser

Is recorded after the paper 142 has been conveyed
bely DSIghAtdanup) paeireeod neds U832 tapasiddédor the neper dunfyce
end signal or a signal indicating that the rear end

oPind BoRaREhadd2Batieagled the recording region is

received, e recording operation is stopped and the

aper. 2.20.is discharged to the pape i.schar ra
o Tabedn Rt PR RO RE Hrhatat T he 2oPRe 14518 SamkTed b
detected, the sub-tank 135 is replenished with the
fed gheetdhy ahetfromfthe mapker dend tviti ke paper L2 ghabeifed

- 101 WO 2008/ 035797 PCT/ JP2007/068597 1In the ink jet

al&%® hfli d16103P PaFtRfall BOWA ik Rulddgl byl 8he guitley14®-dmlich
drying unit and a thermal fixing unit (drying unit)

kS8 G BEl ARG FERRL S

transferred fromthe .conveyin 5 pelt 151 after .
reBRpias: cohisialepar tBe pabeRes %ﬁ@@ﬁyn Pepegnveyig gride
the drying unit side via the paper discharge roller
158xnd peerspé agethst dhe cynvarng dedthl &l by the disthl and
dry-to-touch drying device 203, while exposing the

pFESH W apflicABieASSREY 155 Ot MRRERE tIRNG@IEMy e 8ldtiah Ehérdof
a contactless state. The recordi ng nedi um subj ect ed .

b{yﬁal%& s-ttg%-otouch drying is successively 10 passed from

e ai'stal” end thereof via a fixing roller of a fixing
devi ce 202,. thereby caonpleting the thernal . .
pr oce’%ts'ﬁﬂ@ .tmmz.ﬁe PANEHGRE et égbﬁpq: ATgpA Py harging(
in which two fixing rollers of the fixing unit are
rpllewild6dand the pipeni42 i cgetrbsntiiaflyerttrated to Wien a
medi'um A4 is conveyed froma conveying belt A, ~
cBh¥ey iRt E 151 and conveyed thereby. By driving the recording head
134 according to the image signal, while moving the carriage 133, ink
droplets are ejected to record ome line on the stopped paper 142, and the
next line is recorded after the paper 142 has been conveyed through the
predetermined distance. Once a recording end signal or a signal
indicating that the rear end of the paper 142 has reached the recording
region is received, the recording operation is stopped and the paper 142
15 discharged to the paper discharge tray 103.
Where the ink near-end inside the sub-tank 135 is detected, the

sub-tank 135 is replenished with the required amount of ink from the ink

cartridge 2071,
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15 drying is performed with an infrared heater A2. By
| two fixing rollers, a fixing roller

W(?r(olv) d,.i.,?% A and a ‘
FUPY YDl 1 er B, and using the two roliers, FHEIPIH007/068597

P oAU S TSP Bl S B B

provided, in a printer as shown in Fig, 13, or may be

AreRBJRYt a8dat Hreamgaldxing pintt (dyyues nei) appimsieHed oxi the

device can be controlled with the fixing tenperature

odnjet obcaelng apphrite ghoesein Fignventi on. The

configuration of the fixing tenperature control

devi CRefe?'rHﬁzsthFFg? 1t30tl&oghﬁrﬁmxﬁt@&ng@Heﬂrfréﬁ%%rc%ta% ing
(de W t

by nonitoring ecting one femnperatureé sensor

R R RIS AA

| * CT/ 3P2007/ 068597 agai nst each other. When a paper
dnaeg yuak side vettheampendischergorallarsl 73 isembiatted éo dry-to-

performed by detecting the roller surface tenperature

tavich driyéng wdolp ardaiyttogtonen deyingndbvaod 204 iwigh b ekpesing tthe
full-length heat generation state and partial heat

SRA8IAL Ok, ft@ih(ﬁ‘gk‘iah e%eﬁ‘gﬁg%&lﬁrﬂi?%‘? al daﬁl%ﬁy@%qrsi Hate.

a range 1 n which the ater c be conducti ve.

anpl e,,.the surface .t rature in . the .partition .
PEERroe g s HipieOR R RS ot (bRl pupceisively
moni tored, and the nonitored tenperature ' signal is, '
passed ol e distd packiheseafviea fAxingrellenpf a cﬁ%ﬂleg device 202, -
Further, the set tenperature can be anal ogous to the

tiwreby besplangy the Vieerewdltprotedsiig. to that can be
changed (inputted) in advance. Such fixing device

o oo AR EARR bETREGE R QAR PR

S BERL R b SR BE R Ein 2

exanple in which the
When a medium A4 is conveyed from a conveying belt A1, dry-to-touch

drying is performed with an infrared heater A2. By providing two fixing

" rollers, a fixing roller A and a fixing roller B, and using the two rollers,

the processing can be performed at a rate twice as high as that in the
case of one roller. This unit may be provided in a prinier as shown in Fig.
13, or may be provided separately as a fixing device.

Such fixing device can be controlled with the fixing temperature -
control device of the present inveﬁtioﬁ. The configuration of the fixing
temperature contrql device 15 designed to control the rolle‘r temperature
by monitoring (detecting) with one temperature sensor the surface

temperature of at least one roller of a pair of rollers that are pressed
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IS present invention is applied to a fixing device
having a heater (long heater) 21 disposed inside a

WORPSE Y7 ol | er and having a heat-generating PETARAT68597
along the entire length of the fixing roller and a.
aﬁémsgrea@bwéh@r- Wewmet paper ﬁmﬂtnyma*easg@trwcmn the two rollers,
heat - generating filanment. An AC voltage of 100 V can
contrappl pedoiroed be debantingdgad srllaGuatdel tongeheaiherwidh the
with 20 relays SSR1 and SSR2, respectively, and the

té:%'p@l‘été@géné’d’idarﬁ?%i@ﬁﬁ}ﬁ %Mﬁlxﬁﬂw?%%ﬁegl Pehfom a

tenperature control crrcuit 22. In nper at ure

trol ci ity 22, . in.detail .in Fig. 38,
cERGHon i ia dutirbiol Bl 8P Bernbio St VDA o

- single conponent for the roller incorporating the
5 psedpterméngdinteovaliy o vhyechwavbiclothy keatonpan dd cooduidve.
2008/ 035797 110/J112007/068597 w th a signal Ref

- Foprexasniodiiegsurfa@ t2eipdraties @t tHeep Mtithoraraomp af Mofixing
24, and when the difference between the two signals

r%ﬁj&éﬁ?ﬁxg&?ﬂ% rdlferdS moWigRea t“@?&%‘?ﬁ?‘gﬁ%ﬁrtﬁ@gﬁ%ﬁ%

enperature contro P

AND. gat AND1. and:- AND2. |In the AND gat es. AN apnd 5
SR 1.0t RERERYS, TaodUuirts g SRS < I GRARIForf rthor, th

i-'S.possible (set in advance}l are alternately inputted
s¢¥ tamperndure taw be amalegoR® tbdhe ve-whlodicontuetier c@trahdnit
. long heater 21, and when the signal fromthe i

10 thonEai Bk @hangdd nguted) sh gdghnésom the tiner 25 are
superi nposed, a signal that actuates the relays SSR1

o0, 3508 0l AN P g R

copi €s may
timng chart of a switching signal of a control, heater
 devismp Aestibash foBerp e IRHE, B-edkh BREI o Arcomfiuration
tenperature control signal from the conparator 24,
exahple poeresf gneticovn o e Fetele. S9R1 and SSR2 t hat
control the Iong heater and short heater. In a
st angyBy3BisAd Bircuit diagram relating to an example in which the
15  present invention is applied to a fixing device having a heater (long
heater) 21 disposed inside a ﬁ:&iﬁg roller and having a heat-generating
filament along the entire length of the fixing roller and a heater (short
heater) 20 haviﬁg a shorter heat-generating filament. An AC Volfalge of
100 V can be apphed to the short heater 20 and long heater 21 with
20 relays SSR1 and SSR2, respectively, and the relays SSR1 and SSR2 are
actuated by signals from a temperature control circuit 22. In the
temperature control circuit 22, as shown in detail in Fig. 38, a signal

from a temperature sensor 23 provided as a single component for the

roller incorporating the short heater 20 and long heater 21 is compared
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t5 only the long heater is OV OFF controlled by the

W(} ?ﬁgﬁi,@]ﬁ#re control signal. When paper is pq&s‘e%mm%s_m

ng in which the conduction of the

eyl gt SN oo
wtc f T1 d T2 t |
zasygﬁw%a LRI A RN ST L R

whi ch the 20 tenperature control signal fromthe
bighearthaora prafletéxminad vjuat a Whnperatuhe comirgl siganbis
and the short heater can be conduci ve overlap, and

hmesRitoA NINEARk ANDLhed ANTEZ. 115 tilRe AINID Fades AND1 and
such ink jet recordi ng apparatus, when the ink in the

éﬁ“&%%tbﬁ‘ %“.ﬁioqﬁdségﬁﬂﬁ o R TR B BB SR e

/JP 007/ 068597 _ housing . of the ink cartri
&) are f@éﬁﬁt@é&ﬂ inplatted Seomp resaesiive ﬁwnb'asgg‘gg%ﬁweshort
replaced Further, stable ink supply in the ink
beateri2fgend Rot beateb®lpend ovhrevitha siknal frongthaidimparator
front-load configuration. Therefore, the ink

2aLhH hasighd] &am AR BaRr|2s Hrefhpesingoed, WMiemdindab
mai n apparatus body 101 is di sposed so that it cannot

RO ATEFARCTILL OB RYE SOl SRR e, WaRdibr K6k she

j ect ace

t he upp r surface of t n, apparat us body 101.
PEEDer "@’&h}.ﬂléyl § R |aanﬁe&1mﬁr3[ﬁ1 ch the present

invention is applied to a serial-type (shuttle-type).
i nk j Big.r3@cerdting ngmbarasis switchirg sigfabebmopmgol heater
carriage, but the present invention can be simlarly

ARR t1Rdtibhterd mof th?aEd‘vl%edésﬁhhb@h&@ﬁp hCtie Athe2RRAA Mol
conprising a |line type head, Further, the ink j et

T N

record| ng systens based on the i nk | recor di Hgb ) t,
y state,

gp ,R,chh@t éﬂnﬁl}ﬁ%{ Lhta}prg@h%gﬁ§@pg|3|h§;rt hcater In a stan

only the long heater is ON/OFF controlled by the temperature control
signal. When paper is passed, ‘the timing in which the conduction of the
long heater is possible and the timing i which the conduction of the |
short heater is ﬁoseible are swlitt‘:hed alternately‘for T1 and T2 intervale,
the respective heater 1s made conductive at a timing at which the
temperature control signal ﬁ'om. the comparator and the timing at which
the long heater and the short heater can be conducive overlap, and
temperature control of the roller is performed.

In such ink jet recording apparatus, when the ink in the ink

cartridge 201 in accordance with the present invention is used up, the
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I 5 advant ageously applied to ink jet recording
printers, facsimle machines, copiers, and printer-

wohagmisopi er"all -in-one machines. An ink jet headr2007/068597
enpl oyi ng the present invention will be described

hoakiw offihg. inkkairtridge 20 ereAthal diemdsengddd wndwhefinediniahk
jet head relating to 20 an enbodi nent of the present

o .
ST (R R

. _sa he d.. Th frame
g RO TR AdeneT i) g R Rhp - dlie i
supply port not shown in the f| %ure) and a 105 WO

TheoslooaheAnk: c@riridgd 200 zandesspilygeptasnd levquivchen the
chanber 1b, a flow path 20 having forned therein a

5 u€@vl dppaialvd n@d}am& i¢ @5ipsta 66 thay ticanndb@atcedsed from
‘ pressurized liquid chanber 2b and a Iink port 2c

 abbPkad, %Qﬂﬁg'ﬂp@llx ?Lalt’s Lﬁbfh‘iﬁ%ﬁt %t&% or WRidH 29 ob %t is

nozZle n OSCI ionp aving a conv

ortjon.6a, 5 a di.a ortion 6h, i nk
Plafed R thi poreE S aubﬂe%latyéﬁpﬂxw lement 50
joined with an adhesive |ayer 70 to the oscillation
pl at éleao, anrvdampdaseexplaideat 1rf whesh theepteamnhitvedtion is
pi ezoel ectric elenent. 50. The base 40 is nade from a

abplibdh i deanAlis é%lﬂmtm %&‘ﬁ‘:) B jdtRcotding appaALERE with a
pl ezoel ectric e emsnts 50 di sposed in row and j oi ned

‘10 qég&?ﬂ&%ﬁﬁc&rgﬁg %Mﬂg"éﬁ BF{I T Lﬁ)%t e be? | 1{1}’%8)1)'11%(1 ko

er na am na 1 ng pl ezo
ga ers of ad zirconiumtitanate (PZI), ach hg’&g
t ‘Pi‘icd'ﬁ’ﬁ@ég 3¢t resoRding W%ﬁt‘%@mh’flé’r‘\%ﬁ lé‘Péé’PP é

| ayers conposed of silver-palladium (AgPd), each

| ay e urthém gha inkjetkmessling apparatus and ink jet recording

method of the present i‘m‘renti()n can be applied to various récording
systems based on the ink jet recording principle, and can be especially
15 adVaqtageously apblied to ink jet recording printers, facsimile machines,
copiers, and printer-fax—ccbier 'aﬂ"irx-oqe machines.
‘An ink jet head employing the present invention will be describéd
below. -
Flg 11 is an elemental enlarged view of an ink jet head relating to
20 an embodiment of the present invention. Fig. 12 is an elemental
| enlarged crosa‘sectipnal view in the direction between the channels of the
same head. |
The ink jet head comprises a frame 10 having formed therein a

cavity serving as an ink supply port (not shown in the figure) and a
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15 several mcroneters. The internal el ectrode Iayers
are connected to the external electrodes at

bot
WQHEE 5™ he | ami nated pi ezoel ectric el ement 50"’%”’%?!17 0p8597

in a conbtooth nner Ry hal f-cut dicing, and each
epmengwid hean e Bb.gt flow padhibhavins igRacy tReFIB A
portion 5g (non-drive portion). The external side of"
thetR Bemxtenaal reelsbabcopertion 22andixcpedsiunzédhguid by
machi ni ng such as notching so that it can be split by

Spdhiber Rh Ginell N UnkaRAt PheiniQ@aAlto®N 8o BhNEGoSAERatedS @
plurality of individual electrodes. The other side is

UM St A AR L Bl Jon 0 ST

PCPI TP2007/ 068597 An FPC 8 is joined soldering to
ARRAgE Periden PBgaad gn lﬂmn@pm@rﬁé‘wmiwmwfe fher

|n the conmon el ectrode, an el ectrode |ayer is

, p'rmudeldeﬂ'icadelenimxté&ﬂjjohmd waorh o atthesivadaywt Adto the

pi ezoel ectric element and bent to joint to the Gid
@éc@ﬁéﬁ@ﬂ %Lﬂfe d01anldRCh 8se 40 Phat/Bked Ghel l&%m‘é@&!"ﬁxe’%éi@ctmc
figure) is nounted on the FPC 8, and drive voltage
?1% q:a%d on to the drive portion 5f is controlled
er'éb y. "The oscillation plate 60 is fornmed fromthe
thin-filmdiaphrag ortion 6b, the island-shaped
conveXhpbage GE 1p p2AdenopoR DRsM s apata cargmic gngehps o
the central zone of the diaphragm portion 6b, joined
tmhﬂﬁed@mmlaienaueellemneaﬂm@ﬂeahtsposndedxmmnhn&@omd thereto.
serves as the drive portion Si, ‘a thick-filmportion

i ncl U‘Fh@9&&1&&@@61@:‘0&%&%@%19@11@ QO'iEE‘ﬁbﬁllﬂﬂé’ch& alternately
por ion, and an opening serving as the 1 nk infl

Blbiyatiise %%Z%%‘D BBV eRes %HS%@PWE‘%” %t%tﬁ?%f%ﬁege%f

the di ag@ragm portion is 3 mand the width is 35 m
poviaegs darknass ofoihivmgiootO e ang) iafernah slrsaraderorsrs

. portion 6a of the oscillation

composed of silver-palladium (AgPd), each layer having a thickness of
sev'er.a.ll micrometers. The internal electrode layers are connected to the
external electrodes at both‘ends.

The laminated piezoelectric element 50 is split in & combtooth
manner by half-éu{;. dicing, and éa.ch secﬁion 15 used as a drive portion 5f
and a support portion 5g (non-drive portion), The external side of the
external electrode is restricted iﬁ length by machining such as notching
so that it can be split by half-cut ciicirig, and the sections obtained serve
as a plurality of individual electrodes. The other side is conductive,

without being split by dicing, and serves as a common electrode.
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plate 60 and the drive portion 5f of the |am nated

pi ezoel ectric element 50, and of the oscillation
wopb@&esHO and the frame 10 is perfornmed wth pOeIPW07068597

_patterned adhesive layer 70 including a gap material.

A si lArcBR (58 igjotned Yg tsaldesiysty aidévidaaliskdtifodes bhehe

flow path plate 20, 20 and the plate is patterned by

AP IR0 IBROE QoM AR dNoREN! dIktr@fe LRy is

[.ui'd resistance portion 2a and pressurize

cha r and a .thr h ,por.t rving.as the |ink
oEBPReS atthe 30 sRrtiof et P BT BaRR e P P Honiot aad
107 WD 2008/035797 PCT/JPZOO?/Q68597 A portion
beate ifing tathebndidpstigde of thesFBE & pdPriver 66 (wat showa
. of the pressurized fluid chanber 2b. Further, a
5  ipeohé ifignref isdacueasich tled W, adlthiviesroagei gedichtionhe
' head, and this portion serves as the fluid resistance

: i 3 o Rl 30 is f d of t al
ROk R B 5SROI BT, Y | obtained by |

Ser vithg St B ED A i Ed SRR tha o BRAT b

droplets to fly. The .nozzles 3a are forned to have a
phtien Bbk the inhend-chaped penyesspapion delpndaiorbionhe that is

al nost cylindrical rodlike or barrel-Ilike shape). The
féronéd pirehe tertiral Bend ozt eed i3 brge@ G ortiba 63R jiined <o dhe

~dianeter on the ink droplet ejection port. The nozzle
10 lﬁhﬁﬁﬂeﬂi})igﬁﬁﬁec{t{w élél%ﬂ%&ﬁ@ 500 nd ddiGel ﬁ@'ﬂ?e ﬁgiﬁ;rkﬂ}rtifoﬁrﬂ'ﬁ?a
a cavity serving as the i'nk supply por and ‘comon "
Juid chamger .l i.s produced by nolding a resin. In -
t@ﬁg"&ﬂ’k PPERoR é’&‘gf‘laf’?‘%a E’@Qﬁﬂ gp:‘ ORSCHRHY &0 4o’ FRpRRFL portion,
configuration, is when a drive waveform (a pulsed
- and| smgpenigl@rvingmstheink mflgyppodde byttme-lager etacking a
por tion 5f according to a recording signal, a
Nl FatAE AR Ybthihetd 1 an electroforming method. The thickness of
the diaphragm portion is 3 pm and the width is 35 pm (one side).
15 " Joining of the .island"shaped convex portion 6a of the oscillation
plate 60 and the drive portion 5f of the laminated piezoelectric element
50, and of the oscillation plate 60 and the frame 10 is performed with the
patterned adhesive layer 70 including a gap material.
A silicon single-crystal substrate is used for the flow path plate 20,
20  and the plate is patterned by an etching method to form a cavity serving
as the fluid resistance portion 2a and pressurized fluid chamber 2b and a

through port serving as the link port 2¢ in a position corresponding to the

nozzle 3a.
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| am nation direction is induced in the drive portion
ressurized |iquid chanber 2b is pressurized

5fj t,he”Jo ized
WR R osci I 1 ation plate 60, the pressure tHeBRH7{0§8507

i ncregsed,. and an ink dro t. is ejected fromthe

o571 & PptvioB e RElpil e BieGling Refins n oprEips Wall 24 of
conpeted, the ink pressure inside the pressurized
Fheprassurizas duic shambes dhe urthenaypertian of depseased s
generated inside the pressurized |iquid chanber 2b by
ttehinmendilaisofrovided ol thw o], dirsictids geripsrosases ak thdluid
drive pulse, and a transition is made to an ink

fddidthRbe $bPRen AL, this time, the ink supplied fromthe
Ink tank flows 108 WD 20118/ 035797 PCT/ JP2007/ 068597

into cO ] iguid. champber | b, and the pressurjzed

| i SR reAlEblal 804 R A miealPrgt sl B omt N
comon liquid chanber Ih via the ink inflow port 6c
nladed ﬁm&mw by lectrofersnineandhpoptlnege pambenef nozzles
fluid resistance portion 2a effectively attenuates
Beserliaf a5 fpreegsatien psoisl fhataesiagdhkeiroplees & Al Tha

and al so creates resistance to a refill by surface

LERIEOTa aBY AR LR hRAYEh hod@ IBES [t ri(iRefd 4 ghgpe {(may

resi stance portion, It is possible to attarn

| gnce between the ,attenuation of residyal pressure
20 HRR et R e DB RE R i Y Frod ke HBan ! Foee
next ink droplet ejection operation. 10 <Expl anation
drmeteaf tsnplep avie8A woaie|3d whane a diaketeen the ink
recordi ng nediunt When ink having a conparatively | ow
Suplacaetias port. Bichoade phh indachsed isnd0hdpi mage
form ng nethod of the present invention, is used, it-

. D PESER, U03bt 50060 RIS 5Bl o

 water repellenc

because by .usj a nozzl.e plate with celtent water
ARG EPPEy L HROPE Shiv hedioed hysmoldisgs @i for m

- correctly an ink

In the ink jet recording head of the above-descried conﬁguration;
when. a drive waveforﬁ (a pulsed voltage of 10 V to 50 V) is applied to the
ﬁhemﬂMthmmmmﬁbaﬁmmmgmmmLammMmmmmmﬂm
lamination direction is induced in the drive portioh 5f, the pressurizeci
liquid chamber 2b is pressurizéci via thel oscillation plate 60, the preasufe
therein 13 increased, and an ink droplet is ejected from the nozzle 3a.

As the ejection of ink droplet is competed, the ink pressure inside
the pressurized Liquid chaﬁber 21; is reduced, a negative pressure ig
generated inside the pressurized liquid chamber 2b by t:hé inertia of ink
flow and discharge process of the drive pulse, and a transition is made to

an ink Hlling step, At this time, the ink supplied from the ink tank flows

108



meni scus even with the ink having a | ow surface

tension, thereby inproving the formation of ink
wodn@plietwg. Wiere the neniscus is formed correcthiyonriocssey

application of unidirectional. tension to the ink when

itethadommo2lligpidetadn e 1y, enehtladyreispkriepd tigudh chamber

curvature is decreased, and an imge wth a high dot

BBQQWHLQFWQQPH{&% g8 6 &%nbﬁqsiqm&%hhﬁrmwm%%nnk
printing is perforned on a nmediumw t

R Bk 65 e Ao R R RGO e i “mbp %f‘"da“e

positioning greatly affects the inmage quality. 109 WO
2008/estroid nepgrtapoopayioesBa pifertivelydienwties repdaalise
the ink hardly spreads on the nediumw th | ow

5 pabsanrptosvillagiorgvdtesihegdjéctiirt hrdsdsd dredods RRHEthNONtO a
' accuracy generates zones in which ink is not enbedded

11tlﬂ'es e ln nsm}?t B&Sé’wtg)gt‘g@l é&ﬂlﬁ@@{%ﬁ%h@&qﬁg%lﬁa%§ epnce

I'S not |umlea

R R L '&Eﬁgﬁwdrﬁﬂiméoﬁ nk

jet head in accordance with the present i nvention,
regidupbaredsyne aoduedithand thhprten dime kduye penied) brktha newt
a low surface tension is used, and the ink. is
irkbledplied cgateidni ghe@atiBdi umwith io a | ow absorptivity.
Therefore, uneven inmage density and decrease in imge

o <SSANIBEPERLER B0 LDl D B s

S%Lf ace roughness Ra of "the ink repel l ent |layer in the
5™ head used in accordance with the present

invention is preferably 0.2 m or-less. By nmaking the

sur f AEben only sz Reoofpagavelyulovoswifagsterision, such as the

ink used in the image forming method of the present invention, is used, it
is preferred that the nozzle plate have excellent water repellency and ink
i5 rep‘ellency. This islbe(:ause by using a nozzle plate with excellent water
repellency and ink repellency it is possible to form correctly an ink
meniscus even with the ink having a low surface tension, thereby
improving the fnrmation of ink ciroplets.. Where the meniscus is formed
correctly, application of unidirectional tension to the ink when the ink is
20 ejeéted 1s prevented, ink ejection curvature is decreased, and an image -
with a hugh dot position accuracy ‘can be obtained.
Furthermore, when printing is performed on a medium with low
absorptivity, as the recording medium in accordance with the present

immvention, accuracy of dot positioning greatly affects the image quality.
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possi bl e to reduce the anbunt of w ping residues

Wg%}égg \é\/l_(:?: ggél Fig. 15 and Fig. 16A to Fig. 11@8%@2?(”{363597

views of the nozzle plate of

jet head, used i ccordance with the present 20 .. -

| nventh SHESY wordh BEFELE AR s Er R S0 e i
232 that is a plate base material of the ink jet head
Pty loyr abeqrpbiyitg, capesligbt deeieage iadol RRSItiPBRELLEARY
film231 that is a silicone resin filmwth a
thhetates somnfs 1h Whidh thk isMotiesnatdeddndhetrhed sia fihae is,
thereof, and the surface roughness (Ra) of 110 WO
3008 GRAEOTRCT L RRORTAAGED R R ddHork BRRIoIS(LEE! |

is preferab .2 mor less. The thickness of the ink

HERGu s Bpdianiiy o0 isgBeR Rt e In Raft drfRifl,

shown in Fig. 16C, a neniscus (liquid 5 surface) P

- thevsbregeradiagionagaasalgsr ti on of the ink repellent

film231 conposed of a silicon resin filmand the
nozzl Eoptedtee, @35, thehekijokhesd eh heqirdhhtowith g Hosord
that a cross section area in a plane perpendicular to

]ﬁ_nlfeqmcfrﬁ‘ldok bb&itRh ﬁ&u?ﬂ?ﬁfgnﬂgﬁfevbﬂechbﬂgh tEOShE ¥ith a_lmﬁ

Ilmthat 1S formed on t plate surfaCe provided wt

openi ngs (nozzl es O.for ink ejecti,on in the i,nk jet
RS Feashlt i ussh eyieri i3 st ifle i ehdn et with
successively with the distance fromthe base materi al
supwabsorptinisy. dlberefped, lunsveniimmger ddrsniannd degrease 1n
curved surface shape in the wvicinity of the opening. .
miaiddensithare praainted anddi painofvithe Eighumagh qhidityicals
repellent filmin the vicinity of the opening in the

PE%%&@@&H on in the 15 plane including the central
-

ne-of the opening is preferably equal to or nore

g{?gﬁ rélpﬁletnfylg;&%ss of the ink repellent film-

The surface roughness Ra of the ink repellent layer in the ink
head gsed n accor&ancé with the present invention is preferably 0.2 pm
or less. By making the surface foughmfzss Ra of 0.2 um or less, it is
possible to reduce the amount pf wiping residues during wiping,

Fig. 15 and Fig. 16A to Flg 16C alr@. crogs-sectional views of the
nozzle plate of the ink jet head used in accordance with the present
invention.

In the present embodimentl, a nozzle plate 232 that is a plate base
material of theink jet head is produced by Ni electroforming, an ik
repellent film 231 that is a silicone resin film with a thickness of 1 A (0.1

nm) 1s formed on the surface thereof, and the surface roughness (Ra) of

110
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Further, it is also preferred that the curve of the
ink repellent film fromthe edge of the opening to

wotdneg/assniTni ty of the opening in the cross seetiTgmoomosssyr

the plane including the central |ine of the opening be

the iakmopel1&0r Glo ¢ prefeealdy Ve unaos 1¢dae T statkii®s of the
radius of the circular are is preferably equal to or

mr&- “@’?ﬁ Ehg o5 @@gﬁgamg d, pm ks R b 80 ! eé\thy

ang ne to t I"ent m' passing 't
pe ed?e of the opening in the plane including the
HE? 8F M4he of the opening 111 WD 2008/ 035797
PCT/JP2007/068597 preferably forns an angle of |ess
t han 19@ridggnkddlinit 4 shevmaon Mg, beGHe maisdac@iquid
including the end portion. The opening of the nozzle

shil-BicR) 2’38 fbiEn 8@ 1R H HHGRA r{ 'E:@E'mbﬂ Bf ¢hOSk rSfAid@Hlm 231
formed by the plane perpen |cular to the central line

t-da 6A to Fig.
“fﬁ’% RO R SiichotosPy Bty LREM hPEA BBl 1 e
center. Further, the ink repellent film231
f or né%h%wli repellant Bladsisedogned e‘ig@t AErP$FeSasbipn AFeplinte
232 is fornmed such that the cross section area of the
pigee papauolitilan té armdreﬂ)liﬁdm‘ i apeninpesfirhedhk ukaslidm
the central line increases successively with the

S ERGE fobBed lz)ﬁth a Z@ﬂf&ce"bﬁ}ﬁd@c?%mﬁ@ﬁ&mgq (nozzles)

”spemflcally, as shown in Fig.” 16A, |nt

ort ent, film. the curve from
{4 bafig e B TR S0ine Vi so i a1

VI cinity of the opening has a round shape with a
iprepsetPcceavively Withiheslistngaiftom thediase mategial surface.
preferably equal to or 15 nore than the thickness d of

t he iThe indpeiplediont filhprailrablyt hhde dureed @nefack @hhb@m the
vicinity of the open portion. The thickness d is a

AL S Re %fpehﬂﬁ r PRANeE Nthel drPaedre AHiah 38 kD Burve of Lhe

ink repellent film in the vicinity of the opening in the cross section in the
plane including thé central line of the opeming is preferably equal to or
more than the thickness of the ink repe_llént; {ilm.,

Further, 1t 1s also preferred that the curve of the ink repellent film
from the edge of the opening té 1;he vicin;ity'of. the opening in the cross |
section in the plane including the central line of the oﬁening be an almost
circle-are curve, and the curvature radius of the circular arc is preferably
equal to or more than the thickness of the ink repellent film.

A tangent line to.the ink repellent film passing through the edge of

the opening in the plane including the central line of the opening

111
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round portion that is the open portion and preferably.

s the.nmaxi mum thickness of the ink repellent. fil "
Wéﬁé‘"”fﬂiﬁ;’ i{e lH llzm'mmsn)v

the open portion of the ink repellen

\ ' n W9 khe ¢ 1.NQ. of .« e, nozzl e
etk fuBmn SRR 21045 B PR Vi B PORAGY
curve without, sharp portions).. and is a curve having
W‘Bg‘%ﬁ'?‘ ity gt%ﬁéﬁ”é’fﬁ?r@,‘mmhen it is wiped wth
a wper formed froma material 'such as rubber, the
i nk r &beldpening of the2tdzzdapldie 2623s WOp2008kA3830TheCDss
JP2007/ 068597 prevented from bei ng separated fromthe
BRI foRbldeb Y e PR fapbhliceiar ﬁfﬂfe&eﬁ@fdmﬁ{hsﬂgﬁaned
caught by the wi per. Further, as shown in Fig. 1613 a

bRISEN a4 find 90 SIS 40K od B0 R e b IaTAE cRERE Mlghe

rou e op e Cross sec

al.ong the plane including the central |ine of the
Wﬁ@h?@f@ cspﬁiﬂi dinggbs gentsrqiardher, She 1l ﬁ‘ﬂ’%l?%rﬁuﬁi‘ épl
angle O of less than 90 degrees with the surface of
fdvenmbaz tee phlatpcRsg sunfdcadnribe tvezlepdatmy3 2 dgferofedtheh
nozzle plate 232 connected to the edge of the opening

P4t {HReroN§ERidnhereantitBe Gplal tiefok ARASH tHd &0
t he ink r‘Pepel Ilent lo fi Fmp231ﬂ§]§&t he gdge g;?}ttheﬁl‘%u1

BESTIRHRE bo Rl P hLGp BN AGE QRS o tBoBiance

%ni scus (liquid surface) Pis formed with good
EbERG pyz4le Pide BBundary portion of the ink

repellent film 231 and the nozzle plate 232, and the .
possi Mdritspeaficallpeansinves s Frg Bl Agnftherpani portioa of the
portion can be greatly reduced. As a 15 result,

hae austold qnme@:kﬁg&alﬁ_cwm&@ PhBpdBae ddgeirahb !nio%tﬁ%é

ink ejection stability during i1nmage formation in
RS B 4 DAL i B -
curvature radius r. This curvature radius r is preferably equal to or
more Fhan the thickxiesls d of the ink repellent film 231 outside the zone
in the vicinity of the open portion,

The thickness d is a thigkness of ink repellent film 231 outside the
round portion that is the open pértion and preferably is the maximum
thicknes;s of the ink repellent film.

Thus, the open portion of the ink repellent film 231 that is
connected to the opening of the nozzle portion 232 has a shape without
sharp edges (Smooth curve without sharp portions) and is a curve having
no protruding zones. Tﬁerefore, when it is wiped with a wiper formed

from a material such as rubber, the ink repellent film 231 can be

112



A liquid silicone resin curable at roomtenperature is
preferably wused as the silicone resin enployed in the
wo peisaesivy erbodi ment and a 20 resin of a type sacheiubrawcsso7

curing is acconpanied by a hydrolysis reaction is
pevemigdieomted ey Egshrake] fdoen bled avertie piaicb2RR axanphels of
SR2411 nmanufactured by Toray - Dow Corning Co., Ltd.

N : L:e A, Ws:Hthe results obtained in
‘“géﬂﬁgﬁl%%ﬂ? ‘egé ?%%E’W%?‘“?ﬁ@p?ﬁk repel lent film 231

f h i dge..of )z 7| | 113 WD
D 00B S pER BB dB Bgy Pt bt ik P ignt

the oi)eni ng edge in the ink jet head of the present
fdrh 33! pessinghbiraush tdrcedgeevicideotpaning b she geosgseciien
~the nozzle, edge separation, and ejection stability.

5  alewd ehefphd@anshalige bhK cé@ghiiliae bdgRe sppairgt 6ftthe nozzle
‘ Ejection stability Sharp tip is Some ink Occurs Good

- oA Rl MY (AL o BO0A0S Rln bRaS g Wi BIE
SR 9L 6h Rez ples o Y e ARB WOR R RIS OF el
where alnost sharp tip is contained in the edge
phara 23hcdrinectdbtovite edgeyofdhetdpenope portgon.porti on edge)
of the ink repellent film 231, ink residue is observed
ar oungthere the angle 0 between the tangent line to the 1ok repellent
10 ‘ﬁlm 231 at the edge of the opening p()rl;in_n and the surface of the nozzle
plate 2&32 is less than 90 degrees, as shown in Fig. 16C, a meniscus
~ (liquid surface) P is formed with good stability in the boundary portion of
the ink .repellem: flm 2.31 and the nozzle plate 232, and‘the possibility of
the meniscus P being formed in the portion can be greatly reduced. Asa
15 x:es’uli:‘, because the.mer.liscus formation surface is stabilized, ink ejection
stability during image formation in the image forming apparatus using
the ink jet head including the puzzle plate 232 can be improved.
A liquid silicpne resin cur;able at x;nom temperature is preferably
used as the silicone resin employed in the present embodiment and a
20 reé,in of a type such that curing is accompanied by a hydrolysis reaction
| 15 even more preferred; In the below-described examples, SR2411
manufactured by Toray — Dow Corning Co., Ltd. is used.

Table A below shows the results obtained in evaluating the shape

of the ink repellent film 231 from the opening edge of the nozzle plate

113
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W(t’ h{e’st{’?’%nfl guration with r ¢ d

the nozzl e and edge separation occurs due to mnplng
t he_round shape, no ink residues occur,

such as sh om%cyf/[’%{/'(w) 7
1.7A
23 SR RE S ol oht oo g e i 16 SBBLRERGAO! thpresent

the configuration with 0 > 90u, such as shown in FI%
qmpgod tﬂaee? B8R the openrrenpapl inksresumaroamsidethemprzziee edge
when r < d and 0> 90,. as shown in Fig. 17C, a
saparatios, ahl ofddtim :ttab'fli/tgl) P can be forned in the
boundary portion of the ink repellent 114 WO

PORR/ 35797 PCLY. 1P2007/ 068597 film 231 and nozzle

pI ate 232 (Iur|ng |nk f||||ng and a nenl scus Q can be

a, ‘*8? t he cross e |on perp
cent ral line in the open porftion is the snall es[:)bmw

: facing t he [center of the open portlon of the i nk

t}ltt fir+me-5r23d rest Sprea
$t? t% mes observed | r?mlc lﬂﬁ‘ ecti oh)c%‘t Abi | | ty durluﬁ‘é

% g recor(ding in the nk Jet recordi ng apgpar at us
S|ng the ijnk j et he ncluding t he nozzlje pl ate

232. A nethod for {) gturling a nozzle nenber of the
ink jet hegd of th ove-descri bed enbodijment wil |
I lescrib u',:,‘g"p g 18—shay a(,unllgwa
@ﬁs%#g theoi‘EJE epe)F?ent f|Im2 s forned b;’ ood
tg)l.ﬁ}lEﬁl 1 e I ||| wHtrh—a—di-spenser 34—of—4-he
pr esclentgpéenb%d?gpre nt . e di spen'serﬁ%4 i's di spos ¢°f or
coating a gilicone solutionion the ink didcharge

of t1e nozzl e 232 produced by N 15

all

surface side
|

eIectroforr'I{,g: IIL,LII restp-fttm-egn-be
sel ectively for med on ?’h iink ej ec(t[ﬁﬂon sur|f ace &Oo%he

FaWa¥al

+ 1 In
nozzl e pl_ater@(f, as Nélﬁévm TniE ngutr?éuekflvgg Poor

separation occurs

" he results shown in Table A demonstrate that where almost
Sharpktip ie contained in the edge portion (in the vicinity of the.opening
portion edge) of the ink repellent film 23 1, .ink residue is observed around
the nozzle and edge separation oceurs dt‘xe to wining. ”

With the xonnd shape, no ink residues occur, but in the
configuration with r < d, such as shown by way of an example in Fig. 17A
for the purpose of compatison, some edge separation is observed, and in
the configuration thh 9 > 90, such as shown in Fi_g. 17B, ejection of ink
droplets is unstable.

Further, when r < d and 8 > 909, as shown in Fig. 17C, a meniscus

(liquid level) P can be formed in the boundary portion of the ink repellent
14
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described Fig. 15 and Fig. 16Ato Fig. 16C, by

scanni ng the di spenser 234, while ejecting the
woigioene fromthe distal end of a needl e 235pamdrzoorvsssey

mai ntai ni ng a predeterm ned constant spaci ng between

filae 2680 zzidengpldd plat@ @323Riramel inlb GllIdeedhe a288nisthe Q can be
silicone resin used in the present enbodinent is

E e
?%EE?E?PE?E%W‘“‘*W@H i} Phich AR areh SFRRE Bt
t | accunmul ation, of th
SHiPE e Lol e chtnd e iraoiere BATEOMHS thear
surface of the nozzle ‘115 WO 2008/ 035797
sooriiegmd Gome g omtepofithe oftre portick nbthe brk rdpellent film
.silicone resin filmthat is selectively fornmed in the

Zov Asdessilth efremhiReiomdide? opsaded 1hhek SjedtRiestability
roughness (Ra) is 0.18 p.m The coating orifice at

AIEEIRLql ooty LT ARY® i RaRe R DETRRY
J t h [ dth of th I | at
i8Beat ifeliiging ectelBat6BPct . As a result. coating
of the entire coating object can be conpleted by
scanrh mpthné fof meendertuems a shovk membhe of thpuindy jedriwad

in the coating direction. 10 Thus, the scanning

oAithe ibiy 08 db i RPE inhBd RREH KN Be GRBcRBe P BE1bwWANe
direction and the necessity of changing the direction,

-as Shﬂ Sghgﬁf a (.0}1%?11 %ﬁoﬁqﬁfvﬂﬁlﬁb%ggnﬂg péﬁl?%ﬁﬂglm 231 18

opposi di rec ion C el'rmna stal
end t he conve tional need 35 is nuch arrower,-
f%ﬂ%ﬁ%ﬂrﬁﬂn@. bm IPORE TeHE VI @ BEPSRY 4l pefhtheronerent
nozzle 15 plate 232 that is the coating object.
eTieodifiemdé, in order to conplete scanning of the ent ire
scanni ng object, it is necessary to-perform
The dispenser 234 3 15 disposed for coating a silicone solution on the
ink discharge surface side of the nozzle 232 produced by Ni
electroforming, and a silicon resin film can be selectively formed on the
ink ejection surface of the nozzle plate 232, as shown in the above-
described Fig. 15 and Fig. 16A to Fig. 16C, by scanning the dispenser 234,
while ejecting the silicone from the distal end of a needle 235 and
maintaining a predetermined constant spacing between the nozzle plate
232 and the needle 235.
The silicone resin used in the present embodiment is silicone resin
SR2411 curable at normal temperature (manufactured by Toray ~ Dow

Corning Co., Ltd., viscosity 10 mPa-s). A certain accumulation of the

silicone is observed in the nozzle hole and the rear surface of the nozzle
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scanning in a plurality of directions by changing the

scanni direction for the coating operation hy. | ‘
W%ﬁﬁ"&f"%ﬂ%the di stal end of the needle, and &&%‘33&%’@8597

scanni KRt he opppsite direction. a result

SRR O ks SRRRS Siifp i hFt i a8 R SefiRvely froeg
obtain on the entire coati ng object. Wth the present
iansor st desasibed menner is he weandidesnirfacegronghnesr(Ra)
di stal end of the needle 235 is ensured to be equal to
ishel8qabi ng w dth on the nozzle plate 232 that is the
coating object, whereby a uniformcoating thickness
can bPh@*&Bétiﬁg%r (Bratlhie Bl bEAGPR b%e?@%ﬁof%g WO
2008/ 035797 PC1'/J112007/ 068597 and surface can be
finished with good gccuracy. Fig. .20 illustrates a.
RSP Rh g oa e B o i 50k S apsren tgraviap Wideh

present enbodi ment. The basic configuration is

- sqettpdhe coatimgawidth wbike nazate plated’3bthatds the epriing

coated, while spraying gas 236 froma 5 nozzle hole
qlgpeni Agh ebultheodatbzg bethpl @ittre?2@Atindy stgedtaday lof cgapkted
that do not easily participate in chem cal reaction
A s R S e S
g.oa’tti.n , While spraying gas 236 fromthe nozzle hole,
WeqloM-nossible to forma silicone resin filmonly on

-the nozzle surface, excluding 10 the nozzle hol e of

t he nbhus.eths scranpEpdirpefiom éar, coabing ansaatiny cry be only one
perfornmed by using a simlar silicone resin, but ‘
diredvod agirthyi M@eddity ochadgtn@sheleietiibethadinwen La ity
then spraying the air 236 fromthe nozzle 232 after
198 & bdRong gﬁglzfrl)Wﬁfttheﬁ%%ggﬁéﬁi&%ghgg c%lﬁ be eliminated,

pr edet'erm ne 0SS orman I A

oL HERS ST 5 SR Betp 2 high

- wall of the nozzle, as shown in Fig. 21, Thus, in

narrower, as shown in Fig. 198, than the coating width on the nozzle
plate‘232 that is the coﬁting object, Therefore, in order to complete
scanning of the entire scan.nin'g 6bject, it 'is_ necessary to perform
scanning 1n a plurality of directions by_ changing the scanning direction
for the coating operation by 90r, kshifting. the distal end of the needle, and
performing scanning in the opposite direction. As a result, a coating film
of a uniform thickness is diﬁﬁcuit to obtain on the entire coating object. -

With the present embodiment, the width of the coating orifice at
the distal end of the needle 235 is ensured to be equal to fhe coating
width on the nozzle plate 232 that is the coating object, Whéreby a

uniform coating thickness can be obtained over the entire coating object
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addition to the above-described ink repellent film 231

on the ink ejection surface, a very thin ink
worepssE®int film 231a (ink repellent filmon tRET/AIPTINBNOI3YT

wal | of the opening) can be forned to the

detinfacentareble dayistre @it pond dreuopeni ng edge of the

nozzl e plate 232. W ping was perfornmed using an EPOM

r ubbefig( 20 ﬂb@étrﬁﬁﬁ@&ﬁﬁmé@@éraﬂo&hﬂxﬁé RBE Wi d;@nfbsxezam lof

in

repellent film 231 of the nozzle platée produ

d t
ERaSmSASRRRAR RS JIRLER B ABLALOEH, that
o ozzl e pl at g 17 WD 2008/ 035797 PCT/ JP2007/ 068597
PR 125 1€g&§d Bhg %@B%IW@‘#&\? dywhHespEpuee g6 Zifplyom a
cycles of wiping. The nozzle nenber having the ink
5 noeplel hadetodaringl of thednddubs phite RS, A maeetedf fawesthat do
' days into ink at 70C. The results obtained

_ (eWRBEY hakasiphiain UREHARASdadiin &‘iﬂ?&;ﬂﬁ&ﬁ& tﬁﬂ%ﬁl e
mai nt ai ned even 5 after the |nmer3|on |g

tes X e t t he
chabdHaR 8% G £ b4 236,65 KOSmeR, 5 R D gused, By
e.in mhlch a . nozzle hole is fornmed by excinmer

Heég’émlﬂgﬁ%‘%%nﬂhﬂ# PEAYING F5a436 Tram the %MTA‘P hete, piyis
joining a resin menber 221 and a high-rigidity menber
pR2&ibld tchfoaml @ stliemeoebasfilm ondhenitie md2éle shrfide? excluding
thin-filmlayer 222 and a fluorine- containing

10 m@t@pﬂ@qmé bebhe hayAb p?42R af£ successively |am nated

surface of the resin nenber 221, a nozzle hole

244 e L amef er

ffr“*-%r US98 FaSintongiod Bh e & sybfiar dicone
Ilnked to the nozzle hole 244 is fornmed in the
ragigh but giithqut speppne thesgas 336 apdesirdmd shave and thaper
222 is formed by a nethod that produces a , relatively
sprEyingahowit 286 flvaatthe tdvakle 332 aftentlicsibesss vedntadshi n
a range

'penetrated to the predetermined depth, it is possible to form an ink

15 repellent layer of the silicone resin to a desired depth (for example, aboul
several um) on the innerl wall of the nozzle, as shown in Fig. 21, Thus, in
addition to the above-described ink repellent film 231 on the ink ejectiun
surface, a very thin ink repellenf film 231&- (ink repellent film on the
inner well of the opening) can be formed to the predetermined depth

20 from the opening edge of the nozzle plate 232.

| Wiping was performed usiﬁg an EPDM rubber (rubber hardness
A0°) with respect to the ink repellent film 231 of the nozzle plate
produced in the above-described manner. The results obtained

demonstrated that the ink repellent film 231 of the nozzle plate can
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in which the resin nmenber is not thermally affected.

More specifically, the preferred nmethods inc|
W%E’L‘J mcglﬁ%ﬁ(&mmss&w

f’f’%‘?"ﬂng, i on- beam vapor deposition, ion

CVD (chem gal . vapor deposition a R- CV] l.asma
nianebod gk AR eiSagR fRpectePofoD R R RE e The
process tinme and material cost, it is referred that
norsle mamher Bavimg: the 18kozpeert film dprage thoreef past he

m ni mum required thickness within a range in which the
athesiabiorsi4 éngt nthsnkns 10eq. ThHe S:subshdcained i f t he
thickness is too large, it 118 WO 2008/ 035797

&%&E%Péﬁﬁgggé%ﬁﬁg&ﬁax&aﬁ%k%ﬁ?m&%ﬁ% Eg rh ST BidA Rk

nozz e ‘excl ner ase , 1N sone

" ‘cases, part of. the Si02 thin-filmlayer 222 is not
<fier ot

BRES 519 ocessed and an un- processed section
remai ns even if a good nozzle hole shape is obtained
i n t hEig @i ilustrates ap2xanmyre pbtler mk jet head ibercsendance
that 5 the suitable thickness is within a range of 1 A

WhHR PrebOnt imvEntdodtnd shows B sthichh ghath adbedb\ele is
strength can be ensured and no SIiQ2 thin-film |ayer

P I R e Rt
m.. T . | ‘ ‘ d a S0, ,"
Pl S5 SRR LRSI AR

i s obtained and no problens are associated with
thatmplasticadheproddfs ApbiQ1 thinHilm kaer 282t arshefiporine:
smal | processing residues are observed at a film
ddritakdiag sy fer 30Pe e B8R yBA P23 ARE staddReivelyldRinated on the
processing residues are generated when the thickness

£ed Aid 38 51 L5Ea%d amet
SRARR o eyl Al oA R PR ET b s pmeter
el LS Bl o2 455 kit ik 027 hat

18 linked to the nozzle hole 244 is formed in the high-rigidity member 225.

The S}Og thin-film .layer 222 ig formed by a method that produces a
relatively small amount of hea’t,‘that is._, at a temperature within a range
in which the resin member 1s pot thermally affegtéd. More specificallj.r,
the preferred méthgds includel sﬁ:utt:ering, lor-beam vapor deposition, ioln

plating, €VD (chemical vapor deposition), and P-CVD (plasma chemical

" vapor deposition).

From the standpoint of process‘time and material cost, it is
preferred that the thickness of the SiOg thin-film layer 222 be the
minimum required thickness within a range in which the adhesive

strength is ensured. This is because if the thickness is too large, 1t
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| ayer, specific exanples including fluorine-containing
water repellent naterials and silicone-based water

wonkepaztkent materials. A variety of material s afe;nONsEEs97

as fluorine-containing water . 20 repellant materi al s.

sthiekemackesisas yhovidratati@pel heaty hok wttha:lh@eﬂmhner Idser
depositing a m xture of perfluoropol yoxetane and

| |

pmnanbgdag(gnagg .ﬁcggng.t}s%%gggﬁ hirﬁqﬁ{%lﬂf?z gﬁ&&u@@?&n thy
thickness.of 1 Ato 30, ,A nmio 3

Praesped 2Be Aonin PRPeFsRd ‘*ﬁﬁ(‘F%F“e‘HEB“’i %V%Qf @rgq@prwb%we
and MApIng 119 WD 2008/ 035797 PCT/ 02007/ 068597

shapk iohtamst ethe rdwn eruber BBk Mhienaford, ihcan be said that
t hi ckness of 10 A, 20 A and 30 A. Therefore, with

cI6® BaitABYAHI M ds8 s ufihif 4 miﬁgmf, 1 Bh® FOCEALOrEEm A8 am)
is.1 Ato 20 A(0.1 nmto 2 nm. However, for certain

f Lty h
3 BB RS AR R 10 b SO
a laopger tine.. Therefare, |n such cases,, a th| ckness
lqyaﬂg{é%o'fenw@s/smw BECA R LBSHP TGS B M QYT BYOER 1 ed.
Further, an adhesive gipe 224 obtained by coating a
ppefessad wngersii0 A éo d00es (1 empho 40 nmels| Pedtiresuits bonded

to the surface of the fluorine -containing water

deRRRlstRREd thAimvasat hIBI08 BIPEOV MRG0 (8 hm) sufficient
addi tional function during io exm mer | aser

oBh8GRY R0t LRE PG 'R lssh ERF Fn SRk hor
e NELEN | |cone resins of

el asto bIe at ro n1tequrature are known as:
PEGGESBHN 'Yyai‘ + eKtregiedy |sertll pEicepsIBE $eSI4NES aRe | nk
repellent filmis preferably formed by coating them on

~ obtmrvbd s anfilee thikniess of) Bﬂﬁege(lﬁmhné,l dmliaider dasgeay i n

the'air at roomtenperature to induce polynerization
pROEsSite RGidues are generated when the thickness exceeds 300 A (30

nm), these residues creating an abnormal nozzle shape that cannot be
use‘d.’ |

Any material that répelé’. ink can be used for the ink repellent
layer, specific examples including fluorine-containing water repellent |
materials and silicone-based vs-rai;er repellent materials.

A varety of materials are known as fluorine-containing water
repellant materials. Here, necessary water repellency 1s obtained by
depositing a mixture of perfluoropolyoxetane and modified
perﬂuompalyoxel;ane (trade name Optool DSX, manufactured by Daikin
Industries, Ltd.) to a thickness of 1 A to 30 A (0.1 nm to 3 nm). Test

results demonstrated no difference in water repellency and wiping
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.obj ect. A processing ob

Liquid silicone resins or elastonmers curable by
heatiq&gare also known as silicone-based

bellent materials, and an ink repel | ftTIRP7HE8597

is,preferably f b o t hem qp. the ba 2 2
i Eivbar dhe Sp e D3R K gthadRidgesrpiin 4. 20 A
silicone resins or elastoners curable by Wradiation
and 30ahs d henelane, ithidonsisiesabas der (e Blm cegfethe preferred
materials, and an ink .repellent filmis preferably
faiges b ot AQ. I heimo nidle Hesevemnter datainsuksakem
and curing by irradiation with LTV radiation. 120 WD
ﬁ?c{’@da% 6o &%Qéﬂﬂ?ﬁ PZ/tﬂﬁfiﬁ%?ZvatEP%;Yélﬁeﬁ%ilwwﬁ nidl8tain
Sl wat 'S

Icon(, -base r repellent mat'eri a

referably.1, 000 cps. (ceptipoise). or less. Fig. .23
BhdaEhaned i ageF siti6r Theres e ucheaRen Adichion
apparatus for use in nozzle hole processing. An
wagenel 10644 (Bansterﬁﬂtnrehiwmiﬁqraeql-ag‘@rther, an
generator 81 is reflected by mrrors 83, 85, 88 and

guhsidde topa224 obeaaed @ytadbli@gprdshean exdasddhe8de o a
mask 86, a field |ens 87, and an inage-form ng

] F QM [ el jped
RO Tl AT CBE 2P o e Mok I REAREREWRBET
82 e es e. prqcessing table 90.i.n.-order to ohtain
M%@@?ﬁi&#@&ﬁ Y providings %&’%ﬁﬁﬁ@lﬂﬁ\ﬂg?@@%ﬁ% uring
_ . )ject (nozzle plate) 91 is
praed lagen mocersons §i sitjcordrbasabwater repeent exatetial also
| aser beam The processing table 90 is a well-known -

X¥Zbbalke that is configured, if necessary, so that
t he processing object 91 can be noved to be irradi ated

i oxbi i Sn PR b R JShk A po Gl

IR AR NS et R R L A R

pr ocessi ng.

repellent film is preferably formed by coating them on the base material
Surfa;:e and aIlowixllg' tol stay in the air at room temperature to induce
polymerization and curing..

Liqud silicone resing or elastomers curf_xble by heating are also.
known as silicone-based water"r.epellent‘ materials, and an ink repellent;
film is preferably formed by coating them on the base material surface
and curing by heating.

Liquid silicone resins or eléstomers curable by UV radiation are
also known as silicone-based water-repellent materials, aﬁd an ink

repellent film is preferably formed by coating them on the base material

surface and curing by irradiation with UV radiation.
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Fig. 24A to Fig. 24F illustrate schematically a

process for nmanufacturing a nozzle plate in the
wornmeidshaszof or nmanufacturing the ink jet head i aCTae2007/068397

accordance with the present invention. 20 Fig. 24A

showd'te watwsitiyadf therslicumessadbasermapelém mizosrial is

nozzle form ng nenber. Here, for exanple, a

pp.qwﬁmlyfraaofcb& Retiki fﬂég@g,glgb dade nane), which is a

polyi mi dé film nanufactured by Du Pont Corp., is used
as t m de fi.l

oo 1 ot h Rk B IR G Rl Aol
material to inprove handleability (sliding 121 WO

appaBtesHon pspin NYPHe (ie BEBEESINgD| 40 eyInar lasenbearnidZm
. handl i ng apparatus. \Wen a nozzle hole processing is
5  endttedddomud ladet eadr@ye BIEs rbAsded hanmakony 83| 35) @azdml
' shape is sometines obtained because the Si02 (silica)

gﬁ?c[cld & §§r@cre%q Lf.r,l'bﬁ“b?l WOhe BLAGHRRIN B, &%de%@ ”ifﬁcld

aser er efor e present "I nventi on

ed to which Si02 (sil.i artjcles hav ot .been
lepthdh lﬁm{lﬁwgt*' Dhmias Spip yFah He o e v
manuf act ured by Ube Industries, Ltd. may be al so
predatenminebrphitions bhss opstcal path bypvhih tbariam- hesenl 82s

is because it contains extrenely fine particles that

rétcheatthe Hrobidsidheablp00GasEdRg to bBtdh G 1a8dBbeam optimal
illustrates a step in the Si02 thin-filmlayer 222 is

o £3:04 chﬁe rBébt%ﬁgg t;lg&ﬁéoéré)g&?eaﬁﬁ% Shibbd (‘H{)gﬁ% rﬁ%ﬁtb) 911s

sput erin cuum C

itable for form thln M The
oTfsH | erqﬂp%wgﬁgbh@n&gﬂﬁ*ﬂ%w he lRepEbeom: ARo. 1
nmto 30 nm. Here, a.filmwith a thickness of 10 A
precese@gitable Athis o vell- kmpwins XV tabdie thatss denfigueed, if
sputtering nethod in which Si is sputtered and then a

n@t:(%af*j' |98 (b ftRE PReedR¥i oREHO D Eah B nPbyvaitd @&ﬁ-rmumed
02 ions is effective in terns
with the laser beam in a desired position. The use of an excimer laser is

15 expla.i.ned herein, b‘ut a. variety of lasers can be used, provided that they
are short-wavelength UV Ifiser’s enzlbligg the ablation processing.

Fig. 24A to Fig. 24F illustrate sphematically a process for
manufacturing a nozzle plate in .the method for i_;aanufacturing the ink |
jet head in accordance with the present invention.

20 Fig.l 24A shows a materia1 serving as a base material for a nozzle
forming member. Here, for example, a powder-free film of Kapton (trade
name}, which is a polyimide film manufactured by Du Pont Corp., is used
as the resin film 221. In a typical polyimide film, particles Such as 5102

(silica) are added to the film material to improve handleability (sliding
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of inprovi ng the adhesive strength of the SiG2 filmto
sin film 221, obtaining a honbgeneous %ae'paﬁ o
TLLPI007/068597

W(? ?‘l"W]‘”"&Nd i nprovi ng wi pi ng endurance of the

ent f 24C il'lu ates a v in
AR 67 ol . Bon it abng-duise WhPh sop el BRlgafipcessing
223a is coated. . A nethod enploying a_spin coater, a
rogartieduttarithaur eenmerilasern gn Brmogmap rayele shepe | igan
be used for coating the fluorine-containing water
sepetinertobdgiamd, bdertisa the Shog (dibica)f mimtichg drealiffidultrtdy
vapor deposition is nore effective because it inproves

?ﬂ&‘ééé Witly tHeex %@r%@&[@ O?EJx%?m%Cl tk Eﬁ%@ﬂ HERRI0n, qf

wat er -r epe ent even et ter effect can

tai ned,wt Sltl rmn
BEings EP b ivhich S5tk TrCRR nifiiies Péub ol Barh Bardy %“w%h
the Si Oz thin- f|ImIayer 222 as shown. in_ Fig. 24B. In
tpalezombach isom aplypmede Edm mpaufantrradby é}hwléxgﬂluﬁmﬁs thtel.,
s vacuum chanber once the SiQz thin-filmlayer 222 has

beanbd alsortedAs the pletubdse tompenrinl. i Bpilox chhideluded as is
adhere to the work surface, thereby degrading

?g&ﬁ%'eq{‘ mrﬁa\lﬁ‘% LY mRty ﬁ‘ﬁb‘iﬁrﬂcﬁzﬂ‘}ﬁt B 1ﬁ‘ﬁ1b1t the
['uori ne- contal ning vva er repellent materials. Here,
water repellency necessary wth respect to the ink
BEIeBE 8bt ai ned by using perfl uoropol yoxet ane, 10 _
modi fi ed perfluoropol yoxetane, a mxture of the two as

a f1 ubig.%4B dbistratas agptapon she $O0c shivolitm lasere?22 is formed
af orenenti oned nane Opt ool DSX, = manufactured by

baitke Butfade sf thesesihfilm 231.cAl dpadtérng @iekhw@lelrﬁmmd ina
term nated nodified perfluoropolyether."” Fig. 24D

- VeplFh B S pERaBle RirSHhi, I S{TPHah b USkTRz °

105 LRSBL 85 aER T AP0 RS 1508 TS B9°Rh 4%

| Here, a film with a thickness of 10 A to 100 A (1 nm to 10 nm) is fc)rmed.

Usi.ng a sputtering‘met‘hod in which Si is spuitered and then a SiO; film
1$ formed by bombarding tfle Si Surface with Oy ions is effective in terms
of | 1mprov1ng the adhesive strength of the 5i0z film to the resin film 221,
obtaining a homogeneous dense ﬁlm and improving wiping endurance Of
the water repell_ent.ﬁlm.

Fig. 24C illustrates a step in which a fluorine-containing water -
repellent agent 223a1s coated. A method employing a spin coater, a roll
coater, screen printing, or a spray coater can be used for éoating the
fluorine-containing water repellent agent, but a method for forming the

film bjf vapor deposition is more effective because it improves adhesivity
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are chemcally bonded via noisture present in the air
and the fluorine- containing water-repellent |ayer 223

woinefoesmed. . Fig. 24E illustrates a step of peSt/UIrmOTRGsH7
adhesi ve tape 224. The 20 adhesive tape 224 is pasted
ofnhé¢ haistirdmdEnt ddire dAnicvhnteetdd afboct nen beartairridngith
wat er repellent |ayer 223. The adhesive tape 224 is

vBash R §Rsitibdby e rﬂ)‘?ﬁuﬁ% Qrglcﬁﬁnﬁﬂ@p(%ﬁ&’ﬁ 3h advacvihigf e

gas bubbles are generate qual ity of the nozzle hole

gon. wh bubbl.e_i s,
@8 i BRI TS SR EER R Kb Cpap b i RRkp
uring 123 WO 2008[ 035797 PCT/ JP2007/ 048597
Fpr: silnghe ppgvertamal prosassatlee warkde sergpvest boas thhg
. the nozzle hole 244. In this step the nozzle hole 244
5 viasufigy éiethnbyr dfideaidiea® i hiv timamyex @22ekas baseforfiedmAs
the side of the polyimde film221. After the nozzle

| arl%leﬁ LZ%BP?ILM%%%WEHQ%E% tb%eacggﬁéé%gaéémﬁel%%ﬁ i's

Her e e explanation of

geapehsiselony| Avarisks of HarcraTo T SRR 4g dortnd’ ¥

reference to Flg 22 i-s omtted but wherge the
chighningwalenyrapetisnt maderiph. i H@re,tvrétare@peﬂemryenﬂ@ﬁwy
is inplemented between the step shown in Fig. 24D and
wibR reémiet 10 tEOH M0 chm bEiobiaizdl. byFugingderfiubusiolgdesane,
schematically an apparatus used in mnmanufacturing an

10 %@r{@%@ﬁﬁg@ewﬁrﬁ @&h&a{{em% el d DAubPGet NK

ance wt present ‘i nventi on.

cpPboEP Sty BSAORE dehe Si0reRnRdes BRI OFtoot DX,

Laboratory I nc. USA) and used for producing
it Faet et by Baflcinnindastirien staai lﬁ&lﬂlllgd "pnealbmyaﬂgne

films for
Lermmat@d modified pcrﬂuoropolyether

Fig. 24D illustrates a step of allowing the deposited water
{5 repelient film to ete;sr in the air. With this process, the fluorine-
containing wal:er‘repellent.ageht 223a and the 5102 thin-film layer 222
are chemically bonded via moisture present in the air and the fluorine.*
containing water“repellent layer 223 1s fr)rmed.. |
Fig. 24E illustrates a step of pasting the adhesive tape 224. The
20 adhesive tape 224 is pasted on tbe surface coated with the fluorine-
containing water repellent layer 223. ‘The adhesive tape 224 is pasted so
that no gas bubblee are generated. Where gas bubbles are generated,
quality of the nozzle hole opened in a location where a gas bubble is

present is sometimes degraded by the adhesion of foreign matter during
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di spl ays or the like. As showmn in Fig. 25, a Si

w@ﬁ@%é{g tooI an QZ ion gun' 203, a Nb sputteCF 2@20{’7/068%7

deposition unit 205 are di spose

é‘?“' |,Qr’11% in fo_ur Ioc_atl ons a_round a glr um 210, and the
AtiTe 20 configuration is disposed in an evacuated
chanber. First, Si is sputtered with the Si_sputter
202, Hisl fellusteates ¢ sbpe af neqrepsingdheiogrleghaln@ddi In
with Q2 ions with the 02 ion gun 203. Nb and Qpt ool
BlEX stepethdnozzlappitopdd & firyneddpoirradpogig withvard bxdiber
Nb sputter 204 and Optool deposition unit 205. In the

BASE fidhy e Alld SR Gh oidh! o
2005/ S 9B e B R 24 E P Altekthe Whzle hole 244

N r.e k ain the
RES ERERS i be MR dabS GPAlS pReRAlEr (Fitef M
thlckness In the case of the present invention, the
pxplappbianof thehighrigdity peemberes used te dgorewdthe rigidity
Therefore, Nb is not necessary, and Si Q2 and Opt oo
Skenmyzzbepldtd @g8ghteds byplaivexd aitdrreéachce W i t31 B
apparatus, as described hereinabove, vapor deposition

i I h
SRl ‘?5%%%%?%&“?*%@?%%?% Wictlihe ﬁe%t*%@éen

FEBaF rbfemdg B hesEBrnpitie ] FauRaR 2,40 of6 ty'se

‘nore preferably 5 mMVYmto 30 m\Vrn, Were the:

ehawn e Figd4face tension exceeds 30 M m a phenonenon
by which the nozzle plate is over wetted with the ink
i n | oRig: Rérifusisatéssoleseatiedly A% apparasuldsedaur vi ng of
ink ejection traj ect ory or abnormal atom zation

ﬁ%&&md{ﬁﬁ fn]k e tal%ffhaoﬁlie b Eor &ﬁnhﬂﬁtmiﬁggge JBk

and wher e t he 1 sur ace tensi on ‘exce

th t. ft h | | at
PP SeRa i MuRyhad it A PanePCig etiting of ink
ej ection

This apparatus implements the so-called "metamode process"
developed by DC‘LI (Dptlcal Coating Laboratory Inc., USA) and used for
producing antireflective films and cont_amination*preventing films for
displays or the like. As shown in Fig. 25, a Si sputter 202, an O ion, gun
203, a Nb Sputtér 204, and an .Olptool deﬁ()sition .unit 205 are disposed als
Stations‘in four locations around a drum 210, and the entire
coﬁﬂguration is disposed 11 an evacuated chamber. First, Siis sputtered
with the Si sputter 202, and then SiOz is obtained by bombarding the Si
with Oy ions with the Oz 1on gun 203. Nb and Optool DSX are then
appropriately vapor deposited with the Nb sputter 204 and Optool

deposition unit 205. In the case of an antireflective film, vapor
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trajectory or abnormal atom zation are sonetines
caused fromthe very beginning. In actual

WO aipd/eert ati on, the ink repellent material sRQCEAPZIMT/068397

20 Table B was coated on an al umi num board and dri ed
dppoldann mgparéorogdatice Nb mod 8i@: praschedve dbikinitha an
ink repellent layer. Results obtained in neasuring

- Ades@itytingabesof g6 s étemﬁt-am@fmim thrkkh&Re ! tnae case of

| ayer are shown in Tab B. Here, the critical surface

T e T

ed gon_the ink repellent

no a.ce tension is dr
hwm?ma dﬁt@éﬁmawg%ﬂéy,om%gr@a%fiéwoahwai Py che

- descending to the right (Zi sman Plot) is obtained by

delpotited dytdne layef aadh. t Bhth tmisafppdraths, qusi dbscdbed nst
the x axis and cost) against the y axis. The surface

HABRMdval viihor RPLBitiod & @pldde Dd X"?:ahsbe Y nipldmbBiad Mside

can be calculated as the critical surface tension yc.

her. methods It |
PR QpRhOERRAD Bf%r Wip 50 Fras e LU B AOS,
Onens and Wendt nethod, and a Van Oss net hod.
d&?ipﬁr"ﬂtﬁ‘?l y to the above- descri bed et hod for producing
a printing 10 head, an ink jet head was produced by
usi ngl‘hma'm&zlzmﬂ-fmeamasmnmf bﬁednkvmepbllamt: lavkr iepaifeeily
| ayer. Ink was sprayed thereonto by using the

| %JEiNI% GEEN rmrcmﬂ BiRD pedferalles WfrﬁltM'S@%N/&C WhetEithe

observed with a video camera For al the nozzle

at, t d d
BT R SSG RR B Ueh L PP RomP RS pfukich he
Table B.  is <Cyan |nk%/ An appropriate quantity of
NogH ee&l@ﬁ(a]fg@lqw@qted\m Iy e ek oo long-term use is obc;er"vcd As

a result, curving of ink.ejaction trajectory or abnormal atomization
sometimes occur in repeated printing. On the other hand, where the
criticgl surface tension exceeds 40 mN/m, the over-wetting of the nozzle
plate occurs from the very beginhing, whel;eby curving of ink ejection
trajectory or abnormal atomization are sometimes caused from the ver;'y
beginning. |

In-actual implementation, the ink repellent material shown in
Table B was coated on an aluminum board and dried by heating to
produce a nozzle plate provided ﬁith an ink repellent layer. Results
obtained in measuxfing the critical surface tension of the ink repellent
layer are shown in Table B.

Here, the critical surface tension can be found by a Zisman method.
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20. 0% by mass of polynmer ultrafine particle dispersion

W@gﬂ@%’;ﬁ]’iﬁgg a copper pht hal ocyani ne pi grent, tzélg.?l%htp%(m:‘,f)7

nmet hyl - 1, 3- but anedi oI 8. 0% by mass

er| f 2-ethyl-1, 3 20, hexanedi ol
IR b hmid snip %Wfotsﬂ? iR opBad OF (PR GBk apettent
contai ning surfactant, 0.2% by mass of Proxel LV
Wuﬂé@ﬂgﬂfédmtg 0 Ay mxaguresh and a §np dgscepding to the right
ant i septic/anti fungal agent, 0.5% by mass of 2- am no-
Gietru Plat) isSottaixpabieylhittingriticisanfaex chasiga ofahe ligtuod
obtain 100% by nmass, and then filtration was

f b r t
L R R e R

potnt v@he% erle hne is - P %OQ' &))%a%rbet&dcalglﬁﬂt%% tht, Lrltll;al

Critical surface EJ ection tension stability Toray -

. DonfaGy teniaep BR2Exanplesofvther Goddiods Ooitablet fr finding the

Shi n- Et su Chem cal Co., KBM/803 16.9 niNVm Good Ltd.

- ShtiBa s efad st idePude KRG btHHN, An@Rens lahd Wendt

<Ilmage formation methods _ _ No spec:lf'lc restriction

hasetﬁt) cedy gr\[i‘ﬂ@,qgwﬁoﬂr ocessing nethod 5 used in

accor ance W t'he present |nvent| on, except for the.
limtati he .t ot is. preferred
that 2HL ﬁrlg.tﬁ eiaheye aw f@é tbﬁ‘? .Lf'(esre)t%wmg p@rinting

‘transferred and al so recorded without |oosing the

hesa)| an irnjesfheader as prpcheedibyagsng ithe amzziectﬂatmpwvncﬂed
t he present
with an ink repellent layer. Ink was sprayed thereonto by using the
below-described cyan ink. The ink flying precess was observed with a
video camera. For all t.he. nozzle plates used, accurate aton:tization and
good ejection stability were confirmed. The results are shown in Table B,
<Cyan ink> |

- An appropriate quarttity' pf itm-e;-tchange water was added to
20.0% by mass of polymer ultrafine particle dispersion containing a
copper phthalocjrartine pigmertt,. 23.0% l:ty mass of 3-methyl-1,3-
butanediol, 8.0% by mass of glycerin, 2.0% by mass of 2-ethyl-1,3-
hexanediol, 2.5% by mass of F‘S“.BOO (Du Pont Corp.) as a fluorine-
contaming surfactant, 0.2% by mass of Proxel LV (manufactured by
Avecia Co., Ltd) as a antiseptic/antifungal agent, 0.5% by mass of 2-
amint)'Z'ethyl'1,3'pr0panediol, and ion-exchange water to obtain 100%

by mass, and then filtration was performed with a membrane filter with
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invention, a high transfer speed and resol ution can be
mai ntai ned by io using a nethod by which i nage data

woanaeenmpressed with a control unit such as aceQpRWt/@lsseT
and transferred at a high speed to a printer where a
shomel danmageof @Sthonatd opapivl ess thusgreparddrd. This
procedure will be explained belowin greater detail.
gt e t he resolution of the inage that is wished to be
recorded i's is high and t he nunber of i mage

Py ; .o 1 ++nrl

UI auall UIID I be) ||| UII, l'l bupu | l e LY SAY N
i mage is increased E ?’Hﬁge pr %%lﬁbrf‘l“é%(w t i pectinn
both the 127 WD 2008/ 035797 bCT/JP2007/06859’ host
that starts inmage transfer tp the beasomdi ng appatabiidy
and the recording |apparatus|itself. Accordimgly, in

Ty PrBa®Cordi@nt 1 ONGREPI1 eXanples mdNn 2 Pl Xel sGodd |
pi xel s) of inputted image are considered as ¢ne

R XE k As a result,| the information volune of the
' |n'puc%ed i mge is 5 reduced by a factor of four, and

tha tinmm ranlll r-ed--flo rnr\nrrl Rg LS obviously

@Hﬁr@@ﬁe@hewl%rlﬁghﬁ&oi pi i xdb BNimme | nput t @eod
image as a single pixel resplts in reduced
Iitdsol ution, and nmeasures taken to prevent this

reduction wll be described pelow. On the ot her hand,

Slﬁntmuc@ Emtal €%, N0 1EP4EAQT P! N0 £EGRARIMY, TOW! b‘ﬁ)(il
nt egrally

ura ity of recording elements are i

Ig ranged for exanple, by perform ng recording based
'a four nultipass procedure using an‘ink jlet

recording elenent riow. in.which. .16 recording.elements. .

fémgﬁrfbpmge@mm@threbrmr n scanning direction, as shown
in Fig. 26, it is possible to select a recordrng

el emNg sphrefie rédigictionds ?ﬂléﬁrﬁ:‘dsorﬂihé Hﬁa%g@ ?frﬁ.‘é%ﬂgﬂﬂethod
rredl um can be recorded froma total our recording

| E 3'15'%5 drd?mt%%%m}?tﬁe reddind 1&vm‘?t13‘n axcBpt 83" H3%imitation

plaine erence to one

of the total quantity, but it is preferred that an original image having
high resolution be rrerxsferred and also recorded without loosing the
resolution of the original imagé.‘ In accordance with the present
invention, a high transfer speed and resolution can be maintained by
10  using a method hy which image data are compressed with a control unit
such as a computer and transferved at a high speed to a printer where a,
simple image restoration process is performed.
"This procedure will be explaine.d below in greater detail.
Where the resolution of the image that is wished to be recorded is
15 high and the number of image gradations is high, the capacity of the

inputted image is increased and image processing takes time in both the
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(6-a) in the recording element rows shown in Fig. 26,

W@?‘"‘gﬁ% bed above, with the recordi ng met hodpngeblyg\yg‘hﬁpmw

ity of ink dots are formed in the sa

recordi w shown in Fi
KOS ettt G iage Han dor fo SRE ek dig ARATaHe: £al the
taken in the case where two ink dots are recorded in
rererdimeappauatus fageklhdccoxdhnglya ipthe aresent snventien, dpor
light inks are used or when a recording el enent row
ex®abde, 2 plusiabist(y potelsN¥Singh tdlei nsnea elonkide?8d WO one
2008/ 035797 PC |1 YJP2007/ 068597 density, the nunber of
r t '
gﬂﬁ&% %ffi%’ﬁht qn@%@gggm \‘nﬂ Fad O mgqpsatwa%ﬁagggl

erent’ 1 nk |"ar ots

ot s, e fromthe r.ecor di
‘&F@% %%‘P 0%95&’;5? L&EE 2’6111‘? 5o HEed F‘ESY&F%ﬂgEéS
obt ai ned when using a conbination of dark and |ight
Obkiouslysshuirtareat. Considping & x Beniselepf ohe Inplatid imkgons a
a recording mediumis substantially twice as high as
tivale pixdl hesditOB rddifted bsdutiORDARR b R urBs tAWH L1 pRRent

vol une of large dots is about twice as | arge as that

H{lg%gﬁ Lts o8 Fd%crl%@d%@?o‘% ink jet recording

SMENT  F OWs' 1 Ne ng'recording 10 elenment: rows
(6a, e large and smal| dots o light ink (A
i nk) 8&%#%@3%@6%51 ﬂ}fﬁcw&ﬁ%ﬂ%aép%&r@mgﬁ eplgrow in
6-d) where large and small dots of a dark ink (B ink)
whiclbe plecaityerf retede g eleamenthere lintwgrally anrdmgeda for
maxi mum nunber of ink droplets that are placed on

metu éﬂaﬁﬁ%mtﬁrd@hg%méoﬁﬁtm mlwgsmmdur'e

arge droplets 15 and two small droplets, a |large

- %Vs%{%e%%ﬂs%@? uah Bl 94 | %ﬁe%ﬁg 5l elements

realjzed. . . .
are disposed in the main scanning direction, as shown in Fig, 26, 1t is

possible to select a recording element where the same pixels of the
recdr;{ling medium éan be recorded from a total of four recording elements
a-1-1, a-2-1, a-3-1, a-4-1, as; can be expl‘ai'ned with reference to one row
(6-a) in the recording element rows shown in Fig. 26. |

As described above, with i.:he recofding method by which a
plurality of ink dots are formed in the same pixel, where the recording
element row shown in Fig. 26 1s taken as an example, +C2= 6
combinations can be taken in the case where two ink dots are recorded in
the same pixel.

Further, when a plurahty of dark and light inks are used or when

a recording element row gjects a plurality of inks of the same color
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Consi dering the conbinations of recording el enents
that can be wused for recording on the pixel, for

woexkanpk®y where four recording elenment rows @U€4e2007/068597

assuned to pass above the recording pixel when a 20
deesity] thgnaddicrad thalatecokenténeddsetiinatibak en@k@s@s where
| arge number of combinations that represent which ink

uamg with aeﬂr&reﬁ@@m@momm%lme % is, W%ggﬂisnﬂwmag dots,

the present invention, proce re i's by wh

S ¢ ndlcat zIe to dri, v
AP SPTEN R P PSR o o P ah et Homine
t abl e: second t abl e) and the 129 WO 2008/ 035797
rpgnity ppoyobicaped W@rbumrﬁa@qr@hwaém efelasbtanl Hebbinkang
to the input inmage. Here, a sequence of recording
satkrhat t:lmnpﬁamtdmmcytckfaa dadll inlbén aaekodlih m@(ﬁ@m £
selected fromthe aforenenti oned Iarge nu

SRR Bhenat Ry aliorihl Bk Pyﬂf"fpﬁgéﬂgdﬁ‘ﬂbﬁk

uni f nner s thie nu recording

P e e SEGROS e ShIRERL 5

t abl es, the nunber of . conmbinations that can be
dots.ect ed grows with the increase in the nunmber of
types' of ink density, the nunber of types of ink

dr oplief. 37 zRowt ek 14 eushling @lehefPFEH thedh @it ord@Rg
t he nunber of passes in the multi pass system

eli_(nﬁﬁﬁlf rﬁ)ér B*TJP ek YePh 24 % g ﬂﬂ@ﬁgh i O}: 1

Imte conbi nal1 ons
ontribyution,is de to the |ncrea e.n i

Rudg et Senndiie b menrovadhts Al Bheries and

also limted so that the total quantity of ink satisfy
spBll dets|dfra dank urk OF inlecopr b eevorded e fliere,Fvhen 2Be

|IIustrates an exanpl e of conbination patterns of
lingieafith #6r a maximum number of ink droplets that are placed on
substanmaﬂy the same pixel is set to a maximum of two large droplets
and two small droplets, a large variety of combinations of different types
ig obtained for the gradation values that can be realized.

Considering the combinations of recording elements that can be
used for recordiﬁg on the pixel, for example, where four recording
element rows are assumed to pass above the recording pixel when a
certain gradation value is reproduced, there are a large number of
combinations that represent which ink dot is recorded and in which pass.
Accordingly, in the present invention, a procedure is used by which

combinations indicating which nozzle to drive are stored in a table

(recording element combination table: second table) and the
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el ements that are thus stored. According to the

W YARDIIAT “gr adat o val ubs are recorded in 2 Pl

iXﬁ{ Sid e dradation value 't?n reases .or decreased
TR R RS HESRFSE S00F 6P dig thitte BIREI™28Ri s i's cal |l ed
a dengjty distribution in recording pixels (density.
di st r Fisgei @ Reqrancerod regordinmbelemantsosdigntions éh@ewﬁ by
distribution in the recording pixel is conbined with

4 ¢t adlyovee ddie seldchat] roec thala fogeine k t ioaot il mate iumbabbé
(first table), and stored in the recording ink

h ¥ .. ] i r . i)‘ {
B BRI e SB AR T AR By PR RE A L Ry, Wumer

Rt ReE g PG PorePcaine Rt anflight ibke PR A Regrdine

that is.thus produced. Here, five patterns (patterns
aleperdy tabe wedvpr renordimg. sake of sinplicity. The
numeri cal values shown in Fig. 30 are the nunbers of
i nk dipherecobdinpode tiet combinbidn pabdet, thkatumber of
constitute each pattern in the case where.a nmaxi num

QfmBfde AR e h HeNefedi6E g{&#@ with theiner@etSnSthe! fumber

the case of selecting which recording I nk conbinati on

0B 8B Ret B BLEPb 7L Al BB o

-gradatign value of unit pixels of the inputted 10

nuager @l recordingelameantannd iienymbeniof ppesesiia &k t he
recorded image with the conbination table. However,
endtiphés e s, alkedfdrbeitantacouAltiaprafbsred thhe a certain

i nformati on volune of the inputted i mage can be

LEGUESu A LFBIA bRl O s e d SR RNEE @asei’\’?.ﬁﬁ%i-gh%tﬁ%n is

I mage recording | s performed w thout sacrificin
SRR el e AL S STl BB
conbination table fromthe gradati on val ues of pixels
combinations can be also limited so %hat the total quantity of ink satisfy
the lirpitation of the brésent patent.

-Fig. 29 1llustrates an ex;ample of combination patterns of recording
elements that are thus stored. According to the classification (a) to (05
shown in Fig. 29, even when i&eﬁtical gfadati_on values are recorded in 2
x 2 pixels, the gradation value increases or decreased when considered
for each unit pixel. This is called a density distribution in recording
pixels (density distribution pattel.;n of recording pixels),

The density distribution in the recording pixel is combined with

the above-described recording ink combination table (first table), and

stored in the recording ink combination table, for example, according to
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of the inputted i mage. As exanple of suitable nethod
is presented below. Thus, a nethod can be used by

wownasahswhere a unit pixel of interest (for exanpbmn7/emser

upper left pixel of 2 x 2 pixels) is separated by nore
tRO cliwaificatipretietie (ol steavy Bl Téz. fa90nTg. 301 hatexangsld ofithe

aver age val ue of gradation values of the 2 x 2 pixels
Sy LR BATRIELI0 GRUSED) (L LERRRNTGCLE 1
sel ect ed. wever,, ere the pix of .inferest .i s t
EREHEDE GHPRTRE Lindl e shPeabbbihe Folse DhPueshsite, The

average val ue, other three pixels are also 131 WO
reposncd yrdveradwo padliz/ 3850 vhe numbesd ofitnk doomets

~separated. The gradation val ue and recordi ng el enent

recitdidab izomnit pakeWhalt cohgritife @ash @atirannithedabewirash
pi xel based on the inputted inage froma sequence of

T e
ity Condadation val i al
o LS 0 SN Ul st

more specifically, when conbinations for three types,
uge pasedhon phe Qixelvad valofitbe inpretted cabggriddasomativadsues,
recording el ement conbinations of three kinds are
igedsiBl B BeMBCHRCeradaMe ARl dDUhpixkls 8B Ripted
when the gradation value is represented.

BT B Y adioh SaRESPERYANLELRE AL AGH BHETRUhie,

i nati on reran uséd a
ACBCBABBCAA. . ... specific |jmtation,. js placed on:
t ﬁé‘-"ﬁ‘@wgﬁ@i ablen Hevews, ever iidhere gre ditfesang ggadations,
operation of the ink jet recording apparatus 1S of
thé énformasion eltbodi oftthie wphktedd niescrarbbel ridhiced, arkdbieage
the case will be explained in which a nmedical X ray
data can be expanded. Moreover, image recording is performed without
sacrificing the resolution.

No specific limitation is placed on a method for selecting a pattern
of the recording ik combination table from the gradation values of pixels
of the inputted image. As example of suitable method is presented below.

Thus, a method can be used by which where a unit pixel of interest
(for example, an upper left pixel of 2 x 2 pixels) is separated by more
than a predetermined value from a sum total and an average value of -
gradation values of the 2 x 2 pixels of the inputted image, a pattern
corresponding to the specific features of 2 x 2 pixels (4 pixels) is selected.

However, where the pixel of interest is not separated by more than a

predetermined value from the average value, other three pixels are also
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transm ssion i mage of a high resolution of 600 dpi and
256 bl ack-white gradation is obtained by usi Eﬁ .ﬁ?mm(mssw

WYk, all owing the placenent of a naxi

four ink droplets o si ngl e "pi xel, configuring one
peutpe gt BoB R e, "9 o't “pi kel o (4 pi xel's)

and enabling the placement of a maxi num of eight ink
dr opl €bg gradatierealtu aed pesearingplgmeznt combanalioe kbat will
diagramillustrating the configuration of the ink jet
e aecdlang dappariatd Sovadihpiel bsent o vhe thpwenéd ithngd hem a
figure, the reference synbol 1 stands for an inmage :

bdidince %??eé@dﬂ%&%%ﬁ%aﬁﬁﬁé%’ﬁ%%ée@ﬁ%ﬁit gveféip Fﬁ“%%r g

operation unit a central processing uni

b8 WlareH ki b Brelhaal g pR G et Batefys of

storage nedium 4 stores recording el enment conbination
gridatroat vdued af pimestadeaticel deravit anhdeerdingiglenigns
various 5 control prograns. The reference nuneral 5

&b tices, morANpedificaBp, wheRgemdiegissd fog thhéd typés; e.8.
printer control unit that performs image out put

BOB! COlyavBRnBst i@ nRisa) '&atﬁcpd'§afde§,ex)ech£t?h]gge‘r?&g§{ig S

various structural elements to each ot
sSm SSi o

S n RS R M SRS M

operation unit 2 conprises various keys for
¢andi pixel mheodihei grgdaspnwalne isrqpaesaniedr s and
recording start. The CPU 3 controls the entire ink

j et ranerEltigelgPRdE e raa ezt rgordin P bRk aBconhHigatieds
in the recording nmedium 4. The recording nedium4

O3 LB, (0 SREAISCBAROSY . 1S it
B 1 S5 LR RO T BRL oPeTatton of

The configuration and operation of the ink jet recording apparatﬁs
of thé present embodilﬁent will be described below.

. Here, the case will bé explained 10 which a medical X ray
transmission image of a high resolut:iop of 600 dpi and 256 blackwhité
gradation is obtained by using a.black iﬂk, -all_owing the placement of a |
maximum of f()l_lr ink droplets on a single pixel, configuring one recording
pixel of 2 x 2 unit pixels (4 pixelé), and enabling the placement of a
maximum of eight ipk droplets in. a recording pixel.

Fig.31isa block'diagram illustrating the conﬁgurﬁtion of the ink
jet recording apparatus.of the present embodiment. |

In the figure, the reference symbeol 1 stands for an image input
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apparatus is perfornmed according to this program For
exanple, a ROM a FD, a CO-ROM a HD, a nenory card,

woQbospizemgnet o optical disk can be used as thectur2007/0683597

recordi ng medium 4 that stores the prograns. 20 The

U D bserdsiRd @Sita3 WaldendF AP rbedssias LAHSCPUOME aBforming
| ocated in the storage nedium 4, a tenporary stand-by .

dae;me@bu 8ol o'p_QJat%ﬁﬁ%sh”% %@%&@%@ sfikkng

ge - pr Ssi n vari ous
tabl es l.ocat in the recordi n medi um 4 t hen

VERIELE Of AL Lhe SHpe Bermefieis Aiess Tehording Hiuaothe
predeterm ned i mage 133 VO 2008/ 035797 .
cpibn aPA00 b resdn 4pinths tallg fomhiat andef goniprtp eovarmheus

. changed tabl es. The inmage processing unit 6 produces

cBftel 99&;&1@&1@ aThekBfchOhce ﬁﬁﬂx'ekél 58tdntd foPlaeRAMAOAL hAN
in the ink jet system based the input ‘image. Th

e
A r t | on

B e Plde dple T ?ﬁ@%f&g@?@r%@iiﬁ PhelpSERe

during i gerecordln Iebu&llneStransfersthe

Dé‘&HF‘é%@tgaigﬁﬁFl 8 d%tbéls upih (Rwniing) thatgaanests varkpus ni

jet recording apparatus. The above descri bed recording

sehuaterd) dembntate exch ofherifat data tréasbaisdiber

accunul ates data relating to the ink that will be
used TH?bxrxﬁa;,e ﬁﬁ)dthﬁn'l, NKstcBAtpotkd,| foP8xiagde, of Lica®Ber or a
kind, but, as will be described below, I ght i nk and .

i b PR bR ™

, éSt em and such approach is suitable for.
indisabingcichnasipt %rleugpaaw‘éﬁfsmdu@@ﬂrwgwt@ﬂe Tha QPU
pi xel is formed of a maxi mumof four ink dots by is
Jsinteols the entink snk fetr rees edipkenp palhetusudre pdioly togroprhimg
i nk ‘combi nation table in which the unit pixel can be
16EREE3R TS YelHdLRE RlcHing £/ ement s
The recording medium 4 stores programs for operating the ink jet
recording apparatus .ac:cording to a control program or an errox
processing program. The entire operation of the ink jet recording
apparatus is performed according to this program. For example, a ROM,
aFD, a CD"ROM, a HD, .a memory card, or a magneto-optical disk can be
used as the recording medium 4 that stores the programs.
The RAM 5 1s used as a work area for various programs located in
the storage medium 4, a temporary stand-by area during error
processing, and a work area during image processing. Further, the RAM

5 can copy various tables located in the recording medium 4 and then

change the contents of the tables, and advance the predetermined image
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WOEP

conprising four unit elenments that are a 2 x 2
arrangq enment of unit pixels becones very Iargl )
7ﬁb| y, in the present enbodi ment, a t ot/ -ERI0T/068597
144 +. rd| i nk conbi,nati bles with.8 + 1
wtﬁ%%ﬂm’ éc,rBFe%F %ﬁ%ngﬁﬁ%é “4re used for every
5 ki nds of patterns that is, patterns of 4 kinds in
whi ch bﬁemaaﬁw'pcgﬂaammttfbp vced ancietioanpateérn foe 2
X 2 matrix is biased high and that of the upper right

wpadicianinilsiph geethtioddinatleoink jepayiterbadddoRtisdBigut
bi as, for each gradation value therefrom Fig. 32 to

SRR e SR AP

ﬁﬂgsent ean nt . ék;he des gﬁu!ve I ndexes hn
e grgated an shapmpge proessing ‘b‘?‘ Rk VEA8D Feter Ay
t he sake of conveni ence, left-up right-upper,

Tt bus [Linged ,traaw&zrﬁitghtadld@m signagldsltaremd @cpﬁecslemgnwl iy
LU, RU, LL, RL, 5 correspondingly, as information

thel iaki jog ré@rdingogigdr@bus.n the 2 x 2 matrix, and a
group of ink combination tables in which the density

of t hglftéj % e-dBickfled &cP g%&&hgﬁt %@r&ﬁ;x{ﬁﬁﬂleg]tfoﬁ&%tion

t hat unrt pixe escri ensi

att . The densi l e t.e
%r gﬁg{‘?’f BFAIm gL %ézmwﬁatm&mqﬁﬁéﬂﬁ thi %ﬁ%b@dﬂ%@f Hre.
pi xel or the total content of colorant in the ink, but
idenakdbiay valdre wresorafiomdiindebat.iasnsill e deseried below,

assumed wi thout practical problens for a recording -

Tigeteli 10 4 kB Hla 16 ifle td BChd mpltgydcpwithot%sm UctQﬂf'i)Hrﬁﬁﬁg ik
a transmtting recording nedium Fig 3 is a flow

| c?cﬂ%% dtztlféﬂéfﬂt H@Léfﬂ ntx 'Eﬁe qbﬁl"& ftflml %ﬁ’%ﬁ LR &Rk %p&-&‘achlé
enb

recor par a préesent
nt | mage prolc 313| ng SPeCIf&C to t he present
t’ ¥qul‘lclﬂg multiple gradation values.

When one umit pixel 15 formed of a maximum of four ink dots by |
using..thesse inks, fctr ex.ample, the number of recording 1k cm:qbination
table in which the unit pixél can be rep‘resented by.recording elements
comprising four unit elements that are a 2 x 2 arrangement of unit pitcels
hecomes very lm"ge‘. Accordinél;t, in the 'present embodiment, a total of
144 + 1 recording ink combination tables with 8 -+ 1 values for recording
pixel units are used for every 5 kinds of patterns, that is, patterns of 4 -
kinds in which the (_iens;ity of the .uppér left quadrant of the 2 ¥ 2 matrix
is biased high and that of the upper right quadrant is biaéed and also a
pattern with a small bias, for each gradation value therefrctm.

‘Fig. 32 to Fig. 34 show recording ink combination tables (second
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expl ai ned below with reference to these Fig. 32 to

Fig. 35. Wen the recording el enent conbi nation tables
woahswasdn Fig. 33 to Fig. 35 are used, the gratiarinemaessor

nunber of an inputted imge with a 20 gradation of

t25l6s) ditthei sresapiuémbddiniest ep 5101 of fig. 33 has to be

converted to a 2 + 1 value 0600 dpi). Accordingly, in

the iATRGRy (1M RERSTIRG iMdleke$irS BRMAZLEe, F19 mchs dedifon of
l-value nmultivalue error diffusion processing is

erforned (sfen, 5102 ~step 5.103). Here the, ..
B YRPIRE GRS ke oE PERv SHiB0es dr gurien, BBt upger. lof
this method is not 135 WD 20118/ 035797 ‘
Ly, jamsloogh b Besgpixelsr ne neg reseated by 1l aBp), daL. dhls
average density saving nethod, a dither matrix
5 comkbpehdiagty, asriafidemtion eslaeitigatives gositianiinnhproe @sshmgx,
‘ nmet.hod can be used. A major difference between the
By Bf T WARIY chot b i I i0r
agid Eﬁé‘ﬁlﬁﬁ#&?{h@g‘ mil“g‘htH ﬁattﬁﬂ%%g?@@ glr"gstrrlﬁ Pﬁr%f e :‘,[‘-{‘g)
t hreshol d., ,val ues, for binarjzation. These.threshol d
PO A EY kb TBepecds Gkl bl Phss HRERPHel foiReEbgd
gradation values. In the inmage processing unit 6, the
adax dersuby pettern.t o nultival ue processing are
distributed to Eject/Not Eject driving signals with - -
r espatie dek3ifyoleealcl Mt catitehopaipreional whillennsiber of gks
to recording el enment conbination information 4a in the -

10 'efe%%&& giepsggﬁ%%k‘hé% Tt céﬂ’é‘&itfdg?:@lﬁ)irégipt 080 fegll, ggmgg_

he T ecor gin nat 1 ons to Fi

Here,.. becgause the origipal ,.mage data are,6Q0 dpi, -
geperally %uéhaf@@fganﬁﬁreqﬁﬁpww 'eﬁaé%gg%aﬂﬁw@ 2 +
1 values, that is, three values "0", "1", "2" 15 at

~ peacticiliproblesps Srosrasprding. madjum Ababisiailgicliveiin lewvep
5104, it is determ ned whether the average
density portions or a l;ransmitt;ing recording medium.
Fig. 32 is a flow chart illustrating the flow of image processing m
15 the iﬁk jet mcordihg apparatus of the present embodiment.
- Image processing spéciﬁc to the present embodiment will be
explained below with reference to these Fig. 32 to Fig. 35.
When the regording elexm-::nt combination .tables shown in Fig. 33.
to Fig. 35 are used, the gradation number of an inputted 1mage with a
© 20 gradation of 256 that is inputted 1n step S101 of Fig. 33 has to be
| converted to a 2 + 1 value (/600 dbi). Accordingly, in the image
processing unit 6 shown in Fig. 31, a 2 + 1-value multivalue error

diffusion processing is performed (step S102, step S103). Here, the

multivalue error diffusion processing 1s used, but this method is not
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val ue of the recording pixel of interest is different

w651ﬂf1)0%)h/9§ of the upper left dot. For exanpl q,cgf@@ﬁgmsw

e explained in which in 2 x 2 recording

Sy rf‘wfthfsﬂ SEROBREDS P Pigk oot Mo B AL e

the gra n val ue of the u [ .unit pixel
mﬂfrgﬁ fmdt %éﬂ@f%dvrfaﬁf@ﬁ @%?laﬂiwa Bro6k “P%P%@ti“i’d
uni t plxel (il, jI +1) is 1, and the gradation value

odn bhasedwer rlght unit pixel (il + 1, jlI +7) is O.
In this case, the density gradient information

i ndi CAtxﬁaLortdlﬁbrértL@ WeRskh )he m thb P efrok diffusibhimethod
pi xel is high. Therefore, a density 136 WD 2008/ 035797

B %‘%Léﬁ 9?&1‘0 %Zc%n B}%tth&i rls Cﬂfmt kﬁgreg}gtm{é@iple (here, 2)

eqU| Y

el e (,ste . step becau e the
eahooipas fwmat@nxs'élqssctbr%ﬁwpﬁﬁk@bsusu ly may be

thenselves is 4/8, data distribution is determ ned

Betsetined patcteetmlSOints@ﬁ'lguadimomwamGSLU' density -
gradation information (that is, conbinations No. 45

to 48)n vhd hhAgd E@ode@@:.@n@;dkxﬁg ﬁ%ﬁé’fﬁﬁﬁa seybERdltb QRultivalue
information with density 4 (gradatl on val ue 4) shown

fbc’é'sfgflg%i'rﬂ 911@? bﬁ%%g ?ﬁrjs‘%t?ﬁ& clt%ir %8&;@% ngbww re&.-. ect

equen rom ese I na

‘(step 5115 p 5116) th the ab ye descrlbed
é}%ftf@ls%qcraﬁdmg e'BPBEé’%@ﬂﬁﬁc TigRSOFPSRA caiing elogyent

recording pixels of interest is conpleted. Simlar :
erobesgiominferm higon 4penf therredonding mespect, more specifically,
subsequent 2 x 2 recording pixels (12, M Thus, when

hét%rﬂl{ {ihare¥dddify 9k b B@tb‘x‘ﬂﬂ%né §£fF1gU BBRto mlg e85 (HRre,
. t he recordlng pi xels is 2, t e -gradation

i S A 3, oo 4
p@é@waﬁ,}e@pﬁocgﬁﬁllgg ’ayg &d-t flgrea,lwg_g d?tg{: ?&r,] tﬁ?o!eu&'ﬂugq "(Ii]“ B A
at 600 dpi (step $103 of Fig. 35).

-Accordingly, in step 5104,' it 15 determined whether the average
value of the recording pixel of interest is different from that of the upﬁer
left dot. For example, a case wﬂl be explained in which in 2 x 2 recording
pixels of interest (represented by (11, J1)), the gradation value of the
upper left unit pixel (i1, j1) is 2, the gradation value of the upper right
unit pixel 1 + 1, j1) is 1, the gradation value of the lower left unit pixel
(i1, j1 + L is 1, and the gradation value of the lower right unit pixel (i1 +

1,71 + 1) is 0. In this case, the density gradient information indicates

that the density of the upper left umt pixel is high. Therefore, a density
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1) is 1, the density gradient information thereof
corresponds to "1" of the gradation shown in Fig. 29.
WOTHIB®SPAT tern can hardly be deternmined to bePOHPH/68507
any of the aforenentioned LU RU, LL, RL. Therefore,
phtfeen o QLI thah s eupkealsmnt $p gphiation "a® ghovwmn in ifdg. 29 1s
sel ected (step 5114). Further because the gradation:

sYRct] @teg Beoma;@%d;mg).pi xel is 8/8, data
distribution can be determ ned (steps S115, 5116)

baseg Qf, 4 gecsﬁﬁateittz’l?egg'rrhﬁﬁﬁﬁﬁ%islﬁé‘ R@gﬁe W?At % gctaéoit?gi’ngopixel ‘

5
density gradient mat 1 on ased

on the conhjnation, of, No, 141 to 144) fromthe
thergeen g‘?%ram JioubteRos ety BTG a o tern
el ement conbination information with density 8
5 inifpracdicnowithdLi&" &nsigheradatvormirdorgstionthairiespect to
' ot her recording pixels, binary drive signals of

 cHin®ehANGRs Roe s fo018)a@ERiPt e edofd BACLe ARG toinbination
element row are simlarly 5 forned (step 5120 to step

.5d23) by repeatir e. safor I, I, Shpng the

iRl o FRRE L g B RS PEL 9 R BRORR 8,

based on the density data of the image Fi 36 .

Aqtueﬁr,r%d@&ng wperformpd spanentiadlyeriranglomly Taem; these four
whi eh the recording of each pass is perforned with a
combonaliiomys (wtem 5614, $tapiGidéd. 10 recording el ement row

: ejecting the Aink, a recording head 6b having a '

10 ' econgitRahel SRReldetOMb&i BEddeBSinkh ehéphititssitg TGABYPiRA of
head 6-c having a recording elenment row ejecting the.

i_nk, .and a recording, head havi recor.ding..
oBip afirat RO P SET T BBt Rleted S Deb&RRIY Mnen
enpodi ment . as described hereinabove, all the 15
prfesmedawhgespetde subsequayi ¢ X 2 recprdingairelsdld J2).
recording is performed wth the ink jet recording
apparBiuss whaw 1hg diadatieaaradiagf cheneptr lddtvanit pixel (2, j2)

of the recording pixels is 2, the.gradation value of the upper nght unit |

15 pixel .(i2 +1,j2)is 2, Ithé gradation value of the lower left unit pixel (i2, ;2
+ 1) is 2, and the gradation value of the lower right unit pixel G2+ 1,32+
1} is 1, the density gradient i.nforma.tio;l thereof corresponds to "1" of 1;he
gradation shown 'm_ Fig, 29. Thié patterh can ha.rdly be determined to
belong to any uf the aforementioned LU, RU, LL, RL. Therefore, here,

20 for the sake of simplicity, "AVE" is selected (step S114).

| Further becagse the gradal.;iun value of the recording pixel is 8/8,

data distribution can be determined (steps S115, 5116) bésed on the
pattern information for which the density gradient information 1s "AVE”

(that is, based on the combination of No. 141 to 144) from the recording
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io data of Eject and Not

- BREE fechPug elf el Sow i

shown in Fig. 26, Fig. 27, and Fig. 28. As descri bed

W‘??‘%@& y\alth t he present errbodl ment, a regi on Fpgmrm)(iss.f)?

acent uni t p| xel s of the |nputted i ma

e her O t aken n
ERi ﬁé@?&‘*ﬁ? AR af e fler & 95@3%3%%&0? ARG B
%@% ge and determ ned in advance is selected for
nipdegr#-ng pi xel, whereby the information vol ume
of the imge data can be reduced to about one fourth,
i mgeWitlt oestient) te ptled reaording poaigdsadyry daivd digads of
the control unit (CPU can be reduced, w thout

Bet@ati Miact H3&a0b)pi008 Q3R 13d F% RGTL $R2007/ %8598 smhﬂl:?rly

resol ution of the inputted |mage rther, with

OB PSR T e

Iurallty of |nk dropl ets, as necessary, on several
mcﬁswﬁéhg naeRRes @iﬁﬂmﬁg capal bty igtagnpmber of gixghs based
is a structural unit of the recording i mage, such a
oethodensihg duth nfjtheooagh.ng with at [ east two ink
droplets for identical unit pixels, recording with

i nk dp %0|3€t1ﬂu9fra%és h eaeli (%a@h frtf:tﬁ:frﬁmgl’ %@1@ ﬁ{'@hﬁ:‘hsbhe

or recording with ink drop ets of at 1east

RREPRRS BYF rhe® b PEpRBAT nabBa deoosfiin %ﬁsé B hevie o

E ect_drive signals_are
FrsREtiag AlpRBhiroBeresing mf Adohipt sxcaratbprd §é?sbﬂw§g a
Further, by preparing a . plurality of types of
re&ondldgrtgembﬂtrem ejecbirhy tiat Aank| aterordidgphedd6-d Iiimrmg a
same gradation value and perform ng successive or

FROABRL AR E‘@w‘é‘j’éétﬁ?goﬁ{de ek ! Endlh ik by th)éﬁ&% &’f

I's recordi ng el enent conbi nati on |nforrmt| on
ible to occ Irre gﬁ cases in V\:hICh
dnhms from

In the present embodiment, as described hereinabove, all the
pixelé. are processed successively, and four-pass recording iss'pe_rformed
with the ink jet recording ﬁppa‘rﬁtus having the recording element rows
shown in Fig. 26, Fig. 27, and INig. 28. |

As described above, with {:he presént emb(.)diment, a region wheré
the adjacent unit pixels of the inputted image are combined together is
taken as a recording pixel, and a gradation value pattern corresponding
to the input image and determine.d in advance is seflected for each
recording pixel, whereby the information volume of the image data can
be reduced to about one fourth, image recording speed can be increased,

and load on the control unit (CPU) can be reduced, without decreasing
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the sane recordi ng el enent and, at the sane tine,
elimnate the occurrence of cases in which ink dots

woan@/Bemmed fromthe same recording el ement POTERWDOBHEYT

of a certain constant surface area, and.also to
thehehilutiao of ¢he mmmmﬁm;agepertl es and effectively and
actively adapt to a spread in properties of. recording

el emgni:hov)Qrich BRe iRGRE FbaEdeRthdthod ®fvERY recdiling is
addi ti on, b perform ng faster and easier. processing

n r06Eessi
o gugqmﬁgae&bgg% Ao ASETRRE & BTLLIE otk froplecs,
deterioration cau ed, by QC‘PP/“ and to, obtain.imge

AR RAGCSSPIY, YSOLTA] GRLTRIRC S tMTReTe OB BIAL
gradation even in recording using | owresolution data
valsichiiaficrtnadtinonl uwik ok the redcosthdginpgd, sushfrometkesd i n
accordance with the present invention have 5 inmages

 1hEhiaREk Pé’mwﬁ)g' With! 4 1@899[@6‘%9?1@ d‘i‘bﬂl@té e iRegBeN unit pixels,

i nvention on . recording medium" The ink prlnts have
qual exc ent . over
DA B B0 6 uglej%)r{g abeBlametty
appllcatlons as materjals having recorded th reon
reGonsns Wik I depdetgrot\adlpasistwe ga&kneﬁﬁ eysla pp e same
Exanpl es of the present invention will be expl ai ned
cobdroeffedtirte tehordipgasate penfenhed hetsustopatiemedemnitrol
scope to these Exanpl es. (Production Exanple 1) 15 -

FAERAEOhPNOE E&: L%Wé‘ﬁ%mﬁﬁ! &fe@xﬁmﬂbﬁ%ﬁ:ﬁb@ﬁperformmg

cont ai ni ng copper ht'hal oCyani ne pi gnment
commplex image processing.

‘_ Further, by preparing a plurality of tj.rpes of recording elqment
combination informatidn for the same gradation value and berforming
successtve or random recording corresponding to different types of
recording element comﬁination information, it is possible to reduce the
occurrence of cases in which the inks are not ejected for a long time from
the same recording element and, at the same time, eliminate the |
occurrence of caées_in which inkl dots are formed from the same recording
element in excess of a certain constant surface area, and also to inhibit
variation of properties and effectively and actively adapt to a spread in-
properties of retzording elements when the recording head is replaced.

In addition, by performing faster and easier processing with a
simaple signal processing algorithm, it is possible to obt.iin an image with

a low level of deterioration caused by "kink" and to obtain image with
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A1l L flask equi pped with a nmechanical stirrer, a

wbgﬁ[&, _r;'%t’er ni trogen gas introduci ng pi peEF@HH{VMWW

ux" pi pe, and a dropping funnel mas suffi

B@ %‘MW} légn '@krl&g ?19 ?gaoaﬁgne%?%lng resg t c:g}:??, aa‘ctlsé

et hyl ene gl ycol net hacryl ate, 4.0 g of
g?@’ Eﬁ’éqYicr oner (trade nane AS-6; produced by Toa
Gosei Co., Ltd.), and 0.4: g of nercaptoethanol were

chekguinisat o the flask and the tenperature was raised
to 65C. Then, a m xed sol ution containing 100.8 g of

st yr efgk p¢bntd 8r ke 1&4@0{)\5@&3%4&3&7095r030nt mventmn have

.PCTI JP2007/ 068597 acrylic acid, 108.0 g of lauryl

TEHEEHS 2o 2 0 SRl e nc

36 0 of styrene macroner (trade nane AS-6; produced

‘ B?F‘*F@ gRediu®y  Ltd.), 3.6 g of nmercaptoethanol ,

2.4 g.of .aZObI.SdI met hyl valeronitrile, and '18 g of 5
met hy Thetihkl privetsdrereieigh qlradityi se oazidgdahd exbellddiaskbility
within 2.5 h. Upon conpletion of the dropw se

a0k tinand cﬂh%@%Mhb‘&g‘;&ﬁhsﬁf u%dsforgi Phri8EObY SBEBYS as

vaI eronitrile and 18 g of nethyl ethyl ketone was

g%‘\flazsg h@%%%%e%&c{e%é&&k@os Bglls %?%%ﬁ ﬂg\ﬁﬁwus kinds.

«valeronltrlle was added and naturlng was 10 conti nued

for 1 h. Upon conpletion of reaction, 364 g of nethyl
et hyl . ketone was added to the flask to obtain 800 g
Bikapgilyser solution with a concentration of 50% by

mass. Part of the pol yner solution obtained was dri ed

and aRghyses BYth
(standa i bol y s oo [EAbLOR ﬁ%&ﬂ?&%ﬁ%@%@é low, bt the

SR TR RS Rl s BP0 oo
(Production Example 1) |
. Pre?aration of fine peiymer-particle dispersion containing copper
phthalocyanine pigment - |

‘A 1L flask equipped with g mec‘hanical stirrer, a thermometer,.a
nitrogen pas introd‘ucingi pipe, a.reﬂux p'ipe, and a dropping funnel was
sufficiently purged with nitrogen; then 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 maeromer (trade name AS-6; produced by
Toa Gosel Co., Ltd.l), and 0.4 g of mercaptoethanol were charged into the
flask and the temperature was raised to 65°C.

Then, a mixed solution containing 100.8 g of styrene, 25.2 g of
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pht hal ocyani ne pignent, 13.6 g of 1 nol/L aqueous

sol ution of potassium hydroxide, 20 g of nethyl ethyl
wolkatrarze7v7and 30 g of i on-exchange water wer e PETLIPHOTOGE97

thoroughly. A total of 20 cycles of kneading were then

peyhentol 188.Qug phtpayl resbacnylatenBB10 ¢ of pdlyeblaytene glycol

NR- 84A, manufactured by Noritake Co.). The paste -

rA Bt cREh 160 . ofgedmgﬁﬂ:bﬁyahwemgh@érwm, 3@03@ 3nes et er

and stirred thoroughly. Then, nethyl ethyl ketone and

[ :
%f%h%f&gfcgdeﬁﬁln e‘&Si ép%%%ﬂrceﬁabﬁ{l‘lrg% g%gf sggi’ s];ftgr? V\ﬁ%?él 0{’;\
cont en [ ds 20 % r{as . 141 WO 2008/ 035797
WPE%@W@@ ‘F‘ﬁ% i Bpﬁéw ﬁ&i‘%“PBFt@ﬂ%i ged 1Bapoh) o
. the obtained fi ne pol ymer particles was neasured W|th

5 megletbylekaione wdiretdropatscomdeet r the(fladr withdo k2. BRA,
' manuf actured by N kkiso Corp.). The result was 93

nut . PpéLeodptdtiaoftanmlopwite adfitRRA R &ftutibA®f 0.8

pol ymer partlcle dlsper3|on contalnlng

c e
fwﬂ#f?‘é}é’%%ﬁl%ﬁv LSO PURTER) 48 < 2Ra PR XTR RRhp R
same . mann as ,in_Product.i on Exa le 1, except that
degpyase a %%ﬁ}%fé@%lhm@naﬂ P%JJBW srtexios b $s°C,
changed to C. 1. Pignent Red 122. The average

Maptifelzebidiac(IBHOMlcwhitrile voix addetahd ea ek as
particles was neasured with a particle size

10 'c%ahama%f 9. n@tp%h cowleﬁeam&fg% Io,ga%sp@g dethl

kkiso Corp.). "The result was uct
kE)Eorrf(? was z)dded to the flask to obtain 800 g of polymer solution wu,h a

concentration of 50% by mass.
Part of the p()lyrﬁe;' solution obtained wals dried and ﬁnalyzed by
gel permeation chromatogr'lphy (standard: polystyrene, solvent: |
15 | tetrahydmfuran) The wmght average molecular weight was 15,000.
Then, 28 g of the polymér solutiqn'obtained, 26 g of copper
phthalocyanine p%gment, 13.6 g of 1 mol/L aqueous solution of potassiﬁm
hydroxide, 20 ¢ of methyl ethyl Eetone, éznd 30 glolf-ion-exchange water |
were sti;red thoroughly, A total of 20 cycles of kneading were then
20  performed using a three-roll miil (trade name: NR-84A, manﬁfactured by
| Noritake Co.). The paste obtained was charged into 200 g of ion-
exchange water and stirred thoroughly. Then, methy! ethyl ketone and
water were distilled off with an evaporator to obtain 160 g of blue fine

polymer particle dispersion with a content of solids of 20.0% by mass.
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- Preparation of fine polynmer particle dispersion

f I ng nonoazo Vyellow pignment A fine p
chg?’ /%H]/gjﬂdl spersion of yellow color was pr epal%ée/-@‘ﬁ{zw”m(’ W7

20 th C
thal ?‘&%Sae"’?fg%ﬁ?ﬁ;‘f&%yg PR B GRER R o Bt
clhan ed to C gnent . Yellqw 74. . The aver age

B%‘Ftﬁ‘f £f ¥as 3 %WW@W“BFA PRI B O BIef e
mrtl cles was neasured with a particle size

giroitackildRAmetaufid2 b2 A0RIG85 01 . ). TThE20HTIt MGRSDF
(M .crotrack UPA, manufactured by Ni kkiso Corp.). The
pesult was 76 nm (Production Exanple 4) Preparation
of carbon bl ack dispersion 5 A total of 300 g of

SAINRIS %Eg%m%é%ayar bon black with pH 2.5 (trade

nare: narc manuf act ured by Cabot Corp.) was
] xed thoro hly with 1000 ni_, of water. Then, 450 ¢
o repsaRtien RGPy mes parbicleedisporsiom CoRtiadaing

| concentrat| on: 12% was dropwi se added and stirring

tanse bl § @imerkdboe p@etheat - 1. 00C to : 1050C. Then 100 ¢
of sodiumto hypochlorite (effective chlorine

conceptfir ﬂ@nﬂ&%ar‘t‘@ﬁa aiébbf‘sﬁ‘én @E‘ g&ﬂv{&et 6 Wh ‘I!J'rg?dred

and dlsper3|ng was perforned f avertic

q*ﬁp"e§ ShP= R et ”rﬁ%%ﬁpi,#”edeﬁﬁﬁlt&cgﬁ%%?

ﬁ'@iddl tioon of Iithium hydroxide, Desalti ng(p and
paing gf Reedugsion Bxama oy was shemeaedrtaGoh Pigmant
eI ectric 15 conductivity of 0.2 nS/cm and a carbon :
BeddR2di spersion with a pignent concentration of 15%
by mass was obtai ned. Coarse particles were

The average particle size (D50%) of the obtained fine polymer

particles was measured with a particle size distribution meter

| (Microtrack UPA, manufactured by Nikkiso Corp.). The result was 127

nm.
(Production Example 3)
- Preparation of ﬁne polymer particle dispersion containing monoazo
yellow pigment - | |

A fine polymer particle dispersion of yellow color was prepared in
the same manner as in Pmductibn Example 1, except that copper
phthalocyanine of Production Exémplé 1 was changed to C. . Pigment
Yellow 74,

The average particle size (D50%) of the obtained fine polymer

particles was measured with a particle size distribution meter
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removed by centrifugal separation and filtration was
performed with a1 mNylon filter to obtain a carbon
wohbmeks@i sper sion. The average particle size ¢OBOPYOIDOGEII7

the obtained fine polynmer 20 particles was neasured
(Mii ettt e qhat/iAAs lreasitze (et Niltkisn Greper THabaudt was K6
UPA, manufactured by Ni kkiso Corp.). The result was 95
o (Production Exanple 5) - Preparation of fine

pol ymer particle dispersion of carbon black - 143 WD
% C?ﬂgscp? A PC([X P2007/ 068597 A bl ack fine pol yner

BFHeed f‘%’ﬁlglly on was prepared in the sane nmanner as

in Production Exanple 1, except that copper

- Sreparaségmaf parboprblpels disperdan Exanpl e 1 was changed to
. carbon bl ack (FWM00 manufactured by Degussa Co.). 5
The avertabef pod kioflcemmhereis(] ey cafhdhblaehtwaithqd] 2.51e
pol.ymer particles was nmeasured with a particle size

(ﬁ'!aﬁ rﬂa?ﬂé'lﬁ%n?ﬁ‘lf%&()(ﬁ Vs efarce&}adtigﬁca%v 6350 WA NYed

iso Corp e resu t vvas Product i on:

ratlon on bl ack di s
LEX@%EM%QQPQ BB bR TRen T Bocap e HybBFhiDrTe
carbon black with a surface area of 230 n2/g and a
(ehbretbie chipeisegoneenigatiani 1360 wapclrapwigoaddethand stigriog
pam no-N benzoic acid were m xed and di spersed in 750

vihsOpeii@iBed £6:08 hoyetOWY LodItzp @, SEhad d00igasf soflid@ g of
nitric acid and stirring at 70C. After 5 nmin, 15 a

hﬁzﬁh%lo?ﬂe %a@aiadaﬂxnﬁt3@8@4{59%1&{: 1%%2wg§%ﬂ%ﬂx%%& fo

t g Tl%lfx% %%d (ﬁspélrs?ng -Iv:rt*]x% p%lrﬂ)rmed for 3 h wath a vertical disperaing
mach._ine;. The slurry obtained was diluted by a factor of 10 with water
and pH was adjusted ny the addition of lithium hydroxide. lDesalting
and concentrating were performed by ultrafiltration to an electrice
condactivity of 0.2 mS/cm and a carbon black dispersion with a pigment
concentration of 15% by ma&:a was obtained. Coarse particles were
removed by centrifugal separation and filtration was performed with a 1
pm Nylon ﬁiter to thain a car.bolnn black‘dispersian.

The average i)article size (D50%) of the obtained fine polymer
particles was measured with a particle size distribution meter
(Microtrack UPA, manufactured f)y Nikkiso Corp.). The result was 95
n. | |

(Production Example 5)

- Preparation of fine polymer particle dispersion of carbon black -
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© was obt al ned. was th

obtai ned was diluted by a factor of 10, coarse

ticles were renoved by centrifugal separatio
whalsld L,

: : : SV 20@7'_(' 8397
ed with diethanolanmine to pH 8 to b(H[ép s

desal ti concentratin re carrjed out with. an

% ul {r RcR B PR BRI 5P8utat S help bty trfenme
di spersion with a pignent concentration of 15% by
FEgyer &ﬁf@nﬂqﬂqc{um Kgrmopies 1pgicenk Mt corpenphthplatyanine
pol ypropyl ene filter to obtain a carbon bl ack

df Bpshgitom ExTinglalevagehpaydd o @rbox dl{h5Fy 100 t he

obt ai ned carbon bl ack dispersion was neasured with a

B difatQrsd 26 Dbstiddaug hon neter (Mcrotrack UPA, 144
WD 2008/ 035797 / JP2007/ 068597 manuf act ured by

Bampigeverads gl S QodEiodRe Bl AP e

treated with sulonating agent - A total of 150 g of a

. paFnEpe as merpaedovibia paxide sizeplistiiaiasmetes

manuf act ured by Degussa Co.) was thoroughly m xed wth
@dicrotrack SRAf olsarfaciohréd hel NikkispEose)l Theachdadvas 104
mll. Then, 1.5 g of am dosulfuric acid was added and
gkd.rring was perforned for 10 h at a tenperature of
140C to 1500C The slurry obtai ned was charged into
M Of 1 ON- change water and treated with a
glgrg’?}lﬂlﬂ’g;f’g%lﬁfétor at 12,000 rpm 10 to obtain a
wet ; cake of surface-treated carbon black. The wet

cBrevaspliogpfisgrben hlackdispersion trsetesbwitndinzogompoust -

i on-exchange water, pH was adjusted with [ithium. -
hydr oAitdesl ofd<éil ¢ bhearbod kiadlc et asupachares oP230 ai%ednd
with an ultrafiltration menbrane, and a carbon bl ack
BB Ay BT TORE P A ol
(T RE RS T SEE TS R
dropwise addition of 16 g of nitric acid and stirring at 70°C. After 5 min,
a solu‘tiun prepared by dissolving 11 ¢ of sodium nitrite in 50 g _of water
was added and stirring was further conducted for 1 h. The slurry
obtéir_xed was diluted by a factor of 10, coarse particles were removed By
centrifugal sepafat_ion, pH waé e;djusted‘with diethanolamine to pH 8 té
pH 9, and desalting and concentrating were carried out with an
ultrafiltration membrane to obtéin a carbon black dispersion with a
pigment concentration of 15% by mass,. Then, filtration was performed
with a 0.5 pm polypropylene filter to obtain a carbon black dispersion.

The average particle size (D50%) of the obtained carbon black dispersion

was measured with a particle size distribution meter (Microtrack UPA,
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di spersion was neasured wth a particle size
distribution neter (Mcrotrack UPA, manufactured by

wolhigki;$@7Corp. ). The result was 80 nm 20 Thecyupznimesss?
followi ng inks were prepared using the fine polyner

Rk faehere ddis NEkiske TorpNd Ty Renlpkag bodiper si ons
obtai ned in Production Exanples 1 to 7. (Production

. : pay ation of cyan ink 1 . 145 WD
(gg‘%g%@?%?‘g@%?%moow 068597 An appropriate -
antity of ,ion-exchgnge water was added to. 20..0% by
) 3%%3’&“9‘} pec gP?ﬁ?‘a{‘)g}sﬁ’PEﬁd@n &F"’S”&E&é’? %ﬂ Sk‘gqqpﬁ‘rlﬁgﬁé%m ]
copper phthal ocyani ne that was prepared in Production

Exandltetal, of 230080H3 commssrotdl Grhen bdcklp@opuitdPeditok #85,
8.0% by mass of glycerin, 2.0% by mass s of

5 fagbfyturel b Dexanade) w GrbYg oSS aid WEH3AM mL of
(manufactured by Du Pont Corp.), 0.2% by nass of

s il SBH Bty BB RENT B (TRRT Phs pfaupidgputtusic

mpss. Then, filtration was perforned with a nenbrane
acid war afided and siixing waspexiormed for 19 Iy at @ tepperature of
content of solids was then adjusted to 12% by mass by

146P @g0t160P On - Thecdiangeohat erd wapahargdd intovid¥)0thilsof ion-
~prepared. The viscosity at 25C of the cyan ink 1

T ep: n . it 25c of A
e%ﬁl@{f_ﬁgm afd WA t8d Mth a cﬁﬁtﬁgﬂéﬂ:@;ﬁpgﬁﬁ& QP mﬁtﬁxﬂ&,m

VI Scosity was neasured ‘W VI sconet er

o oGP Ko KL ECTRARY BN RSN SR TR LRI
cgi'l?opr? {)ﬂ'ltcikov?aso I'QHE%%%?E‘EQ% iinn2k,0](50 mL of ion“exchangé water, pH.

- was a._djusted with lithium hydroxide, desalﬁng and concentratipg were
performed with an ultréﬁltration membrane, aﬁd a carbon black
dispersion with a pigment concentration of 10% by mass was obtained.‘ It

15 was t.}.len filtered w.it.h a 1 pm Nylon filter to obtain a carbon black
dispersion. The average particle size of the obtained carbon black
ciispersion was measured with a particle size distribution meter
(Microtrack UPA, ménufactureci: by Nikkiso Corp.). The result was 80 |
nm.

20 The following inks were p.repared using the fine polymer particle:
dispersions and carbon black dispersions obtained in Production
Examples 1 to 7.

(Production Example 8)

* Preparation of cyan ink 1 -
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An appropriate quantity of ion-exchange water was
added to 20.0% by nass of fine polynmer particle

. ] |
WQHEHEILTon contai ning di net hyl qui nacri done tH{a{IPRRIZ/68597

prepaged in Pr.oduction Exanple 2, 22.5% 20 by jmss of
5 ot Ny IRPPRaR F e RLARBEY ODRBOE SR aRES Pt GIapeskicn, o
2.0% by mass of ‘2-ethyl-1, 3-hexanediol, 2.5%by nass
20.0¢8 B ot servd Afeapelymed: payyichudiPpersia@oeen tpinidg2%pbyr
mass of Proxel LV (Avecia lam and 0.5%by mass of
phitiileGrazisd Bydt vras pRepRadss Ploduetion aiam fROLIN0% by
mass. Then, filtration was perforned with a nenbrane

S S B AR L GPERLIRT O by s

diore Gparhageaaedit, ThThr Banort a0 [rabubiepibly Du

The viscosity at 25C of the magenta ink 1 obtained was
BomtPEoxp.), dhebthiemsigs fof Peroxdrsy 8&\1@@3 125), mdr.5% by mass of
(Production Exanple 10) - Preparation of yellow ink 1
AR nERBFRIHAICS et hddioPio IAHEXCOANGLARE € THARS filtration
added to 0. 0% by mass of fine polyner particle

RREREFORARA RIS Bl IR i, gl el iz ot 0.8

10 t hyl 1, 3- byt anedi ol , _ 8. 0% by ss_of glycerin, .
wegflwqﬁggt eF 3031@[ Yy Lhen @dne%t%(@ai%%, by, nEgs hy yring

of FS-300 (manufactured by Du Pont Corp.), 0.2% by
wasswhhnPe wagbr.L CybAvak bwidY)thuapde@irbde by mass of

- 2-am no-2- ethyl- 1, 3-propanediol to obtain 100% by

mass. THOQRcodity hE 2BPQRHIYRS oy AETAION BB Nl v & TBADE ANd
filter with an average pore size of 0.8 m 15 The

gontent of solids S en justed . to 12% b SS..
i osTen S e BualIR! T64 PRkt % HeaariE el
repar ed. ' ‘ ‘ -

\Piscopmeter (R500 Rotary _Visc:omel:er, manufactured by Toki Sangyo Co.,

ltd) at 25°C.

(Pmdgction Examﬁle 9)
- Preparation of magenta iﬁk 1

| _An appropriate quantity of ion*exchange vlvater was added to
20.0% by mass of fine polymer:p;article dispersion containing
dimethylquinacridone that was prepared in Production Example 2, 22.5%
by mass of 3-methyl-1,3-butanediol, 9.0% by mass of glycerin, 2.0% by
mass of 2-ethyl-1,3-hexanediol, 2.5% by mass of FS-300 (manufactured
by Du Pont Corp.), 0.2% by mass of Proxel LV (Avecia I{K), and 0.5% by
mass of 2-amino-2-ethyl-1,3-propanediol to obtain 100% by mass. Then,

filtration was performed with a membrane filter with an average pore
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The viscosity at 25C of the yellow ink '1 obtained was
9 nPa s and the surface tension was 25 niN/'m

wo(Risdeoti on Exanple 11) 20 Preparation of beatkpionkodser
An appropriate quantity of ion-exchange water was

s@stasttd. 8 gun .2 The %o Ve i Ssobid s Gad el nba djalkstedi HPEZS b9 Mmass
that was prepared in Production Exanple 7, 22.5% by

£ 3r = | o 300U 1.0d 1. 7 % 1hy of
Il o S8R vtk MABSAL I, (et IR e
of 2,147 WO 2008/ 035797 PCT/ JP2007/ 068597,
et hyi% -,'@S%%yﬁ@d%%’ﬁb, ofgfeh?owgewsglko%ﬂ ety efa s
(inthis formula, R is an alkyl group having 12
aodr thersvaf:oesenaon Wis 20.@my mass of Proxel LV
. (Avecia KI'), and 0.5% by mass of 2-am no-2-ethyl-1, 3-

5 (PFORaERA Rlahplobpri n 100% by mass. Then, filtration
was perfornmed 5 wth a nmenbrane filter with an average

_gpge, s,itze Of ‘%ES m, The content of solids was then

T adPRAEET O 1LY dss by using i on- excbange water.
Bl ack i nk-1 was thus prepared. The viscosity at 25C of
t he B¥haRpropR1ate spastisofuas cschageswaker wahadded face
tension was 25 mM\m 10 (Production Exanple 12)

2B @p dyahihenobiind yolyimér patticld diypersivh @atalsasg picpoesed
by m xi ng the bel ow descri bed conponents, thoroughly

YRS A RERATR ) Bog Rl R R AP DRSS
10 #%%%ﬁ%gg?qq%gﬁ&? Blﬁ& bvj\r'i rtngsa? of &fy%m%h,z E.OQA ﬁer MAss otgyfethyl*
1,3*heianediol, 2.5% by mass of FS-300 (manufactured by Du Pont Cdrp.),
- 0.2% be‘mass of Proxel LV (Avecia KK), and.O.S% by mass of 2-amino-2-
ethyl-1,3-propanediol tﬁ obtain 100% by mass. Then, filtraﬁon was
performed with a membrane filter with an average pore size of 0.8 y.m..
15 The cqntent of soli(is was then adjusted to 12% by mass by using ion-
exchange water. Yellow ink 1 was thus prepared.
_The viscosity at 25°C of ‘the yellow ink 1 obtained was 9 mPa s s.md
the surface tension was 25 mNIrﬁ.
(Production Exarople 11)
20 - Preparation of black mk 1 -
| An appropriate quantity of jon-exchange water was added to
20.0% by mass of carbon black dispersion that was prepared in
Production Example 7, 22.5% by mass of 3-methyl-1,3-butanediol, 7.5%

by mass of glycerin, 2.0% by mass of 2-pyrrolidone, 2.0% by mass of 2-
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Dyes YeIIow C. T. Direct Yellow 86 Cyan: C |I.
| ue 199 20 Magenta: C 1. AC| d Red 285

| ac
W%Z{mfmﬁ’? ect Black 154 Fornul ation .. WBH’F{’@“}(’W"

S50 Bihssapedichrt b B g o"f%?é%éﬁ?@ Rl this et
Acetyl ene glycol ... 5 parts Water... 73.5
%alﬁtﬂsl slkyhgrong hegina/l%vam domsha wPS 0. 2%sbobtask wéd
was 4 mPa s and the surface tension was 35 dyne/cm
PRs:ad UV i(AvedEx &), ent3).5% bplpid gaifiZeamoho-Suby-ale 1 -
LBKP ... 80 parts - 10 NBKP... 20 parts Soft cal cium

Jf’?’m‘?o‘éty‘%’% TR py) abe ol LR RER kel o

iih A meRPeing BReT 0l %ai%v%ké% &%f@a&% BFQ%WM&SE&H%ML

Neutral rosin sizing agent (trade nanme: NeuSi zo M 10,
of solids was then adjusted to 12% by mass by using ion-exchange water.

Black ink 1 was thus prepared.
The viscosity at 25°C of the black ink 1 obtained was 9 mPa s and
the surface tension was 25 mN/m.
(Production Example 12)
- Preparation of dye ink set -

, A dye ink set was prepared by mixing the below*describeql
compungnt&, l'.hi:)!:"t:nughljr stirming and dissolving, and then pfessure
filtering using Fluoropore Filter (irade name, manufactured by
Sumi.t_omo Denko KK) ﬁvith a-pore size 0.45 pm.

Dye Ink Composition

Dyes
Yellow: C. L. Direct Yollow 86
Cyan: C. 1. Direct Blue 199
Magenta: C. . Acid Red 285 -

Black: C. I. Direct Black 154 '

Formulation
o Dye .. 4 parts
« Glycerin 7 parts
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manuf actured by Harinma Kasei KR) ... 0.3 parts
Thr oughput i nproving agent (trade nane: N t11LS,

wonmmudantsured by Haimp KR) ... 0.02 parts 20 AcQud%bsessor

mass of slurry of the above-described conposition was
f oemeThiodiglyelpaper 7 pagsl ong mesh paper maki ng

machi ne, and machi ne cal ender finished to obtain a
supstmple 1 with a weight of 79 g/n2. In the size
preSS|ng step of” the %apérnaking process, an aqueous
sol utj i zed starch was coated so as to
obfai cettﬁlg dﬁs‘é‘i’ d quant ik Pértsolids 149 WO

2008/ 035797 PC | YAP2007/ 068597 of 1.0 g/ nz per one
si de.WaBranpl e B 5 pactmating liquid with a
concentration of solids of 60% by mass was prepared

by ad!'«iié“ﬁlsé@slﬁaﬁﬁ s5af okapd tl&‘e Ytk okt aPRAP QL E'!PﬁiP%f and the

partlc es with aS|zeo morlesso 97% b

i um bi car bonate with an aver age
: bnrgf%m tlegm?l z‘@a%ggflc Em?n as a pignent, 8 parts of a.

yrene- hutadi ene copol yner enul sion with a gl ass
@F’%‘ﬁ]‘é‘itthbhx@%‘éllé ure (Tg) of -5C as a binder, 1
part of starch esterified with phosphoric acid, and
Formpatics: of sutabeitarh stearate as an additive were
added together, and to then addi ng water thereto. The
coat ifngrpol uti gy A&Jﬂg .obtained was coated w th a bl ade
coated on both sides of the substrate 1 so as to

obt ai oat i ‘er thickness of 5 mon one side.
The CI\EEF(&; “sol %%"Hxﬂas then hot-flow dried and a
super-cal ender treatnent was perforned to produce a -
r ecorpifheplaiun garbarsite (tradeiname et 11 200 mpouddctoired fny
bl ack ink, yellow ink, nmagenta ink,
Okutama K()gyo Co., Ltd.) 10 parts
Aluminum sulfate ... 1.0 part
Amphoteric starch (trade name: Cato 3210, manufactured by
Nippon NSC KK) ... 1.0 part
- Neutral rosin sizing agent (trade name: NeuSize M-10,
manufactured by Harima Kasei KK) ... 0.3 parts
Throughput improving agent (trade name: NR-11LS,
manufactured by Haimo KK) ...  0.02 parts
A 0.3% by mass of slurry of the above-described composition was-
formed into a paper in a long-mesh papermaking machine, and machine
calender finished to obtain a substrate 1 with a weight of 79 p/m2. In the

gize pressing step of the papermaking process, an aqueous solution of

oxidized starch was coated 50 as to obtain the adhered quantity of solids
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and cyan ink manufactured in the Production Exanples 8
s then prepared. Recording at an inm

to 11 wa o .
WO SO on of 600 dpi was then perfornmed 20 e&e't’#z%l"7’“°**5-"7

d%?;q- ofn-zdeer}and ds k jet printer test machi ne having 384

nozzl B& Bt H*aRdzzl e resol ution of 300 dpi by using

?he’, obtained ink set 1 and recording nediuml1. A
Hyerk size was 20 pL, a nediumdrop size was 10

pL, and a small drop size was 2 pL. The adhesi on

quant it goatmggol @i withwaso e ntativedo ol sletdficids bhenass was

total quantity regulation of 150 WD 2008/ 035797

phddafbd R0 AR SR, slxr_tﬁﬁﬁﬁﬂﬁ@ﬁWiﬁl?{a%’r%p&ﬁi&f‘@f/ﬁam%nﬂith

sol'id recording, solid inmge an ext were printed so

Al $F iy tEless BEOGITDY gt Badron R bETR ARt

was allowed to stay (inmage surface facing up) for 15

- welh ar ayseagapartBlesRel ofrivl ponaw atpigmsah, 8 parisefpratprene-

was transferred to the fixing device shown in Fig. 14

Bathdibie cPfclgRRs icRdulsin Withf OEIRe thaisifiol te@perkture (T
tenperature of 150C. A silicone resin film¢(silicone

e T e S
AT AT AL ORI B

‘the critical, surface tension was 21.6 mN'm |nk

dhiacaiddmawastardhbortoed onto the fil mby using the cyan
i nk of Production Exanple 8. The ink flying process ‘

was Olpseryee awisbiuton W kesh GBI Fas BKtdr @RKOL Blade Bated
found to formnormally and good ejection stability

8RR A o e R EB601 6 s
of 5 um on one side. The coated solution was then hot-flow .dried and a
super-calender treatment was performed to produce a recording medium
1. |

“Anink set 1 composéd of the blapk ink, vellow ink, magenta ik,
and cyan ink manufactured in_the Production E:_:a'mples 8 to 11 was t,ﬁen
prepared. | |

Recording at an image resolution of 600 dpi was then performed

with a drop-on-demand ink jet printer test machine having 384 nozzles

with a nozzle resolution of 300 dpi by using the obtained ink set -1 and

recording medium 1. A large drop size was 20 pL, a medium drop size

was 10 pL, and a small drop size was 2 pl.. The adhesion quantity

regulation was performed by setting the total quantity regulation of
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except that the recording nmedium 1l of Exanple 1 was

changed to OK Top Coat 1- (manufactured by Gi Paper
woGong/3ited. ) that is commercial- grade paper. PRDIPZONT/NGESYT

(Exanpl e 3) Recording was carried out in the sane

seenmireyaslara tEXa084.eDaringesedizbtecohdinghetlidimage enddext
1.20C was used during dry-to-touch drying in Exanple

were(FREEAl @ thatihé LMQLZQE%{&%@&?% RCI00 RePRAAL8BHAS did

Recording was carried out in th € Sane manner as In

U e e R

carried out |n the sane _manner as in Ie 2,
saxfspifaeingramifer A§ seeap B3P dna Y6 awgéwqﬂéergoc’fh%
. Exanple 2. (Exanple 6) Recording was carried out in
5 thberhsmeasenneferasdito thx dixphe d@vice ehowpt inf Figt 1idmiad nip
' adhesi on quantity was changed to 15 g/n2 in Exanple

ARl Lk pBOTRERL ) 06 WEEa LR b ’-“?ﬁ%’“?‘%’é@?i‘?ﬁg@
e o e Ak Gy oS e om B et
commerci al - grade paper. (Exanple 8) t5 Recor di ng was
3241 o oo factitekddoys RomasmaBowr Coxning Goxabtsl ko the nozzle
except that the recording nmedium1 of Exanple 1 was
faangadadcOofIhe ink jet printer. The fAlm thicl;ness was 1.2 yum, the
10 ‘surface roughness (Ra) was 0.18 um, and‘the critical aurfacé tension was
21.6 lem. Ink ejection was pérﬁ)rmed onto the film by using the cyém
. ink of Production Example 8. The ink ﬂying process was observed with a
video camera. Ink droplets were found to form nnrmalljr aﬁd good
ejection stability was confirmed.
15 (Example 2) |
- Recording wag carriéd out in I;hei same manner as in Example 1,
except th:_;—lt the recording medium 1 of Example 1 was changed to OK Top
Coat + (manufaél;u:ed by Oiji P"ainer Co., Ltd.) that is commercial-grade
paper.
20 (Ekample 3)
| Recording was carried out m the same manner as in Example 2,
axcept that hot air flow at 120°C was used during dry-to-touch drying in

Example 2,

(Example 4)
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Kanefuji + 127 g/ n2 (manufactured by Qi Paper Co.

Wé{é@”&‘z"& ﬁg commer ci al - gr ade paper. (Exanpgg”r/‘n?;o{)?f{ms-s)’!

was carried out in the sane nanner

except. that the ecordl medi um
e anpree1rding Vbt optedfb “Sene Bhnergigpptamele 2,
(manuf actured by N ppon Paper Industries Co., Ltd.)
£Reaptithag Siing tqraperajnselwasabenged FxdBpr€ in @xamzle\m
2008/ 035797 PCT/ JP2907/ 068397 Recording was carried
dbxainplé Be same manner as in Exanple 1, except: that
the recording nedium 1 of Exanple 1 was changed to

AUT O Rop &Qﬁﬁé ¥R ch/éggédt(o@t HftﬁS tsHEﬁde%n'él %BQH Alpn?a%a%lc 2,

| ndustries I's "Conmer Cl a -grade

Rt OB, B PeLS e A TY i SUAERhAe ODHS ip doore A

medium 1 of Exanple 1 was changed to Al pha Matt 80
(Exemplmflf act ured by il okuetsu Paper Co., Ltd.) that

is commercial grade paper. 10 (Exanple 12) Recor di ng

was CRetodin®wasicartibe cvanR tHRRARe A%nhey Easaﬂm!ﬁniple 2,
except that the recording medium 1 of Exarrpl e

GRS Ha! BEL ARG PUEIERY A 00 R prpte

gﬁ*ntlgeg 15 (Conparative Exanple 1) Recordl ng was
in the same manner as in Exanple 2,

Recording was carried out in the same manner as in Example 1,
except that the recording medium 1 of Example 1 was changed to OK
Kanefuji + 127 g/m? (manufactured by Oji Paper Co., Ltd.) that is

commercial-grade paper.

(Example 8)

_Recording was carried out in the same manner as in Example 1,
except that the recording medium 1 of Example 1 was changed to SA
Kanefuji + 127 g/m? (manufactured by Oji Paper Co., Litd.) that is |
c:ommercial-grade paper. | |
(Example 9)

Recording was carried out in the same manner as in Example 1, -
except that the recording medium; 1 of Example 1 was changed to Super
MI Dull 70 g/m? (manufactured by Nippon Paper Industries Co., Ltd.)
that is commercial-grade paper.

(Example 10)
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except that dry-to-touch drying of Exanple 2 was not
perfornmed. (Conparative Exanple 2) Recordi ng was

wocaswisedrout in the same manner as in Exanpl epr2r/J2B07/068597

except that the fixing device of Exanple 2 was changed
f r om Bedveding whk earri¢doahin tiia sumd rhaater as in Example 1,
(manuf actured by Ushio Denki KIO. (Conparative Exanple

(ﬁ&;@ﬁiﬁﬁl@&dﬂﬁ&@\ﬁ@ﬁiiﬁ@&ﬁécﬁﬂw!!Q)_fﬁifkahgkﬂeslaﬁﬁs RAREEd 86 Aufora
Exanpl e 2, except that-the ink adhesion quantity of

GRS o RebB00FAS Kool BRUIRR L Le) tha

.Recording was carried out in the same nanner as in
igcapnercial grededimperhat the recordi ng medi um 1 of

- Exanple 1 was changed to Crispia 5 Paper

(Eamuflacitldr ed by Epson Co., Ltd.) that is paper for
ink- jet printing. (Conparative Exanple 5) Recording
was i 8h oOWh & by : . ASn s

q@fsaol:&ﬁ%da AL oS ATEL & Rphdk @mﬁ@&?%‘% 1,

except that e recordi ng nmedi um

SBRE e RS D RSB S FE5 T

1\&Congarat‘i e Exanpl.e 6) Recordi n?’ was carried out in
At 80 ginhtmannfassuraed By Hopuetsy Papge Got, Tstidak thatds

recordi ng nedium 1 of Exanple 1 was changed to Mrror
chmestiaPkatidenptipet27 g/ n2 (manufactured by Qi Paper

~Co., Ltd.) that is commercial-grade paper.

(Example 12)

Recording was carried out in the same manner as i Example 1,

- except that the recording medium 1 of Example 1 was changed to Ricoh

 Business Gloss 100 100 g/m? (manufactured by Ricoh, Ihc.)‘that is paper

gel-jet printing.
(Comparative Example. 1

- Recording was carried out in the. same manner as in Example 2,
except that dry-to-touch drying of Example 2 was not performed. |
(Comparative Ekample 2) -

Rgcording was carried out in the same manner as in Example 2,
except that the fixing device of Example 2 was changed from a heat roller
to an infrared heater (manufactufed by Ushio Denki KK).

(Comparative Example 3) |
Recording was carried out in the same manner as in.Example 2,

except that the ink adhesion quantity of Example 2 was changed to 20
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WO 28

(Conparative Exanple 7) The printer of Exanple 2 vvas
chan&ed to Pixus iP4200 (rmanufactured by Can 7)
&'Mg was perforned in a @ oss Paper ﬁﬂémm’ Wi68597
de, and then after-processing identical to t hat of
mple 2 was perforned. (Conparative Exanple 8)
Recor di ng was perfor msd in the sane nmanner as in
&%mﬁmfnv%ﬂxmipl 7, except that the recording
medi um of Conparative Exanple 7. 154 WD 2008/ 035797
PCT/ 3R206rtliNg 8a carvad mitdnghd sfamtﬂﬁalﬁ&@ewhh Ixample 1,
(manufactured by Qi Paper Co. Ltd ). (Conparative

E?é@m'tﬁa%h‘??&%gh{%{n%ﬁfxﬁegé lJ‘l W &%ﬁ‘&eﬁ% "hspia

as In Conparativ exce t that t

RER, CuA Ry PR Ry EpRoh Coobi) Fihannrn it nbdony

G i Paper Co. Ltd.). (Conparative Exanple 10)

.Rewémﬂ ng was carrled out in the sane manner as in

Conparative Exanple 7, except that the recording

(st parofiv CBRpATAS BY e Exan”pl e 7 to was changed to
Super M Dull 70 g/nm2 (manufactured by N ppon Paper

' ndusR@Lmu@g?s I'l}j%%mglél th§ gﬁﬂf@‘iﬁﬁﬁh@i‘ dgra%ﬁ:a%?ﬁ%rl

(Con'par ative cor was carrie

¥R T CRa PO OOr g ErBar i o %pﬁ?fgp ga e s

-vvas changed to Aurora Coat :100 g/ nR (manuf act ured by

Ruppdfine r| n:dumfacttets*ut@y Emam Fo; héd.) thatisnprparifat ink
gr ade paper. _
jet printing.

- (Comparative Example 6)

Recording was car;ied out in the same manner as in ‘Example 1,
except that the recording medium 1 of Example 1 was changed to Mirror
Coat .E_‘latinum 127 g/m? (manufactured by Oji Paper Co., Ltd.) that is
commercial-grade paper. |
(Comparative Example 7)

The printér of Example '2 ﬁas chahged to i":’ixus 174200
(manufactured by Canon Ine.), recording was performed in a Glogs Paper
Fine Mode, and then after*pmce.ssing identical to that of Example 2 was
pertormed. |
(Comparative Example 8)

Recording was performed in the same manner as in Comparative

Example 7, except that the recording medium of Comparative Example 7
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(Conpar ati ve Exanpl e 12) Recording was carried out in
the sane manner as in Conparative Exanple 7, except
wothgtozthe recordi ng nedi um of Conparati ve Exanprgarin7/@&@s97
was changed to Al pha Matt 80 g/ n2 (manufactured by-
whakaleiriedRaBK KéRefujilt Gmpntufattuial bpOyePapat Cgr,ded.),
paper. (Conparative Exanple 13) Recording was carried
(€ arlldh%%g&nner as in Conparative Exanple 7,

exc t that the recordi-ng nedi um of Conparative
n‘g{!fe 155 V\D 08/ 0357 Z1PCT/3|?12007/ Q68€é9 was.
chan é“"f%‘“ﬁ"&%i’ drREcdn B 880G 1E8" §Fp Vomparative
(manufactured by Ricoh, Inc.) that is paper gel-jet
[pmnmmluen”@ ex@a@hﬁm’catbwecm medivn FECompangtiviadixample 7
.carried out in the same manner as in Conparative 5
5 watadilfred tosX& dindfhats 1R petQhdhathcoRelidBy Ofji Paper Co.,
‘ Conparative Exanple 7 was changed to Crispia
(tH'gnuf actured by Epson Co., Ltd.) that is paper for
I'Nk™jet printi ng ( Compar ative Exanpl e 15) Recordi ng
S carr.i e%ﬂ( f& the same manner as in Conparative
pIPRLALVE a”éR ) that the recordi ng medi um of
Conpar ative Exanple 7 . was changed to SuperFi ne Paper
( maniezotrdimgdv by capsaho@on, thet e rhennen a3 papempfagative
ink jet printing. (Conparative Exanple 16) Recording

E;g@r’r |r%e99€hdtrhhhfk@(,&fmﬁ% ARlam aSChhpaenatias Exaveple 7
anple 7, except that t e recordi ng nmedi um of -

10 ﬁﬁ%ﬁﬂdl@?\%ﬁw nrgthllljp'g 0 ggﬂ%&f%u%& ﬁ)S’rrNﬁ?)%'h Pape;
Industries Co., Ltd.) that is commercial-grade paper. |
(Com_parative Example 11)

Recording was c.ﬁrried out in the same manner as in Comparative
Example 7, except that the recording mediwm of Comparative Example 7
15 was changed to Au-?dra.Coat 100 g/m? (manufactured by Nippon Paper
Industries Co., Ltd.) that 1s mmﬁlercia;"grade paper.
(Comparative Example 12)
Rac:::)rdiﬂgr was carried out; in the éame ranner as 1n Comparativé
Example 7, except that the recording medium of Comparative Example 7
20  was changed to Alpha Matt 80 gﬂ’m2 {(manufactured by Hokuetsu Paper
| Co., Lid.) that is commercial-grade paper. |
(Comparative Example 13)
Recording was cérried out in the same manner as in Commparative

Example 7, except that the recording medium of Comparative Kxample 7
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Paper Co., Ltd.) that is commercial -grade paper. A
wat er transfer quantity was then neasured in the

pure wat , .
W‘Eé?”{‘)‘wﬂd%scri bed nanner with respect to recor B HF2007/068597

nedi a used i n, Ex les 1 : and Conparative
B maed torureh Busasesdsioes 00000 m dRaiastrod by
Tabl e 1. <Measurenent of pure water transfer quantity
\Rﬁlﬁﬂl:dylﬁéﬁh@t scpapRIgeljebBunpmgnet er > A.transfer
quantity of pure water was neasured at 25C and 50%

{B6mYAr20068 MAXTAE RAET/ JP2007/ 068597 RH with respect
to each recording nedia by using a dynam c scanni ng

absor RoaaRligk ACARRA Gl JRIIASHIE o iCAY AR ve

Sei ko KK). transtfer quantity a contact

0 d a contact tinme.of 40Q. nms was found, by
i%%?g}n@sﬁf;ﬁ%wtr%%ﬁ sedredBe Bedive Rttt ye Example 7
relating to contact tines close to these contact
wagsshangadde CGrisniptipamndattvagd by dipsabi Co.t Litdw tkat is paper
eval uated as described hereinbelow wth respect to
foraigksieoptiaithed in Exanples 1 to 12 and Conparative
Exanples 1 to 16. The results obtai ned are shown in

(@prh?arétivés}f}%&{gléﬂﬁ | ates to evaluation results that

are I'nadequate as ink jet 10 inmages. clnage density>
G I R TN PR
X-Rite 932 (X-Rite Co., Ltd.) and evaluated accordi ng
Ezampde flopkenpitridat the eedoadingsmpiinah wéCopmp amitiver Exdmple 7
magenta i mage density .1.6 or higher. _
was changed to SuperFine Paper l(ma.nufactured by Epson Co., Ltd.) that
is paper for ink jet printing. |

(Comparative Example‘ 16)

Recording was carried out in the same manner as in Comparative
Exalﬁple 7, except fhat the recording medium of Comparative Example 7
was changed to Mirror Coat Platinum 127 g/m? ‘(manufacl;ured by Oji
Paper Co., Ltd.) that is commercial-grade paper.

A pure wdtexj transfer quﬁntity wés then measured in the below- |
described manner with respect to recording media used in Examples 1 to
12 and Comparative Examples 1 to 16. The results obtained are shown
in Table 1.
<Measurement of pure water transfer quantity with dyna‘mic scanning

absorptometer=>

A transfer quantity of pure water was measured at 25°C and 50%
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B: magenta i mage density 1.3 or higher. C nmagenta

i mge density 1.0 or higher. U, magenta inmage
wodaensiiy7l ess than 1.0. 20 <l mage bl eedi ngs Bewdbiog /o597

the green solid inmage portion of each inmage print and

RH wielyregoat tbkaddri@rdingoinadia by nstlsa agaanst stdening

yel | ow background were visually observed and

r rfn
PR COCTSHRD ih aggg Fprsao Kc0 h

PCT/ JP2007 eedi n .uni f
AT Aaeaa 8F R o lissatnRat Thil%e? auflrGHune: uheL ’fedéi
C. clear beading and bl eeding are observed. D
1§ ymsﬁow%byuggmmbatwmﬁ‘gne@m wa&ﬂ@%ﬁ@@ﬁ%dxua@mes
<Eval uation of gl ossiness> A degree of gl ossiness of

" rémpsr fpoddotasstiniesid@gaothend sSowagl tivheual |y observed
and eval uated according to the fol I owing criteria.

[ Evalihall o, a“:H& ﬁ]} @Sr&ia%ti'lx P@&ﬁlgt@d Qs @esorlbed

g|OSSIn s I ness ondln

| f L,ne soI d i mage ed_usin ple S
Rt TS0k by RS Viﬁa%f ReERepnps f 66190t
eval uated. 15 [Evaluation criteri 3)}@ A. banding is

Camsparatisie Bramplesal by 16 nThei desults ohitadedth duepgewn in Table
1. Sywmbol x relates to evaluation results that are inadequate a&a.ink jet
images.
-:Imagé density=>

“An optical density of a magenta solid image portion of Examples
and Comparative Examples was measured with X-Rite 932 (X-Rite Co.,

Ltd.) and evaluated according to the following criteria.

[Evaluation criterial

Al . magenta image density 1.6 or higher.
B: magenta image density 1.3 or higher.
C: magenta imgge density 10 or high@r.
D! magenta image density less than 1.0.

<Image bleeding>

Beading of the green sohd image portion of each image print and a
degree of bleeding of black symbols against the yellow background were
visually observed and evaluated according to the following criteria.

[Evaluation criterial
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B: banding is visible and uniformty is poor. I|Inmage
PCT/AIP2007/068597

i.st urbances Ej ected paper sheets with inmage fixed b
whaldsp

"t he fixing 20 rollers were visually

wal uated for the,occurrence of smearing of fine-
| gc'al e%loﬁnnegglﬁ%afg’}eqtﬁ’&%eu P PERSEE wi th no such

featuregs. were ranked A, _while those with such

Beat urlghheeadingnad bledingarseobsereed.s The generati on
of offset images - an image with col orant which is
158 Wie20084ddny ard RldiR@aré 0b&R9Zd. derived front a
col orant that has been offset to the fixing roller

for:om saReEbek: w&ihggrﬁafyb1b&ﬁhg§}?9méea§gﬁf heat

treatnment - was visu I nv gat hose with no

.gav%%atg&{%&gﬁ%giﬁm@rg%rank A, while those with offset |

or an B. 5 inmages subjected to fixing
treatnment were. rubbed by a finger tip in such a
nmanne ¢aEree ofglassingss ol pgage partio irgehpunts wabe
image 10 tinmes, and the inmages were eval uated

vissuadllyl obsboved ied esalirated aecarllingctl teaiotloS8RA EEILA 194,
and/or imge blur; those with none of such features

ey Quhfidkeditdrisihose with |ow | evel of inmage blur were
ranked B, and 10 those with severe | evel of col orant

epar at i,on and i mage blur were ranked C. Printed
Sheet Eghg]jog%’tngﬁ&'to fixing treatment were eval uated
visually for-the occurrence of blister; those with no
Bf i st slosgieessr anked A, those with a nminute blister on
a small portion thereof were ranked B, 15 and those

@ th aogiekimss. bl i ster were ranked C. Table 1

-f-Droplet bonding>

A gray half‘tone .so_l.id image was recorded using droplets and the
occurrence of banding (streaks) was evaluated.
[Evalll.lation criteri:-ﬂ |
Al banding is absent or.pra’ctically avisible, uniform image.
B:  banding is visible and uniformity is poor.
<Image disturbancg} | | |

Fjected paper sheets with image fixed by means of the fixing
rollers were visually evaluated fbr the occurrence of smearing of fine-
scale lines and/or image blur; t;hoée with no such features were ranked A,
while those with such features were ranked B, |
<Image offset>

The generation of offset images — an image with colorant which is
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times, and the images were evaluated visually for the cccurrence of
colorant separation and/or irﬁage blur; those with none of such features
were ranked A, those with low level of image blur were ranked B, and
those with severe level of colorant separation and image blﬁr were
ranked C.
,, Printed sheets subjected to fixing trera;tment were evaluaf(.:ed'
visually for.the occurrence of blister; those with no blister Were ranked A,
" those with a minute blister on a small portion thereof were ranked B

and those with a distinet blister were ranked C.

Table 1
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I ca Ity e ink jet recording nmethod of the

present, jnvention can provide - recorded i mages at a,
hi-g ,ﬁgﬁejéd?t f%aglﬂnsr%@y%%ﬁﬁﬁg)rsﬁ%‘swsggm fgn provide
excel |l ent recording quality with no blurring,

redogdechniges aba Migkepeary thossimhgepbavipligarlassipemstimhs
of text or image and a good contour, by using

exdedioat diagrdimejaakiyoseh Ao BRELAIA 6L HePi e Be bide dPRP B
for commercial printing, or comrercial-grade an

BRSO ARG AR T ke AR o BobTSan i Bl Bripesec

in.an ink jet recording apparatus and for ink jet
fﬂCPé%’&go‘Pﬁgm et RPGHATER B EAReR PEPRRiY qompmercial
obtai ned have excell ent abrasion resistance of inages
priatighgdor commdmisligrade hedhardicangn gnaeddipetpel yhaf sorsfies
recording. The ink jet recording nethod of the present
certAERIndo G M d¥esuchPRkb s §:01 b@%ﬂﬁfﬂhﬂ&&ﬁxshﬁ@ﬁéeﬂtﬁ% an
types based on ink jet recording principle” and can be
. ' : | rintgns.for.ink
ini R0 ol AR AP RRTEY PBO Rroff ol AR aBion b i
printer- fax-copier all-in-one machines, and printing
prifi tiscebtates beyoerwmlions AbTapen roTiPhay o gemars and do
CLAIM5S 1. An ink jet recording imethod conprising: ‘
not inhibit the handling immediately after recording.

'I‘._he ink jet recording method of the preﬁént invention can bg
applied to recording of various types based on ink jet recofding principle
and can be especially advantageously applied to printers for ink jet
recordiﬁg, facsimile ma'ch.ines, copiers, prinfer-fax-copier all"in"one

machines, and printing machines.
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perform ng i mage recording on a recording nmediumto
obtain an 5 ink adhesion quantity of 15 g/n2 or |ess
woahosdis1onk containing at |east a col orant, tRET/IP2007/068597
recordi ng nmedi um having at | east one coatlng | ayer on
at | east one surface &LAIMBGbstrate including
cel lul ose pul p; and dryto-touch drying the recorded
i mage and bringing a heat source into direct contact
mﬁth the recording nmediumfor imge fixing, to wherein
Gt CoMELNOTTANMAS pfBBBR SomEIRAL @ (T anster
quantlty of pure Wwaters into the ecor ing nediumin a
cont a |nterval of 1. OO i ns that asure with a
dyrli’gﬁi%émé{%%hﬁaﬁﬁ reeQpdi %ﬁ%s’bﬁ?%‘ﬁé‘g “éni" SHP A
nore to 30 nL/n2 or less and a transfer quantity of

| mk pudhesiomegwemtityted thg/ mPeeoleds nfjansok gontaining ahnleast a

interval of 400 ne is 2 1.5 mMJnR or nore to 35 nli/nR
colo‘i’ﬁn{: 658 redord e nd¥iurPha ti9gOitdeAg HRL AR BE Led oAt O

cl a|m1 wher ei n the heat 'source is a heat roller. 20

least; nn-ghs%rkl'cﬂ:l@ dfglt szubes \Aﬁit RLTRL D Qe ARES 8 d'n]ggancp one of

PRI &Y RESE & I'S” per f or ned

W|th an ink with a.content _of so 3% mass or
o d8Y - tausl dayigerheregeridadimane %ra‘g %amgﬂ%ﬁ fe@t source

guantity of pure water into the recording nediumin a
intccdireciotontactt withaheafecdlingmmediam for imepsuficten th a

dynam ¢ scanning liquid 163 WO 2008/ 035797

Cl' 103280¢ él%%%?du@%@&ﬁhﬁﬁ@'fﬁfmé& sdcHEWAYa Sfan@@e 1O

10 m1Jn2 or less and a transfer quantity of pure

oSSBT S R e

4. ink jet recording nethod accordin 0 any one
100gps éhat Hemeasyipdzvithyib AEnaman scanmng lq'.@aq@bp@m;p@m@r
100C or hi gher.
15 1 mumz or more to 30 mL/m?- or less and a transfer qmnl xty of pure

water into the recording medium in a contact interval of 400 ms is 2

mi/m?2 or more to 35 mL/m? or less.

2. The ink jet recording method according to claim 1, wherein -

the heat source is a heat roller.

3. ‘The ink jet recording method according to cne of claims 1
and 2, wherein image recording is pérformed with an ink with a content
of solids of 3% by mass or more on a recording medium such‘ that a
transfer quantity of pure water into the recording medium in a contact

interval of 100 ms that is measured with a dynamic scanning liquid
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5. The ink jet recording nethod according to any one

£ clal 1to 4, wherein the nip tinme of a flxi
Wﬁg\"ﬁg]?g@ 0.3 sec or longer. 10 6. The ink je[,&’fg“I!:]‘z(‘;i"”m"r’8597

o ' : 0 lyai to
B R A N R LG ST
cont act.l ess [yi unit. 1S 7. The ink jet recording
aRENE AT aEES MateR e thAyeimaTng marhmin 3 cppingt interval bf
conprising; performng image recording by spraying ink
409ﬂ§§ﬂ%3éﬂghmgﬂéﬂume@@ddhn medr lesssur f ace by use of an
i nk head having nozzles for spraying colored inks for
perform ng color printing onto the recording 20
medi um surface; and controlling the ink adhesion

quagt i ty- 4, 1%2?‘% fbc%r&i%%%@%ﬂo nac\ég}:dliglg t.llaﬁakrﬁioéexf}zl of claims

quantity reg on processi ng.

recordin t hbod according to any one of clains 164
1 w?zﬂ&ﬁgﬁ%&%&w@%ﬂwﬁwwffé%w%rmﬂ ein the

recordi ng medi um has a substrate and a coating | ayer

on the substrate, and the adhesion quantity of solids
of the coating layer is 0.5 g/n2 to 20 g/n2. 5 9. The

i nkpj et The QAR @O deBEA10E REGRHUH ROy diBeaB ¥ i ¥hedf claims
claims 1.to 8, wherein a basis wei ghF of the

Qi L. | 250, g/ n2. .10. The ink
1 e WLt (RS 1 R, e01eT 30 0o ket a
to 1 to 9, wherein the coating |ayer of the recording
medi um conprises a pignent, and the pignent is
kaol i n. ‘ .
- 6. The ink jot recording method according to any one of claims

1 to 5, wherein the dry-to-touch drying is performed using contactless

drying unit.

7 . The ink _]Gt rgcording method according to any one of claims
1 to 6, comprising:

performing image recording by spraying ink droplets onto a
recording medium éuxfface by use of an ink'head_ having nozzles for
spraying colored inks for performing color printing onto the recording
medium surface; and

controlling the i.nk adhesion quantity to within a regulation value

by total quantity regulation processing.

8. The ink jet recording method according to any one of claims
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11. The ink jet recording nmethod according to any of
clains 1 to 9, wherein the coating |ayer of the
wOrmeswxdrarg nedi um conpri ses a 15 pignent, and PITEIP2007/468597
pi gnment is cal cium bicarbonate. 12. The.ink jet
1 ty cwhareig hetteoerdang oraliing has ampbstratefindl meomting ldyer
1.1, wherein the. coating | ayer of the recording nmedi um

- on tepibstestcanndagy %@%@qfo@x&h{hn@@ HFoliRBf itRK chling l:-?]ycsr

recordi ng nmet hod according to claim12, wherein

18 oaggﬁgygog grlﬂgl s a wat'er-soluble resin or a

Sible resin. 14. The ink jet recording
nmet hod accordl ng to any one of clainms 165 WD
2008/ 035797 PCT/ JP2007/ 068597 1 to 13, wherein an ink
.repellant | ayer is formed on a surface where an
opéhi ng "Blie indkjesjrecirdomg ofethbé abedrdivegith hay fomeniet]aiibs
The ink jet recording method according to claim 14,

1 t\BewBbfeind bAs wdky rﬁt?ﬂetﬂe%bmlcﬁﬂg rmé&m‘ﬁ? !‘@99 %ﬂn@@o 285¢

one of a fluorine-containing material and
{ynﬁlllcone based material, 16. The ink jet recordlng

net hod according to any one of clainms 1 to 15,

wherein the ink conprises at |east water and a wetting

10 agent. 15 20 166

10.-  The ink jet recording method according to any one of claims
L to 9, wherein the coating layer of the recording medium comprises a

pigment, and the pigment is kaolin.

11.  The ink jet recording method according to any of claims 1 to
9, wherein the coating layer of the recording medium comprises a

pigment, and the pigment is caleium bicarbonate.

12.  The ink jet recording method according to any one of ¢claims
1 to 11, wherein the coating layer of the recording medium comprises an

agqueous resin.

13.  The ink jet recording method according to claim 12, wherein

the aqueous resin is a water-soluble resin or a water-dispersible resin.

14.  The ink jet recording method according to any one of claims
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1 to 13, wherein an ink repellant layer is formed on a surface where an

opening of ink cjection of the ink head is formed.

15.  The ink jet recording method according to claim 14, wherein
the ink repellant layer is composed of any one of a fluorine-containing

material and a silicone-based material,
16.  The ink jet recording method according to any one of

claims 1 to 15, wherein the ink comprises at least water and a wetting

&gent.
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