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WD 2008/ 035797 PCT/ JP2007/ 068597 DESCRI PTI ON | NK, | NK
CARTRI DGE, | NK JET RECORDI NG APPARATUS, AND | NK JET
WOREORIREN DG METHOD 5 Techni cal Field The presenktCT/JP2007/068597

invention relates to an ink suitable for recording

i mages of high quality DESERIPFIOMbse 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.

o U B ARG TR T BT RePAsElrUs, Anp

conparatively wi de range of recording nedia, and 15
recordi ng appar &NKs¢ET E@@H@DH@GdM@%HﬂQl)and
recordi ng nedi a based on the ink jet approach have
been wi dely researched and devel oped. In recent years,
performance i nprovenent of printers, inks, and

LN Jigdi a made it possible to obtain easily a
E?gﬁﬁ%hg F¥§ on par wth that of halide photography.

In this respect., the advancenent .of 20 recqrdi ng di a
s rofBeIRIRRGRL IQADHPRIEHEY LA pR1n kﬂ%tqbi%gqroneﬁ@r 8 a
that were devel oped to realize high gloss, while

imegenel ight ealiysdesst ioothose abtaiogd ibykcoarnterdial priotimg
of absorbed ink are at a | evel surpassing that of the

6QEl a8 bIeOED rin IMFESEAAInR jétdysbémi And YNEFtPin FIPSSriddEe,
quality feel. Such recording nedia can be generally

BT ssb65 e b DR P8 ik Mkt onhERBRARRE . o 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 ink jet approach have been widely researched and developed.

In recent years, performance improvement of printers, inks, anrl
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 lev__el surpassing that
of the conventional commercial printing in terms of gloss and quality feel.

Such recording media can be generally classified into swellable and
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wh2a08/03379T e 1 and Patent Literature 2.

because they excel in ink drying rate. Exanples of
such porous recording nedia are disclosed in Patent
| N t heseCTrERb06I/068597
an ink absorption 5 |ayer containing silica and
pbrousnbubyd redent edrdpytong neosing aiediakiragnainly tubed
ink is provided on a support body, and a porous gl ossy
cal {.Qk ilicais provided, if
hg%aggsgg?l)%%ggélt elﬁ?ni&gg@g?%fi on layer. Wth such
configuration, .exgellent ink absorpj.ion ability .a
Very BRRRSIERbESH b aafording Hiharse Sisclonal A Patent
recordi ng nedi.a are suitable 10 for photographic )
batepaturgpbind NatemsLiteratowe S ntar heseignedier anhek abserption

starting materials for the recording nmedia of this

1a4Re cdheaiveny sxheid Memiddchydiatéand lacing pbtedlod¢8Emg
is conplex, the nedia are nmuch nore expensive that

ST SAIPLS B Rl A A

i mages, such pedia 15 have, not,_.yet been wi dely used in
9%#?@%&03191@%%8@0&4% HhdesrReay, op dbkabspption
hi gh output are required, e.g. for flyers, catal ogs,
yer. pHithrdebsconfiguoatdongixcellangidaabsteakionfakslifyand very
went heretofore into cost reduction of recording

fdicutp it hrd 66136 . aThbtdfFe, GABR rbédHdine nitdih Bke suitable
absorbing |layer of recording nedia is required to use

B TR P R P Yo

quantity (specific surface area), it is necessary to ..
slarting magerialsfor the prcopdinganpdia efidhdn syRearq yeryrexpgapive
as silica, alum na hydroxide, and colloidal silica,
hhérthbyn gnefsictyrihg pdeddss s canplaxe dhe malia ard mhiieh more
wher e i nexpensi vely produced coated paper in which a

exyhstPO %%%?ged:égi ch?&ﬂx%?ﬁi@ﬁ%%%&e ahd %g:g)lle%HBHﬁtgggﬁg

I nexpensive filTers having hig 1 di ng Ity a

coated paper. As a result, despite high quality of images, such media |
have hot yet been Wideiy used in the field of commercial printipg where
low cost and high output are required, e.g. for flyers, catalogs, and
pamphlets. Accordingly,‘a great deal of efforts went heretofore into cdst
reduction of recdrding media, but because a ﬁllell"constituting an ink
absorbing layer‘of recording media is required to use a material that can
maintain 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 ao0e033Tat eri al , as the conmerci al - grade and PCT/JP2007/068597

publication-grade coated paper, is used as a recoding
herge winourdtcofanexpeesv fillers hawing leight hidisndbdn sirddya i S
not devel oped. This result can be explained as

e f
B8 SO} B Pl o

Rl o dieidof GuRie BRT SiterBilue i nBErgh efife and

even |f the ink perneates into the coating |ayer, the
pubbieatinn-gradaceated dappy, ia usedljasra vdcofing meghumi dhag

ability such as kaolin present in the coating |ayer.

fiagdeblurisigwifiknBElg i ald dgemsiey Rnsbtpldveldridl chhigregelt can be
coated paper using fillers with high hiding ability,

n
SR B K fot<® ERERISD' Ry BN oo bl not
oIora rese close ta the surface |ay evnlf
ffrRiBhfbimbe FaDablel afiahsorhing laset QURREE P I faghort
that as a whole has |ow density and no contrast is
pétiad reslinkAret pragiengink, aksompioniisinsuffiedat amd blurring occurs,
publicati on grade coated paper has not been suitable

had evBK if Ble TACHEGh &bes iftd Bfcdvat¥RAbSer, thé-doBirahbks

usi ng plgnents rather than dyes as col orants have

Ridd, Cl%sf er w Lt eﬁ hoﬂldl ? %Bi’lft? srl)lcﬁrg:"srl%erol?n §re§%nt in the '.

rmsetuptl & 5 dlspe Sron”i’s usua

mhlch i gnent flne particles are dis ersed in a
tiamiayepy & urther in commercialegrade omsl publication grades

for ink jet printing are mainly aqueous di spersi ons.

éggedgapeonsitg fillers withehighrhidingakyitity} whantprihag is

' aqueous pi gnment inks generally occurs easier than in

| 0
BTy FnEd 8 i inCePpEITEL Noirt SRENEORe el VDI AOROASR A

sel ected to ain l.on

8 yrl%P {lllea(t:oﬁoyant present close to Ehe surfaceglayer even if the amount

of 1nk is increased. Therefore an image that as a whole has low density

and no contrast is obtained. Accordingly, commercial-grade and

publication grade eoated paper has not been suitable for ink jet recording. '
In recent Yeers, ink-jet idks using pigments rather than dyes as |

colorants have ettracted much attention. Because pigments are

insoluble 1in water, a dispersion is usually used in which pigment fine

particles are dispersed na solvedt. Due to safety considerations,

pigment inks for ink jet printing are mainly aqueous dispersions.

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.
Anot her drawback is that dispersion stabilizers cause

w@eodvesssom and they are difficult to use with 1'¢1me07/068597

heads. Mreover, a color range of colorants is
coviditioas aind fi(hhtlv@é haveyebe appropeatilpeclebtuddto ¢htgm‘:*ldng-
inks are very attractive because of high density and

£ tdrike H@Bh lpal ¥vith tﬁhfs’ bRAFe AL " SRbERMEWHACK Bhat

after recording. In ink-jet prlnter usi ng such pi gnent
|nks I nk ﬁ?h%rants are sonet | cl os fé E Iorant
grpgLTan stakibigers cusg ?18%‘}“ ‘Wt‘i"i’i’ ifhcylyte fee with
appear ance of prints,can be brought close to ]
Ichesidspr¥Vpresven,ca galor mgeeogmlmantg 1$ infaripn 4 that of

perforned with the conventional ink jet printers

d$e100Ri therither RKAd OpligatiitEinkisalre v@kpdetradtive because of
publi cati on-grade coated paper, ink absorption is

- bR AAg o AR o st Bl om0l R

t hat |s such.. printing is presently adapt y.to

B Pﬁ{f?‘i?ﬁ Bie- 1“@‘ lﬁlt&’ﬁ"gelsls%ﬂ%ﬁ“‘f RISZy %f‘ﬁoﬁﬂ‘ colorants
ability such as usual paper and special paper for ink
pet spnetimesglosestowioldranbe of general imoafor dpmmencsal piinting,
i s because the concept and design relating to ink jet

hB48e RppBAtdiftel of privtsTAREhABrduht e 488 nithert$alNSrints,
dye |nks and pi gmsnts are used as if they are dyes

e Bl B0 BRGSO opal o

into account at aII Recordl ng medi a adapted to .
Prighet USIAZ Pigment Mlsoon semmergialigrade aagdrudication grade
devel oped, but the point of developnent is how to
poatedtpapertigd disosptiomts iesudficiener @iel ingagdeskblur, pigments
absorption, as described.in Patent Literature 3, and

e L
s(,) rs%c ¥1n(%1ngr fscfgegéﬂﬂy"% ?edc' on yat%epxlusltlgtglolnl mga{aswft
high ink absorptioh :ibility such as usual paper and special paper for ink
jet printing, as with the conventional dye inks. This is because the
concept and design relating to ink jet image printing is the same as inA
the case of using dye inks, an(i I;igmenté afe used 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

Patent Literature 3, and the research of methods for developing gloss,
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along the line of conventional technol ogy using

expensive filler materials. In order to resolve the
w@bmwge3stTent i oned probl ens, Patent Literature BCT/JP2007/068597

suggests a | ow cost nethod for recording images on 5

whileencreasing s ppapély dfrecarding nnglia spirfaeens stillkpudstiad

hi gh perneability and a recordi ng nediumthat, by

Smtg"@l%thﬂ@ Bf‘cotxﬁ%nti%ﬁﬁl’ﬁé&hgﬂﬁy Hg%’xp fivb ‘ﬁﬁ’lér%atel-'.lals

sorptlon ability. Wt hi's a sol vent

wat e an or solvent) form

el et GBS ooy hE %bﬁffﬁn%?%?%m?‘ﬂ?aobﬁﬁ@s Boleitar o

by recording using a small anmount 10 of pignment ink
hitenatre rostiggespa dessitsiosi methed forrrecordinggmasges om
‘having provided thereon a coating |layer for inhibiting

batndrsial 2rh @@ papPEbyeainbdmih gSOpidhaént ik Wit kizh
contained in the ink does not infiltrate intensively

 pORe B EdY eoc%?gl o RIHIR AL ARNEAIORE (8 | nk

cause i n o un1surface Wwth .

O UL 3 5 STV

suff|C|ent density and drylng ability can be realized
onlyha solyrmt (watermurrin efgamksolven®doeming thaiseis $edectively
pi gnent contained in the ink is caused to renmain

ed dRdt toiaiiYtrate {6 tREGuBESYE b GBeorditd ubias B8 EMount
of the layer that was a necessary function in the

R AR iR PR By Eir AP R SRER

configuration of the coating layer can be greatly

hawmgrrayided, thegppm i qegting; layerm qarc}ahlbltmgslnéfoaﬂsspﬁnﬂéom 0

performink jet recording even on paper with | ow ink

Gesaraattiom) salthht the pigrhestscataimedcinathe igkadiesatot 1nﬁltrate
~ publication- grade paper. 5 WO 2008/ 035797

Pﬂﬁél%gpﬁ{tg G828 Wedihie %&Pfﬁ%i%h?ém%h@&idéa iAMhe ink can be

[T cat’i on prlntlng S per

caused to remain on the medium surface with good efficiency, without
using any special mzitefial such as cation fixing agent. As a reeult, both
a sufficient density and drying ability can be realized with a small
amount of ink. Moreover, because the pigment contained in the ink,‘-is-
caused to remain effectiVely 01; fhe medium surfece, high transparency of
the layer that was a necessary function in the conventional recording
media becomes 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
several thousands copies at one tine even in

werml3d79t printing, and the printer is requi redr/Jr007/068597

produce stable inmages without inage loss in a
cont i Wlauscomahercial phenighand p ubsitation pratting isusadormed,
such applications, inmage streaks occur because dried

e R L A T %S%e.”%ﬁ%l?%"%?é‘nﬁ

n l e, Various - been used ent this
RBR R A Lot v o Aot oG AR B R A PRI Loppflutred
both the dye inks and the pignent inks, is the 10
teipradues stible imeages vythepenimage losa imaglnbigivous gneds. nt

to the ink wwth the object of obtaining a mld drying

Wiidn 4 10k jétherihide is dewa feF sudl dppligitiddie imagbetreaks
described I1n Patent Literature 4 1s very effective

| B&Brrb%ﬁgggéngﬁﬁggng%ﬂfg tt# e liih DRQY ddthea@l%%%[éeo&aje%

r ecor ext reme y poor

S 45 SRSty W o

wetting agent with a high boiling point for preventing
tieanp havedreenasstd tbrxmervelng/thlg plheopmiemon| bggtmginost he
drying ability of inmage does not change

Sfféitive £@BhbXhe R forBot®dhetdiR] KsCiiH thé"ﬁg*n?m{t%&brﬁqthe

for "fixing”, that is to réach a state, in which

RS TR b8 Phept PAER HEE Rotnd £OB 25 taE tﬁe

contains m._croanpunts of the vvettl ng agent and

pligel plcobtaininge mald diyang abyityof thedgkt i me. This
phenonmenon is simlar to that observed when offset

pri nt Hogreivak, alshogels thdbawithod deserihid msPatent Agtdratere 4 is

~for fixing after printing. In ternms of such fixing

68597 espeC| [Ty dlsadvantageo

Foto fd;,%g}ﬁ‘_{&rg vs(rji)éﬁ ex rke§nel\3/rvptor(])r n a%sgrptlon, such as

d&gfaﬂeo@iwf%&ee&hﬁl@m Papet Xifle éomeQ&%;a'éZ%hen a
PCT/ JP2007/ 0 by _
comniercial-grade ink, is combined with an ink additionally containing a
wetting agent with a high boili’ng point for preventing the printer head
from drying (npzzle clogging), the dryipg ability of image does not chaﬁge
significantly, but an extremely l;)ng 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 reniaining in the surface layer contains
microamounts of thg wetting agent and remains in a wetted state for a
long time. This phenomenon is similar to that observed vs}hen 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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 but the attention.is main y

type inks that are presently mainly used as ink-jet
i nks, the colorant itself easily diffuses into a

woreaBoss79As a result, a wetting agent (in nDStPCTAROET/068597

a solvent with a high boiling point) also diffuses
espideiallyadsadad ntegieyud by lvonip grésonowtithAdy cainkes UNVith theadyy-
recording is performed by using commercial-grade :
BARCIKsthit BFé Pr&entS! il udedd]s 2i7fs AhW&hbidraft
agent with a high boi'ling point in order to I nprove

T T A S N S L

designed for the use, of pignent inks, the nethod )
ersesna spkyeat with pdugh boilieg peintd alse diffuses watdun artalatively

the fixing tine is long and the nethod cannot be

slitaptpediodo AR &tresblyl whon reedrding id pydoEmad byGafiag 09s,
i medi ately after recording. Various attenpts have ’

SRS gl PO A bl Bkl k8 cobbalol wettine

articylar, .15 en applicatjon of ink jet technol og
5%9%%‘%5@&4%1'? PPRHHY exder fgdmprpye F%]él?blie-‘ﬁlé Agamdt
dryi ng was considered to be effective for inproving
unggmstradks phthebasiskef thednedmor diésegibeddnd atEot Literature
exanpl e, Patent Literature 5 suggests that the inage

henhent dbigasll fortd RbTpisMeat Shieg the SnOMoHUeHBShstrates

using colored resin particles dispersed in the formo

:
Db te Bt S st N Ty, AT 10 R0 Pl

easj |y such as recycl ed paper _and copy_ paper, and the
Bisthed capnati by adanted 4p distseptionie & ofdhieas andatglogs,

rapi d absorption of ink such as recycl ed paper and

- nomedpsphyr aftérirddoedingPat ent Literature 6 describes

using a heating roller as a 7 WO 2008/ 035797
PCT/ JP30045 96823 ts 1w E@ﬁrﬁn%d@%@ng%'e{/e URSinR dHifify and

ocuse n ‘
fixing ability of ink prints immediately after recording. In particular,
when. application of 1nk jet technology to consumer-oriented prqducts was
started, thermal drying wa.s considered to be effective for improving
drying ability of inks and recording media. For example, Patent
Literature 5 suggests that the vix.nage be 2heated énd fixed after recordin,ér
1s 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
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“1mage. Further, In

dye-based oily inks, and application to aqueous
pi gnent inks and commercial -grade paper is not

wale@sloasser. Patent Literature 7 suggests a netPOOJF2007/068597

heating a recording 5 nmedia on which ink jet recording
Huangead meany for aok fpronbspbutthie stiefition is mmialyl focused on
enhance drying and thereby inprove fixing ability.
dPé-HassP611§TAks, daRCApPEMtIdiR0 AGdRE ;ggﬂlefnlt XhRE aRfle

enabl ed by heating from the rear surface. However,

b O AR 50 A ertRET0ne, 'S extremel y poor

in 10_many cases, and although the nethod is effective

i n t hBatertd.iberatpye dgugsestgagmethesifar keating a weeqrding

contained in the entire recordi ng nmedi um after

medoa dhrvghichrinkget revasdinghiaachdetnddnypleted i@ b rear surface
denonstrated with respect to a. wetting agent
Tﬂige

. . i . . i

E0LAET iR byl B0 by b A B
oilin oi nt, ating af .a. high tenperatyre of
Ornene deremiiss $haf Pungit it suablgd Ry heatipe from
required, the specificxtenﬁerature dependi ng on the

thy restsurfagee Howewenl iwith yhe duggepted mathed eenange the
medi a, such as paper yellow ng and deformation and,

imagdis et Béatedhrect ] tBerBAl Miciddfat exien ) poesimnd
such nmethod is absolutely unsuitable for practica

W&y @led dd) G1RB3ER (RE ot igé'{ftg&iwﬁl ﬁ@&f@&%&lﬂ?ﬂga

technique to ce drying o € usual” paper

jet printers, usjng aqueous i.nk have been marketed. -
e gErount phipaistirecontamed vletﬁlereéweoqeﬁ@rdlsg medium after

contrast with el ectrophotography, a |arge amount of :

resosdimge i onisticases practichly moleffest ¢cdexmonsttated witiat er

vapor that fills the inside of the 8 WD 2008/ 035797

RGP PR W82 Ukend KRAVE (URitheR Ridl b6id#% pnt) contained in
condensation and corrosion. Further, in
the image. Further, in order to dry solvents with a high boiling point,
heatihg at a high température of hundred and several tens of degrees 18
generally required, the spéciﬁc’ temperature depending on the solvent
type. Accordingly, damage to the reco;ding media, such as paper
yellowing and défo;mation and, ‘in the Worst cas.e, inflammation cannotb
be ignored and such method is absolutely unsuitable for practical use.

In the past, products usihg the aforementioned technique to
enhance drying on the usual paper in ink jet printers using aqueous inks
have been marketed. However, in the case of ink jet recofding, by

contrast with electrophotography, a large amount of moisture contained

in the ink is converted into water vapor that fills the inside of the
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{(/)\Aﬁ%xl}]tp:gﬂ %}géc{]aq p%ri)%rffé)li( {nqg'e rf)

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

wonwenewsary. For these reasons, such product BCEIT007/068597

presently not used, with the exception of very few5
aeppaertasatagply citusing towdensadionr endedrresiohy Furghespaed
recording on the . usual paper. Further, a problem
PR AT VPR B0 FedBpRicrTor bk IRTCLHARE drving
degcribed in Patent Literature 7 Es ﬁgat a surfacehis
PBRANTPARG 1EANS RECURP MEGECTIATY BAF KeSE Teasent.auc
paper for ink jet printing. Patent Literature 8

prefyets grepresenoly neofr usesaWithy therageeptincofinery fewaper

containing a thernoplastic resin in the outer surface

toedertial pristterd thdtr Rapas &itte@sly Bigheépgbedireeslilg on the
inmparting gloss to the ink print, and also suggests

i cal substances that react under heating be
PR |

o the ink and recording nedia and the
react on.be induced by. . heating after_recording to
| pr obUTeheS, p rgblem plising W tng of prdpk print is
suggestions relate to a special paper for ink jet
pedormied gsitga dryplg eethid aepresenteddryt thxf tnethod desaribgl in
and are not.applicable to general commercial - grade

Pap&it Li2fratirs 7 isthalt &f sudFhdtt isNecd1BE HrMed%nd A liHHgRYs
i nks and recording nedia that can be enployed for ink

a .conmerci al - grade paper
aqueous "prgment 1 nks 5HH“§%ab|e the use of the
print_imrediately after the printing has not_ yet been..

r eal | Patent lagegathre Bisuggeastsraemerhed {gn besdgrgpnage receiving
PCT/ JP2007/ 068597 Japanese Patent. Applications

papek épainidB-aA)helmop2@stic 62321 the outer surface layer to make

it transparent and smobth, thereby imparting gioss to the ink print, and
also suggests that chemical substances that react under heating be |
addea to the ink aﬁd revcording media and the reaction be induced by
heating after recording tb improve the image hold-out. However, these
suggesfions relate to a special paper fo;' ink jet recording that implies |
heat treatment aftgr recording énd are hotlap.plicable to general
commercial-grade paper.

Thus, ink jet printing technology including inks and recording
media that can be employed for iﬁk jet printing and fixing on a
commercial-grade paper with aqueous pigment inks and énable the use

of the print immediately after the printing has not yet been realized.

(Patent Literature 1)



10

15

20

(Patent Literature 2) Japanese Patent Applications
Lai d-OQpen (JP-A) No. 11-078225 (Patent Literature 3)

woh20apssTese Pat ent Applications Lai d-Open (JP-RQT/Ne007/068597

2001- 347749 (Patent Literature 4) Japanese Patent
Apphheszt Patent Ayipdicehiens (LhkH A)pexo(JP2A) Ndl 42005521 2827 ent
Literature 5) Japanese Patent Applications Laid-Qpen.

(PRt IMRraf§ed9513 10 (Patent Literature 6) Japanese
Patent (JP-B) No. 2860123 (Patent Literature 7)

IRPERER P s Nepiajiahe Saia i () Nibilcpes22s
kai d- Open (JP-Q No. 2004-209799 Disclosure of the
Patent Lateraturesd)an obj ect of the present invention to

provide an ideal ink that enables full-color

JapaticiciBatent Applidativas [ aid-Cferp@FeA) N@02G01-B27249
particul ar on comrerci al - grade paper, has | ow cost,

@};&@m&g%d&g si npl e manner for high-speed

“recording of high-quality prints that are close in.

exture to co ci al in and e S rasi on
PaBsdtserarent Apafnh Latd Dnr b uS AT i S BT 81
cartridge, an ink jet recording method, and an ink
{Ratentdavedintuyedppar at us. 10 WO 2008/ 035797

PCT/ JP2007/ 068597 In order to attain the
RPN BB nb AP pPRh fichs Lal@ OpttEIoAS Nt 08-gzpduct ed a

conprehensi ve research of |ess expensive high-speed

| (Imzhejng Literature 6)

Japanese Patent (JP-B) No. 2860123 .

| (Patent Literature e

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 object of the pre‘se‘nt invehtion to provide an ideal ink thaf
enables full-eolqr recording on a wide variety of paper grades, in
pai'ticular 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 commercial 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.

10
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'perrrea eintot

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

wo b@B/0sz9based on a novel design idea 5 by conbCTiIRRg0Z068597

pigment ink with high perneability and a mediumwth
| ow i hik opdemiadithint the dbate-described apertctla inyeatiers have
medi um or a publication- grade nmediumcoated with a .

Bohd€ctBd A p Rl ndive ¥ds@drchaffll 8ds DIRGRE Righ-speed ink jet
technol ogy. Thus, the inventors havﬁ%undﬂ% e InEIe

dI d
e ﬁé’oséﬁg%bﬁtif%oﬁ@ng method
rret hod capabl e of produc:| ng hi gh qual ity inmages even

Withhescedleat onxdemand sapabiity that 1ssbasednmba giongl deign 1dea

amount of ink used, with a recording nedium such that

by £ombéningc® pi@hﬁ’dixilnw&th high pérnheabilityahhd medium with
perneability soaks thereinto within a certain rate

W Sk Q%e&ﬁ&tgofﬁtggtai?é’éxoréijcﬁ gfab iamehygRado not

um mng an | mage,

ensyrin r absor teli nar
PBfifarith Brif ity G265 50tk b Wine Bigpp L ARG sipgan
direct cont act with a heat source and drying and
afterpgoenssing teehoelogyant forning the image, without
damagi ng the substrate. 20 The present invention is

basedTaust ik afvenes®tidwRdnlithdt BaffiieeehMydlehBility can be
i nventors, and neans for resoIV|ng t he above-descri bed

PéaCIEJ ¢§'h nCF&hafésgfé pergl %é\éolrﬁaﬁf ﬁgﬂcb&‘slﬂaﬁ% 4 ﬁl %Qang
CPARS 26 DRI BTGRP ABAD PABBESYn With °”ﬁ@aﬂ$”t g %

of an ink containing at |east a colorant, the
mgg ovhiiley guppressising thevamguat of sdstsealh) avithat remgrdmganednmm

~at | east one surface of a

such that a solvent contained in an ink with ultrahlgh permeablllty
soaks thereinto within a certain rate range, but the colorant particles
theméelves do not pérrﬁeate into the medium, forming an image, then
ensuring a carrier absorptibn time (preliminary drying) in a contactless
state, ‘then bringing into direct contactvwith a heat source, and drying'
and fixing only the vcolorant fornﬁng the bimag_e, without damaging the |
substrate.

The present invention is based on the aforementioned finding
made by the inventqrs, and means for resolving the above-described
problems are described 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 cellulose pulp; and dry-to-touch
drying the recorded inage and bringing a heat source

WO ni08/08§7p2Cct contact with the recordi ng 5 nedi POT/IRR007/068597

i mage fixing, wherein the recording nediumis forned
46 @im?2 bhd¢sseoftammindf @ntairmngidtieasdt Pusleravet, €he redoddinie
recording nediumin a contact interval of 100 ns that

fedBRASHAGA g Wt1Ba& (ﬂ%ﬁ&ﬂtﬁl g'oﬁgit lgéﬁzudrge surfa e of a

absorptoneter is 1 mJ m./ n2 or ess

PibarPat ﬁ?ﬂﬁfotge oL AR LR T v

.2 rrL/er or nore to 35 mJn2 or |less. <2> The ink jet
ieage anddringingd beatorogiregyinte ditect ophtaasiwithlibe rherrding

source is a heat roller. <3> The ink jet recording

ridian e dage Txihg, Wherdh thé readrding hledlﬁﬁﬁi'sefbﬂnbﬂ%&@h
recordl ng is performed with an ink wth a content of

| SUC k%ﬁ%fé}f (%&aﬁtl?t}gr oFfpire W atlifitd eare!c%?&ﬁ%xg xﬂgd{lﬁﬁ* Ly

rans

recordin cont act |nterv 100 ms t hat
PN A BRI 008 PhA MBI Q) BamiC stanming
absorptonmeter is 1 MJ/nR or nore to 10 nL/nR2 or |ess
lindidabsapsimetequadtiilymébr puore tovd( el/mdtor lesseand a
recording mediumin a contact interval of 400 ns is 2

A e RuAtitys Otg)dr@ wateFih Pt rd Beding HSdilig ih rz’ikcdn%ﬁct

recording meth accord| ng to any one of <l>to <3>,

quantity of pure wa

_ hi gh
BPHAD S0 R RSB AT B e o7

<l>to_ <4>  wherein the nip time of a fixing roller .
i s 0. 523dthesinkyst secordingynpsbed egwrding to <1>, wherein the
PCT/ JP2007/ 068597 <6> The ink jet recording nmethod
heabsalirog i¢ a heay rolber.<1> to <5>, wherein the

- dry-to-touch drying is perfornmed using contactless

dryi nQ3> The ink jet recording method according to one of <1> and <2>,
wherein image recording is performed with an ink with a content of
sohdé of 3% by mas.s.or. more on a recording medium such that a transfer
quantity of pure water into thé recording medium in a contact interval of
100 ms that is measured with a dynamic scanning liquid absorptometér
1s 1 mL/m?2 or mdre'to 10 mL/n.12lor less and a transfer quantity of pure |
water into the rvecording medium in a contact interval of 400 ms is 2
mL/m? or more to 11 mL/m? or less.

<4> The ink j-et recording method according to any one of <1> 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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- Jet reco

unit. <7> The ink jet recording nmethod according to
any one of <1> to 5 <6>, including: performng inmge

WO e@s/8i7ay by spraying ink droplets onto a rePCI/aRr2007/068597

medi um surface by use of an ink head having nozzles
for sprafhamkcit eeatdinkmethod pe¢drding twanplbae <1> to <5>,
printing onto the recording nediumsurface; and

GRLER {H Oyt ﬂﬁtd h (tﬁgtkkg?isoﬁbr%ﬁﬂéd W¥id cd’ﬂtﬁpﬂl@ssadrymg

regulatlon value quantity reg

Erqge33|ng 10 <8> The ink jet recording nethod
ordlng to any one of <1> to <7>, wherein the

recordi ng_medi um has a substrate and a coating | ayer

on th&7z vk jet regradinemethed aceordingta any one ofiilago

of the coating layer is 0.5 g/n2 to 20.0 g/ n2. <9>

%be, in@kudlelg pefordimgimegdectordii by Bardyang ik dreplets onto
<1>to 15 <8>, wherein a basis weight of the

5%9&&&5 &{Egguyrg%&%ée%%gg of 9n4nk he%d%vmg%fmg oK

according to any on

<9>, _wherein. t oatipg l.ayer  of the recor

SRFAYRE 6elosed ks ionperiRmint golor ing Sngiohe Fecopying
<11> The ink jet recording nmethod according to any one
pfediim surfaeeyandwiontxslhng libe eolandhgsioaypramgityt eewithin a
recordi ng nmedi um conprises a pignment, and the pignent

r&zlatioh Walke B beN Julntity %egm%ldnn#rdceésmgcor di ng

nmet hod according to any one of <1> <11>, wherein

5, 28R LR ol RAFRLEANA RS NGO TR 1S3

<13> The ink jet recording nethod accordl ng to <12>, .
tihar whereipdhe recording medlum has a substrate and a coating layer

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

1s 0.5 g/m2 to 20.0 g/mz;

<9> The ink jet recording method according to any one of <1> to |
<8>, Wherein a basis Wéight of the recording medium is 50 g/ml2 to 250
g/m2.

<10> The ink jet recording method according to any one of <1> fo
<9>, wherein the cqating layef of the recbrdin_g medium comprises a
pigment, and the pigment is kaolin.

<11> The ink jet recording method according to any one of <1> to
<9>, wherein the coating layer of fhe 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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aqueous resin is a water-soluble resin or a

wat er - di spersible resin. <14> The ink jet recording
woredoBoss7arcordi ng to any one of <1> to 5 <13>PCTURE0EH/ 068597

the ink is of at |east one kind selected from cyan

rokeouswegemt a i nk, yellow i nk, and bl ack ink. <15> The

ink jet recording nethod according to any one of <1> .

- <&43> THCIRYep Qe&ﬁ-ﬂfﬂg” HetHod GBERANEBERS 41D &Hefe'iﬁ the
recordlng nedlun1by app ying a stinulus to the ink

and caus <16>. Th

ARBa TR s ARt coffh e be poRaq skt feresin.
stimulus is at | east one selected fromheat, pressure,
vi br afilénd hezindk jef regording methathacgorfingto ary eRgioAg 1> to
nmet hod according to any one of <1>to <16>, wherein
ah3>nwhesgialtharihkliayéat least ohokdnd Bekctad fragecyaieitk, an
15 opening of ink ejection of the ink head is forned.

-aﬁéﬁnﬁgﬁﬂE%K’|§LHH§%HﬁFBBQkQERhOd according to <17>,

rein t re "ayer conpri ses any one of
a fluarLhes;contai teri and I cone- bage
mat er 2P Torgge roehedihe mefhod Ariogding taracre plg to
to one of <17> and 20 <18>, wherein a surface _
rédghmebadirg performingnmagemecorhng loaytbe resogieg medinm by
| ess. <20> The ink jet recording nethod according to

apyl aGtirtiiiis fotheih®and BRI the ¢HIO$S figect i on area
in a plane perpendicular to a central line of an

¢ ﬁZ”LEZﬁ?ﬁfgﬁe"l%WE PSR BBt SL b e

sqQ fqornmed as to increase uccesswely with the
a‘ilg’t‘ﬁH%éS af fﬁ?ﬁ? REe ﬁsk@te%épm heat, pregsyre, vibrations, and

light.ﬂ

<17> The ink jetA recording method according to any one of <1> to
<16>, ﬁherein an ink répellant layer is formed on a surface where an
opening of ink ejection 6f the ink head is formed.

- <18> The ink jet recbrding method according to <17>, wherein the
ink re_pellant layer comprises any one of a fluorine-containing materiai
and a silicone-based maferial. | | |

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

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

wo epelobsamt [ ayer is 1 A or nore. 5 <22> The i NRCT/&#2007/068597

recordi ng method according to any one of <17> to
r2xb>formiedras to iacrrdseistatessivdlpoath ¢he idistapce ffont biee bade
repellant layer is 5 nmNmto 40 nNm <23> The ink

hflteFiSFSuhAg net hod according to any one of <1> to
<22>, wherein the i nk .conprises at |east water,

wetti agent. d colorant. <24>

(i B2 4B SRErfeedme SPRRIT hediguie o%n%efe%Pﬁgw to
one of <1> to <23>, the ink including water,

ﬁ%@h \n ergynit thigkness of $hodek sepeliami layer 1scb ommere. nk

according to <24>, wherein the colorant is a pignent

15 or<22 dhednki jemmrﬂiugl weth@hdcdor@ingotoliiy ane bhge7> to

particle size of the colorant is 0.01 mto 0.16 m

| V\%f’g vﬂl@r ﬁﬁﬁ&ﬂdéd}gaéeQeﬁ%n C (fi?t‘ﬁ%S %ﬁ%feﬁ%ﬁﬁnt lagfer is 5

ereln t as a viscosit cps
W % é &?s or less. <27> The ink according to any
m,fo 49 muNfrg. <26>, wherein the 20 ink has a surface
tension at 25C of 30 MV mor |ess. <28> The ink
accor 823 The iakyebrecondingomethaed ageprdingitl anti age af <1> to
penetrating agent, wherein the penetrating agent is

apy> Ok Beffin 3hP @hl @bmpeEe Y Nela AOIREers h RetEing Hgedit, 48d @
carbon atonms and a gl ycol ether conpound 15 WO

?Qvgﬁé%%SJOv\%ranW/ JP2007/ 068597 <29> The i nk accordi ng

erein the polyol conmpound conpri si ng elght
or nnre car bo tons .is_at | east one o et hyl -1 /
%n rig F or use in the 1nL jet recort‘fmg methoJ1 accordmg to

any one of <1> to <23>, the ink including water, a wetting agent, and a

powdered‘ colorant.

<25> The ink according to <24>, wherein the colorant is a pigme‘nt
or colbred fine particleé, and the volume-average particle size Qf the
colorant is 0.01 pm to 0.16 pm.

'<26> The ink according to one of <24> and <25_},_Wherein the ink
has a viscosity at 25°C of 1 cpé 'o‘r mére tb 30 _cps.or less. |

<27> Thg ink according to any one of <24> to <26>, wherein the
ink has a surface tension at 25°C of 30 mN/m or less.

<28> The ink according to ény one of <24> to <27>, including a
penetrating agent, wherein the penetrating agent is any éne of a polyol
compound comprising eight or more carbon atoms and a glycol ether

compound.

15
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hexanedi ol and 2,2, 4-trinethyl -1, 3-pentanedi ol . <30>
The i nk according to any one of <24> to <29>, further

WG 2008087087 Nng a surfactant, and the surfactant PGT/aR2007/068597

| est one selected from conpounds represented by
Gener gR9FAhauinksadcbydingltb)<285, MBhere{d Whe pélypl cangound
(VL) below R -O (CH2CH20O) hCH2COOM , CGeneral Fornmul a

cdrhpRBLE elgﬂt or %ﬁ&l%%%@hén %@013% ky bt W Rnehbf rf@tﬂfﬁqnﬁ S
an I nteger of 3 to 12;. represents at | east’ ofe

R R %wi?a%sﬁfl Paitla” i canl am e

CH 2COO-R2 MBSCH COO-R2 ... General Fornula é;lrltg
wher e<382 Thepinksaqeordiag taldnyl ong eflf24Me egPes ery

‘base selected from an alkali nmetal ion, quaternary

aroladinga sqrfateimtaayd phe sphfaotans is alﬂeﬂﬂihe selected from

al kanol am ne; R3 (CH2CH2O) kn ... General Fornul a
o r
* Ghrbphyn e iR edily GRAPEY ForilithdeD), o) %%I?m ) (Ryend
Wre R4 represents a hydrocarbon group; j is an
é&%?wof 5to 20; 16 WD 2008/ 035797

PCT/ JP2007/ 068597 CH3 H (OCHZCH2) L_ (OCHCH2) P 4t6

R!-@ndCH, CHyO)uh 8HUOOMNer e, R6 represents.a
hydrocar bon group; L and p are G‘Pﬁ@‘@é I'Eful&s(po

where, R1 represents an alkyl group; h represents an integer of 3to 12; M .
represents at least one base selected from an alkali metal ion,
quaternary ammonium, quaternary phospho_m'um, and alkanolamine;

| (.I}H2000~ R2

MOascH CO0O—R2 .
.. General Formula (II)

Where, R2 represents an alkyl group; M represents a base selected from
an alkali metal ion, quaternary ammonium, quaternary phosphonium,

and alkanolamine;

—0 (CH,CH,0) H

... General Formula (ITD)

where, R3 represents a hydrocarbon group; k is an integer of 5 to 20;

R‘- (OCH,;CH,;) jOH ... General Formula (Iv)

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

16
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wobmse3s7g7 and r are integers of 0 to 40.

20; and CH3 ¢3 CH3 M3 CH3CHCH2C-C ='C CH2CHCH3 O
H2 [ MHR (0a(0r HH ... General Formula (VI) 5

according to any one of <24> to <30>, wherein the
wetting agent is at | east one selected froma polyol
conpound, a Iactan1cﬁ@npound a urea conpound, and a .
saccharide. <32> Thé¢ ink according to <31>, wherein.
thero(WZGHEmGHIGﬁCHEHﬁDQ—RG | east one selected from
gl ycerin, ethylene glycol, diethylGemremgl Foomula (V)
triethylene glycol, tetraethylene glycol, polyethylene

g/hee6) Ré RipRBYdaa hgmﬁtboxﬂgﬂﬁgpﬂ £he pga{ﬁéqﬁtegers of 1 to
trlpropylene gl ycol, 1, 3-butane 2, 3- but anedi ol ,

do4 bytanediol, 3-nethyl-1,3- butanedlol, 1, 3 -prop

Aned iol, 1,4- but anedi ol , -1, 5- pent anedi ol ,
l 6 hexanedl ol , 2-methyl-2,4-pentanediol, 15 1,
uﬂ%metr@bl H,1, 2, 6- hexanetriol, thiodiglycol,

' hr| trlnethylolethane and
Rﬁﬁi@iﬁ‘ % <33> The ink according to one of

<31> a d <329> V\/nerel n the |actam conpound is of at

| east ‘g % sel ected from 2-pyrrolidone, N 17 WO
2008/ 97 / JP2007/ 068597 <34> The i nk accordi ng
to an iBb to <33>, wherein the urea conpound
is at sel ected fromurea, thiourea,  ethyl ene
urea, :

.. General Formula (VI) '

where, q and r are integers of 0 to 40. |

<31> The ink according to any one of <24> to <30>, wherein the
wetting agent is at least one selected from a polyol compouhd, a lactam
compouﬁd, a urea compound, and a saccharide.

| <32> The ink acéording to <31>, wherein the polyol compound is

at least one selected from glycerin, ethylene glycol, diethylene glycol,
triethylene glycol, tetraethylene glycol,‘ polyethylene glycol, propylene‘
glycol, dipropylene glycol, tripi"o.pylene glycol,_ 1,3'butanediol, 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-hexanetribl, thiodiglycol, pentaerythritol,
trimethylolethane, and trimethylolpropane.

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

lactam compound is of at least one kind selected from 2-pyrrolidone, N-

17

<31> A¢CERIP2067/068597



10

15

20

and 1, 3-di net hyl - 2-i m dazol i di none. <35> The ink

according to any one of <31> to <34>, wherein the 5
weamshzs7ptde i s at | east one sel ect ed-from nal t PEDIER007/068597

sorbitose, gluconol actone, and nmaltose. <36> The ink

accor 484y The iakyacobrdidgto tamy<dfeof ¥8ler &0 138> cwhemyin the

of . the wetting agent in the ink is 10% by mass to 50%

RYe "BApotsd Ts AP1daRK oﬁ@%&fe&:@ﬁﬁ‘ohﬂﬁl‘éﬁ“tﬁﬂ)tﬁeﬁ%ﬂl@ﬂ&fé’ urea,

and the I nk accordlng 10 to any one of <24> to <
<38> An ink jet recordlng

ggﬁgfi IWj %ont ﬁﬁ"f%? head that ejects ink and

erforns i mage recordlng on a recordi ng medi um at an
i nk adpedihenngaeaerding de apy qpren®f 631 tx534%, whoraig the
unit configured to dry-to- touch dries the inmage on

sdwehh eiderid ia Je 482 dindSel évdeld -Eronh xh 1B tosy, lsotfitegenf i gured
to fix the image, wherein the recordi ng medi um has at

gﬁ%ﬁhokﬁﬂﬁmﬁgﬁhhﬂghbﬁyer on at | east one surface of a

strate conprising cellulose pulp and is forned
such t nsfer .quantity of pure ter. into the
recoragﬁ% Tﬁ)@d?%rﬁqcardans&ﬂ@a’yto fivitler (Paroot: Wherern agenfent
is measured with a dynamic scanning liquid.

ebidher wettimg egentsinithel inkPisA0% by mpass tco5@% hyLhags.or
less and a transfer quantity of .pure water into the

r ecor d3mg AveHikUEArtAdge $R¢TuARg h RbAtMALr, AindHHE ik a&oé’dmg
mJr2 or nore to 35 nUn? or |ess, and wherein the ink .

FORRE L8 S 2 58SIaca Rowkler e, Golgtant: and the

g ani't “has a 11 Xi'ng &l ich a heat
source is  a heat roller. 18 WO 2008/ 035797
PCT/ J5380 FoBEGIS? recardingrapparatup anclugding: imink head that
apparatus according to <38>, wherein the fixing unit
efects mﬂoanxgpaﬁpmahmgqucmﬂg mtmrei:oi'damganadurm at an ink
- control
adhesion 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 the image, wherein the recording medium has at least
one coating layer on at least onie surface of a substrate comprising
cellulose pulp and is formed such that a transfer quantity of pure water
into the recording medium in a contact ihterval of 100 ms that 1s
measured with a dynamic scanning liquid absorptometer is 1 mL/m?2 or
more to 30 mL/m? or less and a transfer quantity of pure water into the.
recording medium in a contact interval of 400 ms is 2 mL/m2 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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- 238>

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

WO 00837 heat is generated over the entire 5 pengrloowdesso?

at |l east one roller of a pair of rollers that are
pr esssd9addiensik jee aedordidpappachtas peedridadg bea88>, wherein
generation state in which only a predeterm ned

B BBy GBNGE Al BSinBeRiparaiith ¥{tiipPe® FHR L R ndothfitreBbntrol
controlling the roll er tenperature by detecting the

G885 e G RBH BT b SblboBRE SRR Hfreon a ful

squeezi ng and conveyi ng the recordi ng nedi um carrying
g C

tengthdyepk ganeratien shate 1o Fehigh heabis gengrated oyenjthe entire

‘wherein when the fixing apparatus equipped with a

leaigiol lofitati l€a st @mienolled ©f b @ait 6f edllvrt €Habard predsed agatiy

state, the heater is in the full-length heat
. . E f ur e
Bt ) S A i

te rature with the te rature.senspr, and en
BEBTeRameLBibn GParataheato pod oY peR Por s BEREDY o
controlled by detecting the roller surface
cantpellimgihe nolleln temperaimye byt datectseg she roller swifacchi ng
between the full-length heat generation state and

pahpérituhe ¥itlg6Ae téhperatugé BbRsdrAnEAhiAL ¢HE hRhtér@ifand
interval in a range 1n which the heater can 20 be .

crive. . . » . e e
SR B nd S5 RIEE o RO B O i an,
recording apparatus according to one of <38> and . -
od HHage imﬂa r‘i{‘? R esptandyberein whenqthe %ﬁnag
surface where an opening of ink ejection of the ink
appairates equipgbd wHEhAMOIAOHSY 385 8Tn tRGITd JH2O O $(aE8HDIT in a

~ <41> A fixing tenperature control device for use-in

<40>, that is for an

controlled by the temperature control device by detecting the roller

gmd'rb?gsthﬁé the qeggém iARBR " alUSng B R4 e rhBioR Yaff and

surfaee temperaturelwith the temperature sensor, and when paper is
passed to the pair of rolleré, the heater is cpntrolled by detecting the
roller‘surface temperature with the temperature sensor and switching
between the full-length heat gexreration 'state_ and partial heat generatien
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 ink jet recording apparatus according to ene of <38> and
<39>, wherein an ink repellant layer is formed on a surface where an

opening of ink ejectiorl of the ink head is formed.
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w@eosnai7oon state in which heat

fixing apparatus which has a heater that can be
sel ectively switched between a full-Iength heat
i S generated SPOU@P20071M@&8597
entire length of at |east one roller of a pair of

rol | erd1r Hafixargtemppaster: agarokdevaerforatdedn thednk jet

partial heat generation state in which only a :

BE@Fetry ﬂﬂlﬁﬂt@@é&do@&r&eﬁ%ﬁ 8E<N8R ke <ADS, YAULGH for an |

performs fixing by controlling the roller tenperature

ctin roller rface, tenpera
PR SR itk Ran netter B HETRE SRS AN A B
of f and s uee2| ng and conveying the recordi ng nedi um
betweamg I genegatignshatera which heatisigeaerated
wherein in a start up state or a standby state, the
breat dre értirenlehgth bfiht ldagtighb rbRei of)® paimdfl rollesd tlist afed
control | ed by detecting the roller surface tenperature

ﬁ& I&galﬁs% B%E ECan Bﬁ(ﬁrﬂﬂ i ﬁeﬁﬁ:ﬂﬁ{ st!a%ia Fxggﬁﬁgh

air ers, 15 heat I's contro

o ea?piafe” LA '5%@”%%@%5&%%?%23@3&%&%&% fixing

full-length heat generation state and partial heat
besentrollong therdlerdemmeratunerksidetectinggdbieirnller surface a
range in which the heater can be conductive, and the

prapeiRure eth bné eépbratars 8bn@icaidingih® thd fedtet®Phnd
the paper. 20 Brief Description of Drawi ngs Fig. 1|s ,

PSRN AR AR b OB

Fi g. %lllustratesacovntlo fixing apparatus of .
unfxad image Agth she PEIRIOLI63s Folensir A BT BB StRP o a
system Fig. 3 illustrates a heater of the
somdbytstatealthe dabateraklinrtheifulligngth heat generation state and
controlled by detecting'the roller surface temperature with the
temperature sensor, and when paper is passed to the pair of rollers, the
heater is controlled by detecting 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 interval in a range in which the heater can be conductive,

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

Brief Description of Drawings
Fig. 11s 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

w@appanai7as; Fig. 4B illustrates anot her exanpl BCDIP2007/068597

heater of a two-heater systemof a heat roller fixing
apgamdt us; Fig. 5 shows the relationship between the
paper passage width and a heater of a two-heater
syst eFig Wilfisdratls aSheéhte£ BEIRL ¢dnvéhn@iénad hbht Hlldrdfiting
an . exanple of the ink . cartridge in accordance with
the present invention;, Fig. 7 is a schematic drawing
SPp?ﬁgughk cartridge of Fig. 6 including a.case
(housing); Fig. 8 is a perspective explanatory draw ng
i |1 usFigtdhylustzatesan exa iacheates f &rtwsrheater siystem

cartridge loading unit of an ink jet recording

appdiecat wellersfiop@pgargtu®? is a schematic structural
drawing illustrating the entire configuration of the

ol 2 LRSI i o e

~enl arged view I

et he in the i J et recording apparatus in
&%8%%2%@6# f‘ﬁkirﬁi’“ PPN YShvention; Fig. 11 is an
el emental enlarged view illustrating an exanple of an
i nk j Eig-Heshpwstharelptiknship heéW@ﬁditgg rapea passagd width
accordance with the present invention; 21 WO

2008 Bé9 6f REWoIRARY 6P&BRA7 Fig. 12 is an el emental
enl arged cross-sectional view illustrating an exanple

IO‘; ANp PG 1s% R tif dtGidd fildstlati S A YA ARBRREAL Wik

cartridge in accordance with the present invention;
| Fig. 7 1s a schematic drawing of the ink cartridge of Fig. 6
including a case (housing); |
Fig. 8 1s a perspective explanatory drawing illustrating a state ih

which a cover of an ink cartridge loading unit of an ink jet recording

apparatus is open;

‘Fig. 9 1s a schematic structural drawing illustrating the entire |
configuration of the ink jet rec;)fding apparat_us;

Fig. 10 is a schematic enlarged view illustrating an example of an
ink jet head in the ink jet_ recording apparatus in accordance with the
present invention;

Fig. 111s an elemental enlarged view illustrating aﬁ example of an
ink jet head in the ink jet recording apparatus in accordanée with the

present invention;
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accordance with the present invention; Fig. 13 is a
schematic structural drawing illustrating the entire 5

w@ooBispreat i on of the ink jet recordi ng appar ap@BEIR0G/068597

the fixing apparatus; Fig. 14 is a schematic _
st r uc¥Fug.dl2 Wraavnelemdnthlienlaaged grass-serdophleviewf ilkusérating
entire configuration of the externally attached fi xing

ARRAAAPIS of Bhdnk}6t héa&hﬁ; @H@ﬁﬂ; jet &E&ﬂsng apphPIRs iti ew
il'lustrating an exanp e- a nozzle plate of an ink

t recordi ng apparatus in 10
%‘gcc%(? a%ecvevrkvl\}{ih ?Wge}bf&ve % Mvention; Fi g. 16Ais a
scherratl c explanatory drawing_illustrating a nozzle

pl at eFig- lé’nlsmﬁcl}e@!a%a@upwwérawmg éluat@,fem.thg entire

.apparatus in accordance wth the present invention;

eorfiguiraBionsofahedhk et rezoediplgaapptarayudandithe fixing apparatus;
illustrating a nozzle 15 plate of an ink jet head in

the i plo 119 is L& NS Qﬁﬁ@flﬁ‘tay %ré.\gl gﬂL trab ﬁ% afy! J)J%mple

"~ the present |nvent| on Fi g.

tor strtln ano zle. plate of an
SR R o of bR i APDATatus
accordance wth the present |nvent| on, 20 Fig. 17Ais
a schEmtliscisexgihematic grogs sattienall \nelwullatstnagnm apexample
plate of a conparative ink jet head; Fig. 17B is a
6L abBile pletepdfonainkt jetHead iag:hielihkgéf AddoRdling A}¥aratus in
plate of a conparative ink jet hea Fig. 17Cis a

BB hoR PSR %%8‘6%%%23? oate of e

conpagative jnk jet head; Fig. 18 illustrates a state-
i n whfth 155%51@4 schranatag P?‘up 3éla£‘b‘|'é’l draging lhuStratlng a nOZZIe

plate ‘of an ink jet head in the ink jet recording apparatus in aC({ordance
with the present invénﬁon; |

Fig. 16B is a schematic explanatory drawing illustrating a nozzlé
plate ‘of an ink jet l'1e'ad. in the ink jet recording apparatus in acpordance
with the present invention,;

‘Fig. 16C is a schematic explanatory drawing illustrating a nozzie
plate of an ink jet head in the ink jet recbrding abparatus in »accordance.
with the present ivention;

Fig. 17A1s a schematic explanatory drawing illustrating a nozzle
plate of a comparative ink jet head;

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

Fig. 17C is a schematic explanatory drawing illustrating a nozzle
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wWhewsoesiTva coating port of a 5 needl e distal

forman ink repellant filmby coating using a

di spenser; Fig. 19A illustrates the relationship

ePdT/aPpd0 72068597

coating width on a nozzle plate that is a coating

phiteatf a compreraitivie inktjet head;di ng apparatus in

accordance with the present invention; Fig. 19B

1] ustat esithiierdib aldians i Whindd %ﬁ&&e%éﬁ@{s zﬁgﬂieﬂftoa

typi cal needle and a coating wdth on a nozzle plate
hat is a coafing.,1Q object; Fig. 20 illustrates a

5% prgnB sepanrERalD hyoatine peinga fispppscidy

illTustrates a-state in which an_ink repellent |ayer

f r om ¥18-sk9A dbstrates the sekasionship betwerasa ceating pont ofa

the inner wall of a nozzle; Fig. 22 illustrates a

stedle distaMendhaiiba zbetihgvedtlaoa 4 Aozme plyte tha€iCh @B4ting
| aser processing in an exanple of the ink jet head in

_ E)Eféct ﬁi(tljleefnkl %% Ci'gff:(g]dﬂgg %Pgﬂ%glg ﬁPia%c@@g@ch ek tﬂ\é I)pesent

e present ["us
configuration of an excinmer |aser processing

Hb‘ﬁ%‘rt s for use in processing nozzle holes; Fig. 24A
illustrates a base material of a nozzle form ng nmenber
in 20ig ¥ dlustpites éhewelatioship hetveeeapa idistahendef hod
for manufacturing an ink jet head; Fig. 24B

typibsl RS addH edathis WIR Q¥ agho2zR2%pTabé Bhdd dsM éanaig
on the surface of aresin film Fig. 24Cillustrates

venti on, €S a

%)%%ﬁp of applying a fluorine-containing water 23 WO

035797 PCT/JP2007/ 068597 repel | ent agent; Fig.

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

Flg 21 illustrates a state in which anlink repellent layer from a
silicon resin is formed to a desired depth on the. inner wall of a nozzle;

Fig. 22 illustrates a state in which nozzle holes are formed by
excinier laser procéssing in an example of the ink jet head in the ink jet
;'ecording apparatus in accbrdahce with the present invention;

'Fig. 23 illustrates a conﬁguration of an excimer laser processing

apparatus for use ip processihé ﬁozzle holes; A

Fig. 24A illustrates a base material of a nozzle forming member ir_x
a nozzle plate manufacturing stép in the method for manufacturing an .
ink jet head;

Fig. 24B illustrates a step of forming a SiO. _thin-ﬁim layer on the
surface of a resin film;

Fig. 24C illustrates a step of applying a fluorine-containing water
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allowed to stay in air after vapor deposition; Fig.
24E illustrates a step of applying a

w@emsess7er sensitive 5 adhesive tape; Fig. 24FPCT/JP2007/068597

illustrates a step of processing nozzle holes; Fig. 25
répellent atgent;schematically a device for use in
manufacturing an ink jet head by a nethod for

manuf Bgd WA 1 @tratdk o &bg heaphichiOwaf&-tdpeeht HfSisa
recordi nhg el ement romr O Fig. 27 illustrates a

elenent 2 l.lustrates a
?@éorg gtae‘flé}r%ﬁt aﬂ'—arrd%p?@%rél an exanple of a
comnbi natl on pattern of recording elenents; Fig. 30 is
a an Bigdfeillstrates acitep afapplyieg apmessrsnsansiiice

(first 15 table); Fig. 31 is a bl ock diagram

adhesive d8apelg an exanple of- a configuration of the ink
jet .recording apparatus in accordance with the

Presepig 'Zl‘Feﬂfds%teé:h%telﬁgf ]bfoc@ﬁéihgggﬁaret h&lbt,ust rating

fl owof 1 nmage processi

recor par at us i.n _accor Wi t rese )

i nven ’r%%‘f’aﬁt‘-’l Erat%%sql%enéattl%atlg; %ﬁﬁlqerﬁgr cturing
tabl e (second table) used in accordance wth the
pneskpet headhy agnethudgfor 3manufagtyrng ag ink jehkead;

conbi nation table (second table) used in accordance

W th Fiie 25 #lseftatedd @8Edrding S tAM8/ 035797
PCT/ JP2007/ 068597 Fig. 35 | s a recording ink

‘conbi F‘%e.'z@i”iuh@ﬂlta%eé 5%8?&%5&‘91&&&31%%' n accordance

wWth t present 1 nven

Fig. 28 illustrates a recoi'ding element row;

| Fig. 29 is an example of a combination pattern of recordittg '
elements;

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

Fig. 31 1is a block diatgram illustrating an example of a
configuration of the ink jet recording apparatus in accordance with thé
present inventio'nt |

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. 341sa recortling ink combination table (second table) used in

accordance with the present invention;
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Fig. 36 illustrates a nulti (4) pass recording system
Fig. 37 is acircuit diagramillustrating an exanple

wo@Ro0a/0837pTuit of 5 the fixing tenperature cone€DIP2007/068597

device in accordance with the present invention; Fig.
38 i s Fag.c35 mua redirdiyrgaink ¢dmibinagionnigbde (sexamd t£blef used in
tenperature control circuit of the fixing tenperature:
GerAhcd GHLIE Phd ProsRBE SRS W Lh the present

i nvention; and Fig. 39 1s a timng chart of the
fixin ature control device in,. accordance with
the prig e%ﬁwgm&qmu%&#’jmgefwég%{% Qut 't
Invention (Ink Jet Recording Method) 15 The ink je

r ecor g hist morcwit dizgusmaalluetrating arhexgmpleofia clrcmt of

invention conprises at |east an inmage recording step

the f&in®tethp@radtidg ontroLdéled ih abcordhREOWIEHEhdPrbiseiit
havi.ng at |east one coating |ayer on at |east one

§Ig& & 0f a substrate conprising. cellulose pulp to
“obtain an ink adhesi on quantlty of 15 g/nR2 or |ess
of an cont ai ni ng t a 20 col orant d a

fixi nSJ 1&1HhSH c’athtdaas%e Sﬁﬂﬁ}”?ﬂ&gt%@l"’é@ﬁ i mage

and then fixing by bringing a heat source into direct
temparatung controbcireeidofithe fixmegl tempemtdre pentrnhdéwice in
i ncl udi ng other steps. When hi gh-speed formation of

aB@GEEnEY Wil tHeprds8A itV diEidiS andd VO 2008/ 035797
PCT/JPZOO?/ 06859 desired to be perfor msd WIthOUt

cost | tﬁlp%gn%satrt &F f15s {iﬁlngstecﬁg&v o&tggl %etv§ce in | :

appr oac nvo ves IFncreasl ng

used . .and decreasi ng resol ution. Thus, i rrages t hat
Agsrdpaen wathythe peesant mvention.

Best Mdde for Carrying Out the Invention
(Ink Jet Recording Mefhod)

| The ink jet rééofding method in accordance with the present
invention comprises at leaét an image rechding step of performing image
recording on a recording medium havin'g at least one coating layer on Qt
least one surface of a substraté éomprising.celiulose pulp to obtain an ihk
adhesion quantjty of 15 g/m? or less of an ink containing at least a
colorant, and

a fixing step Qf dry-to-touch drying the recorded image and then

fixing by bringing a heat source~ into direct contact with the recording
medium, and optiona]ly including other steps.

When high-speed formation of images by ink jet recording is
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- offset printing paper

1200 dpi are reduced in resolution to 600 dpi. An ink
droplet weight to 5 be set to obtain 600 dpi in this

wEemsesE9T s usual ly determ ned assumi ng that peDordompsso?

will be perfornmed on a recording nediumthat absorbs
flesired Wihbe paerfowmetlobidhdut catit anetease, thewnssteeffeaivee
reproduced when formng a dot with a droplet, a

esoRinfion4fl talp pAsHhOphivBRte8 liMcledRid Ptk §iz8 BBLSK dbsplets used
ejected.- In this process, imges are forned so that

_ . - L ahtl o] :
13 SRS, bR Tho g e e e e B BHSetd B
sphere, increasing the droplet dianeter by a factor of

1400 dppare rednced apaesplypront tofGhe. | Ae ik deapley weight to

factor of about 2.8. Therefore, decreasing resolution

by sbiatd obtain 600 dgi $adhizniregesis dsuatlyt determirotipssuniing
of ink absorption. Wen such a nethod is applied to a

it REGFHhp Svitmisl b‘é?f(‘ﬂ*xﬁ?% g?%écakd@ggavemﬂﬁxﬁ irtﬁﬁ’é Eﬁgbr% ink.

I's coa avi ng

W Vi SCOS/ n erneabi Li.ty. and easi | iScihle .
40 o ERerol a8 SaBieF Rintielh ik Etpttesd phsndatuine 2
toget her, causing beading and bl eedi ng of color )
defuwifdy 2 dsopleh ax droplefawithsapnroximetely ol dismeeter is
adj acent dots to prevent them from fusing together,
dectedade thialpirédess SingiRatdry fopduded thae shé adfiRehdlots
enbeds into the nedium between the dots and inmage
. o oes. Vi sihl _
PEPRIL Yo 0D TR 30D: e HIALRYBRIRME TR, A0 B Behat an ink
rodquced, control is performed to avoid, as :
dranlet 18/ pyhers, Hseeaspg the) epﬁ'if@ Srdofesty STactoref e
address on the produced i mage, but because of a
preainis éha P 6ha\draidogwe BitancR@ELS bgOfacoBsE Bbout 2.8.
associated with dot position accuracy, the dots Iland

TRe TR, @tEaAsiKEre ORIEORBY H3Bis W5 AR dvantiBowd from the
hi gh-density image is desired, ink dots have to be

| gégagi?)giﬁtootéiﬂﬁ a%%glept%%j.r FPten g\{{lqcei{ & t%Xetkl)llocelelg ia%%li%ﬁ‘%o a

ng ar

recording medium w1th slow ink absorption, such as offset priqting paper
that 1s coated with ink having low viscosity and permeability and easily
miscible with other colors, the adjacent dots are simply fused togethef,
causing Beading'.and bleeding of color bo'undarie.s. Where a gap is
provided between the adjacent dots to prevent them from fusing together,
1mage 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 évoid, 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

wa@omvsiostspat i on for these issues. This ink i s SPQEIR007/068597

to the usual ink jet inks in wetting ability because
assdezted withveot positieeadcanadyg the det@haid fif £5psiehtlythe
perneation ability of carrier even into a recording

SRS WadHbdd] W%Mre%’heﬂrﬁjhm&%ﬁghﬁé étsgﬂéiﬂv&?%%( dots

increase in ink 10 Viscosity even erneatloﬁ 0

Bt R e o oo aned BPRbv b eeliniel Rgaginezare

medi umy and stable dot formation is enabled even on a
yrigtemeifieth with a significantly degraded
pernmeability on which the adjacent dots '

conveThé ¢nkhisgd WR R ce@iainky witls €he pRén®ifvertibn Reis created
because the colorant 15 renmmi ns on the surface,

{ e I
%tgié% dié%%érkég\é‘ih 3¢ ltilegeni?ésﬁtgép d?‘fl% 1'}112(?83%%%1 P%o the usufllhmk
drop] ets one on_tQ anot her he sane address and
Jsedflg-i‘% i etaBE b obe e .ltrla@% sadgner gyriage femuon,

obtai ned even with very small total anount of ink. The
demgastrabes $twenp pefmeatidnwibilitysoft catreiler @vennhtoé recdeding
that is . 20 greatly reduced by conparison with the-

fAyeat Wftﬁafew%@res Asnd defdwktrated S@ndiQinefe 458" R Rk
that has to penetrate Into the record| ng mediumi s

d Kl d
M P L TPy i
same_as that before the record . Therefore A
thecadiarent detsthave hig jon aften langhing on a

performed 27 WO 2008/ 035797 PCT/JP2007/ 068597 even on
medénn! dhdgtakldi donfornatnds ehakledbsenmn ateécrding medium
taken into. account, such as conmmerci al - grade paper.

Whet & sfﬁrlﬁbgﬁttﬁaegrﬁédoﬁbfﬁe&ﬁﬁgl &h Sthigh tRE ddficentHiots

dropl ets

conventionally were easily fused into one. Further, because the colorant
remains on the surface; practically without any penetration into the
recording medium, it is hai'dly'necessary'to place the droplets one on top
another at the same address and sufﬁcient coloration and image density
can be obtained even with verjr small total ainount of ink.

The image can thus be formed with a total amount ot' ink that is |
greatly reduced by comperison 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 rigidity of paper
after recording is practically the same as that before the reoording.

Therefore, recording without damaging a substrate can be performed
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been pl aced on the nmedium surface, the colorant is set
in astate in which 5 it contains a- mcroanount of a

wowiaosiosgyoagent . This state is identical to thaPCT/JP2007/068597

i medi ately after offset printing using ink containing
soybeamn icordingmmédiugn féraiwhidhmk ab@epiioni®hos vaeseihto
when lightly touched, but rubbing or application of .
hEQ@unR! SSHHEE ARG Sial ‘FRE8e bappsf €7 In accordance

wi'th the present Invention, a tenperature of 100C or

hi gheg, ol s appl.ied, 10 to the i ngc cQl or.ant I rect
cont ad¥heie R PtieR ahgorpl s comRiffed &Ber B iy damigss Have
only the wetting agent contained in the colorant )
beén placed opf thecmpeduim sunfage; the edddrantiiamsdt in aishatei in which
conpleted within a very short period, without

if doneh inisngndib@ae)Bitatta wibeng aueht. aThRchA e deatidareb

with respect to the conventional pignent ink, the

i ! . Cftioult . . i .

B AR Rlcl %y B bt nR FER R By AR Y hsn o

hge jnk used in accordance wi th the present_inpvention.
thig statpthe wpagesanqtsaeansd whem dightlyfopghed. hufrubbing

cohesion force, colorant transfer onto the contact

oe applicdtaond bfhighcpires s aredca use s hewigertgansfdric & acédrdange

can be performed with the contact nenber. 20 Heating

Wit KepleseARldedntich, B0RmErheGid ¥€1GH or higher is applied
heati ng-i nduced fixing nmethod because heat "efficiency

| S,;hi gh an nly.\{,he wetting agent resent _in the
1 Eiedt Cofftahatpy aiffet eitapBRatn e BT otare ol state.
may be heated and there is absolutely no need to dry.-
wherebx prly thecweldingagenti contajnedoingthe coloraat diffusesi t h
substrate danmage or condensation of 28 WD 2008/ 035797

Xt P On{0dRHRédiutataerd el is@atpleted withipi avweny etort
Whet her a recording nmediumis adequate as a recording

P@fﬂ)& nevitfh‘a[lt Uﬁgeﬂ.tfh o&ﬂ@ﬁﬁﬁ.‘ WhBn SA8h A ﬁ%ﬁmque 1s used
nv | udged g

ention can be y usin

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

becaﬁse of intensivé Coiorant 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 cqntact memi)ér hardly occurs énd the heating-induced
fixing can be performed with the contact member.

Heating by direct contact 1s most effective as a heating-inducéd :
fixing method because heat efﬁciéncy 1s 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 fecording

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 dynamc 5 scanning |iquid absorptoneter.

wabees/03a9t ransfer -quantity of pure water i ntBCT/HE007/068597

recording mediumin a contact .interval of 100 ns that
watemeagsar eaoh bé dlsogprdyemtedc scanning liquid
absorptoneter is 1 nL/n2 or nore to 30 nL/n2 or |ess

and awKanst ﬁrre%ﬂiﬁg e RlnPlY L1125 as™ RchbRfing medlum
record| ng mediumin a. contact interval of 400 ns is

PR 8 adiRECried st 1Bemehini oxpREP) Ry b Riged by using
condition apparently has a function of the coatin )
paparindicatera srapsienavrriits plowiecwatar deteamineshby gmiamlc
conbi ni ng such coating layer wth the ink in
seqanfifdgicmidabbotptemietes €Mhus, v Brainistit qudeity of pure water
possible to obtain a recording mediumw th a high

[ I

G e N

f eat her | bl eeding .in the circunferentia
}Ls#swgth R dypapyc spa wegelgqule\v?@eerxet?aﬂetsﬁ%ktmyfnz or

absorbed water is higher than the aforenenti oned
movelto 30onLéménr lessakidhy trantsfer geantifieof purewbsen ate the
occurs, the colorant is hidden by. the coating |ayer

Bicop@itle, maathihiifl i chnaet Wt FRYSf U80RAS iPPRLARer Blre to
The coating | ayer of such recordi ng nedium contains a

T B, T Rl TR e

rection of reducj t transfer. quantit by
Ciﬁérceaét tfgl@mar@aﬁ]@/gla%é pefagn pte ofoating st 1N t he
direction of increasing the trans.fer quantity by

 acordasdenyithhéhecpresentited ngioan antycoathiih 2 S0 eafnsy layer

PCT/ JP2007/ 068597 of the pignent. Further, the
Mﬁf‘ﬁf@fnﬂﬁﬁ&@do}&aﬁc@%vﬁﬁ thlegfebaiet ﬁﬁr%ﬁ@mBYmak% {t5sbskiile

| the specific surface ratlo of pignment particles

Sttéllzté %ﬁ%@%mg gl;te ?1%1% )(]6 h agflﬁgleéeaxr@lty (OBy that has
the so-called "contour" of good quality and has no blurring, feathering, or
bleeding in the circumferential portions of letters or images. Where the
amount of absorbed water is higher than the aforementioned level,
colorant soaking int:o the layet cr substrate occut's, the colorant is hidden
by the coating layer pigment, and high-density image is not obtained.

The coating layer of such recording medium contains a binder
resin and a pigmen‘c as the main components, and the composition
thereof can be adjusted in the direction of reducing the transfer quantity
by increasing the compounded quantity of resin or in the dtrection of

increasing the transfer quantity by increasing the compounded quantity
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~the reCording nmedium surface after recor

pi gmrent of a kind having a | arge specific surface
area. 5 A function necessary for the coating | ayer of

w0 b@sarer di ng nmedi um and ink jet inage recorBCNgP2007/068597

met hod in accordance with the present invention is
vhitheapigment. tBugbpyrthedrahsfepiquantity aad beailsemcreased by
contained in the ink and cause the perneation of

HRtir¥28Thgahe RPetbificGulrfiR e H4RRE 631 8menf\pactifled Fo¥stitiitinS the
preferred that the coati-ng | ayer have a fine structure

SO PR S, GBS Bt e

sol vent copponent contained in the ink is delayed and

pranepiofcan Kind havipg @ angs spepligrsuatace@reghe ot her

‘hand, if the amount. of fine structure is too |arge,

a f unAtfuantioh epssaat ifogthdevatind iyentof phe s@tvirding medium -
contained in the ink is degraded and i nage density is

ARd IRE 65 ES PfechPEink BB R £&6Rdae J«Rgl-mwﬁx%g@ntof

I ng mgrates
into.the record,. mediumw,th tine, thereby, causing, .
HPebiosk nr BE AL e APt 49 Bt S ISP fontaaet in
so-_ called commercial - grade paper and publication-
thetnk pageausetheperheationo€golvent aloneHnte thosubstgate.
medium the transfer quantity of the ink in

Accordiiagle eitVik iprefeltfe Dtlafette doavepila9sr havé Bdinesutiie
mediumw thin a contact interval of 100 ns that is

B R R s A s e

Further, the transfer _quantity of pure water tq the .
FRARRI |G TRRATRA AN SR PRy ePshepent contained in the ink
PCT/ JP2007/ 068597 preferably 1 ni/n2 to 30 ni/ng, _
modedaped inddbeyink cab/ea@ilygetaininompdrivthe On theother hand, if

“transfer quantities of the ink and pure water w thin a

faNhAGunt BF Eméatreftutd s 60 Iafed, QOARTRRO ofX@pdkAting the
easily occurs, and if the

colorant pigment contained in the ink is degraded and image density ié
decreésed or the pigmeht present on the surface of the recording médium
surface after recording mig‘rates' into the recording medium with time,
thereby causing discoloration. If such éonditions are satisfied, the so-A
called commercial-grade papeli ahd publicatiqn-grade 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 aldynam.ic scanning
absorptometer is 2 mL/m?2 to 40 mL/m2, preferably 3 mL/m2 to 30 mL/m2.

Further, the transfer Quantity of pure water to the recording medium is
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- decr eas

transfer quantities are too |larger, the dianeter of
ink dots after recording 5 is sonetines too snmall by

weorpa@si’sbn with the desired diameter. The trapGT/@r2007/068597

quantity of the ink in accordance with the present
ppaferdbler ind./in3eo 1300aILANAImERE podfeva Bl Nmd./681tb A0t mL/m2.
interval - of 400 ns that is neasured with a dynamc
SCanniggeRN%ePARMEE §lLahfitidsrAAE j ithi
preferably 4 ni/n tgz‘fg&n%f%.tﬁ%ﬁi@&??&e‘?érﬁte“ within a
transfer, quantity of .pure water to the recordin .
iRkt 0By 1B ¥ saal beadingtany Rhuis, dnd if the
preferably 2 m,/n2 to 11 ni/n2. \Were the transfer
transien quantitiemardtooclanger: the dizmetdr offinkglvtsrafter gsecarding

small, drying ability is insufficient and spur tracks

§080rh e tiBes 1bo easill t(yjy estphrisYieviehthe desarad ideamatant i ty
is too large, bleeding easily occurs and gl oss of the

i mage rt Ar Vi ' i

TR eP Yhahuty bt P BOFR] AAERATAZ with the present
absor ptoneter (DSA, Shipa d.kyoshi, Vol, 48, y
ypeatigp,to f@)@@ﬁ?ﬂ@ﬁgw@m ighin a gorgaebmteévaég/)%ﬁmtms
can accurately nmeasure the quantity of |iquid absorbed
thathisrmeaswiedrwith rt dynvahic Sdaendyg absarptemetemig 3 mL/m?2 to
absorptoneter perforns autonated neasurenents by a

BBAPAN A Grefe?h Pl 4 S YMLH) AdmIyaed of - absor bed

liquid is directly read fromthe transfer of neniscus
in a api |l lary. tub a rqund disk-|ike . s le is.
used, FERfher P e Bt e Py b5 4P G B soprling
PCT/ JP2007/ 068597 head is spirally scanned .
mesiuapigrefarpblys g apbimtyio 3¢ mli/en’ morgayreferably 2 mL/m? to
automatically according to the preset pattern, and
neaslumhrents are - perfornmed for a necessary nunber of
points in one sanple. The head for | -

Where the transfer quantity within the contact ihterval of 400 ms
is too small, drying ability is insufficient and spur tracks sometimes
easily occur. Wheré the transfer quantity is too large, bleeding easily
occurs and gloss of the imzige portion after drying sometimes easily
decreases.

The aforementioned dyhainic scanning absorptometer (DSA, Shipa
Gikyoshi, Vol. 48, May 1994, pp. 88-92, Shigenori KUGA) is a device
that can accurately measure the quantity 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
capillary tube via a 5 Teflon(r) tube, and the

w@omsosom of nmeni scus in the capillary tube i SPCEaRL007/068597

automatically with an optical sensor. Mre

bpadii$ spirally scaimeed tharshbove, ghastanyingf ratane changed and

i nk are nmeasured using a dynam c scanni ng v :

alisshptieamy atcdrifBnPtoeid ffesby pARBYH dehd bR shYeH¥aYPare

Sei ko KK). The. transfer quantity at a contact tine of

HERPRHIE: 8 BPL A Bl R e SRR, TRt

uantities relating to contact times close to these .
ko figmdrba therpaperamplesrwrnzeaed toanerrillary ftbovia a

.and 50% RH. I n accordance with the present invention,

Nefon®t tadbegandithé positionndf mbasctio i ehs tapdldry thbetis echd
in order to prevent the colorant present in the 15

hitkorh AABAIPE WIBRLh DY tRAM ST MEL GRlciiEhd, 'tﬁ? transfer

- segregation of the colorant 1n the'vicinity o

reco.gli{n medi um surface and, at the sane, tine, the.
GHARHEY 2hp Ut Yok b Fik propieaRursd gsing e dygpamic scanning
quantity of jink is _an_inportant paraneter in inage
absorptomater K 3o0dberieel, manwfaetwred pyoKyowa Seplo KR tThe
surface area when a solid imge with the highest 20

ORMGE Rintity atsa bortiet tinhd oA TOO bePaRE aolnbadtime of 400
present invention, by regulating the total quantity

edi ng ‘even on a nedi umw
i nk .absorption. Conversely, when this upper limt_js.
adpatifies relypata comdact dmenclosy tgrtheg cpatags B The,
t he conventional ink jet recording, the 32 WO
28103670 ACT¢odReE 963397 andd@036 RH. pi gnent of the
i nk perneates into paper together with the ink -

sol ver aedorA8hBER I thPPreshl SiVe RO UAE MbtalqulahBity ¥F ink
is insufficient, thereby hindering inmage formtion

| ﬁgg t(I)TBlé 's@ﬁcéﬁr i RES Th glr ert 2 &r%%glllp the colorant present in the

ink ﬁom permeatiﬁg' aﬁd ensure effectively the segregation of ‘phe
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 inkris
an important patameter in imégé formation and‘ indicates the quantity .of
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 ink it is possible to form uniform images
with small beading or bleeding even on a medium with pdor ink
absorption. Conversely, when this upper limit is exceeded, -and a large

quantity of ink is used, as in the conventional ink jet recording, the
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~recording medium not only no additional "col or

i mages of good quality. 5 More specifically, when the-
ink in accordance with the present invention. is

waisd/o37bre maxi mum i nk adhesi on quantity duri NECT/MRYET/068597

recording (in total quantity regulated value) is 15
gélopani pigeeent dthe fink penmeatexgedo aapan togethexveth the ink
guantity of 15 g/nR or less, it is possible to obtain

EOIREAS oPpednba 26k b¥ sdlveht E3iapbhiont! sFahedhR if iRSufcRRL10
beadi ng or bl eeding. An-ink adhesion quantity of 12

R, ' \Y e preferred. . This ¢ e .
BhRL 8850 A Tor B LGOI PS8 btain
conventj on combi nati ons of dye inks and speci al
Heages plo#oqd®ualdy. printing, in the case of the

pignent ink and nmedi um of the present 15 invention,

t he cMaoreaspecifieayecwhehn the iak h aiceordfanae avith thé poesent
the. nedi um surface, and where the colorant is present

Vet RBUNed, BES BSS3ank Qnﬁauﬁésibhql@ﬂtf@qﬁu@ﬁ%gﬁgge

t s

needed, but with the high-perneation. pLnk in
R e, 08 ol o iobrty Mo uHREd Ko i) 55 15 Hme b les, Bri
solvent, will 20 interfere with the adjacent dots,
fapyngdmaesiateoank adkesiomguantisn oﬁﬁl% lg/mPper leds, itnis
accordance with the present invention, if the
pespiblattowbtyil likagds dffexticthaly high qidityithyt hse &k fhb@h
as in the conventional ink jet recording, a |large

¢ ki . . C1ians _
SRR o MEeA R U R UANOLAS RIS oA TR 0 gyon
33 WD. 2008/ 035797 PCT/ JP2007/ 068597 recordi ng nedi um
Ore PLEEdERSf- the image blurs, and drying ability is
greatly decreased. The total ink quantity for use in

[ rrageTilltﬂm beexplained as delhaves. By contrast with the '

conventional combinations of dye inks and special media for ink jet
printiné, in the case of the pigment ink and medium of the present
invenﬁon, the colofaht .is present in a state of accumulation in the
medium surface, and whéré the colorant is‘ present in an amount
necessary to cover the surface of the recording medium, not only no
additional colorant is needed, but with the .high-;)ermeation ink in
accordance with the present invention, the extra ink solvent will
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 as in 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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with the present invention is extrenely small by
conparison with that of 5 the conventional ink jet

WO emsnsi7og met hod even when i mage density i s NBCESRA0A068597

and it is easier for the colorant to spread uniformy

recortimg mediumis exéeededytlnimhge bhirsabsd dpyingnalahity id y

of the mediumitself is low, by contrast with the

eRintBNlbQRased.NK j et nedia. In ot her words, the ink
spreads thinly on the nedium surface and, therefore,

dryi 0. f d. d it I i nk

absor 3PF ahe Sk SeREE BE e T Banip Tupmitbing S aprpgdance
hardly occur. The carrier perpeatign quantity can be
wakh tRe negsent savempiamis exiremeln ymal hygompamsomywaidethat of

(EHD) and the anpunt of fluorine- containing

thy Eé@mteationial dik gatarpdrling Seibidd evenuthen imhage ldynbity is
Pont 15 Corp.) added. Further, by decreasing the total

Heakhty 2d ithK cREEL FGANE ch&rarftefﬁ%?giﬁglal}l%ﬁr)f%gé irb‘glhe

- possibl’é to reduce the capacity o

conparison wth the conventiqnal j carfrid and tq.
et wBen e iRE eBSomtimabiifushrhs mehuR Ll is
cartridge of a conventional size is used, the ink

toay thyi etgdrastpydbdhe ronverigoralcipkceh mrsia e do otbemwdrds: 0he
recordi ng can be perforned at a | ower cost. Basically

idlesprsalk ehixl§ onhhet @badiui BRkfice @ind, Bkereféy@, Be¥ing can be
pi gment separation ability is denonstrated by the

' I i I i .quant j L5t
BoabtReq @Yt 22 il AErbAbE perladih e abd belideithd
g%t@aiaf er . .recording being too small. Therefore, the..

ng hardlyseWty s 34 WD 2008/ 035797 |
PCT/ JP2007/ 068597 preferably set within the suitable
r angeThe cardengetmeatien gaagétty icande. eabily ddjosteid by the
quantity regul ation" processing will be explained

Qehewity of féndtehhg aant (BMD)emd &d 2RoAnP6EASbAGE! S 2

processi ng shown 1.n.

containing surfactant (for example, FS-300; manufactured by Du Pont |
Corp.) added. Furt.h'er,. by decreasing the total quantity of ink necessary
for recording, it is possible to reduce the Capacity of ink cartridge by
comp_arison with the conventional ink éartridge and to increase the
compactness of .t'he apparatus.‘l When the cartritige of a conventional size
1s used, the ink cartridge replacement frequency can be reduced and
recording can be performed at a lower cost.

Basically the smaller is the total amount of ink, the better pigment
separation ability is demonstrated by the coating layer, bﬁt if the total
ink quantity is too smali, there is a side effect of the diameter of image

dots after recording béing 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 5 droplet quantity

wa@lea0s/083702d based on eval uation results so as POI/JP2007/068597

prevent phenonena caused by excess adhesi on of ink,
poeferakliysies within theauiitehle rangbaowrdmestuitheytatget basge.
in.cockling resistance, transfer, and paper clogging.

As f ou‘hteheoﬂmhhaﬁtftga fre SETa O E&G&s‘sﬁ& Wil Bb eStpBiihbd Yelow.
regul ation 10 value, i1t can be represented, tor

2?"2‘2“’ i o BBl egBlR . hock bk o tﬁ%%%sﬁgé‘ﬁﬁ%v%ﬁgn
;h ntorqi dem)nstrat ed that a dro quantity
%m’st aéﬂ't @axanty rpgukagiozn va}uaratsmegerr@@ &9 hereip is an ink

value for the usual paper and about 55%t he total

dueplet guantigydatdranned based nntevald:Atiomr¢sltgénas tppsent
is appropriate as a total quantity regulation value in

| bh@n&ﬁ%ﬁa@aug&l b9TexeS RIHADSE Rk, thCet £8P iR beading,

iumin accordance with the present 1nvention.

red
EAbE cpusal P ielie O corkiing Sesitne, HEingRen pnf baver

uantity obtained fromthe input value is larger than
clegsig-al quantity regul ation 20 value, and in this

case, the droplet quantity of Bk ink is saved, and

procedsifogthaidthod figr ddieriivipgethetstalt qiantity tda@lation
total quantity regulation value or belowit is

ti% By éﬁ% Eha Fe &Q)Ep ;
ors. I %e pr ésen?’par eie %éty?\?én@%}(ﬁkn%s
nt it r 8/ 035797 ‘
gé%‘ﬁ @Z%B%ﬁé’@gégéi()%régéo ﬁé@ﬁ@d‘v&ﬁ Lspecifically, 'a
rectangul ar solid image of 5 cmx 20 cmis recorded
wi th Thetsiperfasnedibynshe ynomtarsSipeohstretEhduita dpeplet
(manufactured by Epson Co., Ltd.) that is paper -
§Raatity hl/mdﬁﬁﬂdgﬁﬁ@af £ the 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 case of performing printing on the recording medium in accordance
with the present invention. Further, the total quantity regulation
processing 1is actually performéd, for exa'mpler, when the droplet quantity
obtained from the input value is larger than the total quantity regulation
value, and in this case, the droplet quantity of Bk ink is saved, and
processing inhibiting the droplet quantity to the total quantity regulation
value or below it is performed by reducing the droplet quantity of inks of

CMY colors.

In the present i'nvention, the total ink quantity is measured by a
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B

- fixing. In t e heat er

ink jet recording, a mass i s neasured i medi ately
after the recording, a 5 mass before the recording is

waenmsiassded fromthe neasurenent result, and P@HJR/)&DMSSW

obtained is nultiplied by 100 to obtain a total ink
messtmeéethod. Meed spechicatbytaredtangnanisolidanagsiof S5can 020
used as a fixing device that perforns heating in

ein’ RGkeordetdith theHgh8& ddMRHS: od B Rek el Specidl B&}I% .

roll.er 10 fixing device shown’in Fig. 2 Is especial

Gn bt Brod i st Bt DR s hewhE sty Besiemen or

roI lers of which at | east one incorporates a heater 4

HelyJatgeeonding -y mass ds measured imarndiatedy ofigr the reenrding, a

length of the roller, these two rollers 1, 2 being

praas deforeghienetohing 1@Ehbtrracwdcﬁ'bﬂhethermlﬁsﬂ@niéntﬁféstllt
the paper. A 15 heating and fixing nethod using a

B e A e E T

this thod an i nmage i s heated andflxedtoa
vﬁ‘?ﬁ&tfea&? eSSI ng two rollers against each ot her,
heating at |east .one of the rollers, and passing
suppoftconaentipnal uhi damelereusedas adimgg dapiee)thah 1perfarms
contact portion (nip 20 portion) of the two rollers.

Hb£tingie dofect Bentiad® with Leé ﬁmlaF eheapadiichlde, a heat esller
roller is called a fixing roller, and the other roller

F%hé\gge %lé%‘?ﬁg%fﬁigez iy E%ferclal aypgff?cetl\;ehel ﬂﬁs r21%v1ce e paper 5

e SsucC

’:1

electric he js installed ip the aX|aI dlrectlon of
EHEYINSR ﬁl@naéﬁd BRages Wﬁ&(ﬂ% d semeeyed; by apair plrpllers
to the external surface of the 36 WO 2008/ 035797

T hid20IEA66 8680 Incdrparatgs adidager 4dming e heategenerating
supplied to the heat source is controlled to mai-ntain

fieneho3 ramﬁ £ ERIRET e@igﬁﬁ ®f #he Foll& Che MW RIfersar 2
e surface fenperature of the

e(z}llnlgeﬂressetfj aeéaemsg ea(gﬁ/ oaler and the image is fixed to the paper. A

heatihg and fixing hiethod using a heating roller is most widely used in
copierls and the like because of high thermal efficiency and safety. With
this method, an image is heated and ﬁed to a support by pressing tw6
rollers against each other, hea;ciﬁg at least one of the rollers, and passing
a support carrying the image (recording paper) into -a contact portion (nip
portion) of the two roﬂers. When one of the two rollers is heated, the
heated roller is called a fixing rolier, and the other roller is called a
pressure roller. Inside the fixing roller, a heat source such as a halogen
lamp or an electric heatér 1s 1nstalled in the axial direction of the fixing

roller. A temperature- sensor is attached to the external surface of the
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tenperature detection unit 6 such as a therm stor
brought into contact 5 with the peripheral surface of

w0 bews/sobt er i ncorporating the heater, and thepCheERber068597

is OV OFF controlled to nmaintain the predeterm ned

'ﬁsnpkﬂﬂkmrendthapbwﬁssuaphedwnthhéehEamwmmaécbmenﬁedto

roller fixing device, as shown in Fig. 3, the heater

thaiavdiAgheiflp Heatiol e8RpREA e it AIRBL s@itabRTer FREng.
entlre | ength is contained inside the f|X|ng rol ler

cont 1T HREPBER, SREFEAS Crdl BB el e by o

unit 6 thaa is brou ht info contact vvlth t he
ERPoIRtHES %‘i?FFlaééHBF 6ismeh asqt thermistenfaropght intocoptact

‘the center in the I engthwi se direction of the fixing

witH e pémphéral canfaeabf onatollérdnegrisadtingsthefheated and the
heating and fixing 15 system it is difficult to

R84tk 36 ON/O TP whﬁfaﬁe& rtatn&lmtginsﬁﬁé ﬁf% @@Iﬁhfhetdh@mperature.

' aX|aI direction. In a reglon t hr oug

|l -size. of . BS

B Dspsantschasden 8L O Bius FRfRURpRt 3RG, oS hatp in Fie.

i s _consunmed on heating.the material to be heated, but

Brithe hratpnddying pagiheat-generating filamant Scdeorg Hhelentire

heating the material and is, 20 therefore,

Reguhd eéretdinddins dereiey ﬂkiﬂger(ﬂfertlh end thelleddtt gheratihpe

no- passage regi on becones higher than the t enperature

e S ORI Boon e By BASSAT B L Mp LA g dgetion
in the case re a e-size '

ﬁﬁ{téﬂﬁ s prpughtnt wa&%mﬁ%?ﬁq PREPAE fefesefdhe

heated i s passed after small-size material has been
pileyad the vacingtymfithe cesterosetheflengtxwispl directiverof the fixing

- A3-size paper is passed after A4 size paper has been

Bksed in a continuous node), -uneven fixing or

Iil the conventioﬁal fixing devices of such heating and fixing
systein, 1t is difﬁcu.lt‘to. maintain uniform temperature distribqtion in the
axial direction. In a regiori through which a small-size material such as
recording paper of B5 size or A4 size passes (paper passage region), héat
is consumed on heating the métérial to be heate;l, but in a no-passage
region, the heat is not consumed on heating the material and is,
therefore, accumulated. The temperature of the nip portion in 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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RS
-a

wri nkl es sonetines appear on the |large-size material.
O her problens 5 include adhesion of the colorant to

wo besossedong rol l er and contam nation of the netEIR207/068597

surface (this phenonenon is called "hot offset"). Wth
hhatedbisgeissed aftes smadlhgize heateval hasdsen fpesedinial ens,
a heater in which the heat generation |length can be -

SOt BRGES ARHAR (FirGkalnPpleN@heRARSEi M PHdra8 Yadsd DhHEF A4-
usi ng such a heater can-be enployed. Fig. 4A 10 -and

i q. 4B show the configuration of su heat er ~and

Figh ingbBr BaR ekl pss8pd 12 ShiRlofis o500, UPE S R or
heater 11 in which the length of a heat-generati n%
Pirkles sometimes apppar amihe large wizgimatsrialy Other problems

largest-size paper and a heater 13 in which the

hedtidgadhesion g the calveaint t’tHealxiag whef anldaogtdmidngkion of
| ocated only in the central portion are provided '

bfRo1 b WpEOp kb Ebndn (G IO IEELY, S, and
| de Bn i |

full turn-on node partia turn-on node are

Shown i e BBt B el iRedBe sRae e Rl RFoHIEREoR begter

in which branch circuits are provided at both end

powhightheheat genprafiondengthechn be svitehed|asnonding to thee

.central portion of the heat-generating filanment 14 and

BApemividihi 0ned hrrollet beidguddchi 4 heatur dandsd einpléyedd. Fig. 4A
partial turn-on node is perforned using the sane

‘ éh{j 31?.”&]3 show! t!ﬂescggﬁlﬁgﬂgfigﬁ o@ S?I’:}Il 9% Q%rraz%xhg ﬁol}%ﬁi‘é rl?éig{fﬁﬂg

turn-on no
of the  maximumsize pagper. The heat generatjon |ength
fonFien &4 4o BRaters maghelynd deater Shimwiag F%Lf‘é}gtLWgﬁ
the width of the small-size paper. 38 WO 2008/ 035797

SO Sse arger

- Py garoatingcilharentrl Qyis Iongbotisan the wedtht ofotkehliapgest-size
- between the heater of a dual -heater system and the

PAPET aidl dtHeat¥¥ 1B ih W Sich YAt $EhBEehBdtids filithBnt 12 has a
dual - filanment system ONW COFF control is carried out
ﬂl(t)rrﬁ l('-;zrrl]getht SR A Snly in the central portion are provided inside
the ﬁxing roller 1, ee slvlowniin Fig. 5, and a full turn-on mode end partial
turn-on inode are switched by switching the heaters used. An example
shown in Fig. 4B illustrates a dual-filament heater 15 in which branch
circuits are provided at both eﬁd portioxis 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 ﬁlameht. 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 6, for exanple a therm stor provided in
contact with the 5 central portion of the roller, so
wo bas/ozs7dul | turn-on circuit is turned on WhePCT/JP2007/068597
- large-size paper 7 is passed and so that a partia
t ur n- Bre.- & shaws thesrelationshipdretwieen thedicatei afn Japkhester
is-passed. No specific limtation is placed on a

Bpiterd @hd ehe Pﬁﬁef Widi0 Wath Ehis sydtdm @8 wll Q¥ vAel thdatial-
this material has ink repellency and thermal 10 ‘

] n H rial n. e .a riatel

Bl fbat bsteBE OIVEFr IBhol R RRREE Bpbetature
aui table materials include silicone,_ silicone, rubber,
elestignaunh €, forexampleef thespastor prevideddnqepbagt with the
natural rubber, and silicone resins and fluororesins
tentrabpectonl ofahic milet, sogthaitid full/twin:-on chreuitrietained on
roller. These materials are coated on the roller. 15

 HCHL IARRs 0By pabtt Ts jRhERatato thot A LA Sipbbh tiduje s
E{&g% cted,to thﬁ printer for useé when necessary.
_ on when small sizenaper £I15 A5 %i th the printer and
before the _image is fixed wwth the thermal fixing
devi clo spreificdimitationosmiaension o materidefithk fixang roller
perneate to a certain degree into the paper. Thus,
vaifece; provided \tha € ohistniasstialeis ttkkcpellehcy Bntltheimkl
has to be caused to perneate into the paper, thereby
LABIERS R IS EARLEK) b BE SBbRofiadl SelcloUGrdiig o the
t.he heating,nenber, . For thjis purpose,. a dry-to-touch
ARG Tt xRSy SKgbianis maasepiae PGSR Siishn odiisne, rubber,
2008/ 035797 PCT/ JP2007/ 068597 ensured i medi ately
fhoraresing sueh@sdleflpn@harethime relbber natgura diubbef,emduse
in accordance with the present invention is enployed,
silicokls Yedifis haddudtovddifls hhvthg exdelIRhe pabliMg ability with the

metal roller. These materials are coated on the roller..

| Such thermaﬂ ﬁxing device can be integrated with a printer or be
provided as a separate unit that can be connected to the printer for use,
when necessary.

After an i'ma.ge has been r.ecorded. with.th(-a printer and before the.
image 1s fixed with the thermal fixing device, the carrier contained in the
ink has to permeate to a qertain 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 stéte 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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- present I nvention, It I's pre

ensured to be 5 sec or nore, nore preferably 15 sec or
nmore (at 25C and 5 50% RH) after the ink is placed on

wo besnesoer di ng medium A longer tinme can be sedBIrR0G/068597

but because this tine affects productivity, a shorter
ensmrediimmpediagelyedter thearederding. shorten this tinme, it
is effective to add heat from the outside. Wll-known

cont aWH&sthdRbididgSHED @S fdhdde R 200888 with the -
hot-air drier, a hair drier, or mcrowaves can be

455, ST L PhalRl s 0T bR b Hpn

drier can be al so used. Wien hot air is used, no
enswed tedie Heecupmerednare prafersidy dbuses oyfmorpp@t P5°C and

less. On the other hand, when the air tenperature is

50% RHYhftertthe inle¢opHiced onethiewdcorditdgimetidm . TAdbaker ime

the preferred tenperature 15 is 180'C or less. As a

&aPeb tsé]@:@técd? but B dde Histihd ?ﬁﬁg@gﬁﬂﬁﬁ(@ﬁ%&pa %Egrter time
erred that t In :

contain esin conponent that enhanges .the fixing of
ingilirred LR xfer EuthRsHam thiStime cHiia fEEstiv £o aif hedg from
is a conponent that ensures a bonding strength between
thecowBids. gWeehl kaowin ichatacsless dientingedichrassthvat gcevisied by a
between the particles of colorant pignent that is . -

Bét@ir drifer9a Kiigldeler! HRthidroW A28 cahBdeskd. EXRomm¥eslehot-
no such resin conponent-is present, the col orant :

i ' frp €, biah

B Rk B SRR AR o
be used. fixi.ng conponent may be present in the ink
EW%“%@QPBE%‘}W%F’C%MW%SQ? i ndependent |y, or
may be adsorbed and chem cally bonded to the surface

of coWdreanhotpartis aked,. no éfeawanbecexpeated atrpanmpieratire of
be used as the fixing agent, but a resin, a resin

£0°¢t §F Rs. ©n ehd W BRIE Wik thd Sir temperature is too high,

the recording medium is damaged. Therefore, the preferred temperatufe
is ISOOC or less.

- As a condition for thé ink used in accordance with the present
invention, it is preferred that the ink cpntain a resin component that
enhances the ﬁxing of pigmenf. ‘A resin component that enhances the
fixing is a component that ensures a bonding strength between the
pigment and the recording medihm surface or between the particles of -
colorant pigment that 1s equal to 61' higher than a predetermined level.
Where no such resin component is present, the colorant pigment easily
peels off. Therefore, When a high image reliability is necessary, a fixing

agent has to be used. ‘A fixing component may be present in the ink
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~on the conventional porous

preferred. 5 A very high perneation ability is a
mandatory condition for the pignment ink in accordance

WOWRaR/0837187 present i nvention, and this conditi OPCT/IR2S07/068597

determined to be represented by a surface tension of
poleprindently, besmy Mhadsorbhé aswdr dheaeicaHy doaded $o wbe surface
than 30 MY m ink pernmeation is delayed and i mage

Bf ¢HlbaE RITeRIE R TowShbletul Aot il tmaP b8 st as the
qual ity image cannot be-obtai ned.” Because separation

Bl et ROLHTREIn, Bt G Rop, ER TLGRr A ebilCie

referred. Surface tension of the ink can be easily

s
' ae&fgmeéd by varying the anpbunt of the penetrating
~agent and the anmount of fluorine-containing

sur f aAtvaery Hiphtpermeatwachliifioy isex angidatofSediitiolfor the
Pont Corp.). The ink used in accordance with the

. o O .
Pl &ttt 1rﬂd'1i‘ﬁezﬂ§cbf’(ﬁ‘au?c'i‘—,J wi® ﬁﬂeﬁr Isgﬂ'ﬂéiéfgi\égglggt, ?g?%ﬁﬁg ﬁ%mn
rec I ng. ver, becau the ink absorpti rate i s
g iere iingd \Orhi enrosrired duea Srtiace Bt oh Sp RS or
recording nmediumin accordance 20 with the present
lesseWWhere, thef sunfacentensiondisoppea thamade neN/mhmk pexmeiation
medi um surface, the solvent perneates into the nmedi um

adeldpéd adtdiRigerbldeangpirnobtimntodetifs. Ak avekalt] Regh-
medi um and spreads. As a result, decrease in density

BB FRARE P M BRIy SE R ot

negessary.to 41 WD.20Q8/035797 PCT/ JP2007/ 068597 .
585138 VEEY IR EEaPeR Wgﬁwq%%g%?r?%%“o’r%f‘ilrcfﬁc%F“g’fﬁ;é‘?n’t%]é’Wetrh at

required for the recording nediumin accordance wth
stwdage teysnon inpeferred. SAsfacertemsidn ofttihe inkcamdieneasilyt e
decreases and ink consunption rises. Therefore, it is
adjusted by varying the amount of the penetrating agent and the amount
of ﬂuorine-containing éurfactant that is added (for example, FS-300; Du
Pont .Corp.).

. The ink used in accordance with thg present invention can be also
employed for recording on the conventional porous media designed fof
ink jet recording. However, bécéuse the ink abs;)rption rate is higher
than that in the case of recodihg on the recording medium in accordance
with the present inventiqn, after an ink droplet lands on the recording .
medium surface, the solvent pernieates into the medium and dot
diameter decreases before the dot wets the med_ium 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
the present 5 invention be used. The ink preferably

whamsaszor f ace tension of 30 mNVm or | ess, norBCT/JP2007/068597

preferably 15 nMVmto 30 n\m. and even nore
pedbematlirgcdrdimg\ivmith a re@@utidhrhizhe? Bian Vhet sequieed for the
surface tension is less than 15 nNm the ink does
BortiRig MREiMASA!RcO Bl WitRERE PIRGR ﬁ%&ﬂtlBHeAs a result
present” 10 invention, and ink droplets (partlc e

ot effective, 007] cor.di n
s PPt WBhnsfier € B ARk (RESLBHftn il TRERIGE B io
cannot _ be obtained, On the other hand, where the nm\'m
prefeered that dhe secarding medinm; maqserdange) withi the present
recordi ng nmedi um does not occur, beading can occurs,
anckndion bguséd.ne i s soneti nmes extended. 15 Here, the
surface tension can be neasured, for exanple, using a

L IR PR AE LAoh E m g og,mor

and. a .gl at a tepperature of . 25C. Th
BoteEallly 3 SRR D itk Bhed ckeseamhiir i Ao p/m to
present 20 invention is preferably 3% by mass or nore,
#bmeNmefte?th). \Where yherasrface beri:50h by lasasban semd/ éhe
concentration of solids is below this range,

IS 468d hot WBELIRARE2A4 pIANG 18 atehEl drite SE@WRHe ?ﬂgséﬂte
i mge tends to blur eaS|Iy The higher is

’ o I "
FRAHEI, b tro R GarelolE RTAAS RHos At g cporbe e

bl anks zones easily 42 V\D 2008/ 035797
Frerrerondirs Wedny begemas signifipant, pagestakinciadreipeiion cannot

medi un> The recordi ng nmedi um has at | east one coating

| bay)btainedatOIi tlasdther hand, where the mN/m exceeds 30 mN/m,

sufficient ink permeatien into the recording medium does not occur,
beading can occurs, and drying time is sometimes extended.

| Here, the surfé.ce tension can be measured, for example, rusing a
surface tension measurement device (CBVP'Z, manufactured by Kyowa
Interface Science Co., Ltd.) and a platittum plate at a temperature of
25°C. |

The content of solids in the ink in accordance with the present

invention is preferably 3% by mess or more, more preferebly 5% by mass
to 15% by mass. Where the concentration of solids is below this range,
viscosity increase during drying is slowed and the image tends 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

wap@siosi7ze7 | i mtation is placed on the substrat BCHRRODT068597

can be _appropriately selected according to the v
65?%%?%“E&%ﬂ%ﬂés of suitable materials include paper
based on wood fibers and sheet substances such 10 as
ifdtecordiag thedivuina™>conpri si ng wood fi bers and synthetic
fibers as the main conponent. No specific |imtation

is pl Zﬂ@dre‘éﬂr&iﬁglxﬂé’ﬁ%h A8d 2t T £RDHRE aﬁg%lggtéﬁg‘h%lﬂeast

sel ected fromwell-known paper accordin

BB S6btaeo 575 BERUP ool bl TR RleR o ab 3R, 1B Be,

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

Btkerclhgerr af t Pul p (NBKP), NBSP, LBSP, GP, and TMP.
Source materials for waste paper pulp are indicated in
aSvbstrat@aper Standard Quality Regul ation List

~conpi |l ed by Waste Paper Recycling Pronotion Center.

Y P el HHGE i PbEEA Bitnb JubiliG e ARd it can e

hi gh-gra I te paper, crude aper;, “crea
aper, .card paper,, spegi al ite. paper, nmediumwhite
RBErmri SRl pEPGH araBEfinEsathe obiger: Expapiies okenable
paper, white art paper, special top cuttings,

sparialethcludppaper baspsl omewsd dibers andrshent gabstaases such
Speci al exanples include information-related paper

‘ab elonaovan fad &ﬂngﬁ WhoPBPEFs #d s¢3tM%Pic fibers as the

2008/ 035797 PCT/ JP2007/ 068597 printer” paper such as

i tive paper or pressure-sensitive paper;
%?ﬁ#ggﬁﬁgﬁfﬁghce wast e paper such as PPC paper; coated

aper _such art aper, coat paper, fine coat paper,
hnd merRsCliramitaian & Hagt on he paper and it can bo

appropriately selected from well-known paper according to the object.
For.example, wood pump or old paper pulp can be used. Examples of |
wood .pulp include Bfoéd 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 Reg’uléfion List compiled by Waste Paper.
Recycling Promption Center. Examples of the source materials include |
high-grade white paper, crude white paper, cream white paper, card
paper, special White. paper, mediﬁm 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

w@apen3s7hett er paper, packagi ng paper, fancy Pepar2007/068597

i nternedi ate quality paper, newspapers, ground wood
peimder papemsichcad Brdaioseapiive papar @tpespapesensptive paper;
white roll paper or mlk cartoons, chem cal pulp -

BER@appHardh Wide wage!r QHJ:}P a8 Q’P@bﬁb@ﬂ BARH pape Q1A as art
klnds of paper e _used |nd|V|duaI y or in

0 Wast
GO B el gl Rt MarToRebe™ o
four foIIovmn st eps. Deflberlzat|on|n whi ch
glet n@mceatei aperiyshaarowoedsfrpeanangri enlor

_flbers by mechani cal force and reagents and printing

iwold-fice papqreabesbookfpdpesnietite gdpeel packaging papeyfancy
matter renoval in which foreign matter (plastics and

e *é RS Rl PGty E%#&?‘ B3RP p2hb,

i n V\,hl &“mlng]nk]laé it was ﬁloff fromthe 20
PR Calgadirpaped pimutlaiad Ppger. et e 5ol PRBEE 0%
by a flotation nethod or a washing nethod. (4)
Blgaohs, eheimcaliniwh Péipier coregrouwsid whed pulerentiagning paper.
i ncreased using catalytic action or reduction action.
Fhese kiRlsséfudeeintay BE wdeaiidiied&eally bR ¢h 8éhBination of two
prl nting, it is 44 WO 2008/ 035797 PCT/ JP2007/ 068597
I at when waste paper is mxed, the mxing
0% tﬁgrv\%)gte paper pulp in the entire pulp be 40%

For exanple, well-known conventional pignents
can bi‘%ﬁ% gagsr pulp 1s generally manufactured by a combination of

four following steps. -

(1) Defiberization in which waste paper is treated into pulp and
separatéd into fibers by mechanical force and reagents and printing ink
1S peéled 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 cleaner. | |

(3).Ink removal in which printing ink that was peeled off from the
fibers using a surfactant is removed from the system by a flotation
method or a washing method.

(4) Bleaching in which whiteness of the fibers is increased using
catalytic action or reduétion action.

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

WO nws@asTPT pi gnents such as |ightwei ght cal ci B@T/JP2007/068597
carbonat e, heavy cal ci um carbonate, kaolin, clay,
prdferreddiheit whenivhatepaparisumxed| flad mixirg saticiof waste
di oxi de, zinc oxide, zinc sulfide, zinc carbonate,

ﬁﬁf)éf‘pﬁ\ﬁj freshed it pilpId 4GRS 1e6d.at omaceous earth, |
cal

ciumsilicate, magnesiumsilicate, synthetic

silic | umd Aum; hydr oxi de. ..al uymi na, |ithopone
Seol 1 Fax Bl Nk st BT it G 56 Sked s
hydr oxi de, and organi c pignents_such as a styrene-type
Wl)ﬁé@t P ASATVIng szt yiteeng) additive pn ghe substrate.
_pol yet hyl ene, m crocapsules, a urea resin, and a
Erbapleeof white. pigheses pngude wchit@indrgatfgsigments such as
individually or in conmbination of two or nore thereof.
i g ' p i g
B ARl b R BBl CUCHER caPorieP RRERATHAL
utral. rosipn- e agent al kenyl UCC] Ni C : .
lfytairige St*ﬁ%% Dariity s dHa i mediekidacasne oide, zine
petrol eum resin-based sizing agents that are used in
swididenmufcaarbeoratef satdntwhite, gupanumisidicgte, tiatomaceoual
rosin sizing agents and al kenyl succinic 20 anhydri des
@dhesdenim!silicdte ShRighesium §1ftadd eyntketie BRI HRifiinum
denonstrate a strong sizing effect and, therefore, can

i . . u . t i
e L A
(medium surface and_ increase the sliding ability of .
m@nealéﬁ%il,yd@%?ea%d SEBHL PASEREIYGBY 8 Sty ranet type
st andpoi nt of conveyi ng 45 WO 2008/ 035797
PlaEtiERASIEND.685 acrylichaaptp pigment, pylyathyjeate, nsicrocdipsgles,

- - Coating layer The coating layer includes a pignent
anfed rbsindghdaNfheldihine resin. These pigments may be used
individually or in combination of two or more thereof.

Examples of sizing agents of use in the papermaking process of
manufacturing the substrate include neutljal rosin-type agents, alkenyl
succinic anhydrides (ASA), alkyl ketene dimers (AKD), and petroleum
resin-based sizing agents that afe used in the manufacture of neutral
paper. Among them, neutral rosin sizing agents and alkenyl succinic
anhydrides are especially preferred. The alkyl ketene dimers
demonstrate a strong sizing effect and, therefore, can be used in a small
amount, but because they easily decrease the friction coefficient of

recording paper (medium) surface and increase the sliding ability of the

paper, they are sometimes undesirable from the standpoint of conveying |
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ta

necessary, a surfactant and other conponents. 5
| norgani ¢ pignments and conbi nati ons of inorganic

w@r@s®si7e7 and organi ¢ pi gnents can be used aspe¢h&P2007/068597

af orementi oned pignents. Exanples of inorganic
phgpepesduriogidk jkardcondinizal ¢, heavy cal ci um
carbonate, |ightweight cal cium carbonate, cal cium
SWohting layé&™r phous silica, titaniumwhite, magnesium
carbonate, titanium lo dioxide, alum num hydroxi de,

cal ci hydr.oxide, magnesi um hydroxide,, . zinc . .
hydr of PRAGRK EFor AR BleheRCand Bipiey fud. i
especially preferred because it has excellent gloss
HE¢RSHATY: & switaciept ang ofher eemppreisde appear ance.

close to that of paper for offset printing. Exanples

of kabhdnganitchigtieeritslaadi dombleithakivak iof inexghaidpgnkadsiand
15 and engi neered kaolin produced by surface

i cal . . s
it b Olte e uie #AS thBRAOLERIGEN fllant.
havi ng, a rtigle size distribution in whic ratio
o pareiites of whrgatimEpents hio3dy kheltn) Gl hdvyoo
by mass or nore take 50% by mass or nore of the
edlciume chalnnate, hghtiveighhoalsiumfcakbonate, ealdiaun isylfite,
preferably 50 parts by mass or nore based on 100

RAorBhoys sMiea, fitadi@n RIHIEE madhesiem! heban@ientitafdflad i s
| ess than 50 parts by nmass, a sufficient effect in

DA Bl SIS R QB OAAED i T AGE ) bydroxid,

amoynt_ added, hQut .taking into accqunt, flowabiljty of
RS Oﬂ(‘]illepﬁp chlgrave. 4bmape oDy, dae s ospecially proterred
PCT/ JP2007/ 068597 increase in viscosity under a high
bémarsefibhae extdlerdrgloss dexhofstrptioh ablility amd sanproeds

~is nore preferred fromthe standpoint of suitability

hppeara®@é cBe to that of paper for offset printing.

Examples of kaoijn include delaminated kaolin, calcined kaolin, |
and e.ngineered kadlin i)roduced by surface modification. Whepe gloss
demonsfration ability is 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 gloss 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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causing deterioratro

Exanpl es of suitable organic pignments include aqueous
5 di spersions of styrene-acrylic copolyner particles,

weoosesEEbut adi ene  copol yner particles, pol yseqgr/arne07/068597

particles, and polyethylene particles. The organic
pagreese 51 viscosity undena dhigh stisarforchethe amaduniTb£9a pantstby
of .organi c pignent added is preferably 2 parts by .
113350 dﬂe@@isﬁ;ﬁbféﬁi%fbﬁeﬁeﬁ?@ﬁ%ets‘iaﬁ@ﬁoiﬁ’@ o SuRUbIRS S0P
the pignent in the 10 coating |ayer. The organicC

' ts excel in gloss denpbnstration ability, the
specCitic gravity thereof is Iess than that of

i norgani c pignents, they have high bulk and gl oss,
and niiRamnles ek suibakletaszanpicpigmenis an¢lugde lagyepus wi t h

.good surface coverability. Wiere the anobunt added is

Hispersibas of stypant sickylicegwlymer phtticles| styaénabattlienad
where the anopunt added is nore 15 than 20 parts by
TR p e, ;
Sy QUFBb HolF 5o Re BATHHS, ahpbatRyRe RAles
dition.is cost 'Peffi ci ent... The organic Rpi gnment can
€l areanicangments A e F BEdiings s BRgeelli Ke for m
but in order to attain good bal ance of gl oss
dermondhemmenntof erigania glgnsathfaaisbdos\pe'e&bablyt 8 pazkscby
coating liquid flowability, a hollow organic pignent
widds tarR0ayaitagatipasdpeet to 306 Padfs By s3I ehe pdz@Bht fn the
preferred and a holl ow organic pignment with a porosity

SO ToR  OLS EALSTHBS: lfAHARI oy

008/ 035797 PCT/ JP200Q7/ 068597 t | east one resin from
ﬁ*ﬁ%ﬁ@e € grawdby breot isdens thapy t{:ﬁ e ingrague pigments, they
resins can be advant ageously used as the aqueous
hase higiNbulls pedigless, Andimake trpassiljé 4cetitain # tmating layer

- water-soluble resin, and it can be

with good surface coverability. Where the amount added is less than 2
parts by mass, no effect is attained, and where the amount added is more
than 20 parts by m.ass, .ﬂowabih'ty of the coating liquid is degraded,
causing deterioration of coéting operability, and the addition is cost
nefficient.

The organic pigment cah Be in a solid forﬁ, hollow form, or donuf-
like form, but in order to attain good balance of gloss demonstration
ability, surface coverability, and coating liquid 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 is preferably used as the binder.
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appropriately selected according to the object.
Exanpl es of suitable 5 resins include polyvinyl

wa@bk@slad79and nodi ficati on- products of pol yvi nRCT/IP2007/068597

al cohol , such as ani on-nodified polyvinyl alcohol, -
cat i oAtdeatitfanedrespofpw aylongl watertsolallg resins and water-
acet al -nodi fi ed pol yvi nyl al cohol; pol yurethanes;

B.wlpléi‘élbld rdifhd Shh B RRAvEREAddotaly @ébdowmaéuéﬁus resin. No
yvi nyl pyrrolldone such as, a copolymer of -

c‘géé{ﬁé %ltg 61[1% 9?3 pyr r o | don%ervﬁ ?‘ﬁb atrgg]t%)?ln%‘ﬁt 588 ttﬁ}yl

and nethacryllc aci d, .a copol yner of quaternlzed
aPPyAPTEAteRbFelaehed agqerding ﬁeﬂw phecho Bxaynplanaf suitable

.met hacrylic acid, and a copol yner of vinyl

psingindode pol;minyhﬂhahmlydmhhﬁﬂiﬁmjdn piudaictslef polyvinyl
trimethyl amroni um cellul ose such as carboxynet hyl

| srebhai Q%eh a@ﬂ&@fi%ﬁ&hﬁ'edﬁﬂl*ﬂh?ﬁ&lccﬁ@ﬁ %ﬁon-modiﬁed

ydroxypropyl cell quse ose nodi |cat|on

uct.s s |on| d ,hydr ax
BoRrert aitatic e oGSl Feofeg dblentyPalihof Spliraiis
(esters) mel am ne resins, nodification products
pokyvinifl pyraplidenspmiogificatios prssiugtssetpalywmyl pyrrolidone,
pol yur et hanes; poly(neth)acrylic acid,
patly Asratdopabimyéesf sidyviayl gyzedidoie receldl vipyd apdtateth
st arch, seIf nodi fied 20 starch cationi zed starch,

b e e a¥thlfiytio

ate and so un1a gl na
rementj oned . conpound,may be used indiyidually or
i B AP AERIA GHATERRH VR eteRs andr o t b
standpoi nt of ink absorptivity, the especially
gmeéthylaniinag hyDaad o8¢ desrdic #Gd/ P2 a0copoBEBET of wmyhg

- thenmi are polyvinyl al cohol, cation-nodified polyvinyl

pyselidbne aﬁh@%@thmﬁlafmﬁﬁpwm\@hwld@kﬁﬁi&hy# ammonium;

pol yesters, polyurethanes and copolyners o

| E’e‘ﬂ&i‘ééé &hch 48 ga ;égz%e%?? qfulose hydroxyethyl cellulose, and

- hydroxypropyl cellulose; cellulose modification products such as

cationized hydroxyethyl cellulose; synthetic resins such as polyesters,
polyacrylic acid (esters), melamme resins, modlﬁcatlon products thereof
and copolymers of polyesters and polyurethanes, poly(meth)acrylic ac1d
poly(meth)acrylamide, oxidized starch, phosphated starch, self-modified
starch, cationized starch, various kinds of modified starch, polyethylene
oxide, sodium polyacrylate, and sedium 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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WG edoensszer according to the object.

No specific limtation is placed on the water-

di spersible resin, and 5 it can be appropriately
Exanpl es of PCT/JP2007/068597
suitabl e resins include, polyvinyl acetate,
etopigetheny arwpo]awm)dtadcolnﬂpmtwmmo@ﬁéd( pbhylvemﬂ, alcohol,
styrene-( et h) acryl ic acid ester copol yner,

aeathlhasdifibd E)o Esle6holC PO tERS Spolyhﬂéfch:anes and -
acetat e- (met h)acrylic acid ster) copol ynmer, styrene

t ner ropylene 10
c‘gg)(% yr?g%]gf%&?gét%rs Fndz)tollg%uretﬁa %ilicone- acrylic
copol yyrer. The water- dispersible resin rray contain a
cr os s Nerfpesificdimiiationcis placosbemyhe mater dispersibiegesin, and

met hyl ol at ed urea, nethyl ol ated hydroxypropyl ene urea,

#nchn bes apypaiasly srlectey deevelingltd the object.nKxamples of
abil'ity in the case of copol yners conprising

Qhﬂ%@’ﬂe@i&%xhﬁw d81yhiBalate] %ﬂ&;ﬂ%ﬁe vﬁlyljffbeta

~plurality of such’aqueous re3|ns can e al'so used at

t he,sane ti The ,added f ueou reS| n
PP By e Rt Ay (EDp iyl aenbe fEF gp

nor e preferably 3 parts by mass to 50 parts by mass
geethaeryligracid bstemgspolymarseviniyd meetate Tmethladerdiaaednt

.of the aqueous resin is determned so that the |liquid

Gssén) pop Al mBrasBet 8 beithdiend Ropblynker, etiodedd *p@o%ﬁdh@ m
enter the desired range. Wen a water- dispersi

| ‘ﬁ*g’?&‘%@%ﬁ%ﬁ?‘?ﬁ P PRASHANE orgl chfortfler, "HECRARE

le imtation js plac donthe col qr ant n
@pwabmaa’t@ nfame Cressinkipg agent, @ucﬁba% mstﬁyﬂlated
Obj ect. For exanple, primary to tertiary am nes, 49 WO
Tegthytilateb 06, 06839 Tolatedhhpd rexyprepylene wrea, and

salt " monomers, oligomers, and polyners that form

0P nHTeS, (&%h& Havef ReCEri0SISn Minghbility 0tke 86detof

groups, carboxyl groups, and amno groups contained

.E_Jbotl%%e%: Eo%ﬁrlgﬁxegs Noxrnegliu;l%ﬁ}c laftide units or the like. A

pluraiity of such aqiieoﬁs resins can be also used at the same time.

The added amoupt of the aqueous resin is preferably 2 parts by
mass to 100 parts by mass, more prefel;ably 3 parts by mass to 50 parfs
by mass per 100 parts by masé of the pigment_. 'i‘he added amount of the
aqueous resin is determined so that the liquid absorption characteristic
of the recording medium enter the desired range.

When a water-dispersible éolorant 1s used as the colorant, it is not
necessary that a cationic organic compound be qont_ained, .but no specific
limitation is placed on the colorant, and it can be appropriafely selected

according to the objecf. For example, primary to tertiary amines,
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contained in the water-sol uble ink can be used. Anobng
them oligoners 5 and polyners are preferred. Exanpl es

wW@R00s@s3i7Oni ¢ or gani ¢ conmpounds i ncl ude di met hyPErires7/068597

epi chl or ohydri n pol ycondensat e, di nethyl am ne
quatrmagy agpnohiwn shltdmbnomens|elganesrspahy @nbtxharsrt;ﬁantc
aci.d trinethylam.noethyl - nethyl sulfate),

firad indodablResalidysy AGRERNE $EtRGGUbA 4184 g@s@by r@ﬁ&boﬁﬂ

pol y(dl al 'yl am ne hydrochl ori de sul fur dioxid

gxo(; g?ﬂgﬂf“ %F%lg ﬁxq rﬁmlfég lg#a‘é‘? f%éﬁa (r)q_ Hl.rect dies
acryl_&;gede di al |yl am ne copol yrrer (gol yvi nyl am n

o theywagerenluhledak eanche napdniiae upligomers

chl ori de-urea-fornmal dehyde condensat e,

and yelymkeenagyopsedetmd- di cyandi am doammoni um salt 15
condensat e, di nethyl diall yI ammni um chl ori de,

pol y dgh 188 bhyd 360iB SrgdWi 0%1 g quclude dlmethylamme

- pol y(di aI I yI di met hyl a ni um lori

ol | di annonlun1 l.ori.de-sul fur dioxide),
Biiebl i By mymar e e B e EA RiGE ATBmaRia1 am ne
hydrochlorlde derivative
eRichlarphydria; camdynemqrepﬁgvﬁmﬂmwhp @kidbtfinethypminaethyl -
20 acrylic acid salt-acryl am de-diallyl am ne -
hedhprhllitiedladiaIphiniiR hy drochleideya@y®ididiecopolymer,
acryl am de pol ynmer and ot her ethyl neirm ne

'ﬁ@g@@hgtaeameoﬁ&%&%ﬁy&me Mﬁf‘ﬁ}o@:&&éﬁ' @ﬁ%a%i:ﬂﬁme

I on products and conpounds

H%%f@c?m«i%fpo ol Sbist o b1 RS0k dudrockiprido)

referred that fromanong these conpounds, cationic

e:drqﬂbdadsmvc@pplyniemy\pmiwmamnweo@iymch as
d| rret hyl am ne - epichl orohydrin pol ycondensate and

aﬁwﬁma»ﬁlﬁm ﬂﬁ:yléhaizﬂﬁm&ﬁin‘ilﬁ‘orﬁﬁm chloride-urea-formaldehyde

| condensate, polyalkylenepolyamine-dicyandiamidoammonium salt

condénsate, dimethyldiéllylammonium chloride, polydjaﬂylmel?hylamine
hydro;:hloride, poly(diallyldimethylammOnium chloride),
poly(diallyldimethylammom'um chloridé'sulfur dioxide),
poly(diallyldimethyiammoniuﬁl éhloride'diallylz;mine hydrochloride
derivative), acrylamide-diallyldimethylammonium chloride copolymer,

acrylic acid salt-acrylamide'diallylamine hydrochloride copolymer,

' polyethyleneimine, acrylamide polymer 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
wezxaspsszy7 pol y(dial |yl di met hyl ammoni um chl or i Bled/IP2dd1dsss97

such conbi ned use, inage density can be increased and

f eat h&t ismgrefeame b ¢hatfroe ambagr thase dompb tthds, aspoatic brganic

those attained wi.th individual use. A cation :

em‘gyah@@mm allb® 1BdlecAlrCw Siche Bu6h A8 MRiEyHatige ned
10.by a colloid titration nmethod (potassium pol yvinyl

toluli dine bl ue.ar d) .is,preferab 3
SRk BBroRAnafi St eatk i BledRibite b EcRifad ve
vvlé(su n this range, .good results can be obtai ned within
pped 1y geypBInation WhidyCataerje osgariccormeadds Wikhant it y.
‘Here, when the cation equivalent is neasured by the
cahparativelp high madlecularstdight,ifor esamphayned t hat t he
cationic organic conmpound is diluted with distilled

 Pelkdia 18R A1 onPRhEHIoA e 'if“i%s,g;h %%?{%‘%9 udBSS

nd that pH adjustnent is not pertorne

S A e o R REF b R

adhesi on quantity of the 20 cationic organic conpound
wath respeehtonthpsg agtaiped suith indiwidudlnmeease in i mage
density and reduction of feathering sonetinmes cannot

be at Aajabith equiPakmef the chiibhicairganid ®upAGRTdeR ridiged
surfactant, and it can be appropriately selected

85 Sofoft® ti"tPafdJ}Fm%*Bh&& g%%tﬁg%@ﬁ gowx};gg%l%%g :ahéintgluidine

cationic surftactants,

ni oni ¢ rfactants 51 WD 2008/ 03579 ) -

/ sEBTRoTably3 Peastas gmﬁ\ theiation ¢
surfactants are especially preferred. By adding the
equivabardns within thip oasgd| gootlaesulss oxe berubtapridswithi® the
of image to water, increase image density, and
hhoW e EschibR8Nahge of dry adhesion quantity.

Here, when the cation equivalent is measured by the colloid
titration method it is assumed that the cationic organic compound is
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 quantity of the cationic organic compound is
preferably 0.3 g/m? to 2.0 g/m2. Where the dry adhesion quantity of the .
cationic organic compound is less than 0.3 g/m?, sufficient increase in
1mage density and reduction of feathering sometimes cannot be attained.

No specific limitation is placed on the surfactant, and it can be

appropriately selected according to the object. Anionic surfactants,

cationic surfactants, amphoteric surfactants, and nonionic surfactants
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~can be appropriate

ORI 2 S ol R i

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

wozxidesadduct s of al kyl phenols, ethyl ene oxiBer/JrP2007/068597

adducts of fatty acids, ethylene oxide adducts of
poh Paydedc Aahong dhehanbyiondc surfatends aet eypansallp preferred.
adducts of higher. aliphatic am nes, ethylene oxide -

g?cﬂtﬁiiﬁg @he satfattAf & RPodsible 88 bR t&?ﬁe@fstﬁﬂ&“&ﬁ §nage

~.oils and fats, ethylene oxide adduct o

B B2 g, ol ¥EBsine, DB BRGfR (o ratty

acid esters of sorbitol and sorbitan, fatty acid )
est er ¥xamplesef swiahle nomeric sarfastantsringbidersthylene oxide

.al cohols, and fatty acid am des of - al kanol am nes.

dtdduets of hypgherdslcolyls bethydate oxide \vidduetd of dlkyl phenols,
combi nations of two or nore thereof. 15 No specific

binylead bﬁﬂeiaﬁidﬂcescﬁf;fagfe}i £88s R%h\éfm&ﬁd@laﬁﬁ fgoftnd it

ected according to the object.

sorbitol, and cane sugar. As for ethylene oxide
adpbatie amines,efthzlenevaxide adduetsoffatty grad anvflestathyleme
oxi de replaced with an 20 al kyl ene oxi de such as
oxidpderetOuf sits Mid Patsy &giyde X bgileddiich o pbBDE6pylefe
whi ch solubility in water is maintained. Tﬁe

_ ) =00 v .

EBE4P Tt eid Bl bPely Bl oty Heia U5 rfRRead il
re preferably 7-13. The added anount of the :
RE! ell'ss"fpﬁoé?‘é?]a%mg seratan, fatty\acd peters of ggpe sugar,

2008/ 035797 PCT/ JP2007/ 068597 to 10 parts by nmss,

alkyd ephafsafpolyhs@lric pleohelspgnddagytacidainifepaf t- by

wei ght per 100 parts by nmass of the cationic organic

0GR indS MBle e QBRPRMGS maf baaurddadividhangesssary.

 to the coating | ayer

combinations of two or more thereof.

| No specific Iimitétion is placed on the polyhydric alcoholf and it
can b.e appropriately selected according to the object. Examples of
suitable polyhydric alcohols include glycerol, trimethylolpropane,
pentaerythritol, 'sorbitol, and éaﬁe sugaf. As _for.ethylene oxide adducts;
the effective compounds have part of ethylene oxide replaced with an
alkylene oxide such as propylené oxide or butylene oxide within a range
in which solubility ip water is maintained. The replacement ratio is
preferably 50% or less. The HLB (Hydrophile-Lipo_phile Balance) is

preferably 4-15, more preferably 7-13.

_The added amoﬁnt of the surfactant is preferably 0 part by weight |
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- coater,

sel ect ed accor

within the ranges in which the object and effect of
the present invention 5 are not affected. Exanpl es of

WG pk/0st7rer conponents i ncl ude additives such BST/air007/068597

al um na powder, a pH adjusting agent, a preservative,
tnti0 partsdryt s daore phiefespladyi (.1 palrisby aieight fosl.plaaedy
on the nethod for formng the coating-layer, and the

weididh ecfamcb%ﬁ@ ByoRLLSbLINe éaﬁ;i(ﬁﬁé 69%%8 %Hﬂg&%ﬁ 10

the obj ect coatlng can be perforned met hod

appl [ Qgﬂ?r c‘f’ﬁgg’é‘?}%&claﬁtetée (kgeud é‘f)llé%fe;sg%rﬂe %?n%fl‘af?%ﬁng iayer

pI aced_on the method for inpregnating or applying the
ddunibe rapses in wihich thpabject and effectapfifbemresert jnvention

,selected according to the object. Thus, the coating

asnbiea fiestédr Fxdnvpled ofisuelp ptinprdodigonbnts dadludg additives

apparatus such as a conventional size press, a gate

5H aShASIREGAS oleefr 4 ?H &ﬂ%h &1‘% B &S’é gtlgta,agﬁd an

a rod coater, Ir ome and a’ -
taln oat er. Fron1the standp0|nt of cost,

ﬂé’ 1on or adhesion can be caused by using a

conventlonal size press, a gate roll size press, a

fi | m Noapstidic lsmxteltpmelss)latbmi oth e meghod forsfoahling the

paper maki ng 20 machi nes, and finishing may be

aRiti BBdr] Andthe ndth6AicAf ropFiasdl§Geldcted according to
l[imtation is placed on the adhesion quantity of the

BRAULPE, | THGL cohAEan oL 6804 B ABRSARE R LAl o

ed aceord I'Ng
quantl y, asured as solids, is preferably O /g -
¢aRtE %&es BRRFesmated in ogapplied tqshgﬁﬁ’estrege
2008/035797 PCT/ JP2007/ 068597 |f necessary, drying

sperifoelipatdtionriplatced ontthe methoddgoainpregiating bi agplyhbg '
specific limtation is placed on the drying

RRRt A S ek gu%(l‘“ andAX%Gn B ft)ltop‘f?d%eg’esquﬁﬁa%rcb@ﬁﬂhg to
g to the objec
the object. Thus, the coating can be performed with an appropriate
coatiﬁg apparatus sﬁch as a conventional size press, a gate rou size press,
a film transfer size press, a blade coater, 'a’rod coater, an air knife coater,
and a curtain coater. From the standpzoint of cost, impregnation or
adhesion can be vcalv.lsed by usihg a convéntional. size press, a gate roll size
press, a film transfer size press that have been installed in papermaking
machines, and finishing may be performed in an on-machine mode.
No specific limitation 1s plaﬁed 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 preferably 0.5 g/m2

to 20 g/m2, more preferably 1 g/m? to 15 g/m2.
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- conveying path, thereby causi

the preferred drying tenperature is about 100C to
250C. 5 In the- recording nedium a back |ayer may be

wo eoosmsE7on t he rear surface of the substrat e, PemaP2007/068597

anot her |ayer may be formed between the substrate and
t he cbfwéaegsdyy drying mhgtbeemaridieed aftetr the émanegridtion or
back layer. A protective |layer can be al so provided -

ebating BlodReifidBmliBdfn is PIAESE oh AKE ey teh@Y&raure in
nonol ayer or a multilayer ‘configurati on. e ‘basi s

10
515k "t DA BPpR-BTEh e g g o Phe fbisst, but
/n2, the recording mediumlacks stiffness, and

pesferng daysngtemperaiuse ihabeutc 1056 t299°C.t he

conveying path by the recordi ng nmedi um soneti nes

easi | ¥n ohe wecordipemediwng, hagick Iupeghiayi lfe fRaVE oibfhe rear
g/nm2, stiffness is too high and the 15 recording

SBAAOLEARS R AE i el B S LE AP EL ERe P belhifin the

g co
abnarmal it such as cloggjng. In_accqrdance wth th
aﬁﬂétéﬁ'te a4 Ehi Foting, s %ﬁb%@%ﬂwesuqq%wé&n&éw bk
the presently avail abl e coated paper for printing,
pryevi deprathettive lyeaisandedalso piroeded amdibel prosective layer.
satisfied. 20 Exanples of the presently avail abl e

Thatethylead ehn hagk WmoaoRlyRd or Rep®itildidt cbafighefibiised
for commercial and publication printing, such as the

paper eI wERBTlor A rhocE lin G0 5 IR, BT o

i ghtwei ght coat ed paper, and m crocoated paper that -
4p gélﬁ?—t g@w&'@ﬁw&w%ﬁ 15desegthagy 5 gfma? the xeeording
54 WD 2008/ 035797 PCT/ JP2007/068597 and the like. As
edismelacks stiffpess] wotdscorvesing ebnafmakitits sech ad cloggiig of

~include Mrror Coat Platinum (nmanufactured by Qi

HeP&snveding path bf RHe Fé@rding medium sometimes easily occur.

| Where the basis weight is above 250 g/m?2, stiffness is too high and the

recording medium does. not bend in the curved sections of the cpnveying
path,‘,thereby causing conv'eyin'g' abnormalities such as clogging.

In accordance with the present ipvention, good images can be
formed even on t‘he‘presently évéilable cbated_ paper for printing,
provided that the above-described conditions are satisfied.

Examples of the presently available coated paper include coated
paper that has been.Aused for commercial and publication printing, such
as the so-called art paper (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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- Coat OK Casabl’anca, OK Casabl anca V.

Coat C (manufactured by N ppon Paper |ndustries Co,
Ltd.). 5 Exanples of art paper include OK Kanefuji N,

wa@Rookaswduj i - RAON, SN Kanefuji N, Satin KanePdij/iaPap7/068597

Satin Kanefuji - R4ON, U tra- Satin Kanefuji N, Utra
ardihadilg.i N, Kanefuji One-Side (manufactured by Qi
Paper Co, Ltd.), NPi Special Art, NPi Super Art, NPi-

Super ABybt spddfific Pebduchtt )ﬁm@é@@w&e& loyd Pla {hcﬂ’a@@r
I ndustri essgo CgpﬂLtltlj )y ° Urillo Super aArtB ?Jt

ggr (?%éd P altJ{ %K&gr ugg?:t&?%d kg%@gff%&)t ?r(?ok/lltk%sub T sprlt
ey N e o

‘Rai cho Super Art N, Raicho Super Art M\, Raicho

Speci Hixaples aﬁairtRamelrdnﬁhidle QKtKa\hcéﬁm’iian K Koadfiyy - 15
Chuetsu Pulp & Paper Co, Ltd.). Exanples of A2 size
RAONE ‘SN’ eIy L%lngaMthSa"hﬁ Wiaﬁﬁ%t?l - @400 PULtra-

Trinity, K

Vi af Matt N,
&hﬁo Pé\l%élo tﬁ%ﬂﬁg&{ﬁﬂ%ﬁ“ﬁr ﬁangﬁ&gfne eTak ahi e,
Takao, OK Takao 20 Satin, OK Top Coat +,
ggﬁnwfaqﬁm%i bRicBapenCockith NPASpraishArt 0§Pi b1 Bupamart,
Coat Green 100, New Age Green 100, Z Coat Green 100

NP r8ifprert D B ANBY Daill AE’ﬂ(lﬁhnGﬂlcthféﬂ by Nipponh Papeaiindustries
Shiraoi matt, Inperial Mtt, Silver Die, Recycle Coat -

&80ty Oﬂj‘énh’@@ugép %:t (ﬁéﬁg}l& %pr% %ﬂmg‘éﬂg\g}eﬁéﬂﬁ{

I'ndustT’i es Co

008/ 797, P P2007/ V\hlt Mat t
fmaa?agfvmﬂew %i’l%ﬁ@f &?mzﬂéig“@sra qérs » RREERY

Coat N, Regina Raicho Coat 100, Raicho Matt Coat. N,
k@gsutaslmmw SupkniMatiiet Anﬁqgﬂﬁ‘@'ade wlbﬁrmlfelnmuiﬁutlp'ed

- & 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

Chuefsu Pulp & Paper YCo, 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 Agé W, OK Top _Coét Matt N, OK Royal
Coat, OK Top Coat Dull, Z Coat, OK Takalﬁme, OK Takao, OK Takao
Satin, OK Top Coat OK Non-wrinkle, 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, Shirabi matt,
Imperial Matt, Silver Die, Recycle Coat 100, Cycle Matt 106

(manufactured by Nippon Paper Industries Co, Ltd.), p Coat, p White, p
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White Pearl coat N, New V Matt, Wiite New V Matt,

Pearl Coat REW 5 Wite Pearl-Coat NREW New V Matt
WORRNS/035T7 VWhi t e New V Matt REW(rranuf act ur ed BYT/IP2007/068597
M t subi shi Paper Co, Ltd.). nBI es of A3 size coated
Matgh‘z’\ﬂmt@htl\’letta(nmnuﬁaamduhwﬂ wel®M Paguat Ca,, Loy Raicho

Coat L, OK Coat LR, OK Wite L, OK Royal Coat LR OK-

Ooat N; Kegera Ribho C6adabbd, Rarho Ll\’[ﬁte@@atllque?na Raicho
(manufactured by Qi 10 -Paper Co, Ltd Eas DX,

I C
KELI0R (Pabniber 8 L RRE D P %CILWGEB‘%% Iggil Pear] Coat,
dus Urillo Coat_L, Mtisse Coat
S Pt oot 3o, Nest s Mtse hide o V M BeomhGon iy,
Matt, (N) Kinmari L, Kinmari H L (manufactured by
5 Meﬁ’earlF@pmrNBdQWLNh“)YMaFPEREW,C@ﬁd Whitdl NeeaM Mt
' Coat LREW Swi ng Matt REW (nanufactured by M tsubi shi

Rapgr Shat on
‘ (nanl}?ghﬁulf?g%ﬁggb&uet g&‘%ﬁ@ﬁr@ag‘gﬁnm Ltd.).

Exa es of BZ ze coate d| u ra oat ed) pape

i ncInE gampgle r?f@%ﬂ%e gﬁ‘ﬁiﬁ gﬁﬁged %Pu ebK
d oss, O<As tro Dull, OK 20 Astro Matt (manufactured
Gpatis RexpbEogbL, OKy %atM’d OK ihize InedKfRastal (Gt yR, OK
Ni ppon Paper Industries Co, Ltd.). Exanples of -

Goat DoGatendl B EK Matl Cogt DIGReyal 00 (ngdviufBctined by @510
O( Ever Light coat, OK Ever Light R OK Ever G een,

10 ERBRPCH L g6 el Eagtu o i i
‘ Eiiééf e O i o e

Yamayuri Bright G OK Aqua Light Coat, OK Royal Light
Socttbh Utidllo Ocabli, hatigsoUont @msﬁaptﬁedvbymmq Pspeny
Mat t * DX,

Corp.), H1gh Alpha, Alpha Matt, (N) Kinmari L, Kinmari HiL

' (manufactured by Hokuetsu Paper Co, Ltd.), N Pearl Coat L, N Pearl
15 Coat LREW, SwingT Maft REW (manufactured by Mitsubishi Paper Co,
Ltd.), Super Emine, Eminé, Shaton (manufactured by Chuetsu Pulp &
Paper Co, Ltd.). |
Examples of B2 size coétéd (mediﬁm-grade coated) paper include
OK Medium Grade Coat, (F) MCOP, OK Astro Gloss, OK Astro Dﬁll, OK
20  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 coaf, OK Ever Light R, OK Ever Green, Clean Hit

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

w@oaes3D¥; Super Andes DX, Space DX, Senu DX, pSpae20ei/068597

G avure DX, Pegasus, Silver Pegasus, Pegasus Harnony,
G166 0 StaXLight Gupe OIGSefirnRayad, OXL Boight SGhan HikeGgy
Soft, <SSS> Energy Light, EE Henry (manufactured by -

NMapRoRuri Pamekt, ackishih 850 GLO%K A hﬁmsk,omv 1
Super Br,l Excel Super G, 10 Kant Exgglgq%gru, OEr i1l 00

SR ST RO T

Co, Ltd.), Sem -Ue L. High Solid, H gh G ,
S Tokabing, OR hk i moaaitasiuned by ORBaperainiltd),

‘Shiromari H L (manufactured by Hokuetsu Paper Co,

PygeneesADKy Pegghis HdY 8 Phardra®fAnd&DX, Suplt Athdes DX,
(M tsubishi 15 Paper Co, Ltd.), Shaton, Ariso, Smash

 SfRBDAC QueDRY SEBLE) BHalULO D, 1RABST, itvdr!PogguS! o

rry, Super (manufactur usum aper

, Ltd ). Specjal coat er can_be I S
Peeasin Hyrmodyuresmianhd B 00esnper gBsmibRa 1k Bf sspS>
that the conditions set forth in the 20 present patent
Eperey 8oftosS85e Enengyflight, EErHenmnfrhenufaeheregh byl d6ppdn
coat ed paper for el ectrophotography and coated paper

Papesladusteies/Td, TitdNIKaaD FiRel Iotte]l SRpet B, ExXREPSTRHESC,
i nclude POD d oss Coat - (manufactured by Qi Paper Co,

. t . . r '
Kol SO0 P IR RAE RS et DRAE R Yrgputacre
i ppon 57 20Q8/.,035797 , PCT/ JP20Q7/ 068597 _ Paper 3
BI}’] pHaper ,rPBt Goymog Iaishpwackapsr Mapadagtayimng Co, Ltd)),
adequate micropore volunme of the coated | ayer and can
Semudéel LadlighSnlide ¢hghiGagmmme Bhirombrit heHmnaaéng, White

" invention.

Humming, Semi-Ue HiL, Shiromari HiL (manufactured by‘Hokuetsu

| Paper Co, Ltd.), Ruby Light HREW, Pearl Soft, Ruby Light H (Mitsubishi

Paper Co, Ltd.), Sh.aton, Ariso, Smash (manufactured by Chuepsu Pulp &
Paper Co, Ltd.), Star Cherfy, Cherry Super (manﬁfactured by Marusumi
Paper Co, Ltd.). |
Special coatgd paper cah Be empldyed as the recording medium of
the present invgntion, provided that the conditions set forth in the
present patent application are satisfied. For example, some grades of .
coated paper for eleqtrophotography 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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- adsor

<Ink> 5 The ink contains at |east water, a col orant,
a wetting agent, and a penetrating agent and al so

wW@oBas3187 a surfactant and, if necessary, othepPCT/JP2007/068597

conponents. Colorant At |east a pignent or colored
Paper padusteieeLarladpr eFleesatgrdes efipager Havd hAdequate
colorant. An aqueous dispersion of fine polyner -

Btdpok&SoRaRé BF Bhé'Boatl 1hP@Sin@Ben b8lREAMYs fhieQTesriin
pigments and dyes can be ‘advantageously used as the

ol pred £ine rticles.. The expression "containing at
fcléeéig?glo%ét 8&?1%? %‘imvggt]l?ged herein neans either a
state in which a colorant is introduced into fine
ﬁBﬁ@her 15 particles or a state in which a col orant

is caused to be adsorbed on the surface of fine

pol ynthepaktcont@ins atledgatwateuch coload R .a Wottsigapént; and a
lim.tation is placed on the colorant, provided that it
o ] Lo i

R R e a0 on AR Rl R A A efARaRS, other
appropriately selected according to the object. The
8&8?8@%‘? n 20 "insol uble or poorly soluble in water".

as used herein neans that a colorant is not dissolved

i foloraahount of 10 parts or nore by mass than in 100
parts by nass of water at a tenperature of 20C.

Fur t hae leddier pig@idnt oH Goiciedeihe psriudesaReprifbraBgnsed as
that separation or precipitation of the colorant in

L L L e L

esi abl i shed visually. A vol une- average particle size -
8t leashanp splorant fam amang Riggieste andrdyies caahe ci es)
containing the colorant is preferably 0.01 mto 0.16 m

advantageously used as the colored fine particles.

The expression "éontaining at least one éolorant" as used herein
means either a state in which a colorant is introduced into fine polymef
partiéles or a state Iiri vs}hich a colorant is caused to be adsorbed on the
surface of fine polynier particles; or both such states. No specific
limitation is placed on the colorant, provided that it is insoluble or poérly
soluble in water‘an‘d can be ad'so.rbed by'the ploly.mer, and a colorant cah
be appropriately selected according to the object. The expression
“insoluble or poorly solub_le in water" as used herein means that a
colorant is not dissolved in an ambunt 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 [Lm the 5 particle dianeter cones

w@bmse3i7e7 t hat of a dye and, therefore, |ight PCT/JP2007/068597

resi stance is degraded and feathering is increased.
canhbiebe establiched viallyayer is easily perneated,
wher eby t he inage density is sonetines decreased..

0.16 m the nozz are easi | oratlon

repartisl 556 aﬁﬁﬁ'& el pFiig Péggﬁaﬁlyﬁ 6 to 946 pm in

ejection port or a filter |ocated inside the printer
éhe ixk.oyGeeredhd wiwibesaverage panticleamrois lbss tham0ddum, the

Were A p& \é ABE1PE5E 'oF ‘ﬁ]e?ogﬁgbﬁﬁglé’ééﬁ étk%‘l‘ored

Exanpl es of the aforenentioned col orants include dyes

g»ﬁ?ﬂcﬁschaﬁ@t@f cotRbIBb8e €Y BRat &F 4 d§Onil ﬁhéibﬁﬁe BERt
i spersible dies, and pignents. 15 Fromth e

st an nt 0f o taln ood adsorpti o hi

FRRGed dRergpoCim B fERRe35 38ERET, Btk ipatine
are preferred, but for the 1images to be Ilght

layarsis #asdy permeatash sthareby the amage deasity ipsomebiaes
From t he standpoint of effectively inpregnating fine
detyeaeed. WhérecthRsvoluide-averagygmrticle sige fis afore thanthdé pm,
t he dyes be soluble to a level 20 of 2 g/L or higher,

PR 0D e atity coReSd B colo AR PO AP 17 BB Further,

'cI assi LI ed. based on the cql or m%fé%t hereof into.

Feheged ay@éumm"@as%g%%@w B ELeS po eaetqreeaw@gﬁon
and food dyes, and it is preferred that dyes having-
ipoghor a filtetrdncatetl ansvde dhe grinter gire choggsd and stable ejection
2008/ 035797 PCT/ JP2007/ 068597 wused. Exanpl es of

| @ghﬁbgbg)ﬁ&%lﬁéuj food dyes include Cl Acid Yellow 17,

23, 42, 44, 79, 142; C . Acid Red 1, 8, 13, 14, 18,

26, Zﬁxa?ﬁ?pleg’%f tﬁ'e aforeinentloned colorants include dyes such as

water-soluble dyes, oil-soluble dies, and dispersible dies, and pigments;
me‘ ‘the standpoiﬁt of obtaining good adsorption ability and filling
ability, oil-soluble dyes and diSpersion dYes are preferred, but for the
images to be light resistance, it is preferred that pbigments be used. |

From the 'sta‘ndpoint of eﬁ'ectively impregnating fine polymer
particles -Wi’eh the.dyes, it is preferred that the dyes be soluble to a level
of 2 g/Li or higher, preferably 20.g/L to 600 g/L in an organic solvent, for
example a ketone solvent. |

Water-soluble dies are classified 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,
254, 289; C. 1. Acid 5 Blue 9, 29, 45, 92, 249; C |I.

waeiod/oBl7ack 1, 2, 7, 24, 26, 94; C. |. Food Yet1/or067/068597
4: C. |. Food Red 7, 9, 14; and C. |. Food black 1, 2.
Bredipl es of direct dyes include C. |I. Direct Yellomrl,

12, 24, 26, 33, 44, 50, 86, 120, 132, 142, 144; C 1.

Di r ecExBashlds offac181c s drld fdd dyed incRie GPACRPY eﬁéw 17
83, 89, 225, 227 .. -Direct ange 26, 29, 62, 10

&, 11%74413'8“162%1?3%01%%%&1@88 Bh3s 1. 70 #‘&593#%

19, 22, 32, 38, 51, 56, 71, 74, 75, 77, 154, 168, 171.
BRa®pl 8% 9% 96ad06 Hled 1ndi5dk34c 186, 2405254, %89 6w ki, Acid

2, 11, 13, 14, 15, 19, 21, 23, 24, 25, 28, 29, 32,

Bbue 9029,445, 9%2499(3. Hl,A(ﬁﬂ‘,BlﬁBk 162, 7,654, 25/,94; (0, L. /Bood
77, 87, 91, C. 1. Basic Red 2, 12, 13, 14, 15, 18, 22,

I5Uog B8 GorodRan, Yy #lag U ffogdplacky ). 2% °F

9, 70
22! Syl arngs dig ol 71, Pirad vl @ﬁzlé‘% 26,

117, 120, 122, 124, 129, 137, 141, 147, 155; and C
B3, A0 86, 420, 232,81.42514413Ce§. ddirectRed de4d9eb3,i 1 120088,
C. |I. Reactive Black 3, 4, 7, 11, 20 12, 17; C. 1.

Beag9,is(; 81elBBo80 1225 22371(3 13, Dikdet @Qangél26229 60.1080C. L
47, 51, 55, 65, 67: C 1. Reactive Red 1, 14, 17, 25,

@qfﬁc%&egéf 26 W o 390%6 7, 86187 5@’9%6@@65&@99

né 9% Eospemflcllmtat on is_place
% nils Dla%r lagk ife 22 83n3%e 1. 46 (b 3608, 0%7571@# 168, 171.
PCT/ JP2007/ 068597 appropriately selected according to

t he oBxecoiples-of baxenyke indlnde ani. cBagicgfdlive 102, 11, 13, 14,
organi c pignments may be used. Exanples of inorganic
msgmrms 23)eluds, 38,3286 X461 1, 45009051,453, 63, 64, 65, 67,
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. 1. Basic Blue 1, 3, .5, 7,9, 21, 22,'2'6, 35, 41, 45, 47, 54, 62, 65, 66,
67, 69, 75, 71, 78, 89, 92, 93, 105, 117, 120, 122, 124, 129, 137, 141, 147,
155; and C. L. Basjc Black 2, 8 |

Examples of reactive dyes include C. I. Reactive Black 3, 4, 7, 11,
12, 17; C. 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 sulfate, alum num
hydr oxi de, bariumyellow, 5 cadm umred, chrone

wQ@ eiBosg79tar bon bl ack, Prussian bl ue, and net aPCT/JP2007/068597

powders. Among them carbon black is preferred. The
eppiapridtiedic kelectied dveordingftatheaobibchby Far eshinpleiaworganic
method such as a contact nmethod, a furnace nmethod, -
it 8n s B¥ SFREhnIEh fpakk ntERAP bEusel. Or gani ¢ pignents

I ncl-ude azo pignents, -polycychc 10 pignents dye

chel a itrp. pignents. nitros i nts, and . i
oo |+ gl pPinRl AR st 553l 8RRy gRide, iron oxide,
pol ycyclic pignents are preferred. Exanples of the

sale1wp gasbenatenbariym aulfates pbuminam| hitdrexideo bprigme seHow,

.azo pi gment condensates, and chel ate azo pignents.

Exdphsredf chxuehy oylibwe cpibgmeilhek | Pralsditeh blue, and metal
pht hal ocyani ne pi gnents, peryl ene pignents, 15

_ g%ﬂ@ﬂ@ _e%ﬁiogféeﬂﬂeﬁl, AhE g%mgﬁﬁeﬁjr%@ml‘ﬁe Ca#r)l(():ﬁ B%ack can

ul nacri done pi gnents, I oXxazi'ne pilgnents,

i gnent s, . thi.qi ndi i gnents,, iso0indolinone
BF %ﬁ%wf@?t%ﬂﬁaf g &?eihgngwgﬂﬁﬁ?@ds preaRtast grthed, a
and rhodam ne B |ake pignent. Exanples of dye
fursiage asetihod) ané aptdeirmalyeethiod! at es and aci di c dye
chel ates. 20 No specific I[imtation is placed on the
pi gMeRka61ed ofdkanic fRndEts iABRIdePiZ0ddi8nent s pily&ftlic
according to the object. For exanple black pignents
0 ' S he d, : - PJ ng s .

Py n R0 PR nirOF0 B ST B HRAGRE

anpl es of plack pignents include carbon black (C I.
Erag?ﬂg fimopg tg@nz 966 Peements pad polsyoi DEFEeNts amegurieryed.
such as furnace bl ack, |anp black, acetylene bl ack,
Exdngilemofthe dapigmerdsaheludecizodakeamselublé nompigments,
Pi gnent Black 11), and titanium oxide, and organic

RE@ PRI EnStillcasafd hhARhRlAck 726 pighents. Examples of

polycyclic pigments include phthalocyanine pigments, perylene pigments,

perinone pigments; anthraquinone pigments, quinacridone pigments,
dioxazine pigments, indigo.pig'm'ents, thibindigo pigments, isoindolinone
pigments, quinoflarone pigments, azomethine pigments, and rhodamiﬁe
B lake pigment. Examples of dyé chelates im_:lude basic dye chelates ar;d
acidic dye chelates.

No specific limitation is piaced on the pigment color and it can be
appropriately selected according to the object. For example black
pigments and color pigments can be used. These pigments may be used
alone or in combinations of two or more thereof.

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

worovsdasodur ed by a furnace nmethod and a channebCTrE2oom6sso7

The preferred carbon black has a primary particle
Blagke?ksuds as Binmace black) lamp hlaslpearietylens ildcls andrabmnnel
determ ned by a BET nmethod of 50 n2/g to 300 nR/g, a

PBRKkO mletaHsdiicht 4 DébppedNirbh YCOTI. 4BgilentAagkt1a) oty
m./100 g, 10 a volatile fraction of 0.5%to 10% and

B ol nf By i MBI E bl o AR AL KRR et

?el ect eg a co5rdi ng to the object. Exanples of suitable
SETBERE BIAGNY nel ude No. 2300, No. 900, MCF-88, No.

33, No. 40, No. 45, No.. 52, MA7, NMA8, MA100, No.

2200BEg&amrplésiof carbdnibhladk ssithbkhor 2dlatle pigrabntCimk include
Ltd.), Raven 700, Raven 5750, Raven 5250, Raven 5000,

EbRR K2l m V8Bt ulréd byl A ANHARE thé 80 A R lcﬁﬂghq mlt_ethod. :

“Inc.), Regal 400R, - Regal 330R Regal 660R, Mogu -

narch 70 nar,c 00, Monarch 80, ,Mongrch 0,
ABR e Rrfob R IRk B2S b R, bantis s ity of 15 tim to
Monar ch. 1400 (mapufactured by Cabot Inc.), Color Black
#nm,cbppeciiio sprfaek arssp detesnipe@byok BERmetlnod of 5@k to
FWL8, Col or Bl ack FW200, Color Bl ack S150, Col or
B800.ok2/51:6DBFCoil ads&tpida GhaBtityof 40 ex1./300 g f 150 ML/1LDO0 g,
Printex V, Printex 140U, Printex 140V, . Speci al Bl ack. .

S 45, P9 2 b 8 o e o

Bl ack acture y Degussa’lnc.

2008/ Q35797. / JP2007/ 068597 Exanpl es of pi gment :
ui ¢ aROSPPGe RGO i AIACa R CEran bipckqabd Tnean by 1
(Fast Yellow G, C |. Pigment Yellow 2, 3,12 (D sazo
yepropriately) sel@ted acgingieg to V¢ bbjectl 3Exampldsof switalda,

24, 34, 35, 37, 42 o

carbon black include No. 2300, No. 900, MCF-88, No. 33, No. 40, No.
45, No. 52, MA7, MA8, MA100, No. 2200B (manufactured by Mitsubishi
Chemical Co, Ltd.); 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, Monarch 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 S150, Color Black S160, Color Black S170, Printex 35,

Printex U, Printex V, Printex 140U, Printex 140V, Special Black 6,

Special Black 5, Special Black 4A, and Special Black 4 (manufactured by

Degussa Inc.).
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(iron oxide yellow), 53, 55, 73, 74, C. |. Pignent

Yel low 75, 81, 83 5 (Disazo Yellow HR), 93, 95, 97,
w@0s808097 101, 104, 108, 109, 110, C 1. Pi gneat/JP2007/068597

Yel |l ow 114, 117, 120, 128, 129, 138, 150, 151, 153,

and 1Bxampiesabprsneitspiugrable orsyaltoabink fruda@erit a

ink include C. I. Pignent Red 1, 2, 3, 5, 7, 12, 17,

P Bht Yellowt1 st YedRw €Y) €. 33, PidtnentHelld® 223,12 (Dléazo
(Permanent Red 2B (Ba)), 48:2 (Permanent Red 2B (Ca)),

PG q’éémf%@ e%%f‘ﬂsié%lﬁ%ﬁ- PRt Chr il 42

85()) 60: 1, 63:1, 63: 81 (Rhodam ne 6G Lake),
n ggidegrellon)y 53 %ﬂ?m?rldéf rIed}))lgnlM Yeldoyw 79981, 838’
_gnﬁdm umred), 112, 114, 122 (di et hyl qui nacri done),

azdlfélloimHR),l% 951,% 9870001112, 1047 Y08,1108, 1109C. L
184, 185, 190, 193, 202, 209, and 219. 15 Exanples of

t 0 % [ I
Elosd oyt Yo B

%éh?hg%%waﬁéﬁﬂé“a' Sl nghoniink nghng, oo

|. Vat Blue 4, and Vat Bl ue 60. Exanples
Bfgnpelg'hﬁﬁdé 2uBt BbT.el2, 47, ﬂﬂt(BrﬂbanaFest:Sc@lgt) 23,631, 38,
red, 20 green, and blue, include C. 1. Pignent Red

182, (PbPrhan?é Re@. 2B (BR)gH81 (PeShaingat Kod 4B (Ca))Pugment
Violet 3, 19, 23, 37, and C. |I. Pignent Geen 7, 36.

g B!
R, DM RTR0L e v ) 899, o2, 53,
to .t he nt,_surface. and

S b ubhes echinpsuby PR ba. o GAaLdy &i&@anwe&ﬁ
good stability without using a dispersant can be

dlrely 83988,32,y101sérbraexidhaed), d0dnd0b,; 106:d 08 gadntism #sl),
a result, a dispersant for dispersing the pignment, as
im tm QQQ\(dfﬁléﬂﬁﬂhuid'&éﬁdone) 123, 146, 149, 166, 168, 170, 172,
177, 178, 179, 184, 185, 190, 193, 202, 209, and 219.

Examples of .p'igments suitable for cyan ink include C. 1. Pigment
Blue 1, 2, 3, 15 (Copper Phthalocyanine Blue R), 151, 15:2, 15:3
(Phthalocyanine Blue G), 15:4, 15:6 (Phthalocyanine Blue E), 15;34, 16,
17:1, 22, 56, 60, 63, C. I. Vat Blue 4, and C. 1. Vat Blue 60.

Examples of pigments suitable for intermediate colors, i.e, red,
green, and blue, include C. I. Pigment 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 pigments 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

pi gnents have ionic 5 properties, and pignments that
wae@sasni cal |y charged or cationically char gedr/ar207/068597

preferred. The vol une-average particle size of the

san bedlisprysed with goedretability wittoutnising aplispersabt yan be

0.01 mto 0:16 m Exanples of suitable anionic

B g4 RftHebuslyQisedRss 1HeCAfofEinefiblved entb3Ms a2 REBEI
- PO3M2, - SO2NH2, - SO2NHCOR (where K)/I;éé}?ands f%r r@;ﬁ‘Ma

g%/sg)reg’ga%ﬂ- 2} mpﬁ?}]&n@éﬁ%l ipigglgatn%l as ?nn'{;'i?(?n k@l}@e&%{?&%ﬂ ﬁl&]ﬁ, ng

ani ¢ anmoni ents an a
to 12 carbon atonms, an_ optjonally substjtuted, o
PEATYES YRBESESEATYs pl o paefeyred splf dispessiblmpigmpsats have ionic
group). Colorants in which -COOM and -S03M from
pnapegtieheand pigmentsi that chird anismicply chaegddbodetidmcaly
col or pignent surface are preferably used. Exanples

fhaided flekfbleri®d al represented by "M in the
“hydrophilic group include |ithium sodium and

ot assh um , Exanpl es of the organ amoni um.'ncl.udé .
mono- 195 OTHE ST ARABATHTP v e <t dispersible pigment in
triethyl amoni um and nono-to tri methanol anmoni um

Hpt EsprsferablyBiHagm tod)-16bmai ni ng ani onical |y
charged color pignents include nethods by which

- COONExtsnpled bpsluealle lahibnie 3@rophilicEmips $1éluds & .COOM,
such as a nethod for oxidizing a color pignment with

PR DO, PO B, SO O NHCE e BT Qapds for

6 .2008/ 035797, PCT/ JP2007/ 068597 Quaternary o
ampgﬁﬁ gtgapRn ailéa(’;gpﬁté  AEYMARIYIR e OF ABOF FARIC HREPDIUM;

cationi ¢ hydrophilic groups, and the bel ow descri bed
Buzpeeseanty aanatbyl grougr baypingal & 3 padical dtonps, efcoptéchally
Col orants in A : o )
substituted phenyl group or optionally substituted naphthyl group).
Colorants in which -COOM and —SOsM, from among the aforementionéd
groupé, are bondedr to é 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 orgarﬁc ,
ammonium include' mono- to trifnethylainmoniufn, mono- to
triethylammoni‘um, and mono-to trimethanolammonium. Examples of .
methods for obtaining anionically charged color pigments include
methods by which —COONa 18 intfoduced to the color pigment surface,
such as a method for oxidizing a color pigment with sodiuin hypochlorite,

a sulfonation method, and a method of causing a reaction with a

diazonium salt.
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whi ch these groups are bonded to the pignment surface
are preferred. -NH", -NR CN+-CH3 -1V+-CH3 Q\+- CZHS

w@2008/085797 CZH5, (CH3)3 f CHZ-+N(CH3)3 . PCT/JP2007/068597

COCHZ-+N(CH3)3 5 COCHZ + / \ Cationic self
di spefiaernarardaromoniwmkgrioaps age prefeafat astine i oned
hydr ophili c groups bonded thereto can be manuf act ured,

hforemeatidned dayionkORgdRphNLE hindi the RIW RBEABed

by,the followi ng structural fornula, e.g, by treating
r

BRpag: Bt il BOI T T Wt R ety b Eies R

is.not. limted to _this method, ON - CZH5, In
a@%&r theseerarps are bopded tp the Rigmentosurfasrary prefprredi

.groyp npy be bonded to the carbon bl ack surface via

afdizhe™MRat omi ¢ group. 15 Exanples of other atomc

greqps i ncl an al kyl group having 1 to 12 65 WD
?@@3&&9 PCI/ JP2007/ 068597 car bon at oms, an
0 su

ptionally TF¥ut ed phenyl group or optionally

S tituted pht hyl group. Specific exanples
priEsessi e case in which the aforenentioned
hydT ophi | i ¢ ‘gNbuRHi.s bonded to the carbon bl ack

%@‘?‘ﬁfﬁik& anot her atom c group include - C2HA000M

—@— CHp —'N(CHy); -
Qcocuz—*wccm)s

D)

| Cationic self'dispersible carbon black having the aforementioned

hydrophi]ic groups bonded thereto can be manufactured, for example, by
bonding N-ethylpyridil represéﬁted by,the foilowing structural formula,
e.g, by treating carbon black With 3—amino—N—ethylpyridium bromide,
but it goes withéut saying that the present invention is not limited to
this method.

7\
Q— CoHs

In accordance wit_h the present invention, the hydrophilic group

may be bonded to the carbon black surface via another atomic group.
Examples of other atomic groups include an alkyl group having 1 to 12
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5 represents an al kyl nmetal or quaternary amoni un),
-PhSOBM (where Ph represents a phenyl group and M

wo esesEmt s an al kyl netal or quaternary amoPCTIg2007/068597

and - C5H1oNH3+. In accordance with the present _
carkemt atoms, anpopgierdl lydswystitsited phesyngroapi gmartionally
di spersant can be al so used. 10 Exanpl es of

BuBs Rt in@pﬁ@hﬂ@fou@@ BIRIENESe Rmb R MRpSERAting the casé. in

di spersants i nclude natural systens, e.g, vegetable

MRS ahrerRion HTWAIRR i R80Tk BB

and_qui ps seed starch, seaweed pol ynmers_such

hlagkurfage Wa anstheryelomis gTanm la@@deaggéﬂ@gmﬁfwhere M

polynmers such as 15 gel atin, casein, albumn, and

cepreageis, amalkylinnetad bg guiasepncey ianes onpoahy, RS QsMHwikre
xant han gum and dextran. Exanples of sem -synthetic

PRt L B s MR S e LR L,

hydr oxypropyl cellul ose, d rboxymet hyl cell ul ose,
aateTRane ArpEner RS CHINID 'Sy ar ch sodi um

gl ycol ate, 20 starch sodi um phosphoric acid ester,.and
seawednl adegridance pothy the presgoh inventaerd iapagaeritriispersian
propyl ene glycol alginate. Exanples of pure synthetic
sipbieapigmehtdispetdint daal beBlss wwedh as pol yvi nyl

al cohol, polyvinyl pyrrolidone, and pol yvi nyl net hyl

et her ' ' . ' - | pked:

pol y o LxQEiplbt S BSARRAL B Aer ARARELRRP P flgment

aal ts.66 WO %§g8/ 035797 ‘PCT/ JP2007/ 06€597 t hereof,
Hipersa s 1uglugds naturgl wiskemer ¢-g; vegedablegpolymers such as

wat er - sol ubl e styrene- maleic acid resin,

ganearant, iragacanthl gumpgid ghen dkaxay g Igum,rlesust, beast gum,

VO

- sol ubl e vinyl naphthal ene nal eate resin, polyvinyl

BY&Eiﬁb?QE@ﬁm, RrRediMi BXd qudh€ 88K starch, seaweed polymers such

0- napht hal enesul finic. ‘acid formalin condensate al kal i
- et :ill . sal t. .
as alginic acid, carrageenan, and agar-agar, animal polymers such as

gelatin, casein, albﬁtniﬁ, and collagen, and microorganism-deriyed
polymers such as xanthan gum and dextran. Examples of semi-synthetic
systems include fibrous polymers such as methyl cellulose, ethyl celluiose,
hydroxyethyl cellulpse, hydroxﬁ?ropyl céllulo_se, >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 propylené glycol alginate. Examples of pure
synthetic systems include vinyl polymers such as polyvinyl alcohol,
polyvinyl pyrrolidone, and polyvinylmethyl ether, acrylic resins such as

non-crosslinked polyacrylamides, polyacrylic acid and alkali metal salts
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5 pol ynmer conpounds having a salt-of a cationic
functional group such as quaternary anmoni um or ani no

w@ewmsp3si7ar a si de chain, and natural pol ymer ceapoR20E=E068597

such as shellac. Anong them pol ynmers having
thereof] moeldwabar silnble stardrexydrybicoaginss waltemsoluble styrene
homopol ymers of acrylic acid, nethacrylic acid,
sl MERNMRIAeESh] & adsr- @bluare ﬁe@phxﬁﬁﬂeamhé Bcﬁqu&ie v;LQter
havi-ng ot her hydrop ilic groups are espeC|a y

mer. .. di spersant s
RUBLE Vi) PaphUB R N bareHERE ERV R 3 Beifine, pplyviny!
preferably 3,000 to 50, 000, nore preferably 5,000 to
alyobob B-naphtbadeneswitinicncd &rmaljn vondensase abkapmetghealt,

.m xing mass ratio of the pignent 15 and the dispersant

pelypiaf @napdynds hivinga sA0gLaehtibnic Mbiobal groupBsuch as
nor e preferablyl: 0.125 to 1 : 3. Using a polynmer
ghé&%ﬁi‘iﬂ bnflfnf n?}lg%%g%ﬁg %feaoaug 59in 3nd H&turﬁi‘m’;‘

Ime Is pre erre obt ai'fi ng
i tabl e dot ze. t refo are ncle , but
B O T e S e ehfrons YRS hagne
recordi ng paper is inhibited by i ntroducing a pol yner
tlitspducedrther@m a harloxiyk graigm duchesdaropolymeds of agrylice
pol ymer - di spersant prevents the cohesion of self-

déigp efethRbsy 11 1@ Nty rétitfa&elit act, SR opblinterd ﬁﬁﬁ%oﬁ&ﬁers
be snmoothly spread 1 n the fransverse direction. :

‘hanHidorp@r Aol 4 he eSSBS B P B f%rgquymer

Further, the pignment can be coated with a reS| n havi ng
1RGBTBYAI | i ¢ group and microcapsul ated to i npart

di spersion ability thereto. Any well-known

conv efthe oveightravbrageaanldoal arsweeight of the eopolgmers is

preferably 3,000 to 50, OOO more preferably 5,000 to 30, OOOA and even

| more preferably 7,000 to 15,000. The mixing mass ratio of the plgment

and the d1spersant 18 preferably within a range of 1 :0.06 to 1 : 3 more
preferably 1:0.125to0 1 : 3.

Using a polymer dispersant and‘ a self-dispersible pigment at t}re
same time is a preferred combinetion for obtainirxg 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 other hand, because introducing the polymer
dispersant prevents the cohesion of self-dispersible pigment, and self-
dispersible pigment can be smoothly spread in the transverse direction.

As a result, a wide thin dot is obtained and a perfect dot can be formed.
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5 m crocapsul ating a water-insoluble pigment wth an
organi ¢ polynmer. Exanples of such well-known

waeomsestrponal net hods i ncl ude cheni cal met hodBCT/JP2007/068597

physi cal nethods, physical -chem cal nethods, and
mec haRuctdler, thet pigsentSpechd ceated anph asresin bavingnet hods
are presented below. - Interface polynerization nethod
B?di@lh'ﬂ@@' gRYup'Rh o fc¥StapQulBa 6 i pakt &i@gefﬁéﬁ ta'bﬂﬁ‘ty'
substances are separately dissolved to obtain a
ﬂ%ﬁgﬁ{sed phase and a continuous phase, and a wal

ane is fornmed by a reaction of the two
substances at the interface thereof); - In-situ
pol yrdpy #ell-krowax somyeptional medhed camibersgd|fprgovering and

.gaseous nononer and a catal yst, or two kinds of

meaotcapd datingst ancasinsbhulde pigmpnt with fn eipanie pulgmet.
conti nuous phase nuclei particles and a reaction is

 ERHGAS, DL AR e g oG

ol r solution conpri.sing.core.substgnc articles.
Beeheds, physicl Biihod.mhysicilchrgicyjone thads Redmeghanical
aliquid to forma wall nenbrane); 20 - Corecervation
muehberds. shpembe pvanples ¢foriichamethddscarypreséntiedbelow.
pol ymer di spersion having core substance particles

di sper $gtbriA@ Rilfmiesizasi®panatiffd (anfhetRod by QAHEN 2w
(concentrated phase) with a high pol yner

B i LU

ich-g liquid js prepared .68 WD 2008/ 035797 . :
&wm@a&w@e@g# coptingaps phasegnd 3 Wl giecebyane 1s formed

di spersed in a solution of a wall nenbrane substrate,
bya raspen of e two isnbstacicesdt i intarfacedhereoflat i s not

- mscible wth the continuous phase of the dispersion

to ObL 3hifh FOFRRSIZRiorEMetROP( nitiHod byeehidid Bqild &

the wall nenbrane substance is

gaseous monomer and a catalyst, or two kinds of reactable substances
are sﬁpplied from any 6ne of continuous phase nuclei particles and a
reaction is induced to form a wall membfane);
— In-liquid curing and coating method (a method by which dropé of

a polymer solution ‘comprising’cc‘)re subsfance_ particles are insolubi]ized
with a curing agent or the like in a liquid to form a wall membrane);

~ — Corecervation (phase séparation) method (a method by which a
polymer dispersion having core sﬁbstance particles dispersed therein is
separated into a corecervate (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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5 dissolved is gradually renoved to forma wal |
menbrane); - Melting-dispersing-cooling nethod (a

woredoBoss7ey whi ch a wall  nmenbrane substance i SPUBEERL007/068597

such that nelts and beconmes a liquid under heating
am evIsch iadiore sabstianoe isrdispeesgaeinod sokitidrhef s whadk mpartbrase
heated and |iquefied, core substance particles are -

ghﬁ@&&@& dhb fa%férgm\f@ rlﬂtlfoﬂﬂ‘éeé- Shtod] hhaidf&mévlg xﬁfetnﬂseﬁ,@e

and -cool ‘ed to forma wal nbr ane) Gas suspensi on

tl bst
SF HR7 g té?‘émé%ﬁﬁh%%%ﬁ %ag%rswl §<9 obigiR B Rste
nmet hod and caused to float in a gas flow, and a
eBuilpieg, pnd@ medfumiia which thermameembrang suhstanee is

sprayed and m xed therewith to forma wall mnenbrane);

dTssolvadriserddya iy rembked t¢ foriebhwall hyembirgie)an ,
encapsul ated starting liquid is sprayed, brought into

olat e RpcRibe %ﬁﬁnngrdlgﬁ“@y‘arﬁﬁr AREY Wl el

BrE bl R BR e CCB R B b Rpiectmip dohid under

conprising anionic 20 groups are neutrali zed with a
bastingeadpmirdifies hbnebmal tgraperatyre sdiewdvibistancei i heated
wat er, the organic polyner conpound is kneaded with a

ﬁﬁuq{@fetﬁeun cie ABLeANG. dp’@didl'é@ afdishBR%R dihdeeiRe Ve Fatine
or acidic with an acidic conpound to precipitate the

BAPANER pO PRAHACATRR FoR Rt oPf Wh el i o)

69 WO 2008/ 035797 PCT/JP2007/ 068597 - Phase inversion
enul siFaeReRensiahernting methed (b ynathpd hyavhickicere

conprising a colorant and an anionic organi c pol yner
kabstagca padiiclesase snspinddd in gad by acdbpdized leedraieehod and
taken as an organi c solvent phase, and water is
bé’@égﬂjtd M4 e g% ﬂ%W andd ¥StinPRgas 6f tHGaR HEéRAbEane
substrate is sprayed and mixed therewith to form a wall membrane);

~ Spréy drying method (a method by which an encapsulgted
starting liquid is sprayed, brought into contact With hot air, and dried by
evaporating volatile fraction to form a wall membrane) |

—Acid prec1p1tat10n method (a method by Whlch at least some of

anionic groups Qf an organic polymer compound comprising anionic
groups are neutralized W_ith a bésic compound, thereby imparting
solubility in water, the organic poiymér compound is kneaded with a
colorant in an aqueous medium, and then made neutral of acidic with an

acidic compound to precipitate the organic compound and fixedly attach

it to the colorant, followed by neutralization and dispersion);
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"~ copolynmers, styr

5 sol vent phase is |oaded into water). Exanples of
organic polyners (resins) for use as materials

w@onsost7at i ng a wal I nenbrane substance of PCT/JP2007/068597

m crocapsul es include pol yam des, polyurethanes,
pol yestrsmse ipoéssior amudnificytiorsnethod (pahyﬂfmbhm athaeh a
urea resin, nelamne resin, phenolic resins, 10

' ﬁﬁkfﬁﬁ‘_@%ﬁ?ﬂﬂlﬁ%@ a 18R M hn Fidik r&rg&‘&@[{/ﬂ‘xgef ﬁ%@h{g a

protelns nat ural rubber carboxypolynet I'e

V|n I ohg Vin yrrol i done ol

RobiaieX GO R reBRrh ot 4h J9ken AP Go et msdent
ceIIquse eth% cel | ul ose, nethyl cell ul ose,
nhase @ad watsrds lpgdrdoinfethe lorganicsplyeat phasetwaithe organic
cel l ul ose, polyethylene, polystyrene, polyners or
sslpehtyphase 3flod8ed imtohyagsry! i c acid, polymers or
copol yners of (meth)acrylic acid esters,

(et NEeE1ES of G nggﬁélgelﬂ%%ﬂés‘f S%bf! ugétagrxﬁatferials

acry |c aci'd copol'ymners,

rene- nmal ei aC| copol sqdi um al ate atty
SR i o el ot apl SubaEarice AP IS E Dy
car nauba wax, and al bumin. 20 Anpng the aforenentloned
pelypmides, paly geethanes ppherstetsapplymrea seriaxyi resgroups
such as carboxylic acid groups or sulfonic acid groups

dlycaffonia$6s) . urkH rb 5, me¥@hé 6siaf pReRdIN iR, Jgani C
of yners include pol yvi nyl alcohof pol yet hyl ene

ﬁolr*{% RS5O o A OB 8 e nare

orret hacryl 70 WD 2008/ 035797 PCT/ JP2Q07/ 068597
bhergs OWEP n@%bwl@dm,, rehvitey! alcehplopelavig lpyryehdane
of 2-oxazoline. Conplete saponification products of

payymylydcetd tephalyvaryd cdask;mie@é gdlyvinphdére chlbrhle; @clelose,

they have I ow solubility in water, easily dissolve in

6@yl c@ﬁﬁﬁfse Qiéﬁ;hﬁ@feﬂtﬂoé@ %%tﬁ'b&ﬁldlﬂs& cﬂy‘ar&\ﬁ‘é%hyl cellulose,

acetate cellulose, polyethylene, polystyrene, polymers or copolymers of
(meth)acrylic acid, pblymers or copolymers of (méth)acrylic acid esters,
(meth)acrylic acid-(meth)atl:rylic'acid esters copolymers, styrene -
(meth)acrylic acid copolymers, styrene-maleic acid copolymer, sodium
alginate, fatty aéids, parafﬁn, Bée wax, Water» Wéx, hardened tallow,
carnauba wax, and albumin.

Among the afdrementionéd compounds, organic polymers having.
anionic groups such_ as carboxylic.acid groups or sulfonic acid groups can
be used. Further, Qxamples of nonionic organic polymers .include
polyvinyl alcohol, polyefhylene glycol monomethacrylate, polypropylene

glycol monomethacrylate, methoxypolyethylene glycol monomethacrylate,
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5 The anobunt of the organic polyner used as a nateri al
constituting a wall nenbrane substance of

worR@sosapsul es is 1% by nmass or nore to 20% bRCTER®07068597

| ess based on the a water-insoluble colorant such as
or (mpadymiegsreereof, casionannpiopekingByolyeidrs o 2t dxazalinent
of -the organic polynmer wthin the aforenentioned :
CBfffetd éaﬁo%iﬂ%ft%prfo&%té BibBlyvidyl@1ddhAGEE 885&:iAlly

coloration ability of -the pignent ‘caused by covering

bGepBABRRb Bl P RARPORT AR AT ARBORESS ot

capsule is conparatively |ow Were the anmount of the
wiaden byt hardhedisselvedpsoldiwiatans by nass, the effect of

.capsul ation is hardly denonstrated, and when this

amunThe sinvouret dffthie okgarpdlymepised taier Aetedabéeonistituting
coloration ability of the pignent is significant.

WA ﬁ%ﬁ{eagd%@aﬁ&r 0 i@{)czﬁgé?ﬂ% L’Jh?%’bgt frﬁgﬁg é?glftfr%&)g ’

anount o e organic polymer 1s wt

ss to 10% b ss,.based on.the jnsol ubl
DT e E dessdiss A (e  ReMEEIBAIRRIS, Iorant such as
substantially not covered and 20 exposed, the decrease
prgagut premewhongarbonyblacln By dethingithe am@mbvafitheloyganic
because part of the colorant is substantially covered

PO nikH wR kPO 81861 a fdrBfhen@fonRatradige CRVS poB&ibld ) WhAbR the
I's sinmultaneously denonstrated. Fromthe standpoint

SR, SpBRIERLAS o7 e oo SR B0l

aver age

pol ymers ysed | ccordance , 71 \AD 2008/.035797 L
D@W%%%#%‘Bé&ﬁ%%fgﬁntwlﬁ%&%wmﬂ%ﬂ fQHenkratipoh
or higher. The expression "substantially" exposed
bler ergamepolynsersinatthe d¢apswhd mhconhearmtively kiw.i 3here the

ecu

“intentionally exposed, rather that partial exposure

qai6wRd oPYh&efeatie pof_ﬁﬁer @Rt Ran AP hefssa ik EffagkoT-
capsulation is hardly demonstrated, and when this amount is more than
20% By mass, the decréase 1n coloration ability of the pigment 1s
significant. With considerétion for other‘p‘rbperties, the preferred
amount of the organic polymer is within a range of 5% by mass to 10%
by mass based on the insolﬁblé (;olorant.' |

. Because part of the colorant is substantially not covered and
exposed, the decrease in c_:oloration ability can be inhibited. Conversely,
because part of the colorant 1s substahtially covered and not exposed, the
effect of covering the pigment is simultaneously demonstrated. From the
stahdpoint of capsule manufacture, it is preferred that the number-

average molecular weight of the organic polymers used in accordance
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HhbEA5. 0 AIeRT5RNS,

5 Where an organic pignent that is a pignment having
sel f-dispersion ability or carbon black having

WG edoB/sE7sper sion ability is used as a col or ant PCT/E007/068597

di spersion ability of the pignment increases even if
tlith tdompessenointdigiorobgaiod gohigher. Mhetdxpresyionl e i s
conparatively low. Therefore, sufficient stability of

it sk an G40 886 =80 HRGeBNSWhAE a dthiSid GRiH EndRidtOridPis

advant ageous for the present invention. An appropriate
organi c polyner is preferably .selected accordin 0
Hignhotrl ssbhred FafhdBrlerual cBRomie d5S3T hedetiies. for
pol yam des pol yur et hanes, polyvinyl pyrrolidone, and
exomple, inhelesaadgunelshl e for the interface

.pol ymeri zation nmethod. (Meth)acrylic acid ester

pol.y ni¥leré arporga@i©pigidérst, tHatds B)pighenthaving self-dispersion
acid-(meth)acrylic acid ester copol yners,

ST TR S SRR Y g ol

ui table for the in-situ polynerization .nethod,
é&fdlllfﬁ?’éﬁl@’fl ARty #&P&\nlﬁ%ena%ﬁaﬁ?s geamifithe captrmtiof the
and epox resins are suitable for the in-liquid
ergamg pal/mnmom thegcapsubois. coBmparaitivel? owe.e Mhgreforg, and
casein are suitable for the corecervation nmethod. It
Seffient dtABHity VFYhR &n kbsragalchn MR dndiRednt 169 Rk BEAlg
capsul ation nethods can ge al so used to obtain
mn%rgg%gsulated pi gnment's. When
nversiton nﬁﬁhog oracid precipitation
method is 72 WD 2008/.035797 PCT/ JP2007/ 068597 L
sel ecfBRRIFOPRAtePEFEG pelimey srpnefenably selarted; according to
organi c polynmers are wused as the organic polyners

~ tlenstictoehpsation methodreldr exzanpleh polyastars, pflyamides,

m crocapsul es. Wth the phase inversion nethod, a

g?fgla&%’?ﬁglaglglsiggl?bgggg)g;i‘{éolg%&%g?]ﬁaieﬁ)%x9fre§%sa£'le QWiGble for.
the interface polymerization method. (Meth)acrylic acid ester polymers
or cobolymers, (mefh)al:rylic 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, gelaltin, albumin, and epoxy
resins 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-know'n conventional capsulation methods
can be also used to obtain ultrafine homogeneous microcapsulated

pigments.

| When the phase inversion method or acid precipitation method is
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“préecipitation net

5 di spersing or dissolving in water and a col orant
such as self dispersible organic pignment or self-

waele@pmssdbl e carbon bl ack, or a m xture of thePGEIF2007/068597

di spersi bl e organic pignment or self- dispersible
selebied 4 Hekmierocapsulgtiongeethodandioarc arganit polymgers are
polyner is taken as an organi c solvent phase, water -

uSed 939Ré otgﬁlﬁctﬂafyxﬁégsaéux@tﬁah g&hem%é}hbhhfe substrates
organi c 10 sol vent phase 'S ed into water

PLAGSERRRRY, ik inP it 25?%%%}0%%?@%%34 c?rhfi{?wés' o

phase i nversion nethod, no probl ens what soever_ ari se
svksirate or g sprppsite of anramaRiciarganicaolymericgpable ofsglf

to the organic solvent phase. In particular, fromthe

dispedgiagnr dissoivialy ingatdreantl a eclorantishachsselfdispeksible
di spersion for ink, adm xing a liquid nmediumof ink is

Hfga‘fhlé’ éﬁ@gr selﬁaégﬂ&si%tl@ eﬁrﬂ?ﬁﬂqacw drh t@ o the self-

a water contalnlngc e 1s

btaln a.manufacturi oce step
JPrRET bl PeAmi BTt sl RRRERPE GROBpOIARE apcuring
ani oni ¢ group- containi.ng organic polyner with a basic
agemio and amednionaadrganic polrmenisdgkenxs aredrganiaisolyeat
col orant such as a self-dispersible organic pignment

phasge, Sedtler 4 $R)ed iBkE tEAbR&MiIO kel knfpHase 6F €ie 8fganic
converting a pH value to a neutral range or to an

é‘ﬁl‘vghﬁ hAOOR: 1Bhh0d MeAGhEC afif @ﬁ!&&psuf;{t?&d R g&g&ﬁﬂed

& anPonr c group -conta I'ni"hg or
in thlxe to the pigne his cake.is
m%e disparsien phase WARerEon e ? PPRSS FOéBE@?
neutralizing some or all anionic groups by using the
bhasecimersionndethod, tio pnoblexhs whedsoaver lagde, evien if a vehicle
possi bl e to manufacture an aqueous dispersion

6PRhadF 10 F6¥ RIX & JURIxRAAIBIHEVrEanR %Iﬁ?‘éﬁt phiak. In

~contains a large anmount of fine pignment

particular, from the standpoint of enabling the direct manufacture of
dispefsion for ink, édmixing a liquid medium of ink i1s more preferred.

- On the other hand, vﬁth’ the acid precipitation method, a water-
containing cake is obtained by a manufacturing process comprising a |
step of neutrélliz.i"ng‘ some or all énionic groups of an anionic group-
containing orgam'c polymer with a basic compound and kneading in an
aqileous medium with a colorant such as a self-dispersible orgénic
pigment or a self-dispersible carbén 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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" nhecessar

5 Exanpl es of solvents that can be used in such
m crocapsul ation. include al kyl al cohols such as

woreiokassh7 et hanol, propanol, and butanol; arPOEIP2007/068597

hydr ocar bons such as benzene, .toluol, and xylol;

aeuambzauphnneormﬂhhmbnaqamapebyahhygtheehak&mnmmmnd
butyl acetate; chlorinated hydrocarbons such as

WitR ra%wf&hamm%&mse rﬂ@lsdlb&ggma It Enak@hens? awﬁ&ué&lsas
acetoné and met hyl i Sobut'yl ketone; ethers suc

etrah dr of and di oxane cel |l osol ves  suc
HEPRETU Pl e Aitate RO ap R SEPR00 R oRfhifS a
can be used in accordance with the object of the
large amounhffinepignentbt ai ned by separating the

.m crocapsul es prepared by the above-described nethods

f r om Eranfpdéy efddlvéieribat chy beanied inugah mhicré@ipyuddtion
or filtration, and stirring and re-di spersing the

afhad&hag gﬂoﬂo%ﬁ@ﬁ&seﬁlettﬂgﬁep %Eh th i%i)ta%r aa[}gi ?“tanol,

vent e average

capsul.at eq nt o bov - cri bed
RetRenc b Spatbon e b edYemSm mﬁy%zmsms yeh as
the colorant in the ink is preferably 2% by mass to
eEthgbadsyaten sthylmyetater ehdhaitylag%ate) chilminated12% by
mass. Wiere the anpunt added is |ess than 2% by nass,

hj@rdeatbiid dh £P@A61MrisandeH;26%e dicékid&Ba%ones such
density decreases. In addition, feathering and

S5k Y AL 5SS 0ER PR

15% by mass, the nqQzzles . in the ink jet 74 WO

and digmanes anderllomivey sedpas methal eplinsely eapprh butyls
that is in a stand-by node are easily dried, a no-.
elbsblven Avh énb ithabeambe wissd 1p acomdhinoe wish dl@@bb'ﬁBEdf the

- due to exceedingly high viscosity, image density

RGRE SO RS thiiR d E&ksé’ﬁr%tﬂ& t!mt miGBESAGHleSPbpared

hi nned i mage i s soneti ries ‘obtain

by the above-described methods from the solvents thereof by centrlfugal

sep'ar‘a'ltion or ﬁltrafion; and stirring and re-dispersing the separated
microcapsules together with water and a necessary solvent. The average
particle size of the capsuleted pigmentvobtained by the above-described
method 1s preferably 50 nm to 180 nm. | |

The content of the colorant in the ink is pieferably 2% by mass to
15% by mass, more preferably 8% by mass to 12% by mass. Where the -
amount added is lees than 2% by inasS, the coloration capacity is
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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5 - Penetrating agent Water-sol uble organic solvents

such as polyol conpounds and glycol ether conpound
weashes7ased as the penetrating agent. It is PCT/JP2007/068597

especially preferred that at |east any one of polyol

verpbngdp faratuwgthadi ight acstandrby mardb are @heily dared, a no-

gl ycol ether conpounds be used. 10 Where the nunber of

é‘j@étki@ﬂ pAkABmendntdeBuiO p¥PineGHBRY Bcienst & Atie tB ha@eedingly
ei'ght, sufficient perneatlon ability cannot be

BRG] o 58 Ty PR B

mediumis jnsufficient, and_ enbeddi ng of pixels is
srgrddand thnned imaage is somatimeapbtaingd. | nage density
~are sonetines 15 degraded. Preferred exanpl es of
PBénatiratiagEp@entds havi ng eight or nore. carbon atons
i nclude 2-ethyl-1, 3-hexanedi ol (solubility: 4.2%

| ‘22853‘2%%’)2 poluié é%éeﬂﬁf‘?mve?‘ﬁ?‘%??%ﬁﬂ. P ogaguils phe”

Skt AopaP R e R a? thd beraiiabne eaneP i & ©'Y

suitabl e glycol ether conpounds |nclude pol yhydric
efpeciadly prefgiredithat gt leass anyone: dfyiodyd qgmpmminds having
nmonoet hyl ether, ethylene glycol nonobutyl ether,

slight by nesie @60 bt o¥aE et dlytolettheF corlp6ahds Ba @s8ily col
nonoet hyl ether, diethylene glycol nonobutyl ether,

ety SR TR RS o BOREE Wie 3 éﬂé’ oA BpoRhd jp less
eyrish b hormnDap el perasan T SRR ghgcol
nmonobenzyl ether. No specific |imtation is placed on
Iduercﬁd@e:dedtimm stinedduring two-side printing, spread of ink on
the recording medium is insufﬁcient, and embedding of pixéls 18
degraded. As a result, text quality or image density are sometimes
degraded. |

. Preferred examples bf polyol compounds having eight or more
carbon atoms include 2'ethyl'1,3'hexanediol (solubility: 4.2% (25°C)),
2,2,4-trimethyl-1,3-pentanediol (solubi]ityi 2.0% (25°C)).

No specific limitation is placed on the glycol ether compound, and
it can be appropriately selected éccording to the object. Examples of
suitable glycol ether compounds iﬁclude polyhydric alcohol alkyl ethers
such as ethylene glycol monoethyl ether, ethylene glycol ﬁlonobutyl ether,

diethylene glycol monomethyl ether, diethylene glycol monoethyl ether,

diethylene glycol monobutyl ether, tetraethylene glycol monomethyl
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5 penetrating agent and it can be appropriately
sel ected according to the object. The preferred

waemsnss7eof the penetrating agent is 0.1% by neBST/IR2007/068597

2.0% by mass, nore preferably 0.5% by nass to 10% by
athey, pytlemy ghgehmonbetlgdethér, add polyhydrin al®hol acyd
on the wetting agent and it can be 10 appropri ately :

oeHea6 sath A CARGIcNG d19cdl oAbkl ofiliSandbel dﬁ@ﬁ| ghiesl

conmpound sel ected from anmong pol'yol conpounds
81QR88n%§1nhgn]des am nes, sulfur-eontalnlng

, ure€a conpounds, saccharides, propylene
carbonate, and et hyl ene carbonate can be

adv anN@g@@%ﬁCyh@s@&wme Hresthrr she pdded paounsmidhads

include polyhydric al cohols, polyhydric alcohol alkyl

pethetratingragepolaydyidican bal a:;qhobnate'llv seldeesd accoiréizsy to the
conmpounds can be used al one or in conbination of two

.QBJeHPr Phé :ﬂ?éﬁ?fed giﬁ%ﬁﬂlt Pt dﬁ’ Pﬁﬂ%ﬁfgi’lﬂ"g' :{%eﬁlt ‘rié)bo.ll"ﬁ by mass to

“1nclude e

hyl ene gl ycol ene

RIS S A o Bl s oo e

3-nmethyl -1, 3-butanediol, 1, 3 -prop anediol, 1,5
pWatsimeiasnt -1, 6- hexanedi ol , gl ycerin, -
1,2, 6- hexanetrlol 1,2, 4- butanetrlo

1,2, Smmemdmmhtatﬂﬂmsﬁﬂhéé@bn oEX tia agfenp@hﬁhy dah Ge
al cohol al kyl ethers include ethylene glycol

PR Gsn SR e B Bt S B o

nononet@yl et her, di et hyl ene gl ycol noethyl et her,
epepayRd selegtadtpm ameBRojyolcommounds; lackymaompn
mononet hyl ether, and propyl ene glycol nonoet hyl

emhdes, aExiaep) sdfmf-ccptﬂaymylgrqommjmmlso uresd yd:mpbimds

i ncl ude et hyl ene gl ycol
saccharides, propylene carbonate and ethylene carbonate can be

advantageously used.
| Examples of.pelyol compounds include polyhydric alcohqls,

polyhydric alcohol alkyl ethers’, and polyhydric alcohol aryl ethers. These
compounds can be used alone or in combination of two or more thereof.

Examplee of ‘polyhydric .alhcohols ihclud_e ethylene glycol, diethylehe
glycol, triethylene glycol, polyethylene glycol, polypropylene glycol, 1,3-
butanediol, 1,4'butanediol, 3-methyl-1,3-butanediol, 1,3-propanediol, 1,5-
pentanediol, 1,6-hexanediol, glycerin,'1,2,6-hexanetriol, 1,2,4-butanetriol,
1,2,3-butanetriol, and petriol.

Examples of polyilydric alcohol alkyl ethers include ethylene glycol

monoethyl ether, ethylene glycol monobutyl ether, diethylene glycol
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5 nonophenyl -ether and ethyl ene gl ycol nonobenzyl
et her. Exanpl e of |actam conpounds incl ude

wWORWBOBRP7 2- pyrrol i done, N hydroxyet hyl - 2- pyr POT/IRROO)68597

2-pyrrolidone, 1,3-dinethylimdazolidinone, and
momptmthal:etelmr E»e&hplleas ghycod marmethykéthee, diethylend eglycol
N- et hyl f ormam de and 1o N, N-di net hyl f or ram de.

oaospued cthed rieghylens glp@] Msish &0 lethdr)@nd propylene
di et hanol am ne, tri et hanol am ne, nonoethylanlne

g%%§P%%ﬁgb 1 ﬁggrtrlethylan1ne Exanpl es of
I

ur-containing conpounds |nclude dlnethylsquOX|de
sul fola hi_o t.hapol . 15 At | east_one conp
sel eckéa %ﬁw{p@& yre alrobsl agylpthereinglude etlaﬂene glycol

-1, 3-di net hyl - 2-i m dazol i di none can be used as the urea

wonpphenyl ethea apdethgleneaggéud mhoesbanzyl atleer.
nonosacchari des, di saccharides, oligosaccharides

(i ncl gdhp@1d of P&@&B@fohﬂﬁﬁlrﬁl&CinEﬁMeaN%Gﬂﬁm2j5§}rohdone N-

" pol ysacchari des, or derlvatlves thereof Exanpl es of

Rl 2 pRBERAG0p oL by, o Sy R R aSdinone,

mal t ose, cell obi ose, |actose, sucrose trehal ose, and
wad eseprelastamat i t ose, sorbi t ose, gl ucol act one,

and-nmal tose are especially preferred. Polysaccharides
are sHgamplésofagédsriatluiedormngntide! Nemethylfentamide M6
2008/ 035797 PCT/ JP2007/ 068597 are used in the neaning

nghﬁgkﬂg_ﬁygﬁggﬁgﬁs that are widely present in the

nat ur al as a-cyclodextrin and cel |l ul ose.
Exanpl.es g vati ves sacchari des includ
FeduERGm RS B be Bcls, BABA ARG K saelamine,

exanpl e, sugar al cohol's (represented

_ trlethanolamme monoethylamine, diethylamine, and tnethylamme

Examples of sulfur-contaim'ng compounds include

| dimethylsulfoxide, sulfolan, and thiodiethanol.

| At least one eemi)ound- selected from urea, thiourea, ethylene urea,
and 1,3-dimethyl-2-imidazolidinone can be’ used as the urea compound.

'Examples of saccharides include monosaccharides, disaccharides,
oligosaccharides (including trisaecharides and tetrasaccharides),
polysaccharides, or derivatives thereof. Examples of preferred
saccharides include glucose, mammose, fructose, ribose, xylose, arabinose,
gallactose, maltose,.cellobiose, 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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5 by general fornmula HOCH2( CHOH) nCH2OH (where, n

represents integer of 2 to 5)), oxidizing sugar (for
we@zx@spss97 al doni c acid, uronic acid, etc.), aP@moP2007/068597

acids, and thio acids. Anmong them sugar al cohols are

agpaeedahi yhe preainéng eacludienpiletantessihasmratmadhlyl present in
include maltitol -and sorbit. Anong them fromthe :

sheRdnsialwd{d, dRRNE! ¢-adycideRUGR ldriinde 1ulGseef fect i n
preventi ng degradatlon of eJectlon characteristic

cause e or at nd sol ubi Li t

o of crratRIbSBE R ARPET S GbePRiaRS ieRpe FidulinE spear of
di et hyl ene glycol trieth Iene gl ycol , propyl ene

bhe afsiremeaitiongd saeeharidss Gor example; syganaleghglsdirepresented
-1, 3-but anedi ol , 2,3-butanediol, 1,4-butanedio

By @ehbﬂl-ﬂrﬁummmzﬁEHOHﬁr(ﬂﬂﬂDHr(eﬁﬁe%, n represents integer
1 5-pentadiol, 15 tetraethylene glycol,

: ?;Q{g apgfn&é g‘ﬁ &'ﬁ tGP‘-Z X%ﬂﬁblte :%g???%%&h uronic acid, etc)
Rﬂzlrﬁg ﬁ?} Sgggé rthﬂ ?fatgg.le %ug%ag Ch em, sugzPry alrcc(,\)h(l)lgl %rl]'g especially

N- hydr oxyet hyl - 2-pyrrol.i done. The content of the
wesferned. digamples afisaganialioholy michrdeompltitskand sarhifs t o
50% by nmass, nore preferably 20% by mass to 35% by

mass. Ahfongzﬂletxﬂ Efr6 ANt StandpbRR of A¢m IiEraidde begllent
easily dry up and ejection of droplets is sonetines

| gﬁg{ﬁﬁ%‘lﬁvbﬂnhg %‘?Q&ftn(t)n 81' eje hﬁowgflgr&gexa gﬁ% I%ause(f By

ncrea excee

appr opri ate Viscosity. range. rfactant 78 WO '
Yoo oappyatipepn Bbl/lnsstslsemr ref €oPFRoMNdS fre glyeswin,
are placed on the surfactant and it can be

efipdene ghcel, yisthybaieglyadk oridtndete ghyvel, grppylene glycol,

Exanpl es of suitable surfactants include anionic

A P RN o,

| fllélugrtlarneedl n anllgtlhyg 1,3- B Et;fir?é:(ilgptl 3- propanedlol 1,5-pentadiol,
tetraethylene glycol, 1,6'hexanedi01, 2-methyl-2,4-pentanediol,
polyethylene glycol, 1,2, 4-butanetriol 1 2,6-hexanetriol, thiodiglycol, 2-
pyrrolidone, N-methyl-2- pyrrohdone and N- hydroxyethyl 2- pyrrohdone.

The content of the Wettlng agent in the ink 1s preferably 10% by

mass t0,50% byv mass, more preferably 20% by mass to 35% by mass. If
the content is t00 low, the nozzles easily dry up and ejection of droplets is
sometimes 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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Exanpl es of anionic surfactants include
pol yoxyet hyl ene al kyl .ether acetates,

waoloaensd7benzenesul f onat es, | aureates, and PCT/JP2007/068597

pol yoxyet hyl ene al kyl ether sulfate salts. Exanples
of noMoospiecifaulifmatzttmssarendhcmtbomtke ghefaetagitynnl 1t@n be
surfactants, polyoxyethylene al kyl ethers,

BB UL L a8 odldekbraBhE B khe BbjRRE. SExﬁﬁiﬁlé‘é Mﬁémmee |

sorbitan fatty acid esters, polyoxypropylene

BEALERNES TGRS aBicile sHEBERter iy eC LSt pinionic

p‘cl);éyoxyet hyl ene al kyl am nes, and gol yoxyet hyl ene
ypf@mta,e%cetnlsngwﬁpﬂ surigetantst yn feloginpeesntaining

surfactants include 2,4,7,9-

saetfaatmitby!| - 5- decyne- 4, 7-di ol , _
3, 6-di et hyl - 4-octi ne- 3, 6-di ol and 3, 5-

o oS, b b RaSH 61k PUTES i
| Hrfyno 104d%(§e&ylb§%%%&é1§§8) angﬁéflggragguced B{)Jlép?qsethylene

surfactants include |auryl ami nopropionic acid salts,
aHod ethemsulfgtie sadtsai ne, stearyl di met hyl betaine, and
| auryl di hydr oxyet hyl betai ne. Specific exanples

i ncl ubiRanAes ¥f ﬂd)ﬁi@hm/élﬂﬁétﬁn@%iﬂ&ude acetylene glycol
nyrl styl di net hyl am ne oxi de, stearyl dinethylam ne

S oat R TI AYRIA RS Sg er R

al kyl di yl am net hyl al_kyl :
@@zfeanmlyow y e S&ﬁ@ltapﬁémﬁqniesws Al FEPropylene
preferred surfact ants anong the aforenenti oned
polypsyethhylermr alkytbtdredpélyorydthybme Ayt estergd by

D)

QC

- General Fornmulas (1), (Il), (It1), 5 (1Vv), (V), and

f)My))x?@dl&‘l\éne sorbitan.fatty acid esters, polyoxyethylene alkylamines,
and polyoxyethylene alkylamides. |

| Examples of acefylene glycol surfactants include 2,4,7 ’9-,
tetramethyl-5-decyne-4,7-diol, '3;6-dimethyl-4-octine-3,6-diol and 3,5-
dimethyl-1-hexyne-3-ol. Examples of cpmmercial products of acetylené
glycol surfactants ipclude Surfyﬁol 104, 82,. 465, .485, and TG produced |
by Air Products Co, Ltd. (USA).

Examples of amphoteric éurfactants 1include laurylaminopropionic
acid salts, lauryldimethyl betaine, stearyldimethyl betaine, and
lauryldihydroxyethyl betaine. Specific examples include |
lauryldimethylamine oxide, myristyldimethylamine oxide,

stearyldimethylamine oxide, dihydroxyethyllaurylamine oxide,
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Rl -0- (CH2CMO hCH2COOM CGeneral Formula (1) In the
Ceneral Formula (1), R represents an al kyl group. h

WO e@sesEm s i nteger of 3 to 12. Mrepresents aPgT/oree07/068597

sel ected froman alkyl netal .ion, quaternary

polyoryetinylepea¢aeonat yﬂ;ﬂibﬁlptmmthyhmnﬂa oxife, dimethylalkyl
al kanol am ne. CH2COO- R2 (OBSCHCf} O RZ CGeneral Fornula

‘ (cbl:anljlt') Heh;?m@eﬁﬁﬂ Fime Py dryd bbiaink2 represents an

al kyl group. represents any one selected from an

phoopRBRGR err%cﬂaur%#%%%a Ao theg r%ﬁéﬁp@ef; BRbounds

General -Formula (111) In the General Forrrula

aepsdeetpddromithese @%IM@@?P@FI&}DGGHRY&@B?Y@S@]@S&( ) ﬁltlgadbﬁ

of 5to 20. R (OCH2CH2) j OH General Formula (1V) In

(Ive, GBpand!(VEpbelswva (1 V), ‘R4 represents a hydrocarbon
group. j 20 represents integer of 5 to 20. 80 WO

RO08603%¢0r , BGT SF20Q74Q6A58M CH3 H-. (OCH2CH?) L-

- (OCHCH2) -R6 Gener al Forrrula(Vélnthe Gener
€

For nul a (V) R6 represents a hydr ﬁ?%ﬁirpﬁ%‘ﬂ]ﬂ and
p represent integer of 1 to 20.

In the General Formula (I), R! represents an alkyl group. h

represents integer of 3 to 12. M represents any one selected from an

-alkyl metal ion, quaternary ammonium, quaternary phosphonium, and

alkanolamine.
(I)H_,_COO—RZ

MOSSCHCOO—RZ General Formula (IT)

~ In the General Formula (ID, R2? represents an alkyl group. M
rep'resents any one selected from an alkali metal ion, quaternary

ammonium, quaternary phosphonium, and alkanolamine.

R3 ' 0(CH,CH,0) H _
General . Formula (ITI)
In the General Formula (IID), R3 represents a hydrocarbon group.

k represents integer of 5 to 20.

R*~ (OCH,CH,) jOH
General Formula (IV)

In the General Formula (IV), R4 represents a hydrocarbon group. j
represents integer of 5 to 20.
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CH3 CH3 CH 3 CH3 CH3cHcH CGC G CH2cHCH3 Q CH2; CH2

H2 CH2 -0 a HH General Forrmula (VI) 5 In the General
wo-oo0sba9{ VI ), g and r represent integers of OrP¢DIRR007/068597

Surfactants of structural formulas (1) and (11) above

are presentedC pecifically belowin a free acid form

| - 1) ( ) 120 (CH2CH2O) 3CH2000H (I -.2) :
12 Q) 4CHc:00H 10 (| -3): o’ (CH2)

-4): CH3_(CH2) 120 (CH2CH20)

6CHZC(I}I (1-5): CH3 (CH2) eine@loF? ) 6CH2COOH

CH3 (I -6) : CH3 (CH2) B6CHO (CH2CH20) 3CH2COOH ( CH2)
5CH3 Bd tNOG206 8410867971 aF(V)] RP260ms66859 hyd@darts group. L
CH2000CHCH2UHCH3  HO3S - CHOOOCHCH2CHCH3  CH3 CH3 CH3

SHEQORGHIIGEHREIRER 1 to 20.
| CH; CH, CH, G,
* CHGHOH G~ C-CCH,CHOH,

19
) (1
CHy || cHy
Q /q {) r
H H |
General Formula (VI)
5 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. -

(1-1).CH; (CH,) ;,,0 (CH,CH,0) ,CH,COOH
(1 -2)% CH, (CH,) ;20 (CH,CH,0) ,CH,COOH

10' (1-3): CH, (CH,) 5,0 (CH,CH,0) sCH,COOH
(1-4):CH; (CH,) ,,0 (CH,CH,0) ,CH,COOH
(1-5): CH (CH), GO (CH,CH,0) CH,COOH
CH, |
(1-6): G, (GHy) (O (CH,CH,0) ,CH,COOH
(CH,) ;CH,
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HOBS - CHCOORi CH2CH2CH2CH3 CH3 CH (CH3) 2 CH2COD0CHGH
(CH3).2 HOBS - CHCOOCHCH (CH3) 2 CH (CH3) 2

wWCORDS08220H (CH) 2 HOBS- CHCOOCH2CH2CH ( CH3) 2rP&T/JP2007/068597

Preferred exanples of fluorine-containing surfactants
are represented by Ghnebly Fornula (11-5) bel ow.
(11-5) = CF3CF2(CF2dr2) m CH2CH2Q( CHZCH2O) nH I n the -
ﬁgnﬁ;al For nul & QQQO(B'K?HZCMCHaepr esents integer of 0 to
I0~A- represents integér of 1 to 40. 10 Specific
exanpl es h,SHCHCOBEHEHEHBH I ng surfactants include
per f 1 uor oal’kyl sul f ohi ¢ 4ci d” conpounds,

per f1uoroal kyl carbo@l] i €Hacid conpounds,
per fl uor oal kyl phosphoric acid ester compounds,

perfluoroal kyl et hypygne oxi de adducts, and

pol yoxyal kyl ene et pegr pol ynmer conpounds having a

ferfl uor oal kybﬁegobgqcrchlgﬁ M) a side chain. Among 15
IHe®) : pol yoxyal kyl ene 2ethet Pol yner conpounds having a

per f | uor HaySky CHCOOEHDIGCAAEI35707 PCT/ IP2007/ 068597
al

ether group in a dide ¢ n are especially preferred
because t hey dem$Hstrate | ow foam ng ability, a |ow
| evel of bioaccunul ation, which has becone an

I mportant issue in ﬂﬂt@ﬁ%h%ears, and a high | evel of
safety. Exanpl es of jperf roal kyl sul fonc aci d
conpounds i ncl g OGéH@ﬁWCH roal kyl sul foni c aci ds and

’ﬂdFBDuoroalkquuF onic acl ¥ salts.

10,5 —CHCOOCHH (CHy
CH(CH,),
12y CHZCOOCHZCHZCH (CHy),
- H0,S—CHCOOCH,CH,CH (CH,) ,

- Preferred examples of fluorine-containing surfactants are

. represented by General Formula (IT-5) below.

UPE)1CF3CFACF2CFQ;{&QCHZOKHQCH20LH
In the General Formula (II-5), m represents integer of 0 to 10. n
represents integér of 1 to 40. |
Specific examples of fluorine-containing surfactants include
pefﬂuoroalkylsulfonic acid comﬁounds, perfluoroalkylcarboxylic acid
compounds, perﬂuoroalkylphosphoric4acid ester compounds,
perfluoroalkylethylene oxide adducts, and polyoxyalkylene ether polymer
compounds having a perfluoroalkyl ether group in a side chain. Among

them, polyoxyalkylene ether polymer compounds having a perfluoroalkyl
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w@eooBlosgyppal kyl car boxylic acid salts.

Exanpl es of perfluoroal kyl carboxylic acid conpounds

i ncl ude perfl uoroal kyl carboxylic acids and

Exanpl eRCTIP2007/068597
per f1 uor oal kyl phosphoric acid ester conpounds include
ethrargrouprioal &idephasphor esperially peiferreddredatie they

perfl uoroal kyl phosphoric acid ester salts. Exanples of

Hetnasyalk Yowe Fsa ik AbRRY Y A Béw IOFB1 U Bsisaciad ul§tidn, which
perfluoroalkyl ether group in a side chain include

B3 PRERs SR o {Sa}l T4 YRHL hE iehy el of gafety.

acid esters and salts o) $c‘)llg¥oxyal Iene et her
pol ynExamies agperiim @H#YE uf Ryld compreungsonslyde o

.side chain, and salts of pol yoxyal kyl ene et her

petfiumavallydsulfignia apits 4mbpedlkoroaikyisilferio wpid salss.si de
chain. Exanples of counter ions of salts in the

O

20 r opri,at el nt he

pruliip g Dok L Bipdari e B ThaTeaghokilin B satts.
surfactants. Exanples of commercial products include
Sur f | Bxamples of perfiywroglkylnlospboreiacidesdtasr comprmds
S-141, S-145 (all are manufactured by Asahi d ass Co,

tidhude pEHlgsrad T Bdsp Hosidaid BEtéd8 andC- 129, FC- 135,
FC-170C, 83 WO 2008/ 035797 PCT/ JP2007/ 068597 FC- 430,

Rl b pReaumpagiatali. 210 Lo 2 e by

Dai ni pon I.nk , Ltd.); Zonyl TBS, FSP,
FSA, §RImJR§95 ogg&yoyggéﬁy&ye pog@‘-’%‘o@ml’ﬁl’e hagllng a
manuf actured by Du Pont Corp.); FT-110, FT-250, 5
parfhidroa Kyl 400; gfenplimta sidp- (Aﬁﬂﬁ\mtlaklb p@h&)xyalkylene ether
manuf act ured by Neos Co,
polymers having a perfluoroalkyl ether group in a side chaln sulfuric
acid esters and salts of polyoxyalkylene ether polymers having a
perfluoroalkyl ether vgroup in-a side chain, and salts of polyoxyalkylene
ether polymers having a pérﬂuoroalkyl ether group in a side chain.

‘Examples of counter ions of salts in the ﬂuorme containing
surfactants 1nclude Li, Na, K, NH4, NH3CH20H20H NHz(CHchon)z,
and NH(CH2CH20H)3.

Appropriately synthesized compounds or commercial products may
be used as the fluorine-containing surfactants.

Examples of commercial products include Surflon S-111, S-112, S-

113, S-121, S-131, S-132, S-141, S-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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1,0 0 20 nm nore

Ltd.); and PF-151N (manufactured by Omova Co, Ltd.).
Anmong these products, in terns of reliability and

W@ 008103879 | mprovenent, Zonyl FS- 300, FSN, FSNF/I007/068597

FSO (all are manufactured by Du Pont Corp.) are
BiCe£230,r8d-4310(all sresnanefadtarahby Bumitesior8Mmol, £itd); can
be used as a pignent fixing agent. In the resin -

RBHaFAOF-470, P 4085 FA7TRTR Ia% %aﬂﬁﬁc%l%aedysBQIﬂl?ﬁwﬁtIﬁk and

serving as a continuous phase. If necessary,

CRRPP Sk 05 2T T 50 P Ft 2B RORL 031 o,

serV| ng‘é 2 a di spersed phase _conponent (content of
P hakh are manafariired by Byi Pongniorpi. b AT-1 30, FT-250,

,generally preferred to be within a range of 10% by

FHs251, " T-a%0By Fifeks0, FIODSW (8l des atd mifatiire@$3deeds1Co,
an ink jet printing appar atus, the average particle

$kd % Hd PFPfs 19 S idac a%(?%y mfﬁro@g%dagg& )193.1%03]1,1_5; Phese

nmt03

|f|cI|mt on the fine resin
Bg‘?‘f CéT’ én smﬁ&ﬁ ﬁ fef?ﬂ? Oé?r@ﬁg)@dlwemm Lo JS
%I‘I ately selected according to the object.
EQ Ns SIN-3001 BEO(alleasiermannéiasieediby P Pont Slonp. ) are
vinyl acetate resin, styrene resin, butadiene resin, .
piefeﬁ@q- but adi ene 84 WO 2008/ 035797 PCT/ JP2007/ 068597
resin, vinyl chloride resin, acryl-styrene resin, and

’a%g{n&hmsq&ge resin. Anong them acryl-silicone

esrn 1s especially preferred. Appropriately
synth i.ons or comerci al products may

used igletzrggmseéng{‘ iy bgised asapigrANHRX NG RADL| lel the
resin enul sions include Mcrogel E-1002,

resin emulsmn fine resin particles are dispersed in water serving as a
continuous phase. If necessary, the resin emulsion may also contain a
dispersant such as a surfactant.

The content of ﬁﬁe resin particles serving as a disper-sed,phase
component (content of fine resin.particlves' in the resin emulsion) is
generally preferred to be within a range of 10% by mass to 70% by maés.
With considerati.on‘for usage i'n;(.m' ink jét printing apparatus, the
average particle size of fine resin particles is preferably 10 nm to 1,-000 _
nni, more preferably 20 nm to 300 nm.

No specific limitation is pléced on the fine resin particle
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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inkis prefer

E- 5002 (styrene-acryl resin emulsion; manufactured by
Ni ppon Paint Co, Ltd.); Voncoat 4001 (acrylic resin

weeaB®339a7 manuf act ured by Dai ni ppon | nk and EEmm2060/@8597

Co, Ltd.); Voncoat 5454 (styrene - acryl resin ‘
eesthsviay] chiorideardsim eatripl styaene pepsin, and aand-Glheoneedsin.
Go, Ltd.); 10 SAE-1014 (styrene-acryl resin enul sion;
Aaibil 2 e dih e8cY-silidoRe ri'egﬁloiré espBeiallyGrbfersdd Vi nol

SK-200 (acrylic resin enul SI on manuf actured by

Sai de Ltd. )y AC- 22

Cacr yppioikifitiy Sonurtstyel el dhs OedRmdrial bradypts may
Eo Ltd.); Nanocryl SBCX-2821, 3689

Ela 2§ithe aspin elsioRm| si on; manufactured by Toyo

1nk Co Ltd.), and 15 #3070 (rret hyl met hacryl ate

pol y nﬂxanqﬂ'em oﬁanhﬁiemai;al presinfenctilsicads imgludd MienogebEor002,
Wrks, Ltd.). The anount of the fine resin particles

R PR 0 Tl AT o

abI ss to 20% mass,
B echs A0 Lot Tt sin smavety Saastatned bF aikispon
amount added is | ess _than O. 1%b mass, i nprovenent
bnk padiGhemials Goc Lidyi Viepcent 5dpé &sﬁymﬁne seahiliresin i s
sonetinmes insufficient, and when the anpunt added

enadsida; nkxitefhytured dy B:Iu@bpﬂ)dﬁ InlohnllGhdmical NCs! Dide
is sonetines degraded. 85 WD 2008/ 035797

ST LGRS L pSaR N AP NPl oon

sn For IN-curabIer si n_ can he obtajned
f%) L ﬁww@@% 208 agy Hoaesin GmeTPB getured by
mell-knomn acrylic 5 photopol ynerizabl e nononmers and
Serden thtmcaipé) yitdr)i Pairhel AC 226861 (aBrdimptesin emulsion;
acrylic photopol ynerizabl e nononers include: (1)
manufactured by Rohm and Haus Co, Ltd.); Nanocryl SBCX-2821, 3689
(acryl-silicone resin emulsion; manufactured by Toyo Ink Co, Ltd.), and
#3070 (methyl methécrylate polymer resin emulsion; manufactured by
Mikuni Color Works, Ltd.).

'The amount of the fine resin particles contained in the resin

emulsion that is 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 is sometimes insufficient, and when the amount added exceeds

50% by mass, stability of the ink in storage is sometimes degraded.
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unsat urated carboxylic acids such as (nmeth)acrylic
acid or esters thereof, (2) acrylam de,

woredos@ss7yt am de, or derivatives thereof, (3) aecwir2007/068597

conpounds and ot her nononers. 10 Exanples of the (1)
unsat Iif mécedsay; bAYtiurabld risis uedy bs usédrih bymbinydtien with
aci-d or esters thereof include alkyl (neth)acrylates,.

@H&hﬁé&&&és&mmegﬁ{_yl ates, hal ogenat ed al kyl
(met'h)acryl ates, al koxyal kyl (meth) acryl at es,

I(q?/rgtr gﬁéglf’%%%i% W %ggﬁﬁ%f{)? l?fét“l’ﬁ%m(yl at e,

allyl (meth)acrylates, 15 glycidyl (neth)acrylate,
B@lymﬂ%&ﬁﬁm?%%g lpiagt ene St amongweH)kenown aesdic

al kyl ene glycols, polyoxyal kyl ene gl ycol nono- or

ﬂhbtﬁibl})xﬁéfiﬂlblb&ﬁbnoméi'mhﬂ)&cﬁih@pﬂ&@belymerizable oligomers.
tri(nmeth)acrylate, and pentaerythritol

RS AT oo R g g

ryl am de,.nono- or_dis tuted wih an al
s tafe LoTparslis AP manRn e atuher Sstes tHeoreot
gget h) acryl am de, N, N - al kyl ene bi s(neth)acryl am de.
aepyleenide, (@}hatiyjamide sy dedivadivgs shbrsofne) anelic
include allyl alcohol, allyl isocyanate, diallyl

BhhpoLAlSandihés mdovlerssocyanurate. 86 WO
2008/ 035797 PCT/ JP2007/ 068597 Exanpl es of ot her

(ot npaplfics 4P 60 ARk AT b tRieBelas IR0SH 2

(met h)acr enoxye

| opent enoxypropyl . (et h) acryl at e; (rre h) acryl iC
g‘@?ésé%’ fc asid ogestary thareofiyeure allexldmatd
nonoet her, (nmeth)acrylic acid ester of 5

| ppdlyatky b (ytidnerydateso hyhreepgtahalkyl Ymeth)acrylates, |

di oxycl opent enyl nonoether; dicycl opentenyl

Sl]ﬂﬁ@'ﬁ'ﬂiﬁ (ﬂ%ﬁ)&%@@ WM}%‘:{H&&I GheH B Rates, ‘amlnoalkyl
(meth)acrylates, tetrahydrofurfuryl (meth)acrylate, allyl (meth)acrylates,
glyci(iyl (meth)acrylate; benzyl (meth)acrylate, phenoxy (meth)acrylates;
alkylgne glycols, polyoxyalkyle’ne glycol anO' or di(meth)acrylates;
trimethylol propane tri(meth)acrylate, _and pentaerythritol
tetra(meth)acrylate. |

Examples of (2) acrylamide, methacrylamide, or derivatives
thereof include (meth)acrylamide mono- or disubstituted with an alkyl :
group or a hydroxyalkyl group; aﬁd 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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W@2@803w971, 1- bi snet hyl - 2-

di cycl opent enoxyet hyl nonofurmate or diformate; nono,
di acryl ate or nono, dinethacryl ate of

PCT/JP2007/068597
oxyet hyl ) spiro[ 5, 5] undecane, - 3, 9-bi s(1, 1- bi snet hyl -2-0
xyet hjixpniplés 8f 6thetOnomémaoxasbudo]ssobbinyldemxdhiacrylate,

3, 9-bi s(2-oxyethyl)-spiro[5, 5] undecane, 3, 9- :

BoffAm9X YabtWakrdath, didRidmRintéaxamRhy PlnRe ) 409 E5RNE

or mono, diacrylate or ‘nmono, dinfethacrylate of

' ‘ \ i duct. f
A R S SR
pnoacryl ate or. nethacry] ate; . .
a?eégalﬁn@oglw@[@s:ml%}e@ewk weppethest (metagrylicacid gster of

bicycl e[ 2, 2,1] -5-hept ene- 2, 3-di car boxyl moal | yl ester;

dolypsyefiydemeoepylyprépydéeng ghyrepl dickycltipeycdmlandestthoy;!

oxy -ether (meth)acrylate, and

didyvRpedtayal ereihath o cléﬂ@ft@ﬁ@%@&é%ﬁnn B

phot opol yneri zabl e nonorers nmay in |V|§Ually

r in conbinatiqgns of.two or e thereof. 20
BiexrlsPe B ORI o Sehur Bt reriormate Bongofigewlate or
include acrylic acid esters of epoxy resins,
mene; dimethaoyplage of 8:9-biskhathismethylni yvi nyl  al cohol
prepol yner, polyacrylic acid or maleic acid copol yner
pxyatbly)epirs (5, Blithdeties, 3O ILISITEN-bisnSet hHP220834 RyIP- 04,8, 10-
PCT/ JP2007/ 068597 Exanples of the acrylic acid esters

e

esins, acrylic acid, and nethyl.tetrahydrophthaljc :
5@%‘&%@% éé&#@ﬁefrapzsawg detlupgesane. oz imang iacrylate
2- hydroxyet hyl acryl ate, and open-chain 5
pomone;, dzaethacrekite of efhydénpe bxiyde ahi mopyleatesoxade adduct
pht hal i ¢ anhydri de. Exanples of unsaturated pol yester

D e e by BHAS of kb pRACH TR or
methacrylate; 1-azabiscyclo[2,2,2]-3-octenyl (meth)acrylate,
bicycie [2,2,1]-5'hepténé-2,3'dicarboxylmnoallyl ester; dicyclopentadienyl
(meth)acrylate, dicyclopenfadjéhyl oxy ether (meth)acrylate, and
dihydrodicyclopentadienyl (meth)acrylate.

These phdtopolymerizablé mononiers may be used individually or
in combinations 6f two or more thereof.

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 oligomers.
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pht hal i ¢ anhydri de, and propyl ene oxi de, reaction
products of polyvinyl alcohol and

wokemenssrbDl acryl am de, and reacti on produces OPCT/JP2007/068597

pol yet hyl ene 10 gl ycol, mal ei c anhydride, and gl ycidyl
met hatixghgtles ofEdeptyiicaicid obteys ofthea¢mdyatesins include

prepol yners incl ude products obtained by etherifying

H%l}‘éiﬂ?yéth%'r(iﬁﬁéﬂylﬂet& bﬁmﬂam %Qé’t‘i’éﬂ Qﬁo&ms of Bf8xy
ding a glycidyl nethacrylate. Exanp es of

REH8 Aot B A Pl B b BR A R PARHS! RRES

et her - rral ei ¢ anhydri de ﬁg{i)ol ynmer and 2- hydr oxyet hyl
wedysts phepasydresiehapd ¢d ptyl aceylateldind eprn thain

vreacted with glycidyl nethacrylate. Exanples of other

polyposrezatiomestod of ghyeddylntaprydpel ankphthid aghydride.
acryl oyl groups or nethacryl oyl groups at both ends in

- Whi chpgQuiby BrYAab &SRS gagg&@} %ggﬁcggﬂﬁe‘}& @hﬁ@ esters of

poI yest er segrrents or nts S are

puBRembcd fuprean §’°€>§"&E&"q§5ﬁ’§tﬁﬁ raacrh h pervdiscncid,

they can be appregrlately sel ected as necessary.
Bhthadicanhydmdhemdprapyhens exidgSreattip0qaoG86R polyvinyl
PCT/ JP2007/ 068597 include pH adjusting agents,

altohsEpihd N-afdthilvgalylaeedy SindaRhttivs bro@ﬂ@@;t(ﬁ',p dyethylene
anti oxi dants, UV absorbers, oxygen absorbers, :

BlYRbE B PBly At drid R LGB A Bacrigte,

benzi sot hi zoI - odi um ehydroacet ate, _sodi um
sor bakgample ¢ @wﬁ'a&w 2) pxrRmly B ipglude grodwcts
benzoat e, and pent achl or ophenol sodi um

~ obtained by etherifying polyvinyl alcohol with succinic anhydride and

then adding a glycidyl methacrylate.

Examples of polyacrylic acid or maleic acid copolymer prepolymers
1nclude reaction préducts of methylvinyl ether-maleic anhydride
copolymer and 2-hydroxyethy1 ’acrylate? and such products that are
additionally reacted with glycidyl methacrylate.

Examples. of other oligomérs include- urethane prepolymers haviﬁg
acryloyl'groups or methacryloyl groups at both ends in which
ponoxyalkylene segments or unéaturated polyester segments, or
segments of both kinds are joined. via urethane bonds.

- Other Components -
No specific limitation is placed on other components and they can

be appropriately selected as necessary. Examples of other components
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“hitrite.

No specific limtation is placed on pH adjusting
agents and any substance can be used according to the

wobjeoss7oprovi ded that it can adjust 10 pH t oPGT/@I2007/068597

hi gher, wi thout adversely affecting the ink that wll
hEluqlxr pbbmdgahstlﬁga{mhms aftisepiicti tefupigahdzersts agtmgﬁﬂt s
i ncl ude am nes such as di et hanol am ne and

hééﬁshﬂﬁﬁbﬁiﬂaﬁ%s BVARsHsas, dyg%'ﬂ‘ﬁkéorﬁ@xtsabndel grrent S

such as [ithi um’hydroxi de, um hydroxi de, an

15 hydr oxi de; annonlun1hydrOX|de quat er nary
gﬁéﬁ% ulf’r@}]ﬁﬁ/rﬁrom de, quaternary phosphoni um hydr oxi de,
and carbonates_of alkali netals such as |ithium

car boBzamplevel the antisephig/antitunga) egants inelude bénat e.

‘Exanmpl es of the antirust agents include acidic

benZisdtdsazalomHonef sudianl deliyplroasevane, Wvdium sorbate 2-
thi odi gl ycol ate, dii sopr opyl amoniumnitrite,

BfﬂHﬁFeft}ﬁdif 1- &ﬁ]hetsi%&{ ! dddthf b@ﬁ%al‘ﬂ% C %%g@&%%@%@ﬂéﬂ&‘

es of anti oxidants
"ldl oxi dant S (| ncluding antioxidants based on
H8-ed phenol s), ami ne antioxidants, sulfur-
contai ni ng antioxidants, and phosphorus cont ai ni ng
ant i oNodwecific 189ita0on0is $1ae57eY pPCIA 1IRE0R 4 ®885a1d any
Exanpl es of phenolic antioxidants (including

Sudtantsladd be hasd @cétﬁ'dihhg‘ tetlesl objeet) cﬂr%irlade'dr’c‘h'a'!a' ¢€can ad]ust
but yl hydr oxyani sol, 2,6-di-tert- butyl - et hyl phenol , .

B Y ey ity e Ay g ghac il v

2' -met hyl enebi s(4- net hyl-6-tert-butyl phenol), 2,

E“ﬂﬁﬁ?ﬂylenebls(4 5 et hyl - 6 tert-butyl phenol),

4,4' - putylidenebi s(3-nethyl -6-tert-butyl phenol),

3, 9- bEsapled eftuitabily pIP adfysBing agents include amines such as
-(3-tert-butyl -4-hydroxy-5-

AREANAAIBBAYE JRIdORIIRY herayd #leh b liroddes of alkali metal
4,8, 10- tetraoxasplro [5,51 undecane, 1,1, ‘
f [t eqits st {:Iﬁ faﬁé{tmnnl}ﬁj 25 ¥1d5e 85 1tun§J %yﬁr(?m(eig,ylll(i) fAsSium
hydranide; ammoniunl nydroxide, quaternary ammonium hydroxide,
quaternary phosphonium hydfoxide, and‘ carbonates of alkali metals
such as lithium carbonate, sodium carbonate, and potassium carbonate.
Example‘s. of the antil;ust agents includ_e acidic sulfites, sodium
thiosulfate, ammonium thiodiglycolate, diisopropyl ammonium nitrite,
pentaerythritol tetranitrate, and dicyclohexylammonium nitrite.
Examples of antioxidants inclnde phenolic antioxidants (including

antioxidants based on hindered phenols), amine antioxidants, sulfur-

containing antioxidants, and phosphorus-containing antioxidants.
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2,4,6-tris(3,5-di-tert-butyl -4-hydroxybenzyl ) benzene,
and 10 tetrakis[nethylene-3-(3, 5 -di-tert-butyl-4'

whyasosyrphenyl ) propi onat e] net hane. Exanpl es OPCEIR20&7/068597

anti oxi dants i nclude phenyl -f 3-napht hyl am ne,
a- napBhyipdes ofphéhdlic ahtieddabts (thelpd e a;ttlenﬁmmsrbaeed
phenot hi azi ne, N, N -di phenyl - p- phenyl enedi am ne,

8151 %ﬁldefeﬁrﬂhetﬂéqébl 1&1&&@ Sﬁtylh?dﬁ)x‘}'anié?ﬂQ &4 tert butyl-4-
butyl phenol, 2, 4- |net y ert-butyl-phenol,

dr
AP R Grpasdierspueylct prBrghpny Rpropionate,
but yl i denebi s(3-net hyl - 6-tert-but henolz
3 crmathy smebi@ ety Gptart muﬂ@hynpneiaf’methe —e

[ methylene. 3-(3, 5-di-tert-butyl-

el &- wryﬁhtﬁmﬁbpplmélhﬁ}rﬁﬂéﬁ@i@@ @ebhyl-6-tert-butylphenol),
1 1 3-tris(2- nethyl)4 hydroxy 20

'sul uE{gg%%g?ﬁf%%q%ﬁ i OXI ﬁ%gpﬁkclﬁge di lauryl 3,3'-

thio ropj.onate, dis t hi odi pr opi onat aury
g]le,ggy eng pgmlep jﬁ;ﬁgﬁ -2,4,8,10- tepcra(?xasplr TB 5hundecane

di myristyl-3,3" -thiodi propi onate, distearyl-(3, p3' -
1ﬂ|,ibﬁrlp%mebhyih‘¢hyﬂrm 5etprtohe1t}dphem§dﬂnltaneaﬂu3 5-trimethyl-
di l auryl sulfide. 90 WD 2008/ 035797 PCT/ JP2007/ 068597

42670 6@, 5 Ui REASING1 UShFokFhon AP RALLRX  Aant s | ncl ude
trlphenylphosphlte octadecylphosphlte

' rIISO ec hos u yl,trithi ophosphite, and
etf?\%ﬁ@?ﬁ (Pte 3%{)1 ‘i’ss of UV absorbers

| ncl ude benéophenone WV ‘absorbers, 5 benzotriazole W
varoxyphenyBprapignatelmethanssor ber s, cyanoacryl ate UV
absorbers and ni ckel conplex W absor bers. Exanpl es

~ of beExammmmeaxmheabﬁﬁbbﬂmts ﬁcdlud@pﬁehyﬁﬁﬁm:h%hp}amme

oct oxybenzophenone,

&—HX}%Maélﬂe q@%c&ﬁls%émgf‘sm%%&ledqaéme phenoth1az1ne,

N,N'-diphenyl-p-phenylenediamine, 2,6-di-tert-butyl-p-cresol, 2,6-di-tert-
butylphenol, 2,4-difnéthyl'6'tert'butyl'phenol, butylhydroxyanisol, 2,2'-
methylenebis(4'methyl'6'tert'bﬁtylphenol), 4,4"-butylidenebis(3-methyl-
6-tert-butylphenol), 4,4'-thiobis(3-methyl-6-tert-butylphenol),
tetrakis[methylénef3-(3,5-di-tér£-butyl-4- '
dihydroxyphenyl)propionatelmethane, 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, p'-

thiodipropionate, 2-mercaptobenzimidazole, and dilauryl sulfide.
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di hydr oxybenzophenone,

2- hydr oxy- 4- met hoxybenzophenone, and 10
WQ2®8/035747 - t et r ahydr oxybenzophenone. Exanpl es BET/JP2007/068597

benzotri azol e UV absorbers include 2-(2'-hydroxy-5"-

t er t - Beawiplesofphodphorescontziheg antioxidants include

2-(2' -hydroxy-5"-nethyl phenyl) benzotriazol e,

B | B -
Piimanns peenglis, W ol e,

tri I cylate uv
BGEL SUPRIABEGAARE, Sng FRof Pl 5 Bl
tert-hbutyl phen | _salicylate, and p octyl phenyl

sal i ciramplesebHY dlasog ewb&&%mhwa%@ pbperbers,
include ethyl-2-cyano- 3,3'-di phenyl acryl ate,
hettotiia2eleyldNalBonkdnsy balieyl atenBVhaboprbersy cyan@wirylase €7V
and -

_ QH&dﬂ)e?s %)fﬁﬂ%ﬁaf%&&ﬂbﬁﬁ&%iﬁ@%yphenyl )acrylate. 20

Exanpl es of nickel conplex W absorbers include nickel

b
' 5! Bt pBET Yt BertaPplenihe HIV: absyrbera inshuge 2ihroxy 4
kel

Sétgx;?m@ni]ggm &by eyt Fmedodesyiyeybenroghanong! A ne
nickel (I1l1), and 2,2'-thiobis(4-tert-octyl phenol ate)
tilylrbrylsdrophendnd; I@hydlldxzr;4-n9eilthm}2&%baaﬁa’&7, and
'PCT/ JP2007/ 068597 The ink in accordance with the
g@pgqF%ehgﬁggh#§%eh§) terfn@ctured by di spersing or

1 SSOI VI ng a colorant, a wetti ng

ﬁgigiggﬁyﬂpq rarfaz'en raﬁ%ﬁﬁi" absa rgrgéﬁélgtég%&dha#rwﬁ

then stirring and mxing, if necessary. The 5
tiréetydphenyld hebeotpinzoly, 2@ hiydroxgx Anplethylphehyl_sand
mll, a honogenizer, a ball mll, a paint shaker, and

B@niﬂthraﬁﬁlén 2€(2dh§@ﬁfx§F@%ct@@%@ﬁ&l}%en@btﬁﬁiﬂg (- -hydroxy-
- mxing can be perforned with a usual stirring machine,

gsée'}gbﬁ[‘% gplsulﬁfl%hgnyq?% %lorob%tnlz{) riazol®’ @ hi gh- Speed

i Spersi‘ng” mac

.Examples of sahcylate UV absorbers include phenyl salicylate, p-
tert-butylphenyl salicylate; and p'octylphenyl salicylate.

Examples of cyanoz_;crylate Uuv absorbers include ethy1-2'cyano-.
3,3"-diphenyl acfylate, methyl-2;cyano-3;methyl-3-(p-methoxyphenyl)
acrylate, and b1_1tyl-2-cyano-3-methyl'3'(p'methoxyphenyl)acrylate.

Examples of nickel complex UV absorbers include nickel
bis(octylphenyl)sulfide, 2,2"thiobis(4-tert-octylphenolate)-n-butylamine
nickel (II), 2,2'-thiqbis(4'tert-octy1phenolate)-Z-ethylhexylémine nickel

(ID, and 2,2"-thiobis(4-tert-octylphenolate) triethanolamine nickel (II).
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' |nve tion ’can

10 Physical properties of the ink, for exanple,
viscosity and pH are preferably within the foll ow ng

WO 200g83579The i nk viscosity is preferably fromBACTpROOT068597

nore to 30 cps or less at 25C, and a range of 2 cps
t 0 20Thpsinksnmecerdaneé evitle dhe Pheseat tilveentioms éomiamyfactured
exceeds 20 cps, stable ejection of ink is sonetinmes -

ﬁ%fdawungt& 0B 8t TU At % @AGRHD Ivyetzmtgoag&»; X

speci f |n1tat|on I's placed on the ink col or,

binRuRg aiBPr ORI ALY S0 HASHAESP F?@P%}gof&%%e&v in an

rragenta cyan, and bl ack. Were recording is

pevesineedbym and gheanstiming and anising if gecessary. Fbee

.such colors, a 20 multicolor imge can be forned, and

m@ersriﬁg@adiBegpéﬁoméd,dbﬂeﬂampld) gvithra satd aell, a
enploying al | the colors, a full-color imge can be
ShlSBEnizer, hz?bhg 21%5% dRREk ‘antdhadxﬁ GﬁrBES&‘é Wis ersing
e adv tageous used in pr|n ere
| o |ng he foll i nk et heads: Ee so al | ed
%P P§—p FHP% ¥ H}a‘é g SRR BATIQTINCd Mok é"c‘c‘?‘:‘ Stlmng
element is 92 WO 2008/ 035797 PCT/JP2007/ 068597 used
msiching usingran gepeller, iarmagnetic stizxerpoeshighapeed dispersing
| ocated in an ink channel, an oscillation plate
hivchinmg a wal |l surface. of the ink channel is -
def ormed, the internal voluhe of the ink channel is

chanopligeRrpaibebits of ORI e RARHIS VidBEEy 1AM I

or the so-called herrral-type ink jet head that uses a
prefera eblyg@ﬁmtih llpwing rafgeso heat the ink in an ink
channel and generate gas bubbles (see Japanese Patent
Appl i Theiink visioditpie préfafably fiim 16dps @OMbié to 30catpanr less

~electrostatic ink jet head in which an oscillation

2t 95, {1 Aradg@op8lchs Y ’26%@ 9B ﬂr@kﬁer‘f@@nWﬂlefesthe

. di sposed opposrte an el ectrode

viscosity exceeds 20 cps, stable:ejectlon of ink is sometimes difficult to
ens'ux;e. The pH is i)reférably 7 to 10.

. No specific limitation is placed on the ink color, and it can be
appropriately selected according to the object. Examples of suitable
colors include yéllow, magenté, éyan, and black. -Where recording is
performed by using an ink set employing two or more such colors, a
multicolor image can be f‘ormed,‘ and when recording is performed using
an ink set employing all the coloré, a fuli-color 1mage can be formed.

The ink in agcordance 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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10 and the oscillation plate is defornmed by
el ectrostatic forces generated between the

wosmslssabt on pl ate and the el ectrode, whereby P&EIP2007/068597

internal volunme of the ink channel is changed and an
uséd ds apiressue ghirerhtingadhit thaepdRshrixes nﬂﬁlom&amn an ink
(Ink cartridge) 15 In the ink cartridge in accordance

¥h4find1N8n PsERRtton P48 Fdreing!d'wall SUcfide FBRTHRMMAnnel is
with the present invention is accommdate in a’

f
Gt JASBE O S 96,600, G L
l[limtation i s pl aced on the cont al ner and t he shalg)

doondet 15cipeted (§¢ezéapwen%4f@mt AvrpliatieniLaidiDpen (JP-A) No.

appropriately selected according to the object. For

02:i73d), ar thersoadailed thevinad-tape bbajdt lead tﬂliat usag a heat-
forned froman alum num |l am nated filmor a. resin

oA 0%2%‘5‘?%9}%?%@?;?’??“%%%@8& BERaEH g2

th refere d.Fi F
BbRiadben i e a@apﬁrqldg@p%(ﬁ?@iﬁaaﬁ?e
with the present |nvent|on and Fig. 7 shows a.

5891 1gendtamelectzpstaticiakiet hgad in aglectl laavesicHiptier plate

ink cartridge shown in Fig. 6. 5 In an ink cartridge
E¥hings WalWurfitedfin fhk etann i9dispdddd bppdditd &4 elabtiode
an ink | oading port 242 and evacuated. The ink | oading

Bgfltthgégcﬂlﬁtl %{mr e{is‘)&qun%gfb@sgg&ro%@aﬁg fm%s%r@hggat@ae

use an | ease por roma

rrber ' tha edle of the apparatus to

Briten &%&ﬁhﬁ Blatepad’ %ﬂscfaaﬁ%trvahme%m cRternak
bag 241 is forned froma packagi ng- nmenber such as an
volume of the ink channel is changed and an ink droplet is discharged

(see JP-A No. 06-71882).

(Ink cartrldge)

In the ink cartrldge in accordance with the present invention, the
ink in accordance with the preSent Invention is accommodated in a
container and, if necessary, the cartridge can contain other appropriafely.
selected componénts. |

No specific limitation is placed on the container, and the shape,
stiucture, size, and material théreof can be appropriately selected

according to the object. For example, 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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air-inperneabl e alum num | am nated film The ink bag
241 is usually accomodated, as shown in Fig. 7,

WO n®Bades7a7 pl astic cartridge case 244 that canpdBIRSEW68597

by detachably attaching to ink jet apparatuses of
var i oThekinkdsartridgeltvill beldeseribed bghbw vithh eefpraserto F1g 6
invention stores therein the ink of the present

hAMSY oN K, B89 @Pshdwesn %raﬂﬁﬂé%b ahliNkdatasddd ' t 0

the el ow descri bed ink | et recor |ng appar atus of

Sﬁ%" wHaRes Boot BIEPHIRR imlokiiiyl Fh T TP CRBRcion

par atus of the gr esent inventi on cont ains 20 at
chilipgia ¢aspi(hgusinel obthe, ink carsridge shgwhda Fig. 6.

Aapproprlately sel ected other units, for exanple, a

st i mullhaingmikedaattidge 200, assibven 60 rEig.0$, amink bd@e4i ik filled
jet recording nethod of the present invention includes

Sl g TR, T 0

PCT/ J 8? 8597 ele ot her. st , i‘ )l(

shen claged by Jumnigar ps:aa & iy b 19 ! SoRort
ink jet recording method of the present invention can
Bd3 maide fiomy eaumb%yr mephlersistpgeroadtwithireneedde jofthe
recordi ng apparatus of the 5 present invention, and

hppatatiasitbnasls sy be idd vathaappasdtusper f or med
wth the ink flying unit. OQther steps can be

‘adv antlﬁgelgﬁsd 24F]s tg{-ﬁ%g %&'& g& unlg[%}lév eigi)gﬁglﬁ na§ ?in

- I nk fTyi ng ep an yi'h yi'ng
step i's a step.in.which a stimulus is applied to the _:

- mResReqite alymdnnm lagysatedhlm: nehq Hik bag 85&3%&8%1137

fly, and an image is recorded on a recording medi um

_ accommodated as shown in Fig. 7, inside a plastlc cartridge case 244

that can be used by detachably attaching to ink jet apparatuses of
various kinds.

-The ink cartridge of the present invention stores therein the ink of
the present invention and can be used by detachably attaching to the
below-described ink jet recording apparatus of the present invention. |
(Ink jet recording apparatus and ink jet lrecording 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 stimulns 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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The ink flying unit is a unit that applies a stinulus
to the ink of the present invention and causes the

wo ndosss7dty to record an inmage on a recordi ngpaEaR200M/068597

No specific limtation is placed on the ink flying
seletted bhenstepsaforl exannfles aistiabhlas geinksating Istefeand a

~various kinds of nozzles for ink ejection. In

annapsapse with the present invention, it is preferred
that at | east sone conponents from anong a l'i quid
chanb a f.luid resistanc rtion, .an os IIatln
ol at exhi; ik jet rebor @R hAta B Prbrat B eRtian BB B
formed froma material_ conprising at |east one
advantageonslyimmemgnted witdvtheank jet ceeordinghapparatue of the

dianeter of the ink jet nozzle is preferably 30 mor

passent pivhitical landlth® ink 2Ping st& cAWbHBAAEeIEbusly
PCT/ JP2007/ 068597 Further, a configuration is

BRI iRt

u- ta glgrelg&enlshdwaasupplytubefromthe
orgee WiHy ZesREGHVE LSt he | nk j et recordi ng

mat hod of the present 5 invention, the maxi mumink
abmefyng sfeprand ink Syjpreeheitably 8 g/n2 to, 20 g/ nR at
a resolution of 300 dpi or higher. The stinulus can be

gener Th@ ¥nk MBin@¥6dfPista stéiptih WwhRthsd biTlhules i98PFLed tdthe

unit. speC|f|cI|mtat|on|s pl aced on the stimnulus

e PRI L P G e S et

pressure, VI bratl ons, _and light.- These stinuli can -
%f@oﬂ‘i%oilﬁcﬁwp’éfh&gl@e@ﬂlmn conbi nations of two or nore
thereof. The preferred anmpng them are heat and

o pr ess'ﬂlhe ink flying unit is a unit that applies a stimulus to the ink of

the present.invention and causes the ink to fly to record anvimage ona
recording medium. No specific limitation is placed on the ink flying unit,
and e#amples of suitébie units include various kinds of nozzles for ink
ejection.

In accordance with the present invention, it is preferred that atv
least some compbnents from ainnng a 1iqﬁid chamber, a fluid resistance.
portion, an oscillating plate, and a nozzle member of the ink jet head be
formed from a material comprising at least one material from among
silicon and nickel. |

The nozzle diameter of the ink jet nozzle is preferably 30 pm or

less, preferably 1 pm to 20 ym.
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Exanpl es of the stinulus generating unit include a
heating device, a pressurizing device, a

wQr@gosiettric el ement, an oscillation gener at PEIP20E7/068597

devi ce, an ultrasound generator, and light. Specific
exanplFagtherc hudefigupattonéd poiferredantwhichra sulctank far
pi ezoel ectric element, a thernmal actuator that uses a

EappIReE 6k id FreRddEaBORNtIR] BIkEfRt heddAdSthe ink in the sub-
heat-generating resistor and enpl oys phase transition

R 50 x8plcisteTind Bl B bt e S HERGT O Y

caused 20 by tenperature variations, and an
et

el ect Fysthar, with theunk jetgpeerding mathed vhthe presesés. No

specific limtation is placed on the ink flight node

amvbritiondithé enaxindapaniiadhesion dqeantityeisgirefdrably 8 @iheso 20
used. For exanple, when the stimulus is "heat",

phiet aph eaRkgpncaTIRaBANdigREe 2 recording signal s
6 WD 2008/ 035797 PCT/'JP2007/068597 inparted, for -

exanp W, 1 h t heryral hea r.the like, t he i nk
ocat A e BEUEF e R oteddor gxampliniid dheStitulus
generated in. the ink by the thernmal energy, and the
BeRrenading unite Naspecifie ipisation asrplacad oxl thetrtinubis andiit
recordi ng head by the pressure of the gas bubbles:

Eaiti beeippropeiatdlieelectdd addordingsto theastiedte Exariples of
voltage is applied to a piezoelectric elenent

SRERIe Aok oBYRIREAC o, bERRREETVIBRGAED BB 1B, e

head,,.t he, pi ezgel ectric. el ement s deflected, the :
SHPHkcp be wéegﬁe %(,E%aﬁgh 9 FO m%%{ WO TO9EE | nk

is ejected as a droplet froma nozzle hole of the

~ theveofli Hhe preftrrabamiongshem afe hoat amk plesspiret that is

caused to fly is preferably 1 pl to 40 pl, the

ej ect ERANYALS6S the stpmmied Féﬂ&laxm'ig hi ihelud@ dhéatihPdevice,
driving frequency is preferably 1 kHz or higher, and

yb%egselﬁ%iﬂtgi &Qiée? a%ig;o%ﬁ(aacl%lx'i)é element, an oscillation generating

devicg, an ultrasound generator, and light. Specific examples include a
piezoelectric actuator such .'as a piezoelgctric element, a thermal actuator
that uses a thermoelectric conversion element such as heat-generating
resistor and employs phase tranéition céused_by film boiling of a liquid,-a
shape memory alloy actuator that uses a metal phase transition caused
by'temperature variations, and én electrostatic actuator using
electrostatic forces. |

No specific hmitation is placed on the ink flight mode and it differs
depending on the type of the stimulus used. For example, Qhen the

stimulus 1s "heat", thermal energy corresponding to a recording signal is
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300 dpi or higher. No specific [imtation is placed on
the control unit, provided that it 15 can control the

wepmsasizon of each of the above-descri bed uni tBCT/ard07/068597

the control unit can be appropriately sel ected
moparteidnfprtexaniyee ot at thelFnral bexdmp|the like] ¢vithe isk ddeated
as -a sequencer or a conputer can be used. One node for.

iR ErRBEdRG KA, oK uu%bws%%rg&tégaf@at #20heSin kK ByE the

present |nvent|on mnth the ink jet recording apparatus

be .d bed b
Bl Praf oo 25 i SRt aHEEESI B it o
recordi ng appar at us shown in Fig. 8 has a main

thipeacardingdwead hothe prosspee of thelizas bybhles. dnutker vdren the

the main apparatus body 101 and serving to |l oad the

papeilus & fapesud! swharge voltage id pphitdito hpisEvedédtdicon
t he -mai n apparatus body 101 and serves for 97 WO

SRR T AR L R055, AU iAo

artridge | adl nit 1 r ol
Bk drncl 30y i rperrdbig bedfarhe wgeﬁqagtnq ement is
di sposed on t he upper surface of the ink cartridge
tefdetited, thei volagw ofthe riraksuwrerchaimlys issadieey, wrid theoak is
has a 5 front cover 115 that can be opened and cl osed

&jeciddsish ldrapidt H@vencvzle holk ofaht rbelgdindhead nsi de
the mai n appar at us body 101, as shown in Fig. 9 and

: E: IgdeTlilg s%z% hﬂ%oﬁi‘)é% thit §§J@£.?srehetg Ig?gfe atbl}?g Lo -

I'n sca
131 and a sta 32 that e rrerrbers 1Q extendi ng
£ vl ridercaastiart ydaciy a%er%ta‘ggt@@éﬁtq 29 /ainthe dgKing

side plates (omitted the figures), and the cartridge

_ fraqubncytmvgméfémblﬁ t &kthi og mghdrh and dhe @esdlationhs\prefeyably

an arrow in Fig. 10 by a nmain scanni ng notor (not’
300 dp1 or higher.

No specific limitation is placed on the control unit, provided that it
can cantrol the operatipn of each of the above-described units, and the
control unit can be appropfiatély select’ed according to the object. For
example, a device such as a sequencer ora pomputer can be used.

One mode fot' implementitlg the itlk jet repording method of the
present invention with the ink jet recording apparatus of the present
invention will be described belotv with reference to the appended
drawings. The ink jet recording appai'atus shown in Fig. 8 has a main
apparatus body 101, a paper feed tray 102 mounted on tha main
apparatus body 101 and serving to load the paper, a paper discharge tray

103 that is mounted on the main apparatus body 101 and serves for
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WO emsnsi7og t hat e ect

shown in the figure). In the carriage 133, a recording
head 134 conposed of four heads 15 for ink jet

ink droplets of yellow (MT/JrE29ermN68597
(©, magenta (M, and black (Bk) colors is attached
stockinag thze phpemdn whidch iinakes hpee been reartlsd éfoemed), and an
arranged in the direction perpendicular to the min -

$iF18 BAYH P odi 16 8GO @ N4t R chitopRREIET 05icRlprRing, e.g.
directions face downward. Units conprising as an

ting unit. jecting the | 20 .
SR HLR SR FhE b BbtaTlts LGRnSEsn LY ubBer iiTppdor fhe ink
elenent, a thermal actuator that uses a

caeridge| leadingcunis 104y SFhmindt eantridge deadiag unitidl04 has a

generating resistor and enpl oys phase transition

Croms edvdry 115 thatoeid beigperdd and ictpsed,todnstadipendresmbye an
all oy actuator that uses a netal phase transition

gﬂy§§¥1§@gst erature variations, or an electrostatic
act Uat or WO 2008/ 035797 PCT/ JP2007/ 068597 usi ng

el ectrostatjc farces can b S as the hea for

Setr LESAAthE maa mamarates Godh O] cee g hdas 4 9nd Fie.
The carriage 133 carries sub-tanks 135 for supplying
iLAks cartratgenl 3¢5 supposteded thetot danglidead the4naitheannkng
of the present invention is 5 supplied via an ink

diveptiyn gt rodNBMahd atdtay [132Whet ak®guide members
repl eni shnent to the sub-tank 135 fromthe ink

SR8 18U BP0 A R 4R

hand, -a half-noon roller (paper feed roller 143) .that -
étawtwﬁmf‘pégtlr%gfpw? the cartsulgegandiemoved don scayamiag in the
| oading unit 141 10 and a separation pad 144 facing
tlirectiapehovadsy anldresw 1d Fignt0 bydemiain scamnimgtmoiox(not

~with a high friction coefficient are provided as ‘paper

ER&®WnYRithe figRiref. €€di Ng paper 142 that was | oaded on

~the paper loading unit (pressure

In the carriage 133, a recording head 134 composed of four headé
for 1nk jet recording thét eject ink droplets of yellow (Y), cyan (C),
magenta (M), and black (Bk) colors is attached so that a plurality of ink
ejection ports are arranged in the direction perpendicular to the main.
scanning direction and the ink (iroplet ejection directions face downward.

Units comprising as an energy generating unit for ejecting the ink
a piezoelectric actuator such as 21 piezoelectric element, a thermal
actuator that uses a thermoelectric conversion element such as heat-
generating resistor and employs phase transition caused By film boiling
of a liquid, a shape memory alloy actuator that uses a metai phase

transition caused by temperature variations, or an electrostatic actuator
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plate) 141 of the paper feed tray 102, and the
separation pad 144 is biased toward the paper feed

wo o008®857443. 15 A conveying belt 151 for PCT/JP2007/068597

el ectrostatically attracting the paper 142 and _
uamgslectgostaticdomescanberwdedens thePhdats foe nnk yetpcoiting
paper 142 conveyed fromthe paper feed unit via a -

SHistRuiihe RIWBSIIhEBea@UB4er roller and the
conveying belt 151, a conveying gui de 153 t hat

he_di i on of : i S f
Convert G shitaft S5 A by DR LSS 35 e
paper with the conveying belt 151, and a distal end
¢lar tq the msprdl@gthaﬂdy }34-| ‘The 11k of Hhg presenit ABventiomis d

‘the conveying belt 151 with a pushing nmenber 154 are

supplietediaan inlec omyidlyitabe (ndt shewn i6 ehy digurg) fore paper

142 -fed fromthe paper feed unit bel ow the recording
190 RARH A3 A2 éug%h%%ﬁfgﬁﬁﬁ@&k &ﬁ@ﬂd%@%l%f th

charging roller 156 1s provided as a chargrfng unit for

ShEEAL 5B ST 55 S s SERIE R 105

that is stretched between a conveé;ng roller 157 and
a t enOndierashpehandga half-mannmroller apertfhed peller 143) that
conveying direction. The conveying belt 151, for

exptfinepoRtAsapersY st (beysdiees Bfovh A AperdoddiR@ unit 141
attraction surface that i1s forned froma resin

rd - t4hy f \
P Sl R ARSI 0oL 185 S o
tetraf] yoroet hyl ene and ‘ethylene (ETFE)' and a back - .
%‘}%ﬁe“@xﬂﬂﬂ&ﬁa lggiq%lF‘&HEé?oP nt f&iedtﬁ%fl‘ieé&%ﬁ paperteefunit
10 made fromthe sanme material as the resistance

~ foayfeedingytapend 42ahias weascloaded nhrthk Ipagenlddding nbmh (prassure

gui de menber 161 is di sposed opposite a printing
PRIELTYULbEHSFapOF bEE tFHL P02l A HRASkphI4tion Jdie1448

'side of the 'conveying belt 151. A séparation hook 171

bidsed BORLA] HphDS RBATONEH 43,

 A conveying bélt. 151 for electrostaticaliy attracting the paper 142
and conveying it, a Countef roller 152 fqr‘conveying the paper 142
conveyed from the paper feed unit via a guide 145Vbetween the counte—r
roller and the conveying belt 151, a convéying 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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fromthe conveying belt 151, a paper discharge roller
172, and a paper 15 discharge roller 173 are provided

w@2008/0gaper di scharge unit for discharging theCpageesr/068597
142 that has been recorded in the recording unit 134.

ihad j3gerA dhaxgding geller 256 i0pravidet apasbargeigownit fer
paper discharge roller 172. A two-side paper feed

bRkiriddlly é15ardeh 2 EhabhyfabOUNtRdcdve Sriik%ﬁ@l@rwl?o surface

portion of the narn appar at us body The two-side

Ei‘p? AP R a PSR degs@%?r”ﬁfém Hepplibd Bétween

posite direction, turns the per over, and feeds
rlwenp%)ﬁeg rgllar A5% @nde tensien e@ﬁm 58 paflican rotatedndherhelt

.conveying 100 WD 2008/ 035797 PCT/ JP2007/ 068597 belt

dqiveyfngrdiveatiopafifre doewdying el 331) forexawnipledhaa tsheface
upper surface of the two-side paper feed unit 181. In

1dRrisBivihglasy b?f)%xngﬁ%ﬂ{)rsgs acd méd frdnk regi

separated and eet eet ron1 e paper

uni,t 142 t I S Ion an al.nost
e tial T 7 2Bl of Ghewiets Bin el o nel Rictaae
squeezed and conveyed between the conveyrng belt 151
eordrolied, Jouaxample,al ¢apolyrber of tedrafl wormktlgridne aindrethylene
paper is guided by the conveying guide 153 and

(EEFERdndaabavid ldyae (fReavami redisbfhde Ih§ér,brobhd 1ﬂy§1t) ghat is
end pressure application roller 155, 'to convert the

| ?]I%ra%%(lt)lﬁq}h%l sra%% hpfﬂeé IA.F ?S %gi l'&é)lsp C%l Srgyut(e QNasAltestls ance

e conveyi ng 'S c arge

char roll 156, and the paper. 142 is
ervéegﬁ%gwa Phoy A gride member M isdpnespdppssite a151

and conveyed thereby. By driving the recordi ng head

. ﬁﬁﬁtmgumgwbmgrdarbed by thewgeordignhead UBitlom thevieag sideof the

carriage 133, ink .
conveying belt 151. A separation hook 171 for separatmg the paper 142

from the conveying belt 151, a paper discharge roller 172, and a paper
discharge roller 173 are provided as a paper discharge unit for
discharging the paper 142 that has been recorded in the recording unit
134. The paper discharge tray 103 is dispdsed below the paper dischar'ge
roller 172. B | |

A two-side paper feed unit 181 is detachably mounted on the rear
sui‘face portion of the main apparatus body 101. The two-side paper feed
unit 181 takes up the paper 142 returhed by the rotation of the .
conveying belt 151 4in the opposite direction, turns the paper over, and

feeds the paper again between the counter roller 152 and the conveying
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15 droplets are ejected to record one line on the
st opped paper 142, and the next line is recorded

w@bdoen3tse paper 142 has been conveyed t hr oughpeh&2007/068597

predet erm ned di stance. Once a recording end signal or
bekildpdal A maiad gtapey fedthtinithk8 2 sgproeidbdodn theupp@esurface
142 has reached the recording region is received, the

HEARS (B SidARIRY I waitsi@pped and the paper 142 20 is
di scharged to the paper discharge tray 103. Were the

i nk i nside.the sub-t 135 | tected, . th
cub- ¢ SRERS I | bR ReRb T e RS bR
of ink fromthe ink cartridge 201. 101 WD 2008/ 035797
fedsheed by sheet bom the paper fask yrit, theceansr it Zaihadna fedk

shown in Fig. 13, a dry-to-touch drying unit and a

alomigread afmedtn@roioal dirdetyomgs ghnideyl tar ¢he gsidal146daad t he
ink jet recording apparatus shown in Fig. 9. Referring

| %&Bégzt@d akith coh*@rg%réﬁf Héﬁf%etxf ﬁ{bs&f‘{‘{eg%})% gé’l'ﬁ‘ l%ﬁeax%iﬁgweeé’ddiﬁer

151 a conpl etion o ing to

cqhveyi pel.t 151 on.t.he drying.ynit side via the .
FelRr 2 STRS phseatP ond B bienand sy ided by s SopySipd Guide
touch drying with a dry-to-touch drying device 203,

Wh3 hadaxpesadngainet theeelinyeying belé déd s the distalreardral
energy or cold air in a contactless state. The

pRseusd AfplEtic TSy E5H, €6 chbAvéht \the @ohtekahgdivédbidnl thereof
successively 10 passed fromthe distal end thereof via -

' 4] io%wtggéool ler of a fixing device 202, thereby
conpl et

ng the thermal processing. Fig. 14 shows an _
exanple of a basic layout jn which two fjxing rollers
of t hetthistme, the C%V@yb%{?&aeléltlé Cﬁeér%i By the Ffﬁ@repga

hi gher rate. Wen a nedium A4 is conveyed froma

 odlerelit gnideihe paiper dd-is eldcbrnstatifallly witrgctied tpehior med

with an infrared heater A2. By providing two fixing
conveying belt 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-one line on the stopped paper 142, and the
next line is recorded after fhe paper 142 has been conveyed through the
predetermined distance. Once a recording end signal or a signal |
indicating that the rear end of tlde paper 142 hae reached the recordingr
region ie received, the recording operation is stopped and the paper 142
1s discharged to the paper discherge tray 103.

Where the ink near-end ineide the sub-tank 135 is detected, the
sub-tank 135 is replenished with the required amount of mk from the ink

cartridge 201.
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rollers, afixing roller A and a fixing roller B, and
using the two rollers, the processing can be

w@eooBossTed at a rate twice as high as that in pdBIRAGR68597

of one roller. This unit may be provided in a printer
as shbwbhé miFjeg.recdSlingmppayatins shoea telig diSanatrgttp- mch
a fixing device. .20 Such fixing device can be

ﬂPﬁhEerhﬁ dndd thdrafal fixihBGhdie @I UhR) as® 'i‘ﬁit@lleg %Yl'

e present invention. The configuration of

ratur ntrol. d VI e is designed to
bR AP dpodrRiRg SPPAFERREMR i BB o tor Png
(detecting) wth one tenperature sensor_the surface
t enpeRafasrmedto Big. 18athe mediym|transfgrred fsemy thet conveying

rollers that are pressed 102 WO 2008/ 035797
- PeIt/15R2AT0Y PR ionafaetsidigg ehtind baiveyWiebeR 15p& the

sheet passes between the two rollers, control is

_ %F;{ih@{ﬁ{%’ stk ﬂﬁttﬁﬁﬁja@% diseh h"a?gé ?6lle§“{’f :ﬁ&%&lﬁ@&%&% ‘dl"rf1

t enper at svvltc I ng between t
ull-len t‘h. eat neration. st t.i al heat
btk Qs vt Aetry 35 Buch 8V ecdrories A ROR TR EaPSRE e
a range in mhlch t he heater can be conductive. For
medinine If néressanyt se sherngleenergy oricold aie ipar cantactess state.
region of the fixing roller or pressure roller is

Theirbedrding andlitifesiBjbited to drlyaoRenuah di-PingSisdhtedsively
for exanple, feedback returned to the controller.

Bl U6 i SRR S Mg e 202,

O-called con

hanged (i nputteg i‘ 'vance. Such fi xi ng device :
@Eﬁf?ﬁbéﬂn’wl%tﬁngl‘i ¢ thermal ProspesiBgure control  device
is described, for exanple, in JP-B No. 07-82280. A

Ive con can

~ confi big.dtd dowean ephmplé ef adiasicdlagboiin whidh two iking

Fig. 39. Fig. 37 is acircuit diagramrelating to an

FARITBI0E the f4hE AnithEre JroviIR Perfd s lﬂxhﬂgl at 2 BRI Bske.

~to a fixing device having a heater (Ilong

When a medium A4 is conveyed from a conveying belt Al, dry-to- touch

dry'ing 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 Iﬁasr be profrided_in ;1 printer as shown in Fig.
13, or may be provided separately as a fixing device.

Such fixing device can be bcontrolled with the fixing temperature -
control device of the present inveﬁtioh. The configuration of the fixing
temperature contrql device is 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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signal fromthe tiner

~heater is QV CFF contro

heater) 21 disposed inside a fixing roller and having
a heat-generating filanment along the entire I ength of

wo besossedng rol l er and a heater (short heat erpCROP2007/068597

havi ng a shorter heat-generating filanent. An AC _
aghinateacti otlicd0 Whenra papapgiidet ppasses twalearthe heat milers,
20 -and !'ong heater 21 with 20 relays SSR1 and SSRz2, -
EM@&Wr&m% Hbgecllg2ohe rotidt sﬁ%c@%&%&@gﬁﬁure with the

actuated by si s froma tenperature con circuit

2. In.the tenmperature control citcult, 22,88 shown
e pep g driin G hdeeh il gReul Bedr e
sensor_ 23 provided as_a single conmponent for_the
gongration #ateand pargat heatsgenarakieatssateo®reagh| ong

‘heater 21 is conpared 103 WO 2008/ 035797

pfedelEXHhadlind&S/al invat tangedngihichRék leateespobdicogdtictive.
a set tenperature with a conparator 24, and when the

 Fol beampge (helIRA, %@ﬁ&bﬁg&ﬁ%gpﬁ@a PEFRTRSrRRRYf i} fking

I gher an a predeter a tenper

cantrol signal i .input.fed.int ND gat es ,AND1 and

Xss' ohmpesfiurenaey it Bonilgsedanpd shoadtiiarg dampestiure
timng in which conduction is.possible (set in
sigwnah b fomexamplee feestbarck retipumedde thewontrodloec Fiurther, the
timers 25 to the short heater 20 and | ong heater 21,

sétttekiRitat e @ﬂb@hnﬁfogghé b6 the Bp-@hHE@ conddetdnrtedifo] unit

are superinposed, a signal

t nd SSR2 is outputted.
cocl?r?tag% Hl?%r?gs%ﬁdeigﬁﬁ&%au‘y egégg‘%n%épi es may be used as
theti-srrerﬁé& Fig. 39 s timng chart of a switchin
si gna ugh fixipg deyise CHEHRSA WY etipangitpmpesatuye copro
above-described circuit, a tenperature control signal

 fedne ihdesooibedr firexaddpleaimdJPrip INo. SI7g82280.t A cohfiguration

relays SSR1 and SSR2 that control the |ong heateéer and

éf%blé“ﬁﬁir@éfis's%oﬁrrﬁﬁﬁlﬂﬂﬁnwt%tﬁtg?39.15 only the I|ong
[ I'Ted by the tenperature control

Fig. 37 is a circuit diagram relating to an example in which the
presept invention ié épblied to a fixing device having a heater (long
heater) 21 disposed inside é fixmg rollgr and having a heat-generating
filament along the entire length of the'ﬁxing roller and a heater (shori;
heater) 20 havihg a shorter heafgeneraﬁng filament. An AC Voltage of
100 V can be applied to the short heater 20 and long heater 21 with
relays SSR1 and SSR2, respectiflely, and the relays SSR1 and SSR2 are
actuated by signals from a tempefatute control circuit 22. In the
temperature contrql 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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signal . Wen paper is passed, the timng in which the
conduction of the l|ong heater is possible and the

wo 2owsnss7d Whi ch the conduction of the short PEBRIE007/®S8597

possi ble are switched alternately for Tl and T2 _
witleasadml Réfeorsspentingstoe atteten se mubdee wathda coinparator
a timng at which the - 20 tenperature control signal-

©a0Ah A KeheTOIARALiFePEn @ Bk tWeBn! thE thd SEni¥Y Kdtoh?® do@ad to or

heater and the short heater can be conducive overl ap,

n t eratu control of the roller is performnmed.
Piher AR Bl SR v i B i s BRL SERRT 15,
the ink cartridge 201 in accordance with the present
mptted sroj ANIsgateg ANDAand AN Ioobe dd¥Pgates AND1 and
PCT/ JP2007/ 068597 housing of the ink cartridge 201
AND P esighaksfentihddganaviiok condactien id. phssiele (seviinbe
replaced. Further, stable ink supply in the ink
FRIY 3G afStpRaly 2y BREA AR olicchiE, 00 pHRL B short

artridge 201 can be _easily repl.aced eyen en the 5
ﬁwqﬂ%%reﬁw BeaigT 241 and %@%&%ﬂggﬁﬁm the compagtor
be accessed from above, for exanple, when it is
24 smd thedsignalafromcthe imeniZérarersuplersoposesl, apdigoalthart
t he upper surface of the main apparatus body 101.

hetaitesthexelaps SSRI SxPB8R2EE dutpibtedh A BSuite® $6Mthe
invention is applied-to a serial-type (shuttle-type)

hillHeFof QL S AT pARRRA AL e ikl 5. 10 scanni ng
carriage, bu present 1nvention can be simlarly
applied to the line-type [nk jet recording apparatus -
conpr F¥-ty 18 3 tipung rh@'}afa switchinggignal ﬁgaicaktrj%beater
recordi ng apparatus and ink jet recording nethod of

 from phetiamr 2hoftld aboveadesembagpiicait, hotewgpdratare control

recording systens based on the ink jet recording

BlonBE FRne the BSmparates 22 RaAliaphy si%%af@y@magagfi E%R1 and

~applied to ink jet recording printers, facsim

ggﬁ'%' that control the long heater and short heater. In a stand-by staté,
only fhe long heate‘r 1s ON/OFF controlled by the temperature control
signal. When paper is pass_ed, ‘the timipg in which the conduction of the
long heater is possible and the timing n which the conduction of the |
short heater is pbssible are swvitcl:hed altérnatelyvfor T1 and T2 intervalé,
the respective heatér is made conductive at a timing at which the
temperature control signal from. the comparator and the timing at which
the long heater and_the short heafer can be conducive overlap, and
temperature contrql 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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copiers, and printer-fax-copier'all-in-one machines.
An ink jet head enpl oying the present invention wll

wheoodesopT bed below Fig. 11 is an el enental pal/argedesso?

view of an ink jet head relating to 20 an enbodi nent
bbusing gfithe énk carbradge 201 cdn e digassembiedhadehe dhternal
enl-arged cross-sectional viewin the direction between

IhebspeanPesrepladle FidAEr, Reable 1;;%%11 By irﬂshé"ﬁﬁgcarttridge

conprises a frame 10 having fornmed therein a cavity

2P pRbeFhatimdb R WrBPidiebl Fopt ioabantindasios,
common |iquid chanber Ib, a flow path 20 havi ng forned

Therefpre, she ank cortzidap 2Q1 ean he eesily reploced even srhepathe

.and a pressurized liquid chanber 2b and a |ink port

Ataihiappadatus Bodyordl & daposedsizéiat ipcahgot BeohcdeBeed fom
nozzle 3a, an oscillation plate 60 having a convex

B8 B RGP SMREAED B, FERIRR A7l

pi ezoelettric

| pi ned with an adhesiv ayer. 70 to the scillation
bfased opgthedimpes Ftwed thf feain gearaties badk 101 eq

pi ezoel ectric elenent 50. The base 40 is nade from a

bar i ubleré¢.tamexamply wexplamedhaswhich the@resentniavedtion is
pi ezoel ectric el ements 50 di sposed in row and joi ned

hpph&d fb a séhigltppe (MhitleRypaPRIlefet &b_@orqi@&p%aéﬁub with a
el ec

tained by alternately | am nating piezo ric

Lo g hhoal sl SRR SR e e YRR

15 BC K% M JoLmPeIGHEE SPBRFaIssSOTSTAing N berevies bead.
The internal electrode |ayers are connected to the

Further, the ink jet recording apparatus and ink jet recmjding
method of the present inyention can be applied.to various récording
systems based on the ink jet recording principle, and can be especially |
adVaf;tageously api)lied to ink jet recording printers, facsimile machines,
copiers, and printer-fax-cobier all-in-one 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

an embodiment of the present invention. Fig. 12 is an elemental
enlarged cross-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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worovsess7y hal f - cut di ci ng,

~portion-5

external el ectrodes at both ends. The | am nated
pi ezoel ectric elenment 50 is split in a conbtooth

a drive portion 5f and a support portion 5g
comamal liqaidodtetmbm) 1b, T Boexpeth20 havig rmedethddein a
external electrode is restricted in length by

BRGIPY BbREns 4 e%ésgghg{gaﬁioﬂafa%t fe&sd 1zQ8r]§;2th by

hal f* cut drcing, sections o alne as a

ur of divid el.ect rodes. .The ot her, si
Ehavber 2hoTid o RERRATt Bl iRKSE o3 DyRie AP o ves
as a common el ectrode. 106 WD 2008/ 035797 )
feamingtbhe 110353y anescibgion piatedithbavimg & ednikexi puytion 6a,
i ndi vi dual el ectrodes of the drive portion. Further,

hliapRrLoitpontich b Afden ik R HEEGd, aylaimhated
provided at the end portion of the |am nated

 BAORER Lo R P e P S0 f0680

t he fi.gur d on_the EPC 8, nd dri evoI e
a%ﬂe@aelpi%te@ ‘Aea fang do &gaﬁ Basee She Fmingied grgrglectric
thereby. The oscillation plate 60 is forned fromthe
elemnmeriti 50n di aphragm portion 6b, the islandashaped
convex portl on (island portion) 6a that is forned in

the CeRbMlse 40118 WAdd NSnth HRIAAT RNGkE eBraihic drRi H&8ltwo
to the 10 I am nated piezoel ectric el enent 50 and

| hi ck-fid
Pt e RS BIhAY BIARBA R fishofit e ndplaed ko

portion, = and an openl n serV| ng as the ink inflow
port &he laminghed pipaoelestziciglement 5Qis pbtaingdiy aifernately
obt ai ned by an el ectroforning nethod. The thickness of
ihmiditaphpraoeleotrid iyers ofleadatirctoniemvitiinate {PZT),reach
(one side). 15 Joining of the island-shaped convex

BRYidePR ¢ kagsgt @;ﬁgﬁi {d 561 99 afd ﬁ{tsr@ﬁ_ eqa& sd1ekye

m nat e pl ezoel ectric e enen

composed of silver-palladium (AgPd), each layer having a thickness of
sev’erel micrometers. The internal electrode layers are connected to the
external electrodes at bothvends..

'The laminated piezoelectric element 50 is‘split in a combtooth
manner by half-‘cut‘ dicing, and each secﬁon 1s ueed as a drive portion 5f
and a support portion 5g (non-drive portion). The external side of the
external electrode is restricted ih length by machining such as notching
so that it can be spl_it by half-cut dicixig, and the sections obtained serve
as a plurality of individual electrodes. The other side is cenductive,

without being split by dicing, and serves as a common electrode.
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50, and of the oscillation plate 60 and the frane 10
is performed with the patterned adhesive |ayer 70

WO npBaosE7ayg a gap material. A silicon single-crpst/a#2007/068597
Substrate is used for the flow path plate 20, 20 and

t he pAatEPCS pgbimrdbyl stidesimgaivdndivgdorl dlectrbded of thea
cavity serving as the fluid resistance portion 2a and

BFi98 PortidRd Furghélr, GRIRD @bmaRoR Bl cirodk AR WMLt RAfe 1ayer is
serving as the link port 2c in a position S

B SRE8E S Al Gothin SBPRE 1P Riseh Rinef LR leiBhRhgna
serves. as a partition wall 2d of the Kressuri zed fluid
C

bemintaeiointpto therGad electrqder ofi the 1 C fo oA ddmeer 1@ (nofi shpwn

wdth is provided in the head, and this portion serves

asthdfighta)iid moasiedtaante PBCtS, cmd2drivé vohltage applieation to
plate 30 is formed of a netal material, e.g., of a Ni

| %ﬁ%@?eg)io%ﬂ%ﬁg rguefkﬁé:lte[)gform ng and has a | arge

f nozzles a serving as fine ejection ports
for causing.ink droplets to fl Th azzles 3a .are
t or modie §opBos ok B S st oy Hhe MRAFE dlfubiogay
al so have an al nost cylindrical rod-like or ]
pertiasl 6b; the iskmskshapddeconyegiportivar(isdind pertion)zfa tisat is
is 20 mto 35 gm as a dianmeter on the ink droplet

Rirgfdd @ntheodentrdl®nefzhe dapkragnd peAisn 6BVdified BPthe
dpi. The franme 10 that fornms a cavity serving as the

BB RRL OO s BRI oo o o

pro cor

e f the. above-descrjed configuration, 15 when a -
lggﬁ%th&%@uﬁa&%bew for genpgction t9 the syppgyt pertion,
applied to the drive portion 5f according to a
ard andipegnisg gesting asdhephkdefiewtpdrh 6chiey twarthyat stanking a

ng a resin.

~direction is induced in the drive portion 5f, the

N 95t 88 obtained by an electroforming method. The thickness of
the diaphragm portion is 3 um and the width is 35 pm (one side). |

| Joining of thé 'isl.and-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 £he
patterhed adhesive. layer 70 iﬁclﬁding a.gap material.

A silicon single-crystal substrate is used for the flow path plate 20,
and the plate is patterned by aﬁ etching method to form a cavity serving
as the fluid resistance portion 2a Iand pressurized fluid chamber 2b and a
through port serving as the link port 2c in a position corresponding to the

nozzle 3a.
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l'iquid chanmber 2b is pressurized via the oscillation
pl ate 60, the pressure therein is increased, and an

w0 ndosadsopt et is ejected fromthe nozzl e 3a. 20PEEIR20€7/068597

ejection of ink droplet is conpeted, the ink pressure
i nsi dA pdﬂhmnpremmmmg after letphldg(sbamse&s Qbaristlbndmﬂaﬂd of
a negative pressure is generated inside the

FE@ﬁ?éHshH%@d I dicHatd RO, Rhrihr! DPottiss bf ée&@aééli(

| ow and di scharge process of the drive pulse, and a

nNSiti an e At thi
I WP o R Bt d R BoriSRise os il
2008/ 035797 PCT/ JP2007/ 068597 into the comon Iiquid
Eerastisace pertiamdat he pressurized |iquid chanber 2b is

filled with the ink fromthe conmon |iquid chanber |b

vi a t Theinvigzlel plato80 pofdrntal el nidtabugiteiink d.&.uofla Ni
resi-stance portion 2a. The fluid resistance portion 2a

, Efa{tgﬁtﬂlﬁféﬂtaﬂé(ﬁw @I(%&Jfgﬁh%@éné %rs %Isl%ﬁ‘é@ number of nozzles

at1ons after so creates
esrstance

efill surface tensi
5 seyinRaedip Sierlith prgta e Shiaie aliopiite 40 igo Thon,
it is possible to attain a bal ance befween the
apzalas daiase formed tahdueh hymeskke ennerdinteirnal) shapet(may
shorten time (drive period) to the next ink droplet

glsetidvena® ARhadti GlindiRat Fs@ ke Kirrellike sBhp&N SThe
bet ween nozzle plate, ink, and recording nediun> Wen

f
lpF P8 BN AFL O B ASEARGARA I SR
resent. invention, is used it S preferred that the-
EB‘%;P%GJ;?FHP’@ pﬁatfe’l‘b&élerrlemltq}eavbeaqlw reheY dahd i nk

15 repellency. This is because by using a nozzle plate

OSCl e EJEC I'on an

- Wi th Thedrdmatl Ovihia¢ forme pajavetlycseraing asthe Bfesuplg port

is possible to formcorrectly an ink meniscus even

 Whil r&ohhﬁoﬁ il e RDeR 1AW pPHEHALEDY SBIRT 2 tEGHEDY

In the ink jet recording head of the above-descried configuration,
Whenv a drive wavefornr (a pulsed voltage of 10 V to 50 V) is applied to the
drive portion 5f according ’ro a recording signal, a displacement in the
lamination direction is induced in the drive portion 5f, the pressurized
liquid chamber 2b 18 pressurizeri via the oscillation plate 60, the pressur'e
therein is 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 chanrber 25 is reduced, a negative pressure is
generated inside the pressurized liquid chamber 2b by the inertia of ink
flow and discharge process of the drive pulse, and a transition is made to

an ink filling step. At this time, the ink supplied from the ink tank flows
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i mproving the formation of ink droplets. Were the
nmeni scus is fornmed correctly, application of

waimiodiossggt i onal tension to the i nk when the i nkCT/gP20@M068597

ejected is prevented, ink ejection curvature is
deorthagedymandiquid ichagber iib; hnd thie giresirigeablituishchamber
accuracy can be obtained. Furthernore, when printing -

bb ipilledrwRH 188 lﬁkrﬁ&mﬁb%h{mwwqu@@éﬁaﬁfﬂdl1'bywaétﬁe ink
t he recording nmediumin-accordance with the present

PﬂzentlonG%ggﬁ%®$q£ﬂ1g§9@E$203|t|on|ngﬂgre%tly affects

PCT/ JP2007/ 068597 I n other words, because the ink
har di ¥heghudaesistanteeponsivnida affestivaly ablsaqbes vesigual

.even slight decrease in dot position accuracy

pesssnaé escilatiess iaftentthe lejédtion sndalsoasrbetbdadsisbahidecto a
medi-um that is, V\/nite spots. These zones in which

ks ib§§uir9ac@%n decr ggg%ﬂrﬁ&e%@%ﬂiﬂ% 'tﬁé“ﬁxﬁ&’ e gt‘éa%e

| mage” density an e’in i ity,

de radl na ua weve Wlththelnk

REEKO. it S BOT TG A acﬁgl cbehyees ﬁ}i’/%ﬁf‘ieGHaJ“&BtOf
position accuracy is high even though the ink with a
residusl presgere and irefilliand fweshortandtinire(drive péodhtvethdeanext
even in a nediumwith 10 a | ow absorptivity.

iEﬂSdﬁﬁﬂéee]eUﬁSid%efme density and decrease in inmage
density are prevented and a print with a hi gh i mage

‘sur Pl Bl AT OO BMenb h E pk Y FefitBine

.15 head used in accordance with t he pr esent

AWEon i s preferably 0.2 m or less. By maki ng t he
surface' roughness Ra of 0.2 mor less, it is
posSsi Wheert ink bdving 4 bemaarativelyflowi qmrfag:erﬁensxdmesuch as the
during w ping.
ink used in the image forming method of the present mventlon is used, it
is preferred that the nozzle plate have excellent water repellency and ink
repellency. This is because 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
1mproving the formation of ink droplets. Where the meniscus is formed
correctly, application of unidirectional tension to the ink when the ink is
ejebted 1s prevented, ink ejection curvature is decreased, and an image :
with a high 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

invention, accuracy of dot positioning greatly affects the image quality.
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repe

Fig. 15 and Fig. 16A to Fig. 16C are cross-sectiona
views of the nozzle plate of the ink jet head used in

wa@emensEare Wi th the present 20 invention. |n p&BEIP2007/068597

present enbodi nent, a nozzle plate 232 that is a plate
base Imather wordsf betwusenthe) iak healdy spraadsduce: ﬂnyadi\lim
el ectroforming, an ink repellent film231 that is a-

wltu Rﬁ&‘ﬁbé&%‘tﬁrﬂfy‘ lemamshghe db&icako &S ﬂo??oéitrﬁn(zgrc&ra(ﬂ'm

is fornmed on thé surface thereof he surface

h 10, WD 2008/ 03 / JP2007/ 597
ERNEHAE Pl o hich i 1 RS HIGR o R I L 15
The thickness of the ink repellent film231l is
pibatecsnatsy These porgs ipwhichethmindoisengireankeddedyin thes gm

or nore. During ink filling, as shown in Fig. 16C, a

medismuleadltb qinetreh imagealvasity d1sd ded¢rerse imimape dedsity,
portion of the ink repellent film 231 conposed of a

b 6O %.p;?d] e nozzle plate 232. The ink
%élje? Fiﬁmll S so H d that a cross section area
in a | ane per dIC to,a central lin

openi FOvEver R ribe Bfdet hied b Acrardanee Path HicBtpegnt
the plate surface prow ded wi th openings (nozzles) 10
fyrention, dotposibion; accuhecyi wihigbteveadhionghtthe ink ovith aylow
of the openings increases successively with the

ghfhad € s (8 4fR, RadetheBink! isdmbdddedcren ihhe mddium with
repellent filmpreferably has a curved surface shape

BB 100 SRR Ay MREARAEL

viciniity of the opening in the cross section in the -
mage dapsityare BF%‘@”’ttﬁ agdr pENt With adnghimagsaghalyyican
preferably equal to or nore than the thickness of the

~ bekbtaped] ent film Further, it is also preferred that

the curve of the ink repell ent film
<Ink repellent layer>

The surface roughness Ra of the ink repellent layer in the ink
head .1.1sed in accor(iénce with the present invention is preferably 0.2 pm
or less. By making the surface’ foughness Ra of 0.2 pm or less, it is
possible to reduce the amount ef wiping residues during wiping.

Fig. 15 anﬂ Fig. 16A to F1g 16C ere cross-sectional views of the |
nozzle plate of the ink jet head used in accordance with the present
invention.

In the present embodiment, a nozzle plate 232 that is a plate base
material of the ink jet head is produced by Ni electroforming, an ink
repellent film 231 that is a silicone resin film with a thickness of 1 A (0.1

nm) is formed on the surface thereof, and the surface roughness (Ra) of
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fromthe edge of the opening to the vicinity of the
opening in the cross section in the plane including

wo besosstT al | ine of the opening be an al nost 2O1/JP2007/068597

circle-arc curve, and the curvature radius of the
the mk eepedlent ifdmpisgirefaibly 02qualortlesar Thothidkmess vhthe
thickness of the ink repellent film A tangent line to

hﬂfr C}ﬂgle&ﬁ i 889 id %%éféﬂﬂﬁ ong H‘&O e cent ?ﬂlgﬁe ?;efer?bly

ning int anelcfumgt
bE%* penlng 111 WD 2008/ 035797 PCT/ JP2007/ 068597
%-orns an angle of less than 90 degrees with
t he nozzle menber surface including the end portion.
The oPemringyink fitliveg, mszbowmpimleg. ABL, iasmsoigeus (liged

that the cross section formed by the plane

PEHRE) P ¢dHoRinddOint 4 BoGRBAFPhortidifof Y ipkertpRHenb il 281
dot-dash Iine in Fig. 16Ato Fig. 16C has an al nost

PRl S altchR raischE Rt B Blele 288 o« ne i ni

ej ection surface in_the nozzle plate 232 is forned
such Thpdnkirppellenishiln és se frymadethaita erass spelppmagrea in a
portion forned by the plane perpendicular to the
phiiier pdrpendzulcteagestraliine ©f analpening bf theink sépuilat
10 fromthe nozzle plate 232. Mre specifically, as

a't@s Fd edlgna‘thé a{tg SuPficB Qt}fdegﬂnﬁil ?un Glozz s)
BAMRAL R, Fph PL e

ent n1231 e curve ontthe openi ge 0
' ozzl e 32.in iclLnit the o n|n
FotSnB B écrion B Bibidk B naaah the Mifinth i he Hpenba, "7

curvature radius r is preferably equal to or 15 nDre :
iexeasasesuchesskvrly svigh dhe disfanek ¢h¢ base mdtariabgurface.
outside the zone in the vicinity of the open portion.

The tiThe Kﬁﬁ&éﬁéﬂlér& Rlnh Piréfersbly fs 4 BlirveRPQlifeed sHdgdtin the
231 outside t round portion that is the open

9&5&&9 3t Woﬁérﬁh@f%ﬁéh&, $hb Qﬁr@ﬁﬂrﬂ%lus of the curve of the

ink repellent film in the vicinity of the opening in the cross section in the
plane- including the central line of the opening is preferably equal to or
more than the thickness of‘the’ink repellént film.

Further, it is also preferred that the curve of the ink repellent film
from the edge of.the»opening te the vicinity' of the opening in the cross |
section in the plane including the central line of the ot)ening be an almost
cirele-arc 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
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t hi ckness of the ink repellent film 20 Thus, the open
portion of the ink repellent film231 that is

w@omnmsi’etd to the opening of the nozzle porti oPCRBR200E®8597

a shape without sharp edges (snmooth curve w thout
prefepahlyformasn amgleiof lesscivancd hdegnegs with phenozzleng
zones. Therefore,- when it is wped with a w per forned

dmbér @ifecd Alcledigl hs o iont he i nk repellent film
231 can be 112 WD 2008/ 035797 PCT/ JP2007/ 068597

232 aans opeil BEREROERTLRLE R AR R RA TR B oce

wi per. Further, as . shown in Fig. 16B a tangent line to
Befd1qmhfor Y thg plame pgrpgndicalay mthqﬁeénsgﬂ linporenrgeented

~of the opening in the cross section 5 along the plane
by@l dati dapht hee teftig.al 6A to&Figf16Ghaspardlnwsofrotihd shape

nozzle plate 232 preferably fornms an angle 0 of |ess

W11 AR Pheid 4 cbi®r. TUKREE tRE ihRSePOTAItSHIRL 25

232 including the opening edge of the nozzle plate

32 connected to t.he edge of .the opgenin tion.
SR TGP0 E6S ik BB eBielnd b gRR AP, 258 o8 Ffmod quch
repellent 10 film 231 at the_edge of the opening
Hest; thercrasgiseationsameppid hefopeningportian fospedeby the plane
| ess than 90 degrees, as shown in Fig. 16C, a neniscus
perppaiddcdar tacky céhiral fiae ivcreaséhs@roskisélgbivitht thel distance
the boundary portion of  the ink repellent film 231 :

'%qlgﬁ@ng%%gga@?ﬁ 232, and the possibility of the

nmeni scus P ormed in the portion can be greatly

i ng
reducegd. As a.l5 result, because e. Neni scus . ;
f or e {C5R SBEPHSALY; 35 Shownip Fug, 1¢t§klnen'§'@cqneaqp0rtwn of the
stability duri ng i mage formation in the image form ng
apprenellent fdm31,tthe dumrke ffesm hbedpemigigurtigefithe nvazld e
plate 232 can be inproved. A liquid silicone resin
plitalP3e iattheaqemity arhatopenins hRs af @uall shape with a
curvature radius r. This curvature radius r is preferably equal to or
more than the thickness d of the ink repellent film 231 outside the zone
in the vicinity of the open portioh.

The thickness d is a thickness of ink repellent film 231 outside the
round portion that is the open portion and preferably is the maximum
thickness 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. Therefore, when it is wiped with a wiper formed

from a material such as rubber, the ink repellent film 231 can be
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used as the silicone resin enployed in the present
enbodi nrent and a 20 resin of a type such that curing

w0 2008080apani ed by a hydrolysis reaction is eREnIFDOR68597
preferred. In the bel ow described exanples, SR2411

peeveinaed firord bein gl espairate DRronCtihogrl€platel 232 ad & resdd of
Tabl e A beI ow shows the results obtained in eval uating

&WSQ sq{el#,g%ﬁ{lgﬁtf, Qﬁblvf‘ L film231 fromthe

edge of ot he it by 113 V\D 2008/ 035797

E%é"ﬁr&fﬁoggg pup A 4F ?méélfﬁ'e%'géﬁt o i qarrERFiont

and the occurrence of ink residue around the nozzle,
6dige23 lsppsaing toroughnthesjdget dfdhe opebing ty theratpise sectiiy e
sShape I nk residue Edge separation Ej ection stability

altaigtHel %ghé iREin g khBanitirs] 1506 df tie 6peringcfthe Rzzle |
occurs sharp tip 0 900 None None Good (round

o R R
results shown in Table A denpnstrate that where_al npost
suefage of the BozrdeplatedP2 inclubing dhe operingmedge of theanozzle

vicinity of the opening portion edge) of the ink
pé&qrel 432donnietad2dlthei gdgerafshd wpenmgpeeiored ar ound
the nozzle and edge separation occurs due to w ping.
Where the angle 6 between the tangent line to the ink repellent
4ﬁlm 231 at the edge of the opening portiqn and the surface of the nozzle
plate 232 is less than 90 degrees, as shown in Fig. 16C, a meniscﬁs
- (liquid surface) P is formed with good stability in the boundary poftion of
the ink _repellent film 2.31 and the nozzle plate 232, and.thev possibility of
the meniscus P being formed in the portion can be greatly reduced. AsAa
res'ul‘t', because the.mel.liscus formation surface is stabilized, ink ejection
stability during image formatibh in the’ image forming apparatus using
the ink jet head including the pozzle plate 232 can be improved.
A liquid sﬂicpne resin cﬁfable at foom temperature is preferably
used as the silicone resin employed in the present embodiment and a
reéin of a type such that curing is accompanied by a hydrolysis reaction
1s 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
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Wth the round shape,
the 10 configuration with r < d,
wobkoansexanpl e in Fig. 17A
sonme edge separation is observed,

conpar i son,

no i nk

resi dues occur,

such as sh

but in
own by way

for the purpose of PCT/JP2007/068597

and in

282 te blné vpimdy iof thevbpénihgedpedn thedhkgst héadwf the pregent

17B, ejection of

ink drople

ts i s unstable.

Furt her,

é‘ﬁ%ﬁdfménﬁaﬁﬂ' @h@ oEcﬂQen@egoislmk%sidheF abuni/the ﬁozz%]e edge

Neni- scus

9808H5ak, 89

liquid
ortlon of .t

ﬁ@ﬁffazﬁagﬁ&ggég

level)

can be forned
repellent 114
7 film231 and

int
WO
nozzl e

glate 232 during ink filling and a neniscus Q can be
8 in the convex portion (portion in which the
section perpendicular to the

.area of the cross

Edgetgbape | i ne i n t helnkpesidpor
center
ilmb5 231'.
| sonetines dbserved in ink e

facing the
repel l ent f

of the ope
As a

t | Bigd sephiagionsnil | eHjction

n portion of th
result, spread.
ection stabilit

e ink
i S stability
during

Shrargeipriecor
usi ng the ijnk

ink jet head of

be describdd bel o
in which the ink 1

ding in tSoeneink |
j et
R@38ntA net hod for

head i ncl
mamesiduet ur
{ he above-d
V.  Jddedrs Q.

epel l ent f

et re@aewdsng ap
uding the nozzl
ing a nozzle ne
escri bed enbodi
18 shows a conf
ilm231 is for

par at Usood

e plate
nber of the
ment wil |

i guration
ned by

present

Noabarpgipa Si 6 ckOONn¢
enbodi nent .

r eNbie W t
The di s

h a diNgenser 2
penser 234 is d

34 of dea
i sposed for

coatd shgpe Sid>0on¢ SONuhd oOn
surface side of the nozzle 2
and a silicg
selectively forned on the i

el ectrof orm ng,

on theNodenk di s
32 produced by

char gepoor
Ni 15 :

nresin filmcan be

nk ejection sur

face of the

nozzle plat
Fig. 15 and Fig.

di spenser 234.,<d

separation occurs

e 232, |as Nbawn in t he mheve- descri bagbod
16A to Fig.| 16C, by scanni|ng t he
None " Some edge Poor

~ The results shown in Table A demonstrate that where almost

sharp tip is contained in the edge portion (in the vicinity of the opening

portion edge) of the ink repellent film 231, ink residue is observed around

the nozzle and edge separation occurs due to wiping.

With the round 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 comparison, some edge separation is observed, and in

the configuration with 6 > 909, such as shown in Fig. 17B, ejection of ink

droplets is unstable.

Further, when r < d and 6 > 90°, as shown in Fig. 17C, a meniscus

(liquid level) P can be formed in the boundary portion of the ink repellent

1
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while ejecting the silicone fromthe distal end of a

needl e 235 and nmaintaining a predeterm ned const ant
wepasisggobet ween the nozzle plate 20 232 and PEEIP2007/068597

needl e 235. The silicone resin used in the present

¢imoZB hend nogzleiflato222 desing inkfRlink and ahhenmt:qurcmai be

tenperature (manufactured by Toray - Dow Corning Co.:

mﬂed i 08 dvex O riBashortiok ¢ wAiifh %H& Wead 8t iHdebs

silicone is observed in the nozzle hole and the

IR S RO G SahiRe e acen gprefp is tho

silicone resin filmthat is selectively forned in the
apallestidaemadde ceatiercef the open pertiomdot: the inlyreaelent film
roughness (Ra) is 0.18 pm The coating orifice at the

@83t aAs andsult, sgreadds dbmeliBheDdbdelireedipinds ejelction stability
errbodi ment, as shown in Fig. 19A is ensured to have a

Jux x&n A tﬁﬁhh qn%ﬁ@tlhﬁgjeﬂéu)?%glf ﬂllﬁa Sin 8k Snk

e cGating , ting

ti b | et ed b
éeém%rfél Wijéna%ggéll?g Jﬂ Cﬁ%ﬁrg\?\m iencfﬂg ?i Sure)yonce

in the coatln? dlrectlon 10 Thus, the scannhgi.
di r ec methast foxgaannfpcoudngta nezzde mawbemndfitherak jet head
direction and the necessity of changing the direction,

aftlsaboved-described ehdbbodittentarfiDbédssaBEdBelow . t he
opposite direction can be elimnated. Here, the di st al

end o ' r _
ol shfgm% SRR ARR ST hEwhich Pﬁeg‘%*f a%rhe el 281 s
?‘H 15 Iat %€32that is the coatin
éoaﬁnﬂg arealponecrestnHiEh @ deRanTeR 3éfoftthe PEpIae
scanning object, it is necessary to perform scanning
- embadphentl ity of directions by changl ng the scannl ng

direction

The dispenser 234 is disposed for coating a silicone solutlon 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 sjh'cone 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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- (opening) of the nozzle p

perf O'THEQ ﬂ% é&%%l?l?xhg dﬂemiéggoéédgggﬁéﬁ%%gﬁégcawé 0%1 one

for the coating operation by 900, shifting the distal
end of the needle, and perform ng scanning in the

WopPpeesI7e7 direction. As a result, a coating fiPeH/PRO@GH068597

a uniformthickness is difficult to obtain on the

plater §heodtickmessifébe siliddihe resinefiim ¢hanis salbaively fiirmed
the width of the .coating orifice at the distal end of.
ihen 18BN L destRibed BARKELT: 19 18 HfltHe s thberfiRAMeld (Ra)
width on the nozzle plate 232 that is the coating ,
objegt. whereby a uniformcoating thickness can be
bsg@?'glgryela' over the entire coating object 116 WD

2008/ 035797 PCT/ JP2007/ 068597 and surface can be

fini shbe captinggsHireaichesbigtal png oftheineedla 23% ekthe
coati ng operation using the dispenser 234 of the
preseah endriddnhicne, s shidven badlig. X9 fis gnsatédto have a width
identical to that shown in Fig. 18, but silicone is

§9R4180 thehioh Eindk fbth R tﬂéﬁgt%glé 2?31593”2@2 PhaCEAhE oatis

2. A variety of gases

t.hat, d not easi | afii cipate in.chemcal reactio

OPIeH- otp ol Roating Pl thsceREESpantingblse: vasb Be semplpsed
as 236. For exanple, air can be used. By perform ng-
v acamaing e dispenseyi(net shown 36 the Sigurelonnezinl thetropting
it is possible to forma silicone resin filmonly on
dfrectior.zl e surface, excluding 10 the nozzle hol e of

the nozzle plate 232. Further, when coating is

wi t hout Sprayin gas ove, a

hen. spraying the .air_ 236 fromthe nozzle 232 after -
ECtiph pagribernespreifnef ¢ o8 b diwegtipneas shown in Tig.
predeterm ned depth, it is possible to forman ink 15

 12Betd pertformyseanning ethei dpposite diesgitiont carabelebirindted.

depth (for exanple, about several m on the inner
wal | Plers NheHig#d12ndast thB @¥AvéRtibhAl neblle 285Ss midth

~addition to the above-described ink repellent film 231

8Qr1'torv]veezri QLL,( sﬁi)v%%tiinoﬁg. 19B, than the coating width on the nozzle
plate-.232 that is thé ‘co;ating object. Therefore, in order to complete
scanning of the entire scan.nin"g 6bject, it is necessary to perform
scanning in a plurality of directions by‘ changing the scanning direction
for the coating opeljation by 90e, .shiftjng the distal end of the needle, and
performing scanning in the opposite direction. As a result, a coating film
of a uniform thickness is diﬂicuit 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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"jet head I n accordance

surface, a very thin ink repellent film 231a (ink
repellent filmon the inner wall of the opening) can

wheooBositet to the predeterm ned depth 20 from PEBIP2007/068597

openi ng edge of the nozzle plate 232. W ping was
padfsor cagihegfimishE@BMth gobdacturdeyer har dness 500)
W th respect to the ink repellent film 231 of the s

nozzl il 7 BlusbFAEY §@datihgl dperahioN %sﬁ%ﬂié'&%ﬁeﬁ?é%4 of
The results obtai ned denonstrated that the ink

R BGRD s AShe O AR PR 1 St 6 thae
repell.ency with respect_to 1000 cycles of w ping. The
fBowndndHgnls, haiheonais qqaked,évpbﬁ¢ SPXayAng gas @okdaom a

thereof was imersed for 14 days into ink at 70C. The

nezzlt theloipenieg) of dthemostlegilate 2RAt Awintictygeddasek that do
repel l ency could be naintained even 5 after the

LBTBASPPartiiifated éﬂe'n&'ﬁ%mI ﬁ&?-@%&hﬁm&&ﬁm%ﬂ B

e present 1 nvention and

sh ‘a state i,n ich le hole is. forped b
ot anay hE use(] As e & 23t Keporimplenpir cambe used. By
obtained by joining a resin nenber 221 and a o
nexfarming egatingreviide sprying gas 2360remeheopizaks hale, it is
adhesi ve 226. A Si02 thin-filmlayer 222 and a

posuiblere-foe@nd silidbh@ régiheiln 6AB! b€ the hayAe sd?fcal éxcluding
successively lam nated on the surface of the resin

'Pig&"?g{rzrlrégﬂ)llen@%%%%ﬁléﬁma%%é of a required dianeter

resin nenber 221, and a nozzle _
['inki rifice 227 that is_linked to the nozzle hole:
244 | E%F W%FH CORELDE; lélP-eFfOQ”P%ﬁlét HEMSet S@é@“’ silicong
Si02 thin-filmlayer 222 is fornmed by a nethod that
pessuulpetswathong lsprayiekthe rgals| 236naudescoibel edoye imad then
at, a tenperature within a range in which the resin

BEFiYehg tBe AR 23 BORRL Y 085418 9B hftdYUhR SRESd Fcaih hifs

'penetrated to the predetermined depth, it is possible to form an ink

repellgnt layer of the silicone resin to a desired depth (for example, about
several pm) on the inner. wall of the nogzle_, as shown in Fig. 21. Thus, in
addition to the above-described ink repellent ﬁlm 231 on the ink ejection
surface, a very thin ink repellénf film 231a~ (ink repellent film on the |
inner wall of the opening) can be formed to the predetermined depth
from the opening edge of the noizle plate 232.

Wiping was performed usiﬁg an EPDM rubber (rubber hardness
500) with respect to the ink repellent film 231 of the nozzlé 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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the preferred nethods include sputtering, ion-beam
vapor deposition, ion plating, CVD (chem cal vapor

waole@emst7pon), and P-CVD (plasma chemi cal 20 vEQDIP2007/068597

deposition). Fromthe standpoint of process tine and
netintaial goodsink repellencypwittherespdctt toal 0Gthey dlds efwnigdag ofThe
the Si02 thin-filmlayer 222 be the m ninmumrequired

hbzAKRESRbYE hhvThePt HeAR%ErepBlBRE filln!BFmBHBEFE was
strength is ensured. Thirs'is because if the thickness

is too lar it .118 Q8/ 035797 PCT/.JP2007/ 068597
s P B v ntdk e 8P P PRl PO i
the excinmer laser. Thus, in sone cases part of the
dewensinated that weghangedinkirepalieneuéduldibenmpaintained even

- .processed and an un-processed section remains even if

aftgp ohle h@azdreidm0l € shape is obtained.in the resin
nmenber 221. Therefore, it can be said that 5 the

(0. 1" Wi UERERES bR bl oF CRERAE i@ nch il ot

be .ensured and no Si02 thin-film |ayer 222 renpins .

Hat P BeGseRbInYeRtifn @wi ghews ﬁgst%lwéﬂéwr@zgﬁ hole is

preferred range is 10 Ato 100 A (1 nmto 10 nm. Test

femdd by egemrrshsat pabcesmngevienozrle alBie(2LY islabtained by

thickness of 30 A (3 nm sufficient 10 adhesivity is.

fﬁﬁﬁig‘&ﬁesﬂﬁ%@ﬁb@f 0bl &Rl RhfplReRAditRneémbbt Qzlsféﬁﬂ'ifﬁf
aser

processability. Further, extrenely sma

R e e

resi dues are generated when the thickness_ exceeds 300
gontapningyater Fepellenilayer 223 axg suseesaivedy homina ted 9pzthe
shape that cannot be 15 used. Any material that

 sexfetsof the main hembed22hra hoezlé hisle 2p£bF @requirag diameter

speci fi c exanpl es i ncl udi ng fl uorine-contai ning vat er

. {£BfIedNh the resin member 221, and a nozzle linking orifice 227 that

is linked to the nozzle hole 244 is formed in the high-rigidity member 225.

The S_iOz thin-film »layer 222 1s 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 is not thermally affected. More speciﬁcall&,
the preferred méthods include. si)uttering, ion-beam vapor deposition, idn
plating, CVD (chemical vapor deposition), and P-CVD (plasma chemical
vapor deposition).

From the standpoint of process time and material cost, it is
preferred that the thjckness of the Si03 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, it
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materials and silicone-based water repellent
materials. A variety of materials are known as

wo baesnssTer cont ai ni ng water 20 repel |l ant mat er pel/sR2007/068597

Here, necessary water repellency is obtained by _
stepetiimeisignders theufoemaftiopesff harmicohadewoithttho @exanmder laser.
nodi fi ed perfluoropol yoxetane (trade nane Opt ool DSX,

TROYS RCIIHE Badds gt IoF Bhe SAY Shin-£Fin l?éi‘ 224 & ot sufficiently
t hi ckness of 1 to 30 A (0.1 nmto nm. Test

BRI ETTROMT B SR Sl i Dol b B0 ot
endur ance between the Optool DSX films with a )
sharadsedbdagrediim the resimmenabrr 221 ATharedorer of ean b said that

.consideration for the filmcost, the preferred range

tlee duitabile tRiclkhesd idwithine Parye)of HAWE\B00, A(0/1 wertosB0nm)
i nks, fromthe standpoint of reliability, a thicker
: e : L i ' _ §
it 0] ndeoh bt R cBlelre BRI SHRRn (Hn
ange._qf 100 A.to.200 A (10 nmto 20.nm ,is preferred.
{eT P2l remping dhiBiiE SxhmbE 199 RIBECREIRD A BB TALE o
pressure-sensitive adhesive on a resin filmis bonded
preferredgangade 16fA tha00 IAGr nmetoc Hhnai)niTest weswts
repellent film 223, thereby providing it with

dsdbhiRatdd fhHICved W Si0F filhAheR&iedB bf BOFE(3 nm) sufficient
processing. A silicone-based water repellent materi al :

‘%{H;é;ﬁi‘él?lg s Bﬁtaliﬁ§¢ anhi &%%%i%%ﬁ%gg gitsgoecﬂt%‘a vgftkn%{\%mgxé laser

rs curabl e at ure ar

silicone:based water-repellent materials, and an ink -
P%}Sé?ﬁ’rag’dlfltﬁ-i fﬁfﬁ\?@rp?wém@iw smakl progessIng sefiHes aFem on
the base material 15 surface and allowng to stay in
obsereed atn filoothicknpey et 3002A1(80imm)) @ad mehgriavigeat i on

~and curing. Liquid silicone resins or elastoners

pricadiRg R¥s1ARRE ah8 gBheratkd When the thickness exceeds 300 A (30
nm), these residues creating an abnormal nozzle shape that cannot be |
used. |

- Any material that répels ink can be used for the ink repellent
layer, specific examples including ﬂuorine-containing water repellent
materials and siﬁcqne-based v;rafer repeilent materials.

A variety of materials are known as fluorine-containing water
repellant materials. Here, necessary water repellency is obtained by
depositing a mixture of perfluoropolyoxetane and modified
perﬂuoropolyoxetane (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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known as silicone-based water-repellent materials, and
an ink repellent filmis preferably forned by coating

w0 besi0ss19t he base material surface 20 and curP@mJIEeg07/068597

heating. Liquid silicone resins or elastonmers curable
bydukancadieswvieon the ©ptabkDSKHlns sdtls althidknesbad A, 20 A,
water-repellent materials, and an ink repellent film

hﬁd@'()eAemlré(foi'@ rRA &ﬁsﬁﬁ@&tlﬁﬂ fohern A6, kR %referred
material surface and curing by irradiation wt

di at 008/ 035797 RCT/ JP2 07/ 8597 T
il O i AJO Prcnd Pl Joviaver o om
material is preferably 1,000 cps (centi poi se) or I ess.

ﬂn@stapslpgmﬁ rgligbHitygarthicken vrrten mepsllgntefiln sglmaintain
processing apparatus for use in nozzle hole

perfomantgforAnlonger thhel TherefoednGlchTagss,d tickiey® a
| aser generator 81 is reflected by mrrors 83, 85, 88

B R S e S s S S

ORti cal 9 .ar rovided in the redet er pi ned
BE@??V% ﬁ%g%ég‘é HE‘E?F}PF 92t eR PHFHSURe T SIF%@ gamon a

reaches the processing table 90 in order to obtain
aesnasfﬂm isdemdegttorthe sugfscerof 4he fhwirfrieccqntooEsgiwager
object. A processing object (nozzle plate) 91 is

PépdReht Flnd 923, Whesdssp R idie i€ with additi®eA fastibhAQuring

| aser beam The processing table 90 is a mell-knomm

e T R b 0B RO R e

g t he Iaser beam in a desired position. The use of
QMSRdr |aser is 15 expl ai ned herein, but a

variety of |asers can be used, provided that they are
shor t Lvgpuid|s@ligyinte He¥insaseelastmabisi auyablecatairload temperature

~ processing. Fig. 24Ato Fig. 24F illustrate

AFRABWhGA dilicohdPh RSB Wat & repellent materials, and an ink
repellent film is preferably formed by coating them on the base materiel
surfaee and allowixig to. stay in the air at room temperature to induce
polymerization and curing.'

Liquid silieone resins or elastomers curable by heating are also
known as si]icone-based water-repellent. materials, and an ink repellen'e
film is preferably formed by coating them on the base material surface
and curing by heating.

Liqud silicone resins or elestomers curable by UV radiation are
also known as silicone-based water-repellent materials, aed 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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adhesivé strength of the

manufacturing a nozzle plate in the nethod for
manuf acturing the ink jet head in accordance with the

w@emsesi7oT nvention. 20 Fig.. 24A shows a mat erP@l/JP2007/068597

serving as a base material for a nozzle formng ,
menbeThe Mescosity of tha ailivoae-baspdwider repedldnt mmatdrial is

‘Kapton (trade nane), which is a polyimde film

?@‘f qr@;b E}YS @énPgmsepQ“éss is used as the resin
I m 221

a typical po ylmde f|Im particles such
as Sl@ I%gsulca ar (ﬁto glmaterlal .to
i mpr ot - KEHOSGHT £ f"d’f ga‘iﬁ’im%r SlorTA VR LA AT ]
PCT/JP2007/ 068597 abl lity) in aroll filmhandling
appredus éor yerein Bozvde hple procesingc Agsexnimer daserrhdasy 82

out with an exciner |aser, an abnormal nozzle shape is

cmitted firsn abliagén g@hebaC(&USEié FeflebtéiPby shirkexs)83) B5, 88laesl
are.-difficult to process with the exci mer | aser.

_gﬂa mgfter rdggsé(lﬁgltgﬁ SEHt AT kfnddt &t hmskSs géeld

ich ca partlc ES ave not’ een a

rt ilex, Wwichis pol e film
leauts epa‘raéﬁl%g@ﬁ%wmtmaégyst{%%g arfporided ig e
used as the plate base.material. Upilex can be used as
predepermained pasitions of as oatat:alep@tllyby widclp she lades deannB2
do not inhibit the processing. 10 Fig. 24B

tddclss thé pPocessin@Ptable D0 en Sr@& o vbtain hThbsé@8sams Btinsal
formed on the surface of the resin film221. A

i %}ﬁﬁrﬁﬂ?gf@%@ﬁﬁ DR i

glr%c |%ﬁefllmth|ckne33|s about Ato 300 A
oghgprocessung table 80 apdyreagivestiedpprishearn. | eA

to 100 A (1 nmto 10 nm is forned. 15 Using a

preksangrigble®toda wellhWknakin XYZ sakletthiat i dofingurelde if a

Sio2 filmis forned by bonbarding the Si surface with

HecdseRsy, iss tRhf erd bi’&ebﬁntggdbg@ct Af cdrhé Bl ol irradiated

2 filmto the resin film
w2&1 the laser beam in a desired position. The use of an excimer laser 18
exp'la.i.ned herein, b.ut a. variety of lasers can be used, provided that they
are short-wavelength UV léser’s enabling the ablation processing.

‘Fig. 24A to Fig. 24F illustrate sphematically a process for
manufacturing a nqzzle plate in .the methﬁd for iﬁanufacturing the ink |
jet head in accordance with the present invention.

Fig.: 24A shows a materia1 serving as a base material for a nozzle
forming member. Here, for examble, a powder-free film of Kapton (trade
name), which is a polyimide film manufactured by Du Poﬁt Corp., is used

as the resin film 221. In a typical polyimide film, particles such as SiO2

(silica) are added to the film material to improve handleability (sliding
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obt ai ni ng a honogeneous dense film and i nproving
W pi ng endurance of the water repellent film 20 Fig.

WQ@4@0sibd7ost rates a step in which a fluorine- coPtEITR0TY68597

wat er repellent agent 223a is coated. A nethod ‘
ebjlityy img rallddimhandliag, apparatis. Whaher nosde &ete processing
printing, or a spray coater can be used for coating

id@arriddiaid WRHCAD bR Ao e @ AR AMoz2REMHapiyt -2
nmethod for formng the filmby vapor deposition is

Toues Bl Tobsaiser 53055 b 6P PR RN alfirwilie

film An even better effect can be obtained with

Pregss vt bhe exemesylapes. f Bheelerey s therpmegess inyention a

vacuum chanber directly after formng the Si02

filinnisfusethtb ayleich 2D dsiliap partitles hiage nddBeehmdded. Further,
conventional process, the work is renoved fromthe 5

B oSO S BR o By PR L.

adhere to the work surface, thereby egr adi.ng )
Bins ol veodas theSlafe Rirsmaleuat) Unisg sande used as s
fluorine- containing water repellent nmaterials. Here,
hecauserib pentagns pxireowdy dmg particlescidpdclo nat inhabit the can
be obtai ned by using perfluoropol yoxetane, 1o
pestieksiag. per f | uor opol yoxetane, a mixture of the two
a.s a fluorine-.containing anorphous conpound. The

af or egentd . DX ] red. by, -
Do ki B AT e RARep 8 in HE SIQRBL B 50y P2 fs formed

t er m nat ed dj fied perfluoraopolyether." Fig. 24D R
Pmtg]gtsvai%@g%gt ¢ E%Slafﬁela@ Réhi n‘\gsxtlﬁéelaegégwl@a Hﬁ&?@medlsl a
repellent filmto stay in the air. Wth this process,

~ vheudinudranmser iseudtmble fir foatméng the SiOe thinafihn lapas202.

and the Si02 thin-filmlayer 222 are chemcally"
RARHrépAafPhifth theckieas §0 bbbt 1 Eet860 AN@.1 hig to 30 nm).

fluorine-

Here, a film with a thickness of 10 A to 100 A (1 nm to 10 nm) is formed.
Using  a sputtering.n'xet'hod in which Si is sputtered and then a SiO: film
is formed by bombarding the Si surface with Oz ions is effective in terms
of improving the adhesive strength of the Si0; film to the resin film 221,
obtaining a hombgeneous dense ﬁlm, and improving wiping endurance bf
the water repell‘ent,ﬁlm.

Fig. 24C illustrates a step in which a fluorine-containing water
repellent agent 223a is 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 by vapor deposition is more effective because it improves adhesivity
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contai ning water-repellent |ayer 223 is forned.. Fig.
24E illustrates a step of pasting the adhesive tape

wWQ@2b8/034127 20 adhesive tape 224 is pasted on tPer/JP2007/068597

surface coated with the fluorine- containing water
pEiied wanér-tepedient Fdm. TAr cachdettee cffeptc2R beiobtpimetiadith
so  that no gas bubbles are generated. \Were gas

bH&PﬁﬁSd‘ﬁfo‘éltﬁﬁ{‘ % sbﬁ%rmlﬂgl @heﬁumodeﬁdgﬁlmz& heabahé

opened in a location where a gas bubble 1s present is

g R S5 rohne b es Bl 8 B

ghécesa ng. Fig. 24F illustrates a step of processing
3%zl e the renventionah precess, theeworkis ramevas fromethed4

is formed by irradiating wwth an exciner |aser from

vheusmdth avhbéréndeahyiSiOdehin-filinddder ARR diasteenformkd. As
hol e 244 5 has been forned, the adhesive tape 224 is

_ Q%%ﬁﬂ %fgunﬁ% Sr thd ?ik@iﬂil’ﬁﬁﬁttb ?He rﬁx%r?%&h hd@bgi LY

use to |nprove t he r|g| e nozzl e

| ate .243 that is explaln vvlthref encet Fig. 22
Heeragipe adhosim Awebsly eals gped ﬁeﬁgléwr}%e
applled the respective step is |nplenented bet ween
tontasnieng watanrepeall@nigmazerialksn detee veitep ragelidnegmecassary
Fig. 24E. Fig. 25 illustrates schematically an

RfRFSdpest ek idk cdTPPé bBediHEd By Wing Pérfl@éropeBbxbiane,
the nethod for manufacturing the ink jet head in

I b N T ERE Tl g
devel oped by OCLI (Opti cal Coatl ng Laboratory Inc.

COAIIE YBETPHQS cogiraing. nfh equne@@qwrmﬂenqlme&pt@ﬁ@sx

contam nation-preventing filnms for displays or the
mdmufadtsired dynDaikifrilgduriesa L8d. spualied "0 ﬁlkcmysﬂane -on
un-

sermmated modified perﬂuoropolyether

Fig. 24D illustrates a step of allowing the deposited water
repelient film to stey iﬁ the air. With this process, the fluorine-
containing water'repellentvage‘n.t 223a ‘and, the SiOgz thin-film layer 222
are chemically bonded via moisture present in the air and the ﬂuorine"
containing Watei"repellent layef 223 1s fermed.. |

Fig. 24K illustrates a step of pasting the adhesive tape 224. The
adhesive tape 224 is pasted on the surface coated with the fluorine-
containing water repellent layer 223. ‘The adhesive tape 224 is pasted so
that no gas bubbles are generated. Where gas bubbles are generated,

quality of the nozzle hole opened in a location where a gas bubble 1s

present is sometimes degraded by the adhesion of foreign matter during
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203, a Nb sputter 204, and an Optool deposition unit
205 are disposed as stations in four |ocations around

w@2as0887210, and the entire 20 configuration iBCT/JP2007/068597

di sposed in an evacuated chanmber. First, Si is ,
ppueseEngd with the Si sputter 202, and then Si02 is
obtai ned by bonbarding the Si with 02 ions with the

02 i omigl WaFRistMtedAdtEP oP Brodesing theliERle hole 244, In
appropri at el y vapor deposited with the No sputter 204

[ n,th
O 8 PR po BRI 200 1 BBy 5Bt 838: 2 e?«@lmer
PCT/ JP2007/ 068597 deposition is perforned after
lasgr agm the side efcthepalpinidefilm 2Re- Arféare@l@apqzzlmh@lerZM

of layers of a predeternined thickness. In the case of

hhe bper $amied, the nidhesivet tapef2PAcisipealed offinHeref tiact i ve
filmis not required. Therefore, Nb is not necessary,

é%aﬁhﬁ%nWQh%mﬁl ST r}ﬁgmli’)‘ér §2§% dith qg%)gévé) te rigidity

['ayer each paratus escr

ei nabov r,,deposi tion ol DSX can i
Pﬁ%} R dlath HAdena Roes Witk isdrencp de i 1g. Wi
the Si02 thin film 122 has been deposited. The
emitited sbutswhere the bighi-vigidity ntemberisrappdiede bhe respective
preferably 10 5 mMNVmto 40 nNW m nore preferably 5

80pNis i pddmehidd bdthated tHeestep ishbivadin Bigl RaDeanEblsé Sfep
exceeds 30 nVm a phenonenon by which the nozzle

'%&Lﬁlhglg@l{]ﬂv\etted with the ink in long-termuse is

serve a result, curving. of ink ejection _
trajegtor abnor atqm zation sonetinmes occur in
r epeat ¥4 ‘i‘h‘ts g“’c’ﬁ%tl AnpRaratyseised Be 15
critical surface tenS| on exceeds 40 nW'm the

- magnufagiuringanfink fiet emizbe the netthod faumanfufacbutrive ther nk

begi nni ng, whereby curving of ink ejection trajectory

f¥t HRAAhHRCoAaE: 47th ¢Be PrEscitTRVeABSn caused fromthe
very -

This apparatus implements the so-called "metamode process"
dev'eléped by OCLII (‘Opvtical Coating Laboratory Inc., USA) and used for
producing antireflective films and contgmination'preventing films for
displays or the like. As shown in Fig. 25, a S1 sputter 202, an Oz ion gﬁn“
203, a Nb sputtér 204, and an .Olptool déﬁositi_on ‘unit 205 are disposed ds
stations’in four'locations around a drum 210, and the entire
coriﬁguration is disposed in an evacuated chamber. First, Si is sputtered
with the Si sputter 202, and thenVSiO'z is obtained by bombarding the Si
with O3 ions with the Oz ion 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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w@baosiosarar board and dried by heating to

begi nning. In actual inplenentation, the ink repellent
material shown in 20 Table B was coated on an

pr odUBET/&P2007/068597
nozzl e plate provided with an.ink repellent |ayer.
Repaedition is pexfonmddiaftaredb wmid §iQdurecitatkedalo chtafmtise
tension of the ink repellent |ayer are shown in Table.

~ Becddhfy nhibfberdflaFeds of W iRaetdratinle8 thtdkhels QYR R of

a Zisman method. 125 WD 2008/ 035797 PCI/ JP2007/ 068597
IRt it She FORLP U ARk BOPRRRH

neasured, and a |ine descendiQ? to the right (Zi sman

Pherefore; Nipisineleaeqepsiye andnj Qerand Qpted DX maphe of

the liquid against the x axis and cosO against the y

depaesitethiey ene layae daehs i Withathigapparitis, addescribed | i ne
isY=1(0 =0) can be calculated as the critical

| ?g{éiflﬁﬁoée‘? %'Pﬁg d}éﬁosiﬁéﬁgf béﬁ? DSXNGIn %i&?%ﬁ%@gﬁgﬂhﬁe

I ndi ng critic ace tension
owkes nethod,, an,. s and W net hod d Van
VS TD o b Tt e Ph Ve VB 528 hasthesa
for producing a printing 10 head, an ink jet head was
depeiitedd by using the nozzle plate provided with an
ink repellent layer. Ink was sprayed thereonto by
usi ngThBerithal 8urfdes ¢6ndieh of YiRe inl kepelttditila¥er is\rétbrably

process was observed with a video canera. For all the

I ! t ORy ' '
BHKYE BB SN Hor DRIy B IVERKL 89 ol 9hlre the
shownin Table B. 15 <Cyan ink> An appropriate . :
gribigal surfage teasianergrde (i N/m,ahenissenion by which Be
mass of polynmer ultrafine particle dispersion
nomlaipﬂlzihegs aver-wetted with the ink in long-term use is observed. As

a result, curving of ink ejection trajectory or abnormal atomization

- sometimes occur in repeated printing. On the other hand, where the

criticél surface tensibn‘exceeds 40 mN/m, the over-wetting of the nozzle
plate occurs from the very beginhing, Whéljeby curving of ink ejection
trajectory or abnormal atomization are sometimes caused from the veﬁ
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 vﬁth an ink repellent layer. Results
obtained in measming the critical surface tension of the iﬁk repellent
layer are shown in Table B.

Here, the critical surface tension can be found by a Zisman method.
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the present” invention

copper phthal ocyani ne pignent, 23.0% by nass of
3-net hyl -1, 3- butanediol, 8.0%by nmass of glycerin,

wWQ@20%0ksr9mass of 2-ethyl-1,3 20 hexanedi ol , 2. E@r/m007/068597

mass of FS-300 (Du Pont Corp.) as a quorlne-
Thas pa hiqugd swith kavemt surfaddtebyionpissiroppét oxdheliWk repellent
(manufactured by . Avecia Co., Ltd.) as a

BlylerS& %h%cﬁﬁh?iéj@ % AgERI, aQrd5 mé d@@é@mﬁﬁlﬁ?to the r1$ht

an1no 2 3 propanedlol I on- exc ge ‘wat

obt 0% SS hen iltrat.ion S.. .
f@?%@@% aframbel B BineBRg the stk e BHoRGr Hhe liquid
2008/ 035797 PCT/ JP2007/ 068597 a pore dianeter of 0.8
peainat thew axik and sosthagamse pbe gdixisalhe sBridgadgension at a

Critical surface Ejection tension stability Toray -

\ﬁt%éﬂe%emw Z11 G0 80 Ba Ratealctiated b @he crltlcal
hi n- Et su Chem cal Co., KBMr/803 16.9 ni m Go

SRR of il oL fadbpat SplabRy ﬁﬁr ﬂéﬁﬂflg the

pl.aced on the inmage processing nmethod 5 used in

- edtionbsrdecatensiahinchuds adfowkpsanethod, ao@epnsand Weadt

limtation of the total quantity, but it is preferred

tdedhodrarad b 3/ a1e0sk m@hodavi ng hi gh resol uti on be
transferred and al so recorded w thout | oosing the -

resol Sfﬂlﬁgrlgfftottlﬂg a%o'vgltfégbli}lb&ﬁgtﬁ;rtgég erﬁéﬁgg%gﬁéagﬂrﬁ&mg
{1e S(? | a{'ﬁ in nje%%e ewgg Ip{'](t) uceﬁdby usmg the nozzle plate prov1ded
with aﬁ ink repellent layer. Ink was sprayed thereonto by using the |
below-described cyan ink. The ink flying précess was observed with a
video camera. For all tile nozzle plates used, accurate atoxﬁization and
good ejection stability were confirmed. The results are shown in Table‘B.
<Cyan ink> |

- An appropriate quaﬁtity of ion'exchange water was added to
20.0% by mass of polymer ultraﬁne particle dispersion containing a
copper phthalocyanine pigmen.t,‘23.0% By mass of 3-methyl-1,3-
butanediol, 8.0% by mass of glycerin, 2.0% by mass of 2-ethyl-1,3-
hekanediol, 2.5% by mass of FS-'3OO (Du Pont Corp.) as a fluorine-
containing surfactant, 0.2% by mass of Proxel LV (manufactured by
Avecia Co., Ltd.) as a antiseptic/antifungal agent, 0.5% by mass of 2-
amino-2-ethyl-1,3-propanediol, and ion-exchange water to obtain 100%

by mass, and then filtration was performed with a membrane filter with
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10 using a nethod by which image data are conpressed
wWth a control unit such as a conputer and

wo ea@s®ssEpTed at a high speed to a printer wherBCEJP2007/068597

sinple imge restoration process is performed. This
prpore diametdr of (b8 penxplAacyradinkewaw thns grepdred. det ai | .
Where the resolution of the inmage that is wi shed to be
maeprBed is 15 high and the nunber of image
gradations is hlgh the capaC|ty of the |nputted

rrmagye 1> T T1IC] Edbl:‘u CIIU LK~ ? Cool CH\CD lI I

bot i the 127 Vo 2008, aNeTee” AeT Bt HokReer pltion
that starts image trjansfer to the recording apparat us
and the recording apparatus |itsel tengiesor di ngl y stahility
the present inventign, for exanple, 2 x 2 pikels (4

'thé I fre reqU|red far recordlng is obviously

floxey s)D®# CGorpitig ed |i SR 1Ar € congl @andliimds ohe  Good
pi er As a result, |the inforjmati on volune of|the
t4qed image is 5 reduced by a factor of four, and

cl Adari 2 v niveal nf fhn |n utt

: ad
Shﬁ@@tgg enéﬁCﬁbﬁ .I§%M7r8@s?m ts 169 mNimed Good
resol ution, and neacures taken to prevent .thys
Ledluction will be déscribed bel ow. On the othpr hand
in the case of using a recorai ng elenent row |n

Wi Rtu HEndichE #00T I@%@ﬁﬂ{ng el gEuN/mre 1pteg (%dély

arranged, for exanpl e, by p rformng recordihg base

a four nmultipass procedur using an ink jpgt

ﬁé‘éordl ng elenment rgw in which 16 recording el ements
are disposed in thelnpin scanning directiaon, s shown-

Khmpgg formsatipn methodassi bl e to sel ect a recording
el ement where the sane pixels of the 15 recording

- medi UNoGpRciTR: fe@ﬁﬁétﬁ@@' i§ pRIFed onofhR! inefgel Proke 2RO Eithed

el emrents a-1-1; a-2-1, a-3-1, a-4-1;, as can be

ﬁé@& fﬂ Q&%r erren?ghe{ sEBt ﬂl{k?enﬁi)o‘% %gep%)foi’ @hé i}?mtatlon

recordi ng F ows

of the total quantity, but it is preferred that an original image having
high resolution be fréﬁsferred and also recorded without loosing the
resolution of the original imagé.‘ In acqofdance with the present
invention, a high transfer speed and resolution can be maintained by
using a method by which image aata aré compressed with a control unit
such as a computer and transferred 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
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

127




10

15

20

As described above, with the recordi ng nmethod by which
a plurality of ink dots are forned in the sane pixel,

wob@sm3ithe recording 20 el enent row shown i n PFCHIP2BG7/068597

Is taken as an exanple, 4C2 = .6 conbinations can be
hakiethdtrstahis 1aage tehasfer tovohe Récotding apEaradasaaddhien
the sane pixel. Further, when a plurality of dark and

L lidgk zﬁra%}lé‘ SEEFOA ngﬁr hi¢RE 'r@& iﬁ 'oﬁ e

ej ects a ura ity of 1nks he sa

Fﬁ%gﬁ%i’e bl s, T AR gé%?@ﬁ*%reﬁ. a9ane

with different ink droplet volune, that is, |large dots
pinels del 4 refodt theanfrejatumevolunpnof the mpottead myage is

elements. For exanple, the following results are

edtwledasly WHSFor SF Rirdaf@thb Rthé @8q@ired F6KretdedinigdBt
inks 5 such that the optical density of a dark ink on

B R o R 2 S R e

vol urre of 1arge dots |s about twice as large as that
smgderppel reeelgs irrreduced repekusionnRnjapeasitrgh drkgn to prevent
el ement rows including recording 10 el enent rows
thisaedGetipn whtl'tee descgbedidlownl | dots of a light ink

(A ink) can be recorded and recording el enent rows

(6-c, ofi fhe d@e'i‘?lalnﬂr gasesdﬂvé%ng %tiegefdiﬁ Skehtow in _‘

(B i nk) can recor Here tation for
‘ | et th I d
S Pﬁ?lrgy el PR e eSS0 Blneth e

tvvolar e droplets 15 andtvvo smal | dropl ets, alaré] e
oxainple; byt perdoryning: resording baised en@fomypgbtlpa® procedure
obtai ned for the gradation values that can be

- uedld 28 thk (EneceRling ¢ldhen AR in athl@m 960kcoRling @renﬁents

el ements that can be

are dlsposed in the main scanning direction, as shown in Flg. 26, 1t 1s
possible to select a recording element where the same pixels of the
recOrding medium ean r)e recorded from a total of four recording elements
a-1-1,a-2-1, a-3-1, a-4-1, ae can be expl‘ai.ned with reference to one row
(6-a) in the recording element rows shown in F1g 26. |

As described above, with rhe recofding,method by which a
plurality of ink dots are formed in the same pixel, where the recording
element row shown in Fig. 26 is‘taken as an example, 4C2 =6
combinations can be taken in the case where two ink dots are recorded in
the same pixel.

Further, when a plurality of dark and light inks are used or when

a recording element row ejects a plurality of inks of the same color
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“I'ight 1nk§ and the Tecor

used for recording on the pixel, for exanple, where
four recording elenment rows are assuned to pass above

wo besnesoer di ng pi xel when a 20 certai n gradat i POT/¥R0CR068597

is reproduced, there are a | arge nunber of
dentitnahieansmbbrof tlepafesementionet combinations moeemsa#;eadhere
and in which pass. Accordingly, in the present

inERithOdiffeRe it RACEIR] FolusRy thit W) 15iEe &REQhﬂaémm %ots
|nd|cat|ng whi ch nozzle to drive aré stored in a tab

ARG ERRA D808 B haf 10 ABHaRY BB G BRS e b

combi nat i Qns are sel ected according to the input
refayes anacehtainedwhenmsanga qoadinating ofderksmnd light inks
conmbi nations that will be actually used is selected

sucnthdtethef apteat densitg &f hadapk inkndrea refordigg afeding is
el enent conbi nation tables by managing in a uni f| ed

BRNIS htially it 1D Bie IQfas‘%géﬁof e ﬁﬁgpﬁﬁa %9 b glfon in

I ng hts’to b

PR Eh Pl e 0L 5 Ao POfR af FAREe g of small

selected grows with the increase in the nunber of
flgtses of ink density, the nunber of types of ink
dropl et size, the 10 nunber of recording el enents, and

t he nEihe7 sHovpahifiefet irBcdrdéng Bléndita®wsSinehfithg recording
Therefore, it is actually preferred that a certain

blefdrftdoRraiees 6Q{)) %@gé T?l[g O%%éi Be Rt RS At alﬂngtqﬁH (‘Aai%%)

a contribution i |ncrease N
The nu e

rec i ng %ﬁ# r g?lnat s can

e |rP‘fﬁrf185 ltewg%dlps %IGPEF r‘a‘uﬁ Tt dwham lg)asq and
15 the limtation of the present patent. Fig. 29
sinalisdataoéa darkexnkr( mkifcandebiecatdedn Hatd, avinn tiie
recording elenents that are thus stored. According to
libft£ticre frfd fRixitnt AuchPer 8Dink droplets that are placed on
substantially the same pixel is set to a maximum of two large droplets
and two small droplets, a large variety of combinations of diffeljent types
is obtained for the gradation values that can be realized.

_Considering the combinations of recording elements that can be
used for recordirig 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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shown in Fig. 29, even when identical gradation val ues
are recorded in 2 x 2 pixels, the gradation val ue

wo pmgesIes or decreased when consi dered 20 f orPEREIR007/068597

unit pixel. This is called a density distribution in
cenbiditinns piexelatéd ansirdyngltethd putdmapet t er n of
recording pixels). The density distribution in the
recor Heng, Pré@lercd of RBRIrAREk Wehiknt! e RRAYBnIEASE Wik Be
recordi ng i nk conbination table (first table), and

st.or in the recording..i nk.conbinati table, .for
Aot S leheH o end 7 SnRatigasdatee niimbe? of

PCT/ JP2007/ 068597 the classification (a) to (0) shown
recoriling elomepit gombinatgon taklea byl mapagingdn a yodfied mgnner

ink conmbination table (first table) that is thus

thodunder ofidoes forfreverdivg dark anddaghteinks abhd thedjecafding
shown for the sake of sinplicity. The nunerical

hﬁﬁﬁ j ' .are the nunbers of .ink
‘g%op e??ggﬁﬁg%gﬁgg%a?ggb nit pixel that constitute

each pattern in.the case where, .a i mym of 16 ipk

dr op! bt the rerording clement compinatipy ¢pkles, & hembas el of
sel ecting which recording ink conmbination table to
canbinatarhsothat isan hiexselected geows witke theypnarease imthyenuimber
is sonmetines inpossible to match the gradation val ue

of typeilof Phk defisity, theenhmBeE bLEypHd JfTRRArvpled siZee the
gradation val ue of unit pixels of the recorded i mage

| }glrﬁél%&f}o?%&? Eﬁ)ﬁgg' glt&;ax?é}ltg,agl& P%{g}{\lﬁvbeerr’ of%\ﬁ%Qesi {1} ’{lpeer ©

i on’s, of mat1"on vol une of

the inputted i npge can be reduced and i nage data can-
B’éﬁtleﬁﬁ%lﬁ)ﬂ%tém- %ﬁ%@&@e; 1t iygsbualdy: prefereed @1%9:4 et

W t hout sacrificing the resolution. 15 No specific
limitddahiorber ©f pombachtionsberstdred. fnrsuskicast argnéribution is
pattern of the. recording i nk conbination table from

et ANBineR a8 i §halh ritardlife sPled "Phi BRIMB&EDS Mage.
As exanple of suitable nmethod is presented bel ow

erent

combinations can be also limited so that the total quantity of ink satisfsr
the liipitation of the présent patent.

- Fig. 29 illustrates ah exémple of combination patterns of recording
elements that are thus stored. According to the classification (a) to (o)
shown in Fig. 29, even when ideﬁtical gfadation 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 fable), and

stored in the recording ink combination table, for example, according to
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~conbination patte

Thus, a nethod can be used by which where a unit pixel
of interest (for exanple, an upper left pixel of 2 x

wWQ@28x8d78) i s separated by nore 20 than a predetEBIF0R@SS97

value froma sumtotal and an average val ue of
theadatsificatiah (abtofo) shewa in PignR9elRigo30 isen erpnipledf the
i mge, a pattern corresponding to the specific

FERL@RSn®! cofaPing tRinGbTe (tﬂrs@ k5P hd Sis$BLE Prbfuced. Here,
However, where the pixel |nterest I-S not separ ate

g R RGP ER A0 o

PCT/ JP2007/ 068597 assumed not to be separated. The
grereaicabialugsihoziiin éprdl) any Weampmbersoabinkadiopletshat

Wl be used are determ ned for each pixel based on

tdverdebty 4 echit pb@d thaoeostitaes vadicpatibri & 6hélcAge where a
el ement conbi nation patterns that were thus 5

eflof YBSHE dOFKes O aidn DUTBSGAL

radati on

more Lrbﬁle«; PR v BT R CiRank omtHPaEopy Bl to

e.g. A B, C have al nost identical gradation val ues,
neebastiden the pisel vatwerbf Heet inprdtest inages ot IS swisetimes
used as ABCABCABC ... sequentially for 10 each pi xel

whpsssible torasadh the g»ﬁlduemhsvdlﬁ@ be AR idtels of the inputted
Alternatively, it is preferred that recording el ement

.%ﬁwﬁ?ﬁ{at@ ‘Z%élgl qﬁn@ Lexeiﬁa ffj : gnch§1$’(fr;e% inage Wlth

the random zati on pet hod. The configuration and

aﬁ Bation tabde.; H@Weé&erf ey ithereansadisfegent geadgtions,
the present enbodi nent wll be described bel ow Here,
theeindaigea tibh lvobemeofithe meplaitad diniagh canrbediedalceX andyimage

- transmission image of a high resolution of 600 dpi and

dat &Pk e¥pihded. Moreover, image recording is performed without
sacrificing the resolution. |

| No specific limitetion 1s placed on a method for selecting a pattern
of the recording ink eombiriatioh table from the gradation values of pixels
of the inputted image. As example of suitable method is presented below.

Thus, a méthod can be used by Which where a unit pixel of intereet

(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 pixeis of the inputted image, a pattern
corresponding to the specific features of 2 x 2 pixels (4 pi);els) 1s selected.
However, where the pixel of interest is not separated by mere than a

predetermined value from the average value, other three pixels are also
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_ Qfé?ﬂft?dﬁsvalﬂé@ of gjjﬁﬁ@dﬁﬁ@nﬁ‘dﬁ?&%lxséy ahd '}géorti?ﬁ%@le

gradation is obtained by using a black ink, allow ng
the placenent of a maximumof four ink droplets on a

waeRovghss7pt xel , configuring one recordi ng 20 pixet/JEbo72068597

X 2 unit pixels (4 pixels), and enabling the placenment
aé&anedwwtmmbemépwngbd ink droplets in a recording
pixel. Fig. 31 is a block-diagramillustrating the

conf i gubairh@Atigh valife ARk re¢(ﬁﬂ1ﬁ%€smﬁ&o§ﬂﬁ%ﬁbﬁ%ﬁ£ will
t he present enbodinment. ‘In the Tfigure, the reference

BRSO e 3 BREDsHE R fadB0% AR op JRE R0 SRR T o

central proceSS| ng]&unlt CPU for perform ﬁg@ a variety
sraysnse & spenydpelemeanicompinationtnatteyasthat were mhus

stores a variety of data. The storage nedi um 4 stores

selectedl NYhetethare are enhairgéniudibdréfoombinatioddatternbof
table format and a group 4b of various 5 control

printer ntro

uni per forns t put control and - a
fittabiriationsh ot RESERLY: v BRRGEIPARPEE L Bpe CTR &

el ements to each other'for data transmi ssion. The

ApBg &, ihayetalmoeist ldpntstad:gn@@stem vabreserenopdiag dément

scanner or a 10 digital canera. The operation unit 2 :

6B a8 sVeT thess kiflssareQised AHABTUABGAB. .bg%ti’e&flally for

various paraneters and recording start. The 3

an | mage processi ng un|

pelolsnt {)ﬁéei VJ}FE% &l O%rraaahrdh Ja3h 5& ge%r%'tg%% gppar at us

acco |'oca recordl ng medi um

4. Th ecordlng nedi um 4 stores prograns f
oper a&ﬁ%nw@elym& lﬁé’treim ed &%mcggdlasp-%elaﬁag combinations
according to a control programor an error. processing
of dgeakind$ ererdndomlypesealt aoACBCBABBCAA} et Nespediing
apparatus is perfornmed according to this program" For
BYAMRiGh iPpBeM on the randomization method.

The configuration and operation of the ink jet recording apparatus
of the present embodiment will be described below.

Here, the case will be explained in which a medical X ray
transmission image of a high resolution of 600 dpi and 256 black-white
gradation is obtained by using a black ihk, -allowing the placement of a
maximum of four ink droplets on a single pixel, configuring one recording
pixél of 2 X 2 unit pixels (4 pixelé), and enabling the placement of a
maximum of eight ink droplets in a recording pixel.

Fig. 31 is a block-diagram illustrating the configuration of the ink

jet recording apparatus of the present embodiment.

In the figure, the reference symbol 1 stands for an image input
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a FD, a CO-ROM a HD, a nenory card, or a
magnet o-opti cal di sk can be wused as the recording

worea@swss747 t hat stores the progranms. 20 The RAMGI/IER007/068597

used as a work area for various prograns |ocated in
the, 2t-apegatioe dinutn 3; a aehaap pravegsiniganit @Pldrfenpdtfbrmglg
error processing, and a work area during image

RVAZRIS lof ProdedbiniesperhfiSnEAM a3t C{ﬁ@&lu\fﬁ‘rthgﬁ' §tores a
tables’ located in the recording medi um 4 and

{ f t d d
SHAREFof BiftacalheRlckodl bR s 0p-AME i
PCT/ JP2007/ 068597 processin while referring to the
ermhtpatiompfagmatine 4&%@%@%&@% anfl a gyopp ddfearious

.an ejection pattern for realizing multiple gradation

tontirbeprogamst Hystefordirs athmerdl festands tfor & AN, 6Ten
printer unit 7 forms a dot inage based on the ejection

n t
R BRORSEAEE, 11 o pHinteTRARUR RERER bt Pimage
addr nal , .dat and ro nal in the ink
SuP i ipnbinland St Bie SRt ROt B einisl vEBoEP U ng
el enent conbination information 4a further
stavotnriad elementisdo-eashatheyfardathdrammission.wi | | be
used. Here, 10 the ink that will be used is of one

ki nd, TBYtimag® inpht ubet ﬂ@ésé‘dmﬁ@é,edbﬂh%&ampﬁzhbf hRkaAnEr or a
dark ink nay be enpl oyed with the object of prlntlng .

Iot (0]
L
reﬁroducin% mul tj ple gradatlon values When one unit -
eating sedingspiorariouspanametsrs and recopding starky ThesCPU
usi ng these inks, for exanple, the number of recording
Brkntroldbthea¢ntore mkimlt eecordnig appatausaictondingto pavgraens
represented by recording el enents conprising four

wahte@hﬁme%oi@dﬁtg Bb&ivn4. X 2 arrangenent of unit

~ pixels

The recording medium 4 stores programs for operating the ink jet
recOrdjng apparatué 'aceording to a control program or an error
processing program. The e.ntir’e operatjoh of the ink jet recording
apparatus is performed according to this program. For example, a ROM,
aFD, a CD-ROM, a HD, la memery card; or a magneto-optical disk can be
used as the recqrding medium 4 that stores the programs.

The RAM 5 is used as a work area for various programs located in
the storage medium 4, a temporam'y stand-by area during error .
processing, and a work area during image processing. Fufther, 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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becones very large. Accordingly, in the present
enbodi nent, a total of 144 + 1 recording ink

W@ oouBissEdT on tables with 8 + 1 val ues for recordi/mpo@d68597

pi xel units are used for every 5 kinds of patterns,
pheessing, whileaefearnfg th thei ddmged tablesh t he density of
the upper left quadrant of the 2 X 2 matrix is biased
hi gh 'lma@ i@t pRbedsfmdBRR6 ﬁ&iltltceg Yadédtion ﬁa&ﬁﬁ%f&

and also a pattern wth a sma bias, for each:

dat | . t f Fiig. .32 t ig.,34, sh
et RIR Bt o fhe miies Hated hatea da dhgitbur
2008/ 035797 PCT/ JP2007/ 068597  tabl es) of the present
Bnagali Fhe Printap wgit héomes 8 dopimagehagest on the ajéntion

figure, "1" neans ejection of an ink droplet. For the

pattermtreated e tled dBagh procedpiRy unit iGMiridg ptage lrétdrding.
| ower, and right-1ower pixels are represented by LU,
B : ' i 0f o . LAt

Pl bl 1ufts (RuRa0 3R 0RRal Mol dLOGAE LT il 1
onbi nati on éabl es in which the density of the unit
%?ex‘é’lka’ TeIOXCHE RPRHARIEh respect to that of ot her
unit ’Fi xels is described as a density pattern. The
densi The hboet-descrikmd mevidinigyelpmept combnzdtiowinfhemation
nunber of inks 10 ejected per one pixel or the total

4D AR Rbr abcuiRliRitas Hatdrd1A6inig e, theUhk tha 0 il HeYusdS Here,
proportional relationship can be assuned w t hout

PR 6 R GER 3 MBS PR MO Moy
oA TRk, o B S o L AL

recordi ng apparatus of the present enbodi ment. |mage

 gots of differy ns geasity dntthe tshenpeder systenh adidmrech apgroadeis

explai ned below with reference to these Fig. 32 to
&tiabldFor reproducing multiple gradation values.

When one unit pixel is formed of a maximum of four ink dots by |
using..these inks, fdr exvample,‘ the number of recording ink combination
table in which the unit pixél can be represented by’recording elements
comprising four unit elements that are a 2 X 2 arrangement of unit pﬁels
becomes very lai'gef According‘lsr, in the,>prese,nt émbodiment, 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 density of the ﬁppér left quadrant of the 2 X 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 therefrém.

‘Fig. 32 to Fig. 34 show recording ink combination tables (second
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When the recordi ng el enent conbination tables shown in
Fig. 33 to Fig. 35 are used, the gradati on nunber of

w@moosngaTdt ed i nage with a 20 gradation of 256r¢ham200%068597

inputted in step 5101 of Fig. .33 has to be converted
tablas)ofithe prabere ¢thbOdingpit) . Accordingly, in the imge
processing unit 6 shown in Fig. 31, a 2 + 1-value -

mul 1 W@kt B @scritiveUtldeRe LIPARSALREL, 3" RRJR JE>ion of
(step S10Z, step S103). ‘Here, the nultivalue error

di f.f usj ' ' d, .but i t had, | t
P:nbr3B1s8; G9E 385 Yha B B3timohtes st et YL SRS lof-
for exanple, an average density saving nethod, a

lnwere andraght-lowestsels axadenresentrshby ilér Rbldilds RL,

.gradation processing nethod can be used. A ngjor

corré spantinglye bwesforilaeiontdlatiag we agpdsition ih fthie 200 2 matrix,
method 5 and a usual error diffusion nethod, is that

| %H& rae@gx?) dPbi! hﬂ)iQQﬁBS *ﬁ%?eg i%/x&fﬁ%ﬁ%g-de}‘:%t&ﬁg )tflg gmit

I nar ion. These thres ues usua
determ ned,as central points of gradation values, In
PRt inhpsea TeR SOt Sonpiet Uy Tk B R uadipsElUg destribed
mul tival ue processing are distributed to, E ect/ Not
& aolengrtiyvpatgemi.gnal s with respect - 10 to each
recording element, while referring to recording

el emeThe GRERityaLv6lNs bl ehtRElyopropartifnil® thHeaaidbesof inks
medi um 4, nore specifically, according to the .

Pl SRP R BN e o ontBad iy e

the data subjected tao rmultivalue processing have 2 +
ge%nailcys%wrlr@pppgtwmﬂrr@@t@/%n@ég capbe aspumedwithpmt 5t
600 dpi (step S103 of Fig. 35). Accordingly, in step S
poalctidad prebldatsdomanedomhng meeditne tiatersagfectied ue lavf-

- the recording pixel of interest is different fromthat

8EndibBe pBRRGKS or a transmitting recording medium.
Fig. 32 is a flow chart illustrating the flow of image processing m
the iﬁk jet recordiﬁg 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 reqording elemént combination tables shown in Fig. 33.
to Fig. 35 are used, the gradation number of an inputted image with a
gradation of 256 that is ir_lputted in_ 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 berformed (step S102, step S103). Here, the

multivalue error diffusion processing is used, but this method is not
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“information wt

‘+1 j2 +

| eft dot. For exanple, a case will be explained in
which in 2 x 2 recording pixels of interest

w@e@pnesented by (11, J1)), the gradation val UBCDIPHOR068597

20 upper left unit pixel (il, j1) is 2, the gradation

limibmgoind, for axqmple,iaghaverage tdeps»tglsayuig method, |3 ditber

1, the gradation value of the lower left unit pixel

mdtrid thethdd, dndl éraﬁamtlheeﬁﬁ&ﬁaté thdé%idﬂﬁpﬂfceééiﬁg method

| ower right unit pixel (il 1, j + 1) 1s 0.

%% ? Q% , the density’ gradlent |nfornat|on |nd|cates
the density of the upper left unit pixel is hlgh

Therefore, a density 136 WD 2008/ 035797

PCT/ Jﬁzeewrobﬁswncepl&twﬁﬁ the mulipvalpe eryor diffysipn mgthod

to gradation "a" shown in Fig. 29 is selected.(step

50 %, usiapri dffuston mtethod histhus ehéteeargrmditipler(heed, &
of the 2 X 2 recording pixels thenselves is 4/8, data

Shishb LY 41985 'f%ﬁiﬁltaﬁz@tﬁ%d PREGANBs Al WaldePusually may be

LU density gradation information

at i ons .No. 0 48) wthin the
ﬁs@awdflﬁg ag\cBHER POUHS, arpgtion Felidhur | on in
density 4 (gradation val ue ég shown in Fig
Act ual yhe smhge Prosessmgenttdr, rhe dady aehlepwdl §¢r m@.ltlvalue
random'y fromthese four conbinations (step S115,

pteesShityre ﬂ@trWdﬂ@dttbeEjawNet dpedtrdrbdd g3 @148 Vil respect
t he processing of one pixel the recordi ng pixels

‘per i neg?&ldéelgﬂﬂ%lt Syhifte r§fdg!§iexgjtgﬁfe9§ﬁﬁﬁg RerhSnd hen

respect to su recor di ng

pIX ls ( . Thu en the_ gradation val ue of the
tret }n'“}té(ffi qufanpa l(qmgl e yegprdigg Itlﬁ%l% domirR gpecifically,
pixels is 2, the gradatlon val ue of the upper right
actordirtg Wi thel recppdinglinkjc@mhbisaipns béFg.éiﬂianOi Ibg. 34l dtere,

~of the lower left unit pixel (i2, j2 + 1) is 2, and

b@@uﬁ;‘é%ﬁ@tdr%‘lnﬁﬁhﬂﬁg@ﬁaﬁahSré QU6 dpi, tHBdatRisubRicked td i 2

is 1, the denS|ty gradlent information
mlﬁ'ﬁv?iiuec&r'orcggﬁngql ) +]1 es rﬁlat is, three values "0", "1", "2"
at 600 dpi (step S103 of Fig. 35).

. Accordingly, in step .S10'4,' it is determined whether the average
value of the recording pixel of interest js different from that of the uppér
left dot. For example, a case wﬂl be explained in which in 2 X 2 recording
pixels of interest (represented by (I1, 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, jl) is 1, the gradatio'n value of the lower left unit pixel
(i1, j1 + 1) is 1, and the gradation value of the lower right unit pixel (i1 +

1,j1+ 1) is 0. In this case, the density gradient information indicates

that the density of the upper left unit pixel is high. Therefore, a density
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gradation shown in Fig. 29. This pattern can hardly be
determned to belong to any of the aforenentioned LU,

wWORN0sHBS7TIRL. Therefore, here, 20 for the sake PET/JIP2007/068597

sinplicity, "AVE" is selected (step S114). Further
batizus of h¥" ¢hatist ¢ privalent éo gradd@om Ez'bslibiwig ipiBigl 29 &
8/ 8, data distribution can be determ ned (steps S115,

S1460e dDRESFAS P06, t16p Spaby.ern i nformation for which the
density gradient information is "AVE'" (that is, based

o o B B0kl 86 Rt s Al £ 8% K picls
el ement conbi nation information with density 8

themeelvesis ¢/8) datpdistyhyiianiip deteymined based ongegibenm ¢ o

other recording pixels, binary drive signals of

ffesmabion vathciLF"adersaiyhgmidationi infamedtiow (dradiing _
elenent row are simlarly 5 forned (step S120 to step

| %inﬁoﬂ@ﬁﬁ?%% 453? %vi@ﬁﬁ%ﬁiéefgcgf{ﬁﬁg e@éﬁ%ﬁf é&xﬁﬁixlestfpn

er of tinmes equal to the total nunber pi xe

bgsed .on t ensity, data .of the i e. Fig., 3
ilpeatianatth deasity 4 erapausn valts elRiGva julue, o4

whi ch_the_ recordi nﬁ% of each pass is performed with a
Actunlly, sgldebian 16 perfoamedgeguent ally curmaindgmdy dramtthespfour
ejecting the Aink, a recording head 6-b having a

ceabirh thchslsespeP115,a8e£i59a6).ng the A ink, a recording
head 6-c having a recording elenment row ejecting the :
B i nkyy: i - V] -ecordi ng.-

ol emoRieh ghP shBEE HELARftcloding A BbcBdRE BT hB Pixel of
nbodi ment, as. descri bed. hereinabove, all the 15 . :
@P&&@@w@ Birgls éEEPr%fc{?é‘é’é‘ilRﬂéF‘iﬂ? §Haﬁ%ar@<:5a§1§g is then

recording is perforned wth the ink jet recording
perfarmed svithvesgpct he snbsaneint @ % Rameotding wxels KERyA 2).n
Fig. 26, Fig. 27, and Fig. 28. : o )

Thus, when the gradation value of the upper left unit pixel (i2, j2)

of the recording pixels is 2, the gradation value of the upper right unit

pixel .(i2 +1,j2) is 2, 'th.e gradation value of the lower left unit pixel (G2, j2
+1) is 2, and the gradatiori value of the lower right unit pixel G2 + 1, j2 +
1) is 1, the density gradient information thereof corresponds to "1" of 1;he
gradation shown in Fig. 29. This patterh can hafdly be determined to
belong to any of the aforementioned LU, RU, LL, RL. Therefore, here,
for the sake of simplicity, "AVE" is selected (step S114).

Further because the gradaﬁon value of the recording pixel is 8/8,
data distribution can be determined (steps S115, S116) baéed on the
pattern information for which the density gradient information is "AVE"

(that is, based on the combination of No. 141 to 144) from the recording
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1 mage,

As descri bed above, with the present enbodi nent, a
regi on where the adjacent unit pixels of the inputted

w0 pgoe3xpe conbi ned together is 20 taken as aPCT/JP2007/068597

recordi ng pixel, and a gradation val ue pattern
elemeagpombingtiondnfdrena i withrdemsitn 8 (getdartiimealver)
advance is selected for each recording pixel, whereby
EGwh #h @igegs on vol ume of the image data can -be :
reduced to about one fourth, inmage recordi ng speed can

be i . d 1d_. 4l oad .t he. ty.ol it (CP

e 1 odIEB i Rct RO At AR PRSP Rarh Bttty
PCT/ JP2007/ 068597 the resolution _of the inputted
EirsyNotdeeh for eaghimixelia eaghgecording glementrom arppimilarly

which recording is perfornmed by ejecting a single ink

fhrapdelstap Sa20tostdp SY28) by rdpeaiting esaforamentionsdary,
on several unit pixels constituting the recording

Bfo’&@ésiné t%ﬁilgihniéﬁ@f S idedCgiaito tid Eotgi nhﬂﬂze{i‘ﬁ)‘f t' 1189 agsed

uc od 1 ncluding recording w east

t i nk dropl ets.for.identical unit pixels, recording
W%he Qﬁﬂsﬁygiﬁl%%f’é}b? 1BAEf-east two di fferent dot

di ameters, or recording with ink droplets of at |east
two dEigkR6sidlustnases agnulthé)xass recandang spstearin which the
recordi ng can be perfornmed because patterned control

ﬂ&oﬁ(ﬂng dffeahqfilss 48 geMoimbil &eith & feéBrdingNdad Gachaving a
handl ed wi thout- perform ng conplex inmage processing.

FABLe 1Pl 55001 P XS BERl 6 o

recor I'on in
sane. gradation val ye and perform ng successive or . -
Feéﬁa@ﬁgrege%aeait ﬁ@%%?%%%ﬁﬂ@k 8 Tarerdang ﬁea@ﬁ%ﬁa&ng a

15 recording el ement conbination information, it is
poesdipigeelement dowesjedting tloe Brinkn eed of recasdingi headnt-dh
the inks are not ejected for a long tinme from the

BaviRigl £ 5 ot it aleﬁ{&mtmmect@ﬁg theBsae tine,

‘ elimnate the

In the present embodiment, as described hereinabove, all the
pixels‘ are processed successively, and four-pass recording is 'performed
with the ink jet recording épparatus having the recording element rows
shown in Fig. 26, Fig. 27, and Fig. 28. |

As described‘ above, with fhe presént embédiment, a region wheré
the adjacent unjt pixels of the inputted image are combined together is
taken as a recording pixel, and é gradation value pattern corresponding
to the input image and determinéd in advance is sglected 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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occurrence of cases in which ink dots are forned from
the sane recording elenent in excess of a certain

w@onshzath7 surface area, and al so to inhibit 20PCT/IP2007/068597

variation of properties and effectively and actively
tlieapesolution sHtleathputtedimpget i es of recordi ng el enents
when the recording head is replaced. In addition, by

per f OFirtlbr! A3IEEhANIaSRPREARIOHBERI By WHibh Je&iriM Eis
signal processing algorithm it is possible to obtain

WP NAL:) it.h..a low level pf deteriorati.on caysed
BRrbrRed Ry et atfheifigk doplt o TaotlighlibOef GETEpTdts
PCT/ JP2007/ 068597 _ good gradation even in recording
88 DRELIS8ML raseaverabinaiselssonshwing the necozding pixel,

prints> Ink prints for use in accordance with the

phedeid a strwebitad mnitufthdrecobpdiag ihtigee dutly attietHodk in
accordance with the ,present invention on a recording

_ gf%%hgf)?geﬁ-g{egrdiﬂ tvggh ik Slegﬁvt%vdqiﬂ@d%%ﬂgtf%f% }]dl‘glgﬂ:% W%t pixels,

ent Ity over tine an

advant agequsl sed fo variety.. applications as
Bk ok foplecs Ptk vt ot Bgrab dovaameharsacr
of various kinds. 10 Exanples Exanples of the
proosdmg withank dnopldts lof bé least itwiortatkibesolevelsof thiessame
present invention is not limted in scope to these

EerfRstive Peasididg edn bseRfcimled B&ausEpakmirabd ebn&bl

fine polynmer particle dispersion containing copper

cnhaniCa

B BRAPTLANG BB i ke L35 SR Yhrrming

i'rrer,

complek 1mage processing.

_' Further, by preparing a plurality of types of recording ele_mént
combination informatidn Afor the same gradatioﬁ value and performing
successive or random recording corresponding to different types of
recording element combination 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 ink‘ dots aré formed from the same recordihg
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 recording elements when the recording head is replaced.

In addition, by performing faster and easier processing with a
simple signal processing algorithm, it is possible to obtain an image with

a low level of deterioration caused by "kink" and to obtain image with
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nitrogen gas introducing pipe, a reflux pipe, and a
droppi ng funnel was sufficiently purged with

wmpdososgem] then 11.2 g of styrene, 2.8 g of acpgl/im0072@8597

acid, 12.0 g of lauryl nethacrylate, 4.0 g of

godd etaddtéoeegdry otecordingcusihgtlew-résolugionf dstayasene
macr oner (trade nane AS-6; produced by Toa CGosei Co.,

rhatad 0.4 g of nercaptoet hanol were charged into

the flask and the tenperature was raised to 65C

Then, a m xed solution containing 100.8 g of styrene,
fg‘.ﬂg%m&g; 140 WO 2008/ 035797 PCT/ JP2007/ 068597
acrylic acid, 108.0 g of lauryl nethacrylate, 36.0 g
of polBlepritser usebbiccondaneecwithathe pgent invention have

hydr oxyet hyl nethacrylate, 36.0 g of styrene nacroner

{hageeforanml Bibtle ink ntlacwdd dycelwathAfepresent idstedition on a
3.6.g of nercaptoethanol, 2.4 g of azobi sdi et hyl

Yalosh !Ekggﬁﬁ and 18 g of 5 nethyl ethyl ketone were
- d e added

ropw to the flask within 2.5 h. Upon

conpl gti an. of .the dr i se addition,. a m xed | ution..
of 0. @i‘edngfprb‘?ég}aé’&mm A1 BY GATIOS; F‘Eéé’l’f&esli@tgs%gﬂlty
met hyl ezg¥l ketone was dropw se added to the flask
overhiimepard han bp cdvemtageomgly vsedifor aavaiely, of gpdicgtions as
of azobi sdi net hyl val eronitrile was added and maturi ng

Waie HAlCRAVInBURdoFdRd thebeodbﬁﬁbsgrﬁﬂ&iﬂigge%f VIS Pivds.
364 g of methyl. ethyl Kketone was added to the flask

'to obtain 800 g of polyner solution with a

concentration of 50% by mass. Part of the polyner
ol uti.-on obtai ned was dried and anal yzed by gel
ARREs on chr omat ogr aphy (standard: pol ystyrene,
solvent: 15 tetrahydrofuran). The wei ght-average
nol ec iixamples ghthenpreséht f3@ntiobhwil] b2@xglahed below, but the

- pol yner sol ution obtained, 26 g of copper

pRIAAL PEVANEAIE iPhS B ted iR Rofe 86 thedBkaRPUROUS
sol uti-on of potassium
(Production Example 1)
- Preblaration of fine vp(.).lymer-particle dispersion containing copper
phthalocyanine pigment - |

A 1L flask equipped with a mechanical stirrer, a thermometer,‘a
nitrogen gas introd‘ucingA 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 methacryléte, 4.0 g of polyethylene glycol
methacrylate, 4.0 g of styrene maéromer (trade name AS-6; produced by
Toa Gosei Co., Ltd.), 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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hydr oxi de, 20 g of nmethyl ethyl ketone, and 30 g of
i on-exchange water were stirred thoroughly. A total

wo@2008037yT| es of kneadi ng were then 20 perf or nedT/iRi00M068597
athree-roll mll (trade nane: NR-84A, manufactured by

Rloryilicedaad (8.0 glifdapapl methutcay kude, 306 epdfapaipethybene 2iyool
g of ion- exchange water and stirred thoroughly. Then,

ERitRutry2atey bokeEop ﬁyap&;yemﬂemem&ymtét 36. begioﬂgtfyrémé h

an evaporator to obtain 160 g of blue fine polyher

BBl 20T EAS b BB st olton e e

AT oS el el S

distribution nmeter (Mcrotrack UPA, manufactured by

hdthykethgdketone Weee despwise walded3o thenflask(Withilu 215 bn
Exanpl e 2) Preparation of fine polyner parti cI e

di spetﬁioarboembabﬁldmhe Qir o5 10! L aﬁra%&@ of 6:8
f 3

fine polymer ‘particle dispersion of red- VIO

red he sa Ion
Bl apphisdint e&yéaeiﬁrﬁaftrﬂeaﬁa”{%ogmqﬁwﬁeﬁnavmom was
Producti on Exanple 1 was changed to C. 1. Pignent Red
dpgpwish @dd@drtang e gkaski withim D eh ( bigm maturing fobidi aL65°C,
fine pol yner partlcles was neasured with a particle

0i&z€ ofth séHikdinidthy1 FRIRONItHS Mastddiel 4/Pm ranmpachsr ed
by N kkiso Corp.). The result was 127 15 nm

(:(I)Dﬂ R‘H?(i fcgnls E)é Jn? cgi)aﬁr tﬁﬂ?&ﬁeagaoﬁf 3(];4 E%f Qr%t:ﬁ% thyl

partlc on contal nit ng

ketone was added to the flask to obtain 800 g of polymer solution with a

~ concentration of 50% by mass.

Part of the polynier solution obtained was dried and énalyzed by
gel permeation chromatography (standard: polystyrene, solvent:
tetrai}ydroﬁlran). The .Weight-average molecular weight was 15,000.

. Then, 28 g of the pollymérv solutiqn'o,btained, 26 g of copper
phthalocyanine pigment, 13.6 g of 1 m(_)]/L aqueous solution of potassiﬁm
hydroxide, 20 g of #iethyl ethyl ketone, énd 30 g‘o.f 1lon-exchange water |
were stirred thoroughly. A total of 20 cycles of kneading were then
pei'formed using a three-roll m111 (trade name: NR-84A, manﬁfactured by
Noritake Co.). The paste obtained was charged into 200 g of ion-
exchange water and stirred thoroughly. Then, methyl 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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~at 100C to 105C. " Then

yel l ow pignment A fine polyner particle dispersion of
yel l ow col or was prepared in 20 the sane manner as in

weemdostrpon Exanpl e 1, except that copper PCT/JP2007/068597

pht hal ocyani ne of Production Exanple 1 was changed to
C. | . Thegvenage attidesiz. (DBOS6)anfdhagbtaared fihepelyner
(D50% of the obtained fine polynmer particles was

PRASEES & a8 thBaduRa With! £pSitiQe dil dibBibhi96n MRIteF 142
WO 2008/ 035797 PCT/ JP20077 068507 (Mcrotrack UPA,

PRhRRERITE A gt ed BY Bl dq BopS Lo Tne o dpad 95

di spersion 5 Atotal of 300 g of conmercial acidic
B8-bon black with pH 2.5 (trade name: Monarch 1300,

manuf actured by Cabot Corp.) was m xed thoroughly

WProduddim Bkamfplavd) er. Then, 450 g of sodium
hypochlorite (effective chlorine concentration: 12%

: b EA N for 8 h
o LA S ST (O 1 S
é}g{af@cﬁi v.e chldori ne conﬁ_ent ration 12% was further

APy UABAPPG RI&MERY " di spersi ng was performed for
3 hwith a vertical dispersing machine. The slurry
obt ai Adtnerpelymarnasticly dispersion of véd-vivles cHonmaspreparkd
pH was adj usted by the addition of |ithium hydroxide.
Detied §d41i@ OB PreiudiD Y EX Smp@s fl 06xRPt Biat copper
ultrafiltration to an electric 15 conductivity of 0.2

. C g .

R O PO AN ST A P PEOT, Pigment
ﬁ?rti 2l es were renoved by centrifugal separation and

f2%t i on was performed with a 1

The average .particle size (D50%) of thé 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 pf ﬁne polymer particle dispersion containing monoazo
yellow pigment - |

A fine polymer particle dispersion of yellow color was prepared in_.
the same manner as in Productibn Example 1, except that copper
phthalocyanine of Production Exémple 1 was changed to C. 1. 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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m Nylon filter to obtain a carbon bl ack di spersion.
The average particle size (D50% of the obtained fine

w@ologioes797 20 particles was nmeasured with a pareCTUR007/068597

size distribution nmeter (Mcrotrack UPA, manufactured
MicokiaickdJPA; manufibiared byl Nikidso %rpl)mI‘h(eFire@dlma@ 6
Exanpl e 5) Preparation of fine polyner particle

‘dhspersion of carbon black - 143 WD 2008/ 035797

PCT/ JP2007/ 068597 A bl ack fine pol ymer particle

pared in the sane manner as in
@’fc‘og ?llogan B%@ 1, except that copper
pht hal ocyani ne = of Production Exanple 1 was changed to
cRrepnarasioncsf arbanblackedigpersion ed by Degussa Co.). 5

.The average particle size (D50% of the obtained fine

pol ymArtotaplbeft 300 g sf vara mereial heidivcatbon lack ivatle p¥ 265
distribution meter (Mcrotrack UPA, manufactured by .

Kgé 59 Moﬁarcﬂhﬁ%d()e Mﬁuﬂ@@:@gﬁg @Q%?t( Bﬁﬂpy%is%ixed

an‘p e - Prepafation of carbon di spersion

FOUER fﬂl RO SRS Toom b0 2 Sboorbig? hpochlorite

DBP oi | absorptl on quantity of 70 m/100 g and 34 g of
feffestive chlomee gence nats tipidi236)nvas drepwisdi afdedsat starring
750 g of water, followed by dropw se addition of 16 g

s Pelrforeneiciod @H@t 300 Cit6d 08t C7 ARen L G®E oF sHitm 15 @
sol ution prepared by dissolving 11 g of sodiumnitrite

Ao o, BRSO AR NERHE Df

ctor of 10, coar se particles were renoved _ b
ale lalquu{ and dispersing was gerformed for 3 h with a vertical dlspersmg

machjne. The slurry obtained was diluted by a factor of 10 with water
and pH was adjusted By the addition of lithium hydroxide. ’Desalting
and concentrating were performed by ultrafiltration to an electric
condﬁctivity of 0.2 inS/cm and a carbon black dispersion with a pigment
concentration of 15% by méss was obtainéd. Coarse particles were
removed by centrifugal separation and' filtration was performed with é 1
um Nylon ﬁiter to thain a carb(;n black'dispe_rsi.on.

The average barticle size (D50%) of the obtained fine polymer
pai‘ticles was measured with a particle size distribution meter
(Microtrack UPA, manufactured By Nikkiso Corp.). The result was 95
nm. | |
(Production Example 5).

- Preparation of fine polymer particle dispersion of carbon black -
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'400 m. of su fol an and

centrifugal separation, pH was adjusted with
di et hanolamne to pH 8 to pH 9, and desalting and

w@onsmst7pat i ng were carried out with an 20 PCT/JP2007/068597

ultrafiltration nenbrane to obtain a carbon bl ack
di speAdilack finepadympr gaetitlectispersioratvias preparksbinbthe same
mass,. Then, filtration was perforned with a 0.5 m -

ﬁﬂﬂﬂ&%@ﬁh%dﬁbﬁbﬁ@izﬁnﬁm P'ézkcép@ﬁ{zﬁ% %Sﬁghthalocyamne
dlsperS|on The average particle size he

k. di th
RIS T O PRS0
MD 2008/ 035797 PCT/ JP2007/ 068597 nanuf act ured by
Manutagtured pyDegussadenslii t was 99 nm  (Producti on

‘Exanple 7) Preparation of carbon bl ack dispersion
~ treat THe averageupdivde bivg (B59%) of thetobtainedffiddpolymafr a

commerci al carbon black pignent (Printex #85, 5

pRAsEE %v‘é%‘%ﬂ :?éh:@&%ﬁ b 3c1¥"§f2etd19€r%&&%ﬁ{n{gtgpd Wi th

I spersed in bead

BinorpiraE iRA meiindiirp BV Y ity i B 2P0 eAe 104

140C to 150C. The slurry obtained was charged into
BPR0 nL of ion- exchange water and treated with a
centrifugal separator at 12,000 rpm 10 to obtain a wet

(Roduefios Bxdaasstet@)eat ed carbon bl ack. The wet  cake of
carbon bl ack was re-dispersed in 2,000 nL of

i Ppeﬁ%ﬁgﬁﬂ%ge\sﬁ% ) b1RE \Qﬁtgrnsgrg%yx%tﬁgd Wlﬁbdﬁz{)ty H*:Bound .

hydroxi ng an ating were

wth an ultrafiltr and car bo

di spegstpm ofi € ot gg'ﬁ&"é iaa?w%weaﬁfeaegc?g na%gend
was obtai ned. It 15 was then filtered with a 1 n1hylon
aiDBR o1l absobptaom quantitpof 70| mtkl00g apdrdd gof pFHmino-N-

- average particle size of the obtained carbon bl ack

BeSaR¢ ftidnw¥RSIIRAE 4h& diddrBe RiP @b igCd 8w Stet Efollowed by

_ di stribution meter.

dropwise addition of 16 g of nitric acid and stirring at 70°C. After 5 min,
a solntion prepared by dissolving 11 g of sodium nitrite in 50 g of water
was added and stirring Wae further conducted for 1 h. The slurry
obtained was diluted by a factor of 10, coarse particles were removed by
centrifugal sepafation, pH Wae adjustedbwi-th_diethanolamine topH 8 to
pH 9, and desalting and concentrating were carried out with an
ultrafiltration membrane to obtain 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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(Mcrotrack UPA, manufactured by Ni kkiso Corp.). The
result was 80 nm 20 The follow ng i nks were prepared

waising3itbe fine polyner particle dispersions BODJP2007/068597

carbon bl ack di spersions obtained in Production
Banfheired ty Nikkisy Gdue).i Ghefeaunlilvea8P9 nnepar at i on
of cyan ink 1 145 WD 2008/ 035797 PCT/ JP2007/ 068597

rroARREBR Bl BpRUANt i ty of ion-exchange water was
added to 20.0% by mass of fine polymer particle-

R T AR L
3-methyl -1 3 but anedi ol , 8.0% by mass of glycer
2. O%fbyow& 150 g ofa eemminerciad casham blick| plgm%%(ﬁyuwgs#%

.of FS-300 (manufactured by Du Pont Corp.), 0.2% by

measufatturedbg! DégiscAVGE) wakiEhoraughl) meieldywiths0ahl of
2-ami no- 2-et hyl -1, 3- propanedi ol to obtain 100% by
o . - r N Q) -
PR AT L0004 PR AP, o) o it
ent | i.ds. was t hen j ust.e 12% mass, b
ﬁn‘@aﬁaﬁ% UsFiahie vt Bprokyen TR0 ha thmperatutd of

repared The viscosity at 25C of the cyan ink 1
é’é@%@ ted50s. Therduny obtainedwas charged inged 000 mbof 2on-

M\ m The viscosity was neasured with a visconeter

ém ater M BHeARIEWiIthR BehEeludhtd Tokat 52009 ,
%td) atal 25C. 15 (IlDtroductlonlglEEixa(ra'rﬁka)é/r(g1 9) - pm

‘o(; SR Pl SRR Badks ARARTIRAE Fh8 UKL

I On- excnange water was

carbon black was re-dispersed in 2,000 mL of 1on'exchange‘ water, pH

~ was adjusted with lithium hydroxide, desalting and concentrating were

performed with an ultréﬁltration membrane, aﬁd a carbon black
dispersioﬂ with a pigment concentration of 10% by mass was obtained.‘ It
was tilen filtered W-it'h é 1 pm Nylon filter to obtain a carbon black
dispersion. The average particle size of the obtained carbon black
dispersion was measured with a particle size distribution meter
(Microtrack UPA, ménufactured by Nikkiso Corp.). The result was 80 |
nm.

The following inks were pi'epared 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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20. 0% by mass of fine polynmer particle dispersion
contai ning dinethyl quinacridone that was prepared in

weeadosirpon Exanple 2, 22.5% 20 by mass of PCT/JP2007/068597

3-met hyl -1, 3-butanediol, 9.0% by mass of glycerin,
2. 0% Ay apprspriate guahbiyy of iodrbechaingdivwater 2vadaddedres s
of FS-300 (manufactured by Du Pont Corp.), 0.2% by

oo E%?éﬁﬁﬁ’l’evps K66 arklo gRpErdlo ‘?(;‘{?’ﬁ Volp 9 foflor
PRAR I Re shatveR myabptibik Bl PG ol amet T ZE0 By

PCT/ JP2007/ 068597 size of 0.8 gm The content of

- puisk 9 Smasthileh 3dujtanedivl 0%y massws slyperiusiZ@lé by mass
ion-exchange water. Magenta ink 1 was thus prepared.

dh2-evYhPeDSHiskanle dZAC2 3% bl en 4RI St 300K mhraifhétured byadu
9 nPa s and the surface tension was 25 mVYm 5

g i R s
Idagg’g‘rotsé) Swgoﬁg)é?t?épﬁngg ’Q%?na@b% part | n filtration

prepared in Production. Exanpl e 3, 24.5% by mass of 3
wasperfoymet, @ithut aresobrine ﬂlt@%vbth answvevdggbyreesizeof 0.8

2.0% by mass of 2-ethyl- 1, 3-hexanediol, 2.5% by nass

an FPhe EOntemR ot kahds el th¥ndajEaRE t@qu‘% })y mBsLHy |ﬁ¥1ng

mass of Proxel LV (Avecia KK), and 5% by mass of

2- 2- eth bt 100% b
Wé’gg’l‘ r}]l%ﬂgﬁ W?‘ie%t rdﬁainoﬁ‘kv\ggvnedt@‘lsé{r%go exf(fut E a merrb%/ane

filter with an average pore size of 0.8 gm 15 The

~ cont elhe gisosity dd 208€ afttba cyapuskddohteinethwey Smda pgnd

usi ng ion- exchange water. Yellow ink 1 was thus

picpaifach testory W@ mN/ad. Tﬁ@v@écobiw wa mewsturdd vluth a
obt ai ned was 9 nPa s and

wscometer (R500 Rotary Vlscometer manufactured by Tokl Sangyo Co.,

1td) at 25°C.

(Productlon Example 9)
- Preparation of magenta ihk 1-

'An appropriate quantity of ion-exchange Water was added to
20.0% by mass o‘f fine polymer:p.article disper_sion 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 KK), 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 surface tension was 25 m'm (Production Exanple
11) 20 - Preparation of black ink 1 An appropriate

W@ @snss7y7 of i on-exchange water was added to POT/OPLOK068597

mass of carbon bl ack dispersion that was prepared in
Slzo dfiOt8 om. ERherpbetent of 201346 asrthen adjusedabny@d% by mass
1,3-butanediol, 7.5% by mass of glycerin, 2.0%Db

2%%%}‘%15@9"%*’@8%'/5‘3 3908, Buas RCy e t%rx%é?%%&g. ol

. 0% R- oH
2 B BB A S e Sy Say i o
mass of Proxel LV (Avecia KK), and 0.5% by mass of
andthesugface htymsign:?vawﬁpmibnu ol to obtain 100% by

mass. Then, filtration was performed S with a nmenbrane

(Pﬂouﬁ&tlwhtﬂkaaﬂpﬁvmage pore size of 0.8 m The content
_of sol ids was then adjusted to 12% by mass by using

n er Lack ink 1 was thus prepared.
e1\>/a élg%sg??ﬁwﬁp Zlélégf the black ink 1 obtained was 9
nmPa s and - the surface tenS| on was 25 nNm 10
( Pr odO8taRopRatp ABantify of mnserchanesvafer was addedsia
A dye ink set was prepared by mxing the
pelocwbyesass dfdthe paypmrgiiiticld dmpergibh yoatdininghmoandizo
di ssolving, and then pressure filtering using

géﬂk% R %a@ﬂr@ﬁéx‘e@ 1@&&&%11 MEP&B Uizfg%bbl ﬁ?ass of 3
um t ono Denko w th a pore size B;/

vmenﬁg?ls itSI l%‘ta%éﬁml 8.0% by mass of glycerm 2.0% by mass of 2-ethyl-

1,3-heianediol, 2.5% by mass of FS-300 (manufactured by Du Pont Corp.),

- 0.2% by mass of Proxel LV (Avecia KK), and 0.5% by mass of 2-amino-2-

ethyl-1,3-propanediol tb thain 100% by mass. Then, ﬁltraﬁon was
performed with a membrane filter with an average pore size of 0.8 pm.
The céntent of solids wés then adjusted to 12% by mass by using ion-
exchange water. Yellow ink 1 was thus prepared.

The viscosity at 25°C of 'the yell(_)w ink 1 obtained was 9 mPa s z-md
the surface tensivon‘was 25 mN/ﬁl. | |
(Production Example 11)

- P‘reparation of black ink 1 -

An appropriate quantity of ion-éxchange 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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Yellow. C 1. Drect Yellow 8 Cyan: C. |. Drect

Blue 199 20 Magenta: C. |. Acid Red 285 Black: C 1I.
wdroososs7Bf ack 154 Formul ation Dye ... 4 partBCT/JP2007/068597

G ycerin ... 7 parts 148 WD 2008/ 035797

PK1JP200%A0685%,72.0% by adisglof Fo(0CH2CH:POHitthis ﬂSrmula

parts Acetylene glycol ... 1.5 parts Water... 73.5

gt;ﬁl AL erdiyS ﬁ%iﬁ@qﬁhaﬁﬁﬁ Aontd) e A9 0.9%hP Bia@sraﬁd

nPa ~s and surface tension was 35 dyne/cm

BB G 3 S VPl R

carbonate (trade name: TP-121, manuf actured by
prenanediddgyebtasn 100%by) mass. Tbepaﬁltsampumammﬁwmede
1.0 part Amphoteric starch (trade nanme: Cato 3210,

5 iiﬁi.:h,lﬁaﬁémbeﬂné)filtei: Swibh ppoivedge Bhde size of OB pAY.t The content
' Neutral rosin sizing agent (trade nanme: NeuSi ze M 10,

_ BPEBH R4S ?Herp)idﬁ?s%&'@o Ifg%eﬂ)y Ktss by u&né igffiuegzﬁhange 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.
10 (Production Example 12)
- Prepai'ation of dye ink set -

{ A dye ink set was prepared by mixing the below-describe(_i
components, thoroughly stirring and dissolving, and then pi'essure
filtering using Fluoropore Filter (trade name, manufactured by

15 Sumif_omo Denko KK) vﬁth a pore size 0.45 pm.
Dye Ink Composition
Dyes
Yellow: C. 1. Direct Yellow 86
Cyan: C. 1. Direct Blue 199
20  Magenta: C. 1. Acid Red 285 -

Black: C. I. Direct Black 154

Formulation
e Dye ... 4 parts
e Glycerin 7 parts
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Thr oughput i nproving agent (trade nanme: NR-11LS,
manuf actured by Haino KK) ... 0.02 parts 20 A 0. 3% by

wores/0sf795| urry of the above-descri bed conposi PCDIP20&EEB068597

fornmed into a paper in a | ong-nmesh paper nmaki ng

maohi Ahiodiglycobchi ne7 pmatender finished to obtain a
substrate 1 with a weight of 79 g/n2. In the size
Pressiyigast ep of  thespapes maki ng process, an aqueous
solution of oxidized starch was coated so as to
obtain t adhered quantity of solids 149 WO

200%/ &%&39“%&%‘:9%007/ 06339BATt§t 1. 0 g/ n2 per one
side. (Exanple 1) A coating liquid with a
corrceMateri.on off3dopamds of 60% by nmass was prepar ed
by adding 70 parts of kaolin with a proportion of

par t i Thesivdosity 4t 25°0 gfchefdy? imkalobt&inedGhad4 Py s and the
mass, 30 parts of cal cium bicarbonate with an average

Bﬁrrftaicé:geensi&t%%&%%gd%%&] as a pignent, 8 parts of a
- Sty |

rene-—"nu ene pSPyrrer emul sion with a gl ass
ransition tenperature (Tg) of -5C as a binder, 1

ustionEramaplesl®ri fi ed with phosphoric acid, and
0.5 parts of calciumstearate as an additive were
affabeaichtigatofieubstancte 10 t hen addi ng water thereto. The
coating solution thus obtained was coated with a bl ade
coat egpop bot hggiydess of the substrate 1 so as to
obtain a coating Fayer thickness of 5 mon one side.

‘The ¢ sol u%bg%lr s then hot-flow dried and a

super - nder nt was perforned to produce a
recording nmedium 15 1. ‘An_ink set 1 conposed of the -
bl ack Spftkcalsium eavbionkte (tugdename; P-12hdmepafadtnked by
manuf actured in the Production Exanples 8 to 11 was
Olarama Kogyo 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 g/m2. In the

size pressing step of the papermaking process, an aqueous solution of

oxidized starch was coated so as to obtain the adhered quantity of solids
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w@roosnss79t est machi ne havi ng 384 nozzl es

prepared. Recording at an i mge resol ution of 600 dpi
was then perforned 20 with a drop-on-demand ink jet
Wi t hPer/neeped/@8597
resol ution of 300 dpi by using the obtained ink set 1
ahtl.0 gleqredtione sideli um 1. A | arge drop size was 20 pL,
a mediumdrop size was 10 pL, and a snall drop size -
{Wamphi-1) The adhesion quantity regulation was

perforned by setting the total quantity regul ation of

Lo 14000018 T EOFIEY 4 SSPRFR R yol R SR SR Vs

were printed so that the total ink quantity in a_ 300.
separedibyraddiae 7@ rarts of kagkie swth 8 npopertigy peparticles with

recording, the print was allowed to stay (inmage

asifeacfe2 fiaconpsspf 97% byl mer3@ipaztiofl calédubdbecRrbonate
envi ronrrent Then 5 the print was transferred to the

ML 119 P -
o4 B RSP0 AP ol P00 b o 20 iRl 6 REFIRPsiREne
B onerelnfllm(slllc elaéglncurableroom
P8¢ GoRol yeyes #mulsion wi tsgnahion tempggture (Tg)
Corning Co., Ltd.) on the nozzle plate surface of the
ofkbj@as prbinder,.l et dfiskamchhistérified wytls phofphorit heid] Gnd
surface roughness (Ra) was 0.18 m and the critical,

}?;?ﬁ:@ 423410 ¥R rattlaSatNamitidd el AHEP @o%@ﬁ?r and
per ormed onto the filmby using the cyan

'ﬁbodu&il on r%e 8. The ink flying process was

¥$%eo0 canera. Ink droplets were found
toformnorrrally and good ejection stability was

conf i Thedoatingsplkutign thyy olftainedimag omaged:mtrh 2 blasle coafed

the same manner as in Exanmple 1, except that the
oe botllisitesrofdhe Rubstrhtdx &trrzisetobmaﬁl & boagag lager@hidaRss

of 5 pm on one side. The coated solution was then hot-flow ’dried and a
super-calender treatment was performed to produce a recording medium
. ,

~An ink set 1 composed of the blaek ink, yellow ink, magenta ink,
and cyan ink manufactured in‘the Production Examples 8 to 11 was tl‘len
prepared.

Recording at an image resolution of 600 dpi was then performed

Wifh a drop-on-demand ink jet printer test machine having 384 nozzles-

with a nozzle resolution of 300 dpi by ilsing 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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Coat + (manufactured by Qi Paper Co., Ltd.) that is
commerci al - grade paper. 20 (Exanple 3) Recordi ng was

w@a008i08st9out i n the same manner as in Exanpl e PCT/JP2007/068597

except that hot air flow at 120C was used during

decpnidary colons tie 140%. | Duribgaupidere2ordifgasqildeima gel ad Mt
2008/ 035797 PCT/ JP2007/ 068597 Recording was carried -

%fre ipRiritB@ s5 3HRt PREBStal &k Rakisy R & 300 &aﬁ%eﬁadghﬁsr did
fixing tenperature was changed to 180C in Exanp e 2.

gEf(g eea I@ /R eé;o gﬁcoragnge)@% &ru} hvg?é lgwﬁgio rggay (image

te erature changedto 90C in Exanple 2. (Exanple
R@% Bramg y tapeq 223 mﬁ&Q%R%ﬁ@vwanmntaéthn,

Exan'pl e 2, except that ink adhesion quantity was

thapgiad ik trangfeifed to theafiRig devicd Shkawnlig Fig. 10and nip
Recordi ng was carried out |n the same nmanner as in

' E?(@cg@%l?lg]was g%aggg{t ane‘?ﬁ? Qﬁ%méfongf

(rmnuf act.ured by éﬁper Ltd that is

comTe Fo%fr IéfiféngéWe ICOPE%&%}%‘“@)}’ %@%é@%eﬁﬁt%ﬁs
carried out in the same manner as in Exanple 1,

SR24pl, maatufattmred byrTiray -idav Gorbing Chx e[mdl)eomthmnozzle
changed to SA Kanefuji + 127 g/ n2 (manufactured by

Pldte BaPRIce 6P the lrﬁEl jot ﬂﬂiﬁﬁer' SThe film thlckness was 1.2 pm, the

surface roughness (Ra) was 0.18 um, and the critical surface tension was

21.6 mN/m. Ink ejection was performed onto the film by using the cyan

~ ink of Production Example 8. The ink flying process was observed with a

video camera. Ink droplets were found to form normally aﬂd good
ejection stability was confirmed.
(Exar#ple 2) |

- Recording was carriéd out in the' same manner as in Example 1,
except‘that the recording mediu_m 1 of Example 1 was changed to OK Top
Coat + (manufaétuljed by Oji Pai)er Co., ‘Ltd.) that is commercial-grade
paper.
(Ekample 3)

Recording was carried out in the same manner as in Example 2,

except that hot air flow at 120°C was used during dry-to-touch drying in
Example 2.

(Example 4)
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commer ci al - grade paper. (Exanple 9) 20 Recordi ng was
carried out in the sanme manner as in Exanple 1,

wezaspssphat the recording medium 1 of Exanpl epAT/seed07/068597

changed to Super M Dull 70 g/ n2 (manufactured by

Ni ppoReRapkng wasusirriedouEdn, thetsdn)e mismaterias in Example 2

commerci al - grade paper. (Exanple 10) 152 WO

SRQB ABar ﬁ}lfﬁﬂdﬁ&%ﬂ@@%%&n@@& % ‘iBOQC VRELMple

out “in th e same manner as in 1, except t

Qﬁ’? [efo |ng medi um 1 of Exan'ple 1 was changed to
at 100 g/ n2 (manufactured by N ppon Paper

Industrl es Co., Ltd.) that is comercial- grade

paper Resordizamsisecartipd Ra andha gamesmaaner @g 10 Examplend

sanme manner as in Exanple 1, except that the

et dhap gk wﬂlﬂeﬁftu@(m'chaﬁgé@fﬁo 9080 88 Eixtnplepha
Matt 80 g/ n2 (manufactured by Hokuetsu Paper Co., Lt d)

Hjj% h omTerC| al - grade paper. 10 (Exanple 12)
' ecor |ng

was carried out in the sane manner as in
b@ ,.. except that the gecordl ng nmedi um 1_of
Exarrp cordipg wag£agEgd ot pp R sampsmaassT @s aBdixasaplech
g/ m2 (manufactured by Ricoh, Inc.) that is paper
egxtepit éhapinln adh@mﬂ §ua BTty aw et ¢hm1@dawp1&g/1r)2 ReEamiphgy 2.

was carried out in the sanme manner as in Exanple 2,

(:E\)gﬁgblé’@at dry t o- touch drying of Exanple 2 was not
per f or med.

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/m2 (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 mgdium 1 of EXample 1 was changed to SA
Kanefuji + 127 g/m2 (manufactured by Oji Paper Co., Ltd.) that is |
commercial-grade paper. |
(Example 9)

Recording was carried out in the same manner as in Example 1, -
except that the recording mediuﬁ 1 of Example 1 was changed to Super
MI Dull 70 g/m2 (manufactured by Nippon Paper Industries Co., Ltd.)
that is commercial-grade paper.

(Example 10)
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- Paper (manuf actured by Epson Co.

(Conpar ative Exanple 2) Recording was carried out in
the sane manner as in Exanple 2, 20 except that the

wo 2oogss7devi ce of Exanpl e 2 was changed from aPtieaR2007/068597

roller to an infrared heater (manufactured by Ushio
Denki Reyprdipgonpacairiedeoixianthiessa3)e Renoie arsgm/\Example 1,
carried out in the sane manner as.in Exanple 2,

ex6atthial ahe trBgoridivke AHEASSIMON ofIERAEIPIY 10FadX &l o mra
changed to 20 153 2008/ 035797 CT/JPZOO / 068597

L R T R S A e

the recordl ng nedium 1 of Exanple 1 was changed to
& Faprmeren liggpde paRafuf act ured by Epson Co., Ltd.)

that is paper for ink jet printing. (Con'paratlve

(R samipde 51) Recording was carried out in the sane
manner as in Exanple 1, except that the recording

nedi URetordihe RABIRicH HRSINHIRNGST: hgars]&r%épﬁrfké‘ﬁ le 1,

that is pa

L8 B Bl 3 B UEIE TR St Ao

Exampl e 1 cept that. the recording nmedium 1 of
MatitH0s/ m%@@a@nfgﬂ‘gg@dthy Nokvefsu Rapeazo@e., Bitdd ithatris1 27
g/ n2 (manufactured by Qi Paper Co., Ltd.) that is
commidreiAdtgrgdagapeaper . (Conparative Exanple 7)

(Example 12)

Recording was carried out in the same manner as in Example 1,

~ except that the recording medium 1 of Example 1 was changed to Ricoh

Business Gloss 100 100 g/m? (manufactured by Ricoh, Inc.) that is paper
gel-jet printing. |
(Co‘m?arative Examplev 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.
(Compaiative EXample 2) - | |

Rgcording was carried out in the same mahner 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

153



10

15

20

The printer of Exanple 2 was changed to Pixus i P4200
(manuf actured by Canon Inc.), recordi ng was perforned

WO 2008/063795s Paper 20 Fine Mdde, and then PCT/JP2007/068597

after-processing identical to .that of Exanple 2 was
ganf.or red. (Conparative Exanple 8) Recording was
perfornmed in the sane manner as in Conparative

feswmpheative BXG ypat the recording medi um of
Conparat i ve Exgﬂn%?e 7 154 WD 2008/ 035797

PCT/ JB2007/-068597 .was changed to OK Kanef uj.i '
(ranuFReT 008 Wy arPRR ARAEE dafyeimaiads aslip Hxampple 1.
Exanpl e 9) Recording was perforned in the sane manner
X

gxcapk thahphe reqovdingmagainme Irof Bxample 1iveas ¢hpnged to Crispia

recordi ng nedi um of Conparative Exanple 7 5 was

Phpag adahafftukanky Bjpson O 7Lgd rehdtnispapee forr gk joy O i
Paper Co., Ltd.). (Conparative Exanple 10) Recording

Egﬁltﬁfgrri ed out in the sane manner as in Conparative
 Exanpl'e

> 7, except that the recordi ng medi um of :
arative_Exanple,7 10 was changed to Super M Dull
%@PW?\%E&P&@%S& by N ppon Paper Industries Co.,
Ltd.) that is conmercial - grade paper. (Conparative
ExanpRecarfinRemsradirrigdwad indheisatheomaniner alsandixample 1,
manner as in Conparative Exanple 7, except that the

EL6pt dhag tlﬁ@ﬂédéﬁdﬁféoﬁeﬁnﬂﬁalt ONVExENPIPN Qvak c}ﬂaﬁig\gﬂsto
changed to Aurora at 100 g/ n2 (manufactured by

SRR AL oSy bheh Lol 130 thab RERE Bl ink

€ pap

jet prinfing.

nparative mp

- (Comparative Example 6)

Recording was cérried out in the same manner as in .Example 1,
except that the recording medium 1 of Example 1 was changed to Mirror
Coat Platinum 127 g/m‘2 (manufactured by Oji Paper Co., Ltd.) that is
commercial-grade paper. |
(Comparative Example 7)

The printér Qf Example .2 §vas cha.nged_to Pixus 1P4200
(manufactured by Canon Inc.), recording was performed in a Gloss Paper
Fine Mode, and then after-proce.ssing identical to that of Example 2 was
performed. |
(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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Recording was carried out in the sane manner as in
Conparative Exanple 7, except that the recording
woreahsoss7ef Conparative Exanple 7 20 was changedr/sReo07/068597
Al pha Matt 80 g/ n2 (manufactured by Hokuetsu Paper :
Gas,chiaingedl to K Kaneafojinetmantfagtaeel pg 0§t Paper Co., Ltd.).
(Conparative Exanple 13) Recording was carried out in

(%ﬁggﬁl@mghlﬁgg)n Conparative Exanple 7, except
t hat the recordi-ng nedi um of Conparative Exanple 7

155 /035797 RCT/J gh/ 068597 was cha i

R cohTBH% s R lorrigsl Hobh RS THARITLAS U LoTtRArative
Ricoh, Inc.) that is paper_gel-jet printing.

Ezemnle & eveemmp the reordumedngmvefLCamparativeoxample 7

the sanme manner as in Conparative 5 Exanple 7, except

5 thatchhged ¢6 @0 Kage HMM/Mm%bMﬁeHWQEiGPJper Co.,
‘ was -changed to Crispia (mnufactured by Epson Co.,
{:&I y) that is paper for ink jet printing.
mpar ati ve Exanpl e 15) Recording was carri ed, out

t he sane rrann in Conparative 10 Exarrpl e 7,
gﬁ%‘@ﬁf‘rﬁﬁ‘é‘f Exgmp %c@?di ng nmedi um of Conparative

Exanpl e 7 was changed .to SuperFine Paper . )
( manuRecending was d@ysied cs.in the dame manner sispagéomparative
ink jet printing. (Conparative Exanple 16) Recording

FRanfAé 17 8fcePtithiab thé feoriFhd BeARimasT G&E&M@Ekaﬁple 7
15 Exanpl e 7, except that the recordi ng medi um of .

o GRS, SR B PSR e

&I. is commrercial - grade paper .
In ustrles Co , Ltd.) that is commerc1al grade paper.

(Comparative Example 11)
Recording was cérried out in the same manner as in vComparative
Example 7, except that the recording medium of Comparative Example 7
15 was cilanged to Aufdra. Coat 100 g/m2? (manufactured by Nippon Paper
Industries Co., Ltd.) that ié commercial'grade paper.
(Comparative Example 12)
Recording was carried duf in the éame manner as in Comparativé
Example 7, except that the recording medium of Comparative Example 7
20 was changed to Alpha Matt 80 gA/m2 (manufactured by Hokuetsu Paper -
| Co., Ltd.) that is commercial-grade paper. |
(Comparative Example 13)
Recording was cérried out in the same manner as in Comparative

Example 7, except that the recording medium of Comparative Example 7
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A pure water transfer quantity was then neasured in
t he bel ow descri bed manner with respect to recording

woreaisazirsed in Exanples 1 to 20 12 and ConparBECT/¥#2007/068597

Exanples 1 to 16. The results obtained are shown in
Vsl chahged Ve bicole Basinest Glose 1081160 g/n@(afarafgctantd by
W th dynam ¢ scanning absorptoneter> A transfer -

R, iIThY.) PhaPiy tRN - JHEasured at 25C and 50%
T G A S B AR 0207 Ri with rospect

each recarding ia by using a dynamic scanning
g@%‘gpﬁf%%‘? g{‘ﬁ‘-améggﬁgeri es D, manufactured by Kyowa
Sei ko_KK). The transfer quantity at a contact tinme of
100 -nRegordling svns ceeried; ot 19fthecome mpaser agig Gymparative

interpolation fromthe neasured transfer quantities 5

Exhaipled, erceparthac thé re@sdin®aediwmt dfCaEmpanitiad Example 7
times. Inmage quality and inage reliability were

I i] j I i
AR BAEEAR5 CHESIA QRurBRRL NG ol €8, LEADERA [dpaper
%&g@lﬁé 1L to 16. The results obtained are shown in

ey PIIBUAT,| x relates to eval uation results that

are inadequate as ink jet 10 inmmges. <lnage density>

wparative Baninly 16} a nmagenta solid i mage portion of
Exanpl es and Conparative Exanples was neasured with
X- R t ReBckdinhdwist@riRd outlihdhe santk fvdinéata8dnaCeRpatdidve
to the following criteria. 15 [Evaluation criteria]l A

TRASINE 7 TRARARAPLY rdobale BB of GhmPRARNAELERMRo 7

was changed to SuperFine Papér (manufactured by Epson Co., Ltd.) that

~ 1is paper for ink jet printing.

(Comparative Example’ 16)

Recording was carried out in the same manner as in Comparative
Exaniple 7, except fhat the recording medium of Comparative Example 7
was changed to Mirror Coat Platinum 127 g/m?2 .(manufactured by Oj1
Paper Co., Ltd.) that is commercial-grade paper. |

A pure Wéter transfer qﬁéntity 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 dynamic scanning
absorptometer>

A transfer quantity of pure water was measured at 25°C and 50%
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C. magenta inmage density 1.0 or higher. D nmmgenta
i mage density less than 1.0. 20 <lnmage bl eedi ng>

w®eadiossgyonf the green solid image portion of erChIP2eR®BS597
print and a degree of bleeding of black synbols '
Bihwnth redpecy tl éach brokdingunddisehye usirigsa dyhynmib seansdg
and eval uated according to the follow ng criteria.

Eigé’(ﬁ?lﬂ&hb&ﬁ' WI50ESdrdds B &M&Q&ﬁé&%’ir?ﬁ;owa Seiko KK). The
CT/ JP2007/ 068597 A n6 beadi ng or DI eedlng, uni form

B oo ST it o6 100 &880 AJfies R o o

si gni f| cant beadl nglgq and bl eeding are observed. 5
uE, Wae Seynshbp intgrpelatisasempheameasured typoster mwatiies
image portions of image prints was visually observed

- a¢ldtmigaouwnheactadmes dlosg tb théstecdmbhtotinieg. criteri a.
[Evaluation criterial] A high glossiness. 10 B:

gl Ossgﬁﬁgé quatity Q?dgh&%ﬁ% &ﬁ%ﬁlhtry?g%r ’ xgélqua?Pw&Es bed

S gray t'one so ge was using drople

Beiniilon with TeEpriuRpBiFee ablakied] A ARl to 12 and
absent or practically invisible, uniforminmage. B:
Famtiargtive Faagnples latedlGinThemesulys pbtaived are shown in Table
1. Symbol x relates to evaluation results that are inadequate as'ink jet
1images.
<Image density>

" An optical density of a magenta solid image portion of Examples
and Comparative Exampl_es was measured with X-Rite 932l (X-Rite Co.,
Ltd.) and evaluated according to the following criteria.

[Evalaation criteria] |
A magenta image density 1.6 or higher.
B magenta image density 1.3 or hi_gher.
C: magenta image density 10 or higher.
D magenta image density less than 1.0.
<Image bleeding>
Beading of the green solid image portion of each image print and a
degree of bleeding of black symbols against the yellow baekground were

visually observed and evaluated according to the following criteria.

[Evaluation criteria]
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<l mage di sturbance> Ej ected paper sheets with inmage
fixed by neans of the fixing 20 rollers were visually
weyaioai7etd for the occurrence of smearing of fPEEIP2007/068597
scal e lines and/or image blur; those with no such
Aeat unedeadiag onhleeding, unifirheptinds®. Wi t h such
- features were ranked B. <Image offset> The generation

@: of Eﬁght bERAAS anEBlek aMd dHsep@d@r ant which is
158 WD 2008/ 035797 PCT/ JP2007/ 068597 derived from a

| or - h noeffset to the fixing roller
?}r? om gfaét%:tﬁgpmp%é?ﬁ?g)ﬁee 1% ALY O%’WgEUpon heat
treatnent - was visually investigated; those with no
&t sepizmaficaninkeading andhlegdingiare obseryed- wi t h - of f set
.col orant were ranked B. 5 Inmages subjected to fixing
Kilval wstidn vfglossimebed by a finger tip.in such a
manner as to nove the finger back and forth over the

i mag eAlti)egf-rgira %t?glosalﬂasts l0¢ i dBY 51'15@%1?580@1% fiflts was

visually e occurrence o orant Separation
and/ or image plur; those,w th.non f ch .features
mﬁé’msgv%f and sealieh Spine & s foflg8dBE SPFTiner o
ranked B, and 10 those with severe |evel of col orant
Peyrluatiooreritesial rage bl ur were ranked C. Printed
sheets subjected to fixing treatnent were eval uated

Wi suahigh glessineseoccurrence of blister; those with no

blister were ranked A, those with a m nute blister on
g;srragioggﬂ‘reggon t hereof were ranked B, 15 and those
h .

w t Istinct blister were ranked C. Table 1 159
C: no glossiness.
- <Droplet bonding>

A gray half-tone -sqlid 1mage was recorded using droplets and the
occurrence of banding (streaks) was evaluated.
[Evalllllation criterié]
A: . banding is absent or.practically inVisible, uniform image.
B: _i)anding 1s visible and-uniformity is poor.
<Image disturbahce> | |

Ejected paper sheets with image fixed by means of the fixing
rollers were visually evaluated for the occurrence of smearing of fine-
scale lines and/or image blur; thoée with no such features were ranked A,
while those with sgch features were ranked B.
<Image offset> |

‘The generation of offset images — an image with colorant which is
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WD 2008/ 035797 PCT/JP2007/068597 O .b o X_ C-C107
f~ClCaC1CCCGco nm CO C1 WU W UUUUUUU QUU 00 <C cocQ

wAa@83579AQUN "MAAAAA CIUWY E 00 Q Q Q Q Q Q BTTAK0G)/(98597

QQQAXQQRQQQQQQQQQC,L ~+00000v~00
defivedFrén G @1OrahtGha has Heenediseo t6 thdfixiiy fAlleddErod b

. Nr...r. COYYYYYYYYYYYYYYYYYYC
G@nbtlerpdrtionlofEh&t Qnglgguﬁoﬁ Kedt EredeiNedh d vdascvﬂuyﬂg N
dNYyyNNNouOAARAAAAA O aa. a -
a'a aa 'aME; -M .3.aa. .aa. 0 0y ~ M M N O .
Sreast iR tioees wift RPef2R) celdpfpaese gonk X wile thgegwith
MM~DMMM(rj (rjy MNNI~~C(r crj Nv~~ MON
wffset coloxantovers rankgd\B.y |
| Images subjected to fixing treatment were.rubbed by a finger tip in
~ such a manner as to move the finger back and forth over the image 10
times, and the 1mages were evaluated visually for the occurrence of
colorant separation and/or image 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 blur were
ranked C.
~ Printed sheets subjected to fixing treatment were evaluaiﬂ: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 distinct blister were ranked C.

Table 1
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a) The 1nk']et recor ,method ofdhe eEex’i_t ﬁw%nﬁo’ﬁ dan provide
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re% E%%EQEQS Et équ%h.%p%&’ A IS Sy

~+ + f+ ~+ ~+ ~+ ~+ ~+ ~+ ~+ f+ ~+ a+

et rsqormng quality with-np blyrring, featheringy op bleedingip N
CXrNr NNN-~rN r~ N~rr Nr Cdr N N~ U rrN- N ~
the pN'lpheralMorthls of ﬂextébrxmlaige a<nd~a good-eontdur; by using . r .
-Ti ~+i -4 -4 -4 Wx X .-..UuUuuUuuvuUuuvuvuu
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reéf]rﬂigé fé)eHlC%Jclee H’l é—fca:l)lﬂc%tbj é)gn%':ﬂ ééplé) %‘ &)C) QC) 98% o)

prighipd pr kf}ﬂ\ﬁﬂﬂm%fwﬁ pd ol ezadg Ry hay Satriies

Oh- hNh-IlA- - - T T
certapn canditions, and guch method can be adwantagspplml)y Esed i gnf

FFFFFFFFFFFFFFFFFFFFFI1-. F ti
ink fEtadcarding agpathtud’ ol fo@dhk et fdofdingd' IfiCed ditiBadel® ink
prints thus obtained have excellent abrasion resistance of images and do
not inhibit the handling immediaﬁely after recording.
The ink jet recording method of the presént invention can be
applied to recording of vaﬁous types based on ink jet recofding principle
ahd can be especially advantageously applied to printers for ink jet

recording, facsimile machines, copiers, printer-fax-copier all-in-one

machines, and printing machines.
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WD 2008/ 035797 PCT/ JP2007/ 068597 | ndustri al

Applicability The ink jet recording nethod of the
regent i,nvent.ion can. provide, recorded i mages at a
ﬁi'g 'spe‘é&,lnﬁ(ﬂsggeﬁoﬁg"dfémﬁg@?*&oﬂpgggf%ess and

excel l ent recording quality with no blurri ng, )

f caPeEPTBENE HRage seeprding on 8 reperding madingt tyebtain an

of text or inmage and a good contour, by using

ink adheslon guardita of 165#mi2rordpgecl anixek tentgoniepalt lpages

for .conmercial printing, or comercial -grade and

colei"emcﬁ, ¢Rd kORrdfH Hl%dﬁ@t%g%?}gggtat qg%ég%fdgec%atﬁgg%géf on at

condrtions, and suc can aavant a Y,

toafE 85 el A5 S SLeA SRORIH RSO S PR t s

obt ai ned have excel | ent abrasion resistance of inmages

anddrioto-tench dmniipg the recdrdadlimageiandebiingiga heatsource

recording. The ink jet recording nethod of the present
intiold £tk icot 068 Wwible tha Re¢drthg theldea@ fdi MG agh fikdhig O0US

types based on ink jet recording principle
Wherein the recording medium is formed such that a trénsfer
quantity of pure water into the rec;ording medium in a contact interval o'f‘
100 ms 1t_hat is measured with a dynamic scanning liquad absorptometer
1s 1 mL/m2 or more to 30 r-nL/m2 or less and a traﬁsfer quahtiﬁy of pure

water into the recording medium in a contact interval of 400 ms is 2

ml/m2 or more to 35 mL/m2 or less.

2. The ink jet recording method according to claim 1, wherein

the heat source 1s é heat roller.

3. The ink jet recording method according to one of claims 1
and 2, wherein image _recording 1s 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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and can be especially advantageously applied to
printers for ink jet 15 recording, facsimle nmachines,

W@ omsesE97 printer-fax-copier all-in-one machi PERJPROTGSSIT

printing machines. 162 WD 2008/ 035797
abs@PraPRO 70688 9M? otimbiol10 Arl/mflor less nadar thangfer
nmet hod conprising: performng i mage recording on a

- quaatiey of ?ﬁréﬂ%@lltémidt@ tRbraédtdtl medifih B0 @ém%t BRI of

of 15 g/n2 or |ess of an |nk contalnlng at |east a

406%%’{%%&1?1‘[,&?(){&%% oL i 79 ?eas having at |east one

coa ayer on E?Tace of a substrate
i ncl udi ng cel | ul ose pul p; and dry-to-touch drying the
recorded i mage and bringing a heat source into direct
contact with the recording nediumfor image fixing, 10
whedei n The inkget chicogdimgdnethddsadcording tounty ériwdf daims
transfer quantity of pure water into the recording
fone is

1tﬁgg?ﬁ§ggﬁhﬁ¥ﬁ a %ynaé?% E%g%ﬁﬁﬁﬁ)ﬁggdﬁghg )Sor pt onet er
is 1 M/nR2 or nore to 30 nL/n2 or |less and a transfer
quantity of pure water into the recording nediumin a
contact interval of 400 ms is 2 15 niL/nR or nore to 35
ni/ B2 or Thedsk j& rephedingkmpidrodr ancordinggormeyhant of claims -
according to claim1, wherein the heat source is a

1 tbelwHebirethe B Bmeldfar fiking @Aleras O3 sétorBhbes
according to one of clains 1 and 2, wherein inage
recording is performed with an ink with a content of
solids of 3% by mass or nore on a recordi ng nedi um v
suc #ransfer quantlty of pure water into _the:
r ec r di ﬁghﬁé’a J¢h Tesordipg method 4q<ft>€img|t0@fnnw ofclarms
is measured with a dynamic scanni ng |iquid

1 to 5, wherein the dry-to-touch drying is performed using contactless

drying unit.

7.. The ink jet tecording method according to any one of claims
1 to 6, comprising:

performing image recprding by spraying ink droplets onto a
recording medium Su:face by use of an ink.head hag/ing nozzles for
spraying cqlored inks for performing color printing onto the recording
medium surface; and
| controlling the ink adhesion duantity 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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163 WD 2008/ 035797 PCT/ JP2007/ 068597 absorptoneter is
1 m/n2 or nore to 10 nb/n2 or |less and a transfer

W@ asnss7y7 of pure water into the recordi ng nmedPCmIP2007068597
contact interval of 400 ms is 2 ni/n2 or nore to 11

1 tol7, wehegein thsrecdrdingThediunk hasta swestraktierapdratcbating layer
according to any one of clains 1.to 3, wherein the -

onfth¥istBstra® el tHadBestOP Guahtity 8b §('Slids5?f tﬂléec_damﬁg'lﬁ?/gr

recordi ng nmet hod according to any one of clains"

. r.ei nip tine of a fixing roller is 0.3 sec

H;@P o%&géﬂ)§%§%. The ink jet recording nethod
according to any one of clainms 1 to 5, wherein the
dry-to-touch drying is perforned using contactless
drying unit. 15 7. The ink jet recordi ng nethod
accOr di nTheanknjyt cverdihgaheihorl ackotding, tocapsnsofN@daims
perform ng i mage recordi ng by spraying ink droplets

[

L8 PSR o b LR MR 3L ST o U
hﬁgrforning color printing onto the recording 20

&Medi um surface; and controlling the ink adhesion
quantity to within a regulation value by total
quantity regul ation processing. 8. The ink jet
recordi ng nethod according to any one of clains 164
WO 2008/ Tho 18K jERGIcIRBNG thOfRa%ccordibg t6.andeiEbiclhiifs
recordi ng nmedi um has a substrate and a coating | ayer

188, WitrsdPald gdaﬁgié‘fré%i BEtRIPSR @ HBR i rh Yo Rl priQsl 1S |

the coatin

pigment, and the pigment is kaolin.

11.  The ink jet recording method according to any of.cla'ims 1to
9, wherein the coating layer of the recording medium comprises a

pigment, and the pigment is calcium 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

aqueous 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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is 0.5 g/n2 to 20 g/n2. 5 9. The ink jet recording

nmet hod according to any one of clains 1 to 8, wherein
w@28ssE9Inei ght of the recording nediumis 50 BCTVEP20@7/068597

250 g/ n2. 10. The ink jet recording nethod accordi ng
1 toal3wherem ah iok abpelladlayer ds fyrmuddese arsulrfiee colaéienon

| ayer of the recording nmedi umconprises a pignent,
op@hfthgl TanRicgERUn bStHEAMK Readlik folegi Nk j et recording

nmet.hod according to any -of clains 1 to 9, wherein the

coating | ayer of the recording nedi um conprises a 15

pi gnent, and the pignment is cal cium bicarbonate. 12.

The ink jet recording_nethod according to any one of

cl ailfs li‘htec;nkmet vererding mpthasbagdondingpedlaiph Idhwherein

recordi ng nedi um conprises an aqueous resin. 20 13.

thd gk repel]agit 1apgewistiongpaset i ngcsi® ¢l H@ubsinelcdintaibing

wherein the aqueous resin is a water-soluble resin or
3 di-s [ L,1 14. The ink jet recording
nuﬂg?ﬁ%ghgég%%.ﬁ%g%?%ﬁ%%&ﬁgﬁglof clains 165 WO
2008/ 035797 PCT/ JP2007/ 068597 1 to 13, wherein an ink
repel l ant layer is formed on a surface where an
openi ng of ink ejection of the ink head is fornmed. 15.
Thelbnk [T&e inkdel ricogdimgt methadkawonding toanyt enervfl 4,
wherein 5 the ink repellant |ayer is conposed of any
cladi@ fo 85,/ Wherdin¢he @hk @bﬂi}ﬂﬂses mRlesdtabaR i a wetting
silicone-based material:. 16. The ink jet recording
hod according to any one of clains 1 to 15,
erein the ink conprises at |east water and a wetting

ag

17.  An ink for use in the ink jet recording method according to
any of claims 1 to 16, the ink comprising water, a wetting ageht, and a

colorant. .

18.  The ink according to claim 17, 'wherein the colorant is a
pigment or colored fine particles, and a volume-average particle size of

the colorant is 0.01 pm to 0.16 um.

'19. The ink according to dne of claims 17 and 18, wherein the

ink has a viscosity at 25°C of 1 cps or more to 30 cps or less.

20. The ink according to any one of claims 17 to 19, wherein the

1nk has a surface tension at 25°C of 30 mN/m or less. -
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10 agent. 17. An ink for use in the ink jet recording

nmet hod according to any of clains 1 to 16, the ink
W@oompn3EdNg water, a wetting agent, and a col pCBEM20071G58597

18. The ink according to claim 17, wherein the

colorant is a pignent or colored fine particles, and

a vol une-average particle size of the colorant is

0. 021M t T'H. ih&k dBcorfing o all ﬂe%’f QASTRS 718 200t ReP!
cl ai s 17 and 18, wherei-n the has a VISCOSIty at

k
coftB¥ishhe 3 SRR b S W e&?fpiﬂ%ryp%&f@tm FaFis P

i nk has a surface tension at 25C of 30 niVm or | ess.

- ong of a\p9lyelownmepmslcomyyigmengizht @8 5ore carborrptomajand a

according to any one of clainms 17 to 20, further

glyohpthexi cognpoyehet rat i ng agent, wherein the

penetrating agent is any one of a polyol conpound
conprising eight or nore carbon atonms and a 5 glyco
'ether conpound 22 The ink according to claim 21,

mhe ou I Si.n t or nore
car Bon allofBRAcaerdiBELE S SheWBFTeIndBA LDl Soripound
hexanedlol and 2,2,4-trinmethyl--1, 3- pentanedlol 10

coprising eight (Ecn@redtrargon@tam isné ledstaini one of72-ebhyl2],3-
further conprising a surfactant, wherein the

hesahédiol and 9,3 4akrirhe@sil- 103r@eﬁai@&11611 from conpounds
repr esent ed by General Formulas (I), (11), (1),

(1v), (V), and (VI) below

23. The ink according to ahy one of claims 17 to 22, further
comprising a surfactant, wherein the surfactanf is at least one selected
from compounds represented by General Formulas (1), (1), (I1D), (IV), (V),

énd (VD) below:

R'-0- (CH,CH,0) hCH,COOM

.. General Formula (I)

where, R! represents an alkyl gréup; h represents an integer of 3 to 12; M
represents at least‘one base selected from an alkali metal ion,
quaternary ammonium, quaternary phosphohiu’m, and alkanolamine;

cln—izcoowﬁz

_ M038CH CO0O—RZ2
.. General Formula (II)

where, R2? represents an alkyl group; M represents a base selected from
an alkali metal ion, quaternary ammonium, quaternary phosphonium,

and alkanolamine;
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R-O0 (CH2CH20O hCH2COOM 15 ... Ceneral Formula (I)
where, Rl represents an al kyl group; h represents an
wo niosges79nf 3 to 12; M represents at | east oneChaE®e07/068597
. selected froman alkali netal ion, quaternary
T quater nary phosphonl um and al kanol am ne;
VO3 SCH .. General Formula (11) 20
et Jo] st@ﬂucﬁz%)riﬂal kyl group; Mrepresents a.
. gted from an al kali t al a nary
anmoni UM~ quat er nary phosphoni gfﬁner ing %Hﬂ%{ﬁ m ne;
167 WO 2008/ 035797 PCT/ JP2007/ 068597 R3 0 (CH2CH20
- wheiee, R? rapmesentis a-bydracarkon gyoupitkeisean iReegemnelel 66 a
hydr ocar bon group; k is an integer of 5to 20; R a_
(0O GH2CH2) |j ... General Fornmula (1V) where,
Rﬁﬁepr(é@éhﬂs&%;)dnd@&f bon gr OGQneﬁal'Ifbrﬁ:{hlhrU@ﬁer of
5to 20; CH3 H (OCH2CH2) L- (CCHCHZ)
rese
WW&?%&.%&H%%S&E!V&{OC%%%@ 3 3 eBanteesF of 519 2050,

and CH3 Q 3 CH3 CH3CHCHZC C = G 2C
CH,

| .
H- (OCH,CH,) , — (OCHCH,) p—’RG
: . ) ... General Formula (V)
where, RS represents a hydrocarbon group; L and p are integers of 1 to

20; and

CH, CH,  CH, CH,
| mawng—c.ac-qcnzm%

by b
&) ()

l : . v
H H ... General Formula (VD)

where, q and r are integers of 0 to 40.

- 24. - The ink according to any one of claims 17 to 23, wherein the
wetting agent is at least one selected from a polyol compound, a lactam

compound, a urea compound, and a saccharide.

25.  The ink according to claim 24, wherein the polyol compound

is at least one selected from glycerin, ethylene glycol, diethylene glycol,
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I 0 H2 E1 {2 C HH ... General Fornula (VI) where,

g and r are integers of 0 to 40. 10 24. The ink
w@ewensi7ay to any one of clains 17 to 23, whereCTIR20€7/068597

wetting agent is at |east one .selected froma polyol
ghohpbprehylend glycaintrippopdand glycolyr E8-moapediol],2,and a

saccharide. 15 25. The ink according to cl ai m 24, :

bu‘t\@ﬁé(ﬁbp 1L 4B ubSheRbL, @%@ﬁgﬂ% 3%%@&&:%@81 ,3P8p skt &6t ads-
fromglycerin, eth | 'ene ‘gl ycol, diethyléne gPyco

bué:il &é\% Izl(e)% g)ég 101P§:E{ ﬁ?%%‘g%{é%g %5 2 72@%@/ i'pe’ntanedlol,

- but anedi ol , 2, 3- but anedi ol 4- but anedi ol
1 %4 rbettnyetrlols 126 é\néan@lrmlathlgdlg&m&, pendapPOIthritol-
but anedi ol , 1;5-pentanediol, 1,6-hexanediol,
5 triihdthyhﬂdat-h%né; aﬁ&ttﬁmﬁethglolproba&eél- but anet ri ol , 1,
‘ 2, 6-hexanetriol, thiodiglycol, pentaerythritol, 5
trimethyl ol ethane, and trinethyl ol propane. .26. The ink
~according to one of clainms 24 and 25, mherein t he

B AT g 15 55 of AP aod 25 Wherein the
N-hydroxyet hyI 2-pyrrolidone, and E—caprol actam 10
lactam aivepowid scaboledstigne eelangedoﬁremoz poredlidonzd Nemeglyl-2-
wherein the wurea conpound is of at |east one kind

pysRIRIohe INF hﬁmouy@alyltﬂagpubﬁaone eirhi/k%aﬁrdlﬁ@l%m and 1,
’ I non

3-di et hyI i mdazol i
10
27.  The ink according to._any one of claims 24 to 26, wherein the
urea compound is of at least one kind selected from urea, thiourear_,
ethylene urea, and 1, 3'diinethyl-2-imidaZolidinone.
15 ' 28. The ink éccoi‘ding to any one of claims 23 to 27, wherein a
content of the wetting agent in the ink is 10% by mass to 50% by mass.
29.  Anink cartridge coxﬁl;risingi |
. a container; and
20 the ink according to ahy one of lclaims 17 to 28 stored in the -

container.

30. An ink jet recording apparatus comprising:

an ink head that ejects ink and performs-image recording on
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15 28. The ink according to any one of clains 23 to
27, wherein a content of the wetting agent in the ink
WO 2008038570y mass to 50% by mass.  29. An ink carcT/iRbye7/068597
conprising: a container; and 20 the ink according to
a repyrdong noddioimatran 17k tad h28iont quaattitiyroft Iseg/ne?ont lessier .
30.. An ink jet recordi ng apparatus conprising: an ink-
head t hap cﬁyﬁ%ﬁnit%nﬁ re€td @y Bo-tERILAFIES Phe iR gO0n
169 ‘WD 20087 035797 PCT/JP2007/ 068597 a recording
medi um at_an.ink_adhesion quantity of 15 g/nR2 or |ess;
th%r%cro)l/'&%@ﬁa{u%bﬁ? gured to dry-to-touch dries the
i mge on the recording medium and a fixing unit
confi gur adi¥ng it eqnfigureddo fisniecimags, tterettor di ng
medi um has at | east one-coating |layer on at | east one
surface the pecoudiigr mediun Hasi £tilogstcald ¢darhez Riyep oart
is formed such that a transfer quantity of pure water

e SRS g RS b
iy

grbsor tonet e e to.30 nL/n2 ar
recording mediumin a contact interval of 400 ns is 2

[ .0 r
i T R L R R A T
a cantant interval of 100 8% thatne meashwed witlnd dsmameicrscanhing

ink conprises at |east a colorant; and the fixing unit
liqab aBsdrp¥ortdrdk l1emf@e ovmnére 1B JERML/ECWrdesd dnda heat
roller. 15 31. The ink jet recording apparatus

tratef& ﬂil&i{yooﬁllﬁjerngQ’r ﬁli@oe{}?é ﬂ:cording medium in a contact

interval of 400 ms is 2 mL/m? or rhore to 35 mL/m? or less, and wherein '
the ink comprises at least a colorant; and
the fixing unit has a fixing roller for which a heat source is a

heat roller.

31. The ink jet recordihg apparatus aqcording to claim 30, wherein
the fixing unit is a fixing apparatus equipped with a temperature coni%roi
device which has a‘helater that cén.be selectively switched between a full
length heat.generation state in which heat is generated over the entire
length of at least one roller of a pair of rollers that are pressed against
each other and a partial heat generetion state in which only a
predetermined portion generates heat, and which performs ﬁxing by
controlling the roller temperature by detecting the roller surface

temperature with one temperature sensor and turning the heater on and
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the fixing unit is a fixing apparatus equi pped with a
tenperature control device which has a heater that

w@anshes7sel ectively switched between a full - | eoDike007/068597

heat generation state in which heat is generated over
offtdrsl snidezen@8nd eontdyiang the reeading nedioh @rrpgingaampai r
of rollers that are pressed against each other and a

_unPi&ey liflaghSAfth 380 Padt LORIREE £od Whekiph only a

predeterm ned portion generates heat, and which-

f R Xi . t l i th I t t
by det cchitey B ipp e b pEASAI e Rt

_ tenBerature sensor and turning the heater on and 170
Co

deoaro sostartadory inre st disssare, theftheater sgnddeifull-

.and conveying the recordi ng medi um carryi ng an

lengthifoat @eneratgen ¥4t anldecopdtdlled by ohé edrfperitdra\baiteon

when the fixing apparatus equi pped with a tenperature

; . : ¢
dcFRDB iR ol S B tenh b LAl e
and controlled by the t rature control device by

SeRROTcPH AHIGTRARGH isdiassed P Ele PRHRITRIIEFS the Prateres
tenperature sensor, and when paper is passed to the

copgapHed by det¢cting thehmllerauefadesemperatwiel withithe
detecting the roller surface tenperature with the

tethfERANRS HEBsoYHEPEwRBHI iR bdtWieRd RS uTERAgt N Beat
full-length heat 10 generation state and partial heat

{ ] . I termped . interval in a
ecAEATLAR 2R bR virkB bEREen b AR AT * ana e
predeterm ned interval is set according to the size of
pregdeterppgd inderval mpjagangerawhich thedheatar ean basonductivy,
use in the ink jet 15 recording apparatus according
antlghe peeddtecnined i@ rexlds 3¢t atardang to thengize ap ey papisr.
- which has a heater that can be selectively swtched
between a full-length heat generation state in which
heat i.s generated over the

32.. A fixing temperature control device for use in the ink jet
recordiﬁg apparatus écéofding to one of claims 30 and 31, for an ﬁxing
apparatus .Which has a heatef that can be sélectively switched between a
full-length heat generation state in whjch heat is generated over the
entire length of at least one rollef éf a pair of rol_lefs that are pressed
against each other and a partial heat generation state in which only a
predétermined portion generates heat, and which performs fixing by
.controlh'ng the roller temperature by detecting the roller surface
temperature with one temperature sensor and turning the heater on and
off and squeezing and conveying the recording medium carryiﬁg an

unfixed image with the pair of rollers, wherein
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entire length of at |east one roller of a pair of

rollers that are pressed against each other and a
w@anosioad79heat generation state in which only ap@DJiP2007/068597

predeterm ned portion generates heat, and which

per f or s i iaxdtact-by statentrraostiandbytdtate, dhé deateamnipanahar e

by detecting the roller surface tenperature with one

 full Q8RENEh 1S HRPSA6N A0Skl A EdHL 616D B Webdcty Aol Rk f

and 'squeezing and conveying the recordi ng nmedi um
rrylng a unf.i. image wth the pain of rollers,
ok Yo BePiburt Wb Ehe LR85 rakers siateT Aotamen BrpSLR
start-up state or a standby state, the heater is in
papspd fouthe paingf rollersathe haatentis entroHed byrdeteeting the ed
by detecting the roller surface tenperature with the
roll @nperfatatetnp@asare watlhdthehiinpapeird sensoaandcwitochihg
' pair of rollers, the heater is controlled by detecting

betWerr thOkl [enc%fﬁf}%%% g%glgpﬁ'i@ﬁ 5. (é %{F%ﬂf&ét}ﬁqﬁ %rﬁﬁgfbrtﬁm

sensor and swtching~ between t ngt eat -
enerati.on sfate and partial. heat generatio state
staft 0% Besld Breidel Sp et Rt e i T eatsh e Rgrter can
the heater can be conductive, and the predeterm ned
beicanductave,iandsdte predetetimigeddntéryabisset agcording paphe size
172
of the paper.
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