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DESCRI PTI ON RECORDI NG | NK, | NKMEDI A SET, | NK

CARTRI DGE, | NKJET RECORDI NG METHOD AND | NKJET
WEREHOSIBRISNG APPARATUS Techni cal Fiel d The preseptT/JP2007/066507

invention relates to a recording ink and an ink/ nmedi a

set which are suitabled6ﬁﬁgﬁgihﬁt%%ecording, as well
as an ink cartridge, a rdi ng nethod and an
i nkj et recordi ng apparatus which use the recording ink
andRERORRING BNK, 4 B/ MIEDRA/ R AN CARTRID GBIV KR

apparatuses are known as a type of inmmge recording

apRECORIEINGMETHOD ANRINKJIET RECORDING ARBARATGS
machi nes and phot ocopi ers. Such inkjet recording :
apparatus records i mges by ejecting ink on a
recordi ng medi um Because of its unconplicated inmage

r,m.n rocess, the inkjet recording apparatus itself
&gﬂlmg]eggﬁay sinmplified. Mreover, the inage formng
process of the inkjet recording apparatus dose not )

r eqUireeptasant mayartiton relates togp rendirdimg imkcandas ink/media set
save energy consunption, and thus it is desirable for

Widcleayeé saitabl for bkt Secdidin grarywoll \\a i fels cattefigdsan
capability of quick recording of high-resolution

0 ARG 0 O RSB i u e
;_eec%cl)_(rlﬂlgnl kI and the ri‘rzlal\g//in;]egdizai1 s\gl;:.de C_O| or gamut.
Background Art
~ Inkjet recording apparatuses are knoWn as a type of image recording

apparatuses used in, for erample,Aprinters, facsimile machinés and

" photocopiers. Such inkjet recording apparatus records images by
ejecting ink on a recording medium. Because of its uncomplicated image
forming process, the inkjet recording apparatus itself cain‘be easily
simplified. Moreover, the image forming process of the inkjet recording
apparatus dqse not require heating the recording medium, and thus if can
save energy consumption, and thus it is desirable for the environment. |
It also has many advantages such as capability of quick recording of
high-resolution images, low runniﬂg cost, low noise level and capability of
using a variety of color inks for recording images having a wide color
gamut.

Commonly used inks for the inkjet recording apparatus are

water-based inks containing a colorant, wetting agents such as glycerine,
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Commonly used inks for the inkjet recordi ng apparatus
are wat er-based i nks containing a colorant, wetting

wagesmsssuch as gl ycerine, penetrating agents frRIT/IP2007/066507

controlling perneability of ink to recording paper,
surfact.ants and_.ot her d|t|ves th

P‘ée‘aﬁraﬁlﬁl& Frediio (o oL ReTRsabil Ofﬁwkatérr@eef%mﬁgmmr
medi um from such |iquid mater-based i nk absorbed on
Eh@kﬁﬁﬂﬁﬁ@mﬂgﬁhédﬂdgﬂlvmﬁ thi s mechani sm of forning

I mages, variety of inkjet paper having better ink

abs dnlhedy kiptdecardabi méthodf ithhgégrearstopded 66 ta R@ording
col ori ng conponents has been developed. In terns of

ﬁﬂi%ﬁ 9’ §ich ﬁiuimja%r -PRRY inSaloPOLE ‘Bﬂ Y r@B&Jdtht

tiple coating paper ase Its pro UCtIOﬂ co

IS d furth due . t.0o the | arge anount .
E}?é‘pr\-‘g‘al g meg stﬁ%é?f e ‘;5%&%5 VPfleHéQP%PkdﬁfoPaPer
recyclability conpared with regul ar paper. Thus,

haking betitesinkhabsarheneeand ¢ahabilityed fixing amdge@tMmg
only on inkjet paper but also on regul ar paper have

bslefingenigshents dachsbadeveldpeldor Thierik @ castbowever, as
i mages on regul ar paper is that is has a poorer ink

¢ ki et P .

"'95?*? BEPEY i f¥00ueth TR A0tible (a3BeItn RRAkE Base.
i S.i ortant ol yve the follow n oblens to
emroguch 127 ﬁoﬁuéﬁvgﬁ rthety dyait a?hg ,ampgunt of

probl ens include (lI) occurrence of featherlng (

okemicad agents cayitesutidnignkje) papeh it hama ipeor nage:laiaimy' iy ty

(4) degradation of color ganmut (5) degradation of

%“@?pﬁré(ﬁﬁhﬁi peaflat ﬁhpdﬁg rEka, iiARjeRfinks Ghat €65 ksdoRAthgh

quality images not only on inkjet paper but also on regular paper have

" been desired.

The obstacle to forming high quality images on regular paper is that
is has a poorer ink absorbency than inkjet paper and it dose not provide
surface coatings suitable to accept inkjet ink. Thus, it is important to
solve the following problems to achieve high quality images on regular
paper, the problems include (1) occurrence of feathering (2) occurrence of
bleeding (3) reduction in image density (4) degradation of color gamut (5)
degradation of water resistance (6)‘ degradation of light resistance (7)
degradation of gas resistance (8) degradation of ink fixation characteristic,
and (9) passing through to the other side of a recording medium.

In recent years, pigments havipg better dispersibility and smaller

particle diameters have been developed, and such pigments have been

2
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degradati on of gas resistance (8) degradation of ink
fixation characteristic, and (9) passing through to

WO hes/ot3dser side of a recording nedium | n recertT/yFO6TRGC6507

pi gments havi ng better dispersibility and smal | er

d|a ters hav een devel o , _and such
SRt lcbs 38T b saniaiigt trﬂssoe\iasaéﬁﬁ%ﬁniﬁﬁynvm?g?al
inks. In-addition to conventional -approaches
apprdaghes nghuling adding susfactants dmgormater: sdnble resins) to
resins) to inprove the dispersibility of pignents,

improvdsthef dispéedsilsitityof ipigraahts) methods 8 sagfaex mﬁahﬁemon
treatment on the surface of pignent particles,

psany xz@?%ﬁ%tt 5 S A o
?‘1‘1@?%33}} helrngﬁéﬁitérlprov dIS eazt%lgrit%;e bi lcﬂll%d%’fr

t he above nenti oned problens however, there stil
elxtiagningr yrdropbilicity & tb@plgm«ynf@ftm tﬂnlesebssmgm\feedlsperswn
pi gnents that, because of poor density and col or ganut

sfablilits ﬂie@‘ﬁ@mt B n%agmhtmhh Sa¥es(5) | (B andk@) BaYiee above
poorer ejection stability, long term storage stablllty

e t{ogl‘ép SHEHRARL [ Hdweddathdr ‘é%ﬂPéhQ?pﬂ%ﬁ?ﬁlsﬂﬁ habhﬁ

ensity and co or garm S A0si R

L CATERL 0505, WSS ReRBioaRiEy afihgplor gamut of

t echni ques using col ored polyner partlcles
theer pigments|cpmpsirad veith|dyiesnde: pdqsttheqmwér ajestiopatakility,
or vinyl polymer in inks for inkjet recording have

hentepiofiosaeh stabaity) £ad ebdspelsabikey (6l Hie Gdiagdlyes.

.disclosed in Patent Literature 1 and non-Pat ent

Fhber HeWfiah i) agpgfgg 230d AGNARE of Uid Hks hagL44S

ose contai ni

" pigments have been important problems to be solved. In order to solve

those problems, many techniques using colored polymer particles,
partiéularly using emulsioned particles of a polyester or vinyl polylhe'r in
inks for inkjet recording have been proposed. Examples of such inks
iﬁclude those disclosed in Patent Literature 1 and non-Patent Literature
1. Examples of such inks further include those containing dispersed
compositions of a water-insoluble resin which internally contains a
colorant. In addition, it is commoﬁly known that conventional inks
using organic pigments as colorants can provide better imége density and
better color reproducibility on regular paper than conventional pigment
inks using water-soluble dispersants.

Conventionally, techniques to obtain suitable permeability to paper

3
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pi gnents as colorants can provide better inage density
and -beifter.  col or reproduci bility on.reqular paper, than.
Bbm%ﬁqﬁ%%h?%? R to HRrehyiRTSVeRF K Somy prUsing featheting
di spersants. Conventionally, techniques to obtain
snilttdeg dingemdefrbin passing thegnegh vo thekethessiddelm recording
studied to thereby prevent ink from causing feathering
afvdli g @aidn® iawyskokve Qﬁﬂagasl‘éh@ilyta{ﬁ@bkﬂbr ganidie MoRexkample, a
side of a recording medium and to inprove image
. 0 . . r.

g@gﬁeg%][ag%%ﬁ%%g{l [ HEJ gflkfeecrgrgl ngé ggada surf‘agééﬁhonp
ensi on of _|I r than 35.mM\Im. and thereby the jnk has
Wﬁrgfﬂlaabéﬂegﬁfmi ?ﬁttberﬁé’pfeﬁh.e igkdnsa elbeﬁﬁ%\sa Dy iR
can effectively prevent the occurrences of bleeding
Rapehaviuch highopatmyeable sy can effestively @revenfuther occurrences
paper. However, the inks tend to cause feathering and

bEBREdinRA have dgdddSdiyihg cRAtaderisticYyndgular paper.
| o - P

i mages/ characters w th vagueness. On the other hand,
cial | . - A .
M S e LR e R

sl ow_perneabi | ity to paper. Such slow perneabl e ink
B eaémﬁﬁéa%tgsaq%naa%é rpgfesn Itk vagupBetfe
accunul ated on the surface area of paper. Thus, it can
ef f €21 thebtheqr bamdtsonirecanmerciah azadablecmkisdraveg surface
i nprove i nage density and col or garmut and prevent it

v R85 higher thaUBInd N/t hen P Erebsitde ifks BaRera sldwe

di sadvant ages of such | ow perneable ink are that,

permeability to paper. Such slow permeable ink slowly permeates into

" paper to enable it to be accumulated on the surface area of paper. Thus,

it can effectively prevent the occurrence of feathering, improve image
density and color gamut and prevent it from passing through to the other
side of paper. The disadvantages of such low permeable ink are that,
bécause of its low permeability, the drying characferistic drastically |
degrades on regular paper, and it results in degradation of ink fixation
characteristics and causing bleeding on multi-colored images.

Thus, an ink-set which combinés a low permeable ink §vith a high
permeable ink has been studied. Such technique can prevent inter-color
bleeding, and thus it enables to record high quality images. However,
when such ink is used in two-sided printing, it brings low productivity

because it requires a long drying time. Thus, some commercial available

4
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because of its |ow perneability, the drying
characteristic drastically degrades on regul ar paper,

wamism13sresul ts in degradati on of ink fixati onPCT/JP2007/066507

characteristics and causing bl eeding on nulti-col ored

i mages. Thus, .an ink-set. whiich conbi nes. a | ow .
FER s SRRt AR FRRPER HERR Pt thiedifedhe drving
studi ed.. Such techni que can prevent inter-color

beof K. dacsudhapnaragusgs, ®4ren iy beased withithgaterbefore
I mages. However, when such ink is used in two-sided

and rftergnkiis phidodothdrevn.pr Bauaiples b sidcapiseratiises include
requires a long drying tinme. Thus, sonme conmerci al :
S bha bl EIRRA ! PR APIAELYGRS2 AT SuBHIRRRAd tihratus,

heater to reduce the drying tine o

ar at yses, r is heated.with the heat.er before
BRReLPE 450 PE Tinescanit PBPlghtedsai spatuge aufietter. And
appar at.uses include the one disclosed in_Patent
funtben iticensumey greadiaseowetcef ensyay dokeathngpaper. tBiras the
to be large and conplicated as it contains a heater.

Appafdtiasieis, nd Adeontagee wigeRan iakiettecofdiageipParhtis
heati ng paper. Thus, the apparatus has no advant ages

j ifnkjet recordi ng apparatus supposed to have.
%bg&é&&ﬂ&%ﬂr}ﬁﬂ{e@ t he above-stated inks for inkjet

recqrdi ) ny,attenpts have.been.made to devel o

| nika ORGP thAapOREsLated kS IPT {RISh Eegrding, SRk,
record high quality images. For exanple, many inks
ptiemmysdmviedwea made deideyelop ipkssibich nndoalpdane reliability
devel oped to prevent them from bl ocking the nozzl es of
hhd butkdled che accorBAightqualitgrididges. 3Fpf eR@mple, afahfhnks

that prevents the aggregation of pignent particles in

having as low a viscosity as possible have been developed to prevent them

" from blocking the nozzles of the inkjet head. Patent Literature 3

proposes an ink that prevents the aggregation of pigment particles in
order to prevent the ink from being spread, and can further prevent it
from causing the generation fo blank spots in images. Patent Literature
3 suggests such ink can be obtained by adjusting fhe change in its |
viscosity within 10 times higher than initial viscosity and particle
diameters within 3 times larger than initial diameters when the ink is
concentrated 2 times. With this téchnique, however, it 1s djfﬁcult to
record high quality images on regular paper with the propbsed ink.

In the ink disclosed in Patent Literature 4, the remnant of the ink
after its volatile compositions has evaporated is liquid, and the viscosity

of the ink in that state is within 10 times higher than the initial viscosity.

5
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order to prevent the ink from being spread, and can
further prevent it from causing the generation fo

wotmsk2spot s in i mages. Patent Literature 3 sSUgUESt2807/066507

such ink can be obtained by adjusting the change in

LS Vi §cos thin 10 .tinmes. hi.gher .t.hap initia

e diedlgins Bas Ancmeclen B pilE She MuSeigina dye
t han Lnltlaj di ameters when the ink is concentrated 2
inlgpdhichnis disadivantagenns dnéerte wévmage iqualisy ¢pmpared with a
to record high quality imges on regular paper with
phfmeniksed ink. In the ink disclosed in Patent
Literature 4, the remmant of the ink after its

vol 38,chf FORARLL! PHCNAS SKARR-FhEL ohiitrs Es'll% within

the viscosity I'n t ate I'S

s hi r than the initial ISCOSIty
bhll thmee SHeEweer ehiporatrs bRme m e et DAL e dEEfosed
is a dye ink which is disadvant eous |n terns of
imbelapeab itsyd wrabplatyewith bdthare;bnagm anhkmapatgaality of the
Literature 5 discloses an i nk whose viscosity

iile by aslden g twater &3lulile Polyabt, arhilatles il dRelfdt @dso a dye
therefron1under 60 C. The disclosed i nk bal ances its

and i mage quality of
?‘ﬁ%aﬁ{iﬂ% ﬁ}?&%}m\/\a’{a}?g?é‘ég l?bc?é'e pol ynmer, while the
ink jtsel |s also dye i andthshasa r, .
é#a tent Latezptire ﬁ»a'e%%ﬁsti?leaetr%@ inle thateap zeqer 314&’9 plity
|nk that can record high quality inmages requires its
unggesiequibes Hdjvissoedy ibe adjestedngethefrangemfro@sb mRaps to
15 nPa-s. The disclosed techni que suggests adj usting

1BenPRIst | dihecdidIBEEd tEUhNiGhE sAEgdIIS aldflkstity tHOTMV@lI t's

reliability, and further suggests

evaporation rate of the ink to improve its reliability, and further suggests

" adding a certain sort of compounds as viscosity adjusters to obtain a

desired viscosity in the ink. The disclosed technique thus can solve (3)
and (4) of the above-stated problems. The problem of the disclosed
technique is that the uniformity in the particle diameter of the used
pigment is not taken into consideration. Thus, aithough it states that
the ink has an excellent reliability after left 24 hours, the ink may not be
reliable enough after left longer period of time, depending on the
configuration of a head and the dia‘meter of nozzles for eje(;ting ink drops.

As described above, although it is necessary that inks have a high
viscosity for rapidly forming high quality images, it is difficult to obtain
reliability on such high viscosity inks.

Patent Literatures 7 and 8 each propose adding a water-insoluble

6
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adding a certain sort of conpounds as viscosity
adjusters to obtain a desired viscosity in the ink.

wd b@sd2ssel osed techni que thus can sol ve (3) angct/#9200f066507

t he above-stated problens. The probl em of the

di scl.osed technjque.is that .the uniformty in_the

S BRES micienb g Aol bebe diase dualis: Pl

i nto consjideration. Thus, although it states that the
Lierafage shoeonoses antinkdhasganiimpraye she nuatityaf images

the ink may not be reliable enough after left |onger
formieddomtregulae pagepe nthe disvlodeldeinkdids €he Aiti®of @pigment to
head and the di aneter of nozzles for ejecting ink .

8% eRIHES Th 'tﬂﬁ ?a bO¥£1:(% £ QU080 i %ﬁé}'ﬁgg ??nfx%léter of a

that 1 nks have a high viscosity for rap

hi.gh quality ina , It is difficult to obtain.

g Prinshsnt et dhe nrgee of Dcbum 1p | udn pitichinks
Literatures 7 and 8 each propose adding a )
cantamingdbe sy emulsipn can preyvemietie qoakrrences hf bleeding and
better image quality. Patent Literature 9 proposes an
feakhéting, whileiitpanuet phaidielal sufficieht image dehsityechdon
regul ar paper. The disclosed ink has the ratio of a

mﬂimﬁ%v&é’aﬁihﬁ%m Wk Sb@RdidL t he range of 101 to
1-1 an

an average ditameter of-'a col ori ng component in

t he nge. of 0.3 to 1.2 mm. Such i.nks containin

¢ he BALGR LA aits T OLBF0GRES AR in EOnEHBIRG B TEuer Gpeoluble
bl eeding and feathering, while it cannot provide a
sin ia@dgmvinﬁé@emdeimhuyﬁhn dormatighitemperaturemati 4k°¢ or
i nkj et recording. Patent Literature 10 proposes an ink
Bighieai NPater déRiturd 3D lpbp6sdsati thlaRdviavam gmidlSion

mnimmfilmformation tenperature at 40 C or

diameter of 50 nm or smaller. In those proposed techniques, however,

~ the reliability and image quality are still insufficient and yet to be

improved.

Patent Literature 12 discloses an ink containing a pigment,
saccharides or derivatives thereof, a polyol having 5 or more hydroxyl
gfoups and a resin emulsion. It states that the fnk can record clearér
images/characters. But the ink has a low permeability to regular paper,
and thus has problems in, for example, preventing inter-color feathering,
bleeding and degradation in ink ﬁation characteristic and ink drying
time.

Patent Literature 13 proposes an ink having solid contents of a water
dispersible resin and a self-dispersible pigment in the range of 1.0 % by

mass to 16 % by mass. It states that the ink can provide better image

7
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hi gher. Patent Literature 11 proposes an i nk having an
emul sion dianmeter of 50 nmor snmaller. In those

w@Er@possw t echni ques, however, the reliabilityrengpP2007/066507

i mage quality are still insufficient and yet to be

BORBEY B mgeleF Ramek - AURouR RaALSGPStL Ml p peavide botter

thereof, a polyol having 5 or nore hydroxyl groups and

watex resigtaice itban dye inkayt ibs water resistanck is stilkimsufficient to

cl earer images/characters. But the ink has a | ow

peruzedbvithtmyaker pagiwhichoaieéom Aivthly ided Basrepuldy SufFer.

in, for exanple, preventing inter-color feathering,

bl eedi . O 4 4 ' . . .

char 3eAl heRELA AR dhd 8 fobi@huon into ipks ipereases
3 proposes an, i nk .havi solid contents of a ter .

the Bl Peptent eherpot And thts incrpaspa s BiscoptyAbHhe k. This

the range of 1.0 %y nass to 16 %y nmass. It states

method fie 1hereage inlpvisepsity hastbeenistudieguad a tnyeanys to improve
regul ar paper. Al though the disclosed ink can provide

bedtateMetied of @k, StRteRt LieRatiesiIKend 14Hrdpd&y inks in

resistance is still insufficient to be used mﬁthdnaker
Sl $EiE oA BIIBRINL XelREALOTS ATA Y RABELo (e il

incre s the lid content; thereof. and thus .incfeaseg .
corept Ehers ngﬁe Pﬂéﬂg%’km e chapgninithevisesibnekthaaks is
viscosity has been studied as a neans to inprove

kepy at asmall increase.i fkhe promosedlinke stilluhae: 42 insuffitent
propose inks in which resin formng m cell e-aggregate

permegeiity %o regaR@apehasd thas the quality of images recorded

with the ink is still to be improved. The permeability to paper is

" explained by capillarity represented by Lucas-Washburn equation.

Higher viscosity of an ink requires the ink have a lower surface tension
and the contact angle of ink drops to paper be arranged in order to obtain
sufficient permeability of the ink.

| Patent Literatures 15 and 16 propose using pblyalcohol alkylethér in
an ink with a high solid content to increase its permeability. In the
proposed inks, however, the viscosity increases accompanied by increase
in the solid content, and thus sufﬁéient permeability may not be obtained
in the inks, resulting in the degradation of image quality. |

That even small amounts of silicone surfactants and/or fluorinated

surfactants can increase the permeability of an ink is known, and many

attempts have been made to apply this means. For example, Patent

8



content thereof, while changes in the change in the
viscosity of the inks is kept at a small increase. The

wee@posat i nks still have an insufficient perneeabitiodrocesor
to regul ar paper, and thus the quality of inages

ecorded with ink is still.ta pe.inproved. The .
ERRaE Ly 1S anel prSodse i inioat By CoevIES 4 Jluorinated
represented by Lucas-Washburn equation. H gher
sugfaeianty Anddurthdr, Pagent bverafares k9 aade2G eadwpropose an
surface tension and the contact angle of ink drops to
pdoRaving Ddispegsdl piznoénicind a DranedWlrfadtent. Patent
perneability of the ink. Patent Literatures 15 and 16
[ > ; her

RHepRaEp 1 F9pBasy A0 TR S Bh U EHED Ao fal i s M e
t he proposed i.nks, however,, the viscosity ingreas

5 48q aﬁbﬁﬁ?feaaw‘ﬁﬁt%se%ﬁa}mngr%ﬁ%m Watggninsntublg ardier; s
sufficient pernmeability may not be obtained in the
hardly-sobghl icologingymateriabpredihas pnlymher emydsiquaind .
That even snmall anounts of silicone surfactants and/or

{isosdityaf BenBasforgheRd. s can increase the perneability
of an ink is known, and many attenpts have been nade

to é&zetrhéoioxggﬁgée clf&ﬁ%%%ﬁﬂl i%ﬁreﬁi%‘é%?&hb tcgﬁgg%tro‘ﬁhy

and each propose an i contai nrn
fluaripated surfactant. And further, Patent )
solidifisd @gments uhthors nrabRsesd T e This # Pigigenggngration
di spersed pignment and a fluorinated surfactant. Patent
10  pigmenttwilbngtl ppovade desirahld etomphase, sdniaa sslfzdispersible
fluorinated surfactant and pol yner particul ates

ﬁ@iﬁéﬁﬁvﬂgn& phRidé sWifi@ént RagétRlsestaieé ahd ink fixation
‘hardl y-sol uble coloring material, ‘and has pol yner

awa%jce%]stfmd a
[Patent Literature 1]: Japanese Patent Application Laid-Open
(JP-A) No. 2000-191972
15 [Patent Literature 2]: JP-A No. 55-69464
[Patent Literature 3]: JP-A No. 2002-337449
[Patent Literature 4]: JP-A No. 2000-095983 |
[Patent Literature 5]: JP-A No. 09-111166
[Patent Literature 6]: JP-A No. 2001-262025
20 [Patent Literature 7): JP-A No. 55-157668
[Patent Literature 8]: Japanese Patent Application Publication
(JP-B) No. 62-1426
[Patent Literature 9]: JP-A No. 04-332774

[Patent Literature 10]: Japanese Patent (JP-B) No. 2867491
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viscosity of 5 nPa-s or nore. However, color phase
changes with increase of the content of the solidified

we2gsers8s i N t hose proposed i nks. Thus a hi gh PCT/JP2007/066507

concentration pigment will not provide desirable color

o onpai e Bredfe SRR SR AREIENG T ¢ Rt on

characteristic. [Patent Literature |]- Japanese Patent
App|[Pa%ﬁntoIrit%aturQaglew JErB Np. 3@8858800- 191972 [ Pat ent
Literature 2]: JP ANo. 55 69464 [Patent Literature 3]:
JP ARhterit(IGZeﬂﬁﬁMQB]2%-%0.@0&1—35%1& 4] : JP-A No.
2000 095983 [Patent Literature 5]: JP-A No. 09- 111166

[F’atlpate&t'méﬁtu;@ 1@] Jplﬁneb%o@gﬁé?@m% [ Pat ent

therature URE . B55-""1576 Patent Literature

ten tion (JP B) No.
{éﬁg‘* QS%?%’E% uFe E‘Qfgﬁ;f‘\gﬁ MT%%? 04- 332774
[Pa ent L| terature 1g X Japanese Patent (JP B) No.
286 1Rt duigenature dphtdH-A Np. 2004-208904- 18462 [ Pat ent
Literature 12]: JP B No. 3088588 [Patent Literature
13] [PaRemNcite@Ode 3TV UP-BANbe2673001er ature 14]: JP-A

No. 2004 99800
[Patent Literature 18]: JP-B No. 2667401
- [Patent Literature 19]: JP-A No. 04-211478
[Patent Literature 20]: JP-A No..2003-277658
 [Patent Literature 211: JP-A No. 2003-226827

[Non-Patent Literature 1]: "Kinousei ganryou no gijutu to ouyou"

" published by CMC Publishing CO., LTD.

Disclosure of Invention

An object of the pfeSent invention is to solve the forementioned
problems, and to provide a recording ink and an ink/media set that enable
recording a high quality image on regular paper, and particularly,
preventing the generation of blank spots. And further, the recording ink
can record an image having an excellent image density, saturation and
image durability characteristics wlﬁch include water resistance and light
resistance, can provide fast-drying images and prevent the ink from
causing beading even on regular printing paper having poor ink
absorbency, has fast drying speed, and can be used in fast recording

processes and stably ejected from nozzles. The present invention is also
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[Patent Literature 15] : JP ANo. 2004- 155867 [ Patent
Literature 16]: JP ANo. 2004 203903 [Patent Literature

wd.Zdos/op3s12 b No. 2675001 [Patent Literature 18]pchi2807/066507

No. 2667401 [Patent Literature 19]: JP-A No. 04 211478
Pat . Li t.etrature,20]:. JP ANo. . ,2003-277658.[ P nt
T P A Sk b hyinebutd i oRbneaakand the

Literature 1]: "Kinousei ganryou no gijutu to ouyou"
mlﬂme@h@aeb;ammewgdmggneﬁqd ambanDingidtoecernsling
I nventi on An object of the present invention is to
sppaeatube forenenti oned problens, and to provide a
recording ink and an ink/nedia set that enable :

recanl 1?5@;;1?5/ i3,9%1 ﬂH&’foﬁrﬁBQﬁtBﬁeH?ﬁ%l%@&%ﬁ%if(ﬁﬁ%s:

particul a , preventing the generation o
spots. And fufther, the recording ink can record an
i m&gmé\ﬁeﬁﬁr‘gﬂgéﬁk’emcg‘h‘imigﬁage density, saturation

and i mage durability characteristics which include
wat @rwatesrdispenseblercelaraght resi stance, can provide
fast-drying i mages and prevent the ink from causing
beadi watervdispeorsilledekiay, printing paper having poor ink
absor bency, has fast drying speed, and can be used in
fas ' rocesses and stably ejected from
noz%ﬁggﬁgﬁgga%ygsent i nvention is alsoto provide an
ink cartrid usjng/used in the recording ink and the
inkﬁﬁﬁﬂ’ﬂxégﬁfngL i nkj et recording nmethod and an .
i nkj et recording o

water,

 wherein the content of the wetting agent in the recording ink is in the

range of from 20 % by mass to 35 % by mass,

the total solid content of the water-dispersible colorant and the
water-dispersible resin in the recording ink is in the range of from 12 %
by mass to 40 % by mass,

the water-dispersible resin contains fluorine resin particulates, and

the ratio A‘B, where A is the solid content of the water-dispersiblé
resin .in the recording ink and B is the solid confenf of a pigment
contained in the water-dispersible cblorant in the recording ink, is in the
range of 0.5 to 8.

<2>. The recording ink according to <1>, wherein the
water-dispersible colorant contains at least a hydrophilic group at its
surface and is a pigment that is water-dispersible under the absence of a

dispersant.
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apparatus. The neans for solving the forenentioned
probl ens are as follows: <1> Arecording ink,

WO nobuzisng: a water-di spersible colorant, a  PCT/JP2007/066507

wat er -di spersible resin, a wetting agent, a
surfactant, and,.wat.er, wherein the cqontent of the

wet (150 e ROt B Bk st ORliPEdo (e PO FE r ange of
from 20 %y mass to 35 %y nmass, the total solid
waherdispersibleecalprant-idiaspaly midy eanulsian that isreempnsed of

wat er dispersible resinin the recording ink is in the

palyeeropasfticulattd cYnbyiniBg a wate4Aniblybleasd/orteirdly-soluble
wat er - di spersible resin contains fluorine resin

PAbFin g%g§laand the ratio A B, where Ais the solid
contert of the water di spersible resin in the

recordi i-nk apd B js the,.solid_content. of a pignment
contenddieiecoplingnk acardiBg & Bl. BHESFImL | n t he
recording ink, is in the range of -0.5 to 8. <2>. The

r ec heiwaferdispersiblel colgrant isla-dispeesast pignient containing a
wat er - di spersi bl e col orant contains at |east a
pheghom)ial pignrWispdrshhs agdrd pelgnmediiispersich efabilizéh)ahnd

IS wat er-di spersi bl e under the absence of a
the polymer dispersion stabilizer is any one of alpha-olefin/maleic
anhydride copolymer represented by the following structural formula D,

styrene-(meth)acryl copolymers, water-soluble pdlyﬁrethane resins and

water-soluble polyester resins.

s : ' N

%\ /K |L Structural formula (1)
@) ' @)

Where R represents an alkyl group, and n represents an integer of 30 to

100.

<5>. The recording ink according to <4>, wherein

the polymer dispersion stabilizer has a weight average molecular.
weight of 20,000 or lower and an aéid value of 40 mgKOH/g to 400
mgKOH/g, and is dissolved in any one of an alkali solution and alkali
water-solution having an alkalinity value equivalent to or higher than the
acid value to be used.

<6>. The recording ink according to one of <4> and <5>, wherein the
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di spersant.<3>. The recording ink according to <1>,
wherein the water-di spersible colorant is a pol yner

wErokssn t hat is conposed of pol yner parti cul BtBs#2007/066507

contai ning a water-insoluble and/or hardly- soluble
coloring. material. <4> The.recording i nk .according.to.
Bgmen BispPreantds e anion s5BctaR) & £ doBionie SHElagtant having
di spersed pi%nent contai ning a pignent, a pignent
ansibBsealue ghd Odoé).yner di spersi on stabilizer, and

t he pol yner di spersion stabilizer is any one of al pha

ol ef4?. Mieeteeotdingdhkdrcontink \toe6>, afticsantles nbiionie
follow ng structural formula (I), styrene-(meth)acryl

e e G R A P
PRDUP RO Ay ieher 283 PolfEAkefae Ay IHIE Shepatig:

to <4>, wherein the golynep'dispersion stabilizer has
a wei§hTherecarydingohsascordingitglanyoine2el €00 to <7Powherein
and an acid value of 40 ngKOH g to 400 ngKOH g, and is

the flobYed reBirapiartdfiflatds c@htaika fluozedletinOinid Athdahaed 4
wat er- solution having an al kalinity val ue equi val ent

'iﬁin%gﬁﬂ ﬁpﬁrfﬁ}%g@%&%?ﬁggé%rggwg 9, >ﬁ)a ed. <6>. The

recording In one of < na <5>, wherein
t hepi t dispersant is apn anion surfactant or a ., = .
noniSi-d he Fcgbding ik Asepgling to any one of <> to <8> 'wherein

the wetting agents is at least any one selected from glycerins, diethylene

glycol, triethylene glycol, 1,3-butanediol, 3;methyl'1,3-butanedibl,

2-pyrrolidone and N-methyl-z-pyri'olidone.

<10>. The recording ink according to any one of <1> to <9>, wherein
the surfactant includes at least one selected from silicone surfactants and
fluorine surfactants.

<11>. The recording ink according to any one of <1> to <10>, wherein
the viscosity thereof at 25 °C is in the range of frdm 5 mPa-s to 20 mPﬁ-s,
and the surface tension thereof is 35 mN/m or lower.

<12>. An ink/media set, including:

the recording ink according to ény one of <1> to <11>, and

a recording medium,

wherein the recording medium includes a base and a coating layer
which is provided on at least one sqrface of the base, and

the transfer amount of pure water to the recording medium,
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an HLB value of 10 to 20. <7>. The recording ink
according to <6>, wherein the nonionic surfactant is

wanysorss1of pol yoxyet hyl ene b nap ht hyl et her, PCT/JP2007/066507
polyoxyethylene | auryl et her and pol yoxyet hyl ene

rene et her.. <8>. recordi.ng . nk accordin

PEAERIF AN (SR sEhning HheoPRAmEIoF 15 0h  RE pBSs AF from
artlculates contain a fluoroolefin unit and have a

{10 0 139 |/ ati y gontegpegdimeof 30030s @@don thevange of

<9>. The recording ink according to any one of <1>to

f£8m 3 wWhkindito 40h@l/ne% wheg nagaiuredias sdéordtaatihg aiie 00400 ms.
sel ect ed from gl ycerins, diethylene glycol,

tri QtIPBL ut angléd%+ qﬁgﬂf%f?g ?a]dd glltau;ér fgr housing the

nethy one an

r one. <10>, Th ordi ng ink

%tig“ycgﬁi}ng 8 gy %Ofif)l g‘i <1 erein the

surfactant i ncludes at | east one selected from
si | KddneAnunkiestrecexdingandtihody induding ejectang drops afsthe

The recording i nk according to any one of <1> to <10>,

Hdeof &ing ihikeacebEdiagi thyaryheriecof <Bt t@ % 1C>1by Appliii i@ ulse
of from5 nPa-s to 20 nPa-s, and the surface tension

e ﬁpﬁ)hﬁpﬁ?ﬁﬁwHﬁ,r | ower. <12>. An ink/nedia set,

|nc di ng e recording ink according to any one of
"o BrnaraaRh e eI R S B aeC NG b6 Sdd ni Heagiay the
impulse is at least any one selected from heat, préss_ure, vibration and
light.
| <16>. An inkjet recording apparatus, including a means for ejecting
" drops of the recording ink according to any one of <1> to <11> by applying
an impulse thereto to record an image. |
<17>. The inkjet recording apparatus inkjet recording method \
according to <16>, wherein the impulse is at least any one selected from
heat, pressure, vibration and light. |
<18>. An ink recorded matter, including:
a recording medium and an image formed on the recording medium,
wherein the image is formed uéing the recording ink according to any
one of <1> to <11>.
<19>. An ink recorded matter, including:
the recording medium of the ink/media set according to <12>, and

an image formed on the recording medium, wherein the image is

14



which is provided on at |east one surface of the base,
and the transfer anount of pure water to the recording

- worsds/orssmeasured with a dynam ¢ scanni ng absorptTIR0EV066507
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isin the range of from2 mM/nm2 to 35 mM/n2 at a

ontagctin i me of .100 d.in the rapnge of.from
T REnRbe ERerdingankios dhe inkimedia shrsearming fq 2>
of 400 ms. <13>. An ink cartridge, including a
contBheracotdinghokgiftietnresenicavenhignicortains@tdeast 2 o
any one of <1> to <11>. <14>. An inkjet recording
Keltee dispefsiblidédlgraite atw @ rdligpsrsibile rBsin; acwéttimgagant, a
according to any one of <1> to <11> by applying an

: . : o

%H%k%ﬁt A \fv gedzf %He%ig{ fjhea&)ﬂt@?grgf t}%@?gﬁlﬁgt‘%ﬁ’gﬂﬂﬂhe

recording ne accor ng to <

i mpul.se j g at. | east any .qne |ected from :
A et e SATERD TR0 Sitsomagh ip g, Biby mass, the
recordi ng apparatus, including a nmeans for ejecting
totap solad comtent of theliwaferdiispersiblelcolgrant ang thee of <1>
to <11> by applying an inpulse thereto to record an
WReL dispbrsibleTRssih Rk jthé recidin itk aPmattal kisndendd feém 12 %
recordi ng nmet hod according to <16>, wherein the

e | - . . .
bYatadftd 20 ALy B SR wer AROBESR SR chBlin fporine
mat.t er, ing¢cluding; a recording,medi um and i mage
Pt RRATEEulatEs b Haf FRbiarAdB . HhewmArs the sAldicaRfnt of the
formed using the recording ink according to an
water-dispersible resin in the recording ink and B 1s the solid content of a

pigment contained in the water-dispersible colofant in the recofding ink,

is in the range of 0.5 to 8.

The recording ink of the present invention can record a high quality
image on regular paper, and particularly, prevent the generation of blank
spots.‘ And it also can record an image having an excellent image fle’nsity,
saturation and durabilitis which includes water resistance and light
résistance, has fast drying speed, can be used in fast recording processes
and can be stably ejected from nozzles.

The ink can further record fast-drying images and prevent the ink
from beading even on regular printing paper which is a recording medium
having a poor ink absorbency, wherein the recording medium has a base
and a coating which is provided on at least one side of the base, the
transfer amount of pure water to the recording medium is in the range of

from 2 ml/m2 to 35 ml/m2 when measured at a contacting time of 100 ms
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one of<l > to <II> <19> An ink recorded matter,
i ncl udi ng: the recordi ng nedi um of the ink/nedia set

waemeneisnyg to <12>, and an i mage fornmed on thepcT/JP2007/066507

recordi ng nedium wherein the imge isforned using the
recor.dj ng,ink of the.ink/nedia set according tp <12>.
"ﬂ’:@ with gr dynamicscagning a{)ﬁqr@m@?%aeﬁtﬁ%ﬁrgeﬁéaiww of

| east a water-dispersible colorant, a water-

- phspwasebiethericordmgmedivmg isgebhe range of fronndtmbmd to 40

wat er, wherein the content of the wetting agent in the
40?7 dihegh ineksifed &t 4 BentaRbiGe el JSFOIDMsYDY Mass to

35 %y mass, the total solid content of the :
wat - di .St r - dj rsi .
res ﬁ:]he?fr? 5‘?’?‘8 a%g %%tr (‘gﬁ!rl]l gl néell?egﬂllvtﬁﬁﬁh %&%g@isﬁ@%f%gﬁﬁgg ink
% mass to 40 % ss, the water-dispersible resin.
Eﬁ)ﬁ{%’%e%‘fﬂ %Yﬁ%@¥%gaﬁ 156P% leama%i@,m,aw ereie trPEPrr‘]img
A:B, where Ais the solid content of the _
weedanmohapa thsish lamdr & spating) whieh ieprovdded onrat least @ side of
the solid content of a pignent contained in the

YRl Bhse] ithe @F $ihdth £ a 6@t M puird wter E6 €06 dédogdintkmeldfurhfis in
the range of 0.5 to 8. The recording ink of the

e ' ti an_r 2 ' ' [ c
PRESFe AENER 2 3RS B0SSRR AL KL R i T BAang
gene&at'on of blank spots.. And it algo can record aﬂ
TRy MHy2 A Ve @l YAROICHGE B HEN 3 %%F,Pt%‘&%ﬁrafipéﬁ e
and durabilitis which includes water resistance and
tiagisferr mmosnbnf purdasténtd thir sacogdisygemddiwans e the eange of
in fast recording processes and can be stably ejected

Fro@BRAYAI28®- 40 ml/m2 when measured at a contacting time of 400 ms.

The ink/media set of the presént invention can record a high quality

" image on regular paper, and particularly, prevent the generation of blank

spots. And further, it can record an image having an excellent image
density, saturation and durability characteristics which include water
resistance and light resistance, has fast drying speed, can be used in fast
recording processes and can be stably ejected froﬁl nozzles.

The ink can further record fast-drying images and prevent the ink
from beading even on regular printing paper which is a recording medium
having poor ink absorbency, wherein the recording medium has a base
and a coating which is provided on at least o.ne side of the 'base, the
transfer amount of pure water to the recording medium is in the range of
from 2 ml/m2 to 35 ml/m2 when measured at a contacting time of 100 ms

and with a dynamic scanning absorptometer, and the transfer amount of
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-a dynam ¢ scanni ng absorptoneter, a

resi stance and

The ink can further record fast-drying i rages and
prevent the ink from beading even on regular printing

w@zpsn23sid ch is a recordi ng nmedi um havi ng a posrT/irko7/066507

absor bency, wherein the recording nedium has a base

and a coajing which is provided at lea onge sjd

Bhire atiale it HsordiasmBatimas i Wit Theconbont Susl/imido 40
recording mediumis in the range of from2 m/n2 to 35
ml/mpwhearmaasunedeat acontastmgadmernf 400msof 100 nsand
with a dynam c scanni ng absorptoneter, and the

t r arfHecinkediruritlg® bf Pl praveinginventitie is & ¢OnEHiASr BItoRin
isin the range of from3 m/nm2 to 40 m/n2 when :

. af- i ' 4 ; -hpktredi a
e R T AR S e Tt
i nk. of, .the present invention_and recqr.di ng .nedi um,
PEARY ti5ed AR aBKigt RELIHEES-unT ﬁagn S&r@g lgﬁgleagg&éﬁrﬁﬁge
which is provided on at |east one side of the base,
careprevemdithe genorationdf blank spxteont reguler pageor didagl further,
mediumis in the range of from2 m/n2 to 35 m/nk

hain reeasd s dniigedh 805 AGt é)ﬂﬂllbhﬁﬁnﬁge HERsHY, dradiéh and
nd the transfer

PRSPl B o 1t U UG Tk o e

contacting tinme.of .400, ns. The ink/nedia set of  the
preastante GAPCRROVidE fask dradig magy @HHE @aﬁww&qe rom
regul ar paper, and particularly, prevent the

cpurmng beading evsinaork glysstrrinting papet, Hers, fast de@ngrspeeddean
an i mage having an excellent imge density, saturation

Bé& A6l i@bédtirbyolm_ﬁ% t@@é@sisé‘é hA8 Wit sthPE/ ¢jeteddt &k nozzles.
I ghnt-

t- resistance, has fast drying
sPeqg,, i‘ﬁ@ﬁ]etbr%c&s(ﬁgg'a%pfa?ﬂus of the present invention contains at

" least an ink ejection unit which applies energy to the recording ink of the

present invention to eject drops of the recording ink to thereby record
image.s. In the inkjet recording apparatus, the ink ejection unit aﬁplies
energy to the recording ink of the present invention to eject the ink drops
to thereby record images. Thus, when the recording apparatus is used
for recording images on regular paper, it can prevent the generation of
blank spots, and further can record images having an excellent image.
density, saturation and image durébility characteristics which include
water resistance and light resistance. And also it can prdvide
fast-drying images and prevent the ink from beading even on gloss
printing paper, has fast drying spee.d, can be used in fast recording

processes, can be stably ejected from nozzle, and can record images as
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recordi ng processes and can be stably ejected from
nozzl es. The ink can further record fast-drying inages

wapgsprsyent the ink from beadi ng even on regub@r/Jr2007/066507

printing paper which is a recordi ng medi um havi ng poor

i.nk, abspor benc wherein t recordi ng medi um has a
g%cédeq‘éﬁ]g{yaa%Bﬁqﬁ?ﬁiﬁnﬁg‘?%ﬁwgg‘*rﬁr ovi ded on at |east one

side of the base, the transfer anount of pure water to
t he Theciakak tregcardingrmethddrofi tihe presemt iventiom @nthinsgpat
to 35 m/nm2 when neasured at a contacting tinme of 100

Iastad inkidjecicly S@p whichodpplivg aleyey kb AhBreéordang ik of the
transfer anount of pure water to the recordi ng nedi um .

DER SR R0 Slock IS THe Terbi2 sk tIEnURAY record

cartridge of the present invention is a. container for
P85 e b eRgrAR %?tiq%%b‘? il Riectigpeiiep gmphies
The ink cartridge is preferably used in inkjet
enengycioghe Heeordikg snkoé the presemtiinkention to dgpet ¢he ink drops
prevent the generation of blank spots on regul ar
tRgiireby\Reedrdridiffes. | ThRNwHeaWhE r@dordiBganoEHodNE wRed for
excel | ent image density, saturation and I mage

Rt o G0 Fes bl SELE oot e i Blation of blank
fast-dryi.ng. i mges and prevent the ink from causi .
R4S wgﬂ Eyhep cagresardimagssia g &n exeglleph ipage &geﬁ@lty,
speed, can be used in fast recordi ng processes and can
satugatibhyansl weageldarablity zhhesterisiecs whieh indude diatgr
apparatus of the present invention contains at |east
Petistalhce hfatlight #Ridtaibd.ChARBRISER ARy idOfddiflrying

recording ink of the present invention to eject drops

ﬁfxaé&eaﬁ& f)%%lﬁgthier%ktf?oﬁlr\%a?f%g bER ro% gloss printing paper,

" has fast drying speed, can be used in fast recording processes, can be

stably ejected from nozzle, and can record images as good quality as
offset-printed matters.

The ink recorded matter of the present invention is composed of a
recording medium and an image formed on the relcording medium using
the recording ink of the present invention.

The ink recorded matter of the present invention is composed of a
recording medium of the ink/medié set of the present invention and an
image formed on the recording medium using the recordihg ink of the
ink/media set of the present invention.

When the ink recorded matter pf the present invention is regular

paper, it is possiblé to prevent the generation of blank spots, record

18



10

15

20

i mages. In the inkjet recording apparatus, the ink
ejection unit applies energy to the recording ink of

wo b@sprssent invention to eject the ink drops POI/JIP2007/066507

t hereby record i mages. Thus, when the recording
a araﬁus.is used _for .recordi ng i mages on regul ar
Hﬁgg?s, YI0EAD BE 1n3ee Pt F%HBFIOBI%K%I%W s,

and further can record inages having an excellent
dnrajslitie nbaractexstics whicninohddé mader desistainice tand light
characteristics which include water resistance and
FdGtanceSieebPl ffist- M th@ihifged eFoR POHsARABRE Pap¥E Réehile
i mges and prevent the ink from beadi ng even on gl oss.
[t . ' c in
PEVEh % REBERAiI BchRTE GV UATaBRPEES, SO RHT R he?
nozzl e, and can record inmages asgqQod quality as
chpgéwgpmorﬁ?%“&sn%ﬁq be §tag§§énmk?<g§r% BgrelehpnfbeMdBecord
the present invention contains at |east an ink
Bhages angeadguahixhs effpét-peinéebnmttens. t he recor di ng
ink of the present invention to eject drops of the
reconfl Afrthek it & pRBIKIEYo FEEHIKakiaSEihe inkhddi@ddfie¥ent
recordi ng nmethod, the ink ejection step applies energy

rec (:0q J.r f th resent ipvention to e ect.
i MICRORF BEALAR GRS B pd e T pERF e pESTHEER g e Rdine
recording .method.is used for recording i nages on._ .
medunahaapgpoor ink ahsorbeneywherein dhe regardmpmediymihas a
spots, and further can record i mages having an

baseaned atcoahmgew Hhsistproveldiomat brasandeisideef the base, the
durability characteristics which include water

trahisfdraifSuAf 8f putvat &Sttt sRording Mk bis ?@Phé range of

provide fast-drying imges and prevent the ink from

REAML 191548 nmgllmozsv%hgrrllnrl](tazlisqgeﬁaaeez{ ¢ontacting time of 100 ms

"and with a dynamic scanning absorptometer, and the transfer amount of

pure water to the recording medium is in the range of from 3 ml/m? to 40
ml/m? when measured at a contacting time of 400 ms.
Brief Description of Drawings

FIG. 1 is a schematic view showing one examble of an ink cartridge of
the present invention.

FIG. 2 is a schematic view showing one example of a case and thevink
cartridge of FIG. 1 contained therein.

FIG. 3 is a perspective view exemplarily showing an inkjet recording
apparatus with a cover for an ink cartridge-loading section opened.

FIG. 4 is a schematic view showing one example of the entire

configuration of an inkjet recording apparatus.
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has fast drying speed, can be used in fast recording
processes, can be stably ejected fromnozzle, and can

WO emeneBsinages as good quality as of fset-printBdr/JrP2007/066507

matters. The ink recorded matter of the present

inv ] Qn. i S_CO sed. of recor di. ng, medi um and an

| g Gt G RS ViAdt SR et AP OY P GRasple of the
recording.ink of the present invention. The ink

mddel head i the pregentiiventdemnt i nvention i s conposed

of a recording nmediumof the ink/nmedia set of the
Bestskivdei fov €airirpingaddt e Imegaidor ned on t he recordi ng
medi um usi ng the recording ink of the ink/nedia set of
the (RE&HAMe TAKENt i on. Wen the ink recorded matter of
the present invention is regular paper, it is possible
to event t.he .generation of .bl ank spots,. recqrdi mges
oG 0wl BE AR BhorgeshsgvEgtioR Eonrains of et

I mage ﬁurabilit% characteristics which include water
vatersdispersiblercdlogsmt, a seater-sisnersibde sesing asvetding agent, a
i mges even on gloss printing paper while preventing
surfadtand] watertahd a\feredfitinl izoat, Ak futdierkentisiad dther
fast recording processes, can be stably injected from

ég?%§$ﬁt§ntsﬂﬁda %J&B%ﬂhkﬁgg i8S good quality as

et-printed matters. rther, it is possible to

record, fast-dryi ng j.nmages an revent. the ink from
beaEPgBe é\rsﬁe%yfnwgabpar%Wﬁ??ﬁ@sasb%bfwsem cputajns
recordi ng. medi um havi ng poor ink absorbency, wherein
flnerine gosi partimdates hnd the ratio Al wheged isthevgolishcangent
provi ded on at | east one side of the base, the

in the recording ink and B is the solid content of a pigment contained in

the water-dispersible colorant in the recording ink, is in the range of 0.5

" to 8, and preferably is in the range of 2 to 6. When the ratio is in the

ranges, the ink fixation characteristic and color gamut are improved.
The solid content of the water-dispersible resin is preferably 3, 4 or more
times higher than that of the pigment for improving the color gamut and
the image density, while it is prefe_rably within 8 times higher as the
marginal ilﬁprovements in the color gamut and image density diminish
over the range. And when the ratio, A/B, is less than 0.5, ink ﬁxatiqn |
characteristic may be degraded in fhe image portions and/or ink may pass
through to the other side of paper.

The total content of the water-dispersible colorant and
water-dispersible resin to the total mass of the recording ink is preferably

in the range of from 12 % by mass to 40 % by mass, and more preferably
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transfer anount of pure water to the recordi ng nmedi um
isinthe range of from2 m/n2 to 35 m/n2 when

worEms/0z3stk at a contacting tinme of 100 ns and VIRATIIR2007/066507
dynanic scanni ng absorptoneter, and the transfer

PRRAERfee PLisba'Th by Buhdioor s ARbu A redt B gig folal

contactl ng time of 400 nms. Brief Description of

iRk i IIFthose rapges, theHakeeancregordclaasimagesisharacters.
exanple of an ink cartridge of the present ‘i nvention.
Wién thé total smitentis kesyithan siBo%i bygnoeize, dwdany |chaﬁictar1stlcs
case and the ink cartridge of FIG 1 contained

bh@ieeink ma'y%e déd Bﬁ AN FHAWr Q’f@%ﬂ)ﬂnﬂ ésYch acters

show ng an”inkj et recording apparatus ‘wth a cover ¥

B LA PRE e 5ek 3P ERE oS e oy

configuration of an .inkjet recordlng apparatus. FIG 5
masg, k may episdy bleckethe nezsles, comsinggieetien dxdwrsise

of the inkjet head in the present invention. Best Mde

f or Esaraoting oyt tHeh®ldrave irdwal&edzpdidiblel r¥sin Hioen the ink
recording ink of the present invention contains at

125 bx&m ?ﬂé u%hﬁ@ &6 %@As‘;ﬁrﬁcf:ilg rs%ﬁh coﬁtents of the
er si

wat er - di l'e resin, ting agent
TP —
233 F{‘ig I\7strater dispersible resin. And when a pigment 1s used as the
colorant, the proportion of the colorant and watér-dispersible resin can be
‘determined based on the mass reduction rate obtained by a thermal mass
“analysis. When the colorant is, for example, a pigment or a dye, and its

molecular structure is known, the solid content of the colorant can be
determined by the nuclear magnetic resonance analysis, or NMR. 'When
the colorant 1s, for example, an inorganic pigment contained in heavy
metal atom/molecular frame, a metal-containing 6rgahic pigmth or a
metal-containing dye, and its molecﬁlar structure is known, the solid
content of the colorant can be determined by the X-ray fluorescence
analysis, or XRF.

<Water-Dispersible Colorant>

The water-dispersible colorant in the first structure is a pigment that

has at least a hydrophilic group on its surface and shows

water-dispersibility under the existence of no dispersant. Thus, the
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In the present invention, the water-dispersible resin
contains fluorine resin particulates, and the ratio A

w0 20080238147 s the solid content in the recordi ngci/mkosmngesor

Bis the solid content of a pignent contained in the

wat er -di spersj ble col orant. in.the recording ink, is in
PranenigRYde betsinafter calie srlEinesrblc Bimerhe range
of 2 to 6. Wien the ratio is in the ranges, the ink

f i x dtheowmatdradispexsibletdotoramdl in dhe segpmlistraciurierts mop@smer
The solid content of the water-dispersible-resinis

enellsibakbihpdsed 08 hol¥BA6r partculhtcdh®ntiitang thaht&finksbRible
pi gnment for inproving the color ganmut and the i mage

gﬁ@Qkﬁ%ﬂdﬁg%ﬂgPh§“hﬁﬂﬂhgferab'y within 8 tinmes higher

as the mm | mprovenents in the col or ganut and

i mge density di m.nish over .the range. And when f.he

[ at e water disppeulecoloragt g0 YR kRrTstragigrs o5 a dispersed
characteristic my be degraded in-the i mage portions
pigient ¢omitaining pepigmdntoaghigment ldasperkant anda pélymer
paper. The ‘total content of the water-dispersible

aRlpefsivh seabsilives, SV hétiesid €hés pblyenéedispetdioh REabidizat ig@SRast
of the recording ink is preferably in the range of

0, 0, 8 i n
£he B o B okt SR IR BRSO G EE
total content is jn.those ranges, the_ink can recoyd
BIgsen glasfilt%éaﬂ@&le%.trnglt. 3 Sfpeimetaacryl
| ess than 12 %y mass, drying characteristics of the
copolymyr, bea e groduldd iy weatbane aesinfand wvater-solable polyester
i mges/ characters may not be recorded on regular
paper. And when it is nore than 40 %y mass, the ink

may easily block the nozzles, causing ejection

failures. , N

/

%\ /K [L Structural formula (1)
O ’ O |

N o /

Where R represents an alkyl group, and n represents an integer of 30 to
100. )

- .Pigment -

As the above-stated pigment, organic pigments and inorganic
pigments can be used. A dye can élso be used as a pigment for adjusting
color tones, while the content of the dye should be limited within a range
in which durability of the ink will not degraded.

Examples of the inofganic pigments include titanium oxides, iron

oxides, calcium carbonates, barium sulfates, aluminium hydroxides,
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Extracting only the col orant and water dispersible
resin fromthe ink is an exanple of neans to neasure

wo hessmsid contents of the water-di spersible calwIrn7/066507

t he pignent of the water dispersible colorant and the

t.er- er3| | e resin.. And when p nt ig.used as
PRSI R oo Bt TG b rAen AR e o1
di spersi bl e resin can be deternined based on the nass
thase ogganistigineads.hhexarhen bdackisspreferablesi s.
When the colorant is, for exanple, a pignment or a dye,
Brémiples Uf)ﬂﬁx:(tdrbbnfﬁlﬁwinﬁlﬁdé shégroproducbé bydinaivn methods
content of the colorant can be determ ned by the

5\&’([‘1{05% cﬁﬁ%&tﬂn&ﬂoﬁs Q'Y]%Qﬁﬁcé‘ﬂl%'tﬁéa dr aotrhe%l nY&%Bdt he

rant for exa an I norganic pig

contai ne av matal ato ul ar frams

ot ERDuIes of PR Ol PP GILHICI e A7 Bisments, Polycyclic
contalnlng d and its nolecular structure is known,
piganeniisi dye cﬁelems, afitrorp goeings amitraserpigmends endianalingy
the X ray fluorescence analysis, or XRF.

shker - Mﬁid@b%r@@hﬂﬁﬂ@tn%nf@&h@dﬁ ighfepes aindl plycyclic

colorant in the first structure is a plgnent t hat has

ﬁJ} ersi %BPJ‘: I IE;X hblao 51*‘19{11%91%? ?&gu&é‘%@

e exlI sten

persa Thus, e be hereinafter called
g’éﬁeﬁ’ e %uaﬁPé“%Wnﬁﬁg?ntcon RSGLa et Pl&i’il%‘btérasf}dgﬂéeﬁate azo
colorant in the second structure is a polyner emnul sion

pwentsd dxapaplpsef thapolycutlic prgmentisannlude ghthalocyanine

wat er -i nsol ubl e and/ or hardly- sol ubl e col orant.

er-

pigments, perylene pigments, perinone pigments, anthraquinoné

pigments, quinacridone pigments,rdioxadine pigments, indigoid pigments,

" thioindigoid pigments, isoindolinone pigments and quinophtalone

pigments. Examples of the dye chelates include basic dye chelates and
acidic.dye chelates. |

The color of the colorant is not particularly limited and can be
abpropriately selected depending on the purpose.. Examples thereof
include colorants used for an achromatic color and for variety of other
colors. These may be used alone or in combination.

Examples of colorants used forv an achromatic color include carbon
blacks (C.I. pigment black 7) such as furpace blacks, lampvblacks,
acetylene blacks and channel blacks; metals such as copper, iron (C.I.
pigment black 11) and titanium oxide; and organic pigments such as

aniline black (C.I. pigment black 1).
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The wat er-di spersible colorant in the third structure
is a dispersed pignent containing a pignent, a pignment

wolb@mpersant and a pol ymer di spersion stabili zep¢T/IP2007/066507

wherein the polyner dispersion stabilizer is at |east

any f s ted fro | efin/mal eic

i JErigles 9L P pHER b WLOE Aol By ie CF bitnigeng yellow 1.3,
structural formula 1, styrene-(neta)acryl c5£ol ymer,

Wt B3,- kb 1bRd, %I%rﬁ H&r{zeHewiirom axideht 2%, -500 7dbBE, 83, 95,
pol yester resin. Structural formula (I) Were R

9% P9 SKT, 1021104 K408, Ar09 010 1KY, 1120e 28 SE38,S150) 151] €88 and
of 30 to 100. - Pignent - As the above-stated pignent,
nga@lc W%&n%@% '1@%@%7%@' %‘iis £ P‘j»n%xﬁgﬂ red 1,

ye cah ed as a or adjust

ope I e shoul
i B r#%aﬁaegfﬁ%f%ﬂ agdy 5 ?P?lfrn%?elewﬁ 28 (G, 432%
degraded. Exanpl es of the inorgani-c pignments include
48 HadPim58:3, 1, 57-dbuikiiaetscaraancd BIn6Oat, ikt 6372, 641, 81,
bari um sul fates, al um ni um hydr oxi des, bari um yel | ow,
83,088, UI0 T @€bn 6X1de o)) 107, 1108, 206, 108 @adntiuac ksd), Arenpl4,

t hose organic pignents, the carbon black is

Eéf&@ﬁﬁ | ndo%%@ée ?ﬁ‘;ldz;&h‘izi%ailfé’”l(’% 3¢8, 176! Y”f.ﬁ f"}“zo%%

Pro owWn” e such ﬁsd cont act cnod
31 %ali .gséﬁtiéa Al oo L, TemRahrolop b (5 °m£neelake>, 3,

5:1, 16, 19, 23, and 38, C.I. pigment blue 1, 2, 15 (cbpper phthalocyanine

blue), 15:1, 15:2, 15:3 (copper phthalocyanine blue), 16, 17:1, 56, 60, the

63; and C.I. pigment green 1, 4, 7, 8, 10, 17, 18, and 36.

The self-dispersible pigment in the first structure is a
surface-modified pigment to whose surface at least a hydrophilic group is
bound either directly or through another atom group. The surface is
modified by chemically binding a functional group (such as sulfone groups
or carboxyl groups) to the surface of the pigment or by a wet-oxidation
treatment using at least one of a hypohalous acid and a salt thereof. Of
pigments obtained by those methods, a water-dispersed pigment to whose
surface a carboxyl group is bound ié particularly preferable. Such-
surface-modified pigments to which the parboxyl group 18 bound not only
can improve the dispersion stability but also enable to record high quality
and clear images/characters and prpvide a recording medium after

printed with better water resistance.
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pi gments, dye chelates, nitro pignents, nitroso
pi gnents and aniline bl acks. Anong those organic

wp2ysersss, the azo pignents and pol ycyclic pi gREFIPR0EV86507

preferable Exanples of the azo pignments include azo

a e E‘%@lﬁa&; AMdTE §e11 IRQH%E ei‘él%ﬂlﬁ’dg%ﬁ&t drying.

and ate nment s. e poly

Lagne ts |nc al anln eryl ene
@hg%ﬂ%%ln%g BEP%?‘@H&%&O 2ot S A D when the
qui nacri done plgnents di oxadi ne pi gnments, |nd|90|d

il ieekent in an onkiet gecardpgapparatus sotheldt beingaised for a long
pi gnents and qui nopht al one pi gnments. Exanples of the -

dinee ahidivedtes evapbrides amh tnklyeisthind atrmdthe weiAlse @it is
chel ates. The col or of the colorant i s not

R R G R A
used onatlc color and for variety
{ﬁ %F%‘F‘gd%f‘ﬁg 1B@848ed al one or in

conbi nati on. Exanples of colorants used for an
ac hriheavolumsoaveragaqlarticlecdiapeetep (Bsi of ¢k seWidjsparsible
bl ack 7) such as furnace bl acks, |anp bl acks,

poghyhenetiy Bk ;ﬁ@cﬁemyn@tb@kaﬁg&of ﬂ%hﬁb@ls;btﬁftoa)sle um .

copper, iron (C. pigment black 11) and titanium

OXi g
R S
e C | gnent . yel | 13, 14, 17, 24,
§ ‘3‘1' a’&?mcégly(%?e‘fqtmlﬁ aﬁ%(PB“ef?ra yused. 74 g1,

83, 95, 97, 98, 100, 101, 104, 408, 109, 110, 117,
120,Exz8ples3d aniegic ystrophiiz: gnoup include -COOM, -SOsM,

-POsHM, -PO3Ms, -SO2NH; and -SO:NHCOR (where M represents a

- hydrogen atom, an alkali metal, an ammonium or an organic ammonium).

In the formulas, R represents an alkyl group having 1 to 12 carbon atoms,
a phenyl group which may have substituents, or a naphthyl group which
may have substituents. With those groups, it is preferable to use color
pigments to whose surface -COOM or -SOsM is bound.

In the abov_e-stated hydrophilic groups, M may be an alkali metal
such as lithium, sodium or potassium. It may be an organic ammonium
such as mono- and/or tri-methyl anﬁmonium, mono- and/or-tri-ethyl
ammonium or mono- and/or tri-methanol ammonium. The methods of
obtaining the color pigment anionically charged include introducing
-COONa onto the surface of the color pigment. Means to introduce

-COONa include oxidation-treatment with sodium hypochlorite,
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183; C. I. pignment orange 5, 13, 16, 17, 36, 43, and

51, C. | . pigment red 1, 2, 3, 5, 17, 22, 23, 31, 38,
wd3omB/0238d2 48: 2 (permanent red 2B (Ca)), 48:3, B8T/4P2007/066507

49:1, 52:2, 53:1, 57:1 (brilliant carm n 6B), 60:1,

63,1, 63:2, 64:1. 81, 83,. 88 01 (iron oxide red),

FeHonaiaen ailéeﬁeaiegg%"e%mﬂlum %%-) . 112, 114, 122

(qui nacri-done magenta), 123, 146, 149, 166, 168, 170,

172 Asiti catygnic hydroplgic groop, quaternaty ARnEnigim groups are

pi gnent violet 1 (rhodam ne |ake), 3, 5:1, 16, 19, 23,

prefetdble C. Thepjgiteiay arfmbnidm gfoupsadivvn below are more

pht hal ocyani ne blue), 15:1, 15:2, 15:3 (copper :

y . .. :
BAORAEY 200 54 1o ¥ qoon) doydlijon, 3 9§ of IAE gldierBity,
sel f-di spersi bl e,pi gne inthe first structure i§ a

s SHpoRuI IRy IFORHEct B bkt e Stitads of €gatbo black
hydrophilic group is bound either directly or through
rpreierabdy wsed aswpcolariaggnateatad. i s nodified by :
chem cal ly binding a functional group (such as sul fone
groups or carboxyl groups) fo the surface of the
pi gnent or bNHs3wet -oxi dNRBon.t reat nent using at |east
one of a hypohal ous acid and a salt thereof. O

pi gments olai n€E by those_met hods A€ waskr - di spersed
pignent'rdaggé£§§§ﬂrfavecgi&arbéiy gngyp; s bound is
particul arl erabl e. Such, surface=Toli -+ed CHj

pi gnments to which the carboxyl group is-bound not only
can i nproveygt li spersion stabilit wt. al so enabl e
to reco Wgh gWa) fiy @ﬂ{ e i &paracters and
provi de a ¥ng nediumafter pwjnted#£wi th better

: e , S . L
wat er resistance. An ink using the pigmeMts™Ts Chfls -

excel | ent 4 Shspersibility after drying.
TP,

y

CH: — "N(CH5)3

COCH; — "N(CHs)s

The methods of producing the cationic self-dispersible carbon
blacks to which the hydrophilic group is bound are not particularly

10 limited, and can be appropriately selected depending on the purpose.
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Thus, the ink wll not block inkjet nozzles of an
i nkj et head even when the ink is kept in an inkjet

WO g090Ebsrg appar at us wi t hout bei ng used for a pENPHITR6s07

and wat er evaporates from i nk existing around the

z That .is,t sa ani wi | |

Hgﬁe? Ehergaf }ﬂ‘%ﬁ“g? asnilG ¢ §3rbR RlRgk Wﬁkl} et head
to record hi quallty i mages. The vol une average
ﬁzarminﬂ'bl'@ﬁha(?m{redm(mb@qm@de aba mehhs fishadingdNeethylpyridyl
pigment in the ink is preferably in the range of from
Grdlip repregertedbyihe follotvifig a6Rl@ursltbtmelilsper si bl e
carbon bl acks having ionic property and charged
ani onically or catlonlcalvv are preferably used.
Exanpl es of ani oni c hydcof c group include COOM
SGBM PGBHM - PGBM2, SO2NN2—ahd HCOR (where M
represents a hydrogen atom al - metal, an
anmoni um or an organi c ammoniunm). In the fornulas, R
r epr dherhydraphdidgrougrmay headviung to the a@rface bbheataoton
a phenyl group which may have substituents, or a

BRigktthybu sl auBthe ABniiBBray e E&bﬁméy@ﬂﬂfe otk tbhgs e

groups it is preferable to use color plgnents to
b
g@b ?ﬁ(@@%ﬁﬂfl %éjpaw g%% ;12 c%?ﬂ(gn agcpm aﬁl}?’l groups
t such as I [ h| um sod ot assi u It ma :
‘3{5 @? Qa ﬁ%‘;ﬁpéra nﬁﬁﬁﬁby £HarBs which mshilave a
annDnlun1 nono- and/or tri-ethyl amoni um or nono-

swhistuents n8pécifiolexamples afitheThepdropthibc gradp bowad o the
the col or pignent anionically charged include

tdvboadilatRgurface through the other atomic group include -C.H4,COOM

(where M represents an alkali metal or quaternary ammonium),

' -PhSO3M (where Ph represent a phenyl group, M represents an alkali

metal or quaternary ammonium), and -CsH;oNH3*.

The water-dispersible colorant in the second structure can be, in
addition to the above-stated pigments, a polymer emulsion composed of
pélymer particulates containing a pigment. The >polymer emulsion is a
polymer particulate in which a pigment is enclosed and/or a polymer
particulate to whose surface a pigment is adhered. In such case, not _all
the pigment is necessarily enclose(i and/or adhered, énd the pigment niay
be dispersed in the emulsion within a ce.rtain amount in which the effect
of the present invention will not be spoiled. The polymers for forming
the polymer emulsion include vinyl .polymers, polyester polymers and

polyurethane based polymers. The polymers particularly preferably
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COONa onto the surface of the color pignment. Means to
i ntroduce -COONa include oxidation-treatnent with

wo gl /uisgivy pochl ori te, sul fonati on and reacti ng gi-BIRMAWEE507
salt. As the cationic hydrophilic group, quaternary

ampni um groups are preferabl e. - The quajernar

B Are T RpEm et aRt otiser holiatar o, TROPaBHlymepsre
in the present invention, any one of the guaternary
digelnsedingfoy gramples dPsA Nwa Z800H 38 and JPtANGur f ace |

of a carbon black is preferably used as a col oring
200811i39849- NH3 + - NR3 + The net hods of producing the
cationic self-dispersible carbon blacks to which the

hydr i r:gg%i r rty rliy

li m‘?g%hbge%d& an te&g%g%gr(?gt% éﬂgfe Sg)?gc]thg(z}%gependi ng

on the, purpose. Exanpl es,t hereqf .include treating the
ORI IR ERAR1G P M AR SOYFTEE YLD v CREARI P ERE afscagbon
means for bindi ngl N-et hyl pyridyl group represented by
blackseain bawpreferablyorsedal Stuchromplex pigrhgutsogstn bé obtained by,
group may be bound to the surface of the carbon bl ack

ot exa@hiplenexirattiab i 6rgdindd pignrath@sr tHe étiSteideeit

atom c group include alkyl groups having 1 to 12

BAF 085 BE A inobIY i dhBHE B B e Do Ey Bl method in
sybstituent. eci fic exanpl:es.of the hydrophilic
afﬂ'délb biraRGS BRIt OFEDYS BETRaRY SELTAS auilbhe

ot her atom c group include CHACOOM .-
mixed/pulverized. Upon necessity, a layer of organosilane compound

composed of polysiloxane or alkylsilane caﬁ be provided in between a
layer of an inorganic pigment and a layer of organic pigment »to enhance
" the binding of the two layers.

Examples of the organic pigment include black pigments such as
aniline black; and collar pigments such as anthraquinones,
phthalocyanine blues, phthalocyanine greens, diazos, monoazos,
p&ranetrons, perylenes, heterocyclic yellows, quiﬁacridones and
(thio)indigoides. = Among those, pigments of carbon blacks,
phthalocyanines, quinacridones, monoazo yellows, disazo yellows and
heterocyclic yellows are particulariy preferable in terms of color gamut.

Representative examples of the phthalocyanine blues include copper
phthalocyanine blue and derivatives thereof (C.I. pigment blue 15:3, 15:4)
and aluminum phthalocyanine. Examples of the quinacridones include

C. I. pigment orange 48; C. 1. pigment orange 49; C. 1. pigment red 122; C.
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(where Mrepresents an al kali netal or quaternary
anmoni un), PhSGCsM (where Ph represent a phenyl group,

wovtrmeprssents an al kali netal or quaternary anr@Iirng7/066507

and - CsH1ONHs+. The wat erdi spersible colorant in the

econd str I an. be, .in it to th .
Eigenent spdd 8 Ganpemept By Gl pidurnE o 206:LC ok
pol ymer particul ates containing a pignment. The pol yner
plamentored 20% Gol. pigmephred 20PaCel. migwandtvielepilghend C. L.
is enclosed and/or a polyner particulate to whose

pignhastevialdri 4R1eNRdpre selitat®d . exhimslds bf €AS enorvakzo Fellows
the pigment is necessarily enclosed and/or adhered,

e Tl R s
FolfSY dematet Cnk TemsnsyoDhm Sion RericaeRta g Ramples of the

pol ymers, polyester polynmers and pol yurethane based
éwayweﬂowmclp@eﬁrelf pigrment pellew| M, §7.df pigahentugeltbvade,
vi nyl polyners and pol yester polyners. Those polyners

ané Qlilspigasatt ydllow 7. eReppéRntdfivé eRlampl&HOf thedbte fitgclic
J P A No. 2001-139849. A conpl ex pignent conposed of

FANAHELREE IR AADNP TSRO P EIRR eI 135
BB e e SO TR SRS B B

t he exjstence of particles of an inorganic pigment or
editwonipaiblisbed byi thel Soetettiod DyerarinshColwaisganl Wi gnent
and organi c pignment are mechanically ‘

- Examples of the inorganic pigments include titanic dioxides, silicas,

aluminas, iron oxides, iron hydroxides and tin oxides. In terms of the

" shape of those particles, smaller aspect ratio is more preferred, and the

particles are most preferably spherical. When a coloring material is
adhered to the surface, the color of the inorganic pigment is preferébly
transparent or white. When a black colorant is adhered to the surface, a
black inorganic pigment may be used. The priméry particle diameter of
the particles of the inorganic pigment is preferably 100 nm or smaller,
and more preferably in the range of 5 nm to 50 nm.

The mass ratio of the particles‘of the inorganic pigment and either
the organic pigment (or a colorant) or a carbon black as a éoloring
material is preferably in the range of 3:1 to 1:3, and more preferably in
the range of 3:2 to 1:2. When the gmount of the coloring material is

insufficient, the color gamut and coloring ability may be degraded. And
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.Representati ve exanpl es of the

m xed/ pul veri zed. Upon necessity, a |ayer of
or ganosi | ane conpound conposed of pol ysil oxane or

w@bdoglosisiane can be provided i n between a | ayepcnir200m/066507

i norgani c pignent and a | ayer of organic pignent to

enhance the binding of .t1,he two | ayers, .Ex | e of th
SRS RIL eRRein PAERE A6 SR GRuA BB Thesclamity A
bl ack; and col lar pigments such as anthraqui nones,

eplon sonssymayhe dgarededpht hal ocyani ne gréens, di azos,
nonoazos, pyranetrons, peryl enes, heterocycllc

yel [Bxasnpksiofzach pantislesnd inbipai¢ piirgontiasa cAlorigs

t hose, pignents of carbon bl acks, phthal ocyani nes,

HABAGT I BORRRY W@Q@%Qg&’eﬁu 1 ’en? oy @Eﬂ)(%fg)ia% ¥5;2dde

heterocycllc ye p rtircularly érable 1 n

R n By Rl @Ptlex mefe ﬁlﬁa@ﬁf pRIRAP B Prid 00

bl ue and derivatives thereof . -pi gnment blue 15- 3,
qmmmat%lwmwamy@uwmmlemm apfl t he
gui nacridones include C. | . pignent orange 48; C |

giligakyitin 9¢rad@ree PRIZQ compleRingaRpial (81 nlgﬁufa@tlired by Toda
pi gnent red 19 2, C | . pignment red 202; C.

ﬂ

pi gg&(;nt ‘f’&g“ I g‘hey aregirgfr%%%)le\r/ ?%ﬁ %[QZ f& gheﬁ' gna.?ll pverage

i.gnment . .vi ol et 42. Represent ati ve exanpl es of t he
ﬁﬂﬂﬁﬁ? Ai9Mat8hs i nclude C. 1. pignent yellow 74, C. |
pi gment yellow 109, C. I. pignment yellow 128 and C. |

~ piVYhema B@ticbﬁ‘/\pﬂéu InGeganas prgraenty dayxagplpesmafy pheticle
di sazo yellows include C. 1. pignent yellow 14, C |

diagh@ret of 20!/, iGsoverét witH an @rgﬂtﬁi%tcoﬁﬁidllﬁiﬁ whose amount is
eterocyclic

equal to the particle, the resulted pigment particle will have a primary

" particle diameter of around 25 nm can be obtained. By usingan

appropriate dispersant to disperse the particles with the primary
diameter, a fine pigment-dispersed ink composed of dispersed partiéles
having a diameter of 25 nm. In such complex pigment, not only the
ofganic_ pigment provided on the surface but also the inorganic pigment |
covered with the thin organic layer having thickness of around 2.5 nm
affects the dispersed state.v Thus, it is important to select a pigment |
dispersant that can stably disperse‘ both the organic and inorganic
pigments at the same time.

The water-dispersible colorant in the third structure is a dispersed
pigment which contains the inorganic pigment, organic pigment, complex

pigment, pigment dispersant and polymer dispersion stabilizer, wherein
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yellows include C1 . pignment yellow 117 and C. |
pi gnent yell ow 138. Ot her appropriate pignment can be

w0 meshise The Col or Index, the third edition (mubissémadesor

by the Society of Dyers and Col orists, 1982). Exanples
f the inor.ganic pi ts include.titanic dioxid
&“’f pPRyLery Pr‘?%%‘?s%ﬁﬂz%&’isdb‘é’?eﬁaﬁ? aﬂy&%ﬁeg“&e‘ﬁ'@m an

tin oxides. In terms of the shape of those particles,
slpdia-elefiadpalaic aphydride nepresemted byrthd folowing structural
particles are nost preferably spherical. Wen a
forhilanyg stptctiet @ eth¥act¢thespilyiner, wateitol able, pdlirersthhae
of the inorganic pignment is preferably transparent or.
js .i.s adhered to the
g%?%gggwwgﬂﬁﬁ%%ﬁggﬁg}8%%?%9%?ghent may be used. The
prinmpry particle diameter of the particles of the
i norljgani c pignent is preferably 100 nmor smaller, and

nor g —5S5—+mto 50 nm The

masy -{t he i norgani c pi gnent
and (or a Stiuptunal faymuda (1)
carhb rial is preferably in

‘& re preferably in the
rangé of 3 2to 1-2. Wien the amdunt of the col oring
material is insufficient, the color ganmut and col oring
abi | j y be degrade ndwhen an excessi ve apount
of t%g’ff‘onﬁdieaﬁ‘isei“gs E‘Brﬂqky ﬁ@azupp RadA Eepresentsan yrtgger of 30
tones may be degraded. Exanples of such particles of
tnd0Ga nTﬁe pilkptegrouppraferably hag) 6rtat2sr ¢aabonadomsg dndirhbre
an organi c pignent or carbon black, include

prdferabilg i@ chricPlonss. Mt eri al .-

Silical phthal ocyani ne PB (15: 3)

The polymer dispersion stabilizer is an effective means to stably

" maintain the dispersed condition of the pigment uniformly dispersed in

water with the pigment dispersant.  The alpha-olefin/maleic anhydride,
styrene-(meta)acryl copolymer, water-soluble polyurethane resin and
water-soluble polyester resin represented by the structural formula 1 is
sdlid under room temperature and hardly dissolvéd in cold water. When
dissolved in an alkali solution or an alkali water-solution having a‘rvl
alkalinity value equivalent to or higher than, or preferably 1.0 to 1.5
times higher than, the acid value of the copolymer/resin, they function as
a dispersion stabilizer.

By heating and mixing the mixture of the copolymer/resin and the
alkali solution/alkali water-solution, they can be easily dissolved in the

solution. When the alpha-olefin/maleic anhydride copolymer contains a
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conplex material, silical/disazo yell ow conpl ex
mat eri al and silical/quinacridone PR122 conpl ex

woredosn2®mh2 (al | manuf actured by Toda Kogyo Cor pecEIR200m)066507

They are preferabl e because of their small average

rimgry dianeter.. Wien a.particle of an, i norganic
limgelhlin Gt vallRoteasiihe diseplvediabiay Bmezaten
is covered with an organi c conpound whose anmount is
wadigsolvedimattear t Inbuch case, the effectithrirgnfas aplispénsian
will have a primary particle diameter of around 25 nm

saibibigerabirabe ﬁﬁin&&n@aibygalgﬁko%@ﬁit@ﬁ*ﬁﬂéﬁngi ditehsant to
di sperse the particles with the primary dianmeter, a

Lhaf‘ssgj'[vg,qqﬂgﬁ%spersed i nk conposed of dispersed
€s

partic aving a diameter of 25 nm In such conpl ex

pi gnent, not .only the ani ¢. pi.gnent provided on the
Sur fiestpies of the bake of £ gLkl Selbiemrmr FERteoution
the thin organic | ayer having thickness of around 2.5
mnludé bydsoxides auclpes sedivgn dydrogidespotassivgn ihydoateaand
to select a pignent dispersant that can stably

ibiveh H9dbetite! hesio c@Bsiahcad duth Ak GamenPl@TBAE thydhmine
the sane tine. The water- dispersible colorant in the

%Ehrxﬁo@tﬂo&ﬁﬁey bfid'ale oq'a%?ﬂeﬁ%qlcﬁ!a%r@géth\gﬂo‘ﬁ&ln‘ﬁ?&t ains
€ rnorganic prgnent, organic pignent, conpl ex

i nt, pig t dj spersant _and pol yner di spersion
Ei@gggp?li‘é‘?@eaﬁg%thﬁ’éeéﬁwlﬁ’sper si on stabilizer
is preferably any one selected froman .
2tgrhnoo? ethyl kit miopaartiod mindechodimeesent ed by t he
following structural fornmula 1, styrene (neta)acryl

COPQarthE alpBh Vef@indle R HPhydti@d Bilymer represented by the

structural formula 1, either those vappropriately synthesized or

" commercially available products may be used. Examples of the

commercially available products inclﬁde T-YP112, T'YP115, T-YP114 and
T-YP116 (all manufactured by SEIKO PMC Corporation).

For the styrene-(meta)acryl copolymer, either those appropriately
synthesized or commercially available products may be used. Examples
of the comﬁercially available products include JC-05 (manufactured by
SEIKO PMC Corporation), and ARUFONUC-3900, ARUFONUC-3910
and ARUFONUC-3920 (all manufaﬁtured by Toagosei Co., Ltd.).

For the water-soluble polyurethane resin, either those appropriately
synthesized or commercially available products may be used. Examples
of the commercially available produpts include TAKELAC®W-5025,

TAKELAC®W-6010 and TAKELAC®W-5661 (all manufactured by
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resin and water-sol ubl e polyester resin. Structura
formula (1) Wiere R represents an al kyl group, and n

wo esesBnt s an i nteger of 30 to 100. The al kyl p@r/or2007/066507

preferably has 6 to 25 carbon atons, and nore

I t r atons. The pol yner
ﬁljjézjﬁmgﬁ{@\@f&@gaﬁﬁ@f% ective neans to stably
mai ntai n -t he di spersed condition of the pigment
uni ffor the witepsebdde polyesten resin,feithey thiogamppropriately
di spersant. The al pha-ol efin/ mal ei c anhydri de,

sinthesed R idhaasdialp ROk ABle, produets SRIyUY Gsed. Examples
pol yur et hane resin and water-sol ubl e polyester resin -

SRS SRl ORI LTI B o
D028 SRR TaOT R REMRE i 581 Sl

to or higher than, or preferably 1.0 to 1.5 tines
BO@E@ST%BnWR'Bél el anamfactwiedthye The PNippoarIymdbietic
they function as a dispersion stabilizer. By heating
@hemital Indushs, Cbx 11449, £hd PESREBPNYARNO A5 PESRESHE
al kali solution/alkali water-solution, they can be

§I p.daéél(]ifj i@%ﬁlyﬁgﬁq‘é‘%@ bgn ‘?/'%rglhvgé&‘gg}pg ygnlertl‘r‘_‘{,ig;en alL’rI%) ')al ong

olefjin chain, it _wll not easily. be dissolved and pay.
ge_ntcflhgtaec"iwah#‘dpfséwzﬂ RelgmearhgRersion sigbRliearss prefrgably in
effect thereof as a dispersion stabilizer can be

thei reregenafdfrimpn. 4(hprgdf® Hég 66 100 mhgBOHYg, ant moee preferably in
undi ssol ved matter.

the range of from 60 mgKOH/g to 350 mgKO}I/g. When the acid value is

less than 40 mgKOH/g, the resolvability of the alkali solution may be

degraded. And when the value is more than 400 mgKOH/g, the viscosity

of the pigment increases, and it may result in causing ejection failures
and/or degradation of the dispersion stability of the pigment.

The mass average molecular weight of the polymer dispersion
stabilizer is preferably 20,000 or less, and more pfeferably in the range of
from 5,000 to 20,000. When the mass average molecular weight is less
than 5,000, the dispersion stability of the dispersed pigment may be |
degraded. And when it is more thén 20,000, the resolvability of the
alkali solution may be degraded, and its viscosity may increase.

The content of the polymer dispersion stabilizer to 100 parts by mass
of the pigment is preferably in the range of 1 part by mass to 100 parts by

mass, and more preferably in the range of 5 parts by mass to 50 parts by
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Exanpl es of the base of the alkali solution or alkal
wat er - sol uti on include hydroxides such as sodi um

whyasoxisde, potassi um hydrate and |ithi um hydrPpXi/a#2007/066507

basi ¢ substances such as ammonium triethyl am ne and

ﬁp%%t%haﬁéﬁ%gs’ﬂ&wh ‘lé?lg {na%%gsttﬂ%hco%%ent is less than 1 part by
N- net hyl di et hanol ami ne , 2 am no-2 ) .

mdspl the polymyradispersion ptabilett may wmyrsuffieieathyrgtabilize the
ol ef i n/ mal ei ¢ anhydri de copol yner represented by the
dispeesiohatafedr Mudiwhencittib@foretha® BHPPpAREb3thYs, the ink
synt hesi zed or commercially avail abl e products may be:

YRR i HRRRED, Ang U A PRRUE M e B AR Ghtior
manuf act ured by SEI KO PMC Cor poration). For the
NGrrPasfelt ﬁﬁtpg?él‘}?tﬂﬁn €&fol ymer, either those

appropriately synthesized or commercially avail abl e

pr odugmengyDispexsaad - Exanpl es of the commercially

avai | abl e products include JOO5 (manufactured by SEI KO
PMC 0y patét &i@?érsiamokﬁuiﬁ@ilﬂ@ha 2B0sd SrlEtd¥bprefbkabpnd
ARUFONUC- 3920 (all manufactured by Toagosei Co.

2 - ub . i .
hifelos BigheRe MERRh AR, A BeBR IV BlolIR diSBbart it ppe
avai | abl e products_may be used. . Exanpl gs, of tple
& rgm ?mggaqqr%t nbsr%)a QonigHe syglactants that has an
TAKELAC(r) W 5025, TAKELAC(r)W6010and -
HdBvabie G 6620al | nmanuf act ured byM TSUI
TAKEDACHEM CALS, INC.). For the water-soluble

pol yessdiplesesfithe adidi surfabfafsdABR@R Il Glykthylene

alkylether acetate; alkylbenzene sulfonates such as NHy4, Na and Ca;

" alkyldiphenylether disulfonates such as NH4, Na and Ca; sodium

dialkylsuccinate sulfonate; sodium naphthalene sulfonate formalin
condensate; polyoxyethylene polycyclic phenylethersulfate esters such as
NH, and Na; lauryl chlorides; polyoxyethylene alkyl ether sulfate; and
oleic acids. Among those salts, sodium dioctyl sﬁlfosuccinate salt and
polyoxyethylene styrene phenylether sulfosuccinate ammonium salt are
particularly preferable.

Examples of the nonionic surféctants having an HLB value of 10 to
20 include polyoxyethylene alkylether, polyoxyalkylene alkylether,
polyoxyethylene polycyclic phenylether, sorbitan fatty acid ester,
polyoxyethylene sorbitan fatty acid_ester, alkylphenol ethoxylate,

polyoxyethylene alkyl amine, polyoxyethylene alkylamide and acetylene
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synt hesi zed or comercially avail able products may be
used. Exanples of the commercially avail abl e products

wo pmsoess1INl CHEGO PCLYESTER W 0030, NI CHEGO PCT/JP2007/066507

P(lYESTERWDOOSSBOV\D and NI CHEGO POLYESTERWR- 961 (al |

nuf ac red The .N heti.c,.Chem cal | ndustr
.@Cgf Lo é@#ﬁé%%&%sﬁaﬂﬂl’lpﬁﬁm N A- 520u( all

manuf actured by TAKAMATSUO L&FATCO., LTD.). The acid
velyosyethylére-Boianhshylitbes melynxyethlehe serbitan monoleate
preferably in the range of from40 ngKOH g to 400

i @dlghxyathlylene etypredlegilithlyYether alte paztigelaaly prefarfle.
ngKOH g to 350 ngKOH g. When the acid value is |ess

EQ?E H0cTHESY bt Aok ER0l {8 00 pake Dby BERELI AN pigmont is
Qgggngﬂgﬁdaggetﬁgﬁ pst fyomp aé$ PaPls i Bass. and more

fallures and/ or degradatlon of t he di spersion
prefbrablyynghetrangpiof A0martshy massstoshEparfs bypinesal aWhen
wei ght of t'he pol yner dispersion stabilizer is

thetaitaat vf 28 ARPepsattSisSnsaffididA] €h@E£§rﬁéﬂbh$éyi Aot be
range of from5,000 to 20,000. Wen the nmass average

| i s [ ;
E?f%ﬁ(%ﬂt?i ﬂ@ﬁcﬁﬂl‘higﬁs pgégde%%ﬂ &%E%?gﬁ%é@ t(iil &Sg%&gﬂt 1s too
nd when it is nore th Q, 000, resolvabllty of
Hge }tkgwpeswommﬂ?waﬁ'& 13 8YFrelye otE exopf natadherid o the
may increase. The content of the polyner dispersion
pigahent, zeay advatelpaffest the pmpsriyfofitihe ipkgrausingdleeding
preferably in the range of 1 part by mass to 100 parts

B¥d degradations in the water resistance and abrasion-resistance.

The dispersed pigment can be obtained by dissolving the pigment

" dispersant in an aquatic medium, adding the pigment, sufficiently

moisturizing the mixture, and kneading/dispersing using a high-speed
agitator such as a homogenizer, a dispersion machine such as a bead mill
or ball mill, a mixing-dispersion kneader such as a roll mill using shear
force, or an ultrasonic dispersion machine. Coafse particles are likely to
exist after such kneading/dispersing process, and they often cause
blocking of inkjet nozzles and/or ink supply routes. Thus, it is necessary
that coarse particles having particie diameters of 1 pm or larger be
removed using, for example, a filter or a centrifugal separator.

The average particle diameter (Dso) of the dispersed pigment in the
ink is preferably 150 nm or smaller? and more preferably 100 nm or

smaller. When the average particle diameter (Dsp) is larger than 150 nm,
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mass, and nore preferably in the range of 5 parts by
mass to 50 parts bymass based on the solid content.

wo\bmg/otdse2 content is less than 1 part by mass, p¢ty®2007/066507

pol ymer di spersion stabilizer may not sufficiently

tabilj.ze the. dispersi state. ~And en it is.mre._.

B Frorhifm st it g be rasaiif dopadsd FosultiapdRduGoking of
and it may result in causing ejection failures and/or

the mdgeenpzeles anglogdlistortingaoktejectid direotioms.s p@ndhatother
- The water-dispersible colorant in the third

shndcivhen theelfveradd yapdelbalismeted{DHFRR 100 8RE6S sihller, the
Apreferred pignment dispersant is one selected from

i - - nani. Qi 3 ct ant. has an
Pt AOn b AEY 35 Felf 8 iR MGt AR hio0ba.
surfactants jngclude pol yoxyethyl ene al kylether . . .
~cetbheconipt ph e watersdisptribleccalorant 14 they recquding ipk is
Ca al kyl di phenyl et her di sul fonates such as NH, Na and
preferaddy amthe ahlkge o6 8% bymneassutiof itaty; mgssiandmore
napht hal ene sul fonate formalin condensat e;

pedfELablgtiithe #anpe by Y& by enaxyeioyl 246y sl dsBaRe@ D solid
such as NH4 and NaJ |auryl chlorides; polyoxyethyl ene

et syl f . ' j t-hes ,
Bhfiéhe Wormitly difonfilieRs Ehiin Bty niiip iR lor gamue
pol.yoxyet hyl ene styrene phenyl ef her sul fosycci nat e
aRfdmagmdeasitiog mayhe ﬁaﬁt%ﬁai‘y ‘{ﬂ%?é?‘gbl &n Bé% Hels rgpre
t he nonionic surfactants having an HLB.value of 10 to

titan A61% by mpasy onkeatisopsiyanatdagkstdret it mayywosyklikythene
al kyl et her,

degradation of the ink ejection stability and increase in its prodilction

cost.

- Water-Dispersible Resin -

At least fluorine resin particulates are used as the water-dispersible
resin because of their excellent film formability, or image _formability,’ as
well as excellent water repellency, water resistance and durability, and
bécause they are effective means to record high dénsity images having
excellent color gamut and water resistance.

Preferred examples of the fluorine resin particulates include thosg
having a fluoroolefin unit. Of such fluorine resin particulates,
particulates of vinyl ether resins composed of fluoroolefin units and vinyl
ether units are particularly preferably used.

The fluoroolefin unit is not particularly limited and can be

appropriately selected depending on the purpose. Examples thereof
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pol yoxyet hyl ene pol ycyclic phenyl ether, sorbitan fatty

acid ester, polyoxyethylene sorbitan fatty acid ester,
wa@bdoglopdsenol et hoxyl ate, pol yoxyet hyl ene al kyl peryire97/066507

polyoxyethylene al kyl am de and acetyl enegl ycol. Anong

Xy auryl eth pol yoxyet hyl ene-
ﬁ‘é‘& @?éﬁh éﬁﬁm&ﬁ‘i I‘éh&ég‘ Elbi t an monol eat e
andﬂpolyoxrethylene_styrene phenyl-et her are
par wiayl gthereimit ap et pattecwenlydmnited amd cam bper sant
to 100 parts by mass of the pignment is preferably in
afgropaitgelyodeldctedrdepRydifs én tBe HARpHSY. t SELYmPRSStheddst

nor e preferably in the range of 10 parts by nmass to 50
L 0
i e RABopARE BeioSe AN K nPIqll W n FREGRPN fobhulas.
m niaturi zed. And when the content of the d|spersant
is too large, its excess conponent which is surplus
t hereof not adhering to the pignment, may adversely
affect the property of the ink, causing bleeding and
degradations in the water resistance and
abr asi on-resi stance. The di spersed pi gnent can be
obt ai ned by di ssolving the pignment dispersant in an
aquatic nedium adding the pignment, sufficiently
noi sturi zing the m xture, and kneadi ng/ di spersing
usi ng a hi gh-speed agitator such as a honobgenize r, a
di spersi on machi ne such as a bead mll or ball mll, a
m xi ng- di spersion kneader such as a roll mll using
shear force, or an ultrasonic dispersion nmachine.
Coarse particles are likely to exist after such
kneadi ng/ di spersi ng process, and they often cause
‘bl'ocki ng of inkjet nozzles and/or 'ink supply routes.
Thus, it is necessary
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that coarse particles having particle dianeters of 1

mm or | arger be renoved using, for exanple, a filter
w@roog/oewnt ri fugal separator. The average partiedBJIP2007/066507

di aneter (D50) of the dispersed pignent in the ink is

iofl Sl &1 . nen G E’Q?Lgﬁ S par i cIGH %&F'@? o
|

(D50) i sl er than 150 t ej ection st ity may
be drasbégﬁlg%/megraded, g;@ll iy i n bl ocki é-’bf t7he
i nkj | es and/q i storting ink e iQ :
ﬁ@gﬂgﬁ L7 (n the‘&g ﬁﬂ? %Z’i‘nd’ when t'ﬁ&eg{/er é{a“
particl e dj ameter (D50) i 0Q.,nmor smallerl the :
ejecti o & atdlity as wel és(}ﬂmhge sat ur at i@& Hi2 10 B,
i mproved. The content of the water- dispersible
colloHantC #h—t he recormﬁﬁim Hs“pr eferably in the
range ofl 29 by mass to 15% by mass_and nore preferably
in the Qe %h @by mass t 0 €2 &by Gdfs based on the
solid content. Wen the content is |less than 2 %y
mad3H s @ Hrk col or gan(tHan{ Hrage densities may be
drastical |y degraded. And whdn it is nmore than 15 %y
mass, i@ Qi HdesQOHM.i ncreasef) Can#H g OFy.result in
the degradation of the ink ejection stability and

I-AC BpsCIHh— ts product+af) HesC.H— Water-Di spersi bl e
Resin - At least fluorine resif particul ates are used

as. the v@iCeH gliGEPOFID! € T esi nofEsapse OD O

excel | ent fiIm?ormabiIlty, or image f.orrra ilrty, as

vel ellent water re _wat er resistance
heC B CH CHECH

ity, and because eyjare effective neans

to recorg i off (dengichy | ™oes ha¥itg Ky COOH,

~CH2 GH- '—?H?H— ~CHCH-
OCsHwCOOH. H3 C OCHs . HsC 0OC2 Hs .

~CHEH- | —?H?H—' ~CHCH-

Hs3C OCsH;. HsC 0OCs Ho.HsC OCsHu.
- CHCH- ~CHCH- |

"HsC OCH:OH. HasC 0OC:2HsOH,
- CHCH- ~?H$H—

HsC OCs;HsOH. HsC OC4Hs OH.
—CHCH- -CHCH-

Hsé (I)CsHmOH\ Hsé éCHzCOOH)
—(|3H(|3H— —f(l:H(l:H-

HaC OC,H,COOH. HsC OCs Hg COOH.

TpHEH- - TEHEARS
Ha C OC4Hs COOH. Hs3C 0CsH+«wCOOH,
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excel | ent col or ganut and water resistance. Preferred
exanples of the fluorine resin particul ates include

wo hose238evi ng a fluoroolefin unit. O such fl urT/Ir007/066507

resin particul ates, particulates of vinyl ether resins

- conposed of fluoroolefin units and vinyl ether units

are particularly preferably used. The fluoroolefin
unit is not particularly limted and can be

apprider panteulates| ddhe didpbether mgsion compoged pf flaroroolefin
Exanpl es t hereofinclude -CF2CF2-, CF2CF(CF2) - and

ubf2@nd vinyT Beheti @its @8 @refeiblyi aﬂtémtam%r dopoly@ety/of the
limted and can be appropriately sel ected dependi ng on

: Eg?gg i ncl ude the conpounds
pggf@g‘é‘%ﬁ%l%y ehggﬁttgg\f ﬁgjtss,t ructural formulas.- CH2
- - - CH 2 - 0OC2 OH.OC3 H6 OH .-
o+ Foreeh THRSNG "HENGATBENIAIED CAPIhoS: appegpriately
CHCH - CHCH I I I I | HHCOCG3 HZ H3 CO4 H9 . HC
eyasihesized-or@a@unerci@gigidivailable products may be used. Examples
of the commercially available products include FLUONATE FEM-500 and
FEM-600, DICGUARD F-52S, F-90, F-90M and F-90N, and
AQUAFURFURAN TE-5A (all manufactured by DAINIPPON INK AND

CHEMICALS, INCORPORATED); LUMIFLON FE4300, FE4500 and

FE4400, and ASAHICUARD AG-7105, AG-950, AG-7600, AG-7000 and

AG-1100 (all manufactured by ASAHI GLASS CO., LTD.).

The fluorine resin particulates may be used in combination with a
water-dispersible resin. In such case, the content of the fluorine resin
particﬁlates in the water-dispersible resin is preferably 50 % by mass or
more, more preferably 70 % by mass or more and further preferably 80 %
by mass or more. And it is most preferred that the content substantially
be 100 % by mass.

The water-dispersible resin used in combination is not particularly
limited, and can be selected according to the purpose. Examples thereof
include condensed synthetic resins, polyaddition resins and natural
polymer compounds.

Examples of the condensed synfchetic resins include polyester resins,

polyurethane resins, polyepoxy resins, polyamide resins, polyether resins
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' 1l HCOCH2 OH H3 COC2 H4 OH - CHCH - CHCH | |
| H3 COC3 H6 OH H3 COC4 H8 OH - CHCH - CHCH | |

WO 2008088 AC5H10 OH. H3 C OCH2 COOH. - CHC H - 1@@ih007/066507

I H3COC2H4COO—I H3 C OC3 H6 COOH. -CHCH--CHCHI

I H3 C OC4
Baiitsﬁlé‘iﬂ“alfeéén%f ﬁ%mvi%m'_f' th Ry R UBiRE 195 ‘E?éHb%’é’&&“‘%ﬁ
fluoroolefin units and vinyl ether units are
pelyolafubresing tmlystyirene tepos yimdyvinyd altehol ressnsopdyvimyl
units and vinyl ether units. For such fluorine resin

pétet ir6siing! §6 Iya@i'ﬂ{tez[m& hesiasaHA QRsAtirated éa/xrbbhsaﬁd: aed
or comercially available products may be used

FAGTE e AITRLELEL LB LORM OB ctoes

F-90, F-90M a 90N, and AQUAFURFURAN TE-5A (al |
FRsns aefilﬂaetargbnmew ‘PPON | NKAND

The water dispersible resin may be used asa homopoiymer or may be
copolymerized to be used as a complex resin. It can be formed into any
one of single phase structures, core shell structures and power-feed
emulsions.

Such water-dispersible resin can be selected ‘fro_m those themselves

have hydrophilic groups and self-dispersibﬂ_ity and those themselves have

no self-dispersibility while dispersibility 1s provided thereto by a means of

" a surfactant or a resin having hydrophilic groups. Among them,

emulsions of the resin particles obtained by emulsification and/or
suspehsion polymerization of an ionomer of polyester resin or
polyurethane resin or an unsaturated monomer are preferable. In the
eﬁlulsiﬁcation ﬂp(_)lymerizati(_)n of the unsaturated bmonomer, itis
emulsiﬁcétion-poi_ymeriied in water in whjcﬁ the unsaturated monomer,
a polymerization initiator, and the surfactant, a chain transfer agent, a
chelating agent and a pH adjuster ;'1re added. Thus, the water
dispersible resin can be easily obtained, and further, resin constitution
can be easily changed, enabling to obtain desired property thereof.
Examples of the unsaturated monomer include unsaturated

carboxylic acids, (meth)acrylic acid ester monomers, (meth)acrylic acid
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waes0g031and AG |1 OO (all

CHEM CALS, | NCORPORATED); LUM FLON FE4300, FE4500 and
FE4400, and ASAH CUARD AG 7105, AG 950, AG 7600,

manuf act ured by ASAHCTAPAS6 /066507
CO., LTD.). The fluorine resin particul ates nmay be

used i n conbi nati on W t.h £ mater-dispeisible resin. .In
afufie AP mERR, aXoMakiGvIBY | MOROMers, YiRy! Fgan¢,compound
particulates in the water-dispersible resin is

prosfogpers) yirsd menomess adlyl gompoundrmopemees, aldfyn nordyers,
mass or nore and further preferably 80 % by mass or

g mARdmielrs | Slighedrsiafiag adathaited Rarbanhesths. Those
substantially be 100 %y nass. The water dispersible

EREHE iR R atblo CERTEPAMANLT, "By Rhk Hibe b boie R LT,
t hereof .i ncl ude condensed .synthetjc.resins,
5%@&3&?&?%6 i BefRleAAdI6RiP rrgpﬁﬁ&%éaroe%aﬁ ihg resulted
Exanpl es of the condensed ;gﬁthetig resins include
puinpazarsr  Agul by 2 peaysipEpolymenizgiongraftippbpoesization
resins, polyamde resins, polyether resinsand silicon
asighen obyamer @olyahetingtipaliMadttok, i0Rs ARSI fb%siblE té'daprove
pol yol efin resins, polystyrene resins, polyvinyl
| yvinyl ester resins, polyacrylic

g%?gpﬁgglféfgﬁanﬁﬁéaturated carboxylic acid resins.
Exanpl es of the natural pqglyner compounds _incl ude, )
cel IEnagRples of B pnsghirasad sAmpoMHiGds mehade agrric acid,
di spersible resin may be used as a honopol ynmer or may
metbapnilicramid zidacamc beid)fenhaas acid emd malaiescrd. 1t can
be forned into any v ‘ _

- Examples of the monofunctional (meth)acrylic acid esters include

methyl methacrylate, ethyl methacrylate, isopropyl methacrylate, n-butyl

" methacrylate, isobutyl methacrylate, n-amyl methacrylate, isoamyl

methacrylate, n-hexyl methacrylate, 2-ethylhexyl methacrylate, octyl
methécrylate, decyl methacrylate, dodecyl methacrylate, octadecyl .
methacrylate, cyclohexyl methacrylate, phenyl methacrylate, benzyl
methacrylat_e, glycidyl methacrylate, 2,-hydro_xyetilyl methacrylate,
2-hydroxypropyl methacrylate, dimethylaminoethyl methacrylate,
methacryloxyethyltrimethyl ammonium salts,
3-methacryloxypropyltrimethoxysiiane, methyl acrylate, ethyl acrylate,
isopropyl acrylate, n-butyl acrylate, isobutyl acrylate, n-amyl acrylate,
isoamyl acrylate, n-hexyl acrylate, 2-ethylhexyl acrylate, octyl acrylate,
decyl acrylate, dodecyl acrylate, octadecyl acrylate, cyclohexyl acrylate,

phenyl acrylate, benzyl acrylate, glycidyl acrylate, 2-hydroxyethyl
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one of single phase structures, core shell structures
and power-feed enul sions. Such water- dispersible

WO e®8i2338n be sel ected fromthose thensel ves hBwBEIP2007/066507

hydr ophi lic groups and self dispersibility and those

t hepsel yes have no sel f-dispgrsipi]it) i l.e

HPSRies LT Ry PR goraele ek R lanihethhsimerylatg and
surfactant. or a_resin having hydrophilic groups. Anmong
aerydoxyethy¥riamethyl antnoniyn salfsr t i cl es obt ai ned by

ermul si fication and/or suspension polynerization of an
i on@Examples pdthe poBifunedonalofm b yerytic hrid estRes incladan
unsat urated nononer are preferable. In the :

i e s i G

i gh.the unsat.urated oner, ol rizatio
P ibiens el ERndimESErake doved B abeotde Shasgdate,
a chelating agent and a pH adjuster are added. Thus,
113ebuinene glyspedin¢fihacrdate, L uislemesilygolahmsithecrylate,
and further, resin constitution can be easily changed,

titahétaigpdicl didicahacedstd, e@doperpaglycol demethacrykaep! es
of the unsaturated nononer | nclude unsaturated

DR BR 0 SomsRSL, bl o1 54 RROBRE Gyt
RRNBRENSbe GYSH EBRNRI Manoner . o ef | n' monorer s,
di ene nononers, oligoners having unsaturated carbon

325 this(4Tetleacryloxiydieibeny phemd) mropane cinvmiebhylobprofgne

usi ng those nononers in conbination, it is possible to

tdigetbhorylaed] {aimefkylol efleine/ tidnethacrybitel p6lyethylene glycol

diacrylate, triethylene glycol diacfylate, 1,3-butylene glycol diacrylate,

" 1,4-butylene glycol diacrylate, 1,6-hexanediol diacrylate, neopentyl glycol

diacrylate, 1,9-nonanediol diacrylate, polypropylene glycol diacrylate,
2,2"-bis(4-acryloxypropyloxyphenyl)propane,
2,2"-bis(4-acryloxydiethoxyphenyl)propane, trimethylol propane
tfiacrylate, triméthylol ethane triacrylate, tetraméthylol propane
triacrylate, ditrimethylol tetraacrylate, tetramethylol methane
tetraacrylate, pentaerythritol tetraacrylate and dipentaerythritol
hexaacrylate. | |

Examples of the (meth)acrylic acid amide monomers include
acrylamides, methacrylamides, N,N-dimethylacrylamides,
methylenebisacrylamides and 2-acrylamide-2-methylpropane sulfonic

acid.

42



10

15

20

nononmers. And by a neans of
pol yneri zati on/ graft-pol ynerizati on usi ng an ol i goner

w@odogieEIsization initiator, it is also possibl erdDIP2007/066507

i mprove the property of the resin. Exanples of the
uns ur at.ed box . acids include. aclryl ic acid,

pIgs ok hejar pakisiby mogomerFaReludg styrenes,
rral ei ¢ acid. Exarrpl es of the nonofunctional
ermethydstyyenes, aanyl duenss, drichbutidstyeens; | chletdstyrepest wnyl
et hyl nethacrylate, isopropyl nethacrylate, n-butyl

ARIsORS! YB3l daphthhlengs ot disedpll Bdrenss.any |
rret hacryl ate, i soarryl net hacryl ate, n hexyl

o S Gt U c MDA ML S

at e ade thacryl at e, cycl ohexyl
ﬁ‘é‘@’ﬂ%&‘?}y}l"a?’éd g‘ﬁﬂyﬁﬁ’c tEY@ryl ate, benzyl
met hacryl ate, glycidyl nethacrylate, 2-hydroxyethyl
met Kaamyplas of the hllstt cooppoupg iImemiexs inchidg allylsulfonic acid
di met hyl amnoet hyl net hacryl ate,

584 Bals theraoet dYylhines Wilylaneniesn &ally Bumines, and
3 nmet hacryl oxypropyl trinmethoxysilane, nethyl acrylate,

]-%/Jl‘%-‘%?&:ﬁ% bﬁﬁﬂﬁ%ﬁl’l{ acrylate, n-butyl acrylate,

n- any acrylate i soanyl acrylate
cryI ethylhexyl octy
Acr %x alea@ monwaée &ﬁiwf&w a@epméwe

acryl ate, cycl ohexyl acryl ate, phenyl acryl ate, benzyl
acr ixanepleg bf thel dierecmphatrers 2adlnde d»medi_eyﬂeamd/t]ﬂbmpﬁéne.
hydr oxypropyl acryl ate, dinethyl anm noethyl acrylate

and Bahyp1ey BethY Is/iﬂylﬁﬁbﬂ(\(ﬁlem&@\ﬁﬁll%eta&éﬁ ah§Bdehe
the polyfunctional (nmeth)acrylic acid esters i ncI ude

chlorides, vinyl chlorides, vinyl ethers, vinyl ketones, vinyl pyrrolidones,

" vinylsulfonic acids and salts thereof, vinyl trimethoxysilane and vinyl

triethoxysilane.

Examples of the oligomers having unsaturated carbon atoms include
styrene oligomers having a methacryloyl group, styrene-acrylonitrile
oligomers having a methacryloyl group, methyl methacrylate oligomers
having a methacryloyl group, methyl siloxane oligomers having a
methacryloyl group and polyester oligomers having a acrylyl group.

Since breakdowns of the molecﬂar chain, including dispersion
breaking and hydrolysis, are caused under a strong alkaline or acidic
environment, pH of the water dispersible resin is preferably in the range
of from 4 to 12, and more preferably in the range of from 6 to 11 in terms

of miscibility with the water dispersible colorant. It is further preferably
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et hyl ene gl ycol dinethacrylate, diethylene glycol
di nethacry late, triethylene glycol dinethacrylate,

w@ologetizyt ene gl ycol dinethacrylate, 1, 3-butylBOEIP2007/066507

gl ycol di net hacryl ate, 1,4-butyl ene glycol

d| thacreyﬁg 6- hexaned| ol di net hacryl ate,
| Y

i met hacryl ate, dipropyl ene glycol.
d| net hacryl ate, pol y opyl e | ycol dinmethacrylate,
pol yihet gyerage g]ay@@le amtnagpwggf ghe svater-dispersible resin
bi s(4- met hacryl oxydi et hoxyphenyl ) propane, tri nethyl ol
fletepanacs thawideasity bfitlke dispersidgald. etPvvéded composition
trimethacryl ate, polyethyl ene gI ycol diacryl ate,

Bﬁﬂ ¢hd %Bﬁﬂ%oﬁké’rftoéf t;i}] Qﬁéﬂég 7 o :hé& TOH Ld}ﬂl %Ielg sHneC %lrtlcles

di acryl ate, but ene |acry

ﬁ?‘g@thg%xlﬁg er lajn %ﬁﬁﬁlé%}lgﬁ bdgﬁ e\?’fs Pa! gﬁlﬁ)r opyl ene
ycol . di acrzqat e,

waﬂen dispexsible yason ppefopyhly hyastamprpprgsppansicle diameter (Dso)
2,2"-Dbi s(4-acryl oxydi et hoxyphenyl ) propane, tri nethyl ol

of Bpane ot lager YbepfavehntingeinkyGing tha e tef- id@@p’e)tblﬂl@ resin
tetramet hyl ol propane triacrylate, ditrinethyl ol

o S R R
SR e G e R

di_ met hyl acryl am des, net hyl enebi sacryl am des and
mierométens,db cannet h«yupmbbamxsgmhbahame&er s largeptin tie
the aromatic vinyl nonomers include styrenes,

diameter of inkjet nozzles. And even if the average particle diameter of

water-dispersible resin is smaller than the nozzles, excessiveiy large
particles thereof in an ink degrade its ejection stability. Thus, for
preventing the degradation of the ejection stability, the average particle
diameter (Dso) is preferably 200 nm or smaller and more preferably 150
nm or smaller.

The water-dispersible resin preferably functidns as a means to fix the
water-dispersible coloring material onto paper, and preferably improves
the fixation characteristic of the colorant by filming under room
temperature. Therefore, it is preférred that a minimum ﬁlm formation
temperature (MFT) of the water-dispersible resin be 30 °C or lower and
more preferably 20°C or lower.

And the glass transition tempe;ature of the water-dispersible resin is

preferably -30 °C or higher, because when the temperature is -40 °C or
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crmet hyl styrenes, vinyl toluenes, 4-t-butylstyrene,
chl orostyrenes, vinyl anisoles, vinyl naphthal enes and

wolbasoyisibenzenes. Exanpl es of the vinyl cyanopcomeoemngdeso7
- nononers include acrylonitrile and methacrylonitrile.

ampl.es of t.he I ound nononer s nclu .
7R LB s tn e the preid A RL oR B st Tesilf P dfthe generation
al l'yl chlorides, diallylamnes, and diallyldinethyl
afwamkles enlprintedpansres of the ol efin nononers
i nclude et hylene and propyl ene. Exanpl es of the diene

noNdIey coriteat ofithdowhedl-éirpepibleCistn o tled ﬁecoEdﬁfgﬁrﬁsls
of the vinyl nonomers include vi nyI acet at es,

ékéﬂé{ré griﬁ tﬁB'rﬁhFQ %’F froth 9V Héh Qk 8530 % 'bgfy+a§§ Qﬁ&smo
|ny tones pyrroI| ones, V|nyls oni ¢ acl
er eof , tri met hgxysil ane
Pretaralikyuithananeel b by 195 ke 05108 by rBRes PasAd e the solid
unsat urat ed carbon atons include styrene oligomers
pentenyy a net hacryl oyl group, styrene acrylonitrile
ol i goners havi ng a net hacryl oyl group, nethyl
met hagepthad Ageht goners having a net hacryl oyl group,
nmet hyl sil oxane ol i goners having a met hacryl oyl group :
and y . . SiNce ...
ored RSt Enednk T iRE 3>u SRyPrABhkohtaill tor i fiquid
er si br eaki n dronS|s are caused,.under a

e?ig\a@ al 4oPTEYEDE Fg%leilnla T ik £0 1GIPTGY e CfRPartony
di spersible resin is preferably in the. range
stability, the following wetting agent is used in the ink. The wetting

agent is an effective means for preventing the degradations of the ink

ejection stability and the Ifesolvabﬂjty, caused by water evapération.

The wetting agent is not particularly limited and can be
appropriately selected in accordance with the purpose. Examples
thereof include polyalcohols, polyalcohol alkylethers, polyalcohol al;yl
ethers, nitrogen-containing heterocyclic compounds, amides, amines,
sﬁlfur'containing compounds, propylene carbonatés, ethylene carbonic
acids and other wetting agents. These may be used alone or in
combination.

Examples of the polyalcohols iﬁclude glycerine, diethylene glycol, '
1,3-butanediol, 3-methy1-1,3-butanediol,v triethylene glycol, propylene
glycol, dipropylene glycol, trimethylol propane, trimethylol ethane,
ethylene glycol, tripropylene glycol,‘ tetraethylene glycol, hexylene glycol,

polyethylene glycol, polypropylene glycol, 1,5-pentadiol, 1,6-hexanediol,
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of from4 to 12, and nore preferably in the range of
from6 to 11 in terns of mscibility wwth the water

wolb@persibl e colorant. It is further preferabl pinigder 66507
range of 7 to 9. The average-particle dianmeter (D50)

y§85(§r 13 G oty L ARt Feiiel. bEpiEanettiol,

osition and the solid content of the dispersed
I1123| ibgtaeetgiol andepetaied, particles having smal |l er
di aneters provide higher viscosity. The water

di s[Rxanples ofehe pobyeilendlcyhblos kgD cehear @aep RaTds ichude
di aneter (D50) of 50 nmor larger -for preventing inks.

. : :
H@dgﬁgg% Vo P A A N e,
wat ef dj spersible.r a ge par
lene glspl 3 &’%Eg}f’rmd gﬁ@tﬂ@ yeq e Baoe T gher,
used because the dlaneter is larger than the dianeter
diethplenet glyend zhemobytytiethaan tetfraeﬂ?ne'lmglagel manpingithyl ether
di aneter of water- dispersible resinis smaller than

hhe propyleas glpedl aashocthyl bgege particles thereof in an
ink degrade i1ts ejection stability. Thus, for

Pr evenih Es o@%h? f)g Mgéﬂt%l{xgl&oltﬁb?fh%gg i 94 nab %m‘)ye%%aglycol

t he "aver ge par I a I's preferab

PRDCBE0Y | eilss i) o o opf BOBPRSFRTOUREE | ons a6 a

means to fix the water dispersible coI oring material
ont dxpapeles oditbe mibgentshptdimmpheterotyelicicoatpaomds include
characteristic of the colorant by filmng under room

DerResladones N H@u’h@iﬂl‘mrbhdbﬁe N &fyRirb 2L thhBL -y r¥b A SHEN
filmformation
1,3-dimethylimidazolidinone, e-caprolactam and y-butyrolactone.

Examples of the amides include formamide, N-methylformamide and
N,N-dimethylformamide.

Examples of the amines include monoethanolamine, diethanolémine,
triethanolamine, monoethylamine, diethylamine and triethylamine.

Examples of the sulfur-containing compoundé include
dimethylsulfoxide, sulfolane and thiodiethanol.

Preferred examples of the other wetting agents include those having
saccharides. Examples of the sacéharides include monoséccharide,
disaccharide, oligosaccharide (including trisaccharide and
tetrasaccharide) and polysaccharide. Specific examples thereof include

glucose, mannose, fructose, ribose, xylose, arabinose, galactose, maltose,

cellobiose, lactose, sucrose, trehalose, and maltotriose. Herein, the term
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tenperature (MFT) of the water-dispersible resin be 30
OC or lower and nore preferably 200C or | ower. And the

wloase3rzansi tion tenperature of the water di sEmp2td®66507

resinis preferably -30 OC or higher because when the
L era 1S 40, 0C orlo Vi scosi t f.th

PR Pﬁ‘\ ns?fsa%é%sa ’r Sr’rﬁa‘r ed’éﬁe¥% BH‘CE'FdeS
vvrl nkl es .on printed paper. The content of the water
widgspreadnatwenlisacehanides sedoas gy clodexitsing ragidesedbilgses:
in the range of from2 %y mass to 30 % by nmass. and

EramplecdLdetiv ytiveés hsudhaggehatides HWnlute $8dtieingsulaby
mass based on the solid content. - Wetting Agent The .

U5 B ISP R AR P e
e T BR80T .

an effective nmeans for preventing the degradati ons of
saechanidesjsuchiasraldemisiddids and dirohie aads|ambid adigs and thio
caused by water evaporation. The wetting agent is not

péaidt] COfahbse sddthheides thecaidiraalashilopire @tr@feyasl@l eSpedific
in accordance with the purpose. Exanpl es thereof

%%gfe ARG 6 ReSmaRAU N AdOehitd! ky! et her s,

ary her's, rogen-ctont ai ni ng

het yclic corrpounds am des B
sul ﬁ}%i!eéwgtﬁpsgﬂg@aﬁ%cﬁ}wgof d&%@wl%%gly&%&ﬁ&%%l?ne glycol,
eth | ene carbonic acids and ot her wetting agents.
I3ebetanedidle3usethydd ]o&é)ubanedlol 2-pyrrolidone and

N-methyl-2-pyrrolidone are preferable because they provide excellent

storage stability and ejection stability.

The mass ratio of the pigment to the wetting agent particularly
relates to the stability of ejecting ink drops from inkjet nozzles. When
the formulation amount of the wetting agent in an ink is low relative to
the content of solidified pigment, water contained in the ink evaporates
ﬁ'-om ink nozzles and/or ink ejecting systems, and.it may result in the
blocking of the nozzles.

The content of the wetting agent in the recording ink is preferably in
the range of 20 % by mass to 35 % By mass and more preferably in the
range of 22.5 % by mass to 32.5 % by mass. By adjustingA the content in
the ranges, it is possible to protect the ink from drying and improve the
storage stability of the ink, and thus the reliability of the ink can be

increased.  When the content is less than 20 % by mass, the ink around
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conbi nati on. Exanples of the polyal cohols include
gl ycerine, diethylene glycol, 1,3-butanediol, 3

wornlbkyssiz 3- but anediol, triethylene glycol, prEpyiRNe/ 066507

gl ycol, dipropyl ene glycol, trinmethylol propane,

Jinmethyl ol .ethane, ethyl ene glycol, .tripropyle .
s, Eee1%s Sk dRgpesiig ERF bibckis bt RoeRte * Wnen i
polyethyl ene glycol, polypropylene glycol,

ex@efde Foadil mass sthecdmmegicharasgteristios onlpapes may degrade,
hexanetriol, 1,2,4-butanetriol, |,2,4 butanetriol,

hnd ithalpet@ardityimhy alsh @eiraidelon fogaldmt pﬁpé}{ the

pol yval ent al cohol al kyl ether conpounds incl ude

et hy's‘%ﬂfﬁ&hﬁ ol monoet hyl ether, ethylene glycol
nonobut yl ether, ethylene glycol nononethyl ether,

di e | en | ycol noet hyl. et.her, diethyl epe glycql .
rondie JiriagtabE capdeapam rleﬁ%lygaekfaﬁgﬁﬂﬁ%ﬁgwyw’ﬁ&%wﬂ
and propyl ene glycol nonoethyl ether. Exanples of the
pot impaerthealispénsiomstabiktyhwheniusedudecontinhting witheoly
nmonophenyl et her and ethyl ene gl ycol nonobenzyl ether.

Blarpltbweting Ageit 41 @ BaRe QoW WA Raistswa)ald Righ leveling
conpounds include 2-pyrrolidone,

D P RO NOLR A Dk G o
O L -

| formam de . Exanpl es of the am nes include
armpatthadatlypneéerabilet hanol ami ne, tri et hanol am ne,
nonoet hyl am ne, diethylam ne and trie thy |am ne.

The fluorinated surfactant preferably has 2 to 16, and more

preferably 4 to 16 carbon atoms substituted with fluorine atoms. When

" the number of carbon atoms substituted with fluorine atoms is less than

two, the effect of fluorine is not obtained in some cases. When it is more
than 16, problems such as degradation in the storage stability of the ink
may occur.

Examples of the fluorinated surfactants include perfluoroalkyl
sulfonic acid compounds, perfluoroalkyl carboxylic compounds,
perfluoroalkyl phosphate ester compounds, perfluoroalkyl ethylene ox_ide
adducts and polyoxyalkylene ether‘polymer compounds having
perfluoroalkyl ether group at the side chain thereof. Amdng them, the
polyoxyalkylene ether polymer compounds having perfluoroalkyl ether
group at the side chain are particularly preferable for its low foaming

property.
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Exanpl es of the sul fur containing conmpounds include

di net hyl sul f oxi de, sul fol ane and t hi odi et hanol .
wor@beriserl exanpl es of the other wetting agentsct/medoodseso7

t hose having saccharides Exanples of the sacchari des

incl nosagchar | [ rlde oI| osa chari
_(| néﬁEJ tohsf it §ae& \‘?rd’é ‘{ nig agkd: “‘fle
saccharlde Speci fic exanpl es thereof |nclude
alkyd smdfonjc 4¢id andsperfhidroakkyl syulfonate salbhi nose,
galactose mal t ose, cell obi ose, |actose, sucrose,

tr e'Eﬁéiﬁﬁ].esfbﬂI Qh@@bi‘@ﬁdﬁﬂoﬁﬂ@yl da@béxylic édipounds include
term pol ysacchari de" refers to saccharides in a broad.

BEARroR I chrh BEhitER WA SRR DR Al ROEFABA oS

deri atlves f_ such_sacc ar| es (i nclude reducin
sug he predlue PR fisies cAmRSHDGEdnclude

generaI‘Iy represent ed as HOCH2(CH()—I)nCH2()—I (where nis
perflunregbryl phogphatexdstenandisatts ofgerfAaoradkykphéspdmte
al doni ¢ acids and uronic acids, amno acids and thio
ésteds. O those saccharides, the sugar al cohols are
preferabl e. Specific exanples thereof include maltitol

and ent G |
di e ﬂcogg&%ﬁﬁlgﬁ 2&5 T ﬁdlygle% gmg) ’unds having
dio th but anedi ol , 2-pyrroljdone and '

REY "mryﬁ{% ﬁﬁa%glrm side ¢ e1l sreipfe pebroayabyipag ether
provi de excellent storage stability and ejection
polymidristhaviiip perfissroalitylethér gheup aysilet chaing fidfates of
wetting agent particularly relates to the stability of

OBk Alkyléte iR DolyRBYd RiVidly I!i‘leq'fﬁio%‘§alk\f>§[’I 8ther group at side

chain and salts of polyoxyalkylene ether polymers having perfluoroalkyl
" ether group at side chain.

Examples of the eounterions of the salts in these fluorinated
surfactants include Li, Na, K, NH,, NHsCH,CH,OH, NHz(CHzCHzOH)z
and NH(CH2CH20H)s.

The fluorinated surfactants can be selected from either those
appropriately synthesized or commercially available products. A

Examples of the commercially available products include Surflon
S-111, §-112, §-113, S-121, S-131, §-132, S-141, S-145 (manufactured by
Asahi Glass Co., Ltd.), Fullard FC-93, FC-95, FC-98, FC-129, FC-135,
FC-170C, FC-430, FC-431 (supplied from Sumitomo 3M Ltd.), Megafac
F-470, F1405, F-474 (manufactured by Dainippon Ink And Chemicals,

Incorporated), Zonyl TBS, FSP, FSA, FSN-100, FSN, FS0-100, FSO,
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the formul ati on anbunt of the wetting agent in an ink
is lowrelative to the content of solidified pignent,

wo\ziogn238ont ai ned in the ink evaporates from i nkCTIOREVES6507

and/or ink ejecting systens, and it may result in the

' f the nozzles. The co t I.n
RSeR0 R e e ciaen gy RrPradn far Ho.dibel, ¥Rgbiatgaoos,
of 20 %y mass to 35 %y nass and nore preferably in
FTTe1 50, AR 406S W2 manifacuses by NIEOS Gamprny dindged) and
adjusting the content in the ranges, it is possible to
PILBIN (nifakiure @ BydDMimg adiid. )i MOTahesd peodiics ABS-300
stability of the ink, and thus the reliability of the.

' i ) t b ' 1 {
%én%aﬁshé:{ﬁ(%%gﬁ nE %&%’uﬁ%ﬁﬁg’ ?'g\zz éﬁ%@*’ﬁ%@.ﬁgs hqﬂlg&

' t he bl ocki ng ,of zz|l es. Wen it e
%@U‘fﬂéﬁqﬁa@&n‘f etue it}YgN% Lorapam Lumitgh) aa&éﬁﬂ%@hr
degrade, and inmmge quality may al so degrade on regul ar
faponfactugid by &imnowa InThere patticulanly prefetable as they can
appropriately selected fromthose which will not
pipdde ekbslldditSpRise QialstyaRhl igaytidiRRF1H e8RS édh improve color
conmbi nation with any colorant/wetting agent and have a

¢ . . L _ ‘
RN £BEG A T e 3 Syl s SHE b B wniformly sbsoghed in
silicone surfactants and fluorinated surfactants.
BABfg them the fluorinated surfactants are :
particul arly preferable. The fluorinated surfactan
pr efSmeaifioexzasplestof the flunrihated supfast entsonglutle thoke
carbon atons substituted with fluorine atons. Wen

represented by the following structural formulas.

(1) Anionic fluorinated surfactants
Rf—OQ
A
Where Rf represents a mixture of fluorine containing hydrophdbic
groups represented by the following structural formula. And where A
répresents -S03X, -COOX or -POsX (X is counteranion, and speciﬁcaliy it
may be a hydrogén atom, Li, Na, K, NH4,, NH3;CH2CH.0H,

NH2(CH2CH20H)3, or NH(CH>CH>0H)3).

G
d .
= an
CF;—CF . CFs; | :\
CF,
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t he number of carbon atons substituted with fluorine

atons is less than two, the effect of fluorine is not
woehlsbrsth i n sone cases. Wien it is nore than B®L/IrP2007/066507

probl enms such as degradation in the storage stability

of the ink may occur. Exanples of the fluorinated

surfac ts iyncl ude sperf | voroal kyl sulfonic acid
conpouﬁggf{béhfIﬂ%réapk%l.ﬁarboxyric conpounds,
per fl uor oal kyl phosphate ester conpounds,

perfl uoroal kyl ethyl ene oxi de adducts and

pol Wkysl Ry Ilrepeeseben fhajrinecomaimiagnssupasppgsented by the
perfl uoroal kyl ether group at the side chain thereof..

Mnhﬁgﬁcthpﬁ f&?@)ﬁ%y aWW&%rE?F r%%%én&oé%nﬁme a8 éiescribed

conmpou aving p uor oa er group at

sj de chai re pajticul ar] referable for its | ow
RbAYR: ndCpA BHere) DLRCHISPBLI T IHEERErt | 0B Coandypm Tepresents
sul foni.c acid conpounds i nclude perfl uoroal kyl

5 &uw-fonic acid and perfluoroal kyl sulfonate salts. -
Exanpl es of the perfluoroal kyl carboxylic conpounds
i ncl ude perfluoroal kyl carboxylic acid and

perf#ﬂocpqi bpxylate salts. Exanples of the
per f1 vor oal KyI" phdsphat e ester conpounds incl ude

per fl uoroal kyl phosphate ester and salts of

perfl uoroal kyl phosphate ester,._ Exanoples of the
pol YRGER wénégﬁq#g@npl&t%%rof&%@@ds havi ng
perfl uoroal kyl ether group at side chain include

pol yoxyal kyl ene et her polyners having perfl uoroal kyl
etherR%rvﬁp—Q%t@HQECQGaKn, sul fates of

Where Rf and X are the same as described above.

Rf ' —80,X
10

Where Rf and X are the same as described above.

(2) Nonionic fluorinated surfactants

Rf—o—(-CHZCHzo%H

Where Rf is the same as described above. And where "n" represents

15 an integer of 5 to 20.

Rf’—0 —-CHCHO —HH

Where Rf is the same as described above. And where "n" represents

an integer of 1 to 40.
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pol yoxyal kyl ene et her pol ynmers havi ng perfl uoroal kyl

et her group at side chain and salts of pol yoxyal kyl ene
w@Ehden2330t ynmer s havi ng perfluoroal kyl ether grepcpIho7/066507

si de chain. Exanples of the counterions of the salts

in thase fluori.n ied.surf tgnts include Li, Na, K

NH4, @%ﬂ%@ﬁ%ﬁ ygpp W, g NH( CH2CH20H) 3.

The fluorinated surfactants can be selected from
“either thosg o(ropriately synt hesi zed or comercially

avaiRfabDe dupt sCHgxanpl es of the conmercially

avai | abl e pkoduCts "ﬁéhu(g(;OSurfl on S-111, S-112,

S- 113, S-121, S 13Y), $132Y S-141, S 145 (manufactured

by Asahi 4 ass Co.CH%td.), Ful lard FC 93, FC 95, FC

98, FC 129, FC 135, FC 170C, FC 430, FC-431

(su i e rom Sum tonmo, 3M.Ltd.), Megafac F-470,

F14052€ dﬁgl‘ﬁ {Rﬁﬁﬂﬁ‘%@?dlfeéﬁnt ngﬂ?-ppon I nk And

Chem cal s, Incorporated), Zonyl TBS, FSP, FSA,

FSN- (9Dliganer 5pe Hoorieg@:dSuslietaniR ( nanuf act ur ed by

DuPont), FT-110, FT-250, FT-251, FT 400S, FT-150,

FT- 400SW ( manuf act ured by NEOS Conpany Limted) and PF

151N (manuf act uredy bypf@mova Inc.). O those products,

FS-300 (manufacturéed by DuPont), FT-110, FT-250,

ET251, FT /400S, F'50, T- 400SW (manuf act ured by NEOS

Comp Lreh t-qsh) = sgrepuf act ured by Omova

Inc.§n%¥t arti cul rF&E eferabl'e a s they can provide

excel lent 1 mage quality, and particularly they can

> i'mprove col or ganut of recorded i nages and enabl e the
ink to be uniformy absorbed in |
- Where Rf" represents a fluorine-containing group represented by the
following structural formula, "n" fepresents an integer of 0 to 10, and X is
" the same as described above.
F{*CFZCFZ“);CHT
10 Where "n" represents an integer of 1 to 4.

Cl)—Rf' CIJ—Rf’

CH, CH,
H{—O—CHZ I cHz)lo [-CHCHO }m<CHz I c ——o—}H

CH, ~ CH, "

Where Rf" is the same as defined above, and "I", "m" and "n" each
represent an integer of 0 to 10.
The silicone surfactant is not particularly limited, and can be

15 appropriately selected in accordance with the purpose. It is preferred
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paper. Specific exanples of the fluorinated
surfactants include those represented by the foll ow ng

waegosoragial formulas (1) Anionic fluorinated PCT/JP2007/066507

surfactants Wiere Rf represents a m xture of fluorine

Pt et rm dpose, WL arouBt dReimeosscrdar L bigh BH

- SCBX, C@X or -PQ3X (X is count erani on, and

epephimeait] y xamplgs bfsacthyurfagemtaiorhudeisideshaik modified
NH4, NH3CH2CH2OH, NH2( CH2CH2OH) 2, or NH(CH-
ﬁélyﬂﬂd)eehyléﬂf)xane chain BY$ nﬁ&iﬁb&p‘&[ﬁhﬁm@hﬂs@]@&ﬁﬁ@ né}iiam

a fluorine contalnlng group represented by the

£Rb 'Yk di& iy Jtﬂ%lélﬂ&ﬁ}in a%%"%?de%héifefl&é %Hﬁ{i&&‘e

sane as represen

er  of or 2, ' represents 2-n
@W@%nwmléﬁ@wq-e&%gbfmrg BFPURF RAJERE G p@ywsvefg
-S-CH 2CH2- COO- X Where Rf and Xare the sane as
geuy Phe polyethylens@olyroxyphepyeré gaowp Xze patticulsalye
as descri bed above. (2) Nonionic fluorinated
prufbpalila Weta fisd BGHdZ bxcellent characteristics as an aqueous

surfactant.
Such surfactants may be selected from those appropriately
synthesized or commercially available products.

~ Examples of the commercially available products include those

manufactured by BYK Japan KK,. Shin-Etsu Silicones Co., Ltd., and Dow

" Corning Tray Co., Ltd.

The polyether modified silicone surfactant is not particularly limited
and can be appropriately selected in accordance with the purpose. ‘
Examples thereof include compounds obtained by introducing the
polyalkylene oxide structure represented by the following structural

formula into Si side chain of dimethyl polysiloxane.

H, CH, m X NnCH,
X=-R(C,H,0)a(C,;Hz0)bR’

Where "m", "n", "a" and "b" represent integers. And where R and R’
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Were Rf is the sane as descri bed above. And where "n"
represents an integer of 5 to 20. Were Rf is the sane

wanoglessi? bed above. And where "n" represents BT/JP2007/066507

integer of 1 to 40 (3) Amphoteric Fl uori nat ed
Surfactantag? sane as descri ed
EeRRraent 2 a1 EREP- &ng% Enf 2rabP SpFRorEs
Where Rf represents a fluorine-containing group

r epridepplzethey modiffed sibigpmeycempovnds aiayf be seleated firom
represents an integer of 0 to 10, and Xis the sanme as
demeddrodlyabarably\pesducts. Fxangsies theof indlede K618,
to 4. \Were Rf is the same as defined above, and "1",

i ?%‘%%3‘*26??2%5%%?"3%&?2%‘1 grﬁ”;@%&’?@s‘ﬂ ‘Zﬁfﬁiéaﬁ L
pur et of Gealitedapkan the Torogne BRets Plfeéj%ﬁtbﬁxsée the

whi ch are not deconposed in a high pH enV|ronnent
Ergpdiionf 0.1 Oh byunass tad0s%i hycinage agiddeorshpreferably in the
modi fi ed pol ydi net hyl sil oxane, chain ends nodified

pheloMBbiy0.51% Byamass 662i% byneas®di fi ed

pol ydi et hyl si | oxane, and si dechain ends nodified

pol W%QR ttﬁé( }:&ﬁde&%%‘ﬁessl\{ﬂghf(y 1% Es/' Ql?%sﬁ 'Bfi‘é’ Eﬂgctaof adding the

polyoxye ene group- or. a po yOX
oxypropyl en oup are rtlcuIaH
gur acta%% mgy not Ee orbtalrr)lea V&ﬁen 1t exceeds 3.0 % by mass, the

permeability of the ink to a recording medium may excessively increase,

resulting in reduction in the image density and causing the ink to pass

through to the other side of the reeording medium.

- Penetrating Agent -

It is preferred that at least a polyol compound having a solubility to
20 °C water of 0.2 % by mass to 5.0 % by mass be contained in the ink as a
penetrating agent. Examples of the polyol compound include aliphatic
diels such as 2-ethyl-2-methyl-1,3-propanediol, 3,3-dimethyl- |
1,2-butanediol, 2,2-diethyl-1,3-propanediol,
2-methyl-2-propyl-1,3-propanediol, 2,4-dimethyl-2,4-pentanediol,
2,5-dimethyl-2,5-hexanediol, 5'hexene'1,2'diol and
2-ethyl-1,3-hexanediol.

Of those diols, 2-ethyl-1,3-hexanediol and
2,2,4-trimethyl-1,3-pentanediol are .particularly preferable.

The other penetrating agents which can be used in combination are
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preferabl e because of their excellent characteristics
as an aqueous surfactant. Such surfactants nay be

we 2dos0tmw from t hose appropriately synt hesi zedp@Or/JP2007/066507
commercially avail abl e products. Exanples of the

commer.ci al | vaj | abl raducts include those.
fahrHor gl Bitiork and i iacpimmmiast B ouffieddnacepance
Ltd., and Dow Corning Tray Co., Ltd. The pol yether

wath thepurposee o ddheynamabe aelectied fom these inulcgrary soluble to
limted and can be appropriately selected in

tlue nldand eaw hidvd desipud pagpertiexanfkempléetiaatof eludie
conmpounds obt ai ned by introduci ng the pol yal kyl ene

L L T R

olysiloxagne. CHCHCHCHCH , - i-0Si- OS
Riagbbhety plliqrcotliviens giveokmonophegel Hhes ashylanecelycqls
O) bR.! VWere "nf, "n", "a" and "b" represent
memegly L etharddigitbylenr glyep] merghrgyt athem promkylene glyepl
and an al kyl ene group respectively. The pol yet her

muthiobuey @her apdeecrphyleae divvol kblsiobhehgbefHe®Mind lower
commerci ally avail abl e products. Exanpl es thereof

éﬁ?iﬁyg%&ﬁéﬁl&haﬁ%ﬂ%?, and KF643 (manufactured by

tsu em ca Ltd.). The content of the

tant i e recordj.ng ink is preferagbly.in. the
S u_r f’ﬂl% contenp oI' Bxe penetra{mg agent 5n the recor bng ink 1s

preferably in the range of 0.1 % by mass to 4.0 %vbjmass. When the
content is less than 0.1 % by mass, the inkv dryirig speed may be slowed,
‘resulting 1n occurrence of _bleeding. And when it is more thén 4.0 % by

' mass, the dispersion stability of the colorant may be degraded, resulting
in frequent occurrences of nozzle blocking and excessive increase of the
perméabi]ity to a recording medium, which causes the degradationNOf the
image density and the ink to pass through to the other side of the
récording medium.

The other components are not particularly limited, and can be
appropriately selected in accordance with the necessity. Examples
thereof include pH adjusters, prese‘rvatives/anti-fungal agents, chelate
agents, antirusts, antioxidants, ultraviolet ray absorbers, oxygen
absorbers and photo stabilizers.

The pH adjuster is particularly limited provided it can adjust pH to a

desired level in the range of 7 to 11 without adversely affecting the
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range of fromO0.01 %y mass to 3.0 %y nmass and nore
preferably in the range of fromO0.5 %y mass to 2 %y

WOrEms/0238fen t he content is |less than 0.01 Y%y MEBIE20671066507

ef fect of adding the surfactant may not be obtai ned.

n,dt cee @b nass., the ability of th
R e ke B A5 RENTTPRE N GELSHER 1 apstiaBee With the
resultin n reduction in_the inmge density and
BHIROSHg %hr@ plrs thergderinchudrigleobel amdnes, h%kals ingefabf
the recording nedlun1 - Penetrating Agent - It is
hyéfexidehhhaniain hydokide, phlogphotiii hydidotide iaﬁ@l akali
solubility to 20 Cwater of 0.2 %y nmass to 5.0 %y

[

%ﬁlp ?ﬁbﬁﬁ?ﬁ@%e Sol %%B%he I8vA BIHGLL g}}éﬁ‘g o@%gﬁer than

ound 1 ncl ude
sZeth

ch h e
1. RS M drceRa b tebtesan FUgRE R ﬁasd ink supply
pr opanedi oI 2 nethyl - 2- propyl |, 3-propanediol,
int, gnddhny may, resybinimathaschangeirsink peapeyty, zassmg ink
hexanedi ol ,, 5 hexene-|, 2-diol and 2 ethyl-I,
hﬁ)kam@dhdlbloémnghﬁsemdhnbs, 2 ethyl 1,3 hexanedi ol and
2,2,4-trimethyl |,3 pentanediol are particularly

pr eg‘ﬁ{ﬁﬂﬂ%s of fhe 9136%1 Qﬁ‘ﬁ%é HMdiige ﬂ@eec'[fﬁtaif)l’ﬁiﬁﬁ{é can be

use conblnatlon arenot particular Imted, and

e TRt e d i e U

soluble to the ink and can have desired properties.
Exafpiageplenof ¢ hydrdxide of alkali metal elements includes lithium

hydroxide, sodium hydroxide and potassium hydroxide.

Examples of the hydroxide of ammonium include ammonium

 hydroxide, quaternary ammonium hydroxide and quaternary

phosphonium hydroxide.

Examples of the carbonate salts of alkali metals include lithium
carbonate, sodium carbonate and potassium carbonate.

Examples of the preservatives/anti-fungal agsnts include sodium
dehydroacetate, sodium sorbate, sodium 2-pyridinethiol-1-oxide, sodium
benzoate and sodium pentachlorophenol.

Examples of the chelate agents include sodium
ethylenediaminetetraacetate, sodium nitrilotriacetate, sodium
hydroxyethyl ethylene diamine nitrilotriacetate, sodium
diethylenetriamine pentaacetic and sodium uramil diacetate.

Examples of the antirusts include acidic sulfite salts, sodium
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al kyl s or aryl ethers of polyal cohols, including
di et hyl ene gl ycol nonophenyl ether, ethylene glyco

woeprsny| et her, ethylene glycol nonoal lyl epdEIR2007/066507

di et hyl ene gl ycol nonobutyl ether, propylene glyco
nobyt yl ether.and,tet.raethyl ene gl ycol] chl orophen
BRnertale, sSBaai R bistED el dEsdh Rlaremopyem Nittate,

content of the penetrating agent in the recording ink
pentaeaythritsll yeinanityate andeyolohexylagpponiwn nitrate0 by
mass. When the content is less than 0.1 %y nmass, the
I Nk Eathplpssiiehe ampioxidarstsdnebhdersisdiiol iangioxidants (including
occurrence of bl eeding. And when it is nore than 4.0

» - | 3 . .
4323 phohf B BRALN s3AE cilidhianbe Sl Afbidiiee
nozzl.e bl ocki ng and . excessive increase of the
BBalPé’é’BP PEQNs Ft0%1dRBIY ng medi um whi ch causes t he
degradation of the inmage density and the ink to pass
t hr dirgmplestoféhe phenok antiosfdamite (imebutidi dyndedidiphenile
ot her conponents are not particularly limted, and can
hatioraers) dichlde betydsteddhydroxganisadg)ce with the
necessity. Exanpl es thereof include pH adjusters,

QQ@épﬂﬁ@&hﬁgﬁhgghyggﬁ$gﬁl agents, chel ate agents,

ahtirusts, antiox ultraviol et ray absorbers,
oxyge orbers _and photo stabilizers, The pH
%aag{]%%gf%&ﬁzf‘frﬁbeﬁﬂéﬁ] qrpmal&duﬂ HOPWRRLeL can
adjust pHto a desired level in the range of 7 to 11

Ri 2 methylehebis@ metliyleGtémicputrtplenmidii ng i nk, and it
can be appropriately selected in accordance with th

2,2"-methylenebis(4-ethyl-6-tert-butylphenol), : |

4,4'-butylidenebis(3'methyl'6'tert-‘butylphenol),

© 3,9-bis(1,1-dimethyl-2-[B-(3-tert-butyl-4-hydroxy-5-methylphenyl)propion

yloxylethyll2,4,8,10-tetraixaspirol5,5lundecane,
1,1, 3'tris(2-methyl'4-hydroxy- 5-tert-butylphenyDbutane,

1,3,5-trimethyl-2,4,6-tris(3,5-di-tert-butyl-4-hydroxybenzyl)benzene and

tetraxis[methylene-3-(3',5'-di-tert-butyl-4-hydroxyphenylpropionatelmet

hane.

Examples of the amine antioxidants include phenyl-B'naphthylamine,
a-naphthylamine, N,N"di'seC'butyi'p'phenylenediamine, i)henothiazihe,
N,N'-diphenyl-p-phenylenediamine, 2,6-tert-butyl'p-cresol,
2,6-di-tert-butylphenol, 2,4-dimethyl-6-tert-butyl-phenol,
butylhydroxyanisole, 2,2"methylengbis(4-methyl-6-tert-butylphenol),

4,4"-butylidenebis(3-methyl-6-tert-butylphenol),
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pur pose. Exanpl es therefor include al cohol am nes,
al kali netal hydroxide, anmmoni um hydr oxi de,

whosmsere um hydroxi de and al kal i metal car bormIP2007/066507

salts. Wien the pH level is |lower than 7 or higher
than, 11. the i.nk contagini It excessively nelts an

ik tBIobs ’Qﬁg“hﬁig?ﬁgﬁﬂyﬂﬂﬁ?¥ﬂxand that may result in
the change in ink property, causing ink |eaking and
etaexi ethy&emﬁz(i@d@gm@g-%dllmdeomclmmbmnpmtelme
i ncl'ude di et hanol am ne, triethanol am ne and 2-am no-2

¢hiyé ahd3, pBopaisdhelhyl B<hydloas - BtettHeutyyshensiitaitahe.
al kali metal elenents includes |ithium hydroxide,

Sodi%%?g%sggitgg sﬁi‘ﬁrpﬂ{tﬁﬁﬁ&%ﬂusg%gfm d@aufytanpl es of

t he anmoni um i n amroni um hydr oxi de;

ternary amoni ym hydroxi de and quat er nary
b AP RRIPRheo ditieA T A BE e e TR SHEAT L sl ¢ s
of alkali nmetals include Iithium carbonate, sodium
shiodaprepeonatd, dorwysiyi, 2 thiwharepiomatmpslisteanyl t he
preservatives/anti-fungal agents include sodi um

GeprtticlipaspibSates Qcth broaptshaiAmid@Ltle Bind dilauryl sulfite.
2- pyridi net hi oM oxi de, sodi um benzoate and sodi um

ol S e TE B ATRY S ot el HcP AOEHR,
AP A6 1 e LA D R
trithiophosphite, and trinonylphenyl phosphite. .

- Examples of the ultraviolet ray absorb‘e.rs include benzophe‘none

based ultraviolet ray absorbers, benzotriazole based ultraviolet ray

" absorbers, salicylate based ultraviolet ray absorbers, cyanoacrylate based

ultraviolet ray absorbers, and nickel complex salt based ultraviolet ray
abéorbers.

Examples of the benzophenone ultraviolet ray absorbers include
2-hYdroxy-4-n'octoxybenzophenone,
2-hydroxy-4-n-dodecyloxybenzophenone, 2,4-dihydroxybenzophenone,
2-hydroxy-4-methoxybenzophenone, and
2,2',4,4'-tetrahydroxybenzophenoné.

Examples of the benzotriazole ultraviolet ray absorbers include
2-(2'-hydroxy-5'-tert-octylphenyl)benzotriazole,
2'(2"hydroxy-5'-methylphenyl)benzptriazole,

2-(2"-hydroxy-4'-octoxyphenyl)benzotriazole, and
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di et hyl enetri am ne pentaacetic and sodi um uram |
di acetate. Exanples of the antirusts include acidic

woroBiotmi1sal ts, sodi unthiosulfate, ammoni um  PCT/IP2007/066507

thiodiglycolate diisopropylannoniun1nitrate

DRl e A e B A B e el

ant i oxi dant s (i ncl udi ng hi ndered phenol antl oxXi dant s),
am Heammles of thasalicdate uitravioles ras abserharg include, for
phosphor ous anti oxi dants. Exanples of the phenol
@tinhphe| phshel {4livyllatd, peceli-bdeyipte pYkesdicydade, axddant S)
i ncl ude butyl at ed hydroxyam sole, 2,6 di tert

, Stearyl-b-(3,5-di-tert butyl-4
}E-BE%JI?( l&gr opi onat e,
3 EEXHE{ Egb‘% eyan met at %U}ftgig{rf{%%'l ypﬁgqe%g?%s include

4 4' butylldenebls(B met hyl 6-tert-butyl phenol),
e;hgl Brey@no;3,3"-diphenyl acrylate,
di net hyl -2-[b-(3-tert-butyl -4-hydroxy5- nethylphenyl)pr

m@'tloﬂ Fepand-thpt il 3+ (S nddthbeypé s} ptFdate, alhdndecane,
,3-tris(2-methyl -4 hydroxy-5

‘Fﬁéﬁ ZUHERTIO Pfritpyrbepdaiat, 4
LTI TR e

| es of the ami ne antioxi dants i nclude
@lhk bistoctwlphenyDaulfide, a napht hyl ani ne,

N, N -di - sec- but yl - p- phenyl enedi am ne, phenot hi azi ne,

2,2'-thiobis(4-tert-octylphelate)-n-butylamine nickel (II),

2,2’-thiobis(4'tert'octylphelate)'2-éthylhexylamine nickel (II) ‘and
2,2'-thiobis(4-tert-octylphelate) triethanolamine nickel (IT).

The recording ink of the present invention is obtained by
dispersing/melting a water-dispersible colorant, a water-dispersiblé resin,
a wetting agent, a surfactant, water and other compohents in accordance
with necessity in a water-based medium. They may further be
stirred/mixed in accordance with necessity.  Those cémponents can be
dispersed using, for example, a sand mill, a homogenizer, a ball mill, a
paint shaker or an ultrasonic dispe‘rsing machine. The components can
be stirred/mixed using, for example, a regular stirrer equipped with
stirring wings, a magnetic stirrer or a high speed dispefsing machine.

The properties of the recording.ink of the present invention is not

particularly limited, and can be appropriately adjusted in accordance
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N, N - di phenyl p phenyl enedi am ne, 2,6 tert
butyl -p-cresol, 2,6-di-tert butyl phenol,

w@20bs023%es hyl - 6-tert-butyl phenol, butyl hydr oxpenimodric6s07
2,2" nethyl enebi s(4-nethyl-6-tert-butyl phenol), 4,4

but.y|, denebi s(3-net.hyl -6 i .. .

Pt hb%PB’r’%‘??Sth)‘nE&F 3 PrefpBRsdsithat it RyqResties fpcluding
butyl phenol ), tetraxis|nmethylene-3-(3,5 di-tert

Bisegsityl syirfaced tersionand pHripimthe Mllevingaaageand
[,1,3-tris(3-nmethyl-4-hydroxy-5-tert-butyl phenyl)butan
e. Miampkessityf of iR ®ebfdihgdikiandED S prafetalig in the range
di lauryl 3,3'-thiodipropionate, distearyl

£odi propj t I I Lodi-preni
§H0EH BBPhSG A plEAf ¥nd B Plofe BB Y SRRL Y from 10
t hi odi pi anat e, . 2- mer capt obenzi g dazol e and di | aur

T {0 .58@2%91 -esWaren the ‘Eﬁ&sb%ﬁ?ngﬂ. ' OB BTN the MK can
i ncl ude triphenyl phosphite, octadecyl phosphite,
pravide beghdr iphegepdensity and betteylimaget qualpiyos Prhileexcellent
tri nonyl phenyl phosphite. Exanples of the ultraviol et
éjaytioh $eabdits is ardidtidnbé fb;@nijﬁsﬁﬁg tha Al witdosRyiadl H mPa-s
ray absorbers, benzotriazole based ultraviolet ray :

rs, salicylate based ultraviolet ray absorbers,

cyanoacryl ate based ultraviolet ray absorbers, and

ni ckel conpl.ex salt based ultraviol et ray absorbefs.
aaﬁlﬁ}%wsg?81$m%t @én%aﬂg%%aam yiidh 4ot pEgmRIR dHbEPQ (2
i nclude 2 hydroxy 4-n oct oxybené%pheno.ne, 2
misdomeyerimanidacuyed ky ROKD SANGYE) CO., LTD.).
2, 4- di hydr oxybenzophenone, . A _
- The surface tension of the recording ink at 25 °C is preferably 35

mN/m or lower and more preferably 30 mN/m or lower. When the

" surface tension is more than 35 mN/m, the levelling of the ink on the
recording medium may be slowed, resulting in longer drying time.

The coloration of the recording ink of the present invention is not
particularly limited, can be appropriately selected in accordance with the
purpose. Examples thereof include yellow, magenta, cyan and black.
Multicolor images can be recorded using an ink set having two or more
such colors in combination. Full color images can be recorded using an
ink set having all the colors in combination.

The recording ink of the present invention can be suitably used for
printers having any types of inkjet heads. Examples of the inkjet heads

include a so-called piezoelectric type inkjet head where ink drops are

ejected by changing the volume of an ink flow path by deforming a
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2 hydroxy-4- net hoxybenzophenone, and 2,2',4,4'
t et rahydr oxybenzophenone. Exanpl es of the

whensotsiazol e ultraviol et ray absorbers incl uper/Jr2007/066507

2- (2 hydr oxy-5' tert-octyl phenyl)benzotri azole, 2 (2

Hé’dﬂf‘@?é _piate E’%&W@h{ﬂ’ )vtﬁaj.ﬂgﬁ gé%]gd’v pzatfxzand which is
and2- (2' -hydroxy-3'-tert-butyl -5 -nethyl phenyl ) -5
defosmedarsing @ pigeradectmicelomentsfs a meags(tp pressure to
ultraviolet ray absorbers include, for exanple, phenyl
tlid indylmtle ink flewtpdtht (g UPAXING &2-5YT 3 eor ard-called

p- octyl phenyl salicylate. Exanples of the

Eﬁ{ hl%i/éactlfea? \gh@iéé Bkﬁf)le"sa&ire %ﬁ%&ﬂ%ﬁ%;i REASHE the ink in

ano- enyl

gi?f‘d ‘ﬁ%flwclﬁﬁ Bg@!&%{%gﬁ@lww&&%&?ﬁ#@?ﬁf”Xi’%?%-

ate Exanpl es of the nickel conplex salt
Gllt L5 oztany dycterbs@tbeném‘ehh‘twwhﬁm kb¢ electrode and the
bi s(octyl phenyl) sulfide, 2,2"-thiobis(4 tert
Oﬁirﬁtiﬁhqﬂéte?whibwﬂirhﬂsaﬂimaﬂi ofithk itk fflow Bath atddiposéd in
tert-octyl phel ate)-2-ethyl hexyl ani ne nickel (1) and

@@seﬁ%q%ﬂléﬂsrhe?ﬁheo% iﬂxﬂ?ﬁi ﬁﬁee%nkt ﬂb&gﬁ%ﬂ% @ﬁhﬂ@ed to eject

recor |ng n esent
on | obt |ned by di spers /el ti _
ﬁ@; éy BReledreriahe Porer ra?%ﬂ'g?t&espéﬂ?é@?%rmge and the
mettlng agent, a surfactant, water and other
vihrptinamiate (sea dEoANNARE-71882).

~ The recording ink of the present mvention can be suitably used as an

ink for inkjet recording, as well as for variety of usages including fountain

" pens, ball-points, markers and felt pens. Particularly, it can be

preferably used in inkjet image forming apparatuses such as printers that
heat a recording medium and ink te 50 °C to 200 °C before/after printing
as a means to promote fixing of a recorded image. The ink of the present
invention can particularly preferably be used for the ink/media set, ink
cartridge, ink recorded matter, inkjet recording apparatus and inkjet
recording method of the present invention.
(Ink/Media Set)

The ink/media set of the present invention contains the recording ink
and the recording medium of the present invention.

<Recording Medium>

The recording medium is not particularly limited and can be
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Wi th necessity in a water-based nmedium They may
further be stirred/ m xed in accordance with necessity.

wd hose2ssonponent s can be di spersed using, for msxeumb&/066507

a sand mll, a honogenizer, a ball mlIl, a paint
shaker. qr, an . ul tr.asoni c di sper.sj machi ne. Jh
SRRy Sl A PufiniP ruh dle RPPE. SEbe, o
regul ar stirrer equipped with stirring wings, a
examplasthereafiineluste reghlaphpansre glagisy seatsidprintioigi paper,
The properties of the recording ink of the present
spoctalt paper] fabrid, flal, (OHP didey andfiepathr pridteg@pdirer.
appropriately adjusted in accordancewi th the purpose,
whi 0 P - Q. f £ j ' L Gh;
Vi sensrich B BSEARH EEaldismbkriy RERSkL gl BT ALy, the
ran . The. vi scosj of the recording ink at .25 C.i.s
FREFEREIRCiyf Shauidfigle aibare iden FAlnE Fehish ipaowded on
and nore preferably in the range of from 10 nPa-s to
apleastione sidgradithethase; whesdinythe $ransfon amamtmfmaire mrager to
i nk can provide higher imge density and better image
theatdcbydinghinb &g Gbubhbe €h €ké r@hgs bAfoht RYmi/f2 to 35 ml/m?2
mai nt ai ned by adjusting the ink viscosity at 20 nPa-s

v, it .,
Phehdertl BGRaHhkeHmEns 1063 ARIHAR L BPplc,
SANGYO .CO., LTD.). The surface.tension of the
$@RUSRE S?mllomet% ap the txansier amouaiolpyne waterdgdhe
and nore preferably 30 mMmor |ower. Wen the surface
resnsdizig thedivm @s i dhe 33ngdpfriromhd mEwe|tbj4¢ymdind wheinnk
on the recording medium may be slowed, resulting in

heageredlaty h REntddthg time of 400 ms.

The transfer amount of puriﬁéd water to the recording medium at the

" contacting time of 100 ms is preferably in the range of 1 mL/m2 to 5

mL/m2, and the transfer amount of purified water to the recording
medium at the contacting time of 400 ms is in the range of 3 mL/m2 to 10
ml/m?2 mL/m.

When the transfer amount of the ink and purified water at the
contacting time of 100 ms is insufficient, the beading of the recording
medium may easily occur. When it is too large, the diameter of dots |
forming recorded images on the re(;ording medium may not be sufficient.

When the transfer amount at the contacting time of 400 ms is
insufficient, the recording medium cannot provide sufficiently fast drying
speed, and thus spur marks may bel easily generated and. On the other

hand, when it is excessively large, the recording medium may not provide
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The coloration of the recording ink of the present
invention is not particularly limted, can be

wappsomsiat el y sel ected in accordance with thepEUIER0SR66507

Exanpl es thereof include yell ow, nagenta, cyan and

bl ac l.ticol or. i mages, can be recorded using an ink
SRS o r o GHEaHbPE St corBPEd PRAgb: nat | on.
Ful | color inmages can be recorded using an ink set
havitigreathe dymawma¢ seanningabsprptemetar (Stated sxdPAisng
ink of the present invention can be suitably used for

Moluiitery Abtivh Rlaanind Repertaf EmdsgstSibeation ifcxBePhas avld
the inkjet heads include a so-called piezoelectric

r %

PHRE: 11Ky BEpASIR AsChARMIAG, S0 SBbetukan), or

ibration.plate ich for a wall of the ipk flow .
BSA &t e b iC of Bro@iey anenrviring thé,biiuid fpgorbtion in
el ement as a means to apply pressure to the ink in the
anlextiesnelyshiort perod pAtiwpe. oWith visetlynamie seaniakl ed
thermal inkjet head where bubbles are generated by
hbsurpbembhia, thklighid Sesorpliohl rate Bathe Bedor@ir medium can be
exotherm c resistive elenment (see JP-A No. 61-59911);

B AL AN BRBBHA by ket RS MRE D, LA b RRE rate
Lnk fl o%th are di sgose.d in oqfosed ositions, apd.

RE 3 SROFFEPRE PhR MEISEYSI HSrRliarychin fjayings epmpte into a
the ink by an electrostatic power generated between
dise fetracspivaldy snanning a liguid absorpitminch¢aah @utPmatidally
06-71882). The recording ink of the present invention
ERinhdifigthb isabhifingsRdedn atborddnck pithkprRidet@eRididhttern,

.as well as for variety of usages including fountain

and repeating the measurement procedure a desired number of times on

" only one sample. A liquid supply head to a paper sample is connected to

the capillary through a Teflon (registered trade name) tube, and the
positic)n of the meniscus in the capillary is automatically read with an
optical sensor. Specifically, using the dynamic scanning absorptometer
(K350 series D type supplied from Kyowa Seiko Co., Ltd.), the transfer
amount of purified water can be measured. The transfer amounts at the
contact time of 100 ms and 400 ms can be calculated by interpolation ,
based on measured values of the trénsfer amounts at contact time
adjacent to each contact time.

- Support -

The support is not particularly »limited, can be appropriately selected

depending on the purpose, and includes, for example, paper whose major
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pens, ball-points, markers and felt pens.
Particularly, it can be preferably used in inkjet

w0 bRge2380r M ng appar at uses such as printers theeT/esd7/@e6507

recording mediumand ink to 50 Cto 200 C before/after

rinting.as a ns t raomgt e fjxing of a recorded
Iergaientis yopd her pre pheatcrhaned AR ancesitic a8 nonwoven

articularly preferably be used for the ink/nmedia set,
FahIIQ,SaWh%QJIgJ@JOII meredicoits ave mooddibers mndesyntbetic dibegs.
apparatus and inkjet recording nmethod of the present

I nvdiid paper(isiotatiaubaly libtited AkA 6 e $eprophridtbs
present invention contains the recording ink and the

i . [ [

FRSC e aBUURRth R EREN.  EXEBRAhTERE Blofidlwood
|imted, and,can beappropiate]y selected in accardance
pifRs S 3559 BaBer Dol aetanlek ot She Sraenos jaslyde broad
regul ar. paper, glossy coated printing paper, special
lpayed tréeb 'acheg ikraft podps §hB&P)andedledenved treerdeached
paper. In order to obtain a recorded matter with

Ricefe lphdind (NBRID, NBSP,tYBSPh@PrAsPTUIRg medi um shoul d
have a base and a coating which is provided on at

| easi, [ i .
oo o is B (AL 6o fpe DS Rk bfhitorial yood
LN the range of fram2 m/n2 to 35 m/ when asur ed
Q’F.Sé‘PSBrYY £ PR HRite Papen With KRle Marks. £TE9MaTHte paper,
scanni ng absorptoneter, and the transfer anmount of .
eandepagdre super whaterpapmrdmediwmdvhiteipapien, simdlirzapge, alor
from3 m/nm to 40 nm/n2 when

white paper, Kent paper, white art paper, special high cut papef, other

high cut paper, and paper used for newspaper and magazines.

' Standards of those types of paper are specified in Used Paper Standard

Quality Specification table issued by the Paper Recycling Promotion
Center. More specific examples of those types of paper include vafiety of
types of non-coated PC paper, printer sheets such as thermal paper and
pressure-sensitive paper which are generally used in IT devices; variety
of types of used OA sheets such as PPC sheets; variety of types of coatéd
paper including art paper, coated paper, finely coated paper and mat
paper; and variety of types of non-c‘oated paper such as quality paper,
color high quality paper, notepaper, letter paper, packing paper, facsimile
paper, medium quality paper, newspaper, fancy-figured paper, super
ceremony paper, structure paper, pure white rolling paper, milk cartons,

chemical pulp paper and high process yield pulp-containing paper.
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nmeasured at a contacting tinme of 400 nms. The transfer
anount of purified water to the recordi ng nmedi um at

w0 hesemgincting tinme of 100 ns is preferably irctioo7/066507

range of 1 nib/nR2 to 5 nL/nR2, and the transfer anount
g:gﬁ urified wa e{ﬂnto the recordi ng nmedi um at the

| ?%8{%‘3‘3{‘? aeFoP PN e range of 3 nl/n2
to 10 nL/n2 nL/m When the transfer anmount of the ink
and The nsadepppernirilpds generaldypaeduced hy asowmbinagonof the
insufficient, the beading of the recordi ng nmedi um nmay
édkiwingorstgps: Wen it is too |large, the dianeter of
dots form ng recorded i nages on the recordi ng nedium

may (104 sBfasitfdd gdesr%bwirg;{&p%&{zgg%ﬁﬁfc%ﬁm%ﬁ% gﬁtoaﬁbéﬂgeoy a

contacting tinme of 4 ci ent,

recordi ng .nedi um cannat provi de sufficiently fast.

ey RnGHaY SGE eHnbr At an chaRIna et tagp Abemisdl fepction, and
enerated _and. On the other hand, when it is

%&%IEBEIN@ ok iy spparated freoothe iferssdi um may not

provi dea excel l ent gl ossy surface on a dried recorded

| mad@) a byaging beepdpwitich esitanh e forbidy Maotert €plastics and
(stated in JPA's Voluntary Action Plan and Report of

6110 S8 WAL QA SR ERERATE S Y 1
1 adPle dBistiipestep fhdiich fhe Bt anl seppaiteSaram. the fibers
time. Wth the dynam c scanni ng absorptoneter, the

nsimg alsutfachant ivnemaved ofitsile byecfoatiatipnmedthod cna washing
automatically neasured by directly rrelasuri ng a liquid

alshodtamh rate

(4) a bleaching step in which fibers are treated with an oxidation

" reaction or a reduction reaction to make the fibers whiter.

When the used paper pulp is mixed, the mixed amount of the used
paper'pulp per the total amount of the pulps is preferably 40% or less for
preventing paper made of the pulps from curling after recorded.

Examples of internally added fillers used in the support include
known white pigments. Examples of the white pigments include white
Inorganic pigments such as light calcium carbonates, heavy calcium
carbonates, kaolin, clays, talcs, caléium sulfates, barium sulfates,
titanium dioxides, zinc oxides, zinc sulfides, zinc carbonates, satin whites,
aluminium silicates, diatom earth, calcium silicates, magnesium silicates,
synthetic silicas, aluminas, lithopones, zeolites, magnesium carbonates

and magnesium carbonates; and organic pigments such as styrene based
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wo bapgiosBsabsor pti on head,

froma novenent of a nmeniscus in a capillary, by
formng a sanple into a disc form spirally scanning a

aut omati cal | y changi ngct/me007/066507
scanning rate in accordance with a predeterm ned

@ptﬁgrn and repe tiﬁgsﬂpe neasur eqent, procedure a 1
SSHF SHERGRB% ¢ Prlicdt S INEYSRpFRS: TRIFGLRRFLes:
supply.head to a paper sanple is conpected to the,

weas resins and melgmigeresinsn  (Thege smay bg uspd ddonppppin
tube, and the position of the nmeniscus in the
capbinadion.i s automatically read with an opti cal

sensor. Specifically, using the dynam ¢ scanni ng :
abs LS ¢ ' ; a?éH%R'I £r gkgy

Sei E%{QCO. , g?tf gﬁ;ﬁa?fﬁ% ragﬁig? e%lﬁg%ount _ol%S%gulfrni lfﬁi e Pt
wat er , ca e neasyred. The transf anounts at the.
it E2pE "SRRGS Sftna AR Te T RPBE A edir mitking
i.nterpol ati on based on neasured val ues of the transfer
falﬂfsaﬁfguwm@méephydmeamj%éalkstldieéa@ﬁ dimarsAKD)mnd
- Support - The support is not particularly limted,
petioleannperinfbasat elizingelgeated Ampagdhoge hetiitral rosin
pur pose, and includes, for exanple, paper whose

SBIY A S B Afkeny1 WROGn!d 28 SRR rS PRl arly

subst ances such a$ nonwoven fabrics whose mmj or

i ngr edi ent re od fj,bers an nthetjc fibgrs. .The
BRI Bl A A Cp A A P e A1HY kLo dimer is needed
appropriately selected in accordance with the purpose.
ey dssuiistendisizgeffecieltman notibsreferabieto pdged even the

pul ps. Exanpl es of the wood pul ps include broad | eaved
$mal dheachebrsofi§ tTHislipbeddusdRiddingatibalkgbkednt demer

-bl eached

decreases the friction coefficient of the surfaces of recording paper (or

" medium), making the medium easier to slip on a recording medium

feeding device and feeding the medium difficult.

The thickness of the support is-not particularly limited and can be
adjusted at an appropriate level in accordance with the purpose, while it
is’ preferably in the range of 50 um to 300 pm. r'I‘he basis weight of the
support is preferably in the range of 45 g/m2 to 290 g/m2.

- Coating Layer -

The coating layer contains a pigment and a binder, and it further
contains a surfactant and other ingredients in accordance with necessity.

As the pigment, inorganic pigments may be used alone or in
combination with organic pigmentsT

Examples of the inorganic pigments include kaolins, heavy calcium
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kraft pul ps (NBKP), NBSP, LBSP, GP and TMP. Raw
materials of the used paper pul ps include paper

worRlen3si2 used for super white paper, white papErIrwETV66507

rul e marks, cream white paper, card paper, super white

%@Pa%ﬂl@“ﬁg%t%a?gnms PaloinR B ftes Amarp hows ilicas,

paper, other high cut paper, and paper used for

tlémlplatp arhitesd nmwaeﬁmms:arboam@@r tisapfum ldaeades; pdymghium
paper are specified in Used Paper Standard Quality
Bpéfoxhd € lch Iviu maly drok idese th dph dshemAapiroxfdRey ginlcy droxides
Promotion Center. Mre specific exanples of those

&%ﬁl&fnegap 6&3{ MR k&InOhrd YPEE aPJle 'ﬂ%t&% Sility
%% eets such as t é

paper, u paper

ressure- se e p r which ar e raII u ed|
OTPENf c ¥Ce rhsf%‘rt gi?%? TIgGPsan ’Eﬁ“coﬁ‘i"ég %A“gﬂ%%? L‘}E‘ﬁﬂla%s to
PPC sheets; variety of types of coated paper including
ebtaip awlcprttadaumgqoerls afsiaxeellenbaualitypapen imagemrinted
paper; and variety of types of non-coated paper such
Bg offdéd pEintigper, color high quality paper, . notepaper,

| etter paper, packing paper, facsimle paper, mnmedi um

qualgl Ly, PROGE th&H5 uc{?%cluﬁé"?i%l’a&'i Eeaa}]é?)?leer'bg}s?& &blin

cer enon aper ure paper

nllk cal qu p and
%?g@é‘gén%ﬁr%ii [}F‘ri’ %ch i fgs%e@od?ﬁe%féomy Do%rd&geta
al one or in conbination. The used paper pulp is

oletiagn adlekirapleoglose sutfaces, cbidoprederred thhat ahadlol havingmp 4
steps: (1) a separating step in which used paper is

PAA Aaindter dishehetiby i8 which particles having a diameter of 2

mm or smaller is 80% by mass or more occupy 50% by mass or more in the

" entire kaolin.

The added amount of kaolin is preferably 50 parts by mass or more
per 100 parts by mass of the binder. When the added amount is less
than 50 parts by mass, excellent gloss surfaces may not be obtained. The
ui)per limit of the added amount is not particulariy provided, while it is
more preferably 90 parts by mass or less when coating adequacies such as
fluidity and, particuiarly, thickening property under high shearing force
of the kaolin are taken into accounf.

Examples of the organic pigments include water-soluble dispersions
of, for example, styrene-acryl copolymer particles, styrene-butadiene
copolymer particles, polystyrene paxticles and polyethylene particles.

Two or more such organic pigments may be mixed in combination.
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mechani cal force generated in a pul per and by a
chem cal reaction, and then printed ink is separated

wo pamswrize2 fi bers! (2) a cleaning step in whi chPCT/JP2007/066507

contained foreign matters (plastics and the |like) and

dust.g ar noved wi.th a scr.een/cl eaner

dei er@fféﬁd:%mm-}nmf &ﬂe PFEATHE PigTagn} F&P?éé”é’?lﬂi’ 4 the sapse
the fibers using a surfactant is renoved outside by a

of 2 paats byn massitoR0opards haghasg retetivedd 180 ars3 by mass of all
bl eaching step in which fibers are treated wth an

?ig rAled isQid nit £i3eHi 8t he! coa tin@dkGbt. O Mhe afda e pi@m BRK &/ Hiéle can
bers whiter. \Wen the used paper pulp is m xed, the

g}rmu de gg?éiﬁ{lto lo%éqsgu#ége%rzﬁ?tg b@%%%vitpgggﬁ{;%ly smaller

reventing. paper made of the p t
Hasn Pt thedngreamg pigment ﬁaﬁﬁifséa By saruﬁg eIy
t he support include known white pignents. Exanpl es of
gloesywoateng laymrhaving el gubel swifaee ¢oadigapropeptyy néWhen the
such as |ight cal ciumcarbonates, heavy cal ci um

gad&Paaicmt ik dsl thanCd p4Sts E}abﬁi%s ! SV stakd RbfHfets may
bari um sul fates, titani um di oxi des zi nc oxi des, zinc

ﬁg* {)é g?t?amé nCVﬁ?erlp ﬁn%{ﬁzggds 6tplar1]t :ﬁff ) Caisés e ﬂhﬂh of the

| at om ear c um magn
silicat es synt het i I um. nas, thopon S,
seasing galut Wé‘g‘ﬁégm 98& téﬂl o %é%‘ill‘&ﬁﬂon 0

car bonat es! and organi c pignents such as styrene

beshupivatt ofthe gmtntgslayacs ghd anplease i itsigeent s,
pol yet hyl ene, microcapsul es, urea resins and mel am ne

I esiTfe orpARSEpTYeREmasash ﬁi £BSrR 'of hltompact type, a hollow

type and a doughnut type, while the hollow type preferably having an

" average particle diameter (Dso) of 0.2 pm to 3.0 pm and more preferably

having a void ratio of 40 % or more is preferable when the balance
between gloss surface and coating ability and flowability of the coafing
liquid 1s taken into account.

For the binder, it is preferable to use a Water;based resin.

For the water-based resin, at least one of water-soluble resins and
water dispersible resins can be suitably used. The water-soluble resins
are not particularly limited, and cén be appropriately selected in
accordance with the purpose. Examplels thereof include pblyvinyl
alcohol, modified polyvinyl alcohols such as cation modified polyvinyl
alcohol and acetal modified polyvinyl alcohol; polyvinyl pyrrolidone and

modified polyvinyl pyrrolidone such as copolymers of polyvinyl
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conbi nati on. Exanples of an internally added sizing
agent used in making the support include neutral rosin

wobasnogsagent s for neutral paper nmaking; al kenydT/JP2007/066507

succinic acid anhydrate (ASA); al kyl ketene dimers
AKD) .. and tro eum resin based si zi ng agents. ng
biobidop e diiYing L AEetate podp Bngr s onpy e il aing And
succinic acid _anhydrate are particularly preferable,.
Aimptugdamaneethyl matbaorylate, copolamers of auebernizetbyinyd
needed to provide sufficient size effect, it may not
perivlxoae alvdedinge thettad et hyl ﬂl@tbﬁﬂﬂylat@rﬁhm&oﬁdlﬁmeﬁé of
This is because adding the alkyl ketene diner

9 ‘j%‘-i?&hd&h% dAd ﬁiétﬁ&aﬁlgﬁ{ &élﬁgg)?i tﬁ%e&ﬁﬁegﬁrﬁﬁﬁ%% of

ng paper I um easl er

3 df o RefSaet i oy Ferheap et bk SR T

support is not partlcularlé limted and can be

agfl hydraxynropplespmlenes mndafipd gellulose such aganatwniiadh

the purpose, while it is preferably in the range of 50
Wy faxy20Rylasllulbie; pul§estewapdPicrylictde]l E49O! incl Smine resins
preferably in the range of 45 g/n2 to 290 g/ n2.

RS PR Y
o e BTG5St i e,

conbi nation with organic pignents.
oxidized starch, phosphate esterified. starch, self- mod1ﬁed starch,

cationized starch or various modified starch, polyethylene oxide, soda

polyacrylate and soda alginate. These may be used alone or in

" combination.

Among them, polyvinyl alcohol, cation modified polyvinyl alcohol,
acetal modified polyvinyl alcohol, polyester, polyurethane, copolymér's of
polyester and polyurethane and the like are particularly preferable for
improving the ink absorbency.

The water-dispersible resins are not particularly limited, and can be
appropriately selected in accordance with the purpose. Examples
thereof include polyvinyl acetate, cbpolymers of ethylene and vinyl
acetate, polystyrene, copolymers of styrene and (meth)acrylic acid,
copolymers of (meth)acrylate ester, copolymers of vinyl acetate and
(meth)acrylate ester, styrene-butadiene copolymers, ethylene-propylene

copolymers and silicone-acryl based copolymers. Crosslinking agents
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Exanpl es of the inorganic pignments include kaolins,
heavy cal ci untar bonates, |ight cal ci um carbonates,

wa@ a0sioessusul fites, anorphous silicas, titani unpehir067/066507

nagnesiun1carbonates titani um di oxi des, aluninium

hydr.oxi drOXI nesi um h
SYeh 83 et Bl oieed alaing, MeEy MR GTEhometEHTRED! | ns
are preferable for |ts capability to provide excel|ent
bydeoxyprenydene wrea padoseadnat& nasmbe sonfainedabCepolymers
obtain a recorded inmage that is as excellent quality
Baviag 4 GAesueh 48 Nembyhylbl s&lylamidyd ahd selbeasdy-Bekilg ability
t he kaolins include del am nated kaolin, baked kaolin -
ﬁﬁ% ?Q& bBGREEd KRR bimoRs ghgﬁ & e ﬁ%éd'."gfsms can be used in
|cat|on In order to obtain desira
sur % is preferred that a kaolin haV|ng a
or:in ?Eﬂgnﬂ|aneter di stribution in which particles
having.a diameter of 2 mmor smaller is 80% by mass or
mor Theculded S0y ofitke waterrbased resih@ee100msrka by inmass of
The added anount of kaolin is preferably 50 parts by

tRSpigdie s HrefirabBPidthid farbe GBS pafls Bynmiask 86400 pAresby
the added anmobunt is less than 50 parts by nass,

G5 SRR R S P Py o

provi d ile it is re prefera y 90 parts by

Braspes gw%eé&&m@t atithf warersbasedesin i Sptarmytiedgo that
particul arly, thickening property under - high shearlng

tha gksoybenteprawiriy tathe redoedingmnedavoefithe igkaspipssted in
of the organic pigments include water-soluble

didepRedirange.

When the water-dispersible colorant is used as the colorant, a

" cationic organic compound may also be used. The cationic organic

compound is not particularly limited and can be appropriately selected in
accordance with the purpose. Examples thereof include primary to
tertiary amines, monomers, oligomers and polymers of quaternary
ammonium salts which form insoluble salts by reécting_ with a sulfone .
group, carboxyl group or' amino group in a direct dye or an acidic dye
contained in a water-soluble ink. Among them, the oligomer or the
polymer is preferable.

Examples of the cationic organic compounds include dimethylamine
epichlorohydrin polycondensates, dimethylamine ammonia
epichlorohydrin condensates, poly(trimethylaminoethyl methacrylate

methyl sulfate salt), diallylamine hydrochloride salts, acrylamide
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of , for exanple, styrene-acryl copolynmer particles,
styrene -butadi ene copol yner particles, polystyrene

w@2008i0zd8es and pol yet hyl ene particles. Two or POI/EP290R(66507

organic pi gments may be m xed in conbi nati on. The added

nt of t nt |s pref

HRniemsre. o fai B ooy ofidt 15 S Patdy e
to 100 parts by mass of all nts cqntalned in the
polsallnkiminehydmeblosidesalts, plrenllareme dirorldoride salt
excel l ent gloss surfaces and its specific gravity
dizllplaméhy hydeddhdoridé aalt), hesrybimideedialigtpgaitieccdpolymets,
enabl es to obtain bul ky and highly gl ossy coati ng

u e
i a?ﬁédaﬂ? P 3‘?9&3 £ R BB BN ploR

ve- S ma t, be opt ai ned,. We

BepiiEh i By el alEyle DA AT Pelioy HALBBRILS ng
sol ution na be degraded resulting in the reduction
ammewniyue shlt copdensaties, dianethyldinllyt ammanium chloride i n
its cost. The organic pignent nay be in a formof a
polydaailylingrhylzam el hpdvochleidshles, dplgldiallyldymethythi |
t he holl ow type preferably having an average particle

%aw ngl%gn\%m gldég{ g‘%%t(@@‘}t oyl |s p?ﬁ?%hﬂ{gﬁ{ e%ﬁﬂmly
e e T T

account. For the binder, it is referable to use a
hedeachloridel sakglemivativie) tansylamiste dadlyldimeathy] ammowizen

one of water-soluble resins and water dispersible

Eisierite copolysess)ataflhte sifles] actPRmiiealialglaiine resins

hydrochloride salt copolymers, ethyleneimine derivatives such as

" polyethyleneimine and acrylamine polymers and modified

polyethyleneimine alkylene oxide.v These may be used alone or in
combination.

Among them, it is preferable to use the low molecular weight cationic
organic compounds such as dimethylamine epichlerohydrin
polycondensate and polyallylamine hydrochloride salt in bcombination
with the cationic organic compound with a relatively high molecular |
weight, including poly(diallyldimefhyl ammonium chloride). By using
those in combination, the image density is enhanced, and also it is
possible to reduce the occurrence of feathering compared with using only
one of them.

The cation equivalent of the cationic organic compound, measured by
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are not particularly limted, and can be appropriately
sel ected in accordance with the purpose. Exanples

w0 mesenid ncl ude pol yvinyl al cohol, nodified padyy20yil066507

al cohol s such as cation nodi fi ed pol yvinyl al cohol and

acet.al difi ed V|n ohol ; pol V|nyl

51 Hbtion-eRBis Btinguringt chip R st el as

copol yners of ponV|nyIpyrroI|done and V|nyI acet at e,
pislinenblue,ds prefeyablyin die e efidimeialg:th§imed/soeWiyen

nmet hacryl ate, copol yners of quaternized vinyl

the et egaivalehtdisiatthyuk aih peadtexllefitidlagrogerties @ be

copol ymers of vinyl pyrrolidone and

HF(H'&%% gxggﬁgu gegésff tcﬁé{ Oxyrre'thhéﬁﬁo{qnﬁflh? HHtidifed below.
e L S and Py Oy BB €Sl 02 ition

hydr oxyet hyl cel | ul ose; pol yester, polyacrylic acid
teshneque, thelcabione ergsinns comnproddfis diupeduutht distHiadewater
synthetic resins such as copol yners of pol yester and

SOtay tHe il cop@byt 190.NYabY Yhass, aith pH is not adjusted
pol y( et h) acryl am de, oxidi zed st ar ch, phosphat e

Stan éLf%‘?Q%éPﬁéﬁl?nﬁﬁL{*?ﬂﬁpf@ sl ?ﬁ%ﬁﬁﬁﬁé@?ﬁ
R R MR T A e

aIcohoI cation nDdlfled pol yvi nyl al cohol acetal
Amoiunit of the catipmyl orghnshaimppwh ¢ sstess thao I()y&h gahhdhe image
copol ymers of polyester and pol yurethane and the |ike

s BsiPpiddyChibtld yumceéxﬁnﬁhhgréwd hAABRRY bBEirr8fcd erathermg

.absorbency.

may not be prevented.

The surfactant is not particularly limited and can be appropriately
selected in accordance with the purpose. It can be selected from any one
of anionic surfactants, cationic surfactants, ampholytic su‘rfactants\a'nd
nonionic surfactants. Among those, the nonionic surfactants are
particularly preferable. By adding the surfactanf, the water resistance
of the image can be enhanced, the image density can be improved and
occurrence of bleeding can be prevented.

Examples of the nonionic surféctants include higher alcohol ethylene
oxide adducts, alkylphenol ethylene oxide adducts, fatty acid ethylene
oxide adducts, polyvalent alcohol fatty acid ester ethylene oxide adducts,
higher aliphatic amine ethylene oxi_de adducts, fatty acid amide ethylene

oxide adducts, ethylene oxide adducts of fats and oils, polypropylene

72



10

15

20

The wat er-di spersible resins are not particularly
limted, and can be appropriately selected in

wanosnance with the purpose. Exanpl es ther eof pamisthue®esso7

pol yvi nyl acetate, copolyners of ethylene and vinyl

acet at ol ystyrene, c | ymers of rene .
BhoRs Ginlie SRl aitRicss dRBRAGa Geter el ) Hafty acid ester
ester, copolymers of vinyl acetate and (neth)acryl ate
eEpentaesythriied fatiyaatiidestarmfsbybitelsand sorbitan, fatty acid ester
et hyl ene- propyl ene copol yners and silicone-acryl based
cDpadrysE raky Cetdes| of polyicil egtealcsBolCan & fa i tabid ahlidedf
nmel am ne, methylolized urea, nethylolized :
0Dy | ' . he..cont ai ned.

QUERIRGAE)  PRE ) b P R 18 iR P de
and ,sel f .cross-| i nki abiljty may also be used. T
o b Riens pliohsE afe pab biuiatiafisdtmded S can bo
conbi nati on. The added anount of the water-based resin
pppropuiately selepiedimsarccofdanne withrbbetpurpope.of Bxamipjes n
the range of 2 parts by mass to 100 parts by mass, and
tidreopid ed@Blyterdls! tiemeaidelpropands Peh tRyrytBsits  orbitols
parts by nmass. The added anmpbunt of the water-based

I ] et ' 0.3: I .
Al shotel | ARGt CodilR nduife 00 REWMR PG el b i
desi red range. en the, wat er-di spersible colqrant is .
fubiitided math allsvlaRe oxide sHchoAt Brpsant emé&ﬁfgbmaiwmde
al so be used. The cationic organic conpound is not
pathé camge inywhiich wademsaubditytrandppkept axe availaldeecThd
in accordance with the purpose. Exanpl es thereof

rélhbéiaeRt kAR ¥ préferably 50 % or less. HLB (ratio of the

hydrophilicity to the hydrophobicity) of the nonionic surfactant is

" preferably in the range of from 4 to 15 and more preferably in the range of

from 7 to 13.

The added amount of the surfactant per 100 parts by mass of the
cationic organic compound is preferably in the range of 0 part by mass to
10 parts by mass and more preferably in the rangé of 0.1 parts by mass to
1.0 part by mass.

Other necessary ingredients may be added to the coating layer,
provided that the ingredients are Qithn the scope of the present
invention and can achieve desired effects. Examples of the other
components include additives such as alumina powders, pH adjusters,
preservatives and antioxidants.

\

The method of forming the coating layer is not particularly limited,
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tertiary am nes, nononers, oligoners and polyners of
guat ernary ammoni um salts which forminsoluble salts

wdyoos®zasii ng wWith a sul fone group, carboxyl grecpIE007/066507

amno group in a direct dye or an acidic dye contained

er - sol ubl in : ng th n1 t he ol j gonmer or
#Rd Cﬁqu?r?é?myrw eepteds BRSSAIIEECH MR she3iFhone, For
or gani ¢ conpounds i ncl ude di net hyI am ne
eximhleoibean be dommed byridmreghatingdhasuippbrihwith acoanng
epi chl or ohydri n condensates, poly(trinmethyl-am noet hyl

selubiaarot ipdyimet the c@‘ﬂirfgaé(ﬂuﬁahto)n thd @lpporém ThRe method of

hydrochl oride salts, acrylanm decopol yners,

ok e%“g’rfﬁzﬁlﬂ%%% L R R

hydr ochl oy i ﬁ sal.t. diall Iam ne h drochl ori salt)
PIAPZIAt aLV%ﬁ aftediinRcrardanos Wikhthe BIBPYSE-nyk emeFranple, a
copol yners, di cyandi am de annonlunlchlorlde urea
canting tetchiiee turdfrsmndse selottedl frginevmpots ervtig machines
di cyandi am'de ammoni um salt condensat es,

Hicheding! ﬁbﬁi&eﬂtioﬂﬁﬂl@iﬁe’»i?ﬁe@@' @Ehﬂﬁroll size press, a film transfer
pol ydi al | yl met hyl am ne ydroc I or| de salts,

9 é Slal ! é@g a%‘H‘&B&é&T& %fk ?23 e r and a curtain
Al y yi "uUm ¢ ?‘fe

d| OXI d po d| aI I yI [ rret yl ammnl um chI Qri de

eRateTy | Wﬁzéewaﬁ%m%ﬁ@ Fefd, the eoatang gakutipa should be

acryl am de dial |yl di met hyl amroni um chl ori de

voprdgnated or depgsitedusingt the @nvghtiondkb side gireys, dbk pate roll

hydrochl ori de salt copol yners, ethyleneim ne

§igk ipyadd etheSHRH tAfndTol ¥Rk HreSo BdthNIBd 3G Fupfer rﬁﬁkﬁfg

pol ynmers and nodi fi ed

machine, and finished with an on- machine.

The amount of the coating solution to be provided on the support is
not particularly limited and can be adjusted at an appropriate level in
accordance with the purpose, while it is preferably in the range of 0.5 g/m?2
to 20 g/m? and more preferably in the range of 1 g/m2 to 15 g/m2 based on
the solid content. |

Subsequently, the thus formed coating layer may be dried in
accordance with necessity. In this case, drying temperature is not
particularly limited and can be an éppropriate level in accordance with
the purpose, while it is preferably in the range of about 100°C to 250°C.

The recording medium may contain a back layer on a backside of the
support and another layer in bétwegn the support and the coating layer or

in between the support and the back layer. And a protection layer may
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pol yet hyl enei m ne al kyl ene oxi de. These may be used
al one or in conbination. Anong them it is preferable

wo oo08eg3sihe | ow nol ecul ar wei ght cati oni ¢ or gapeTJIP2007/066507

conpounds such as di net hyl am ne epi chl orohydrin

il RaRt o 6 Polend Taveh SR BoppleyiP oreomtlaner wavtbe

a relatively high nol ecul ar wei ght, including

di al | yl di met hyl armmoni um chl oride).” By using
those in conbination, the imge density i s enhanced,
and FHesfecording mediaihlcantbe seleeted firdra vaatdty cfIaR)jedf
feathering conpared with using only one of them The

£&dolr@Th é@é@?}{e(l)l?%s b Gidlelr Q:B:]ﬁnﬁx;éli’q ﬁvﬁﬁmmduas

nmeasur e a co titration tec € usi ng

ol yyi nyl tassium sul fate and tol uidi ng blue, .is
e g e DRt Rap s Cotid megper GomOfesh fuh g and
the cation equivalent is in that range, excellent ink
epaipd mapes femgrasauremranting. in the range of the dried
adhesi on anount nentioned bel ow. When the cation

equiCuh eiirciadlyrdadlutiel chbitetipee fbPpsiriting Bicl@de those used
techni que, the cationic organic conmpound iIs diluted

145 6 S ALt
BOR 48T PSSO A A G

adhesi on anmount of the cationic organi ¢ conmpound is
bigg soateshpap @, Yight weight contgd papesany Inghtly ovatied paper.
sufficiently inproved and the occurrence of feathering

Those types of paper are used for offset printing, gravure printing or the

like.

More specifically, examples thereof include AURORACOATER
(available from Nippon Paper Group, Inc.) and POD GLOSSCOAT
(available from Oji paper Co., Ltd.).

(Ink cartridge)

The ink cartridge of the present invention contains a container for
housing the recording ink of the present invention, and further contains
appropriately selected other members in accordance with the necessity.

The container is not particulariy limited, and its shape, structure,
size and material can be appropriately determined in accordance with the
purpose. Suitable examples thereof include ink containers at least

having an ink bag made of, for example, aluminum laminate film or resin

film.
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may not be prevented. The surfactant is not
particularly limted and can be appropriately sel ected

wO0 nogessixance with the purpose. It can be selmcl/gad007/066507

fromany one of anionic surfactants, catlonlc

surf ant s tic, surfactant

o kbR RSkt e B3R G ihel PR Pafarencs 1o
articularly preferable. By a the surfactant, the
ber 1 padi %t bis a Ntew ﬁagmpé@m%b shemingrihednk ¢atridge of

I mage density can be inproved and occurrence of

thepriseqt ¢avernttornr eNERt 245 a kiawekemplarilynshewwitigoa case (or

surfactants include higher al cohol ethylene oxide :

Qﬂ%g@éﬁh 1%&/419@9334 g%%ﬂx@ﬂ?k eguggqggeggbtg £F éait y

aci yl ene oxi cts fatty

am s AR SR iR e iﬁtwﬂg tnds %@1 Fom an ink

ethylene oxi de adduct s, ethylene oxi de adducts of fats
tlet 342 dntopon ymk bpg 24 e gigas existipedherainiiddeadratedsand
fatty acid ester of glycerol, fatty acid ester of

flent ety idlhinlepR42 iathernddly fiasideto 185 closédi t Wheangsed, the
sorbitan, fatty acid ester of sucrose, al kyl ether of

f t
L A s
t Th I I
as«??lre?cﬁp&a%y Foset B0 4R ol LB Wi+ n8hey reembered

in accordance with the purpose. Exanples thereof
i nclThteinkl hagPél 35 a packuighiesihrromade of, for example,

pentaerythrits, sorbitols and sucroses. An ethylene
Qkixﬂﬁuﬁﬁﬂltﬁiunatt@ F3@ havinBin aia peafdeabllefye 0Asishown in FIG. 2,

substituted with al kyl ene oxi de such as propyl ene

3 ffk 85g Qﬂtﬂig %@ﬁaﬁ§ _'h%ﬁsed in a plastic cartridge case 244 and

" detachably loaded in various inkjet recording apparatuses to be used.

The ink cartridge of the present invention contains the recording
ink/ink set of the present invention and detachably loaded in various
inkjet recording apparatus to be used. It is particularly preferred that
the ink cartridge of the present invention be detaehably loaded in the
inkjet recording apparatus of the present invention, described below.

(Inkjet Recording Apparatus and Inkjet Recording Method)

The inkjet recording apparatue of the present invention contains at
least an ink ejecting unit, and it further contains appropriately selected
other units such as an impulse generating unit and a control unit in
accordance with the necessity.

The inkjet recording method of the present invention contains at
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in the range in which water solubility can be kept are
avai |l abl e. The replacenent rate is preferably 50 %or

wo ems/023gB (rati o of the hydrophilicity to thepcT/JrP2007/066507

hydr ophobi city) of the nonionic surfactant is

referably.in. the ran of, f m4to 15 and r
fﬁaé %PdBLfJ‘MI%%tePaﬁgg ip futhgFpontagng SPPWI%&?E% gelected
anmount of the surfactant per 100 parts by nass of the
eldier shérs sucdems endmmdendenerating steptind a gontrelling gtep in
of 0 part by mass to 10 parts by nmass and nore |

ok @i withntHehgedeasigg. of 0.1 parts by mass to 1.0
part by mass. O her necessary ingredients rray be added

to ihg i&gié'ttljegoxl(ﬁxg e ;ahéfdc(ﬁg é)tlja@%ng 1@1%eh dé §u1tably

are wt he 'sco |nven on an

chi eve de red fects Exarrpl es of ot her
%‘r%ﬁﬂ%ﬁﬁ?‘@ Hgleegaa?qrm%ag%wtag okl Fesems igeRtion.
H adj usters, preservatlves and antioxi dants. The

¢ em‘ctm@rstep gantbe syotahilygerfoyored withdihe ink ejecting unit.
particularly limted,and can be appropriately selected

ARdane dpeancetivhédotig P H SR be UitaDIR PRI Prmeld WAR hR
formed by inpregnati ng the support with a coating

B2 Ak ?%m?.ﬁ o@ﬁ@{ ﬁhg@ Q?,h(ﬁggﬁipng solution on the

suppor regnation/application is
not cul a and an be appropriately

sel eg{algi:l % éltpurpose For exanpl e,

a coating machi ne therefor can be selected from

var (Thesnkcegectmng stephisrfes ejactingodnogs af the vecurdonginls o the
press, a gate roll size press, a filmtransfer

present invention by applying impulse thereto to thereby form an image.

The ink ejecting unit is for ejecting drops of the recording ink of the

" present invention by applying impulse thereto to thereby form an image.

The ink ejection unit is not particularly limited. Examples thereof
include variety of nozzles for ejecting ink drops.

The impulse can be generated with, for example, the impulse
generating unit. The impulse is not particularly limited and can be
appropriately selected in accordance with the purpose. Examples
thereof include heat, pressure, vibration, and light. Those may be used
alone or in combination. Among ~those, heat and pressure are suitable.

Examples of the impulse generating unit include heaters, pressure
devices, piezoelectric devices, vibration generators, ultrasonic oscillators
and lights. More specific examplee include piezoelectric actuators

including piezoelectric devices, thermal actuators utilizing the phase
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size press, a blade coater, a rod coater, an air knife
coater and a curtain coater. However, in terns of

w@e®B/0238ne coati ng sol uti on shoul d be i npregnarP@dIRM007/066507

deposi ted using the conventional size press, the gate

roll size press or. the filmtransfer size press

fhanen G aeherat Egvlfﬁﬁisprbglm RiLHR ?na%lactrfcr#%a{e@w#ﬁr
an _on-machi ne. The anount of the coating solution to
sechpanaihvad element shappanemiosy alpy petuatons atilizing the aptal
and can be adjusted at an appropriate level in .

phssy elaine péridrathEbp vépsatudbiviaidtion, indl eeetrablatic n
the range of 0.5 g/n2 to 20 g/n2 and nore preferably

j r f . n?2 based on the solid
%@ﬁ%@nfﬁﬂggﬁg'ﬁﬂéﬁg%§%s%ﬁg}ﬁﬁ%é formed coating | ayer
may, he dried. i n .accordanc ith necessity,. In.this

casd.pedpgthofl eksipeting e ni?lgmseﬁs he w%ﬁn; ke gt

and can be an appropriate |level in accordance with the
partpodarlydimnitediand eampbefselestddyin accomdanemyating seleoted
100 C to 2500C. The recordi ng nedium may contain a
hagtlseapde aiplidadicy dtuplel Whenliialik wed sandeliaipulse,
| ayer in between the support and the coating |ayer or

e R e e S
|.ayer, Anmonol ayer or mul{jl ayer y be forped, The, .
thaoyeh; ff sremple adherak bead te dhs FerArdans il hopsed in a

i nkj et recording paper as well as from et her

veponding ladd d/ toatbeire by gen@rade babbldasnal thei regordigglink, and then
printing paper, coated paper for offset printing and

the recording ink is ejected in the form of drops from nozzles at the

recording head by the pressure of the bubbles. When pressure is used as

" the impulse, the ink drops can be ejected by, for example, applying a

voltage to the piezoelectric element provided to a so-called pressure room
located in the ink flow path of the recording head so that the piezoéléctric
element is bended and thus the volume of the pressure room is reduced,
ejecting the recording ink in the form of drops frofn the nozzles.

The amount of the ink drops is preferably in the range. of from 3 pl to
40 pl. The ejection speed of the ink drops is preferably in the range of
from 5 m/s to 20 m/s. The frequeﬂcy of the impulse applied to the ink is
preferably 1 kHz or higher. It is preferred that formed iniages have a
resolution of 300 dpi or higher.

The control unit is not particularly limited and can be appropriately

selected in accordance with the purpose, provided that it is suitable for
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coat ed paper for gravure printing. Conmercially
avai | abl e coated paper for printing include those used

wao ovosioradust rial printing and publications, i ncir(uﬂjmg07/066507

cast-coated paper, art paper of AO and Al si zes,

SiZ e@@%,ag;g,@ rga%ngﬁpt 18}2?? 31%8’2: %g %ﬁggﬁsan gleapb‘ﬁfe? {ereof

coated paper. Those types of paper are used for offset
prclwde vagiety efamstryments surhors sdynernickes aibicemputers.
specifically, exanples thereof include AUROCRACOATER

(avaid eélbedimhem of GrepirgeRe the vlkjet teesrdingiflefHo of the
GLOSSCOAT (available fromQi paper Co., Ltd.). (Ink .

gxaerskht A8fnti egéfﬁ (Rl %%%g?{]mhg%g%a‘iéﬁ&t f’t'i%ﬁﬁ&b(%?t

ontalns a con er for recor

Ihe rese vent, nd urther ai ns

d Véﬁisb? f&(&,n Prongederthe drasingt. A ghown in
W|th t he necessi ty. The contai ner is not particularly
FIGh 3.ctthe iakgeti tesoshagappatratict ecomdains 2 body d Odna graipal
can be appropriately determ ned in accordance with the

fARAS frayI0Z fR2/16a & PURY dtbedRAf td thel by 10K a copy

cont al ners at | east having an ink bag nade of, for

f‘%&?{rg}gg %s q u ent %i t“ LL % %e%ahke %%(#ﬂ%’g%ﬁ\%k%h%% tlc’le 3 f:l PFHeq

ith reference to . lis a vi i
M%ag@syagqmﬁgef&ermﬁﬁf @é’%t.?lil a@&calftr%dfg@ ]19P ection
invention. FIG 2 is a view exenplarily. show ng a case
tot. In FIG. 3, 111 is an upper cover, and 112 indicates the front side of

the inkjet recording apparatus.

An operation section 105 inclliding operation keys and/or displays is

" provided on the ink cartridge loading section 104. The ink cartridge

loading section 104 has an openable and closable front cover 115 provided
for enébling to exchange an ink cartridge 201.

As shown in FIGs. 4 and 5, a carriage 133 1s retained with a guide rod
131 and a stay 132 in the main body 101 so that the carriage 133 can
slidably retained in the primary scanning direction. The guide rod 131
is beard with two side plates (not shown) provided right and left of the
guide rod 131. The carriage 133 ié driven with a main scanning motor
(not shown) in the direction indicated by the arrow shown in FIG. 5.

In the carriage 133, recording heads 134 which are composed of four
heads for ejecting recording inks of yellow (Y), cyan (C), magenta (M) and

black (B) are arranged in the direction intersecting with the primary
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an external container) housing the ink cartridge 200
of FIG 1. As shown in FIG 1, ink is filled in the

wonbosmasstizi dge 200 froman ink inlet 242 into RPOT/IPI07/066507

bag 241, air/gas existing therein is deaerated, and

t hen .t he,.i nk. inl 242 s thermal |y fused be .

TRGE AR e e ik S0P DRFUPE AYEo05 Y Bpreurding

to an_inkjet recordi ng apparatus through a needl e

beadls§3¢ Ay dirgntedndowmward] et 243 which i's a rubber

menber. The ink bag 241 is a packi ng nenber nade of,

f or Exeanples,ofauchiinkjemnhleads mdiieh fcohstitwebei thg recorling heads

perneability. As shown in FIG 2, the ink bag 241 is -

154 %hMdBAUBE e d HipBel vAith G &aﬁkr' 3Q€aGAS fnéditt &ect ink

det achabl y Ioagggmﬁﬁ varPSU% [ j%ﬁ r%co?g?ng ectm
arat yses to. be used. The ink cartridge of, th

g, Rrclfifing PiegreleEiric riarars TURuPIIorIRkIT legants,

of the.present invention and detachably |oaded in

thanmealsagturtars ytdizsnaithe rhasechange by gemensidng liguid £ilm

particularly preferred that the ink cartridge of the

borgwithwe eldcoficheat ebmedradr yudlpagachdat elév@entikiheipe
recordi ng apparatus of the present invention,

. I .
R Bhup R Rtbo i N Ane JRESE|NPHRET AR Ribrated by
aratus of the present invention contains.at |east

B PRIataFe YRFRgomnARA Cleriroqtaniy AchuRtors Hiliige an
appropriately selected other units such-as an inpul se
g@n@maﬁﬂwgﬁun¢¢ and a control unit in accordance wth
the necessity. The inkjet recording nmethod of the

pr eSEHY cdririsiet 133 coitaimi fith-edhleasss &y é4th &jleeinlnfr

step, and it further contains appropriately sel ected

supplying them to the recording head 134. Each color of the recording

" ink of the present invention is supplied from the ink cartridge 201 of the

present invention, provided in the ink cartridge loading section 105, to
the sub-tanks 135 through ink supplying tubes (not shown).

As a means to supply paper 142 loaded on a paper loading section (or
a pressuring plate) 141 which is located at the copy r_e.ceiving tray 103,
emilunar rollers (or paper supply rollers 143) and a-separation pad 144
are provided. The paper supply rollers 143 are to separate and feed a
sheet of paper one-by-one from loa(ied paper 142. The separation pad
144 is facing the paper supply rollers 143 and composed of a material
having a large friction coefficient. The separation pad 144 is biased
toward the paper supply rollers 143.

Paper 142 supplied by the means to supply paper is fed under the
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ot her steps such as an inpul se generating step and a
controlling step in accordance with the necessity. The

wo ndogmsstecor di ng nmet hod of the present inventpPonigam 066507

be suitably perfornmed with the inkjet recording

appar,at us o he .present invention. The.ink ejectin !
5@%5(1&%151%@ Lod b §he SlQrinergRRs 4 freingRolfj1Bd R deeding
unit. And the forementioned other steps can be .
papen by byelédrontdtiniabsorpiaon;a eounter soler b52 for feniding
accordingly. Ink Flying Step and Ink Flying Unit - The

pAfe el 22 fidig thé efedrs fHrbughecihide TIFOPP s@hdwithing paper
recording ink of the present 1nvention by applying :
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Ink of the present invention by applyi i npyJ se
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unit is not particularly limted. Exanpl es thereof
parpembcwlarlyetoyparfalleb o thes directiep of féatyng heltdt i andThe

i npul se can be generated with, for exanple, the

tipPpesSu LRy Aliedd 535 W hich{ea Emﬁﬁe@uﬂﬁg section 154 and
particularly Iimted and can be appropriately sel ected

' r A I POKE.«. Exanpl f . .
Pg%‘ﬁggg 0&%@%%@1&? l}e'fflg ¥ PR feﬁiﬁgﬁgﬂf}% ﬂ fsr I?%f]‘%%eed with a

eaf’, sure;, Vibrati on,

y be .ysed al one or i.n conbi nation, Anong those, heat
gﬁarq&r rallor 1664502 chargipgamitforchareing {E%%unfﬁfﬁm%@e belt.
generating unit include heaters, pressure devices,
pi eZlle feetlmgbelebdas anverndlass beltgprooidedasd tensioned
ultrasonic oscillators

between a feeding roller 157 and a tension rollei' 158, and capable of to be

rotated in the paper feeding direction. The feeding belt 151 contains, for

" example, a resin surface layer which serves as a surface for transporting

paper, has a thickness of around 40 pm and an uncontrolled resistance
and is made of, for example, a copolymer of tetrafluoroethylene and -
ethylene, or ETFE, and a back layer (such as middle resistance layer or
gfounding layer) which is made of the same matefial as the resin sﬁrface
layer and has a resistance controlled with carbon. A guide member 161
corresponding to the printing region of the recording head 134 is provided
on the back layer of the feeding beit 151. A separation claw 171, papér
discharging rollers 172 and a paper discharging roller 173 are provided as
means to discharge paper 142 on which an image has beén recorded with
the recording head 134. The sepa;ation claw 171 serves as a means to

separate paper 142 from the feeding belt 151. And a copy receiving tray
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preferably in the range o

and |ights. Mre specific exanples include
pi ezoel ectric actuators including piezoelectric

walswsoss12 t hermal actuators utilizing the phasechange/066507

by generating liquid filmboiling with an

tric-heat converter such as, a heat ele t, sha
O Sin A5 ed RGP SraTie s e BratenicUptsging Foller
change generated by tenperature variation, and
¢V2ctrostatic actuators utilizing an el ectrostatic
force. The nethod of ejecting the ink drops of the
I ec & bothgsidek papen tedifg indt!l 8T iy détiachh B, aftdckéd tdthe
selected in accordance with a selected inpulse to be .

ot TPy TP e ot e B i 81 takes
Re L e Fordiened Bt eatioRanlcld | hy devbrsely °

recording head to thereby generate bubbles in the
raabingi the halk reyersesitbat talken papeniangd then feed éheateersed
in the formof drops fromnozzles at the recording

papér hiybdthaepy thiescoutef réliv 1BHhh@she WRIInBNRISUSE | &

used as the inpulse, the ink drops can be ejected by,
' . . [ I ri

BB PR fodfie k00 1891 BOGviLeq R ThE BERE G o e
in_the ink f'I'?W(ﬁath of ggg recordi ng head so that the
b sdee PAPPE feading it Bhended and thus the vol ume of
the pressure roomis reduced, ejecting the recording
i nk Inthishmkjet racotdidvgoapp arabws, tfapen dA2) ie separatedrandhied
of the ink drops is preferably in the range of from3
Hhe-b9-oHe With tHeemehAS kb @ﬁ?ﬁ fwithetd Mhgdtufal 8irection

rom5 ms to 20 m's. The

Iifrggééﬁnc%yth%fs&b%&f.lﬁgﬂir ?)%rﬁ&?&&?ﬁri}ptc} ﬁlee fe@ ﬁlﬂgs direction,

" guided with the guide 145, and fed by sandwiched in between the feeding

belt 151 and the counter roller 152. The edge of that paper is further
guided with the feeding guide 153 to be mounted on the feeding belt 151
by pressurizing it with the tip-pressurizing roller 155, and then its
longitudinal direction is rotated about 90° against the feeding direction.
At that time, the feeding belt 157 is charged by the charge roller 156,
and paper 142 is electrostatically attached to the feeding belt 151 to bg
transported. The recording head 134 is driven in accordance with image
signals while the carriage 133 moves, ejects ink drops onto paper 142,
when whose moving is stopped to be provided with the ink drops, to
record one line of letters, characters or images, and then paper 142 is fed

by a predetermined distance to be ready for recording the next line. A
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preferably 1 kHz or higher. It is preferred that
fornmed i mnages have a resol ution of 300 dpi or higher.

wohesomsiy ol unit is not particularly |imted mowirecm 066507

be appropriately selected in accordance with the

r pose ded 't hat | abl.e forcantrollin
PP ia e orationns ¢l Mach b Gribet Fodumphpgaritus

t hereof include variety of instrunents such as
eoginascitheram deeording rminationrsguialnema signad andigatigg that
out ‘the inkjet recording nethod of the present .

tivBottbeediss slpdgee 142isaeatlesdinlthg réqpaint Hpiod. tThen,
present invention WI Il be described with reference to

ARl s el TS
ey YA naxasata&?péﬁa%dogt éﬁ%@néﬁm i Pl

stocki ng the paper on which i mages are recorded
135 reachies dost toremply satatectede al giveln agmaudtifdhe rocordimg
FIG 3, 111 is an upper cover, and 112 indicates the

frlof suiipdie dofroinhe (_Qirtfiﬂg_@ pdilng thiBRrubadaiik 149
operation section 105 including operation keys and/ or

eatV Bt (h reRULAE BBy Ly %‘2%%1%%9%@5{ RN the
el TorgTe BECTIAES ST o) (e oE RGN |

FIGs. 4 and 5 a carriage 133 is retained with a guide
canfridge M@cbtmylml nThéénkbiag dandye tkersoutt thetrefrom
the carriage 133 can slidably retained in the primary

by 0pehiig the k! dadbrid g8 208Yi Mefifil ch3fridge 201 can maintain its

capability of stably supplying reco'rding ink when it is vertically placed at

" the front area of the of the body 101. In that case, the ink cartridge 201

can be easily replaced even when the space above the body 101 is not
opened in 1ts surrounding circumstance - such as when it is placed in a
shelf or when something is on the body 101.

Here, the example in which the recording ink.of the present invention
is applied to a serial type (shuttle type) inkjet recording apparatus in
which the carriage scans is described, while the recording ink can
likewise be applied to line type inkj.et recording apparatuses having a line
type head.

The inkjet recording apparatus and the inkjet recording method of
the present invention can bé applied to various recordings using an inkjet

recording system. Particularly suitable examples to which they can be
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is beard with two side plates (not shown) provided
right and left of the guide rod 131. The carriage 133

wo0 :08n23en with a main scanni ng notor (not shopaw/Jr2007/066507

the direction indicated by the arrow shown in FIG 5.

In.the cartiage. 133, recorgding, heads 134 ich .are
s iR B g et o et ot AR mTs. of
yellow (Y), cyan (C), namgenta gl\/p_a.nd bl ack (B) are
apparajages, photecapiensandprinter/farsmilefphatedepyromplex
primaryscanning direction. The ink drop ejecting
digchineson of the recording heads 134 is directed
downwar d. Exanpl es of such inkjet heads which
CO”SYﬁﬁ%@&mB d FeRt&H ng heads 134 include those

Wt

equi ppe a energy generating nmeans to eject ink

dropg, includi i ezoel ectric actuators such a

oi endia ink Tecprdith matfer ot FgFeR{cnyEption igFpratsieddy the
the phase change by generating liquid filmboiling
weansf the eskief ceenyding apparatars andcthesnkietrwegprding method
el ement, shape nenory alloy actuators utilizing the

oftlR) pRfsaseivvetim. generated by tenperature variation,
and el ectrostatic actuators utilizing an electrostatic

for : ' tai -1.a f
cach Boo i e Rfde Pt fet f AR e Ron CHiveh B Ta b polhd of a
head,134. Each co] or .of the recording ink, of the .
BESEARE e 0D 18 100EEI P RO A5y HheecPTing &g Lt asing
201 of the present invention, provided in the ink

the recouding inkdifitheguesemininv@Btiono t he sub-tanks 135

t hrough i nk supplying tubes (not shown). As a neans to

supmihe ddpRicoidedl IRAEtathiThedr3REY inveatioRds $661posEd 0Pk

recording medium of the ink/media set of the present invention and an
image formed on the recording medium using the recording ink of the
ink/media set of the present invention.

The recording medium is not particularly limited and can be
appropriately selected in accordance with the purpose. Examples
thereof include regular paper, gloss paper, speciai paper, regular printing
paper, fabrics, films and OHP sheets. These may be used alone or in
combination.

The ink record matter can prox;ide high image quality without
bleeding and excellent over-time stability, and thus it can be suitably
used for various usages including source materials on which various

letters/characters and/or images are recorded.
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a pressuring plate) 141 which is |located at the copy
receiving tray 103, em lunar rollers (or paper supply

wo nloker3812143) and a separation pad 144 are pr o TlEd007/066507

The paper supply rollers 143 are to separate and feed
Eé%gﬁiﬁ1 paper one-by-one from | oaded paper 142. The
pad 144 is facing the paper supply rollers
143 and conposed of a material having a large friction
coefHé¢reinafter, With sefeariag torfyamplessand Comparativeiéxamples,
the paper supply rollers 143. Paper 142 supplied by
theineanidn © «xplingd ia Rtail Sinldegheufotlowih § Fxeeop s agd
head 134 with the followi ng neans; a feeing belt 151
OB EvBnaRlos HhcuRy o6l BELEASALA e TRARLRL HRE sodbe of
ans_t hrough a gui de 145 by sandw chi ng paper wth
gﬁﬁlp¥ﬁﬂﬁqﬂ§ belt 151; a feeding guide 153 for rotating
fed paper 90 so that its longitudi-nal direction is
chan§Rreparatinn Hixamaple Bl | y perpendicul arly to parall el
to the direction of feeding belt 151; and a tip
- pr ePrdphratieh 6PALBEoUDSoMitidihA iof Watea/Sol@blePsl§aisri NY
section 154 and provided on the feeding belt 151. The
' pbelt 151 is provided with a charge roller 156
ggﬁgh%%%kging unit for charging the surface of the
belt.. The feeding beli 151 is an_endl ess belt,
or o0 BazisbY s o alptige 14ig aarbygrids) qomolyser
and a tension roller 158, and capable of to be rotated
(T YPH3 2papanfaceded hySEBEOi BMC Chrepdrativin) geprsisentastiby the
contains, for exanple, a resin surface |ayer which
flovdagatrctavdl Remulan, Wik haktdndleAaRMNain RASh 20 to 24

thi ckness of around 40 mm and an uncontroll ed

E:ﬁfbioﬁtﬁgﬁles, an acid value of 190 mgKOH/g and a weight-average

" molecular weight of 10,000

d N

/L /K ;L Structural formula (1)
O .

17.34 parts by mass of normal LiOH aqueous solution having an acid

value 1.2 times higher than alpha-olefin/maleic anhydride copolymer of
the structural formula 1 |

72.66 parts by mass of ion-exchanged water

To prepare aqueous solution A of a water-soluble polymer compound,
the above-stated components were heated and mixed using a mixer,

alpha-olefin/maleic anhydride copolymer represented by the structural
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and is made of, for exanple, a copolyner of
tetrafl uoroet hyl ene and et hyl ene, or ETFE, and a back

wo 20080238821ch as m ddl e resistance | ayer or gr opOirFeg07/066507

| ayer) which is nmade of the sanme nmaterial as the resin

urface | ayer and ha resi stance gontrolled w,th
Bt 1w dinsthe o Tt YRS BGed R Bee vl tieh a very
printing region_of the recording head 134 is provided
smallpmpuskof updisselved iartickesdixgteddn: thessplutige Feasanameved
claw 171, paper discharging rollers 172 and a paper
By $dteringg aginga hitter baviag anpiverhge goRsdimBadteriof 5 pm.
di scharge paper 142 on which an 1 mage has been

recoqd‘ee%a%ﬁgntmrﬁggog)di ng head 134. The separation |
17

cl aw serves as a nmeans to separate paper 142 from

t he edi ng. bel 1 151. co ecgei ving trayl03_for
i < cErBttisn el Dipessel Sofiubof s T TEShspd Bisok Pigent
di scharging roller 172. Aboth-sides paper feeding unit
181 is detachably attached to the backsi de of the body
101. The bot h-sides paper feeding unit 181 takes paper

142 Inkd 8)J000sm! 6f 25 Got i sulphhgeshlitionedOg dbdathpn black
reversely rotating the belt, reverses that taken

Eotint e R R 223?’%5%% Fpdd fﬁ“ﬁ%&?ﬁm
Blaiog of SAD LOMLe e ilisel NG oifpineibaolBPRn rae

i nkj et recording apparatus, paper 142 is separated and
starredrad 300 rpme widey GhCnanadizeadted fippl§ hoapsr Thué it was

| ongi tudi nal direction directed to the substantially

pejpetedi to Wrbéidation!th€atineésl. Nkt fIAGS dBtBined reaction solution

was filtrated to obtain filtrated carbon black. The obtained carbon black

- was neutralized with sodium hydroxide solution and subjected to an

ultra-filtration.

The resulted carbon black was washed and dried, and then it was
dispersed in purified water. The solid content thereof in the thus
obtained solution was adjusted to 30 % by mass, and it was sufficiently
stirred. Thereby a dispersed solution of black pigment was obtained.
The average particle diamter (Dso) of the dispersed pigment was
measured, revealing it was 103 nﬁ. To measure the average particle
diamter (Ds0), NANOTRAC UPA-EX150 (a particle size analyzer
manufactured by NIKKISO Co., Ltd.) was used.

(Preparation Example 3)

- Preparation of Magenta Pigment-Containing Polymer Particulates
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guided with the guide 145, and fed by sandw ched in
bet ween the feeding belt 151 and the counter roller

wd 2ids/07dse2 edge of that paper is further gui dedped/sFeodingeso7

feedi ng guide 153 to be nounted on the feeding belt
51 b regsurizing it with the tip-pressurizing

ﬂ’b?ﬂe#e‘g!s%, 488 then its |ongitudinal direction is
rotated about 90 against the feeding direction. At

t hat <Pirgparaiiton eddP aly weirtSaBrtion Akar ged by the
charge roller 156, and paper 142 is electrostatically

at t dated 1t D fldek whittl wes bghippbAiwith Demdchanspdistieser, a
The recording head 134 is driven in accordance with

. Canal s i 1 3 D e i
AL s Ok gl Tp R AR b NG BBl o
e provided w .the ink drops, to record one line. of
Rl Bs Pubtpes Repersb Bt nibrogron et ar 2 e shrene,
fed by a predeterm ned distance to be ready for
Zé@péam?mml&em-olg ofdaurylovethiarylatpet £t g ofipolyethylene
term nated when the inkjet receding apparatus receives
glycbemethi @sitdi 10 § of Biyrahé eiadrogied ard 0 sbpnal
indicating that the bottom edge of paper 142 is
BERCIROC U S BSRREAD (LA Wby WS mBRAP (G Sk and

€ ‘copy receiVing’tray

he remajnj Qg unt of the recording ink in the sub
hetedions saonaubeEDthy adnpred § utigp el 1098 & 9fstiAne,
amount of the recording ink is supplied fromthe ink

2%.2tg olgeybionacid 1080 gudf langdknaeBmeryade, 36:0 g efcor di ng
ink contained in the ink cartridge 201 of the inkjet

pélgetlsilage abpl aldthatylhtd)ieOlRg of BdYotytiRhiyNndtRacrylate,

the ink cartridge 201 needs replacing. The ink bag can

§§.Otga5€§]ty%jﬁe %8&%9,‘“%6 g 6f mercaptoethanol, 2.4 g of

 azobismethyl valeronitrile and 18 g of methyl ethyl ketone was added

dropwise into the flask over 2.5 hours. After dripping, another mixed
solutibn of 0.8 g of azobismethyl valeronitrile and 18 g of methyl ethyl
ketone was added dropwise into the flask over 0.5 hours. After maturing
at 65°C for 1 hour, 0.8 g of azobismethyl valerom’frile was added, and then
the mixture was further matured for 1 hour. Then, 364 g of methyl ethyl
ketone was added into the flask to prepare 800 g of polymer solution A
having a concentration of 50 % by ﬁlass.

<Preparation of Pigment-Containing Polymer Particuiates Dispersed
in Water>

The following ingredients were‘sufﬁciently mixed: 28 g of polymer

solution A, 42 g of C.1. pigment red 122, 13.6 g of 1 mol/L potassium
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by opening the ink cartridge 201. The ink cartridge
201 can maintain its capability of stably supplying

WO sognhsig i nk when it is vertically placed atpahg2007/066507

front ar ea of the of the body 101. In that case, the
hYHrGARE blgdesus vt AR, b ge@ﬁn'exhg;le&hgg E?%d%:é%hd‘@ﬁ.% ¢ Be

space above the body 101 s not open
surrounding ciycu ance - .such as en it is ace
o5 R4 P e TR Ro s HR SoBRntd Ssbiny el kipated
the exanple_in which the recording ink_ of the gresent
uginge irod mil. apbhe thing ebtained pastet ype plagedtinte 200 geof

i nkj et recording apparatus in which the carriage scans
parifkslcwatagdandithe eeslileed atatatowak Bkffidently keisede Mhen,
applied to line type inkjet recording apparatuses

I .

AR Dy KSF0n ARG WEREE wEIE roliiel thr oo Ghipg an

resent. i nventi.on, can be applied to,vagious recordi,ngs
RXRRGP240r- | 6] QST 42 EFRIOKG CRPEERATUISIAS from th gpeulted
sui tabl e exanpl es to which they can besuitably applied
dirrlegsrd polupion; ¥ was shhiectad taa pressvge ffltxadion wsing a
appar at uses, photocopi ers and

polyvieylid@cslabtidé phernbeany fitterplkichtaahafi @verdgd pdce
Recorded Matter) The ink recorded matter of the

BRI O3 Tk AT 05, 0
N R A A

the solid content. The average particle diameter (Dso) of the thus

obtained dispersed pigment was measured, revealing it was 145 nm. To

" measure the average particle diameter (Ds)), NANOTRAC UPA-EX150 (a

particle size analyzer manufactured by NIKKISO Co., Ltd.) was used.
(Preparation Example 4)

- Preparation of Dispersed Solution of Yellow Pigment Surfactant -

30.0 parts by mass of a monosazo yellow pigment (C. I. pigment |
yellow 74 manufagtu’red by Dainichiseika Color & Chemicals Mfg. Co.,
Ltd.)

10.0 parts by mass of polyoxyefhylene styrene phenylether (NOIGEN
EA-177, a nonionic surfactant manufactured by Dai-ichi Kogyo Seiyaku
Co., Ltd., having an HLB value of 15.7) |

60.0 parts by mass of ion-exchanged water

The surfactant was dissolved into that ion-exchanged water. Then,

88



10

15

20

recordi ng nmedi um and an i mage fornmed on the recording
medi um usi ng the recording ink of the present

wO0 reenison. The ink recorded matter of the presEniP2007/066507
invention is conposed of a recording nmedi um of the

'tﬁéﬁe'i‘%zﬂbﬁt #ais fixddy t& Eﬁ‘é ﬁg%{tﬁféve"l‘lieoi Odiedls | bf‘ﬁﬂaeresulted

on the recor um usi ng t recordi ng

h d t. th t

PR TR mﬁ?}{ ST O @;'s%%?é@%%@aaw for 2
be appropriately selected in agcordance with the
bougo selne sy dispemumsoraching (QENGHILA Kb, gl oss

paper, special paper, regular printing paper, fabri CS,

oh Amefaatigre@Hiy WHEBICD., EﬁE‘p‘:éqlﬁﬁ@X)eﬂeniﬂBQﬁiro@hﬂi’lBe@ds 0/5 mm in
conbi nation. The ink record matter can provide high

SRR Mokl h oty SRS A Pliafyer HSES’%F%“ e
SaieditendgiERep ”CQ“%%F%%%S%mg@g%g?ga iST. sotuble

recorded. EXAMPLES Hereinafter, with referrin
Brbyetlang vesto mpanufacteraddy IS UL FAKED H@MI@ALS,
expl ained in detail and the foll ow ng Exanpl es and :
I ahavinge35-2 30 blyanasdofh gl adtive Remponsht,uatladid value of 40
l[imting the scope of this invention. (Preparation

%@gr@_}g& ul%d, Ve"eg)}ﬁ%?aég ﬂlo‘i&ﬁ‘ﬂﬂ?%§gl§%yi$,@60f®f&s added as

an aqueous solution of water-soluble polymer compbund to the primary

dispersed pigment. The thus obtained mixture was sufficiently mixed,
‘and thereby a dispersed sélution of yellow pigment surfactant was
“obtained. The average particle diameter (Dso) of the thus obtained
dispersed pigment was measured, revealing it was 62 nm. To measure
the average particle diameter (Dso), NANOTRAC UPA-EX150 (a particle
size analyzer manufactured by NIKKISO Co., Ltd.) was used.
| (Preparation Example 5)

- Preparation ‘of Dispersed Solution of Magenta Pigment Surfactant :

30.0 parts by mass of a quinacridone pigment (C. I. pigment red 122
manufactured by Dainichiseika Coior & Chemicals Mfg. Co., Ltd.)

10.0 parts by mass of polyoxyethylene-p-naphthylether (RT-100, a
nonionic surfactant manufactured by Takemoto Yushi Co., Litd., having an
HLB value of 18.5)

60.0 parts by mass of ion-exbhanged water

89



10

15

20

Compound - 10.0 parts by mass of al pha olefin/maleic
anhydri de copol yner (TYP 112, manufactured by SEI KO

waPhdos/mspor at i on) represented by the foll owi ngeCT/IP2007/066507
structural formula 1, which has an olefin chain with

20 t’ﬂlezsﬁfuﬁﬁét%@ v@is‘)&i‘éso]]@@d Eﬁtdjtﬁ’a&' 1Uﬁt ?&ﬁg (g%ge'i‘ 9 Then,

a Mﬁlg aver age ecul ar wel

t%ﬁﬁ’éﬁ%@ e ERER it i B el o

hi gher than ahfha o[efln/nalelc anggdrlde copol ner of
nHatwrerwhiohrhad suffinieni moistues weae despersedias 2& rpm for 2
i on- exchanged water To prepare aqueous sol ution Aof a-

hatiey usiplgubivet didpersioncaapkinedDYNO-MIDI cK$iaA ed
conponents were heated and m xed using a m xer, alpha

%ﬁ‘%@é@k 'b? n\ﬁ?‘ﬁf ?B ecd(?oe‘bgl %ﬁ@g& le e‘tﬂea%é 6.8%um in
bt ai ned and then snall ano
353 v@a‘ hy, 4 punasy dipgried %ﬁ@ﬂ%{ﬂ wia$ ght
renoved filtering using a filter having an average
Pubeeqii drlopagsihy maps opdfa05 tnwakerrpdlubly -
Preparati on of Dispersed Solution of Surface Treated

Blyaske Rin@fRRicrylié CopblPRier thaiifadtdrel 1508 EIRG BMDat €
sol ution, 9Qg of carbon black having a CTAB specific

e 55yl 1905 B0, B LR g v
gP HJ(B mg &%g and a weight average molecular we_ight of 16,000) was
added into the primary dispersed pigment.‘ They were sufficiently mixed,
.and thereby a dispersed sélution of magenta pigment surfactant was
obtained. The average particle diameter (Dso) of the thus obtained
dispersed pigment was measured, revealing it st 83 nm. To measure
the average particle diameter (Dso), NANOTRAC UPA-EX150 (a particle
size analyzer manufactured by NIKKISO Co., Ltd.) was used.
| (Preparation Example 6)

- Preparation _of Dispersed Solution A of Cyan Pigment Surfactant -

30.0 parts by mass of phthalocyanine pigment (C. I. pigment blue
15:3 manufactured by Dainichiseiké Color & Chemicals Mfg. Co., Ltd.)

10.0 parts by mass of polyoxyethylene laurylether (DKSNL-450, a
nonionic surfactant manufactured by Déi-ichi Kogyo Seiyaku Co., Ltd.,
having an HLB value of 18.3)

60.0 parts by mass of ion-exchanged water
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stirred at 300 rpmunder 60 0C, and reacted for 10
hours. Thus, it was subjected to an oxidation

wo e@srmni . The t hus obtai ned reacti on sol uti oPCTER007/066507

filtrated to obtain filtrated carbon bl ack. The
obt akae ﬁ"&‘&?ﬁ'ﬂ .vPAsa&i‘éaéﬁ%gﬁﬁw ﬁgdt' 66 0hhReSP WAt} Then,
hydr oxi de sol ution and subjected to an

Itra-filtration. ., The resul.ted capbon bl ack was shed

bigment v ahasadinie S RiREpor 180 PR GlrRYS Gifhe resalted

wat er. The solid content thereof in the thus obtained
guktnreonhighshadisufficient moggusp yere dispeased at 2,200 rpm for 2
sufficiently stirred. Thereby a dispersed sol ution of
hbaskugingrewet daspeabioal machinBN® ¥NO-MIEIPRDIIA) €

di anter (D50) of the dispersed pignent was neasured,

SR eyt 9 Y0 RGN BB 980 0o i

i ze anal yzer .manufactured b | KKI SO Co., Ltd.) , was
ﬁga@a?te(-pr iéﬁ?‘%’(}’u %R”&%ﬁb&eﬂ’s Segr%‘ﬁé‘fe&’cti was ghtalagdnt a
Pi gnent - Cont ai ni ng Pol ynmer Particul at esDi spersed in
Wt Srubseqirentdnradl parts bpoiassmf tBelaguieons selutivimoAafl L
flask which was equi pped with a nmechanical stirrer, a

wWagsEsTabRY polgndtirt do%q]ﬁihrﬁﬁﬁf PrégaedtiohMxdrdpR 1anded byx
tube and a drop funnel. and was sufficiently charged

thie] Y HLGO B NIHEGH PAARSTRR L6090 ( pyBl ol | ©
Bl b e g el Tl DS pan Sy nined Hlemleld $aGustry Co.,

Ltd., having 29.9 % by mass of an active cdmponent, an acid value of 100

mgKOH/g and a weight average molecular weight of 7,000) were added

" into the primary dispersed pigment. The resulted mixture was

sufficiently mixed, and thereby dispersed solution A of cyan pigment
surfactant was obtained. The average particle diameter (Dso) of the
dispersed pigment was measured, revealing it was 78 nm. To measure
the average particle diameter (Dso), NANOTRAC UPA-EX150 (a particle
size analyzer manufactured by NIKKISO Co., Ltd.) was used. |
(Preparation Example 7)

- Preparation of Dispersed Solﬁtion B of Cyan Pigmenf Surfactant -

30.0 parts by mass of phthalocyanine pigment (C. I. pigment blue
15:3 manufactured by Dainichiseika Color & Chemicals Mfg. Co., Ltd.)

10.0 parts by mass of polyoxyethylene styrene phenylether NOIGEN

EA-177, a nonionic surfactant manufactured by Dai-ichi Kogyo Seiyaku
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mer capt oet hanol were placed. Then, they were mxed in
the flask and heated to 65 C. Subsequently, a m xed

woenlognism of 100.8 g of styrene, 25.2 g of acrpd1/8P2007/066507

aci d, 108 0 g of lauryl nethacrylate, 36.0 g of

I yil ene a e, 60.0 g of
ﬁ‘&%d elfzh e %é%/ﬁi@mathe Cfr%‘%%g g of styrene macroner,
of nmer capt oet hanol 2.4 g of azobismethyl
vaI &%bﬁhpﬁrtsbevmsp@l@l -exchanged wateryl ket one was
added dropwi se into the flask over 2.5 hours. After
dri ffhiegurfac@intevadidiseslvedlittd thatibntbxthgngéd water. Then,
azobi smet hyl val eronitril e and 18 g of nmethyl ethyl

I t hgufll:
B P e nRe e AR R e, " THE Rl fhihe resulted
azobi sne nitrile was add and.t hen e
AR RV il had eREfRg Wéﬁ%meﬁgﬁnemﬂ@ﬁ% dlagn for 2
met hyl ethyl ketone was added jnto the flask to
boep%mémmwt lispeasipmemachinet (ANR-NHLInKDRLA,
concentration of 50 %y mass. <Preparation of Pignent-
eontheiured By WAB (83 TidOW @iippe Dwipl z&@niadbd¥lsel.5 mm in
The follow ng ingredients were sufficiently m xed: 28

%&a‘*%te‘*"' e %ﬁ%@aﬁs. Herseet %@%ﬂ%ﬁ”&%@'&@*@g it i on.

rreth one an 13.6
Con. ﬁ&H@% v Charts hermapnat ¢ P e Cuthoin srdutinnd of o
was kneaded using a roll mll. The thus obtai ned paste

wasepbeluble polyonQo@mpaingof PtémmtatimncExample 1 iveas added in
resulted m xture was sufficiently mxed. Then, nethyl

chdprink@tyodiepaie dFigaienter Thes fWé&%dsde@IeQxftIyOmx&i, RGidan

thereby dispersed solution B of cyan pigment surfactant was obtained.

' The average particle diameter (Dso) of the thus obtained dispersed

pigment was measured, revealing it was 80 nm. To measure the average
particle diameter (Ds0), NANOTRAC UPA-EX150 (a particle size aﬁalyzer
manufactured by NIKKISO Co., Ltd.) was used.
(Preparation Example 8)

- Preparation of Dispersed Solution C of Cyan Pigment Surfactant -

30.0 parts by mass of phthalocyanine pigment (C. I. pigment blue_
15:3 manufactured by DainicMseika Color & Chemicals Mfg. Co., Ltd.)

10.0 parts by mass of polyoxyethylene laurylether (DKSNL-450, a
nonionic surfactant manufactured by Dai-ichi Kogyo Séiyaku Co., Ltd.,
having an HLB value of 18.3)

60.0 parts by mass of ion-exchanged water
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evaporator. In order to renove coarse particles from
the resulted dispersed solution, it was subjected to a

weroessse filtration using a polyvinylidene -fRraorr0e/066507

menbrane filter which had an average pore di aneter of

5.0, Thus, obt ai ned nt ol y.mer rticul ates

o s g siricnd e Ty adop iy HneiSh e haecl Bk dhen
20 % by mass of the solid content. The average

phag pighentowvasmized imEotheomixtiwet hThedperddientsdifsherresulted
pi gnrent was neasured, revealing it was 145 nm To

Eatufeewhith kyd safRi@l iniofdtare wasretdespdrBadht 2NVEHRAGor 2
UPA EX150 (a particle size analyzer manufactured by -

A ’ . ; SR i le 4)
Nbélr'%%giggﬁlﬁ gnW%ﬁ&Bbg%%(?%glgf %6‘?%?? on o?M ygpllg\?v I gment
Sur f g¢ct ant - i ar y mass of . nasazo yel l.o
Bimiacaed by Wal B8 g Raaipsed hith et trda bgadS 0.5 mm
Dai ni chi sei ka Color & Chenmicals Mg. Co., Ltd.) 10.0
padiamter. nilbereliy polisneryed isglwmm €iofioyan mgeent sukfactant
(NO GEN EA-177, a nonionic surfactant manufactured by

Rais-dhtRineldog Meseﬁ&étagél paBticleldidmetBR DY ofthd tHRuy btiened
of 15.7) 60.0 parts by mass of ion-exchanged water The

\%al‘é{[%?gétﬁ_ﬁfgﬁf‘?tﬂ;evg%? g%ea\né?lgea,nlteqregﬂghii.t MAsO%CNAN9G), measure

was m xe nto the m xture.

{h preerparbila G cier GDans P NOIHAC TR ol opassior

hours using a wet dispersion machi ne (DYNO-M LL KDLA,

size analyzer manufactured by NIKKISO Co., Ltd.) was used.
(Examples 1 to 12 and Comparative E_xamples 1to 7)

- Preparation of Recording Ink -

Recording inks were obtained as follows. The ingredients for each
Example/Comparative Example, the wetting agent, penetrating agent,
surfacfant, fungicide and water, shown in the following Tables 1 to 4 were
uniformly mixed for 1 hour. Water-dispersible resins were added to each
of the thus obtained mixed solutions, and the each mixture was mixed for
1 hour. Furthermore, pigment dispersed solutions and deforming agents
were added thereto and mixed for 1 hour. In order to remove coarse .
particles and foreign matters from i:he resulted dispersed solution, it was
subjected to a pressure filtration using a polyvinylidene-ﬂixoride
membrane filter which had an average pore diameter of 5.0 ym. Thereby

recording inks of Examples 1 to 12 and Comparative Examples 1 to 7

were obtained.

93



manuf

beads 0.5 mmin di aneter.

actured by WAB Co.,

w@b@smrdsizvas obt ai ned. Subsequently,
of TAKELAC W 5661 (a water- sol uble pol yurethane resin

BT

ctured by M TSU

Ltd.) equipped with zirconia
Thereby a primary di spersed

4. 26 par t BChyP208B66507

TAKEDA CHEM CALS,
by mass of an active conponent,

I NC. ,

hav

i ng

an aC|d val ue of

O TITROH g and wel gt aveT age ol E0% 2 PRI a2l Soam | Bxam
18, 000)emadicas e tgs mmmshqueols g9l iGN G5 | ple | ples | ples
L CI \JI UUI LJI CU UITe |JI I TTCAl y .
i B% Wé; “y°f$1’1‘g‘ gfe‘%bt%,ﬂed A Xt ure has- - —
sug)l : reﬂaratl"f.‘u PR2 o Ry —a—di-sperfsed—sphutpar—
Df Ey e vias oMt aj held. The avef age
p_agi &'@Kgﬁp '1% ’e?a“it‘ﬁn thug ob q ned Ei spefsed | —
&s ?7.4 NANOTRACG —
N ; %\‘Q‘E X 4 7 ed h,/
K S@ﬂ@@ed Sd.l_‘tt@n )>f Maasntelgedlent( £ b) —
br a4 ayuraptaniPrepasstion Sssmme® utli on o i gnent
SUY¥ 4cDRprrsed SAOtIG PEICyEn tiymerbdgs of [a quifnacridone 147 —
DI '@m Nt Suffactant (Prejpirgpive Bkami@ed6) 142 manuf actfured py ’ -
DaieNi|C Blspdbetl 8o1dnd of&ydd @il s Md. Co.| Ltdl) 1010 19.9
paEt g tmlrﬁam (OpaRRtod BXMEIY | ene- H- napht hyl ef her :
RE SRS R s
Tg' Er ? (Pr aratlop%i;mpl?' Qgt?ﬂ F;E‘FB V_?_T:l;le of= 1B. 5-) o
\d)- \V) |Ja| l p=] Uy IlaDD Ul LNAYA L CI\L;I AaAlrtTy T \' 19 LA
si f 4ot Eﬂmomas regsigsemnudgiondy o |t h8t |i Mt exctranged . | 32 | —
Na%; _Sr - F1§0¥ine resin emulsion B — — 30 28 — 30
- 'g & Fluorine resin emulsion C — — — — — —
= - Polyurethane Emulsion — - - — — —
= 3-methyl-1,3-butanediol 189 | — - — — 6.5
[¢)] X
oo Ttriethylene glycol — — 8 — — —
o 1,3-butanediol — | 168 13 | 19.5|19.5]| 13
= N-methyl-2-pyrrolidone — — — — — —
= Glycerine 946| 84| 7 | 65] 65| 65
EoiRs Octanediol 2 2 2 2 — 1
B &
E gn 1,2-hexanediol - — — — 2 1
E POLYFOX PF-151N - | -] 2| -111-
L‘% ZONYL FS-300 25 | 2.6 — 251 15| 256
-
A SOFTANOL EP-5035 — — — - — —
2 .
g Proxel GXL 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05
s
&
g § Silicone defor';lznPl‘lg agent KM- 01l o1l o1lo1!lo1!l o1
a
P Wat Residual| Residual| Residual| Residual| Residual| Residuall
ure Wwater quantity| quantity| quantity| quantity| quantity| quantity!
Total (% by mass) 100 | 100 | 100 | 100 | 100 | 100
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the pignment was m xed into the m xture.

The

ingredients of the resulted m xture which had

hours using a wet dispersion machine (DYNO- M LL KDLA,
g‘gﬂgfzactured by WAB Co., Ltd.) equipped with zirconia
S 0.5 Mmin di ameter Thereby -a primary di spersed

woehshesent noi sture were dispersed at 2,000 rgomfr0072)66507

pi g S ob ned. oubsepEemiply|.Exdmple | BRdnifle [BrafiplBfExample

of J(ﬁ?’m@ Rﬁ%@f%g&%ﬁﬁ e styrene- ([meth)a¢rylgi c 10 11

cop mperrsemmfomtsm@rrweds_l KO PNC Cor pér at i or,

haxi ngacmlgﬁ(hlymsﬁtl@mxa{blean [ cqnponen{, an gci d -

Vv ad U Opisph/od SARehbiMAatHa @ Yol gt |aver age nol equl ar

vveﬁ) ht  ofgmd& R @hins@sIyagded| i nto _the pripary dijspguged —

Pirg NEPUrticulbbd YPr¥RFRio® BiakpRiset | y nijxed, and therjeby a

di“s Pepisfec sV Hbh FYeMw BIBRGRN| @ P gNENt SuUffactant was

?%al BEGhctahl @red¥iShidd&ami §)i ¢ €7di gneter (D50) of the -
5D"sb’eré%'d§ S P e ta Pige | E 1T > Tedsyl B, ,

SR A e el | | -

pat|i Il acturgdd by N} KKLSO [Co.—+ -

Lt% N Examdl e R) Preparat Laon

ofch ' ' Cyan PilgAgnlg Bur factfant_ —

302 §3’if%c§nb(?feﬁ§§%°ndﬁxafﬁm Ral ocyanilne pi gfrent (4. |

pl%ndmpebémlu.t@l G ofrfiyanPigigdny | ed_by [Dai_ni chi sei kg Col or 13.33

& Cheﬁmfatast(l%eqara@mExamldS)) 10.0 parts b mass |of- :

olg1o er NY 4 h noni dni ¢_

L qg , Fluorme resin emulsmn B - - — 48 -

, = % Fluorine resin emulsion C — — 24 - -
f= %

3 Polyurethane Emulsion 20 - — — —
b= 3-methyl-1,3-butanediol 15.3 — — 18.92 —
(<]

& Ttriethylene glycol — — — - —
& 1,3-butanediol — 18.92 20 — 18.92
= N-methyl-2-pyrrolidone — — - 1.31 —
= Glycerine 5.1 6.31 6.7 5 | 631

& 8 Octanediol 1 2 2 - 2
5 o
% b 1,2-hexanediol 1 - — 2 —
=]
=
E POLYFOX PF-151N — ~ — 2 —
E ZONYL FS-300 2 — | 25 | - | 25
-
@ SOFTANOL EP-5035 - 1 - — —
.E‘o ° .
= 'g. Proxel GXL 0.05 0.05 0.05 0.05 0.05
= .
Ew Silicone deforming agent KM 0.1 01 0.1 0.1 0.1
D b 72F
SR
P Wat Residual | Residual | Residual | Residual | Residual
ure vvater quantity | quantity | quantity | quantity | quantity
Total (% by mass) 100 100 100 100 100
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having an HLB val ue of 18.3) 60.0 parts by mass of
i on- exchanged wat er The surfactant was dissolved into

wo bas/o2igm exchanged water. Then, the pignment WBST/I2eme6s07
into the m xture. The ingredients of the resulted
qaé%u%e whi ch had sufficient noisture were dispersed
f 00 rpmfor 2 hours using a wet dispersion

[\ T W | 1 LA £ + A \AAR
Iublll I'nNc \LJYI\RJ' VI LL NDLCA, 1T1d J VD

|t d. ) Igredieped (%by inds) coni %’mp'
Thereby aprinary dispersed x5
Subsie fiseaatefl yolutipn of furfage-Trea —
soﬁuﬁqjﬁm_ﬂi’f“éfms%@&m pol yndr compound of
Pr 8 paisptsadiSolbiannfVgerta Bipigkn?| 51 parft s by ss of
NI $gHEGOoRP@lniiE Bdlfker WirQBEs ( a] water -[soldbl ¢ pet yelst er -
r ési|n man@feaaptpmEdanple 3Ni ppoh Synt Heti ¢ Cheni cal
I ﬁausu);sye,g;@s@mietldf.yeumgn{gg P9. 9 %y mass|of an jactive
C OB |0 Nt gtan® (PrédEratbn\EAdnp: Hf | 100 ngKOT g and™a wei ght -
QvEr N Sl A eI PLma | 7. OU0)] Wer € qdded Tjpto tng
p[is maq?g%ig&&@@;ggquﬁdm%w The—T equlded i xtur el was —
U b{s§e¥s‘eé§olu£‘oﬁ‘x qy the eby difspersegsotutjomr A
prech AL SUNEIIL hasobtil ned. | The auensgs | -
| A\ A3 Ul QAArre | =LAV, e il Fl\al [eAwaw | HI 8][“' VA O
med sluPiErgrsed ’ﬁ’FPﬁfgfy 7t Figgpe ? 78 am |[To neagure t% _ _
VBT QM%W Prqparatigntigample 7 ( (D5Q)  NANCOTRAC LPA-EX150 (3
h&Tt]j Biseerssil Sqiutiom & piCrex Pigrenuf act urdd hy N K‘EI §9Q Co., 20
Ltd.|) Suafactaps Eeeparatimndizemole® on Exanyfl e 7) -4 Preparation
of OF speiciftk RRivbinRilsibh &f Pyan Pijgnmegt pur fact@pnt—- —
g.,g Fluorine resin emulsion B 4 - — 7 —
T | Fluorine resin emulsion C — — — — -
s Polyurethane Emulsion — — 57.78 — -
= 3-methyl-1,3-butanediol - 10 - — —
m .
g0 Ttriethylene glycol 20 15 — 22.5 —
= 1,3-butanediol — — | 10 — 18.9
= N-methyl-2-pyrrolidone - - — - —
= Glycerine 10 15 5 10 6.3
&g Octanediol — 2 2 — —
B &
% o 1,2-hexanediol 1 — - - 3
o 8
E POLYFOX PF-151N — 2 2 - 2
8 ZONYL FS-300 — - - —~ -
~
a SOFTANOL EP-5035 2 - - - | -
D :
::n Proxel GXL 0.05 0.05 0.05 0.05 0.05
&
55
% E Silicone deforming agent KM-72F] 0.1 0.1 0.1 0.1 0.1
]
P Wat Residual | Residual | Residual | Residual | Residual
ure water quantity | quantity | quantity | quantity | quantity
Total (% by mass) 100 100 100 100 100
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30.0 parts by mass of phthal ocyani ne pignment (C

pi gnent bl ue 15-3 nmanufactured by Dai ni chi sei ka Col 6r

w@adoberascanl s Mg. Co.,

Ltd.) 10.0 parts by nasecDIP2007/066507

pol yoxyet hyl ene styrene phenylether (NO GEN EA- 177, a
291 EI c surfactant manufactured by Darichi Kogyo
el yaku Ltd., having an HLB value of 15.7) 60.0
partfs by rrass of I on- exchanged water ThHe C
was [di ssol \/Ialgnethenmé% byrmasshanged lI!ﬁ}gfl bgmg'he%ofg'
Pl gIF el -
the [resul t(=dDmP9<llS€r1f Solphiprcef Syafdcslifdatedi dnt —noi Jt ure 97 33
wer ¢ dispel Sderkdiemerddbrepprativn Exampig®q usingla wet | =
di sper sg on | madtisrres¢OINOLIvnLAf Matemta manuf act urfed by
WAB|Co.a» L{d.)Pmqpantferhtaintihg Polyooer a Heads 0.5 mminf —
di a e& ThBaxtioplatep (Rrepnyatiirs Beamedt Pijgnent vas
obt @i nenl. Hdizperpedritolytionl bf Velpew Psgdyntyass of |t he _
aqueoust so| WurbirtahtdPreyiratios @ xal e @dllyner cqnpound
of Pref@ar af imk}eF4amRluiot RS AR PEhidat tihe prirary _
di sier %3, i (B Plctand (POYp METSn BiHhpte sENY | Y i xqd, “and
t heflebyn di ¥PRT.FEL, SONTELON Fo 0T, YA, plomenT
?l[J)rS ac%n: ﬁi Q;ariﬁg AYSIA9%) pcll‘u—(jl ewgﬁdnﬂﬂ)er -
IT l IIUD UUL al IICU Ul D CI SCU I UIICIIL Pe)
measur &2, | eDERIT 3ol OBy Ak iETan Y asyrEs tthe — —
ave ag%pa t |$€}rglcrpf Fwavlﬁl:ﬁ’famli\]lﬁﬂhr A(‘QISI?A EX150 (g
parti cRR s| zRisasratd/Sevtiora of Gustignterty |NI KKI SO Co., _
Ltd)) was Qise¥nrfacntPaeearptor Exampled 8) - Pregaration
of i spg?r s¢d @hHEir%‘r@sﬁf efY@LiEh9AENY Surfaqt agg - 65.6
& '% g Fluorine resin emulsion B 40 - -
s 3 2 T ; ;
E & Fluorine resin emulsion C - - -
Fd Polyurethane Emulsion - - -
3-methyl-1,3-butanediol — - -
'%" = Ttriethylene glycol — — —
s & 1,3-butanediol - 16.8 —
z © N-methyl-2-pyrrolidone — — —
Glycerine 34.5 8.4 2
5= Octanediol 2 2 -
H e
5 1,2-hexanediol - = 2
= POLYFOX PF—151N — — —
£ ZONYL FS— 300 — 1.5 2.5
‘g KF-643 1 — —
n SOFTANOL EP—5035 — — —
g g Proxel GXL 0.05 | 0.05 | 0.05
3 .
8wl aore . ~ ]
i3 a Silicone deforming agent KM 0.1 0.1 0.1
4 < 72F
=)
Residual | Residual | Residual
Pure Water . quantity | quantity | quantity
Total (% by mass) 100 100 100

97




10

15

20

30.0 parts by mass of phthal ocyani ne pignment (C 1 .
pi gnent bl ue 15: 3 nmanufactured by Dai ni chi sei ka Col or

w@2doerasenl s Mg. Co., Ltd.) 10.0 parts by nmaSBCDIP2007/066507

pol yoxyet hyl ene | auryl ether (DKSNL 450, a nonionic
surfactant nmapuf acture DaHchi, .Kogyo Sei yaku .y
ot Oi6h o TBTnAfond Sl BY proviaed oL grapaupds fiiad iz Tables

of ion-exchanged wat er The surfactant was dissol ved

'ilrtt)d“ﬁwﬁtﬂqw-exchanged wat er. Then, the pignent was

m xed into the m xture. The ingredients of the .

r es Wluetinginssiir emuiéioh AGCUMIFLIGN R 48005h8hafaveaced b
di spersed at 2,000 rpmfor 2 hours using the wet :

(TP, 12RO, S SRR 0 AN Oy By, o
et Sl B ST 56 £

di anmeter (D50) of the thus obtained dispersed pignment
temopexsdune MFDeofdd 1Gigrilawers 75 nm  To neasure the
average particle dianeter (D50), NANOTRAC UPAE X150 (a

par tRlabfing irgsindévdhysieh BralUMIFLION A0 5N0KKh SffeRured by
Ltd.) was used. (Exanples 1 to 12 and Conparative

61.4s9 @d), LIS P#3E f dY¥'s n‘ﬂeﬂgo 5 % by mass, an
g a s ol'| OwWs. ﬁe

ecordi ng i nks Wwere ‘bbtaine _

i ngredients. for each | e/ Coyrpar.at i ve anpl e, the
AR Pl ClasReler Ok PR GaHL § U R B Iormiation
fungi cide and water, shown in the foll.om ng Tables 1
tempexasnee (MIFDrofi38 6 eedower 1 hour . .
Wat er - di spersi ble resins were added to each

~ Fluorine resin emulsion C: LUMIFLON FE 4400 manufactured by

ASAHI GLASS CO., LTD., which had a solid content of 50 % by mass, an

~ average particle diameter of 200 nm or smaller and a minimum film

formation temperature (MFT) of 55 °C

Pblyurethane emulsion: HYDRAN APX-101H manufactured by
Dainippon Ink and Chemicals, Incorporated, which had a solid content of
45 % by mass, an average partiqle diameter of 160 nm and a minimum'
film formation temperéturé (MFT) of 20 °C or lower

3 POLYFOX PF-151N: a 50 % solution of non-ionic fluorinated oligomer

surfactants manufactured by OMNOVA Solutions Inc.

ZONYL FS-300: a 40 % solution of polyoxyethylene pérﬂuoro
alkylether manufactured by DuPont Ltd.

KF-643: a 100 % solution of polyether modified silicone surfactant

manufactured by Shin-Etsu Chemical Co., Ltd.
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of the thus obtained m xed solutions, and the each
m xture was m xed for 1 hour. Furthernore, pignent

wolb@peesser sol utions and deforning agents wer er@gRU07/066507

thereto and m xed for 1 hour. In order to renobve

coar;. ' | f ign matters fromthe, resulted

i s SEECANGY 53055 2 HELe solifion epaluomesheleat o
filtration using a polyvinylidene-fluoride menbrane
pMNDéYPWLQnmlaldnmhedwikﬂgehmman@ifmed by fNippon thokubai
Ther eby recording i nks of Exanples 1 to 12 -and

Conped.ati ve Exanples 1 to 7 were obtained. Table 1Tabl e
2Tabl e 3Table 4O0nitted explanations will be provided -

L Rt Sy i gt
S ., LTD., ' :
At L S R R S

di aneter of 150 nmand a mninmum filmformtion

t enpMai2F-aa 10FY) sdutdd of setf-¢ mwdsifyihgsilicomerdeforming
emul sion B:" LUM FLON FE 4500 manufactured by ASAHI
%A IERufadthked bMSHEA-Kied Silisehédl content of 50 Y%by

mass, an average particle dianeter of 160 nmand a

m ni f.i ' I " o]

oncteeht bk TRE bt BabIBEN th toindiChipRirafifsbotes 1
uf actured by ASAH G.ASS CO., LTD., which had a

of mpTe srpbHted s S%beﬁirg@&z -anTE%%&és Bk hewa in Tables

di aneter of 200 nmor smaller and a minimumfilm

$ande.i on tenperature (MFT) of 55 C

~ <The Ratio of Resin (A) to Pigment (B)>

The ratio of the solid content of the resin in the water-soluble resin

' (emulsion) to the solid content of the pigment, or the solid content (A) of

the resin / the solid content (B) of the pigment, was measured for each of
the reéording inks.

<The Solid Content of Ink>

The total content of the pigment and resin, of emulsion and
water-soluble resin, in each of the recording inks was measured.

<Measurement of Ink Viscosity>

The ink viscosities at 25 °C wefe measured with RL-500 (a
viscometer manufactured by TOKI SANGYO CO., LTD.).

<Measurement of Ink Surface Tension>

The ink surface tensions at 25 °C were measured using CBVP-Z (a

full automatic tensiometer manufactured by Kyowa Interface Science Co.,
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Pol yur et hane enul si on- HYDRANAPX- 101H manuf act ured by
Dai ni ppon I nk and Chem cal s, |ncorporated, which had a

woeologd23sont ent of 45 %y mass, an average partPct/#2007/066507

di ameter of 160 nmand a mnimumfilmformtion

gg erature (MFT) of 20 C or | ower POLYFOXPF- 151N a
%ol ution of non-ionic fluorinated oligoner

surfactants manufactured by OVNOVASol utions Inc. ZONYL

FS- 3divalyationag dmagedrecordisg Qualigy hyl ene perf | uoro

al kyl et her manufactured by DuPont Ltd. KF-643: a 100 %

sol IPSH0 G0 Tr@myieklet printhrf madufddtugshby RicdlaCoaipany, Litd.)

manuf actured by Shin E tsu Chem cal Co., Ltd.SOFTANOL:

| .
OO he” AR & A R P g om
(@E rﬁ_gflg\% blﬁ!r n%ﬁr&%n@ﬁ& %(aeglf ap eda to &e@;egoglpgtlr%ne

- benzi sot hi azol i n-3-one and a fung|C|de manuf act ur ed
plpmrendsiveasd adjusted s@Fhatatheogegtedonkstdrops forming image were

self-emul sifying silicone deform ng agent manufactured

by a Sniform h&loudit| i cones The recordi ng i nks of Exanpl es
1 to 12 and Conparative Examples 1 to 7 were€e eval uat ed

Q? 61;21? The results are shown in Tables 5
t|o of Resin (A) to Pigment (B)> The
tent aof t resin n t he
\r,\g: Iéﬁl 4 s{'&{]ﬁe%l?q.org Oﬁﬁglnen% av(ing fHFareas eac occupying 5 % of

the total area per color, obtained using Microsoft Word 2000, was printed

on 200 sheets of paper using Type 6200 (a printér manufactured by NBS

Ricoh Co., Ltd.). After the complétion of printing, nozzles for each color

" of the printer were investigated to evaluate the ejection stability. The

printer was run using the driver software supplied with the printer.
Before the printing, the printing moede was changed from "regular f)aper -
normal / fast" to "no color correction" in the user configuration menu for
regular paper.

<Evaluation Criteria>

A’ No ejection disturbance was recognized.

B: Slight ejection disturbance x;vas recognized.

C: Ejection disturbance or ejection blocking was recoghized.

<Image Density>

A chart-document having 64 point block (M) portions, obtained using

Microsoft Word 2000, was printed on a sheet of paper using Xerox 4024 (a
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(emul sion) to the solid content of the pignent, or the
solid content (A) of the resin / the solid content (B)

wotooshssp gnent, was neasured for each of the rEwgntMGss07

i nks. <The Solid Content of |Ink> The total content of

et R alhen By ReoPhiiy PRE aleh e Smifetion of

<Measurenment_of Ink Viscosity> The ink viscosities at

psindmgdhe celorof the printad Rlodoportions wae mevestigated with
manuf actured by TOKI SANGYO CO., LTD.). <Measurenent

XFRite lemofameuameqmgﬂweemgiky asinfgarte folowing evaluation
OC were neasured using CBVP Z (a full autonmatic

AT P A, Fpgftevic
T B S BRSSP

hum dity to record an image on_a recordi ng nedium The
Ceigwil arp amin “aermedl fast! ﬂOd'IlOI’I@l(m eroedtint'indhel wseent s
was adjusted so that the ejected ink drops form ng
comfieunraeion inena fopirégilar papent . <Ej ection Stability>
An A4 size chart-docunent having fill areas each

0CC Uy Qaﬁox(@fn%?aﬁ otal area per color, obtained

usi ng crosoft rd 2000, was printed

A Black- 1.3 or more - Yellow: 0.85 or more - Magenta: 0.95 or more -
Cyan: 1.1 or more
- B: Black: 1.2 or more to less than 1.3 - YelloWI 0.8 or more to less than

0.85 - Magenta: 0.9 or more to less than 0.95 - Cyan: 1.0 or more to less

"than 1.1

C: Black: 1.1 or more to less than 1.2 - Yellow: 0.7 or more to less than
0.8- Magentai 0.8 or more to less than 0.90 - Cyan: 0.9 or more to less
than 1.0

D: Black: less than 1.1 - Yellow: less than 0.7 - Magenta: less than 0.8
- Cyan: less than 0.9

<Color Gamut>

The chart was recorded using Xerox 4024 (manufactured by Fuji |
Xerox Co., Ltd.) in the same manner as in evaluating the iinage density,
and then printed block (M) portions were investigated with X-Rite 938 to
evaluate the color gamut using the following evaluation criteria. The

printer was run using the driver software supplied with the printer.
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on 200 sheets of paper using Type 6200 (a printer
manuf actured by NBS Ricoh Co., Ltd.). After the

wenpbsBion of printing, nozzles for each col arcwfP2067®66507

printer were investigated to evaluate the ejection

tability..The printer.was run using th river
Bttt tripliRe PRt RO pIF e DAapf £y gegular paper -
printi ng,- the printing node was changed from "regul ar
papeal [ fast tanng cdlas eorreetiomvincheousargondiguirationimeny for
user configuration nmenu for regul ar paper. <Eval uation
txdilar paped- NChey£136 o thél nfdadubed gt uvasiohaoaiel sagdration
Slight ejection disturbance was recogni zed. C
. ¢

STl 90 Shifkciae Bas FhECLARTEPEIR KR 1%ho standagd

i nt, bl oc h,POL{ions, obtagined using,Mcrosoft .
G st Colee VT Pl B@S shtQneil e val e ibe oliv gt uxing
4024 (aprinter manufactured by Fuji Xerox Co., Ltd.).
e fllowHeg cyapratiomaritéripr i nting, the color of the
printed bl ock portions was investigated with X-Rite
938 <RvaduativatGritdreas nage density using the foll ow ng
evaluation criteria. The printer was run using the

dri \6?’[2058":)}&@61% supplied with the printer. Before the
printing, the printing node was changed from "regul ar

papef.,- n rmaé&"fast" to "no color correction” in the
useg’éﬁﬁﬁ’g’m on menu for regul ar paper. <Eval uation
Criteria> X

<Water Resistance>

~ The chart was recorded using Type 6200 (manufactured by NBS

Ricoh Co., Ltd.) in the same manner as in evaluating the image density,

" and then printed block (M) portions were dried under 23 °C and 50 %

relative humidity for 24 hours. The areas were soaked into 30 °C water
for 1 minute and carefully plucked from water, and then they were o
allowed to dry naturally. Then, their water resistance was evaluated
using the following criteria.

<Evaluation Criteria>

oA: No ink exudation was recognized

B: Ink exudation was recognizéd

<Abrasion-Resistance>

A chart document having a monochrome fill area which was 3 cm in
length and width, obtained using Microsoft Word 2000, was printed on

Ricoh Matte Glossy Paper for Geljet Printer (manufactured by NBS Ricoh
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A Black- 1.3 or nore - Yellow 0.85 or nore - Mgenta:
0.95 or nore - Cyan: |.l or nore B Blacks 1.2 or nore

wo oookesz1t han 1.3 - Yellow 0.8 or nore to | esBCt/m007/066507

0.85 Magenta™ 0.9 or nore to less than 0.95 Cyan: 1.

0
r mor,e ta,Jess than 1.1 C Black. 1.1 or re t S
Phadtids' Rhebontepsags v tbepgtist undh g Cand 50 %
Magenta: 0.8 or nore to less than 0.90 - Cyan: 0.9 or
relative humybity 24 hours. Hheckmagepertioriwas rubbed back and
Yelfow l|ess than 0.7 - Magenta: |ess than 0.8 Cyan:
forshk 5t thimesGvith €Gttoar(ctaorinind e JEH A10808at anda fd)datached to
usi ng Xerox 4024 (manufactured by Fuji Xerox Co.,

%@M) 1 kldck ﬁetf%ze@'lr‘;shgg Iﬁ%&i‘%fé{g&%ﬁ%{&%&%e& NOA f3Gink BROE

ensity, a portions were

| nvesti gat wth X-Rite 938 t val uagte the col or .
aneiergdR ik finon g iais goruan da thahtaien Basmoqpzed using
%i_nter. was run using the driver software supplied

f Rite t938. pBasedronBdfeomeas ke dorinpuinhgthet denspyi off iheg

node was changed from "regul ar paper - normal / fast”

transfirre@ gk otottet was obidinkd@ndséralaatdd gsingtthefollowing
menu for regul ar paper. The ratio of the neasured

cat i t ur i =Y -
G2, e BB RGPS ol DA o
J | Ver. 2 bt ai ned t luate th
é‘b‘i%g&ﬂ’ﬁgﬁﬁf‘i‘?}gsﬂyg t %em?gl Powakgéevaf)u:;/?ogac?i t e?i a.

<Evaluation Criteria>

- Atless than 0.12

B: 0.12 or more -

<Light Resistance>

The chart was recorded using Type 6200 (manufactured by NBS
Ricoh Co., Litd.) in the same manner as in evaluating the image deﬁsity,
and then printed block (M) portions were dried under 23 °C and 50 %
relative humidity for 24 hours. The printed block portions were
subjected to a xenon irradiation at 0.35 W/m? (340 nm) using Ci35AW (a
Weather-O'meter manufactured by Atlas Electric Devices Co.), which is
an approximated sunlight, for 24 h;)urs under 70 °C, 50 % relative
humidity and 89 °C black panel temperature. The color deterioration
and change in color of the printed block portions before and after being
exposed to the xenon irradiation were measured and evaluated using the

following evaluation criteria.
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<Evaluation Criteria> oA- 0.8 or nore B: less than 0.8
<Wat er Resi stance> The chart was recorded using Type

wEagofseNnuf act ured by NBS Ricoh Co., Ltd.) irnedtse28@m86507

manner as in evaluating the i'nage density, and then
prin: dlbl ack (%.eﬁr&orti ons were dried under 23 C and
50 Sor@uRioR YRty for 24 hours. The areas were
soaked into 30 C water for 1 mnute and carefully

pl udkddtile deterzerationaamd change weye weeagnazddowed to dry
natural ly. Then, their water resistance was eval uated
usi gy Déteriophtioniand cHardgerware rdoeghizat vl thdewieae OA
No i nk exudati on was recogni zed B | nk exudati on was -
ﬁﬁS&Qﬂiezed <Abr asi on Resi stance> Achart docunent

aving a nmonochrone fill area which was 3 cmin |l ength
and w.dt h,. obt.ai ne sing Mcrosaft Wrd 2000, .was

pri 'ége%ﬁmﬁnd% aﬁét‘ili?“@%o‘ggﬂﬁ @leéf'g‘? " g‘?%ﬁ})‘é’tedPr i nter
(manufactured by NBS RicohCo., Ltd.). The printed

i mag@msg Uhamackerristiicander 23 C and 50 % rel ative:

hum dity for 24 hours. The inmge portion was rubbed

bac Kt ¢hdromds fcbidebudink! Tygt 6200 (Eanhfickhng by NBS
L0803 standard) attached to a CM I clock nmeter using a

ﬁ?&)l?ll éa.f, "1‘&8‘9 13%18 Ss'a}ﬁfé né%légtasq;l evaluating the image density,

and then filter paper was pressed against the printed block (M) portions

immediately after they were printed. The drying characteristic was

evaluated based on the degree of ink transferred to filter paper.'

<Evaluation Criteria>

A: Transferred ink was not recognized on filter paper

0B: A small amount of ink transferred on filter paper

C:A large amount of ink transferred on filter paper

<Ink Storage Stability>

In a glass sample bottle, 20g of each ink prepéred in Examples and
Comparative Examples was hermetically-sealed. The lid of the glass
sample bottle was further fastened and sealed with a vinyl tape, and then
the glass sample bottle was kept iﬁ a constant-temperature bath at 50 °C
for 1 month. Changes in the particle diameters was measured using
NANOTRAC UPA-EX 150 (a particle size analyzer manufactured by
NIKKISO Co., Ltd.). Percentage qhanges of the average particle

diameter (D50%) of the inks after they were stored against its initial
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transferred ink fromthe image portion to that cotton
was nmeasured using X-Rite 938. Based on the neasured
w@rsni3g1t he density of the transferred i nk onPCOIR2007/066507
was obt ai ned and eval uated using the foll ow ng

Bartdh Gamclfs Reres

<Eval yati-on Criteria> A

f
g

col

L kB2

| ess than 0.12 B: 0.12 or

nor &<BIYHIOIR33P st ance> The chart was recorded using
Type 6200 (manufactured by NBS R coh Co.,
samPerecmtage hange eviAvetdgepdriield dizgeeidendtdrystopst/

then printed block ( ) portions were dried under 23 C

3062 plrt Rl e tdy BefldeYsth

bl ock portions were subj

PS5

at 0
manu

an appr.oxi mted sunli ght,

Ltd.).in the

241hpyys.- The printed

d R
ectelgj’rgo a xenon irradiation
usi ng C 35AW (a Weat her O neter

1%s Electric Devices Co.), which is

for

24 hour s under

70 C, 50

% elatThecpencantige changesyaswithinkplysfinuse ) & exclnsively

The col or

deterioration and change in col or

of the

pri B:éthdpedsnpayd ¢lontged@ho ptusindnas 10r% eimgrexpd sdehin
to the xenon irradi ati on were neasured and eval uat ed :

%ﬁis?‘&iﬁ@&ZQ@E!e%!{u@ﬂr @%(al uation criteria.<Eval uation
Iteria> Itt ege eri oration and change were
' ecq%rﬂezgedrcentage change was plus/minus 20 % or more
Table 5
Property 6f Ink _
R;itio of Resin_(A) to S(:)f%i;iﬂf(();tg;t A‘?‘;Z;:;;f Viscos.ity s:i?::
gment (B) - A/B mass) Agent (% by (mPa-s) (mN/m)
Ex. 1 0.5 12.0 28.4 8.5 26.1
Ex. 2 2.0 20.0 25.2 10.6 25.9
Ex. 3 3.0 20.3 28.0 11.3 27.5
Ex. 4 2.0 214 26.0 12.8 26.0
Ex. 5 4.0 20.2 26.0 10.9 26.3
Ex. 6 3.0 20.3 26.0 11.0 26.4
- Ex. 7 2.0 27.0 20.4 16.9 259
Ex. 8 4.0 25.3 25.2 19.1 31.5
Ex. 9 2.0 18.3 26.7 10.3 25.7
Ex. 10 8.0 27.2 25.2 14.7 25.9
Ex. 11 2.0 12.2 25.2 5.6 25.8
Ex. 12 5.0 24.2 34.5 15.0 26.6
Comp. Ex. 1 0.25 10.0 30.0 7.8 32.2
Comp. Ex. 2 0.5 9.3 40.0 17.4 25.6
Comp. Ex. 3 4.0 32.5 15.0 24.8 26.5
Comp. Ex. 4 0.5 10.9 32.5 8.6 37.8
Comp. Ex. 5 6.3 25.2 4.7 25.6
Comp. Ex. 6 10.0 33.2 25.2 22.8 26.5
Comp. Ex. 7 4.0 41.0 2.0 25.6 25.8
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B Deterioration and change were recogni zed while they
were all owable C Deterioration and change were too

wo 200g@23802 be al | owed <Drying Characteristic ThecTm067/066507

was recorded using Type 6200 (nenufactured by NBS
) in the same manner as in evaluating

Co.
t eﬁa‘rfr;mge density,

, Ltd.

and t hen

filter

paper was pr

essed

Agail nst_[The print ed bl OCKvdluhtipR6f PAAter/ THRagEat €1 y

pf ter theyewsh§ MAeBT EOeololNE FLYT NOARNARE RCLEET Thlyfe WA 1ok Storage
eval uat eldsthase d masityhie cdagt ¢resohnck [RksistdnaBdkieth fce]CradieDistic | Stability
||Etxer1 plapeg - <|:v$rua1t|on Oitgriap 1ransrBerred EMK B
e recoghirzed—on—Hter—paperr D straH—arregnt
3?l thansfedred onl fiPt ey p?{ipr ﬁildrg anou of B
niEx BansfeBred oA fi|teB papeB <l|nk Bt ofagd B B
St alyd, hi tly> Bn @ glaass| saBpl ¢ bettlle, ]ZOg of Bea\c;lg i BK B
DI @RAEEd 1 Ng EXANPIAES andBL,o TilVe gxa SB B
rerrettcatty=s¢ated—fHhe-t+ig¢—oft 4 -safphe
gg;ﬁfﬂ'_g_JAPQ ||rfhg§fa,5_t_$_ed_ iLt h>a \ln\J'/]ﬁ B
| afex: Tand tGen|thé gllass-sampl & bott 1B whas Bept] i Ba B
COMEst ant|-t egperfat we fpatk af 58 C[forB1l frongh. [Chapged C
nNENg partgcre dlAaneterﬁ V@S TReasur g Ui ng B B
IOTRAQUPASEXTI50(arpar ti¢testzle—anatyze
q;]ﬁ-ﬁ:f-ga;t ured by NEKKHSO o L de ) rcent QQ&M
pf Exhld averBge [paBticl e B B B C C
Ex. 12 B A B B B B B B
Comp. Ex. 1 B C B D B D B
Comp. Ex. 2 B B D B B B D B
|Comp. Ex. 3 D - : '
|Comp. Ex. 4| B B D B B B D B
Comp. Ex. 5 B - C D B D C C D
Comp. Ex. 6 D
. Comp. Ex. 7 D

Images recorded using the inks of Comparative Examples 3, 6 and 7

were not as good as images recorded using other inks.

not evaluated.

Thus, they were

Using the below mentioned recording papers (1) to (4) and the

recording inks of Examples 3 to 5, image quality evaluation tests were

performed as described below.

- Recording Paper (1) -

Trade name: AURORACOATE (commercially availablé paper having

a basis weight of 104.7 g/m2, manufactured by Nippon Paper Group, Inc.)

- Recording Paper (2) -

POD Gloss Coat 100 g/m?2, manufactured by Oji paper Co., Ltd.
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di anmeter (Dso% of the inks after they were stored
against its initialparticle dianeter were obtained

woisi08@23she fol | owi ng Equation 2. "Equation 2" PCT/JP2007/066507

Percent age change = [ (Average particle dianeter after

stored, / ayerage icle dianmeter before stored) -

11*10 eggg%tpgil?@;ﬁa@“e” a> A- The percentage change
was Wi thin plus/mnus 10 %excl usively B The percentage
chargadgaame  SupsmiineBaperdcommercially avatlable matte-coated
pl us/ m nus 20 %excl usively. : The percentage change
papepldrshiiatysrizn¥pm aiiifecthadd dyBeikb EfsohB@poration)
recorded using the inks of Conparative Exanples 3, 6 -
and 7 nat d as i mages recorded using ot her

i nks. R'Iléﬁgg(,hﬁ h% \Xgrqg not eval uated. Using the bel ow

ment, oned recardin ) to (4).and t . .
oo ctras wee Lo B AP frindndrint Shiiater Al fpving a
eval uation tests were perfornmed as described bel ow. -
thicknessef Hppm, mhinufattentd baFORAY Industries Inc.) -
AURORACCQATE( commerci al |y avai | abl e paper having a

basiThergagbferaimdtdt df guriBied Rbdtet a6 eHElR df Bie PbdeR@Mg papers
Paper Group, Inc.) - Recording Paper (2) - POD d oss

ge’?%r( pq’a%ég%%srlf%%gs?ﬁhﬁﬁq b eQelsultBRGE $HBwn irf ’?aBle 1.

I ng

- <Measurement of the Transfer Amount of Purified Water using
Dynamic Scanning Absorptometer> .
~ Absorption curves of purified water to the recording papers (1) to (4)

were obtained using a dynamic sczinning absorptometer (model: KS350D,

" manufactured by Kyowa Seiko Co., Ltd.). The absorption curve was

obtained by plotting a sloped-straight line from the transfer amount
(mL/m2) and the square root of the contacting time. The transfer \

amount after a certain period of time was determined by interpolation.

Table 7
The transfer amount of purified water (mL/m?)
Contacting time100ms Contacting time 400ms
Recroding Paper 9.8 3.4
(1)
Recroding Paper
.1 .
(2) 3 3.5
Recroding Paper 41.0 44.8
3
Recroding Paper
0.1 .
@ 0-1

<Evaluation of Image Quality>
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Trade nane: Super Fine Paper (commercially avail able
matte coated paper for inkjet printing, manufactured

wyo0$erigo2 Epson Cor porati on) - Recordi ng PaperpCH)YP2007/066507

Trade nane: Lumrror U O (transparent pol yester film

haV| hlckn s of 100 tured by .
oroATnE b6 rpeiRRe P ol th (A ard e dhiorgre inkerofe
vvater to each of the recording papers (l) to (4) was
Hxamples 349 & i IRSK) Giilbd Or @auinksetaiecoxdingrmppardtis e 7.
<Measurenent of the Transfer Amount of Purified Water
usdmgfaéhuradiby KeahCotgpAheg dutel ) iRiage JuAbiEp eRhlRition tests
curves of purified water to the recordi ng papers () -

SRR gt USRIy T o
S . '
o sk RS S

anmount . and the square root- of the contacting
ti melh e&nﬁtleer nenwodormityan thedsrage densety ofdreshilted
time was determ ned by interpolation. Table 7

stootl fHtireds Gerd FhglQUatdlusedds| Moridvalufeen diifdria, stepped
papers (1) to (4) and the recording inks of Exanples g

B SO R R RO B VA P IR el Ty

eval ?@%ﬂ?n s%s were perforned as described bel ow.
The Sshown in Table 8. (1) Beading

(Nonuniformty in | mage Density)

The frequency of the occurrences of offset- spur marks from resulted

red fill areas to background portions was visually evaluated. The

evaluation criteria and ranks are as follows.
Rank 1: Clearly recognized
Rank 2: Faintly recognized
Rank 3 Unrecognized -
(3) Gloss Degree
Using a‘glossme‘ter (manufactured by BYK Gardner, 4501), the gioss

degree of resulted cyan fill areas at 60° was measured.

Table 8

Beading Spur Marks Gloss Degree
Recording
Paper (1) 4.5 2.0 33.0
Recording
Paper (2) 35 20 25.0
Recording
Paper (3) 5.0 3.0 2.0
Recording 1.0 : 1.0 Could not be
Paper (4) ) ) measured
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The degrees of the nonuniformty in the inmge density
of resulted green fill areas were visually eval uated.

wa-oros@ymiizati on criteria, stepped sanpl es (graedTigehomwsso7

poor/ 1.0 to good/5.0) were used. (2) Spur Marks The

frequancy of..the qccurrences. of of fset-spur rks fro

r esul TRerinidid por dey ihusTRE glose slesurn opld nese megsured.
visual |y -eval uated. The evaluation criteria and ranks
Irdusgzial AppdigebilRank | O early recogni zed Rank 2'-
Faintly recogni zed Rank 3 Unrecogni zed (3) d oss
Deg/Me #&brding inkafshepeesditainveatibn/@s Ry oRlYKigh quality
Gardner, 4501), the gl oss degree of .resulted cyan fill

B8, B 2OP W BRE I ARy or] Rkl nfifs Bving an
Indystrial Applicability .The recording ink of the |
?)’f‘@i%ﬂ% i st uratien and w&ﬁw@hmﬁbw%ﬁlstws
regul ar paper, and particularly, can record inmages
whhindnde sader eeristameg @nddightt xesistanoe,chasom fastdirying

i mage durability characteristics which include water

sRsids hadcRanbsl ukéd it fAt Teedrdiee pro@sses hadstablyiiffbcted
speed, and can be used in fast recording processes and

fbap thilQ%.g ?’i‘ggsa,];ﬁ% l%g}l 'b:%ﬁiilﬁﬁjly mﬂa’ini force%n?ﬁe,sfﬂﬁ abl'y

used I n,

cartridges, ink recorded matters, inkjet recording apparatuses and inkjet
recording methods.
~ The ink can further record fast-drying images, prevent the ink from

causing beading and form images Vas good quality as offset printed

- products even on regular printing paper which is a recording medium

having a poor ink absorbency, wherein the recording medium has a base
and a coating which is provided on at least one side of the base, the
transfer amount of pure water to the recording medium is in the range of
from 2 ml/m? to 35 ml/m? when measured at a confacting time of 100 ms
and with a dynamic scanning absorptometelr,‘ aﬁd the transfer amount of
pure water to the recording medium is in the range of from 3 ml/m2 to 40
ml/m2 when measured at a contacting time of 400 ms.

The inkjet recording apparatus and_the inkjet recordihg method of
the present invention can be applied to various recordings with the inkjet
recording system, and, can be suitably applied to, for example, printers

for inkjet recording, facsimile apparatuses, copying apparatuses and
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cartridges, ink recorded matters, inkjet recording
appar at uses and i nkjet recording nethods. The ink can
wao pooslogIsiz ecord fast-drying i mages, prevent theci/mko07/066507
from causi ng beadi ng and formimges as good quality
as. of fset. printed products even on regular printing
Bﬁlﬂg?ﬂ%ﬁ’dﬁﬂ?@oﬁlar %ﬁlfifgmﬁﬁ ¥ havi ng a poor ink
absor bency, wherein the recordi ng nedium has a base
and a coating which is provided on at |east one side
of the base, the transfer anount of pure water to the
recording nediumis in the range of from2 m/n2 to 35
m /n2 when neasured at a contacting tine of 100 ns and
with a dynam c scanni ng absorptoneter, and the
transfer anount of pure water to the recordi ng nmedi um
isinthe range of from3 m/n2 to 40 m/n2 when
neasured at a contacting tine of 400 nms. The inkj et
recordi ng apparatus and the inkjet recording nethod of
the present invention can be applied to various
recordings with the inkjet recording system and, can
be suitably applied to, for exanple, printers for
i nkj et recording, facsimle apparatuses, copying
apparatuses andprinter/facsimle/copia conposite
machi nes. CLAIMS 1. Arecordi ng i nk, conprisinga
wat er - di spersi bl e col orant, a water-dispersible resin,
a wetting agent, a surfactant, and
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wat er, wherein the content of the wetting agent in the
recording ink is in the range of from20 %y nass to

w@200%M0y38mRss, the total solid content of the PCT/IP2007/066507

wat er - di spersi bl e colorant and the water dispersible
resin in the recording ink ﬁéfgéh he range of from 12
% by mass to 40 %y nass, t r-di spersible resin
contains fluorine resin particulates, and the ratio
A: B, where Ais the solid content of the

wat ér - di spersible resin in the recording ink and B is
t he Isdl redtordingdnk, edmprigirggrent contai ned in the water
di spersible colorant in the recording ink, is in the .
ran : : recording ink according to
d a%ﬁ???n%ﬁgyéﬁﬁﬁ%ﬁékﬁggg?-dispersible col orant
containg}q@.leasﬁ a hydrophilic group at its surface
and & Wl HisRERSbleyss i s wat er di spersi bl e under the
absence of a dispersant. I113. The recording ink

acc@ Wewgng agartai m 1, wherein the water-di spersible
colorant is a polyner enulsion that is conposed of

pol wairfagaht caldit es contai ning a water-insol ubl e
and/ or hardl ysol uble coloring material. 4. The
recqfipg ink according to daim1l, wherein the

wat er - di’spersi bl e colorant is a dispersed pignent. -

cont ai ni ng, .a : 2 ) T
W ereug the content of the wetting agent in the recording ink is in the

range of from 20 % by mass to 35 % by mass,
. the total solid content of the Water'dispersible colorant and the

water-dispersible resin in the recdrding ink is in the range of from 12 %

- by mass to 40 % by mass,

the water-dispersible resin contains fluorine resin particulates, and

the ratio A'B, where A is the solid content of the Water-djspersible
resin in the recording ink and B is the solid content of a pigment
contained in the water-dispersible colorant in the recording ink, is in the

range of 0.5 t0 8.

2. The recording ink according to Claim 1, wherein the
water-dispersible colorant contains at least a hydrophilic group at its
surface and is a pigment that is water-dispersible under the absence of a

dispersant.
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pi gment, a pignent dispersant and a pol ynmer di spersion
stabilizer, and the polyner dispersion stabilizer is

w@rws/ors10f al pha ol ef i n/ mal ei ¢ anhydri de copatyIER007/066507

represented by the follow ng structural formula (1),
styr.epe- (et h).acr, copa). r wat er -sol ubl e

pol éu&z‘ﬂf&ﬁ%f‘i‘ag ilﬁg ASRT e £ Chem o FhegeiRe b
resins. Structural fornula (1) Were R represents an

whksa-digpergiblesendorantdp acqmdymer am ulsicaythatos cemposed 0.
5. The recording ink according to Claim4, wherein the

Polyyiga pAHitiepdites @Bntdiabid h ZRitebafisclubRi §A8/oa\HRIrdBLsoluble
nol ecul ar wei ght of 20,000 or |ower and an acid val ue

milﬁ to 400 ngKOH g, and is dissolved in any
%Ir%%éggrﬂgn a %al I solution and al kal i water-solution
having an al kalinity val ue equivalent to or higher
than the acid value to be used. 6. The recording ink
according to one of laims 4 and 5, wherein the

pi grelhediesprlingmk iascending toOlzim lasthereinor a

noni oni ¢ surfactant having an HLB val ue of 10 to 20.

7. The waxepPdthipedsiblK calefaitdisR0disperded Pighne@nthihihf @

noni oni ¢ surfactant is any one of pol yoxyethylene b

A R T M Y i S S

ink according.to any one of Clains 1t ,. Wherein the
-l ubhe HQ{W%%’T ﬂlsﬁﬁF%lPEﬁFéi‘g@e’ébﬁﬁ%Y Ang Oglaiﬂh%efeéqfﬁla&elc

unit and have a
anhydride copolymer represented by the following structural formula (1),

styrene-(meth)acryl copolymers, water-soluble polyurethane resins and

water-soluble polyester resins.

e N

_ )\ /K L Structural formula (1)
o o |

Where R represents an alkyl group, and n represents an integer of 30

to 100.

5. The recording ink according to Claim 4, wherein
the polymer dispersion stabilizer has a weight average molecular
weight of 20,000 or lower and an acid value of 40 mgKOH/g to 400

mgKOH/g, and is dissolved in any one of an alkali solution and alkali
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mnimumfilmformng tenperature of 30 C or |ower. 9.
The recording ink according to any one of Clains 1 to

w@200800238€t N the wetting agents is at | east anypON#r2007/066507

sel ected fromglycerins, diethylene glycol,

triethyl ene gl ycol, 3:.but anedi ol , . .

Walh # IS hITvARG ARG kA By VAIpe Gghivalens to or higher than the
N-met hyl - 2-pyrrolidone. 10. The recording ink
aeidoradiieido be usad. one of aims 1 to 9, wherein the
surfactant conprises at |east one selected from

silicone surfactants and fluorine surfactants.11. The
recording ink according to any one of Clains 1 to 10, -
where, .t B ' b Syl

of 1 o aGaiiaE Al ledngfihg % ok of 1SS 4 dhd PwhBRAR the
thereof .is 35 nmi m or .|l ower 2., An ink/nedia set, .
pismpentdisgerRant dt apAHgn iSHRf_aéZ%‘t‘&rQﬁ hHPor¥ih §“6t5ﬁ8tad’ft having
Clains 1 to 11, and a recordi ng nedium wherein the
apddbBivaduenelilQrio @Opri ses a base and a coating | ayer
which is provided on at | east one surface of the base,
and the transfer anount of pure water to the recording
medi um neasured with a dynam c scanni ng

abs - .S . f . 3%
7 o e Tebidink Sk cbiaih2 80 )i of Wheteftl iiPnbiioss
of from3 mM/n2 to 40 nl/ when ne red at a
gerpgiant g any et Wﬁi@!‘e%{ n?ﬁﬁﬁ&}gﬁl}%rdge,
conprising a container for housing the recording ink
pelyoxyethylene lnyryletbenan@ipwlyexyethylene styrene phenylether.

8. The recording ink a_ccording to any one of Claims 1 to 7, wherein

" the fluorine resin particulates contain a fluoroolefin unit and have a

minimum film forming temperature of 30 °C or lower.

9. The recording ink according to any one of Claims 1 to 8, wherein
the wetting agents is at least any one selected from glycerins, diethylene
glycol, triethylene glycol, 1,3-butanediol, 3-methyl-1,3-butanediol,

2-pyrrolidone and N-methyl-2-pyrrolidone.
10. The recording ink according to any one of Claims 1to 9, wherein

the surfactant comprises at least one selected from silicone surfactants

and fluorine surfactants.
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14. An inkjet recording nmethod, conprising ejecting
drops of the recording ink according to any one of

weba@somsiz to 11 by applying an inpul se ther et op¢DIP2007/066507

record an inmage. 15. The inkjet recordi ng nethod

accqrdj to (.aim14, erein the i se i§ at. least .
oy J0nEhE aportlife FR6 Abeiine s atg ope OLiBras 1A Uh g ierein
| ight.16.- An inkjet recording apparatus, conprising a
theawiscoity thereof ay28°6ps inftheirange of frfinn § mFa-s to 20 mPa-s,
according to any one of Clainms 1 to 11 by applying an
hfP whe eutfaes @bnsibA theeasfds 36 mMigeor IbwerThe i nkj et
recordi ng apparatus inkjet recording nmethod according:

to Caim16, wherein the inpulse is at |east any one

sel ected from heat, pressure, vibration and Iight. 18.

An ink,.recorded. matter, conprisinga recordi ng. nedi um
andlgnAPﬂﬁgénF » BHPHEMECor di ng nedi um  wherein
the image is forned using the recording ink according
t o 4hy recnrdiig Tlapesrdingtolany oge ohflanns Adedddend
matter, conprising the recordi ng nedi um of the

I nklandbAdiagtmedie@idi ng to Caim 12, and an image
formed on the recording nedium wherein the inmage is

for %Iﬁgﬁ Plge %fﬁ.ﬁ%ﬁl@ﬂﬂﬂn'&ﬁﬂmé& b'aEé‘éH&%' &atflg layer

acco

which is provided on at least one surface of the base, and

the transfer amount of pure water to the recording medium,

measured with a dynamic scanning absorpt_ometér, is in the ran'ge of from

2 ml/m?2 to 35 ml/m2 at a contacting time of 100 ms and in the range of

" from 3 ml/m2 to 40 ml/m2 when measured at a contacting time of 400 ms.

13. An ink cartridge, comprising a container for housing the

recording ink according to any one of Claims 1 to 11.

14. An inkjet recording method, comprising ejecting drops of the
recording ink according to any one of Claims 1 to 11 by applying an

impulse thereto to record an image.

15. The inkjet recording method according to Claim 14, wherein the
impulse is at least any one selected from heat, pressure, vibration and

light.
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16. An .inkjet recording apparatus, comprising a means for ejecting
drops of the recording ink according to any one of Claims 1 to 11 by

applying an impulse thereto to record an image.

17. The inkjet recording apparatus inkjet recording method according
to Claim 16, wherein the impulse is at least any one selected from heat,

pressure, vibration and light.

10 18. An ink recorded matter, comprising:
a recording medium and an image formed on the recording 'medium,
wherein the image is formed ﬁsing the recording ink according to any

" one of Claims 1 to 11.

15 19. An ink recorded matter, comprising:
the recording medium of the ink/media set according to Claim 12, and
an image formed on the recording medium, wherein the image is

formed using the recording ink of the ink/media set according to Claim 12.
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