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woneasmmsgral Field The present invention rel at epdiapacer/066507

recording ink and an ink/nmedia set which are suitable

for -inkjet recording,. ink cartridge, an
i nkj et recording nEthogﬁgﬁgktﬁfﬁBSFet recordi ng '
apparatus which use the recording ink and the

in GRDING INK, BIEMESQRAISET, INKCARTRIDGH, ANKJET
appar atuses are known as a type of inmage recording

apRECORBENG METHOD ANDENKIET REGORBING APPARATES
machi nes and phot ocopi ers. Such inkjet recording _

apparatus records images by ejecting ink on a
recordi ng nedium Because of its unconplicated inage
o 5, form rocess, the inkjet recordi ng apparatus
> 1ﬁﬂﬂyq5ﬂﬂ¥$dﬁe easily sinplified. Mreover, the inmge
: form ng process of the inkjet recording apparatus
dosthe presentinventionrelages beamecording gnkreditiam irddhedia set
thus it can save energy consunption, and thus it is

wieiehraab|suitable foreinkjot Feebrdink; ab well 89 af3fk Wiridge, an
advant ages such as capability of quick recordi ng of 20

&ﬁgﬂf LBy . ' t . low noise . ;
lﬁ'lé%glraan 'C%}Cll)ﬁa). il ty%g?n E%e%ggéur\gﬁé%ﬁ@aﬁmg&% iYfigthe
for Jsecordi ng .inmg havi ng a wi de col or ganut.
Wﬁﬁ?ﬁcﬁ!"ﬁ%ﬁ?‘% & $6%- i nkj et recordi ng apparat us

wat er - based i nks containing a colarant, wetting

10 Bagkgreumdidtas gl ycerine, 1 WD 2008/ 023812 _
PCT/ JP2007/ 066507 penetrating agents for controlling

perkkgéy tdcoydidly dpparhbuscdCedtAivR AR type of image recording
apparatuses used in, for example, printers, facsimile machinés and

" photocopiers. Such inkjet recording apparatus records images by _

ejecting ink on a recording medium. Because of its uncomplicated image

15 forming process, the inkjet recording apparatus itself" cain_be easily
simplified. Moreover, the image forming process of the inkjet recording
apparatus dose not require heating the recording medium, and thus ii; can
save energy consumption, and thus it is desirable for the environment. |
It also has many advantages such as capability of quick recording of

20 high-resolution images, low runniﬁg cost, low noise level aﬁd 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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surfactants and other additives. In the inkjet

recordi ng nethod, imges are recorded on a recording
wOBRRjogsei2 rom such |iquid water-based ink absoppfqrRiiiossso?

the recording s medium For this nmechani smof form ng

i rrag];aaz, vari ety of inkjet paper . having better ink

pepebratiregeenis fernpemirplling permesbilify efitnlptorecording paper,

col ori ng. conponents has been devel oped. In terns of

soofictatimwndothexadditikget paper is produced by

applying multiple coatings on a paper base, its

Pr o &Ipfécoi'(ﬁnﬁi H8thdY) @.mfag%é Bes re(gﬂ'ﬁﬁa Qnt 4 PedoRliif

anmount of 10 chem cal agents contal ned 1 nkjet paper, .

i t:-has.a poor, recyel abilit c red with.requl ar.
SRR b 85k iRl wATkt boded OERBREDsH oo e reeqiing: y
I mages not only on inkjet fpap_er but al so on regul ar

5 mediam.paler this sechanismpf frming images vasiaiy ofinkyeh pgher
qual ity inmages on regular paper is that 15 is has a
haeing bettok inlb absdbeayy bhdrcdpabiléty ¢gfdpdhgandl piotdeiity
not provide surface coatings suitable to accept

chl¥firtg cddifonefiéShas BeenSddvAIP P M In! Rrm3 W ost, However, as
eve hig

foll owm ng problens to achi quality I rages on

I | ar aper, t rohl ens include (1) occurrence of
iR RaPeRE P5idused o aumu molfiplk fonyies o Bdber 9aoc,
.in imge density (4) degradation of color ganmut (5) 20
Tgcppogdastipn eost isvkighy Ayl furdhex due)todhgriargs amount of
light resistance (7) degradation of gas resistance
10 chemickgeats comtadihed ket yapen it Bheagioe resfdlabilitpnd
' (9) passing through to the other side of a recording

" ] D P S
PR it KOGk pABRLY | THLOTRRIS: AR hd BFA xEkord pieh
b devel , _and h pi t been 2 WD
355y 524595 Bet oo Bk BaRT Dut aPOGR TeFer daper have
many inkjet inks. In addition to conventional

 bgppidesireds (i ncl udi ng addi ng surfactants and/ or
wat er-sol ubl e resins) to

The obstacle to forming high quality images on regular paper is that

15 ishasa poorer ink absorbency than inkjet paper and it dose not prbvide
surface coatings suitable to accept inkjet ink. Thus, it is important to
solvc_a the following problems to achieve high qua_lity 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)

20  degradation of wafer resistance (6)‘ degradation of light resistance (7) ‘.
de gradatioﬁ 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
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i nprove the dispersibility of pignments, nethods of
surface nodification, including oxidation treatnent
on the surface of pignent particles, 5 sulfonation
wol2ofddsdnat and graft pol ynerization, have beerdijpSf7066507

for obtaining hydrophilicity in the pignents to
t hereby i nprove dispersion stability thereof. Such
staged to becusedsian panysnkigtankangln addiion ke comxentional
menti oned probl ens, however, there still exist
auprbadres (imcludingbddingysufactanksandlorgvitee-sphible Resins) to
that, because of poor density and col or ganut of 10
. : v
0B S SlepeF PG O] Miehibul et Aol AR o lRRlon,
. ispersability than |nks,using dyes. Thus, the
i EatBE bR @B R ArenPpont AndbE St thek oF BigmeRk Bartidensi ng
the pignments have been inportant problens to be

5 sublopation|treaiment and graftoolymergaticophave beemitried for
techni ques using col ored polynmer particles, 15
obaainiag hedrophilicity iartheyignrRatd 6 thedeby iffprove disResvh
or vinyl polynmer in inks for inkjet recording have

SeSBIGEP tRORDET- S%?ﬁ’%ﬁénﬁg ca%'&h{é S (6) A gﬂg%ittﬂgsa%ove

di scl'osed i n Paten terature and non-

Literature, . 1. ampl es ,of such inks further include
R ol BAVEREF tBere Hifl ssitarahlorgs imraliabiicy of
water-insoluble resin which internally contains a 20
inlss ysing: the pigmuntsithat, hacanse obpoamdgnsitoand chlor gamut of
conventional inks using organic pignents as colorants

10 thepignenisieompaie] witthdges)ehs ihls Bade pbetdrafje@iPstability,
- reproduci bility on regul ar paper than conventi onal

1OAGTER e sty MRS LY, SRR YRS Buing dyes.
TR S rRpatils dptatty aaikeolhi et the dake ssing the

. thereby prevent iink fromcausing feathering and
pigmentsbaembedn omppriswitpyoblemtzhbe solvied. olherdet thesalte
a recording medium and to inprove imge density and

thodeoprobleiib, mhely (REBATY RS wing colored polymer particles,

L3

15 partiéula:ly using emulsioned particles of a polyester or vinyl polyfne'r in
inks for inkjet recording have been proposed. Examples of such inks
iﬁclude those disclosed in Patent Literature 1 and non-Patent Literat.ure
1. Examples of such inks further include those containing dispersed
compositions of a water-insoluble resin which internally contains a

20 colorant. In addition, it is commoﬂy 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 dispersantfs.

Conventionally, techniques to obtain suitable permeability to paper |

3




surface tension of 5 lower than 35 nNm and thereby

_ wotzbt%/dzfﬂiizha_s a high permeability to paper. SPepPloghlossser

5

10

15

20

pernmeabl e i nks can effectively prevent the occurrences
of Dbleeding and have a good drying characteristic on
inagls havp heen studieddodhereliyepravient inkdram consing feathering
feathering and record inmages with. insufficient

adrblebdirpndaind fge phséinbabvetsh b the vHNa46 5f aldcédling
t he ot her hand, sone commercial avail able i nks have a

A GO e S i RO
BTG sl S S SRS 5B

Thus, it can effectively prevent the occurrence of
lowar than 3§ mNbw; and thaxehy tle thdnbas u kigh peoheabiiyuio
and prevent it from passing through to the other side

pabepap8ich hith fesacyrletiaRe &aﬁfef&@ﬁbelyoﬁ!!-e%ﬁﬂ?ﬁ@ b&uirténces

are that, .because of its |low perneability, the drying
0 L.St3l i - - O er,
of BUGAEE bl thdve B35d A8k 1 REAEANR U LARULF babEP
haracteri stics gnd causing_ bl eeding on lti-col.ored
ff%@ za%mhﬁﬁs,nﬁdﬁ e Sertheping.ap Feforddmages with

perneabl e i nk with a high perneable ink has been
igsufficenht donsityt mchimages/dearaptersenithivaigmeness.or -
bl'eeding, and thus it enables to record high quality

| @A %he lAOREY Rand, 88 coeherchi dvailabBlinks h¥s §isdefice
printing, it brings |ow productivity bécause it

I @S - dsyi [ s ne rcial
68 bulhe C{ihst Y st SR Py 3 BB ATR £ B
recordi.ng apparatuges are-equi pped with a _heater to .
PPé'&'@égﬂ%WetocR"ﬁeﬁg nehyglogy peFmeable wmkflowlp rerneates into
paper is heated with the heater before and after ink
" papeptaendblehidite be.acEwmmiates] mi theishrfappared ufpaper. Thus,
include the one disclosed in Patent Literature 2.

it e Hb STV 1§ Qe FORORL dturrence 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 combiﬁes a.low permeable ink ‘with 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
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5 however, tends to be |large and conplicated as it
contains a heater. And further, it consunes great
anmount of energy for heating paper. Thus, the

- Woppso3B1es has no advantages which an inkjet rReQfpbiidsesor
apparatus supposed to have. In addition to the
above-stated inks for inkjet recording, many 10 .
OB RPATB RS AP Bod i h 8 heteistaraduvertbe dsine
have reliabilit and but also can record high quality
timegelsinkrodneunghpipparatuses| paper ischeatgd asth ¢he heater before
viscosity as possi bl e have been devel oped to prevent
Afid aftet 1aRNY pRekHnBekdin. NEZARPIE off iR hi arﬂﬁa%t&%%%%uéie

Patent Literature 3 proposes an ink that "prevents

BRI ' - B . icles dnil5 order to
pr evﬁ@s F%g e‘??ﬁ% @fa? %%{] et{%%‘é{ur% p$ e a%mhaﬁi‘&%gﬁé ARPaRatus,
revent it, from causing the generation fo blank spots
3 ﬁ??"?‘FF&'gE%’!dSF*&ﬂ&%IEﬁ? plicated agdt centaing b heatex; arAnd
be obtained by adjusting the change in its viscosity
furthemiti®nsimes gregthamonfienitgaforioation papexnd Thus, the
particle dianmeters within 3 tines larger than initial

A prates hayhomdvadthse which Sn GRRfE %e@lﬁg% g{,{,{lgms

Wth this technique, however, it 1s di

' ual ity inmages on regul ar paper with the
%uﬁ)g’%%g%gblgrg}ﬁg In the ink di-sclosed in Patent

Literatyre 4, the remant of the ink after its
vol fﬂ ﬁhaltmrtfb@q abpve-staded inky forriakiqtsreronsing, mamy
the viscosity of the ink in that state is within 10
10 attempthhghebe¢tamdet devaloplinks sdich hyt only M¥e reliability
: 2008/ 023812 PCT/ JP2007/ 066507 The disclosed ink has
@il B 8lso?Bh resbidRigh §alityi 1€ 'a&é@'g | A
“dye ink which is di‘ésaﬁv%%%ig&élgﬁ%Q Ll : Py inks
[ ty,conpared.with a .pj nt. i nk., Paten :
iR ¥ I TR, e m sl RV et Gouediiqd to prevent them
. dncreases within 5 600 tines after water_ evaporates
orarhioclgng theaozelps of thipdnkjet dieaded Patent Literature 3

proposes an ink that prevents the aggregation of pigment particles in

15  order to prevent the ink from beihg. 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 adjustihg i:he 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

20 concentrated 2 times. With this téchm'que, however, it is &ifﬁcult to
record high quality images on regular paper with the proposed 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.
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i nk bal ances its durability with both reliability and
image quality of the ink by adding a water-sol uble
while the ink itself is also a dye pj
wo?ﬂig@?ﬁg a poor water resistance. Patent Litlédr:g/till?rogﬂ 6507
suggests that an ink that can record high qualit 10
’Ehm«gléslc’ﬁ@@ ink besiansexcelent reljatility dyhide the ink itiselfrianglye
of from5 nPas to 15 nPa-s. The discl osed techni que
isk ggesh 3s dijadsiainbggdone ihteimalof Qh'ﬁg@ ratdlitg codipparell Witk a
ink to inprove its reliability, and further suggests

dbAPifc certain sort -of conpounds as viscosity
pg.%J usters to obtain a desired viscosity in the ink.

The,di sclosed technigye thus can solve (3) 15 and (4)...
of Balent I gt gﬁl%h’f@&ﬁ AeinkrRbOoRs Hiscosiy Mreases within
di sclosed technique is that the uniformty in the
5  608rtimes afttir avateeevapordtes themfram gmeler 60s°Ghot Thakistlosed
into consideration. Thus, although it states that the
ihRbahbsceditcdaRiDiER witl bet FdliabiBfy £hd idfalge by 6F the

the ink may not be reliable enough after l'eft | onger

. ' i i the. i i f
bl Uildihe bl Water GRS jRyils BiI6 $hé Ak SQUIAETR Bl
ig#fgs As. descri bed above, although it is necessary
nd FIIR‘éS-H%@"@"Hi"b%Fer\FP%‘é@ﬂ‘{ey for rapidly forning

high quality inmages, it is difficult to obtain '
r el Patient ilnterature g Bupgests thatasiink thak san Paterdthigh quality
Literatures 7 and 8 each propose adding a '

10 iAEBE réqeivld sSriscositi a0 ulH3P tHAGH For65 aflfa s to

resin into a pignent ink to achieve better inage

SRR T oo SO el ARSRRREN LK ©
B oLt B bl o s

average diameter of a s coloring conponent in the
" addinga cbri@in sortt of corfponndsuxdwisossity adjusténsi tophithm a
resin emul sion can prevent the occurrences of bl eeding
deBided viscosity in the ink. The disclosed technique thus can solve (3)

15 and (4) of the above-stated problems. The problem of the disclosed -
techniqﬁe is that the uniformity in the particle diameter of the used
pigment 1s not taken into consideration. Thus, aithough it states thét
the ink has an excellent rehiability after left 24 hours, the ink may not bé
reliable enough after left longer period of time, depending on the

20 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
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feathering, while it cannot provide a sufficient inage

density and reliability as an ink for inkjet
recording. Patent Literature 10 proposes an ink

wOoCHoH/@s8i2Nng a water insoluble 10 resin and h yﬁﬂ,g |
mnimumfilmformation tenperature at 40 C o? [ é‘??té/r%t.;ﬁsm
Patent Literature 11l proposes an_ink having an
TEHAR e A PIgmeRitiak terackeevmbeliter impge guality. + Ratent
proposed. t echni ques, however, the reliability and
LitergturpQproposesarsink thatnsuf fprovet thenghality of dodogzes
i nproved. 15 Patent Literature 12 discloses an ink

foafib@bi xﬁguraﬂowjls@t TheSALE085d 5 h}% gﬂ& "rh}i@%@é‘éﬁ ment to

t hereof, a polyol having 5 or nore r oxy

. LN e ion. |t .states. . that, the i nk can
iR o0 2 e ol 1503 Bo L B2 4 Brefimilifmeter of a
| ow, perneability to regul ar paper, and thus has
5 cplogisleramponentoin te-raes, of -8 wam th Ag? . crSwdt ks
feathering, 20 bleeding and degradation in ink
conteatingnt heheasins eanilsiohacamnskevekit dhy bethrrénd.of Bidedihg and
Li-terature 13 proposes an ink having solid contents of

. i 13 pr : ving soild co
Fathtiolg, whikPR! &bt pk6wida icift li%afgeoci%.ﬁa@f i

pigment in the range of 1.0 % by nmas

. statgs.that.the i can provide better inmage
r%éﬁ/%ggﬁ@r ejﬁfﬁ%‘-’ $6507 quality on regular .
paper. Al though the disclosed ink can provide better
watiettent dittarabaxe 1Gnronppes amdnk ¢antaiminga watsrsinaolable
is still insufficient to be used with maker pens

10  redincmdhavingnite ainimaedfibn foegidtin RARSSrat@etan a0 aC or

di spersed pignent and a resin emulsion into inks
g aten Aot o O bk Wl iy,
PGSR o GRaler  SRckbepRpropcettechRiciies: hrusvan
' tl?en 1qe1i1a4b' '::3? gxolfleini;glésq&ariity are still insufficient and yet to be
improved.
| 15 Patent Literature 12 discloses an ink containing a pigment,
saccharides or derivatives thereof, a polyol having 5 or more hydroxyl
gl"oups and a resin emulsion. It states that the iﬁk 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,
20  bleeding and degradation in ink fixation characteristic anti ink drying
time.
Patent Literature 13 proposes an mmk 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
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which resin form ng mcell e-aggregate is added to

increase the solid j content thereof, while changes
wohbbsfoRsgighange in the viscosity of the inks ipctQpeRbsssor

at a small increase. The proposed inks still have an
ingufficient perneability to regular_ paper, and thus

. ty @B vegylasy vapprg e Ml thenighddie digrloged prk can prevideihetter
to be inproved. The perneability to paper is

veatpr aesisthrire thapidylecinksyits eyates easisthrive ik wedkindbshidiont to
equation.. Hi gher viscosity of an ink requires the

beicelavRhanh R¥Cpe R WhidEat e Bsth tbnlty @gg o}lnﬂ%g;a% ﬁ’%%er..

angl e of ink drops to paper be arrang

obt aj sufificie erneabi{ity of the.ink. Patent
Ui A g epbr gl p ARG AR 5 it emifisio faiq S Thcreases |
| kyl ether in an ink with a high solid content to .

5  thesplid santent thereaf amd thug increaspe the vissesity of thesink.  This

however, the viscosity increases acconpani ed by

nmethodde dnefraisa ihk eiscobity hagicentstudivdl ahameatid iccingpove

perneability may not be obtained in the inks,

b o - : i . That:

chERNHEStcs Ot il PPAERHeRAuTes LRAM T Rrbhls T08'in

fl.uorinated .surf.actants can i.ncrease the perpeabiljty

whith Foif Brmige RS AEreale €A ATRT Fo inoRSe M saidic

to apply this_ neans. For exanﬁl e, Patent 8 WO - -~ - .

comigat thereod, while rhavges s tlsprhange in thavissosity afithelgiks is

each propose an inkjet ink containing .a fluorinated
10  kept htatsamall iverdadelr tTles préjsdsedtink seillbhaveean 18swifidicid |

each propose an ink having a dispersed pignent and a

sELABRYR SH oREB o ASER B SR
o Y b B SuPSOhe D08 s aabid o ongr i

material, and has polyner enulsion and a viscosity of
- explamped by capilarity-rapsosanted dyokugsm Wasbhung equatioh.
i ncrease of the content of the
Higher viscosity of an ink requires the ink have a lower surface tension

15 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 ﬁolyalcohol alkylethe;r in
an ink with a high solid content to increase its permeability. In the |
proposed inks, however, the viscosity increases accompanied by increase

20  in the solid content, and thus sufﬁ(;ient permeability may ﬁot 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




sdlidff{éd pighéhts fﬁﬁfhose pfopoééd inks. Thus a
hi gh concentration 10 pignment will not provide
desi rabl e col or phase, while a self-dispersible

waptoggesi2wi | | not provide sufficient water resclaReto6s507
and ink fixation characteristic. [Patent Literature

1].: .Japangse Patent Application_Laid-Open  (JP-A) No.
%tﬂgﬁtﬁaﬁ and 18pach propose ag ipkietink QPPINII&Bg a fluorinated
55-69464. [Patent Literature 3]: JP-A No. 2002-337449
jurfactant.| i And farbher/PatehieIAtdvatuRR008 408 $8CeadhRpiopose an
Literature 5]: JP-A No. 09-111166 [Patent.Literature

8k hakind aNi ! Tlp
JP-A méass?%%&gggﬁ Pat er?l{%lg LEii tﬁ SofiHat %:ﬂ g’?%&‘égprg‘he]s?gtem

' ' Pull i eatyi on JP- No. 62-1426 :
ARt PP GBI B et A YBEUA bealise s Bouohirintdd sitfactant
q%erature 10] : . Japanese Patent (JP-B) No. 2867491 9

Pagtisulates epptrninseither awatesrnsoluble andior
11]: JP-A No. 04-18462 [Patent Literature 121: JP-B
hvordh3edabBscolpRaganatdrile nat s gadjmed Rofuldion and a
2004- 35718 [Patent Literature 141: JP-A No.

viEidit) PP BOmPal st AivreLi terature 151: JP-A No.
2004- 155867 [Patent Literature 161: JP-A No.

200 0 S SRt b A S BEAFAR
s%i_ih.lei{e?it ;l)Jirgxene%l%]s :in‘%:lF;;)sAe Q?dpb%ﬁ& ?11:1%37 8Th.1‘13 a high-colncentratioﬁ
1_0 pigment will not provide desirable color phase, whﬂe a self-dispersible
pigment will not provide sufficient water ré_sistalnce and ink fixation
.characteristic. |
[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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13
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10 [Patent Literature 20]: JP-A No., 2003- 277658

[Patent Literature 211: JP-A No. 2003-226827

wo[zhhmmﬁatzent Literature 11= "Ki nousei ganryoupoe/ygigotbéssor

to ouyou publ i shed by CMC Publishing CO, LTD.

nve t of the present
|nv@rﬂ '?r?é“se égﬁhéﬁo%%n&%%oned probl ems, and
rovi de a recording i nk and an-ink/nedia set that
ena atent biteratung la‘ZIHSBrB@[mBDB%S&age ‘on regul ar
paper, and particularly, preventing the generation of

bl afPatend Literdtidrel 18]t JBFA Noh@00#@%7di8Ng i Nk can
record an image having an excellent inmage density,

t t t '
o AbhoRi@RAnaR 1A1P ANGB0b loneggar act erl stics

can rov fast-drwui ges_and prevent the ink
fro t&%ﬁaﬁggd{%ggg%Eﬁ)oﬁop‘éd@5§ﬁ7pr| nti ng paper
haV|ng poor ink absorbency, has fast drying speed,
andlRetent bitesatitten] 6ladP-A bfvoo RGO4R03P0N8cesses and -
stably ejected fromnozzles. The present invention is

al siPatend/\ite0RR(@2BH1IPATNo) B80SFHP66507 to provide

an ink cartridge using/used in the recording ink and

the Qttﬁ%tlsga@P' ebﬁ;ﬁz&%di ng method and an

Y edi recordi ng par at u ans for solving the
for nt j ned as follows: s <1> A
rec@%g?%; texa qrﬁc{ﬁgﬁﬂg{ -(4Z4dBspersible .
colorant, a water-dispersible resin, a wetting agent,
a shiatent hiterature 2010JRaA Bo, 2003-277658

 [Patent Literature 21]: JP-A No. 2003-226827

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

" published by CMC Publishing CO., LTD.

Disclosure of Invention

An object of the ﬁreSent 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, é.nd pz_a_rticul_a;ly, |
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 wl;ich include water resistance and light
resistance, can provide fast-drying images and prevent tl;é ink from
causing beading even on regular printing paper having pbor ik
absorbency, has fast drying speed, gnd can be used in fast recording

processes and stably ejected from nozzles. The present invention is also

10
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wherein fne co”ntent 'of the wetti ng _agent inthe
recording ink is in the range of from20 % by mass to
35 % by mass, the total solid content of the

wovieésazsgizsper si bl e colorant and the water-di @@Qfﬁgd@l;,@“am
resin in the recording ink is in the range of from1l

% 15. by % b e wat per si bl e
 PLPRideHm Hﬁh?‘lg}"é&? éngm ?i%&ﬁ@ Tegar 1& aad thee
rati o A=B, where Ais the solid content of the
injsfraedigisepear hkjet recoriling methed nedormindget rdcondiohgB i s
the solid content of a pigment contained in the

apphestud. spersi bl e colorant in the recording ink, is in
the 20 range of 0.5 to 8. <2> The recording |nk

i‘Sf’Eféan it n;"%mei%%?%%mﬁ?etdﬁén%ﬂﬁg lt gs Tollows

sur ce and LS a &H{hat i's water-dispersible
-thECCOR Spersant. 11 WO 2008/ 023812

PCT/JF?2007/ 066507 <3>. Theé recording ink according to

<1:a walkerdispetrdiblevlerand] spersi bl e colorant is a.

pol ymer enul sion that is conposed of polyner

pard wate efdibleddedifld a water-insol ubl e and/ or
hardl y-soluble <coloring material. 5 <4>. The

re ccording to <1>, wherein the
Cé)&@gﬁﬂ%eg @ . !

wat er | e colorant-is a dispersed pignent

cont ai ng a pignment, a pignment dispersant and a

pold ef20bet¥d on -stabi | i zer, and the pol yner

di spersion stabilizer is any one of ..

al phatey] ef i n/ mal ei ¢ anhydri de copol yner represented by
the following structural fornula (1), 10

st ywhaeih 0Bs Bdmeny bf Eﬂ@%fﬁﬁé%geﬁ@iﬁ Ehé Péﬁlélilhﬁlg ink is in the
. pol yurethane resins. and” water-sol ubl e polyest
raﬁéé Bffrom 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-dlspersﬂ)le
resin in the recording mk 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. |

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

dispersant.

11
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R Structural formula (1) O OOnN Were R represent s T

an al kyl group, and n represents an integer of 30 to

- W0 2643023622 <5>. The recording ink according to sé¥up2007/066507
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wherei n the pol ynmer dispersion stabilizer has a wei ght
aver g nDIecuIar i ght . of 20,000 or |ower and an
aci gsor %ﬁ#&iﬁﬁ“ﬁ&gﬁﬁfl_ pthed s
disso[ved in any one of an alkali- solution and al kal
waterdispsiraible nolosaniniy @ polyniked émulsion thakiscmpmpaededndf
to-or higher than the 20 acid value to be used. <6>.

pblianéLpartit il tdd VoA HEhS A Wat&-RREMe 581/ Kirdy-soluble
wherein the 12 WO 20087023812 PCI/ JP2007/ 06650

g{@ﬂ rsant is an anion surfactant or a

081 oni |cqélﬁ$‘?act ant having an HLB value of 10 to 20.
<7> hﬁhrecorm ng ink according to <6> wherein the
norit4hi khe Eeordingmk accordipg dﬁéglaf, wherein

pol yoxyet hyl ene- % napht hyl et her, 5 pol yoxyet hyl ene
| authel veateerdispersgde yolorahhysd a déspetryed przméstydiaising a
<8>. The recording ink according to any one of <1>to

pigiieniNEpRinfent Jl@péi‘éd%'aﬁﬂ 4 ﬁﬁlﬁnéﬁﬂfsbéf&@ﬁ %ﬁalﬁl’i%f“a@ld

afluoroolefln unit and have a mnimumfilmform ng

te £ 3 I we <9>.

acabpar gy UsniYainn ipb B i A85 ont iR AERR ol lic
in age ts is at |east any one selected from

aéﬁy ©rfopo %?Wpéﬂﬁentgd;hmhe follpwing stivetural formula (1),

1, 3- but anedi ol , 3-nethyl -1, 3- but anedi ol ,

styrreper(oidthiaey hoabolymetd)ywatarpphds lpdbn&et]ﬁﬂ@ redihe and

recording ink according to any one of <l1> to <9>

v@@ﬁ@f -8bRible polyester resins. ,

- : ' N

e !
A x & Structural formula (1)
o G o )

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 molecularA
weight of 20,000 or lower and an ac;id value of 40 mgKOH/g to 400
mgKOH/g, and is dissolved in any one of an alkali solutio;1 and alkali
water-solution having an alkalinity value equivalent to or higher than the
acid value to be used.

<G>, The recording ink according to one of <4> and <5>, wherein the

12




t he surfactéht i ncl udes at | east bne sel ected from
silicone surfactants and 15 fluorine surfactants.
<11>. The recording ink according to any one of <l1> to

wOJD0sr9238d2er ein  the viscosity thereof at 25 Cycgy/irdodra€ssor
range of from5 nPas to 20 nPas, and the surface
tensi gn,.thereof .is 35.mM\N'm or |ower. <12>. An .
Py persant is ap Aniop .Suz'gcﬁ% 9Tt Bemtomic pwifactant having
according to any one of <1> to <11>, and a recording
ﬂ@éﬂaﬁ]"?&mpﬂﬂ to 0. r ecor di ng nedi um i n¢l udes a base
and a coating layer which is provided on at |east one

sur kqceThk reberdiag tnk abebrdiey té 26S{ RhedsiHe WéniBHice
water to the recording nmedium 13 WO 2008/023812

J52 7 m?}ﬁgg WL 2 dviRani canning
£a> sor pt g%%ﬁ??’ilgs(’fi n ?%F%%ngf ﬁ?g%%ﬁ%&l#’/ M2 to 35
n? at.,a contact,] ti of 100 and in the range
> B Y°W%W@%%Wieggw%mimﬁt 48 fereme Rhenylother.
contacting time of 400 ms. <13>. An ink cartridge,
i nck8ei hhe aeconding ik atardng to agy e of 5 1>etwor T+, Nghérein
according to any one of <1> to <11>. <14>. An inkjet

thRcbneking rogihNd-ticulied dbiithifl £AUbADHIHLRHIOANE Mive a
recordi ng ink according to any one of <1> to <11> by

%Eﬂi X gﬁl?ﬁ ' 0 kRCOnRd an i mage. <15>.

e I {rlf% et rﬂél[cfné)irﬂ(ﬁsﬁeénéé}%g}qe ?afcg%rgior’fglgwgr'<l4>, wher ei n
the _10,.jnmpul se.is.at |east any one selected from_ - -
he_at<,9>p'|l‘§§ é‘ﬁ?@?ﬁ% ﬂpfaxtsimto anyppe of 1> toa B, khenein
recordi ng apparatus, including a nmeans. for ejecting

10 theopettiig apentsds atdeast dnykone selediedgfrom glyyerins, dibthslene

' to <11> by applying an inpulse thereto to record an
glFBdlC triethylene glycol, 1,3-butanediol, S-methyl-l,.‘_?rbutanediol,
2-pyrrolidone and N-methyl-Z'pyfrolidone. |

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

15 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 from 5 mPa-s to 20 mPa-s,

and the surface tengion thereof is 35 mN/m or lower.

<12>. An ink/media set, including®

20 the recording ink according to ény one of <1> to <11>,‘and
‘a recording medium,
wherein the recording mediﬁm includes a base and a coating layer
which is provided on at least one surface of the base, and

the transfer amount of pure water to the recording medium,

13



15 <17>. The inkjet recordi ng apparatus inkjet

recordi ng nmethod according to <16>, wherein the
wol0dhsH2i s at | east any one sel ected from heagupr007/066507

pressure, vibration and Iight. <18>. An ink recorded

matter, including:. a recording nediumand an i nage

megshEed Frth pdmamicacagningarksarptoneigrelsantherangaed drom

is formed using the recording ink according to any

2onFndftoB5mlnk it & contl@tingMimendd 10 mrscadt imtherange of

i neluding: the recording medium of the ink/nmedia set

3% 81/ foU(FidAn? ¥hdn BBaduradca QE&@QC&%%g{}%ﬁe of 400 ms.

recordi ng medium wherein the inage Is

20Q 23812 .PCT/ JP200.7/ 066507 fqrmed ushng {he

ol A T Re, kg coBatRer ATE AR e 2o

The recording ink of the present invention contains at
5 reqoxdingink pecordmsstoctny one ofslatatll>a '

wat er - di spersi bl e resin, a wetting agent, a

sur<laiet Ani 1rdagelt vevbedingwhetlmd) inélading teotingfdrope of the

wetting agent in the 5 recording ink is in the range

réhfort&{e%fixﬁ@ag/ﬂbﬁﬂWIgipoﬁé of ¥ thRsI> Bﬁ&ppﬁ%?hg%ﬁiﬂlﬂse

con of the water-dispersible colorant and
et ridiﬁgprsible resin in the recording ink is in the
]?%‘i’?g% BFe -ff}rﬁnﬁn%e'by mass to 40 % by mass, the
wat er - di spersible resin contains fluorine resin
particuTheankieinkecording method spcopdiagdo <4, wheretn the
content of the 10 water-dispersible resin in the
10 unpalsedisiag least amylofe seletted &omi Bedly piressuref vibration med
- contained in the water-dispersible colorant in the
lgggording ink, is in the range of 0.5 to 8. The
. recording ink of the préesent invention can record a

1 SRl il RSB ARl 30 e sicing
Rt (e rocrtiog Jak AOROdng to any one oF <1 to <11 by applying
an impulse thereto to record an image. |
15 <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,
20 wherein the image is formed u;sing 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




saturation and durabilitis which includes water
resi stance and |ight resistance, has fast drying
speed, can be used in fast recording processes and

- Wazoes/msset abl y ej ected fromnozzles. The ink o&IT/IP2007/066507
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further record fast-drying i mages and prevent the ink

0 from.beadi ng even on regul ar. printing paper which
f%%fmggﬂﬁggm%mghag%n#&&ﬁa sakactordmetngl2>.
wherein the recordi ng medi um has a base and a coating
whi dthei recprding dok of the presanstinvention dentding lad leasta
the transfer amount of pure water to the recording
wWattdispérdible! doratit g8 wlter di §ioraiblt rédin! 8 wiktt nt, a
when neasured at a contacting time of 100 ms 15
e J , 5 i t . dynani c.
sca né]tlgﬁg %@S‘E%%rb%%g‘rz{no%%d& g]ﬁeeﬁﬁ?faérqisef_ Je;?&gg% ﬁg&é(:ﬁn the

ure . wat.er to the recorging mediymis in the range of
FReGRAIBEIikiip \r 5hagangs PREoN D Hrbiumnss to B0 3 by mass, the
contacting time of 400 nms. The inklnedia set of the
tatabeniid content pbthe waten-dispebsiblecadoxtintcandhthe 5 of t he
present invention.and a recording medium wherein the
WS dispersibR Yo iR th@rddsdind FhkdisGAahke 1 anRidf Frdrt 12 %
provided on at |east one side of the base, the

of _.pure ter. 1ot recordi.n di um
b Y S, T B s YA b PR i Ritoi e
measured at a contacting .time of 100 ms and with a_
A RAENCRIates, anddheoraticofds.avhera ) 1s the selid poptent of th
anount of pure water to the, recording. nediumis in
whiterdispersible resimiBthd réd@rdmglidknandB istthe solidstoneeht of a
at a contacting tinme of 400 nms. The ink/nmedia set of

hizEndHtADRBAInkE A e Pa e Ui FERUBle 2oltird it T Ehé Sﬁacdfaﬁpgeink,

.on reqgul ar paper, and particularly, prevent the

eneration o n spots. And further, it can record
%nﬁﬁ%’gégnﬁ39FR§ g?lgexcel | ent image 1ls density,
~satyration and_durabjlity characteristics which. .
i nclhgaepprding ink of the presentdnvergien canreeandor highquality
fast drying speed, can be used in fast
image on regular paper, and particularly, prevent the generation of blank

spots.‘ And it also can record an image having an excellent image dehsity,
saturation and durabilitis which includes water resistance and light
résistance, has fast drying speed, can be used in fast recording procesLses
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/m? to 35 ml/m2 when measured at a contacting time of 100 ms

15
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~at least an In

-recordi ng proéesseé'ahd can be stably eJ elét éd from |
nozzl es. The ink can further record fast-drying inages

wo20ek/@shyent the ink from beading even on reggrgproornes507

printing paper which is a recording nmedium 20 having
poor . i nk absorbency,. wherein the recordi ng medi um has
andowith & dynamie seanpingbsprptometer iandithy transferamownicof

side of the base, the transfer amount of pure water

© puze tweter ¢o dhe racprding medivmiis ihthe range offfrovh Bamil/t? to 40

mJn2 to 35 nmn2 when neasured at a contacting tinme of-

w02 Phefifbadhibéd at qﬁﬁm&%ﬁmﬂ SOAGPRMY Pt omet er,  and
the transfer anpunt of 16 2008/ 023812

SR BRRHRR 39 P BB e B

nmeasured at, a contacting tine of 400 nms. The ink .

of the prefpat snvenidon aadanrecondimgnedium, wheseinbheatecorsting
storing the recording ink of the present invention.
mdéHuimkas arbiasedgel asobtipg eflachlis providddion atleet one side of
printers. The ink stored in the ink cartridge can

tRé %&@@,&Ahtﬁg&?ﬁ@ﬁ? ARG AR SHfpultk Utes g@ttﬁe PBcdratht Hedium is in

paper . urther, it can record an inmage having an
xcel |l ent .1 mage nsi t turation and i e 3

ofif Fipee PF (ol 2onllFEte 3 nli v Bhn tHeffifed dlf fontacting

resistance and |jght resistance, can provide

tyme of 40) imgandawidh adynamicsoanning abaerptemetan andiibeng
beadi ng even on gl oss printing paper, .has fast drying

tepesfely anuntlof pure dvdtor tashe revediiggedivmcasiathatdnge of
can be stably ejected fromnozzles. The inkjet

FEAEY IR BPRO RIS wiferd ﬁ%a@ﬁ:%%‘?ﬂ a LB BRI UH0Wms.
_ k ejection gnlt I-ch appli'es energy to
ar oPs G edtla 5Bt pithe preseRt GMERbIam AT Eedrd aaieh tuality

_images. In_the inkjet recording apparatus, the ink

- lmageonoresulax paper, aad pashienlprly, previent dogenargtionlof blank

the present invention to eject the ink drops to
spbty. eAnd éeeher, iitrege secokdum imbdgnhabing &6 ekedliht image
apparatus is used '
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 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 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 contacting time of 100 ms

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

16
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for recording i mges onwregular-paper, it can prevehf'
the generation of blank spots, and further can record
i mges having an excellent image 20 density,

wosRbsinsizon and i nage durability characteri st |;Q§,Jpﬁ¢0e}366507
i ncl ude mater resi stance and |ight resistance. And

al so i rOV|de f-ast-drying i mages and prevent

YRS V@ ff‘iﬂ H&%ﬁ%g g 151 the rapaerl frgmphpdfm? to 40
has fast.drying speed, can be used in fast recording
plioc’ewben menmured as madiintaefingttide bf d60nng.zl e, and can
record i mages as 17 WO 2008/ 023812 PCT/ JP2007/ 066507

goothayakich¥tridgdbf (R pRisbit BivemMidielsS coltgindiios storing

recording nmet hod of the present i nvention contains at.

t I th
thE 3 boftink Bk BLPAS R8O IBARUGR, SRBe Gk 596 Sropi
of the recordipg.ink to thereby record 5 inmages.
R%éerraﬁbf Eﬁe‘{ iehBrintersd Themink stered eethemlspwndge

applies energy to the recording ink of the present
damverevie oh theogenemticnhef blakkdpopson regilae papyr.r eAdd durther,
i mges. Thus, when the recording nethod is used for

it e8Ar0éd1d A BESSe AV Hh JxcPROR imade d&dLi ﬁf %Xﬁﬁta Cand

-generatr on of blank spots, and further recor

e R R G %rreerﬁtegcwéﬂlght

i nclude water resjstance and |ight resistance. And
rgpistance, cap Dypvidedast deyingrimages andipreyenh the ink from

the ink from beadi ng even on gloss printing paper,

caasirdgbeading iewgn opegldss peintheg papet, has fasttdrys® speatl) can

processes, can be st ably ej ected fromnozzle, and can

HeSgstiddin! fABO fscofGrigoPd Sidnd & b% §i§aﬁ{l§r féct@d Bf dozzles.

.matters. The ink record matter o esent
O Ao A TR o
_recording ink of the _present invention.
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 recorciing 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 durebﬂjty characteristics which include
water resistance and light resistance. And also it can provide
fast-drying images and prevent the ink from beading even on 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
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The i hk 'r' ééordédr mat t er 'of thei-presé‘n‘t' 'i hvénti bn IS |
conposed of a 20 recordi ng nedi um of the ink/nedia

woSfis/2isibhe present invention and an inmage fpriBphofocssor
the recording nediumusing the recording ink of the

ink/media set_of the present invention. Wen the ink
gped guabity aacffset-printed matdersat i nvention is regul ar
paper, it is possible to prevent the generation of
bl dPke sigetrecvedimgimefiod/\6F HOfe8@BBR7ention contains at
PCT/ JP2007/ 066507 i mages havi ng an excel |l ent i nmage

160 9 thk §abiisRid) whikh & e %%%?lethkﬁecordiﬁg r]].t(]:]k of the

characteri'stics which inc resi st ance

Light . resi.stance,  r,ecord.fast-drying i S_even on
PEFFRE IRFERETR 50 BlEsh ATR PLthe pesoring gl tp Loprehy fhgord
.achieve fast_drying speed, can be used in fast 5
images-di Iythe vaekeacor methods bhe ink eiection stepapplies

nozzl es, and can record inages as good quality as
enéigyeto fhel wicortingtinkrof thépdefaiittiReéntibh tb 2jetdThi BhE dirfps

record fast-drying i mages and prevent the ink from

t& ERkeBY 18Y&A %%1&9 U8 D W HYN 114 Mgﬁd&}xgghggfhd&aﬁgt%s&dnfor

recordi ng nedi um having poor 1nk a cy,

t he ,recordi ng nedi um has a.10 base and,a coati Leh.
3 F AP iekE o 1AL 28Pe, {6 CaF BESb e Grnceabiont biank
transfer amount of pure water to the recordi ng nedium
spats; and furthengangrecord nagesshadngamexcellent image density,
nmeasured at a contacting tine of 100 ns and with a

sayuravion @mohimape dabskility ehaisiteristics whech im¢laflle water
amount of pure water to the recording nediumis in

rédi8t el gﬁ‘ldoﬁgﬂf ABistali .Ng%a ﬁaégo E?“?&%‘%@ fa[pgttfmgﬁﬁg ed

. at a contactfng tine o _ _ _ _
WA Sre LR THE {5k RPROBUIRE oYRE OBrECEn BT RRRST,
FIG 2 is a schematic view show ng one exanple of a
" haa fastdnying epeeds 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 matte:p of the present invention is composed of a
recording medium and an image formed on the re.cording 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 inklmedja. set of the present invention and an
image formed on the recording medium using the recordiﬁg ink of the
ink/media set of the present invention. |

When the ink recorded matter of the present invention is regular

paper, it is possiblé to prevent the generation of blank spots, record
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| 20 car"tri.dg'e ofFIG 1 cdnt ai ned theArAe'i-n.‘ FIG 3'i sa

perspective view exenplarily show ng an inkjet
recording apparatus with a cover for an ink

wErnsoisdge- | oadi ng section opened. FIG 4 IS gcryp007/066507
schematic view show ng one exanple of the entire
conf.iquration of an inkjet recording apparatus. 19 WO
WREEs ng Wsﬁznbwesg density| satusatien anddypregei ed
vi ew schematically showi ng one exanple of the inkjet
duradility churaptersstins whichninichnde Wasdr fésiitahes afidlightng
Qut- the Invention (Recording Ink) 5 The recording ink

rekistifed) ressat fahﬂﬂmﬁ&t@eﬁ%@bg%ﬁ gﬁntlﬁ%ﬁ ‘ gaP%rSYv%ﬂe

wat er - di spersi bl e col orant, a water-di spers

-] ng:..a_ .surfactant, water, and.a .
dheVEhtinf e elling "ok B Sltving Soeid, Gh Segtedyin fast
conpenents in accordance wi th necessity. In the

5 TRrQIKURE ProRRsEes sAN hengtahby injeeted foeminizslese and can record
contains 10 fluorine resin particulates, and the ratio
images aisagoed Ayuality s offieit primedanhtters) t he recordi.ng
ink and Bis the solid content of a pignment contained

|0 A TupgHed! itk PAGSBI L 1AG dry Tk Bak 8¢ B0 Livent

ink, is in the range of 0.5 ePera
0 e 0of 2 to 6. n the.ratio is.i.n the i
the ihR R 1dSathe Sré o sednl Arbetig meper Syhich éf irecording

anut gr e.inproved. 15 The solid content of the .
t&%ﬁ:ﬂ Avg Begy ink absprbencypwhereiaibe recorling mediam has a

times higher than that of the pignent for inproving
10  bake andl dcoatamywhicll is providedga atdeast dne sidbiof ehé baks, the
' preferably within 8 tinmes higher as the nmarginal

R SR oF B 85k bk e NS i s o
SR 2 e R P L S5 B a5
" 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?2 to 40
15 ml/m? when measured at a contacting time of 400 ms.
Brief Description of Drawings
FIG. 1 is a schematic view showing one exami)le of an ink cartridge of
the present invention. |
FIG. 2 is a schematic view showing one example of a case and the ink
20 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 shov_ving one example of the entire

configuration of an inkjet recording apparatus.
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of the water-dispersible colorant and
wowatsan3gizsper si ble resin to the total nass of pCEAP2007/066507
recording ink is preferably in the range of from 12 %

by ssto 40 %.hy ;mass, and nore preferably 20

o0 B Rs TaeiBb JRSH s BEttenly Fowing ub sramidh of ghe

Y% by mass to 35 % by nmass. When the total content is
head indhgaresenfcinvertionn record cl éar -

I mages/ characters. When the total content- is |ess

BesbMdde fériJarrgisg Ot thanedwtiest eri stics of "the ink
may. be degraded on paper, and further, clear ,

| MggessrdiaEdakyr s 5 may not be recorded on regul ar
paper . Andéwhegle it is nore than 40 % by mass, the ink

maymeasi | v, bl ock t nozzl es, causing ejectiqn

{2y Tl ecotamel ik of Vg RyaPont nyonbon kit 10ast a

wat er -.di spersible resin fromthe ink is an exanple of
wataridisperable oplorante aswied-dispersible resin, hewetting agent, a
wat er - di spersi bl e col orant, the pignent of the water

strfapturst, bater ahdrapénetintingdgeht, aved & fudtlfi@oRit MR other
resin. And when a pignent is used as the colorant, the

ccageg{éﬁfﬁgﬁco}@%&%%@mceg wat er - di spersi bl e resin

erm ned based on t mass reduction rate
obtai ned by a, thernal ss .analysis. \Wen the .
col Bt present Biveaysmy the watgr sible gesay contaigs; s
- ol ecul ar strycture is known, the solid content of the
fimermeaesin partieulates) andrthiernadichd: B, vehenecA emthensajitkcontent
resonance anal ysis, or NVR \When the colorant is, for

i ¥herpecdrdiiy inloagd B ik Heghid coiRBhbl 2 PideRf MM ained in
- metal atonf nol ecular frame, a netal-containing organic

8 WERBE o ST o R G
Ao A M o B4 VBSOS i ho
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
tﬁe image. density, while it is preferably within 8 times higher as the ._
marginal ix;lprovements in the color gamut and image density diminisﬁ
over the range. = And when the ratio, A/B, is less than 0.5, ink ﬁxatiqn'
characteristic may be degraded in 1;he 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

mn the range of from 12 % by mass to 40 % by mass, and more preferably
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Theuwétﬂer-di épersi ble colorant in the first structure
is a pigment that has at |east a hydrophilic group on
its surface and shows water-dispersibility under the

wo2008023812e of no di spersant. Thus, the 21 WO PCT/AP2007/066507
2008/ 023812 PCT/ JP2007/ 066507 pignment may be

ehHel ele L£a el f-di 4 bl e pigmegt.. The _
{iE0HE PR oot P Em R BB o e Tl Wi, B fated
a polyper enmul sion conposed of polynmer particul ates
%ﬁ?la{ }i Wgthesgxaages, theank|can reaerdelepnimpges/chascters.
colorant. 5 The water-dispersible colorant -in the
Whienckhet totiek contentsisdess thoen 18¢% by mass tdrgdng shadatterstics
pi gnment, a pignent dispersant and a. pol yner : _
: : i : 4 .
S HRThK 8y BoUeprhdRL on HAREE dthd RERE, Uk {olapEElch Abters
0SB FB PabS o RS I i oL SLEIER T o by
styrene-(neta) acr%lr 10_copol yner, -wat er-sol ubl e
wapshhetinkmay easiy blnckileanozzies, shusingsjeetmmefailures.
resin. R Structural foranula (1) R OOON Were R
r epEateetingeonlalthy lcolpratnp andaterrdisp@silile Sesin frokeRfY ink
of 30 to 100. 15 - Pignent As the above-stated
BN S m j ' ' j ' nts can
i8 pRY %@éﬁgﬁf%@éﬁég@ﬂ@% g&‘ﬁ& ¢8hitehts BE

be used.” A as a pignen or

wgﬁ. ulscg\ls ntgrsﬂ? %c?) Faaf,t ’ rp%gi’nlre%tr&gethg %&tg?'tdigerts&‘ie_ gglgrant
and the water-dispersible resin. And when a pigﬁient 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
deterﬁiined by the nuclear magnetic resonance analysis, or NMR. 'When
the colorant is, for example, an inorganic pigment contained in heavy
metal atom/molecular frame, a metal-containing (')rgahic pigmegt ora
metal-containing dye, énd its molecﬂu 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 which durability of the ink will not degraded. 20

Exanpl es of the inorganic pignents include titanium
wOoesARss121 ron  oxides, cal ci um carbonates, bapryibr007/066507

sul fates, alum ni um hydroxi des, 22 WD 2008/ 023812

PCT/ JP2007/ 066507 bari um yeI l ow, cadm um red,

vigment maYke beveianficr salled self sispersible Migmeste or gani ¢

pi gnents, the carbon black is preferable. Exanples of

t heéThawaber-dispeksiblectoldmdtindhepeoshud ethueyutenevinpolymer

methods such as a contact nethod, a furnace met hod or

et ISR RIm B p o'iyﬁéf‘i?ﬁl-ﬁ?ﬂ]%eé &ﬁlt&{ w%'t@ﬂﬁi%ﬁxble

|nclude azo plgnEnts pol ycyc pI gment's
, nitroso pignents and ani line
063? E’b??\g%@r%? ani c pignents, the azo pignents
and_pol ycyclic ments are, preferable. Exanples of
5 thelby wamrgdaéﬁeﬁ'a‘-lb?%trq}@lﬁarﬁzg thedhird straelairglis @ dispersed
plgnents condensed azo pi gnents .and chelate azo 10
pigigertitentainiag pigroént, hepigtant\dispersang aRdtspolyaldide
pht hal ocyani ne pigments, perylene pignments, perinone

dR BB h StaRIHARE ARHEARA She Do .E% gjs ay%leﬁfs%ﬂs@ﬂsr is at least

pignents, di oxadi ne pi gnent pi gnent

t hi oi n nment s SO one S
ol AR eefi’b% hehaSEgh anaﬁ@% eSS
|nclude baS|c ﬁéf chel ates and 15 acidic dy:
represantes oyvingfstrugtusal formmla ils styre ne-(metaacryl
particularly l[imted and can be appropriately
10  copilgnieedwdtyresudubly wolytibethave posie. ark aimpbe solubly pollyester
' i ncl ude col orants used for an achromatic color and for
¥ahi ety of other «colors. These may be used al one or
. I'n conbi nati on. 20 Exanples of colorants used for an
achpomatic color include carbgn blacks (C I. pignent
bl ack 7) such as furnace bl acks, |anp bl acks,
aceft yl ene bl acks a +aeks; netal s such as

er, TTop (T .
J‘; /K Structural formula (1)

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

100,
15 - .Pigment -

As the above-stated pigment, organic pigments and inorganic
pigments can be used. Adye can nlso 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.

20 Examples of the inofganic pign:}ents include titanium oxides, iron

oxides, calcium carbonates, barium sulfates, aluminium hydroxides,
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pi gment bl ack 11) and titani um oxide; and organic

pi gnents such as aniline black (C 1. pignment black

1). 23 WD 2008/ 023812 PCT/ JP2007/ 066507 Exanpl es of

wanbgoseizs used for colors include C 1. pignenicya2é@Wess07

1, 3, 12, 13, 14, 17, 24, 34, 35, 37, 42 (yellow iron
xi.de), ", 53, 55,. 74, 81, 83,. 95, . 97, 98, 100, 1Q1,

B pllons sadiingt rod £hremiuyeflow smd sarbon biacks: s
and 183; C. 1. pignent orange 5, 13, 16, 17, 36, 43,

Amengithose organic pigments dhe casbon blckss preferable. 23,

31, 38, 48:2 and 48:2 (permanent red 2B (Ca)), .48=3,

BRaripletSoflthedrBon bhick inehide {Huse! grodited By KndwiBhethods
60:1, 63:1, 63:2; 64:1, 81, 83, 8, 101 (1ron oxide .

: 122

(i as & et okl 2 HAydSAGEN bFdmophal pkifiod., o

172,177, 17€ 179, .185, 190,. 193, 209 and 219; C. I ..

pi gFEAME]RS PEthe onganic pigments ipgludesazq prements, polyeyrlic

23, and 38, C.|. pignment blue 1, 2, 15 (copper
psmenta.cdrethedatas, nibre pigments) Sritroso pigmentpaed aniline

pht hal ocyani ne blue), 16, 17:1, 56, 60, the 63; and
Klatks.pi Anong thosebrganid pigmests, the aké pi%ﬁenﬂé‘ﬂn@ Polythelic

r

sel f-dispersible pignent in the first structure is a

. - i fd ig f-| {
i e R S T R e e

t hr ough ther atom group, The surface is dified by
1@2@% @a?@?%ﬁmmﬁnﬁntguﬁ%d% AFOIgIERtE and<chelate e
groups or carboxyl groups) to the surface of the

mements. obxamples\ef thexpalpeydic pigmentsintlude iphghalocyanine
| east one of a hypohalous acid and a salt thereof. O

i eiBs, peiblaie wignibntt WaenoRs PRsdhents, WatRFaqliifogd Sed

-pignent to whose 20.surface a carboxyl group i s bound

OBt FthAiHoRl BLERANSS aiRite BHRERE, TRAhiemapte.
AR iAo
and provide a recording nmedi um after
pigments. Examples of the dye chelates include basic dye chelates and
acidic.dye chelates. N
The color of the colorant is not particularly limited and can be
' ax-:propriately 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 for‘ an achromatic color include carbon
blacks (C.I. pigment black 7) such as furpace blacks, lamp blacks,
acetylene blacks and channel blacks; metals such as copper, iron (C.I.

pigment biack 11) and titanium oxide; and organic pigments such as

aniline black (C.1. pigment black 1).
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pri'nt'ed wi th better \Ararer resi stance. 24 V\D o
2008/ 023812 PCT/ JP2007/ 066507 An ink using the

woRb@Rsg13 i S excellent in redispersibility af pefygrr007/066507
dryi ng. Thus, the ink will not block inkjet nozzles of

nkJe he even whep.the, ink_is kept in an inkjet
rec %rp#ﬁrfalcgﬁyés wee &rtCOBEFﬂgcluée& Ed?lgalq llow 1, 3,

tinme and wat er evaporates fromink existing around t he
12023| ¢4, 17124, 34535, 8 ck‘hgyelhmmb;l orxitwnﬁﬂ,gﬁvr 714, 83¢83, 95,
enough for maintaining the ability of the . inkjet head

970 98 £00, 01 (Y, Sl'()4q1498' IDB'I'IBQQ?? 1HEe 198 488, MG BIE 153 and
particle dianeter of the self-dispersible.

e £y A S0 .
carbon_bl acks haying ionic operty and 10&9& )ged
s 20 Bl Bokintib Ble sBoRBR AR B Pdbormherabred &

Exanpl es of ani onic hydrophilic group include - COOM
48s6019°1, 512) 53V 57-1FB3NBant S0ahbP6Bhd50: BARNHOBR Y, Ghalr, 81,

M represents a hydrogen atom an al kali netal, an

83788 OT?6n @ﬁﬁyﬂﬂ)l LOLTUN)1108) 108 (Gadudifurh S 122, 1RY,
represents an al kyl group having 1 to 12 carbon at ons,

2 el '%40&%&%%%) o Vs, 248, R Han : Yy ke, 178,

t hose_groups, is preferable to use colo pi gnme
17§, JABs190 198209 Ad e C. ‘Emens vielghd, hoddmine Iake), 3,

above- st at ed hydrophilic groups, M may.be an alkali

10  &YBtES, 19 @8hand 38, Chl. pigmeatbls by 2,018 Gepperphthaloeyartine
: an organi ¢ amoni um 20 such as nono- and/or

BHié), 18tbs: mm@rwiapeg?mhaﬁae%ﬁhetmheﬁtwll7w 'GB”i:he

~of fono- dior tri hanol anmoni um The methods of

e fint, B B PRl AES e

~col or e)&mant Means to |ntroduce COONa i_ncl ude
oxi Bhe B ﬂarﬁeaﬁrbéﬁplwent bpthe firshygiveeiuseiis

surface-modified pigment to whose surface at least a hydrophilic group is

15  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

20 surface a carboxyl group is bound ie particularly preferable. Such
surface-modified pigments to which the earboxyl group is! bound not only
can improve the dispersion stability but also enable to record high quality
and clear imegeslcharacters and previde a recording medium after

printed with better water resistance.

24




25 WO 2008/ 023812 PCT/JP2007/ 066507 sulfonation and
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reacting diazoniumsalt. As the cationic hydrophilic

group, quaternary amoni um groups are preferable. The
WOmReas/e238E2r y anmoni um groups shown bel ow are mycar/Ip2007/066507

preferable, and in the present invention, any one of

boutd Tik pREehs AT Sk (N 3ahRURNEy dhey dpvine
R85, % Purl bof ockenlopd noretes bRawinkios heaheren whon the
N

CH3)3 COCH2 -+N The nethods of producing the
Jsdkand inelrf indijefpracoriding apgraratus Wiithoiwt hetngiuised fare long
hydrophilic group is bound are not particularly 10

tibi® 40di wateele ¢apbrate SHRBRORN @éi@tiﬁﬁsﬁ-bﬁﬁa%ﬁe JRRERYA] NFhat is
on the purpose. 26 WD 2008/ 023812 PCT/ JP2007/ 066507

: . he K
bR Sy Weing R HE ?Péﬁéﬁ*%ﬁ%élﬁééﬁiéﬁ%%@% gf the
%&ﬁ?@%@%&égﬁéﬂ%}l r&ggggﬂrsfasegt 'erhe %y:jrgp-hi lic
group may be bound to the surface of the carbon bl ack
t hr aﬁgrvo&memerag@phztidedjame&uaﬁhdo)sef tHe $d1£ dixpeesible

-

atom c _
pigment in the ink is preferably in the range of from 0.01 pm to 0.16 um .

For example, self-disperéible carbon blacks having ionic property and
charged anionically or cationically are preferably ﬁsed.
~ Examples of anionic hydrophilic group ?lnchide -COOM, -SO3M,
-POSHM, -POsMz, -sozNPi_z and -SO:NHCOR (where M represents a
- hydrogen atom, an alkah metal, an ammonium or an organic ammonium).
In the formulas, R repregents 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 above-gtated 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 animonium, mono- and/or- tri-ethyl
ammonium or mono- and/or tri-methanol ammonium. The methods of
obtaining the color pigment anionically éharged include introducing
-COONa onto the surface of the color pigment. Means to introduce

-COONa include oxidation-treatment with sodium hypochlorite,

25




group include. alkyl groups having 1 to 12 carbon

atons, phenyl groups which nay have a substituent and
wonegheisib groups whi ch may have a substit uenperT/p007/066507

Speci fic exanpl es of the hydrophilic group bound to

the 1Q carbon bl ack, surface through the other atomc

Sﬂi}%ﬁmﬂa’lﬂo@a&@?ﬁ@@wuﬁ\ﬁﬂ% M represents an al kal i

netal or. quaternary amoni un), -PhSG3M (where Ph

r epketiencatiomicdrydirophiticrgronds gpatesaatys ammmeniuh igroups are

metal or quaternary ammoni um), and - CoH oNH3*. The

pYéfeibldi S MHeSd b tereatyOimftonifim SR GREHWYSbENH HFEmoRE

be, in 15 addition to the above-stated pignents, a .

r l.si . _polyne i cul at
pBSieYaR, R SRE RIRRIRG Moy it BRE o P, bl Gty
pol yner particulate in which a pignent is engl osed
5 agypppium grenpsEhose surfage Isbeund tohasurefacs afa carbon black
pi gnent is adhered. In such case, not all the pignment
i§ prafexsddy arset yasencdlosied matbrial. adhered, and the .
pi gnent may 20 be dispersed in the enulsion within a
certain amount .in which the effect of the present
i nventi en- WH3znqt be NRil ed. The polynmers for
formng the polyner enulsion include vinyl polyners,
geTyR®! s and ol yur et hg##® baed pol yners:
o 5y o A
The pokynff s patNcwtar pr ef &Tan 27 JO 2008/ 023812
PCT/ JP2007/%866507 used are yinyl peFANfs—andCH
pol yester polyners. Those polyners are. discl osed3 in,
for exanpl g.—38- A No. 2000-53897 apd._.1P-A No

YagplLex Apipgment  c o nof pérti'cl es
nicli g&?ﬁ%m c pignent #hd covered

of a knowhs, -

. with an organi c pigment or carbon adk Tan GeHs -
pr ef er abl j.f &, Such conpl ex pignents can be obtai ned
by, ferg —exXtNa@Halg an organi ¢ pi gment under

the existenecs=of particles of an_inorganic pignment or
by a nmechanochem cal nethod in "

— CH: — 'N(CH3)s

COCH; — "N(CH3)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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- PRSAH where

whi ch inorganférpfgnént and ofganic pigneht'are
nmechani cally 10 m xed/ pul veri zed. Upon necessity, a
| ayer of organosilane conpound conposed of

wabseizkexane or al kyl sil ane can be provided @33-[%“@5@6507

a layer of an inorganic pigment and a |ayer of
E’ ani c %&{ o enhance, the binding of the two
5% es ﬁﬁaﬂn 1B 16#9 t hregtiggdibe garhan blagkiwithde bl ack
igments.such as 15 aniline black; and collar
ig'na@mntl‘i -edbylpyaidiam hrtaqlderma&neanﬂlfohdhﬁdu@N rethylpyridyl
bl ues, phthal ocyani ne greens, diazos, nobnoazos,

E0UPRhresthte @ 85 Whe TEHowiied ws,
qui n;l?trpl doneg aZd (t h?o)l ngfrglglﬁgllgé%%ﬁg those

pi gments of carbon blacks Rht hal ocyani nes,
gui nacri dones, nonoazo \h, di sazo yell ows and 20
het erocyclic yell ows are Wa cularly preferable in
ternms of col or ganut. Repr--e“TQhH%e exanpl es of the
pht hal ocyani ne bl ues include copper phthal ocyani ne
bl ueThedydeophilicigreap ity befboutd to thegRficefthe Larbon
15: 4) and'aluninun1phthalocyanine Exanpl es of the

mau:la BRFOUEN BiSothBf ic 5’0‘11’ @% %esq%‘%ﬁg %tﬂé"zﬁ%

gnment orange 49; C. gnment
q’r%ﬁﬁ’%ﬁéﬁe%@ﬂ’ : ”0%7’ 06630@%9&@?%? ghepyl groups
gment red 207, I ment red 209; C. |. pignent .
‘Vi%bé%lax élavsr?dswbstltuenb phthyl grovgs which may have a

Represent ati ve exanpl es of the nonoazo. yell ows

substitidentC. Specifigernhples! dfatie Hydrophilic goapdtiundetd th
109, C. 1. pignent 5 yellow 128 and C. 1. pignment

_cﬁ@béﬂmécilsuﬁﬁ&r%&sﬁgﬁkw BEPIRITR Vﬁ&b chluﬁbsﬁzﬁ cooM

el l ows 1 ncl ude p1 gnent ye

™ ow 17.
(@JSF%& %ﬁs\e@gse%ﬁbl‘f"elg nghtal fE QH@JF%PGW amrEonjiEp), ons
| ude , C. Eg gnent yellow 117 and C. 1. pignment
trepresept ephenyd groypeM reparasendsfaouakkalin
The Col or Index, the third
metal or quaternary ammonium), and -CsHioNH3*.

The water-dispersible colorant in the second structure can be, in
addition to the above-stated pigments, a polymer emulsion composed of
pt.:)lymer 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 encloseci and/or adhered, énd the pigment Ihay
be dispersed in the emulsion within a ce_rtajn amount in which the effect
of the present invention will not be spoiled. The polymers for forming
the polyper emulsion include vinyl .polymers, polyester polymers and

polyurethane based polymers. The polymers particularly preferably
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10 edition (publ i-éhed”by the Society of ”I'I')y‘ers ahd
Colorists, 1982).. Exanples of the inorganic pignents

woizﬁlﬁ# Hﬂﬁzt itani c di oxides, silicas, alum nasl,ci,/&% 71066507
oXl é)es iron hydroxides and tin oxides. In terns o?

the. shape of those particles, smaller aspect ratio is
ysgHearg vanel palymers andpolyester pelysrers: e These polanersiare
spherical. Wen a coloring naterial is 15 adhered to
disdosadr ina fex; exdraphy X AdNo.t2000-588Fand JP-AMNGt | S
preferably transparent or white. \Wen a black :
o1 H4g s adhered to the surface, a black inorganic
pigment nmay be used. The primary particle diameter of

the,particles of the inor i C,pi t.is preferably
100 FATPISK RiRent compasad ol parieles oFa bnowh he range
of 5 nmto 50 nm 20 The mass ratio of the particles

5  osganpieinprganie pigmpnt andcoveredevitham orgaaiopizment or carbon
pi gment (or a colorant) or a carbon black as a

biatloedmbe prefeeably udedl. proaichrwhdplek pighentoepebeobaihed by,
to 1:3, and nore preferably in the range of 3:2 to

fir ExathiPR) ekfﬁ% log%aﬁgig ﬁiiﬁiﬁbﬁf hﬂﬂﬁ?ﬁ&éh@&-ﬂ@ of

I nsuffrcient, and coloring a Ity may
be,.degr aded. And 29 .\WO 2008/ 023812 PCT/.JP2007/ 066507
Flesiof acinotPinic 3F bymisehapashemical mAtaed R,

the clarity and color tones may be degraded. Exanples
which deorgamie pigmenband esgapicipigmentane nzechaniailly i ng
material, covered with an organic pignent or carbon

10 mhixedipulvexiredie Epenlreecadsing hdaydrt 6Cdzaabpilexe a&thhﬁa,
' sil i cal pht hal ocyani ne PB (15:3) conplex material,

S BB SOk Syl p voen
RSl e S R 1 ST Sous g e
~diameter. 10 When a particle of an inorganic pignent,
thebinding of thedmpe lazers.cl e ,
Examples of the organic pigment include black pigments such as
15 aniline black; and collar pigments such as anthraquinones,
phthalocyanine blues, phthalocyanine greens, diazos, monoazos,
ps—rranetrons, perylenes, heterocyclic yellows, quinécridones and
(thio)indigoides. Among those, pigments of carbon blacks,
phthalocyanines, quinacridones, monoazo yellows, disazo yellows and_
20  heterocyclic yellows are particularlSr preferable in terms of color gamut.
Representativé examples of the phthalocyanine blues include copper
phthalecyanine blue and derivatives thereof (C.L pigment blue 15:3, 15:4)

and aluminum phthalocyanine. Examples of the quinacridones include

C. I. pigment orange 48; C. I. pigment orange 49; C. I. pigment red 122; C.
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dianeter of 20 nm is covered with an organic conpound

whose anmount is equal to the particle, the resulted
pi gnment particle will have a primary particle

wolzoageizeiz of around 25 nm can be obtai ned. By /ﬁamﬁﬁsssm
appropriate dispersant to disperse the particles wt

the rimar 15.?@imeier, a fine pignment-dispersed .ink
'dﬁﬁg@ea 18R 1925 bet seigmantited 202 Ghdy pigmentireth20&rC.of
25 nm In such conplex pigment, not only the organic
piggeantiredr 247 (2 d. prgment sad 2086Cblitpigheat tidet 197 Ded (5 1.
pigment covered with the thin organic |ayer having

bignedsitansledi422r O M rdscntitive e3hhiiEs of e HloHRELS ?g%ows

state. Thus, it is inportant to select a pignent
' apt .t hat t abl i sperse bgth r.,gani c
oA EoL pibas SN, Th.¢ £ rib8aRE velhe 10 £ 1 Bigmient
er-g'sp rsible colorant in the third structure is a
g\ﬁﬁ[}‘)&ﬂ éan i gmgnt yellewd6di nRanresentatiygrexamples of the
I gnment, organic pignment, conplex. pignent, pignent
sapeysldows andugde |G fepighapeyalon 14) @Ol pizaientWetlodi 16,
30 WD 2008/ 023812 PCT/ JP2007/ 066507 the pol ymer
ahd P Spi L3RI BT, i i
P o T P iR Rty SR Rk telieyalic
ol | owi n tructural ., fo | a .
St AN T bR Ystionei T 380 5. K pigmpat vellow 138
(&%g/u-r ethane resin and water-sol ubl e polyester resin.
néranpRIgpERAte gigrent cay be dund in TherColor kndexrthedhind
an al kyl group, and n represents an integer of 30 to -
efition Thebhshed bythe Sopiety of Byeys had Colbaisth 1982hon
atons, and nore preferably has 6 to 22 carbon atons.

~ Examples of the inorganic pigments inc;ludé titanic dioxides, silicas,

aluminas, iron oxides, iron hydro:iides and tin oxides. In te).;ms 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 preferably
transparent or white. When a black colorant is adhered to the surface, a
black inorganic pigment may be us.ed.l The priméu'y particle diametér of
the particles of the inorganic pigment is preferably 100 nm or smallef, |
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 amount of the coloring material is

insufficient, the color gamut and coloring ability may be degraded. And
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wobod/d8spi gnment uniformy dispersed in

The pol yner dispersion stabilizer is an effective

nmeans to stably 10 maintain the dispersed condition

; . _ wat er pirfzPaobf}fs6507
pi gment di spersant. The al pha-ol efin/ mal ei c anhydri de,

styrene- rret.a(%acryl cr?gpﬁl yn]g;_, wat er - sol ubl e .
V%‘b%}/ BREFREHVE amaynt of thogelorankis gandainedy the elarityand
represented by the structural formula 1 is solid
colmrdones oy bergegradede and hardly dissolved in cold
water. \Wen 15 dissolved in an alkali solution or an

al Kakampiseof sueh i @itldof idBr@dhic difakht|
equi val‘gﬁ to orbﬂhi gher thanfé%k;lc%?%lfﬁng%Igéé%ﬂ?% 1.5

' hj i d I f 1 h .
AT MO g5 el o

tahilizer y heating and mixing the mxture of the
Sli'éfﬁgwhewhl FPIRte% Watenial, silcaphthalogyiasine PBa(15:3)
wat er - sol ution, they can bé easily dissolved in the
cowiplex materhbsititeddaiaph yellbef complek ahateaizilydid de.
copol ynmer contains a 31 WD 2008/ 023812

AR S Ol S ity

may generate an undi SsO

S the effect.thereof. as. a
KiybarpbRatiif) TG, ol BreRerabie bhesR s thgir small average
approprjately filtering out the wundissolved matter. s
P&ﬁﬂﬁ?é@%teﬁhe base of the alkali solution or alkali
wat er - sol uti on include hydroxi des such as sodi um
hy dVbridepartode sf anmnbyghvt pigmdnt, | having o pryciaey pdeticle
basi ¢ substances such as amonium triethylam ne and

dREhERR df 2D nA) % @verbe Wil aRStgaHid bodSpound whose amount is
. tryet hanol am ne, di et hanol am ne,

eJulPtd SR U TeRRied Bigment particle syill have-g primary

al pha- gl efi n/ mal ei ¢ anhydri de_copol ymer. represented

" pgiiglgdiameter of around 25 nm can be obtained. By using an

appropriate dispersant to disperse the particles with the primary
diameter, a fine pigment-dispersed ink composed of dispersed particles
having a diameter of 25 nm. In such complex pigment, not only the
ofganic; pigment provided on the surface but also the inorganic pigmeﬁt _
covered with the thin organic layer having thickness of around 2.5 nm |
affects the dispersed state.. Thus, it is important to select a pigment
dispersant that can stably dispersé 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 inorgaqic pigment, organic pigment, complex

pigment, pigment dispersant and polymer dispersion stabilizer, wherein
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structural formula 1, either those appropriately

synt hesi zed or comrercially avail able products may be

used. Exanples of the comrercially avail able products
W0 008/03e12T- YP112, T-YP115, T-YP114 and 1s TYPXka/fpadd7/066507

manuf actured by SEI KO PMC Corporation). For the

a ol i fher those
e&%ﬁyz %ﬁ#@gﬁ%%yolsare ﬁ{%j;’r a0 pno sglestedfipm an
products may be used. Exanples of the comercially
pfin/maleiianbydride uapresenoal byrthe fallowinerstoyctural
SElI KO PMC Cor porati on), and ARUFONUC- 3900,

f&m%amucss_,&éﬁemeamofﬁ%g&ﬁnap atedsblnume %i’fdl‘é’é%e

by Toagosel Co., Ltd.). For the water-soluble
ﬁ%kﬁ( ?sbﬁ?dl@ 0 @ﬁrés‘i}‘i’se appropri ately
synt |ze |a y avail abl e products nmay be

used Exarrpl es of the comercially avail abl e products
i nclfude TAKELAC(r) W 5025, TAKELAC(r)W 6010 and
TAK| LAC(r)W5661 (al by 32 - --- - --

= YO ¢T/ JP2007/ 066507 M TSUI
TAKEDA CHE CALS, ). t he wat Strectuwtaldormula (1)
pol yest er sin, ei ‘ ppropriately
synihesi*zed o @l |y avail abl e products may be

used: Exanples of the commercial®y avail able products

S i ncl ude NI CHEGO POLYESTER s W 0030, N CHEGO POLYESTER

‘ &ﬁyg and NI CHE P(lYESTER WR-961 (all .
mant¥ BRI JF EePISenisamakEd rayn aed nrepresants an integer of 30
I ndustry Co., Ltd.), and PESRESI NA-210. and PESRESI N
to-HID ¢ alkyhgfaug prefdrahly s 6/6d 35 carbdt Afiorfis) and more
LTD.). The acid value of the pol yner dispersion

priefdrably Bhs 6%0/@20¢4boh atoids. 10 the range of from 40
.rrgKC]—I/g to 400 ngKOH g, and nore preferably |n t he

r an@‘ﬁe ljtﬁlgphps%egggg_v toii%es 2 al Lot de Mo %0 s?tagfy 1 d

val u

10 ' maintain the dispersed condition of the pigment uniformly dispersed in
water with the pigment dispersant. The alpha-olefin/maleic anhydride,
styreﬁe'(meta)acryl copolymer, water-soluble polyurethane resin and
water-soluble polyester resin represented by the structural formula 1 is

solid under room temperature and hardly dissolved in cold water. When

15  dissolved in an alkali solution or an alkali water-solution having an

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
20  alkali solution/alkali water'solutioq, they can be easily dissolved in the

solution. When the alpha-olefin/maleic anhydride copolymer contains a
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. selected from ani on. surfactants

solution may be degraded. And when the value is nore

wolb@in24@ myKOH g, the viscosity of the pi gmpgispa007/066507

increases, and it may result in causing ejection
failyres 15 and/ Qr degradation of the di spersion
lgng glafin chayn, 1twalp pgheasly e dissalvedand may generate an
wei ght of the polynmer dispersion -stabilizer is
yrda$soledi yna2fer00dneuchesse, thed:fart ¢harcof as abdigpersiéme
range of from5,000 to 20,000. Wien the mass average
SHEMiBgHt Bdn BBIHAInthfnddoBY apbRatiateBP Altekity QitS@Ry Si On
stability of the dispersed pignent” may be 20 degraded.
en it .js nore than 20,000, the resolvability of
lﬁﬂgsaﬁh%éa ate(fl'ution may be ‘degraded, and its '
viscosity may_increase, The content of the polynmer
di s%@@l’iﬂﬁ cst{t&\sibaszaf the allgali salutipmgr akkedi waterrspdution
pignment is preferably in the range of 1 part by nass
1hclude hydrotideb guchassodind hyalrexides potasaiuymilydraee and
range of 5 parts by mass to 50 parts by 33 WO
1180803478 %d%%ééi@%@x@ﬁé)&@é%ﬁfh%%%%?@mp???Egls?rlﬁﬁil‘hg

&
content. When the content is less than 1 pa

S t.hg. pol r,.di spersion stabilizear not
B Rt S Aloph e b ehEfadiieiBon g when
.t is pore-than 100 parts by mass, the ink viscosity
digihapglamine, Nymethyldiethanglamine,causi ng ej ection.
failures and/or 5 increase in its production cost. -
Pamiren2-dbhgb @ Bprdpantdéolviidchalisegper si bl e col orant in
the third structure preferably contains a pignent

di SP& RYiph4-AeRhARARS: RhEPEAHe gir)]}gcﬂﬁ{n%ﬁ'%Pgé‘se%Qd by the

oni on
BRI L oitfer B haanrsiei Gy plesizidor

pol yoxyet hyl ene al kyl et her acetate; al kyl benzene

- commeyicialbs avaidablg predyctsnmazhg wegd. Examples of the

commercially available products inciude 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. Exam_i)les
of the comr-nerciallly available products include JC-05 (manufactured by
SEIKO PMC Corporation), and ARUFONUC-3900, ARUFONUC*SQlQ
and ARUFONUC-3920 (all manufactured 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 prodqcts include TAKELAC®W-5025,

TAKELAC®W-6010 and TAKELAC®W-5661 (all manufactured by
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al kyl di phreihhyll- et her di Slull fona‘twesr Such- as NH4', Na and

Ca; sodium dial kyl succinate sul fonate; sodi um
napht hal ene sul fonate formalin 15 condensat e;

wopobyesyet hyl ene pol ycycl i c phenyl et her sul f at @cagipe§oS 066507
such as NH4 and Na; lauryl chlorides; polyoxyethyl ene

ul ol eic acids. Anobng those
1@5%@% Qﬁ%mpﬁ&:ﬂ@d nate salt and
pol yoxyet hyl ene styrene phenyl et her sul fosucci nate
m‘%w the waker-solubleppolyester aesiy, pithbe thidecap@dpriately
Exanpl es of the nonionic surfactants having an HLB

syathesigdd 4P cdrfmedCiallFCAaRbIO bYodN&s 'R(Jif BE wReHY! fxB&{ples
pol yoxyal kyl ene al kyl'ether, pol yoxyet hyl ene

oBEh Sl BB S0 S0 AR R CAS O P STRR
s "E&%ﬁy iﬁwgﬁ‘é HETE SR fro65sed W snd NIGHEGO

2008/ 023812 PCT/JP2007/066507 gl ycol . Anmong t hose,
ROLYBSTER WEB61 Gl mheufertured by The Nippon Synthetic

pol yoxyet hyl ene-[ 3- napht hyl et her, pol yoxyet hyl ene
Chi¥snlich PYn d@stey €Y. SLtdE)) @nﬂ@ESMﬂN’ SR ﬁhﬁ 'BFHSRESIN

phenyl ether are particularly preferable. e content

Q f ment
4 g20 S MRS Ao %, FAR AT T OTRERA T 00 T 97" 100
par by, mass, and more preferably in the range of 10 -
par‘fbe avidvalue of the pplymer $igprzaion stelulizer inepredenably in
of the dispersant is insufficient, the.pignment my not
10  therasgé bf fioand0ymgKOH 1o immmmﬂm ahd here ppéferiblefin
the dispersant is too large, its excess conponent

th@rahige 8f BYEPE0ImEROTER 0 380 lﬁ?ﬁ?ﬂﬂkg 9hkh Pét cid vakle is

. pi gment may adversel y af fect property o

I e
R dbaPu iR, B RSVRB AT D' aﬂheﬁ@pﬁfﬁm ey be
o] grrent can be obt ai ned by di ssolving the ment
dggrgdads o And when thevalne ismerathandt) %mg 5, dhe viscosity
sufflc:lently _
of the pigment increases, and it may result in causing ejection failures

o

15  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 pi'eferably 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 |

20 degraded. And when it is more th'an 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 .r.ange 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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nmoi sturizing the m xture, and kneadi ng/ di spersi ng

usi ng a high-speed 15 agitator such as a honogeni zer,
woaoatioegme si on machi ne such as a bead m ||  or pPoBlIP2007/066507

mil, a m Xi ng- di spersi on kneader such as a roll mll

uUsSi ear forc ran nic dis n

HashhaRe %m%@lﬁﬁmtep e %ﬂn ot [idese fhap L grart by

such kneadlng/dlsper3|ng process, and they often cause

haes; ithe gobfmenidispersion stalsilizat imay nelkswilipisingly shabdlize the

Thus, it is necessary 20 that coarse parti-cles. having

s".}idx‘sﬁirﬁst@t@fmAﬁd&vhﬁn it i8'186rd EHLL100 partsiPrRds Udie ighk
for exanple, a filter or a centrlfuga separator. The

I i
VELBR inBRlabE | WRY Rt iR knlhirl el BREs and/or
.and nore . pref abl 100 i nn or srml | er. \Wien the
1oGrease an Meriodugtigh sAgh-or (D56) is | arger than 150 nm
35 WD 2008/ 023812 PCT/ JP2007/ 066507 the ejection
st abPigmentRlispeesantast i cal | y degraded, resulting: in
bl ocking of the inkjet nozzles and/or distorting ink

ej eThé utei-aaflersible cdlBrdttinofHtethird sfishctvesitefdi@bly

average particle dianmeter (D50) is 100 nmor snaller,

c'bﬁfamgjaeﬁx#g?ove%@% Lf‘f%e 20 rﬁﬁ’g Jtrr@t? #R&?t &%bgfs%tntqg one

er-di spersible colorant |n t.he rec rdlng nk |s
Wf“éF I, apeny $1Er ? glagts ap 2%%9‘”1‘?&%’58 hagan

and nore preferably in the range of 3%by mass to 12
Hi.Bwales of Bite@0on the solid content. Wien the .
content is less than 2 % by mass, the ink col or gamut
andRk fGEe ST Vet d185n BT Ea SEABCIER) polySRRAIRSe And
~when it is rmre 10 than 15 % by mass, ink viscosity

| e es on
RGP P e RS AP

oduction .cos \Wat er - Di sper si bl e. Resi n | east
phenylether ﬁﬂf?%ﬂﬂeﬁtsﬁg@:@-gbe Naznd fa *Sodiam

wat er - di spersi bl e
dialkylsuccinate sulfonate; sodium naphthalene sulfonate formalin

condensate; poiyoxyethylene polycyclic phenylethersulfate esters such as
NH4 and Na; lauryl chlorides; polyoxyethylene alkyl ether sulfate; and
oleic acids. Among those salts, sodium dioctyl salfosuccinate salt and
polyoxyethylene styrene phenylether sulfosuccinate ammonium salt are
particularly preferable. |

Examples of the nonionic surfactants having an HLB value of 10 to
20 include polyoxyethylene alkylether, polyoxyalkylene aikylether,
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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15 resin because of their excellent filmformability,
or image formability; as well as excellent water
repel |l ency, water resistance and durability, and

. Whos23812t hey are effective nmeans to record hirgT/IP2007/066507
density images having excellent color ganut and water
resisst gnce. Preferred ex | es.of the fluorine resin
.%lg'f’? "cg{}ﬂf"ég t*"ﬁ%ﬁ' @85‘1‘?{8@5}18%1%& €% f1 uor ool efi n
unit. O -such fluorine resin particul ates, .
plyexvathytene-Bmaphthylether: polyesyethylengserhitasf monoleate
fluoroolefin units and vinyl ether units are

pad polyokgethylonebraht phuaglbthdherd baetiadhely prefdrabl S
not particularly limted and can be appropriately

3 %%’6%2@%%%%@%8@?@%@%6@%%3 é‘tﬁ?:?Pti%%fPF i
5 GrSIoRlY it bheFRes ol past ik mash forld B g maps and more

sel ect ed, dependi ng on the purpose: Exanples thereof
prefenably imthe pamge 0fiL0 peptisdyemasd th BOterts by massmyg When
structural fornulas. 37 WO 2008/ 023812 _

theldoh bR thetdiSfersah? i%sﬁbi%nﬁ}"i‘he&%g&egﬂ ﬁhﬁ%@ bEd
OC3 Hf -CH2 CH -CH2 CH -CH2 CH=- H9, OC5HL11,

SRR e | An bt ol i bR diSergnt s too

laf_ge, its excess component which is surplus thereof not adhering to the

10 pigment, may adversely affect the property of the .iln_k, causing bleeding

and degradations in the water resistance a#d 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

15 agitaﬁor 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. Coar-se 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
20 that coarse particles having particie diameters of 1 um or larger be
removed using, for example, a filter or a centrifugal separator.
The average particle diameter (Dso) of the disbersed pigment in the
ink is preferably 150 nm or smaller? and more preferably 100 nm or

smaller. When the average particle diameter (Do) is larger than 150 nm,
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Ho COON, OC4 H8 COOH, -CH2CH -CHCH -CcHCH | | | | |

woQebked0H, H3 C OCH3 , H3 C OC2. H5 - CHCH - gbelip2007/066507

SCHCH 1111 | H3COCSH7, H3CQOC5H1|
_CHCH - CHCH H3 C OCH2 OH, H3 - CHCH-
theyiestion stabilitymay hechrastically dqsr@meﬁgtmg in blgeldmg of

_CHCH H3 C OC5Hlo OH, H3 C OCH2. COON, - CHCH- - CHCH-
thia iftkjaEhole€and/ont-BistorEiEd ik Gelibn difddtions- CBGHhdtEer
OC4-H3 COOH, H3C OC5H10C00H, 38 WO 2008/ 023812

1R, WML Ge phrcicRAtibnfetbA(BS, t)@é mbmwxha?%@efhe

resins conposed of quorooIefln uni and vin
i,ts refera altern nNer s of t he

Pitch BpBiaRy el ah Bk Hptfief SRR BERS Rt e
flugrine resin particul ates, _either those

appT bp eorfeat pf the water-dmpermble colorant in the recording ink is
preferably in the range of 2% by mass to 15% by mass and more
preferably in the range of 3% by mass to 12 % by mass based on the solid
content. When the content is less than 2 % by mass, the ink color gamut

and image densities may be drastically degraded. And when it is more

than 15 % by mass, ink viscosity increases, and it may result in the

degradation of the ink ejection stability and increase in its production

cost.

- Water-Dispersible Resin -

At least fluorine resin particulafes are used as the water-dispersible
resin because of their excellent film formability, or image _formabi]ii:y,' 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 sucix 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 pari_:icularly limited and ean be

appropriately selected depending on the purpose. Examples thereof
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synt hesi zed or comercially avail able products may be

used. Exanples of the commercially avail abl e products

i ncl ude FLUONATE FEM 500 and FEM 600, DI CGQUARD F-52S,
wW0R2008)02351290M and F- 90N, and AQUAFURFURAN TE- 5Adaairkoo7/066507

manuf act ured by DAI NI PPON | NK AND 1o CHEM CALS,

.J P ) ; FE430 4500 and FE4400,

impdRS KRRk R FIGE o AebB0 G 600, Ac 7000 and

AG 1100 (all manufactured by ASAHL G.ASS CO., LTD.).

TheThe yonylethee sinit jsanati putendarlyrdiymibed andccanbe

conbination with a water-dispersible resin. In such

appropriabélyselcesd dependidgidnieHd pergdddi N Exhenplés thereof
particulates in the water-dispersible resin’s

OB o 1 85 PG R LA e

or nore. And it is nost preferred that the content
substantially be 100 % by mass. The. wat er-di spersi bl e
resin used in conbination is not particularly 20
limted, and can be sel ected according to the pur-pose.
Exanpl es thereof include condensed synthetic resins,
pol yaddi ti on resins and natural polynmer conpounds.
Exanpl es of the condensed synthetic resins include
pol yester resins, polyurethane resins, polyepoxy
resins, polyam de resins, polyether resins 39 WO
2008/ 023812 PCT/ JP2007/ 066507 and silicon resins.
Exanpl es of the polyaddition resins include . ;
pol yol efin resins, polystyrene resins, .polyvinyl
al cohol resins, polyvinyl ester resins, polyacrylic
acid resins and unsaturated carboxylic acid resins.
Exanpl es of the natural polynmer conpounds includé.
.celluloses, 5 rosins and natural  rubbers. The water
di spersible resin may be used as a honopol yner or may
be
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copol ynerized to be used as a conplex resin. It can be :

formed into any one of single phase structures, core

wo SbRlohsgii ruct ures and power-feed enul sions. B@rgababroesser
wat er - di spersi bl e resin can be selected fromthose

-t el have hy C groups a

Qfgf rS|b|I|T¢9§ﬁ ﬁgse thenséTEgg{héﬁéi no
sel f - d| ibility whil ispersibility.is. provided
t her et 6} Reans of éﬂzfé&ﬁant or ‘a ré@ﬁh3H§V|ng

hydr ophilic groups. them enulsions of the resin
tHzieH obt ai ned @ﬁ %réll'ér'f i cati or—&n#l .rC Hs
0

suspens on pol yneri zati of _.an iononer of ester.

resin d@C pdyut et hane r@$ s Hriran unsat ur E(ﬂé‘d%/{nb

areﬁgreferabl e. In the enulsification polynerizati on
g Qifat urated nonGridra GH +s

emul si f| cation- pol yneri zed iln water .in which the

unsat ur@t®e Hon®Hr,, a pol {h€rs Ehsi@H|nitiator, and

the surfactant, a chain transfer agent, a 20 chel ating

2deH ;aD#H = pH adj ust—eC Hre£(CHded. Thus, the water

di spersjble resin can be eadily obtained, and further,

resin qQisj |1t{3!t OPH., can be €pgid Heh@rged. enabling to

obtain desire property thereof Exan'pl es of the

U y d monorer i ncl@gg Jqturated carboxylic

acids, (nmeth)acrylic acid est r noNnoner s,

bCr) 3PS HEBGEEO B e mononer . Fef G Q Oy ny
ﬁ‘.@?%ﬂ%é 510 comound Rotb B ”8F‘Z¥f’n Yr;%'m
atom. Oesdtw GOEHEL dondds E;ﬁlbetﬁ;ff‘éﬁ"”
Hﬂ?etxg%ii QSPErfh;”p?oSWﬂ' ?Re s pHERS 3
pol ymer zCaAi'ng g}éfﬁﬁgosﬁiﬁeﬁ - DGR3 usthy Gn B £ gofks ~
poI ﬁ_?tlon |n|t|at&rHéh|s al so po%shble to

HsC 0C3H7\ H3C QC4 Hg,.HsC OCSHH'\-

—?H?H— —CI:H(I:H—

"HaC OCH:20H. HsC 0C2H4+O0H,
“pHgH- “gHpH-

HaC OCs:HsOH. HaC 0C4Hs OH,
NG NG

HsC OCsHy4© OH., HsC OCH:COOH,
THeHe THReHs

HsC OC,H,COOH. HsC 0Cs Hg¢ COOH.
TReHe G

Ha C OCsHs COOH. HasC 0CsH1w0COQH,
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.di met hacryl at e, poI yet hyl ene gl ycol

_ neg&g gl ycol, di net hacryl ate,

the property of the resin. EXan‘pI es of the unsaturated

carboxylic acids include acrylic acid, 10 nethacrylic
acid, itaconic acid, fumaric acid and nal ei c acid.

wd2oespiser of the nonofunctional (nmeth)acrylic medhbroo7/066507

esters include nethyl nethacrylate; ethyl

“met hacryl ate, isopropyl nethacrylate, n-butyl

nmet hacryl ate, isobutyl nethacrylate, n-anyl

met hacryl-ate, isoanyl nethacryl at-e, n-hexyl

met Abernardicalatesof ngb ivésxyll etixet nesiny canppsed bf flubboolefin
nmet hacryl ate, decyl nethacryl ate, dodecyl

anith agdyiayEet gt asies }ﬂ'e ?Eﬁ&ﬁaﬁﬁ?@oﬁaﬁ?ﬂérs of the
net hacryl ate, phenyl acryl a benzy .

TR e R 5,1

d| hyI oet hyl nethacry] ate,

QESYF eI PARGE either $hpseapprppriately
3 rret hacryl oxypropyl tri net hoxysi | ane, nethyl acryl ate,
smthesiaed pr sommercsaliy apgﬂahler];ﬂoduets mapbleysedl 1 Viiedifiples
i sobutyl acrylate, n- arryl acrylate, isoanyl acrylate,

of the pmiaeraaRy Gvadablepodtkid irdhjdd FL.EONATE FEM-500 and
acrylate, decyl acrylate, dodecyl acrylate, octa ecyl

enzy?bacrym’?&ﬁﬁ(rym dﬁbgtzfﬁ%@ ﬁzﬁﬁ@j}fyl i thyI 41
E‘g/ P2007/ 066507 acryl ate
460ARORIT A hetngedEon TGN YRAND

and acryl oxyethyltrine th I amoni um sal ts. Exanpl es
CHEMICALSy INGORBORA' hL.UMIFTLONFE4368, EE2500 and
i nclude ethylene glycol dinethacryl ate, diethylene

PEAL400, i dTREATIOUARD AT vaostmlméﬁm hb AG-7000 and

acryl at e,

A%W%“?a@?&%é%@ %"W@Fﬂﬁﬁéﬁﬁ & t¥nacryi ate,

(f)ropyl ene gl ycol
resin payticulaies mayghe uesd it eamhinatiomwath a

water-dispersible resin. In such case, the content of the fluorine resin
particixlates in the water-dispersible resin is preferably 50 % by ﬁlziss' or
more, more preferably 70 % by mass or more and further preferably 80 %
bj.f 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. Ex;'unples thereof
include condensed synthetic resins, polyaddition resins and natural
polymer compounds.

Examples of the condensed syn_thetic resins include polyester resins,

polyurethane resins, polyepoxy resins, polyamide resins, polyether resins
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| polybutylene glycol dlnethacrylate iO
2,2"-Dbi s(4-net hacryl oxydi et hoxyphenyl ) pr opane,

wobbdsisdihy! ol propane trinethacrylate, trinmepbylPloor/oses07
et hane trinmethacryl ate, pol yethyl ene gl ycol

di acrylate, triethyl ene gl ycol _ diacryl ate,
andzsiligen repiasy| Fxsmples of thepalyaddition gesins saclydo c ol
di acryl ate, 1, 6- hexanedl ol diacrylate, neopentyl.

mwilycefin réshms; pohtséyreheYenmza peliivihylalachyll mins, polyvinyl
pol-ypropyl ene glycol diacrylate, 15

e%t@r rddisd f{:ﬁééﬂ{yﬁé YRR YR Qﬁié'a);ﬂf:&ﬁ& Q:ﬁrboxyhc acid
-bi s('4-acr oxyd| et hoxyphenyl') propane, tri rre hyl al

BT B e

tetr aacryl ate, tetranethyl ol nethane tetr aacryl at e,
f@éﬂ%@?ﬁtﬂ@lﬂ@bﬁ%acryl ate and di pent aeryt hritol
20 hexaacryl ate. Exanples of the (neth)acrylic acid

am The waterdisperaiblel tesin a4y banisddas ahomapolyinded diemay be
N N-di met hyl acryl am des, net hyl enebi sacryl am des and

I ni
e e e A

naners incl renes
ipele s TragRos, pBY L strabbitis g poyprfied
chlorostyrenes vinyl anisoles, vinyl naphthal enes
epulsihng. nyl benzenes. Exanpl es of t he vinyl. cyano
conpound nonorers include 5 acrylonitrile and

et Bach watbr-dispeesiblx fegih eande sdlectall|fydomabopotinselves
mononers include allylsulfonic acid and salts thereoZ

S, 0 B e M S it e

no se(ipﬁ.{sspelrgl ':ﬂ%ew % seprla%sﬁﬂﬂtgp 18 ol?%vui]eed 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
eﬁﬂsiﬁcation p(_)lymeriz;tt.iqn of the unsaturgted -monomer, itis
emulsiﬁca;tion-poiymeﬁied in water 1n whicﬁ the unsaturated monomer,
a polymerization initiator, and the surfactant, a chain transfer agent, a
chelating agent and a pH adjuster ére 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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10 Exanpl es of the diene nononers include butadiene
and chl oroprene. Exanples of the vinyl nononers
i nclude vinyl acetates, vinylidene chlorides, vinyl
wochboeasgias, vinyl ethers, vinyl ketones, VinylpeTiap2007/066507
pyrrolidones, vinylsulfonic acids and salts thereof,
vi oyl trinmethoxysil ane. and vinyl triethoxysilane. 15
monogiers atqmatie e MENPHETS: YaRYL Gyane Lom
atonms include styrene oligoners having a nethacryl oyl
- yeoowersxinghmonomersnaklyl ¢oanpohnd meresndrayoleffnamonomers,
met hacryl oyl group, nethyl nethacrylate oligoners
diaué Rgorforieid) aligyineys heviiPunsRidrateSedBoanRofls. 9IRS
having a nethacryl oyl group and pol yester oligoners

i r vl vl - Si ' downs. of the
B o AR o infliinatihn; IPuBREMO Borbmerd e
hydr.ol yvsi s, .are caysed_under a strong al kali ne or
3 cgé%pﬁw&% %%ﬂe@g&y H@f%{ the propsstsebihe resylted
is preferably in the range of from4 to 12, and nore
mondmenh| yAnd bhyhe memamgofgoly menizé tibo/graft polymerizativh
mscibility with the water dispersible colorant. [

It iIs
sifig Baroliok &y ?&?ﬁhe‘fﬁzﬁ%xﬁﬁﬁﬁéﬁﬁ?’ i3 475 pdeEPIe QB te

in the range o to 9. The average-particle dianeter

glgj,q_ t -di spersible resin determ nes the
tVI c%”s’?{‘?/'.dgﬁhpﬁ‘és i'spersed |iquid. Provided
conposi tion i}nd the solid content of the dispersed .
| i_gﬂ?‘amﬁ)é%?%t engnsaipgatedgarpexglic acdg anelygde aenyhieacid,
di ameters provide higher viscosity. The
10  mathacrylic peids itaicenicemiid, fomeire abidyaid soadeicaactd.age
particle diameter (D50) of 50 nmor larger for =
Pr EELaiplds bl M%hﬂﬂ:ﬂc@,ﬁn‘é@(ﬁhtﬂ)a&?ﬁi&h@h%sh&%‘iﬂ lude
.from havi ng excessively high viscosity. On the otﬁer
water-dispersible resin h an _aver age
B SR Bee, R TI RE BRGNS, o Tiev mrtlruRle By

. cannot be used because the dianmeter is |larger than the
methacrylate, 1sobutyl methacrylate, n-amyl methacrylate, iscamyl

methacrylate, n-hexyl methacrylate, 2-ethylhexyl methacrylate, octyl

15 methécrylate, decyl methacrylate, dodecyl methacrylate, pctadecyl‘ .'
methacrylate, cyclohexyl methacrylate, phenyl methacrylate, benzyl
methacrylape, glycidyl methacrylate, Zrhydrquetﬁyl methacrylate, |
2-hydroxypropyl metliacrylate, dimethylaminoethyl me{:hacrylate,
methacryloxyethyltrimethyl ammonium salts,

20 3-methacryloxypropyltrimethoxysiiane, methyl acrylate, ethyl acrylate,
isopropyl acrylate, n-butyl acrylate, isobutyl acrylate, n-aniyl acrylate,
isoamyl acrylate, n-hexyl acrylate, 2-ethylhexyl acrylate, octyl acrylate,
decyl acrylate, dodecyl acrylate, octgdecyl acrylate, cyclohexyl acrylate,

phenyl acrylate, benzyl acrylate, glycidyl acrylate, 2-hydroxyethyl
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di ameter of inkjet nozzles. And even if the average

particle dianeter of water-dispersible resinis

wo0Wid28d12t han the nozzles, excessively |arge ppdfibiost/esso7
thereof in an ink degrade its ejection stability.

Thus, for., preventing gradation of the eJectlon
%FQE‘??"?(E)Y‘*’EWP&MI%Y q%@ hylamingethet aqmizp

preferably 200 run or srral | er and nore preferably 150
agnyloxy tiremeth§H exovsioei vl sdts: si bl e résin preferably
functions as a neans to fix the water-dispersible

c ol BxAmgldsifahed ol PRinetidARE (me)d R IRS fidkterk 'IHEI@M@S
the fixation characteristic of the colorant by filmng

e R Rk ORGSR, BiculBRE RSN el i
thiBrdpas Ejy cob ppthasielere, E@?&@?@q%%cbfé%e&%ﬂ%ﬁ
tenperature of the water-dispersible resinis

1p3-bhiylebe gly@®d dinethdvrglute, 1,4dnstytenengignolk dienethacrylate,
tenperature is -40 C or 44 WO 2008/023812

135 hediiR 4] &ﬁﬁ@%crﬁaw rneotpeﬁtw gqyaﬂldlme@fla&ﬁweeﬁ n

filmincreases, resulting in the generation

r ent t
difgo @5ie s%‘sf’@. S e A §cqlr#§nae§hacrylate,
p gﬂer nge_of from2 % by mass to 30 % by
erﬂh’@ﬂ TYIAE. i n the range of 6 % by nass
to 25 %by mass based on the solid content. - Wetting

22 ebis(4-mrethaerydoxjidietioxiyphé nyDpropamee ttimethelod ppopane
contains water as a liquid nmedium To prevent the ink

thmmdewwe tARtbthgldl ra@haﬂ@tﬂmaaémgtel%oﬁfeeﬁyieh@@ycol

- the foI ow ng wetting agent is used’in t
YIRS, o BMed o oBRoRGRERbYS 5 BURy R0 Y Wb thte,

" 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, trimethylol ethane triacrylate, tetraﬁethylol 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-acr_ylamide-Z-methylpropane sulfonic

acid.
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ejection stability and the resolvability, caused by

wat er evaporation. The wetting agent is not
particularly Iimted and can be appropriately sel ected

wo mosexssnrzdance with the purpose. Exanpl es 15 pdigiresfioe6507
i ncl ude pol yal cohol s, pol yal cohol al kyl et hers,

pol yal cohol aryl ethers, nitrogen-containing
bot LRBERIE: of b prsimales in quenoimars g lude styfones,
sul fur-containi ng_conpounds, propylene carbonates,

- ermgthylstyxenesoniny] talsiestes afrd-tottfilstyzeste; chlprasgiyneses, vinyl
These may be used alone or in conbination. 20
dnisolps,edngl napRiHilbyed 4ARFidinyI BbHsnal Yceri ne,
di et hyl ene glycol, 1, 3-butanediol,

3- t ' ' ne gl ycol,
al 3@ %F%bé‘?spg%%% I ‘gﬁgﬂ lao%/%oo{:c’thﬁ Ir)‘lr'ﬂxn%?'ﬁ?ﬁog?g%r'g 5!31 e,
trijrethyl ol ethane, _ethy]ene glycol, tripropylene
%W@gfﬁrﬁ?@ﬂa@?ﬁ}?‘gﬁ@%F |, hexyl ene glycol;

polséet hyl ene gl ycol, polypropylene glycol,

1, SEpamples of thelallylvoxzpedidmondmer®inclade alRéadfonic acid
PCT/ JP2007/ 066507 gl ycerol, 1,2, 6-hexanetriol,

andsaltdtlicrd6k alilamined, 4119V ERReIdeksOliallylamines, and
1,2,3-butanetriol and petriol. Exanples of the

. et her conpounds i ncl ude
({eighi@hgﬁg‘p%%%%@eﬁ%f et her, ethylene glycol - .
no buty#éet r, 5.ethylene glycol mgnonethyl ether,
di. RSPR ﬁj@@d}bﬁ&e%@%ﬁrﬁm&p@e ethivdens nad prgpyleoe.
_ nmonobutyl ether, tetraethyl ene glycol .nononethyl ether
andEpampidsenfdhgldiené memoreisjinchidechutadiemphad chioroprene.
pol yval ent al cohol aryl ethers include ethylene glycol

- MONERkKaplds Githe viafin@nd¥l <8 Sndue %ﬁpﬁt%tﬁgf%%y; ‘ iﬂca%he

.10 Exanpl es of the nitrogen-contail ning

' de. . 2~ lid . . .
RO V3mSR BebERARy Lkstomes. vipo] prresidones,
_ 1,§-ﬁd' met hyl i m dazol i di none, e-caprol actam and ]
Wo pi,fpgcg@g%gpd salts thereof, vinyl] trimethoxysilane and vinyl

Popyl ene

(@)

triethoxysilane.

Examples of the oligomers having unsaturated carbon atoms include
styrene oligomers having a methacryloyl group, styrene-acrylonitrile
oligomers having a methaeryloyl group, methyl methacrylate o]igome.rs
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 raﬁge
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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Exan'pl‘es of the ér‘ﬁ'd'eé“i‘hcl urd-e formarr'i‘ de,
N- et hyl f ormam de and N, N-di net hyl f or mam de. 15

wobd@mpisas of the am nes include nonoet hanol arrp@fsmmo-,vmﬁﬁsm
di et hanol am ne, triethanol am ne, nonoet hyl am ne,

di | am dtrlethylamne Exanpl es of the
"él‘jﬁ?ﬁ ng%HEil H%‘lg conpounds i ncl ude di met hyl sul f oxi de,
sul fol ane and t hi odi et hanol . Preferred exanples of the
ot HEhe apexagecpaniiele diameten @Bsd)she Iveatierglisgifrsible resin
sacchari des. Exanpl es of the saccharides i.nclude

deBnesies B vilositioT 856 BRspetSod RhfRS B #dviddd8omposition
(including tri saccharl de and tetrasaccharide) and

I h | ud
B RN R kBB TR OG0 She sREld Farticies
ceIIoblose Iactose sucr ose,

al act os | t ose,
spaller g?ﬂfﬂﬁ’éﬁfﬁd’tff’?’é@éﬂghﬂ BisqosiNe The m 46 WO
2008/ 023812 PCT/ JP2007/ 066507 "pol ysacchari de" refers

wates dispeasibliesesin preferably lenae avarakd pattide dimmeter (Dsp)
w despread natural saccharides such as a-cycl odextrins

of80 i lolr Wh e For pEARIASinKs Wiihk ¢RE Wﬁ%r"ﬂﬁsp%fﬁible resin

sacchari des |nclude reduci ng sugars thereof

B RAGEe) S Bl G EnP Bl g he

i nt eqer of to.5), oxidized saccharides such as
waAtgEAIspexsibla resin hasan averaga partislendiamstex ofsevernl dozen
acids. O those saccharides, the sugar .al cohols are
npcoimeterb et cGpaot be used bam)imhehﬁamﬁtei‘ iclarder than the
maltitol and sorbit. O those wetting agents,

dﬁﬂéﬁr@f’mgje%tﬁb‘ﬁkﬁ:@e Qﬂd‘:&}en ifhe hhf&;%@p&lﬁ'(ﬁg diamétr of
. 1, 3- but ane 3- net hyl - - but anedi o 2-pyrrolidone

s AT £kt BRpeg ttﬁ? e R Py RanieDy Bites on

, stablllﬁy. The mass ratio of the_pignment to the
p%éftl@lpﬁé arpohin gainkdagxade 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 preferablf 150
nm or smaller.

The water-dispersible resin preferably functic;ns 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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relates to the stability of ejecting ink drops from

i nkj et nozzles. When 15 the fornul ation anount of the

wetting agent in an ink is lowrelative to the content
woofoosoissdd fied pignment, water contained in thedmie07/066507

evaporates fromink nozzles and/or ink ejecting

%te@ .and1 resul.t in the Dblocking of the
VISESIHG ream YRETeases reguiing in the generation

recording ink is preferably in 20 the range of 20 %
sen psigedypapass and nore preferably in the
range of 22.5 % by mass to 32.5 % by nmass. - By

ad] Thblc0ptitEofhalseier idispéafble 285 Sin iHe fe%ofmﬁguﬁkqs
to protect the ink fromdrying and inprove th

AR B 8 e o b o Ui

é£§$5é§696 mass, {&g hnk around 47 WO 2008/023812 .
TREIO b e BaRee ok ¢ Ry massstood 14 hy massdased oa the solid
the bl ocking of the nozzles. Wen it exceeds 35 % by
apmdent.t he dryi ng characteristics on paper may degrade,
and image quality my also degrade on regul ar paper. -

Sur f WidtitlgSAgéntFhe surfactant can be appropriately
sel ect ed fromthose which will not inpair the

dis conbi.nat i on

co ?ﬁéﬁ%&*ﬂﬁ?ﬁ%ﬂ g%%éhn oot b G Pains Bltehade dituid
. a h IeveI| h racteristic, It is preferably ;

I§E o Tp msRyeRtct miﬁ &P%mgf and to Hnprovedispersion

fluori nat ed surfactants. Anong them the fluorinated

stabiliy; the Hloslng meetiiagtageaitds ugedinihe dvk.c. Thbavetting

fluorinated surfactant preferably has 2 to 16, and

APt is RhIFRCERE xnéaﬁs%}%r@%ﬁ)ﬁﬁg%he% fdrfd i ithe Which

. fluorine atonms. Wen t e nunber on atons )
S St id e PR v%@%ﬁ!%x‘gﬁd bﬁaﬁ% Wapptitiohen

it ’i'ﬁ nor e,
e wetting agent is not particularly limited and can be

appropriately selected in accordance with the purpose. Examples

thereof include polyalcohols, polyalcohol alkylethers, polyaléohol afyl
ethers, nitrogen-containing heterocyclic compounds, amides, amines,
sﬂhr'contang compounds, propylene carbonafes, ethylene carbonic
acids and other wetting agents. These may be used alone or in
combination.

Examples of the polyalcohols iﬁclude glycerine, diethy.lene glycol,
1,3-butanediol, 3-methyl'1,3-butanediol,' 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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15 than 16, b'r'oblrerrs such 'és degr'adrat i on| n thé
storage stability of the ink my occur. Exanples of

wobtohbgieri nat ed surfactants include perfl uorp@—k)ﬂyjommﬁﬁsm
sul fonic acid compounds, perfluoroal kyl carboxylic

SRR et B GaoEE b ane

pol yoxyal kyl ene et her pol ynmer conpounds havi ng
1p2;Bfhutanetdidédydnd pbiniolgr oup at t he side chain thereof.
Anong them the pol yoxyal kyl ene et her pol.yner

cormesgied Whe polprdlb HPARBhEYALKSE Bffler GPpuids idtfude

side chain are particularly referablefor its | ow

RN T e R e ek

|nclude perfluoroalkx sul f oni c_aci d and _
5  epayleng glvngl monommethyh sther; diethylenegliprlagonpetiyd ether,
per fl uoroal kyl carboxylic conpounds i nclude

dpathiylarer glycddymonaiviotyl gther, setrdethydemeglyicolbinoabindthyl ether

carboxyl ate salts. 5 Exanples of the perfluoroal kyl

aﬁﬁ%ﬁl@ﬁﬂe&n eSs1y 651 ROABARYISEHAIC! ude  perfl uoroal kyl
phosphate ester and salts of perfluoroal kyl phosphate

cormBL IR Bl e Rt s i5fide R iR el

chai n inc¢lude pol yox alkylene et her ol yners
I&Jgnpf Letheramshéthpileng ghyico m@gbauzséueagethai n,
sul fates of pol yoxyal kyl ene et her polyners haV|ng

10 perExamples dfithe atitegenfconpaiaing hdterocyudicroansbiaeds imchide
' pol yoxyal kyl ene et her polyners havi ng perfl uoroal kyl

294796118698 N 3hetH ﬁﬁ%lbndoﬁém ogg‘feth Pz&gﬁ%ﬁ&bﬂ@s

of the salts in thes uori nat e surfact

lélameghyﬁlm&%bhmmhln'émb-cglf&gﬂ EZHZ Qaﬁd y'\lgaéyd_?actone
Examples of the amides include formamide, N-methylformamide and
N,N-dimethylformamide.
15 Ekamples 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 havjng
20 saccharides. Examples of the sacc;,harides include monoséccharide,
disaccharide, oligosaccharide (including trisaccharide andl'
tetrasaccharide) and polysaccharide. Specific examples thereof include
glucose, mannose, fructose, ribose, gylose, arabinose, galactose, maltose,

cellobiose, lactose, sucrose, trehalose, and maltotriose. Herein, the term
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“and NH(CHZCHZG—I)S The fI uori nat ed surfact ants can be

sel ected fromeither those appropriately synthesized
or conmercially avail able products. Exanples of the

wocoosieseizal |y avail abl e products i ncl ude Surf lp@fiy 38007066507
45

S- 111, 5 112 5-113, 5-121, 5-131, 5-132, 5.141, S1
nuf pl Asahi S Ltd.), Full ard

&%@T re%?g@ sgeeh ﬂgesweaﬂwa d sepse,and itpackyles

FC- 431 (suppl ied fromSunmtono 3M-Ltd.), Megafac

widespread natyral sagcharidesswht as eubyblodﬁatmn@ pod deﬂlnldked\

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

Ehinp i of dhl¥ivAtiiesldiGuchYacc KAty 20848 %g sugars
PCT/ JP2007/ 066507 FS-300, UR ( manuf actured by

BURO Inct o 830ty 2R bre EERAO0R, reieled Oy o
s HORHACHORBR6RE 0N frnere.aus %&nﬁg@é’qﬁmm 5, pridized

FT-250, FT-251, F' T-400S, FT-150, 5 FT-400SW
gacoharides suehl abyalddﬁ(ﬁs aCulspamd/ utcbnii:ta&ids, aminBfacidd &hd thio
(manuf actured by Omova Inc.) are particularly

#ids o rOPtlfosRSsacbRYridad) theRighd Bl HoE hf‘é"bréfgﬁﬂﬁe Specific
quality, and particul arly t hey can inprove col or

JoF: the ink to be

n %legfthEFeébgér(gﬂgbrﬁ&ﬁ%g@%ﬁd%g@?gpem fic exanples of

the f|ﬁ0l‘l nat ed surfactants jnclude thqese  represented -
dhogn vetting agentss € rols digthylene glysolatmethydene glycol,

fluorlnated surfactants Rf-O/ \ A Were R

1.8ruigrad®],a3-methyl-d,3-batddadiol, Acpyavoltidoms and

hydr ophobi ¢ 15 groups represented by the foll ow ng

NubeHyl Rbyhrolidbha ardpdeb8PR Hocause they provide excellent

storage stability and ejection stabﬂity.

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
fl;om ink nozzles and/or ink ejecting systems, and. it may resuli 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 % i)y mass and more preferably in the
range of 22.5 % by mass to 32.5 % by mass. By adjusting' the content in
the ranges, it is possible to protect the ink from drying and improve the
storage stability of the ink, and thue the reliability of the ink can be

increased. When the content is less than 20 % by mass, the ink around
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rép;resehts - SGBX, QCOOX or -PABX (X is count er ani on,

and specifically it may be a hydrogen atom Li, Na,

woltoogd#s12 NHSCH2CH2OH,  NH2( CH2CH20H) 2, or PCT/IP2007/066507
NH( CH2CH20H) 3) . CF3 CF3 CFCFZCF3 CF3, CF2CF3 CF3 CF

CF3.. CF3 50 WO 2008/.023812 PCT/ JP2007/ 066507

t Rfm%l(eﬁ&ﬂ@ iy dppes; sapsingdbedlecking ofthe mozples. When it
contai ning group represented by the follow ng

exteedst 35 % by onass, dhe dhping charageestits onf prgperanay degrade,
descri bed above. And where "n" represents. an integer

#Hd in&e &uaﬁﬁﬂnfdﬁ al%@ﬂb@ﬁﬁﬁ‘ttﬁl relrfiaf pa géf:': ZCFZ) CH2CH2
Wher e " represeénts an integer of 37t ' -S-C
Ci—%“&g XtV\here Rf and X are the same as descrl bed

abov '803- X 10 Wiere Rf and X are the same as
descri bed above. (2) Nonionic fluorinated surfactants

Rf - bag serfactand can/be ppprepriatelneclectied fremtdwse whigh will

above And where "n" represents 15'an integer of 5 to
o0 imPhir tle dispersinftdP4bility when used in combination with any

colorant/wetting agent and have a low surface tension and a high leveling
characteristic. It is preferably selected from one of silicqne surfactants
and fluorinated surfactants. Among them, the fluorinated suffécténts
are particularly preferable.
~ The fluorinated surfactant preferably i;as 2 to 16, and more

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

" the number of carbon atoms substituted with fluorine atoms is less than
two, thé 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, perflucroalkyl carboxylic compounds,
perfluoroalkyl phosphate ester compounds, perfluoroalkyl ethylene oxide
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 particulgrly preferable for its low foaming

~ property.
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‘Where Rf is the sane as described above. And where "n*
represents an integer of 1 to 40. 51 WO 2008/ 023812 |
PCT/ JP2007/ 066507 (3) Anphoteric Fluorinated

wadestant RfF-O CH3 N CH2COO CH3 Were Rf igg1id#8007/066507
sanme as descri bed above. (4) digoner-Type
Fl ugri nat ed rfactant 9 C H2 X038-(--0O .
- - cHzamples of t elfﬂuwﬂky& rulfopignad ¢pmpognds include
fluorine-containing group represented by the
pestfluorpallyt sulfesicrazid fod perfinotoilkybsuldnerte sakts.
integer of 0 to 10, and X is the sane as descri bed

Rl e Dy

of 1to 4. o - --~C

S S ot B e e Bl 8 °21

integer of O to 10. The silicone surfactant is not
> par Exemnles 9f thewerfinoreakyl phopphate ester compounds include

perfluoroalkyl phosphate ester and salts of f)erﬂuoroalkyl phosphate
ester.

Examples of the polyoxyalkylene ether polymer compounds having
pex_'ﬂuoroalkyl ether group at side chain include polyoxyalkylene e‘ther

10  polymers having perfluoroalkyl ether group at side chain, sulfates of
polyoxyalkylene ether polymers having peff_luorbalky,l ether group at side
‘chain and salts of polyoxya.lkylené ether polymers having pefﬂuoroalkyl
" ether group at side chain.
Examples of the counterions of the salts in these fluorinated

15  surfactants include Li, Na, K, NH,, NH;CH:CHOH, NHy(CH;CHzOH);

and NH(CH>CH;OH)s.

The fluorinated surfactants can be selected from either those

appropriately synthesized or commercially available products. |
Examples of the commercially available products include Surflon
20 S§-111, S-112, S-113, S-121, S-131, 5-132, 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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15

- O Spedifid ex@hipl&Bf theflnoinkital sﬁ!factants_ include those
fePRESRTRE by 'the Q’Sﬂ&wnfé‘gtrweﬁh%l Rididla8 53

15 appropriately sel ect ed i'n“acéo‘rd'ance wi t h 't he
purpose. It is preferred 52 WO 2008/023812

WO%#/@%QO?/ 066507 that it be selected from beQ’ﬁﬁZOOWﬂGGSO']

whi ch are not deconposed in a high pH environment.

Eé%% Zﬁi f sugh surfactants include side chain
pappiactured bg iDwhants, FEAADAEZ9, kd2s1, 44008,

polydlnEthyIS|onane chain ‘end nodified

EB1150;, FRt400SWI(meanefactne ddiydNBIOS Goensimynbithitedaad

pol ydi net hyl si | oxane. Modi fying groups having a

PP 151 GhhibfReurd By DAhova ALY OXOEEIDL S8 ducts, FS-300
pol yoxypropyl ene group are particularly preferable

‘S'S%@%%?t‘&fsﬁhye%ys’ﬁfﬁf?tf ﬁ%ﬁ%@ﬁaﬁ?ﬁ%ﬁ@%@m

om oprl at el 10 synt hesi ze
’fé'i; % m%fbbﬁ I%EQ&Gwpagx eyﬁcﬁnct RE-151N
connerclally avai |l abl e products include those
(mparri factured bybQniiidalpadnaréipartivutnrdy puefSrableansthegaan
Ltd., and bow Corning Tray Co., Ltd. The pol yether
ﬁii:b@itié SkteBeht H8HPe Yualitg A éﬁ:uﬁﬁé.rl?%h&jr EHhQHﬁi'ove color

mted 15 and Can be appropr| atel y selected

AL BRESrlid nadSs S0 RRRRln e o Eﬁ@%ﬁi@yﬁﬂw sdin -

oxi-de structure represented by the follow ng
PAR¥ctural formula into Si side chain of dinethyl
pol ysiloxane. CH3 CH3 4 CH3 1 CH3 CH3 Si-0 Si-0 Si : :

R( C2H40) a( C3H60) bR 20 Were "nf, "n", "a" and "b"

(1) Anionic fluorinated surfactants

o X
A

Where Rf represents a mixture of fluorine containing hydrophdbic
groups represented by the following struétural formula. And where A
rp;presents -S03X, -COOX or -PO3X (X is counteranion, and speciﬁca]iy it
may be a hydrégén atom, Li, Na, K, NH4, NHsCH2CH:0H,

NH;(CH3CH20H),, or NH(CH;CH20H)3).

§F
CF;—CF CFsCF, CF, CF;CF,
o and ' —
CF; Ci‘- F CF}
CF,
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WD 2008/023812 PCT/JP2007/066507 represent an al kyl

group and an al kyl ene group respectively. The

pol yet her nodified silicone compounds may be sel ected
wof 0egm23gmmer ci al |y avai | abl e products. Exanplpgsy/ipe07/066507

t hereof include KF-618, KF-642 and KF643

(nanufactured by Shin-Etsu Chemcal Co., Ltd.). 5 The

Conte f tRe sur anty in the recording ink is

prefe g‘tﬁ@_%n from0.01 %by mass to 3.0

% by nass and nore preferably in the range of from

0.5 % by mass to 2 % by mass. Wien the content is |ess

t haWkbre RaéredBats a faeridkf @ataiding gebug répRsented by the
surfactant may not be obtained. Wen it exceeds 3.0

bi f e
BHigRZS ﬁgétag%ag IBERIREC Wible gerewgseésﬂ&g th sAnlE a&'écrﬁ,ed
reductl t he jmage density and cau5|ng t£
YY RTe Jr'tIcRTeTeNtE ag; integer ofoor &can lﬁgl‘epl'esents
nedlunt Penetrating Agent It is preferred that at
5 Zwast a polyol conpound having a solubility.to is 20
C water of 0.2 %by mass to 5.0 % by nass be cont ai ned
in the ink as a penetrating agent. Exanples of the
pol &P chngljude aliphatic diols such as
2-ethyl -2 ne Hyl P& propanedi ol , 3, 3-di net hyl
1, 2- but anedi ol , 2, 2- di et hyl -1, 3- propanediol,
2 hyI"Z"propyI 1, 3- propaneglol
6F81'Ry represents am iaigesr of 340 10. |
2 5 di net hyl - 2, 5- hexanedi ol , 5- hexene-1, 2-di ol and
2- ethyI 1, 3-hexanediol. O those di ol s,
2- et Byl —iseﬂh&ﬁm@amaﬂ Xand _
2,2,4-trinmethyl -1, 3-pentanediol are particularly
.preferable The other penetrating agents which can be

usewsmggggg@t 1 Sama s fRs24854 36394 2

Rf’—8S0,X
10

Where Rf and X are the same as described above.

(2) Nonionic fluorinated surfactants

RF—0—{~CH,CH,0— = H

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

15 an integer of 5 to 20.

Rf"—0 —{~CHCHO —H

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

an integer of 1 to 40.
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not particularly limted, and can be appropriately 7
sel ected in accordance wth the purpose. They can be

woedsaRtad from those which are soluble to theciB@Nekesor
can have desired properties. Exanples thereof include

al ky, or aryl ethers of polyal cohols, including

di et(hiﬁg%@‘{j??&}ﬁ“gnﬁﬁ Rurlpctaather . et hyl ene gl ycol
nonophenyl ether, ethylene glycol nonoallyl ether,
ol nonobutyl ether, propylene glyco
nonBH U0 , aqﬂ%tetraethylene gl ycol chl orophenyl
; kl'cohal s such. as ethanols. The
content of the peﬂﬁ?ﬁﬁbpﬂg agent in the recording ink
is 10 preferably igythe range of 0.1 % by mass to 4.0
% by, mass. Wen thé content is less than 0.1 % by
ma the ink drying speed._may be slowed, resulting
in e REas the same efgribad@abaven it is nore than
4.0 % by nass, -the dispersion stability of the

col étlOligmmertBypdBhmdiathted Suurfidtagt i n frequent .
occurrences of nozzle bl ocking and excessive increase
of the 15 perneability to a recordi ng nedium which
causes the degradgti&yrof the inmage density and the
ink to pass through to the other side of the

r ecor di ngymedi um&ithe her conponents are not

par tye i,0d Qﬁq be appropriately
sel gdc?g% 'ny_aéc'(-:i%)r ancHé it1h e_ﬁnecessi ty. Exanples 20
t hereof include pBHadj usters,

3 preservatives/anti-fungal agents, che'l'ét e agents,
' antirusts, antioxidants, ultraviolet ray absorbers, !
OXYWHREre RPSAIPIBESANIARGANE-cDhefinis '
adjuster is 6%?“ cularly Timt g%)‘l"#%g?‘g“e%ir‘%@eggﬁmd by the
ust pH to desi,red,l evel in the range .of 7.to .
Bk R Br Lol ooy REFesenta s a S o Crispth and X is
- PCT/ JP2007/ 0665Q7_ recording ink, and it can be
theprmgasaascribediabeved i n accordance with the
F‘(‘CFZCF;)FCHz—: | ‘
- !
10 Where "n" represents an integer of 1 to 4.

— .
CH, K,
H{—o—ol-y—l-orﬁ—o—[—orgcwo - ( CH, o@—o}H
CH3 ’ " .

Where Rf" is the same as defined above, and "I", "m" and "n" each

Q ——CQ=C

I

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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“p.ur pose. Exa'n'pl-és ther efor include al cohol ani hes, .
al kali netal hydroxide, anmmoni um hydr oxi de,
phosphoni um hydr oxi de and al kali rmetal carbonate

wosabd/essidthen the pH level is lower than 7 or hicah@boor066507
than 5 11, the ink containing it excessively nelts an

Lnkj.ef h angd i nk supply unit, and that may result in
that ltf%ﬁﬁgffcr‘ﬂij from hassavhich are notidpcomposed an ankighpH
bl ocki ng.i nk nozzl es. Exanpl es of -the al cohol am nes

énraieent.ct Baanples ofsuchtsurfadtantd anduwde sidé chain modified
2-am no- 2-et hyl -1, 3-propanedi ol . 10 Exanpl es of the

pulgdionné g 1soxeathaiiiils SoBIRY olyRfhHasAs aizﬁéé hain

hydr oxi de, sodi um hydr oxi de and pot assi um hydr oxiI

I i de of ni,um i ncd ude ni um
eI e holy M PSS nff ORI sl e ke
: aternary .. phosphoni um _hydroxi de. 15 Exanpl es of the
5 @Y@&%&Jﬁ%ﬁa@eof Modibringexpups hawng a @olyoxyethylene
car bonat e, sodi um carbonate and potassi um car bonat e.
grouppirss palyoxpethylasepalgbiymopgldrie gronpadreqgatticularly
i ncl ude sodi um dehydroacetate, sodium sorbate, sodium
preftabll Bedduselof thepticd@eIERCERHPacRERARA £ M dgRRdhy' M
pent achl orophenol . 20 Exanpl es of the chel ate "agents
' sodi um et hyl enedi am netetraacetate, sodi um
ér‘#fér#gﬁ;%ri acetate, sodium -hydroxyethyl ethylene
di agi %i nifrilotriacetate, sodium_diethylenetriamne
penPBel striactants gaay bmsglested fnom theosetanpropniatelys of
the antirusts include acidic sulfite salts, sodium 56
10 syBtheis¢dassdnnkREtialRP2odildde pedduttsi osul fate,
' amoni um t hi odi gl ycol ate, diisopropyl anmoni um nitrate,

PeNERRIEE bf tHe dothmBPdihNG R FRBIE YRIRREX WAATHD RhiD

.nitrate.
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
15 and can be appropriately selected in accordance with the purpose. o

Examples thereof include compounds obtained by introducing the

polyalkylene oxide structure represented by the following structural

formula into Si side chain of dimethyl polysiloxane.

CH,; [ CH, CH; 7 CH,
| | I |
CHSi—0+—Si—0+Si—0--Si—CH,
| Ll !
Hy m - X

|
c CH, nCH,

20 Where "m", "n", "a" and "b" represent integers. And where R and R’
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Exanpl e.s of the anti oxI“dénts i nclrudé phehbl
anti oxi dants (including hindered phenol

wo2hgd/@¥sdant s), anine antioxidants, sulfur anpic@Xpsdibhésoer
5 and phosphorous antioxidants. Exanples of the phenol

ant i oxi dant i ncl udi ng hindered phenol antioxidants)
TepEesed %ﬂl}wis@wmefim atkyienegroup respectively.
2,6-di-tert-butyl - 4-ethyl phenol, -

st e'i‘hy Ipol®thér modlified nsi]idmb)donq)dmxﬂsanap ibe rsplagted ftomn a
te,- 10

I I
Sy LY Srigpsie e e o

[.-
S B A RpelB At St e I?ﬁeimﬁ?ﬁbéxm)
th h I
yl IcI p Z‘%}Iﬁg I:)%Ehg gwchalimﬁsqorchf@ns]mkd@ ®apferably in the
1,1,

aanigeiod @R)mrﬂt()ily%uy bmksamz}ﬁ% bytnainstay}itbhﬂny ipxbfetrably, in the
1 3,5-trinethyl - ,6-tris(3,5-di-tert-butyl -4-hydroxy

ARSI KRR D9 % Bmlnass toZ%by mas
tetrams[mat hyl ene- 3- (3 -di -tert but yl - 4- hydr oxyphe

ot Pl e ﬁ&SS%ﬂE%Pﬁ% PR a0 O pdding the

a- napht hyl am ne, NN -di-sec-butyl-p- phen | enedi am ne;
wfacsant mavot baphtained hWihengt sreeadschBdh biimass, the
2,6-tert-butyl-p-cresol, 2,6-di-tert-butyl phenol,
;iarmgilblhbtymﬂ tlﬁ-ihkrﬁ:—abt&qokdjﬁig&ﬁ@ﬂium may excessively increase,
but ylI hydr oxyani sol e,

résaltinid YRS RSHE e Gehbity aBd ) FE'E%’HI‘I
_ S4 llit%t yl i denebi s( 3- net’ héyel % t eSI t- gut yl'p eng)llfl'k tg'lp%
008/,0 12 RPCT/J / 06650
i"' IIE?%B I(l?)grr% ?1919 f@f&ﬂﬁ’?ﬁﬂﬂ’eﬂol ), tetraxis
~ [ et hyl ene - 3-
5- di P?@?‘Faﬁugﬁg%tdl hydr oxyphenyl ) propi onate] ne
t hane and
1 1t3s tprefegtedrelidtyd - leabyy d polyol Totgyound iavinpensdlibilitgto
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 ©
diols 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-dicl 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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Exaan és of thé sul fur 'ariti bxi'dants in'cluude d'iul-auryl' 5 T

3,3 -thiodi propi onate, distearyl thiodipropionate,
| auryl stearyl thiodipropionate, dinyristyl

W0B2088/0438i20di propi onat e, distearyl PCT/IP2007/066507

Pl P' -t hi odi propi onate, 2-nmnercaptobenzi m dazol e and

di-| aur | fite. Exagpl es of the phasphorous

’é?&%‘}??cb%ﬁlig lmuedqand ca %@r?,npmpﬁa&ﬁm sefected in geegrdance

phosphite, triisodecyl phosphite, trilauryl. 10
ﬁhtﬂhedphwgm t ®hepednthe sedevyed fieamy thpsiowhlich are soluble to

Exanpl es of the ultraviolet. ray absorbers-include

itennkphebheqne habadedirdlitpropbaicl rmmﬁpwt%i-éof mclude

benzotriazol e based ultraviolet ray absorbers,

B SRR e o

nlck E;x Sﬁt* ed ultraviol et ray

%}B%P ¥ wf% menophensh @ﬁbelu ptlml@n@ ighstcol
ray absorbers |nclude

mohgaliyhethar, licthylgné glyrobhmmobatyl ether, propylene glycol
2- hydr oxy- 4- n- dodecyl oxybenzophenone,

oAolithY dtlves/Red 26138 6¢1316ne glycol chlorophenyl ether; and lower
2- hydr oxy- 4- nethoxybenzophenone and

:émamﬂésﬂmﬁg.%&ﬁ$¥gfoxybenzophenone. Exanples of the
enzotriazo 8vi ol et ray absorbers include
hydr oxy-5' -tert- octylphenyl)benzotrlazole '
¢ Romtent,pfthe penstrating ssontan e tegording ink is
&é hydr oxy- 4' -octoxyphenyl)benzotrlazole and 58 WO
AbBE81 thePGMigERDM 1/% GFAdss to 4.0 % by mass. When the
2-(2'-hydroxy-3' -tert-butyl -5 -nmet hyl phenyl)-5-chl orob

ARt i538Q tharFBA IHFmks ! e B d@lﬁ%%@aé&* MAbEshwed,

.ray absorbers include, for exanpl

r%@ﬁltﬁ%’é &1&30 er ! Cttﬁi %(éﬂhen)inds willeﬁ)i ?st r?nore tﬂan 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 degradationiof the
imagel 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, preséwativeslanti-fungal agents, chelate
agents, antirusts, antioxidants, ultravio}et 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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5 Exanpl es of the cyanoacrylate ultraviolet ray

absorbers include ethyl-2-cyano-3, 3" -di phenyl
woamogidasre, net hyl - 2- cyano- 3- net hyl - 3- ( p- met hexypbsnyhossor

acryl at e, and

but net h net oxy J) acryl ate.
ﬁlarsslﬂ%’r andif ¢an. %ﬁpeét?ﬂ%%@ % &f rna%cer%rnqeaylth the

absorbers i nclude 10 ni ckel brs(octylphenyl) sul fide,

purpose.hi Beamples thearefortipthidel alcebolraminég| atkialiemetalk el

(1,

lydoxide, aRimbodnire HydeekidePPRO kﬁ}manﬁhja&}dﬁd@h

nickel (I1) and 2,2'-thiobis(4-tert-octylphelate)

AELAAPROARE ARl SFn the brr 181 LRSI Bl 7l B qeﬁshan |

presen nvention is tar I Spersing

ter- d| sper sible coI orant, a wat ersibl e
ﬁewﬁ PeARingt &gs%ﬁsweayga?lftaepam% f@atﬁan%mr{ supRly
conponents in accordance wth necessity in a
ynit.cand blsatomay diesnit ifitby drmapge dnthkpropertyt ¢austny ink ed
in accordance with necessity. Those conponents can be

leakhgy Sedlb idlohofleégpl e, a sand nmill, a

honogeni zer, a ball mll, a 20 paint shaker or an

ul t hi_ne. The nt.s can be
Sti F?é%ﬂ)%&%fﬁsﬂﬁgﬂ&#ﬁfe ol g S PEREHER B T,

equj pp rirrin arragnetr stirrer or a
tﬁ’r%é %‘@é&“& %%I@Fhlaei 3mreppreielties of the
recordi ng i nk of the present invention .is not

par Exawipled of thenliydmbxidenat adkalibeetglmlapents @icjudes lithium
adj usted in accordance 59 WD 2008/023812

130 @0 8ddieéd Afdroilé BnlotRLLIBES Ry dVe¥ige it | s

.preferred that 1ts properties including vrscosrty,

sur be.in the foll an es. The
o <ERERRSTR BB o pnin i ly
.Jdn the range of from5 nmPas to 20 nPa-s, and nor e
bAyatenag: apymgeiwn hydsexide and ATAEPTRAIY0 nPa- s
. V\hen the viscosity is 5 nPas or nore, the ink can
phosphonium hydroxide.

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

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

Examples of the chelate agents include sodium
ethylenediaminetetraacetate, sodium ni_trilotriacetate, so(dium
hydroxyethyl ethylene diamine nitrilotriacetate, sodium
diethylenetriamine pentaacetic and_ sodium uramil diacetate.

Examples of the antirusts include acidic sulfite salts, sodium
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. generat'ed by

provi de higher image density and better image quality.

Wil e excellent ejection stability is maintained by
adjusting the ink viscosity at 20 nPas or |ower. The

wovosg@essiy at 25 C can be neasured with, for m&@mﬁﬁsﬂ-,

RL- 500 (a 10 vi sconet er manuf act ured by TOKI SANGYO

fg) . The surface tension of the recording ink
%ﬂ*ﬂt‘zeq ammomgm phipdiglycolapendiisoprpyilammaoniyne nitrate,
preferably 30 m\Vmor |ower. Wen the surface tension

pentaeryhritehtedfamib¥ate dritbcyodoledyl mgnednittheniteiteon t he
recordi ng medi um may be slowed, resulting in |onger

dr yER@ndpléFef ke Jﬁﬁoﬁﬁhﬁi@iﬂ&ﬁd@fgh&ﬁ& irﬁ‘i&hﬂhﬁ&; (Lgauqﬁng

the present’ invention is not particularly limt

RIi.a lected | rdangg with t
HiARehe SRBLARE R unRd PR phfe Rl o iR bl tlakidints
a%f %ﬂ] bl ack. . Mul ticol or images can be recorded
Eb‘-‘ orpys 3etoRATYE. two or nore . such colors in
conbi nation. Full col or indges can be recorded usi ng
an Bgamplesef theopherpl aintidxtida el (pidudingchitdered phencl
The recording ink of the present invention can be

asmd:a@aﬂtswmuaebu 264 B ;»a:&a»ﬁﬂgblény types of inkj et

heads. Exanples of the inkjet heads  include. a

-G s type i nkj et head where ink
f?éﬁggge@u@g%%@gzﬁb? hangi ng the vol une of .an ink
fl ow 0 {&ﬁby deform ng-a_ 60 WD 2008/ 023812 -

Arteddntylidphydrosyopeayprapionateor ns a wal |

of the ink flow path and which is defornmed using a

22'emothylenebis(ehmithyl-6aertabasdpbendl),appl y pressure to
the ink in the ink flow path (see JP-A No. 02-51734);

22 ReBYIEABRC oHI 6 Rlrt Witk RinchpRC Wher e bubbles are

ati'ng t the ink flow path

5h *g%yii?fné&s@wﬁgl; BREE hURARARA hoad where e

el ectrode and t

" 3,9-bis(1,1- dlmethyl 2 [B (3-tert-butyl-4-hydroxy-5-methylphenyDpropion

yloxylethyl]2,4,8,10-tetraixaspiro[5,5lundecane, |
1, 1,3-i;ris(2-methy1-4-hydroxy'5-tert-butylphenyl)butane, _

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-hydroxyphenyl)propionate]l met

hane.

Examples of the amine antioxidants include phenyl-B-naphthylamine,
a-naphthylamine, N, N'-di-seC'butyi-p -phenylenediamine, ﬁhenothiazihe,
N,N"diphenyl-p-phenylenediamine, 2,6-tert-butyl'p*cresoi,
2,6-di-tert-butylphenol, 2,4-dimethyl-6-tert-butyl-phenol,
butylhydrexyanisole, 2,2'-methylenebis(4-methyl-S'Een'butylphenol),

4,4'-butylidenebis(3-methyl-6-tert-butylphenol),
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vibration plate which forms the wall of the ink flow
path are disposed in opposed positions, and the

wovobsaresizn the ink flow path is changed to ej eCu/ypiod®o066507
ink by an el ectrostatic power generated between the

| ectrode _and.the 10 vibration,plate (see JP-A No.

%61- gli?g’gﬁ%?’ ‘?%@yigc@mxﬂgﬂp ngb, t he present invention

can be suitably used as an ink for inkjet recording,

tesravisimethylene-348i%editast-bagph dslihydtaxyphgnyBpropematel me

pens, ball-points, markers and felt pens. -

findrid £nd aJ1, 3-tris(3-aRRhPR4-Hidbey dbleyt-baepphenyDishifine.

i mage form ng apparatuses such as printers that 15 .

" hea ' ' . Ik . 00 C

por SrApRRELE Lo R UBUbAE AR BV EDY, (g o
recorded | mage. The i of . the present jnvention

&3 thiedmrenionats, dipteaayhipdinropinnate tearyledi a

set, ink cartridge, ink recorded-matter, inkjet

thaedipatopigna s alimyursstyphd, 3/ -thdodipropeate; digtesatyhod of

the present invention. 20 (Ink/Media Set) The

B.pkil@dipropRina®é, 4-foraobehzinidzbledind dilhatyIssdifite.

recording 1nk and the recordi ng medi um of the present

i nv ' < ordj ' . The 1 [diin diumis
not Enapiifles pERROBRbAMAGHS dEok a8 SRECR D7
PCT/ JP2007/ 066507, appropriately selected in

Bhosphate, ogtagecy! phpsphite, briasodeay) pimsphite, srfrwyl |
thereof include regular paper, glossy.coated printing
{rathaophosphite], and fapenylplnylohosphite. OHP sheet and
regular printing paper. In order to obtain a recorded

mat ERantples oL MECUItPAViIoITRGY B4thdrs inthfle FRnBHREAGTY
.medi um shoul d have a base and a coating which 1s

DAt PEFaiet By nFRSbe R hesiobafle b8 R MGG Ry

~medi ym shoul d be, in the range of from2 mJ® to 35
q;f ers, salicylate based ultraviolet ray absorbers, cyanoacrylate based

ultraviolet ray absorbers, and nickel complex salt based ultraviolet ray
absorbers.
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'-tetrahydroxybenzophenone;.

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

2-(2-hydroxy-4"-octoxyphenyDbenzotriazole, and
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when neasured at a contacting time of 100 ms and with
a dynam c scanni ng absorptoneter, and the transfer
anmount of pure water to the 10 recording nediumis in

wadeeswasge of from3 nnR to 40 nml/n2 when MEeExuUPesh7@k6s07
a contacting time of 400 ns. The transfer anount of :

okfied water to the recording gediumat the.

P PoRG 31 e b LB omrh B Rl B shioyenohiapelage
of 1 mJn2 to 5 nlJn, and the transfer anount of
purFxamplegaithersalicyiate adtragiolgt tdy absttberaindnde, for
contacting tinme of 400 ns is in the range of 3 MJnR

ekamille, phekiy satiaylatbep téhebitylpledii salibplate, dnd he i nk

and purified water at the contacting tinme of 100 ns.

ﬂ&wﬁﬁé i GhAAatd he beading of the recording medium
may” €asi 'y occur. When it is too large, the dianeter

of dots 20 form ng recorded j nma on the recordin
5 ediRimnl dobS A dnbReA et piet For absphgs anclude
anount. at the contacting time of 400 nms is

ethidii? ryanedi3"-dipbemdowrilatg, nedi um cannot provi de
sufficiently fast drying speed, and thus spur narks

methybe-@asiot 3 ngthel-8t(@ematibxyphehD derflite, &wdd, when

it is excessively large, the recording nedi um may not

g
Ve . 507 a
bERH PEane 8 B Bl b AR oo Frmge

Herge, the d m G anni absorptoneter (stated in

JpAixam sdﬁ@re)m iSPmIeY saliitraselet ray abgerheys include

Situation in the Pul p and Paper |ndustry in Japan
10  niekel bifoctgdplemylMaylfide994, Sigenori Kukan), or 5 DSA
' is a device capable of precisely neasuring the liquid

2¢bsbidMis(@rterfroctilpkhidr®butplaaiine AekaQqIDf time. Wth
- the dynam ¢ scanning absorptoneter, the |1 quid

PSR OB M SRR 8 o
' 2?Zb-%g1ro S Dtei't%gtylphelate) triethanolamine nickel (IT). l
The recording ink of the present invention is obtained by
15 dispefsinglmelting a water-dispersible colorant, a water-djspersiblé resin,
a wetting agent, a surfactant, water and other compoﬁents 1n accordance
with necessity m a water-based medium. They zﬁay further be |
stirred/mixed in accordance with necessity. Those c;m-:lponents can be
dispersed using, for example, a sand mill, a homogenizer, a ball mill, a

20  paint shaker or an ultrasonic dispersing machine. The components can

be stirred/mixed using, for example, a regular stirrer equipped with

stirring wings, a magnetic stirrer or a high speed dispersing 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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froma novenent of a nmeniscus in a capillary, by
formng a sanple into a 10 disc form spirally

woSReARkEd a |iquid absorption head, automati calcleye2e07/066507
changi ng the scanning rate in accordance with a

predeterm ned pattern, nd eati ng the_ nmeasur enent
wgé Erpgseanhile if lﬁmgrr@ tﬁaw& Paﬁperamsyneﬁ@ng
sanmple. A liquid supply head to a-paper sanple is
viscosiys surface tarséorcapd phby itthe dghowigefdnges.
(registered trade nanme) tube, and the 15 position of

t heTHB Ristolity iof the fecoridg ﬁikYat 952019 'Iﬁ'bfe‘irﬁblyyﬂ RCrange
with an optical sensor. Specifically, using't

LA Ep R, 20 s L R e ool BY, B '%ef%%%%%fp@om 10

anount of purlfl ed water can be neasured. The transfer
pRagtetbmRae. Whenthe visepsigy i3 Honka-sqromany the ink gan
be cal cul ated by interpol ati on 20. based on neasured
pravideshigher image dlentity amdohotter ahagoquality. t iWhile excellent
adj acent to each contact tinme. - Support The support

djéctitf stadiliiycisl Bhintalddd B ddjftihPehediY %édsﬁigﬁwzo mPa-s

Sel ected depending on the purpose, and incl
0%3%% paper whose major 63 WO 2008/ 023812
’F"ZOO?/ 066507 ingredient is wood fiber and
sheet - shaped subst ances  such as nonwoven fabric
whokBe Feopity @ 2Sdilernns bameeagapad ibhy @r&ﬁangglm B{I?tEPQQ (@
fibers. The paper is not particularly. limted and can
visconpgteo mambiciureddiyeTORI SANEEYOr@andsTDyi h t he
pur pose. Exanpl es thereof include wood 5 pulps and

useghe %ﬂffae@ $hRSion BF EHP lré‘e%ern% helc wpesd °m' %“refé}ﬁb

.broad | eaved tree bl eached kratt pulps needl e

fCF Tohi? e oS Brofir iy B it R %&%Nﬁﬁﬁaiﬁsp

|ncI ude paper material used faor super white paper,

“ sipface tenpion igimeore thaa 3@ miY/m cthesleveling.oliheank 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.
Multlcolor 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 comi)ination.

The recording ink of the present invention can be suittélbly 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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10 card 'paper, supervvhl te paper medi um whi t e paper

simli paper, color white paper, Kent paper, white art
paper, special high cut paper, other high cut paper,

wonds/eaper used for newspaper and magazi nes. pptipearRssso7
of those types of paper are specifi ed in Used Paper

BhBRcRBIafeI Vhis P eRar ALY (he fnb o path apdoyhich s

exanpl es-of those types of paper |ncI ude variety of
defprmed usinga piesceledbtcpdement psiarmeans beapplysprdssase to
thermal paper and pressure-sensitive paper which are

heriakdhl theuakdlivw path dead TPA N6aDRBIT34N orts/ BSeaRéd
used OA sheets such as PPC sheets; variety of types of

RRLes mpes ﬁ%a%%%t*%;“‘%ﬁéé a%ﬁﬁ'%é%rgﬁgf‘hﬁ%e@%%;w igfk in
s UG RSB0 s UGB o
acki ng paper, facsimle paper, nmediumaquality paper,

289bheor aﬁ@h@gtréétgticédkjmm,d wherr theodeetrode apdibe,

structure paper, pure white rolling paper, mlKk

ﬁafmns platé RelichahriY the RAHIE bf Al ﬂbwgfd%ﬁ%ﬁ"é dibFoddd in
-contai ni ng paper. 64 WD 2008/ 02381

3?%8‘33 bl oo JERREMA CBE R ol ‘g}m&%@e@aeﬂ

'?é nbln tion of the followng‘e4 steE %’_
ErostatiqReWAT generatad detyeen %ﬁ]eé odgand the
fi bers by a 5 nechanical force generated in a pul per
10 whrhtion plathdseecdP-A Mac0BJTIS8&Dd then printed ink is
' separated fromthe fibers; (2) a cleaning step in

whi The ¢06H: thi 6f EAIPraRht Shvedtidedn be sandbly BSed a)s an

.ITke) and dusts are.renoved wth a screen/cl eaner;

3 AP LFE g g 5 0 e R vt
' p%liltsSI adﬁ p%kllni?s, ;L:r%:te?; Iauol?l fgﬁ:tphecr)l% or]?aall'tl\gﬁlSaI;IIQ %t can be
preferably used in inkjet image forming apparatuses such as printers that
15 heata 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 i;he ink/media set, mk
cartridge, ink recorded matter, inkjet recording apparatus and inkjet |
recording method of the present invention.
20 (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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. preferable. At ough a smal

method: and (4) a bleaching step in which fibers are S

treated with an oxidation reaction or a reduction

wo'286d2b0R to make the fibers whiter. Wien thepg$gph007/066507
15

paper pulp is m xed, the m xed anmount of the used
paper puI p p e total anmount of the pulps is
apprepriafal le%%r i aecordance with the pwpasape Suitable of

t he pul ps from curling after recorded. Exanpl es of

: eixatxaﬂaathgreaﬁituﬂuﬂé régrlar paper,igloddyecoatiipd printing papker,

known white pignments. Exanples of the white pignents
speshY gapedlithBric ARHhJOMIE sReLEIY fe%iélﬁf p#tingphper.

cal ci um car bonates, heavy cal cium car bona es

| @ ﬂrﬂa&de% ltg%ﬁ?%'tﬁ‘ah ‘ﬁ?dgré‘;ﬁ ri Tuv #@a%% s H& H}\agg quality, the

sul fides, zinc carhagnates satl n whites al. um ni um
repording mediumashnnld have,a bageandagonting whichmisgrrexidedion
silicates, synthetic silicas, alum nas, |ithopones,
a:deﬂéttoem,sidagﬁﬂm bisse; srhearant S trandfei‘ai;ﬂeﬁhuaﬁ pure water to
carbonates; and organic pignents such as styrene based

the r%raﬂ%mlfﬂﬂ %B%QQ_%%Q%Q of £RIA St inG/mi Q:{c’%?if‘hﬂ]mz

acrylic plastic pigments, polyethylene, m crocap

al.esins m ne; .I esi These sed
Wimleufk A08 BRI o oAt it AR
added si zing agent used in making the 5 ‘support
scaRmingahrompiometessing the tragsiagermeunt pf pure Walteq)@pﬁle
maki ng; al kenyl succinic acid anhydrate (ASA); al kyl
rkedrdingg diedinm isAKBhe range of ftons 3amiviniizi 40 hdsatwhenl ng
agents. Anmong those, the neutral rosin sizing agent

e ki aey coms@ﬂlﬂgeme& 594@%36{1%; 3tn f g][ et ﬁ:r ; : ﬁ;: arly

of 1 0% o Rer A BRE bl Sl Eo B Rifmmatedeqish ot the

smal | . ampunt t her eof.. Th| S IS because addi ng the al kyl

-

'_‘-

" cpptachimgdiperof 100 ms is preferably in the range of 1 mI/m? to 5§

mL/m?, 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/m? to 10
mL/m2 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 sufﬁciéntly fast drying
speed, and thus spur marks may be_ easily generated and. On the other

hand, when it is excessively large, the recording medium may not provide
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decreases the friction coefficient of the surfaces of
recordi ng paper (or nedium, making the nmedi um easi er
to slip on a recording nmedium feeding device and

wo megloasgizt he nediumdifficult. 15 The thi cknesgTaP2000066507
support is not particularly limted and can be

| Usie t an _appropriate level,.in accordance with
f%%ceg%ngzﬁsyM?%ei&a%&“ﬁi’@"@f%ﬂy‘“?ﬁ‘*‘t he range of
50 mto 300 m The basis weight of the support is
pr eHeredibg dymamic scanging abagpiometen(stgedghniPA's
Coating Layer 20 The coating |layer contains a.pignent
Voluntardyi Awtéon Phasl antl Repdrbef Eneegy St tionSiw flRCPaky and
and other ingredients in accordance with necessity. .
SERER Jag RCgRIPTRIY
l(‘)\a:peitrn%ggﬁoi nat'{%ﬁ%{ltsﬁqgf ggni ¢ plyar%el%ﬁt&é.‘b’%@%@?ggﬁ or
i hor,gani ¢ _pi s include kaolins, .heavy  cal cium,
s SR iS008 S Ele ¥ Sronbtly messuone i Wond absorntighin
cal ci um carbonates,. calciumsulfites, anorphous
a3y exteemely shertmeriadef time, Withddeudyreamisccanaing:
titani um di oxi des, alum nium hydroxi des, cal cium
dbsdrptoiriter, the sl ubsbistic ratRsof therectddin® matHEm &4 be

chlorites. Anong them the kaolins are preferable for

. L . f ace
DASmEARANY gobdouiroll by AR ni Py 1T SRR Fate
1$ecorded i ma efthat IS as exce&hent qgglity as an, .

RSOV PIERY of gymeniscus 1y 2 Gapillary, by fapmaag asample into a
kaolins include del am nated kaolin, baked kaolin and

10 digpyform spirallyoscamning ailipddmbserption beaddadionmticadly | n

' order to 10 obtain desirable gloss surfaces, it is
chaafiiy thit ddaainiAg rEeold Acddedan@ WithPa bréd@etin®i®] fhttern,
~distribution in whieh particles having a dianeter of 2

and peatin ltgﬁiﬂﬁé?ﬁgéﬁéﬁtmﬁeﬁm@ A&si?&d lﬁ%éeq'd/gtq}i'mes on

mass or r

" only one sample. A quuid supply head to a paper sa:ﬁple 1s connected to
the capillary through a Teflon (registered trade name) tube, and the
15 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 transfér
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 A

20  based on measured values of the transfer amounts at contact time

adjacent fo 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

63

|
{
:
I
|
I
I
I



10

15

20

entire kaolin. The added anmount of kaolin is

preferably 50 parts by mass or nore 15 per 100 parts
wolvegipasizof the binder. Wen the added anount pc$/spR%S%066507

than 50 parts by nass, excellent gl oss surfaces nay

.not -he obtain The per t of the added anount
ipgrafipn %ﬁweﬁﬁgéﬁr 911 PH@BaP%a]?P}éStﬁPC?%S“ fg nonwoven

£r eferably 90 parts by nmass or | ess when coating
bioigs adiose majoh ingredientisgireywendifibes and syathegic fibers.
t hickeni ng property under high shearing force 20 of

t heTkaphapbr & Bot piaiculaély 186ReHHnd EPHP approfiriatedy

organi ¢ pignments include water-soluble dispersions ol

ol
SRR gL O R, ETEBOE A e vt
rticles gnd poly thyI ne p les. Two_ or, npre
5 niilenapi i papeam e HoRbRBlERnCiHe brpad
WD 2008/ 023812 PCT/JPZOO?/ 066507 - The added anount of
leareedotrge hileaghiedrionatt pelpsr@MKB), Inﬁeﬂ]fe ehged armpeblehicRed

parts by nmass to 20 parts by mass relative to 100

keaft pulpy (NBKPRNBSP, LBSP'EGH snd¢ dNPRI ned in the

coat| ng layer. The organic pignment which can provide

o R TR AR THe S50 PR g't‘ﬂ%% i3] %P%f fsbttal used

nment epabl es to pbtain bul nd hig gl gssy
fg‘b EPSTgW BUpArancE, e PSS Ik e El%‘kﬁt wanbwé»g@rmper
Whien the added anount is |ess than 2 parts by nmass,

cahd papex; supeawdite piped, snetiym wdnitdo@apﬂrt_ ainnﬂﬂpapﬂmmlbr
exceeds 20 parts by nmass, the fluidity of the coating

viigike! phaper, '@ht%ﬁ&%ﬂﬂ%%rt&ﬁiﬂé“éﬁ&ﬂlh&ﬁ%ut paP6E, iotRer

.of 1 product|V|ty of the coating Iayers and i ncrease -
f f

8 chf paBo apd Pk R for RSB RRer Bhd FawiiBorype, -

. while the holl ow type preferabl y havi n 8@9 aver age

Yapdardsoffhose tupes tinapesrang spegif dPaper Seaadard

preferably _
Quality Specification table issued by the Paper Recycling Promotion

Center. More specific examples of those types of paper include variety 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 coated
paper including art paper, coated paper, finely coated paper and mat _
paper; and variety of types of non-éoated paper such as quality paper,
color high quality paper, notepaper, letter paper, packingtliaper, facsimile
paper, medium quality paper, newspaper, fancy-figured paper, super
ceremony paper, strucfure paper, pure white rolling paper, milk cartons,

chemical pulp paper and high process yield pulp-containing paper.
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having a void ratio of 40 %or nore is preferable when

t he bal ance 15 between gl oss surface and coating

ability and flowability of the coating liquidis

wd R6ghskdt 0 account. For the binder, it is pref&i@hbéoseser
to use a water-based resin. For the water-based resin,
%L | east one of water-soluble resins and water
efRmayhecusaskalone o inmombinagiony used. The

wat er - sol.uble resins 20 are not particularly limted,
and Thenused Eyerqnidp ds generdhepiathced bycs esbiration bhthe

t he- purpose. Exanpl es thereof include polyvinyl

RilloMAAk 4 g‘f@ﬁé;fi ed pol yvinyl al cohols such as cation
nodi fi ed pol yvinyl alcohol and acetal nodified -

“pol yya nyl _al cohol.; pol yvinyl pyrroli.done . hodj.fie
o YDl oiafing ean 8 ik aslnsmr jf erambled ity dihgpe by a
68 WD 2008/ 023812 PCT/JP2007/ 066507 pyrrolidone and
5 mephanigabioree genengsed iw aspwipey any bypy cheinicid meaetion, and
di net hyl am noet hyl nethacryi ate, copol yners of
diemapeintadzink ¥isephrateydrfrom thenBbeévasl di net hyl ani noet hyl
nmet hacryl ate and copol ynmers of vinyl pyrrolidone and
1Bt e . ; _ 4 gy
(s &I@%ﬂ%‘)ﬂ:@g)ih &Ejgm%@:@;@ﬁlgﬁgé%&gkg (ﬂlggtms and

cel I'ul oses suc S carboxyne

roxyet hyl cel | ul ose nd, hydr oxypy opyl cel | ul ose;
SRR i st c e it FGREblefiher:
hydréxyet_h | cel | ul ose; polyester, polyacrylic acid
( esf ra d fie@ inexhich the printed iddsqpagdted from the fibers

t hereof, synthetic resins such as copol ymers of
10 yeihgesdwfadtadt polemiwid@isiddby 1 (fRitAtiaA ndthodas Awashing
: pol y(nmet h)acryl am de, 10 oxi di zed starch, phosphate
ﬁéﬂ%‘%fdnﬂd’ starch, self-nodified starch, cationized
.starch or various nodified starch; polyethyl ene oxide,

sod rylate.and .s al gi nate. These may .he .
scl 4 Blrbinkistes i Fthichlibss Sararegitehariih gor guinagion
~al cohol, cation nodified polyvinyl alcohol,
reaction or a reduction reaction to make the fibers whiter.

When the used paper pulp is mixed, the mixed amount of the used

15 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 |
norganic pigments such as light calcium carbonates, heavy calcium

20 carbonates, kaolin, clays, talds, ca,lcmm sulfates, barium sulfates,
titanium dioxides, zinc oxides, zinc sulfides, zinc carbonatés, 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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15-acetai nndff{eavpolyVinyl aléohol, polyéstér,l
pol yur et hane, copol yners of pol yester and

woPRRbg/sssdbhane and the like are particularly prpeh&psehSssso
for 1 nproving the ink absorbency. The

wat er-di spersible resins are not particularly Iimted,

Pigﬁflwﬂwwaww&sml%m piggesnis; palyethylens, maeroeapsulps,
t he purpose. Exanpl es 20 thereof include polyvinyl

wte resios angpme}amine réfsied. hyTlesse mag be undd alenetortia,
pol'ystyrene, copolyners of styrene and (neth)acrylic
combinati€@pol yners of (neth)acryl ate ester, copol yners
of vinyl acetate and (neth)acrylate ester,

st - put gdi_ ene copgl rs,. et hyl ene- pr | ene
corbTiRRRs & ite FRIR 48] pisfag aSREpbid Rl malkine the
Crossl.inking agents 69 WO 2008/ 023812
5  speperipnghdegerytozl rosir Rlzang agents forineudralmaner making;
met hyl ol i zed urea, nmethylolized hydroxypropyl ene urea
atkehyl saceiains eidrmhyoleato(i $A N edkyldostehy e rs AKD)gand
unit such as N-nethylol acrylam de and self :
pBErORsurh irekin Ba el dilbing adits 2l Aﬁu&g 528 the'ReMralPdsin
such wat er - based resins can be used 1n 5 conbination ,
TIh dded a t qf the.wat.er-Rasgd resin per .10
sihife 3865¢ ART 2Ry snilifid Attt arBefiieapie -
rapnge of 2 parts by mass to 100 parts by mass, and ' i
Pﬁ'ﬂgéalﬁpef ugh s smiadl ameyat of the dlkyl ketgnendianeris ngeded |
parts by mass. The added anount of the water-based j
10 to peovide suffidientisine ¢ffect, ihaiayhibtt Beepaifeitle 16 udied BER Yhe ?
' to the recording nediumof the ink is adjusted in

a
s .élﬁguhﬁ'ﬂﬂgrelow‘ oPhishS beRh&le SAdRE e 1Ry F R QH; .r(r%y

. used as the colorant, a" cationic Grganic”conpoun
al so be ,usgd... The tionig..organic. onpound is not
dicrpes, e frietion pratficienl of the BRrlags elirecarding Raes (o
~ in 15 accordance w th the purpose. Exanples thereof
: quéma,em@kpmme medium easier to slip on a recording medium
feeding device and feeding the medium difficult.
15 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 ym to 300 um. The basis weight of the

support is preferably in the range of 45 g/m?2 to 290 g/m2.
- Coating Layer -
20 The coating layer contains a pigment and a binder, an& 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 pigments:

Examples of the inorganic pigments include kaolins, heavy calcium

66




tertiary amnes, nonomers, oligomers and pol ymers of

guaternary ammoniumsalts which forminsoluble salts
by reacting with a. sulfone. group, carboxyl group or

woetogrez3gr2oup in a direct dye or an acidic dye pct/apr2007/066507
contained in a water-soluble ink. Arong them the

ol-igoner or _the 20 polyner is preferable. Exanp] es of.
ngeaﬁsoﬁgbt S?JQ’HHPccaE%?Eﬂ)‘@ﬁd Hap f&ﬁne»myp{awwhcas,
epi chl orohydrin pol ycondensat es, di net hyl am ne ammoni a
Ao whatas; magnestan carkonates) titdniue tioxides, abeniyiom
met hacrylate nethyl sulfate salt), diallylamne

s9 th R Hyidroxides Y ndEnd8iuth h?[@rgﬁ%é,oﬁﬁé; b¢droxides
PCT/ JP2007/ 066507 copol yners, poly(diallylamne .

i dg.. S8 fur di axi de) ol yal Fyl.am ne q .q.
EEREHEL, (Bubild bty ok KO profClatlh P M ifbility

salt . diallylam pe hydpochl oride [t),. acryl am de

5 9 BROMIdeRFGe 98653159 ces G| KpGP %m)kﬂ@l a6950| Jhenables to
di cyandi am de anmoni um chl oride urea 5 formal dehyde
ddateagetasiediviagel thyt énep ekyelbéntoyuhlityamcim mege printed
amoni um salt condensates, dinethyldiallyl amoni um
Ihoffsdtdsriniaky di al | yl et hyl am ne hydrochl or.i de salts,
pol y(diallyldi methyl amoni um chl oride),

pol ' ' Nk U hloride,sul.f .
i oo b REkA RS bl i ot kolin
agfigfl |yl am n(g 10,.hydraqochl oride salt derivative),
G onginegeedikaokiy phtaiped by surfasa medifigation. gdn order to
copol yners, acrylate salts, acrylam de diallylam ne
10 dhtdimodédivableaglesd surfaqes| itnsmarefeartred thaka kaokn having a
' derivatives such as pol yethyl enei m ne and.acryl am ne

Pt B et r MRsiribiibn BPWHSER ph el THASI K HigR8ter of 2

.oxide. These may be.used al one or in 1s cohbi nati on.

rV’rAr‘Vl i gﬁ#{%g%} 6#1 ?g%sbgp IrI_I%fSS of kr?xllc?reto%cxuxg? 5t0t%3b}|; %Vgsgoolrenggll'ea{n the

(D]

' ehtire kaolin.
The added amount of kaolin is preferably 50 parts by mass or more
15 per 100 paris 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, particﬁlﬁrly, thickening property under high shearing force
20 of the kaolin are taken into accoun;t. |
Examples of the organic pigments ipclude water-soluble dispersions
of, for example, styrene-acryl copolymer particles, styrene-butadiene
copolymer particles, polystyrene pa;'ticles and polyethylene particles.

Two or more such organic pigments may be mixed in combination.
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or gani ¢ conpounds such as di net hyl am
epi chl orohydrin pol ycondensate and pol yal | yl am ne

wohysisdibori de salt in conbination wth the satipaHessso7
organi c conmpound with a relatively high nolecular 20

wei ght, .i.ncluding pol y(diallyldimethyl ammoni um

chi Bhe adied ppanntinf the psganicpigment A4 prefarablyan; thegange
density is enhanced, and also it is possible to

of @charts b amascio 2@ pastsdly haass relativg toot(lapaxrts biyt daass of all
usi-ng only one of them The cation equival ent of the

Y < o .
PRRLAR EaBRn i OO R 18R ?‘E%"?%?%‘z?’i‘ Fepf grmeh can
t echni que, usi ol yvi nyl pot assi sul f at e and
Regyide skvelleRt elos Supfaced nfl s Sipeilit. Srayigrels iuely spgler
to 8 nmeq/g. Wien the cation equivalent is_in that

5 thapngbat efthe inoyganicpigmend emablescioroiain balky aed highly
the range of the dried adhesi on anpbunt nentioned

ghedsgwoatingllapet haviegtd good sunfaed esiting pamasty.c (When the
the colloid titration technique, the cationic organic

adARR ARG uhSisdbsd Hipth Yigaht by hiddsC thd'Bb&Ve-stiRed RifeclsBay
b while pHis not

solid content is 0.1% by n®ESS,

adpusted. The i ed adhesi amupt of t t Loni
R et nodHheR ot SfePen ATt R ahess i BRA% of the
g/n2 to 2.0 g/n2. \Wen the.dried adhesion 10 anount
contingsobiionmay be degradedongmutingiin theseduetaon of 3

g/ n2, the inmage density may not be sufficiently

10 profactvedy afithd beatheg layee atddhcieat ifits@stmay not be
' prevented. The surfactant is not particularly limted

andrRdGrdihid Eﬁﬂ@ﬁ{ ﬁ:&@l %e frf' §16Ah St o & &%&gﬁ@% hgq.lb%

. the purpose. can elected froman ] _
150 Rad R e Wor Ble G Hollis At DIRTBHpIT RISEIE phe
~nonionic surfactants _are articularly preferable. B
ayeragegpatitcle didmeter{Dsok frféfalam ito B 1ot amd anore prefera)ély
having a void ratio of 40 % or more is preferable when the balance
15  between gloss surface and coating ability and flowability of the coai:ing
liguid is 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
20 are not particularly limited, and ca‘n be appropriately selected in
accordance with the purpose. Example_s thereof include ﬁolyvinyl
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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of the i r.rage'c;értl be enhanced, the i mage density can be

i nproved and occurrence of bl eeding can be prevented.
20 Exanpl es of the nonionic surfactants include higher

woghnkiet hyl ene  oxi de adducts, al kyl phenol witiheiRessor
oxi de adducts, fatty acid et hyI ene oxide adducts,

ol yyv.gl ent al Coh fatty acjd ester  ethyl ene oxi de
ﬁt&ﬂﬁ‘a ne ﬁ atqtﬁFPatCPEO erlré iRy laher ralidene and
adducts fattﬁ acid am de ethyl ene oxide adducts,

efbybogthacryddtef eopolpmers of quamhmdomnyb ne
72 P6 WO 2008/ 023812 PCT/ JP2007/ 066507 gl ycol

pyfvlidose axd dinadHyRisinok My m a4 FRite hnafcogblsﬁﬁé&l of

fatty acid ester of pentaerythritol, fatty aC| ester

Sy Byt lop it il BBl oo,

i d.am al kanol ami ne. se_may be used al gne
OF#et?ﬁiﬁtlﬂ%&ﬁw a3 e, Oﬁﬁmmelsﬂtm&sedw@rgm@mﬂulose
partlcularly l[imted and can be appropriately
by draxypropyicelubose ernadified edlylospsech aExeatiphized
thereof i ncl ude gl ycerols, trinethyl ol propanes,

gﬂédﬂtﬂoséi Polydsb® polyHerelE LGSR ster%@féiﬂin%%sms
OXIde ad

those in which a part thereof is

OX| BUAH bl R BRGNS ordly SnH P SO et o

lubility can be, kept il abl e. The epl acenent

gste Eaaé thaney D@ﬁ&t@&%cmacec} dtqlb( th)aerylamide,
hydroph|IIC|ty to the hydrophobicity) of the nonionic
exidized tstanch, phogphd terabbsified. stareh; selfenodifiedotardkch o 15
and nore preferably in the range of from7 to 13. 15

cHtbragiibsta? B WP v aflovk o @ifeflaghAcH, p%fietia%én%atf#el?e b.%bda

.mass of the cationic organl c conpound 18 prg
%Jlat B G L ooy TR e bR GRS U

' combmatmn

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
1mproving the ink absorbency. | |

The watér-dispersible resins are not particularly limited, and can bé
appropriately selected in accordance with the purpose. Examples
thereof include polyvinyl acetate, ct)polymers of ethylene -atld vinyl
acetate, polystyrene, copolymers of styrene and (meth)acr&lic acid,
copolymers of (meth)acrylate ester, copolymers of vinyl acetate and
(meth)acrylate ester, styrene'butadt'ene copolymers, ethylene-propylene

copolymers and silicone-acryl based copolymers. Crosslinking agents
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1.0 part by mass. Ot her necessary ingredients may be
added to the coating layer, 20 provided that the

wd heedkents are within the scope of the pres%tmmmmﬁsm
i nvention and can achi eve desired effects. Exanples of _
t he ot her, components  include additives such_as
SA!CbrﬁSrmeBzﬁAehzed malamdne,gnethylolizadsueea, aethydo
anti oxi dants. The nethod of form ng the coating |ayer
hslrogypmayldmeutired ynd istcyadate May \Me cAREA38 Lhpolymers
PCT/ JP2007/ 066507 and can be appropriately sel ected
ﬁanqﬁg ﬁ%ﬁﬁ@ﬁ@h Wh INF b iy R R PP mille rand%@ﬁﬁo s-lirfklx‘i%ﬁbﬂity

formed by i rrpregnatl ng the suppor a coat

soI n or the co t|n ut.i on. on

BRp fitebe Fred hEIND Y % S0 WhadRse GRPp AR of Pesel in

i s _not part|cularly limted and can be s appropriately
5 combapakemi n accordance with the pur pose. For exanpl e,

a coating nmachine therefor can be selected from

var Thel added ainiguniesf iheesateirfhalsed regincpaolOE® pALtSH3 mass of
Size press; a gate roll size press, a filmtransfer

theZfgReRs 5s preftl§ i8Rk Sangd of 9%&9@59 tmad¥to?100 @t& By

coater and a curtain coater. inter ms

cost, the coati ol.ut.k on_shou be, 1 ed or,

(35 SPAdO T PS T 3B, 108 eeR oF Odarts By athss frad Baxtd by

roll size press or the filmtransfer size press

PASY- alleathethapmpmt ofthe waterrbasedhvesinrig deterngined so that

wi th an on-machi ne. The anmount of the coating solution
10  the abeorbenicy dadpertyttoctheuppsyding mediain pBtHd il @rddjusted in

limted and can be adjusted at an appropriate |level in

alééﬁéipf e wth the purpose, while it is preferably
,inet range of 0.5.g/n2 to 20 g/ n® and‘rmre

O b G3Ee aho  hs B Bpgied

~coating layer may be dried in
cationic organic compound may also be used. The cationic organic.

compound is not particularly limited and can be appropriately selected in
15 accordance with the purpose. Examples thereof include primary to
tertiary amines, monomers, oligomers and polymers of quaternary
ammonium salts which form insoluble salts by reecting_ with a sulfone .
group, carboxyl group or emino group in a direct dye or an acidic dye
contained in a water-soluble ink. Among them, the oligomer or the
20 polymer is preferable.
Examples of the cationic organic compounds include dimethylamine
epichlorohydrin polycondensates, dimethylamine ammonia
epichlorohydrin condensates, poly(t}'imethylaminoethyl methacrylate

methyl sulfate salt), diallylamine hydrochloride salts, acrylamide
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accordance with necessity. In this case, drying

tenperature is not 20 particularly limted and can be

an appropriate level in accordance with the purpose,
wontoos/@3s12 i s preferably in the range of about pi@®2609/066507

250C. The recordi ng nedi um may contain a back Iayer

on backsi he.su nd an er. | ayer.
Spfenie peldambiamine Biescdanan gal e fioxide

bet ween the support and the back layer. And a
polpelylamine) chleyide maltappalyddiadismine hydrochloride salt
PCT/ JP2007/ 066507 al so be fornmed on the coating
diajlgtamirebydioeliRiridy salt), hbfﬁnﬁﬁdmamﬁauﬁaémaﬁolyﬁ&s

recording medi um can be sel ect ed fromvariety of

R S ;’fl%*?%ﬂaﬁ%dﬂ@%i’%@m‘%ﬁ%%%%%ﬁ pEga
grl ni! q{%é?) coatgsm]ga-gw ﬁ??oéﬂjga set p(ra! nt.i ng, f

avallable coated paper for printing include those used
gromaniumssalt eondensaes, rimetby ididlly lcanmomepm cdondieng
cast-coated paper, art paper of AO and Al sizes, A2

wilydiatlyhiethylapene hydredi6ridedhhe, PoRtdialBldikibthiE e
coated paper, |ight weight coated paper and Iightly

?*0%?“&?&“]2%. %J*b%ﬁ%dm@ﬁ%ﬁﬂ%%. 1 ppfult gt gpitur
525’6@#4 d}/ "ﬁé ﬁ%a t her eof |01l:lld§ AUR(RACOATER

GLOSSCOAT 15 (avail able from Q| paper. Co Ltd. )
hydrkchloridei ssdelletikativad aciylamide diallyldimbthammeninn
i nvention contains a container for housing the

ch®9dél bogblirlersf adrfRatd SGRSNAcrylYAMd AihilARGihe!r t her

.contains appropriately sel ecfed ot her nenbers in

I@‘?ﬁ%ﬂﬁpﬁg s‘@ﬂf Ebﬂo'ffm@?sc %%ﬁyfe)ﬂelmme derivatives such as

Hs

" polyethyleneimine and acrylamine polymers and modified
polyethyleneimine alkylene oxide. 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 epichlﬁrohydrin |
polycondensate and polyallylamine hydrochloride salt in ;:ombination
with the cationic organic compound with a relatively high molecular |
weight, including poly(diallyldimet.hyl 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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20 The container is not particularly limted, and i ts T

shape, structure, size and material can be

woHAbRBghat el y determ ned in accordance W th bR/ ypa0e7/066507
pur pose. Suitabl e exanples thereof include ink
containers at |east having an_ ink bag made of, for
acellgid ditrationitechninaaiusing pelyvinyl potessinm sulfate sud WO
2008/ 023812 PCT/ JP2007/ 066507 Subsequently, the ink
tohuitinelhhienid prdferatds dnithe dange bf Baheq/gritod neqfd. GSWhin
and 2. FIG 1 is a view exenplarily showi ng the ink

t‘h@rda%izoﬁgﬁ*lﬁﬁalehb?s B 8880 an g?%élﬁﬁn itﬁkﬁl;o edtfosfeat] BYY

exenplarily showi ng a case an external contal ner)

usi the ink cariri 200 of FIG 1. 5 As s in
qepiteYin; che foée o thi 7, AdBesipn amauntanentecd Befivan
ink__inlet 242 into an ink bag 241, air/gas existing

5t hel¥hen the eation eqwiyalenids measured dyi thie dotloit titrations

thermally fused to be closed. Wen used, the ink
teehhigudg the’Bitionip prgetici coknpourahis dikitett wieh @isiiled water
apparatus through a needle com ng through an ink

I e . _ - The i
et e o b 3o 0 T 1 nalE Whlle pEfic A sl

ot

in a plastic cartridge case 244 and detachably | oaded '
nraferaplyousthergnge of b3 ghind o 20 afmat.usWhendhpalrietddbesion -
The ink cartridge of the present invention contains
i0  dreunteeioihéi dagionidoigitlic Bsmypoundfislée tha@ds®Blg/m2, the image
i nvention-and detachably | oaded in various 1nkjet
r : : .
IeBERy Ihf mOE ROy RiTGHq abla (8 EblcBls B tathering
[ nvenbi}on be?}%%t achably loaded in the inkjet
DAY 8L PRPTERSRRd: us of the present invention,
. described below. (Inkjet Recording Apparatus and
| nkThe srefagtatitrig ok pastipulolyr hmiterk ped canderafiprgpriately
apparatus of the present invention contains at ‘
selected in accordance with the purpose. It can be selected from any one

15 of anionic surfactants, cationic surfactants, ampholytic su.rfactants‘ and
nonionic surfactants. Among those, the nonionic surfactants are
particularly preferable. By adding the surfactanf, the water resistaﬁce
of the image can be enhanced, the image density can be improved and
occurrence of bleeding can be prevented.

20 Examples of the nonionic surfzictants 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
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|l east an ink ejecting unit, and it further contains

appropriately selected other units such as an inpul se
generating unit and a control unit in accordance with

wao does/esgrssity. The inkjet recordi ng met hod ofpctdi®@2007/066507
present invention contains at 76 W) 2008/023812

PCT/.JP2007/ 066507 . | east, an i nk ej ectipng step, and jt
PPehRY e opde aé&b‘r:tﬁpff?f&mwf esleE of a1y coppn itty pejdkestor
such as an i npul se generating step and a controlling
efinentherythritol, dakty acid ester o€ soxbitad sindysorbitan] fa¢itp acid ester
recordi ng nethod of the present invention can be

cfliiceddey allbylrahbp 6iBelyvhaldhttdleolho) Hnd fat 8 2¢idi diflide of

apparatus of the present invention. The ink ejecting

ksl A il
s accuPRITPAILEH AR et ooty sy e s b

The ink ejecting step is for ejecting drops of the
approptiatelyi seleaséd ih accqndasnee with thepuopodey Fpwpleg
i mpul se thereto to thereby forman i mge. The ink

thieeedf inBludel glybérols) trigh AhyldlgrepARS, phaidieyfIHGey, dbAsitols
i nk of the present invention by appfylng i mpul sé

' The ipk.ej j .
PGB RohE, LAREERYhERAF TGS oo A BERCL S5 Mgt
ARG B 958 S s Sl o hobstend i

inpulse generating unit. The inpulse.is not
lpg%ei ragiganhyw hichi watkr motuliibity ben bagepo@re aivailpble. The

sel ected in accordance with the purpose. Exanples

xt%ﬁimaﬁeﬂmta fepheatablp FERWrbesy.| PHAB @3tioHTdhki ght .

. Those may be used 20 alone or in cglrrbi nati on. Armn?
O hREL B RLERRYo i of the Bdnfimie SVERRIFRE, o

- preferably in the range of from 4 to 15 and more preferably in the range of

10

from 7 to 13.

15 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
16 parts by mass and more preferably in the ranée of 0.1 parts by ma;s to
1.0 part by mass. |

Other necessary ingredients may be added to the coating layer,

20 provided that the ingredients are vs}ithin 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.

Y

The method of forming the coating layer is not particularly limited,
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devi ces, piezoelectric devices, vibration generators,
ultrasonic oscillators and |ights. Mre specific
woSpdRk&s | ncl ude piezoelectric actuators i n?b&lﬂi,ﬂﬂ 1066507
pi ezoel ectric devices, thermal actuators utilizing zﬂe
phase 77 WO 2008/ 023812 PCT/ JP2007/ 066507 change by
' k¢ appropridtely selactediini angordanceamithl thetmirposeeat For
converter such as a heat el enent, shape nenory all oy
exainjlé Ot eatithid fo2ined Byhian phighatingdecs Giire witleAoatiag
by ‘tenperature variation, and electrostatic actuators
N ] o c Ched'
sBlleioef o Bl 6 BARAE Kol B hi SUEodHR, "o ypthod of
articul ar|l. i m.ted apnd can be selected i.n accordance
tRP i S BB i Sonv PRI By dimsted nsLaTbe.
when heat is used as the inpulse, heat energy
5 appmepmiatedy selectshionaiicogdandeowithciirecp wepose gnBbsexample, a
imparted through, for exanple, a thermal head to the
coeting Sahing khbrifeLean Be Relltd EEntlv Ao RS 30atifg ieihEkYs

generate bubbles in the recording ink, and then the

_ . . N . Dot fdrop

SRR 890} ion 551 ik e KON 008 i Pt
bubbl es. ressure .is used as ,the inpulse, the .
war&?%&m ‘g'é%%ﬁ adod fogter, ﬁ&@l&kﬂ% f@g}t)%rpw@/ Afyrtain
voltage to the pirezoel ectric elenent provided to a

cgateral Howevessaueemsadiendt; the castdgisolutien shoullitey
path of the recording head so that the piezoelectric

10 igipesEidted oriRpdsiiedR@indiite EdifvotRicHIR stie Pra8s,HHRSSIE Soll

roomis reduced, ejecting the recording ink in the

r r z - TIh unt . of the.ink
R of LREFIR QAILAAE SAZFER 1 OB hafir
| ... The ejection speed of -the .ink drops is preferably
haching 4 §91 4 wihan nmashingo 20 nis. The
frequency of the inpulse applied to the ink is
" pr €Fl atioynt of khe coatingselutidn td Be pravided ed thbhatupport is
formed i nages have a resolution of 300 dpi or higher.

not particularly limited and can be adjusted at an appropriate level in
15  accordance with the purpose, while it is preferably in the range of 0.5 g/m?

to 20 g/m? and more preferably in the range of 1 g/m?2 to 15 g/m? 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
20 particularly limited and can be an c;ippropriate 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 bétwet_an the support and the coating layer or

in between the support and the back layer. And a protection layer may
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The control unit is not particularly limted and can

be appropriately selected in accordance with the

pur pose, provided that it is suitable for 78 WD
wo2ANS0R83812 PCT/ JP2007/ 066507 control i ng t Rryp2007/066507

novenents of the above-stated units. Exanpl es thereof
~include variety of ipstruments such as sequencers and

‘ 83&@?(1/% 'é}?o‘iﬂ?itw&ﬂtaye?- Amenaelayerer mtilageranay be

recordi ng nmethod of the present i-nvention using the

formied:t recording apparatus of the present s invention

wi Il be described with reference to the drawi ngs. As

shoPhe ir@coﬂg.gﬁ mediude can bb &b1defSP fdnt QaﬁQPﬁQSf}ﬂ?%ﬁ

contains a y 101, a paper feeding tray

i: I he body 10 a c
1eSEBE pBRRF s WO 5 Brh bl e ety A bl products
Sstocking the paper. on which i mages are recorded
1 e RiAntipg Pager coatpd paper fog offset pomtig and .
In FIG 3, 111 is an upper cover, and 112 indicates
cohted paper fordgravhire phimtingkj et recordi ng apparatus.. An
operation section 105 including operation keys and/ or

di sobwﬁefcsaughwﬂam &atéd%aiaé%lfog?é{j%ﬂg‘inémagitggﬁe used

section 104. The ink cartridge ection

cl.gsable fron over 115 pr.ovi ded
B e AT P A0 IR 300y Rtk EBeiiaetigeatiypanss, ar
shown_in FIGs. 4 and 5, a carriage 133 is retained
RAPeR of Algnzes, A2 sirel ceatednapezoAS sizeated paper) B2
101 so that the carriage 133 can slidably retained in

10 siteecqatedmayes digiti weight coatddopapernmd ightiyrcadtelBpapé:s
beard with two side plates (not shown) provided right

"Bitfelt9hés 6f phApé: 24 G for ro%eﬂg%mti}ﬂ%tg‘igggﬁﬁ?%%rsthe

.driven with amain scanni'ng not

q@gection i ndi cated by the arrow shown in FIG ‘5. In
€ carriage 133, recording heads 134 which are

conposed of four heads for ejecting recording inks of

" yel Mgve sngcifisglly, axamples faencef inglude AURORACOATER
(available from Nippon Paper Group, Inc.) and POD GLOSSCOAT

15 (available from Oji paper Co., Ltd.).
(Ink cartridge)
The ink cartridge of the present invention coxlztains a container for
housing the recording ink of the present invention, and further contains |
appropriately selected other members in accordance with the necessity.

20 The container is not particularly 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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black (B) are arranged in the direction intersecting

with the primary 79 WO 2008/ 023812 PCT/ JP2007/ 066507
woﬁﬁ@ﬁﬁhﬂg direction. The ink drop ejecting di 5@&;;&%7/956507

the recor _

ding heads 134 is directed downward.
Exanpl es of such inkjet heads which constitute the
r ecOnbseqpensbiithe irdg cartridgdovilhbe desqribgshwithiraference to
energy generating neans to eject ink 5 drops,

FIGS. Qdand) 2pi #1068 arviewasiendplarly shotias the ink cartridge of
pi ezoel ectric elements, thermal actuators utilizing

%agﬁegééﬁra%ﬁ%ﬁ. bmg? amtéiga, éﬁ%ﬁrﬁk'sﬁh‘é@@é Lidade (or

an electric-heat converter s as™ a

el enent,. shape nor.y all qy,actuator tiljzing the

%?%ﬁerﬁﬁla%%%wggog@%&%@éﬁkwrt@é%épﬁpé F6. 1

vari ation, and electrostatic actuators utilizing an 10
5 el eAsshowat incF¥Gr L dnkis filledrini thyeink3girtndge 268 from an ink

sub-tanks 135 for each color ink for supplying them

inlet! 2 86 anGnkthdread WA gaFagisiin tHerein 1 edcRaid) and

ink of the -present invention is supplied fromthe ink

t?ghtthbqgﬁ iffH izglfz ik ffﬁegﬁaﬁwg?& Ee{ﬁ%gog@pb Pv@g&g ﬁgeti, Yhe

e I nk car ge | oadi ng”secti on

.Spb-tanks t hrqugh .i nk syppl yi ng tubes (not shown).
iRk carfrader 200 sge&ﬁ?%?%mn thisief 53 agDREAIYS through a
| oadi ng section (or a pressuring plate) 141 which'is
negdie eatning throughmn indceutlen243 mehich @8a rubbiet oreamber.
rollers (or paper supply rollers 143) and a separation

10 padThé4nk dag 16K kil enBRBEF nfdtiPbfy fdrddaplel 43
- are to separate and feed a 20 sheet of paper

-y f. . . 142 Tha..sep i on
AR T A SOT RGPS b P IR KIS B f1G 2,
0] ed of. a materi al aving .a |large friction
t@gﬁﬁ?ﬁzge&él lwaiféfp‘ae%eﬂdﬁ pRlpsticcartridge sase 244apdd
the paper supply rollers 143. Paper 142 supplied by
" deftachaddy doa dedsimpyjowmindjet secoedingasparalases to be used.

The ink cartridge of the present invention contains the recording
15  ink/ink set of the present invention-and detachably loaded in various
inkjet recording apparatus to be used. It is particularly preferred that
tﬁe ink cartridge of the present invention be deta;:hably loaded in the
inkjet recording apparatus of the present invention, described below.
(Inkjet Recording Apparatus and Inkjet Recording Method)
20 The inkjet recording apparatué of the present invention contains at
least an ink ejecting unit, and it further contains appropriﬁtely 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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WERsHREk ol | er 152 for feeding paper 142 frgipyyj8

80 WD 2008/ 023812 PCT/ JP2007/ 066507 recording head

134 with the follow ng neans; a feeing belt 151 for
feeding paper 142 by electrostatic absorption; a
means through a guide 145 by sandw chi ng paper w?ﬂﬁ/066507
the .feeding belt 151; a feeding guide 153 for rotating
least 3 jnkk erpgting stepnand it Surthergantainsappropeiatebynsedlected
changed from substantially perpendicularly to
gihenkteps sunhtdseanlimpalseogemdratiagditeg abdl 4 cdibtkolladstp in
tip-pressurizing roller 155 which is a part of

Ac6EPiHck With $RE idRedsify and  provided on the f eedi ng
belt 151. The feeding belt 151 is provided with a

charge.rol ler 156 as a,chargi ng unit .for chargi t he

ur THE Bt Fheoring nclpSdRE the Briiat imyintien cfln 1 puitably
endl ess_ belt, provided and tensioned between a
pexfmag wiih the inkjetarasordingrannaratus ofthelp@senhinvention.
capable of to be rotated i'n the paper feeding

The it éjocting bty eatbaguitably pédormad ifls thé dik ejecting unit.
exanple, a resin surface |ayer which serves as a

S50 tRE forb lent iR AR EE Seepdcto stiRsh %@é&ﬁg‘g 2‘39@ he

around 40 m and an uncon resrs

Jqmade of, for.exanple, a gopql yner of

PP tII%‘?‘g% I Esﬁﬁ@raﬂfﬂi% ene, or ETFE, and a back
| ayer (such as mddl e resistance |ayer or grounding

| ayelnk FhitagiStepraad otk Fldngdmitmaterial as the resin
surface |layer and has a resistance caontrolled with

carPheinlfejpatitg steplie forlgécting deasdoinieN@cbAdihBank of the
printing region of the recording head 134 is provided

AR ey D SIS hordRr gn e

ot BEF BlechnErot i 1 8otsoe Ao Qb FecHubBenas of the

. been recorded wth the recording head 134. The

pregrntanvention by applying impulse thersarte therelgefoarman image.

paper 142 fromthe feeding belt 151. And a copy
Tiecrikvdjsgidd anit 8ot particularly limited. Examples thereof
include vafiety of nozzles for ejecting ink drops.

The impulse can be generated with, for example, the impulse
génerating unit. The impulse is not par'ticularly‘ 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 heatérs, pressure
devices, piezoelectric devices, vibration generators, ultrasonic oscillators

and lights. More specific examples include piezoelectric actuators

including piezoelectric devices, thermal actuators utilizing the phase
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ti WO 2008/ 023812 PCT/JP2007/ 066507 103 for
di scharged paper is provided under the paper
ing roller 172. A both-sides paper i
woggcfs?ﬁ%g is detachably attached-to the backglé?%%?m“sm
t he body 101. The bot h-si des paper feeding unit 181
chahge by Zepapaing liguwh fitin hailing twithen dlectric-heatf emdientpr
belt 151 by reversely rotating the belt, reverses that

shidlk a8 aPBRE ele@Bet ! sHihel lﬁ@ﬁldrg %Ho@“&tﬁﬁd)rs RaHefing the metal
between the counter roller 2 and the feeding belt

Lded
b panBRRHRRAREY RGN REA A Mod d Sl
unit 181,10 In this inkje recordlng appar at us, paper
agtpatpss ulibismean glechrpstatic fgge- by- one with the neans
to supply paper with its | ongitudinal direction
di rBet ewthed vfiejestingtthatinkidryppef trenthcovdang nk is ndte
feeding direction, guided wth the guide 145, and fed
phyticdadly Kheekd Andehiperseldited aediatdahed wiflpa sergidde

counter roller 152. The edge of that paper is further

AR ISP 5 A, TR e,
tip-pressurizing roller 155, and then its
Egn@r@’ goneratedeearrespangdingly foagconsing signaly is imparted
feeding direction. At that tinme, the feeding belt 157
theougha foreekdmple)a thieamge headlte n_:hé Fécordimgl igla hensddith as
el ectrostatically attached to the feeding belt 151 to
r&@rdédl héad §6)ﬂ£ér%ﬂy g@ﬁ@ra{t%qmb%ﬂéwxﬂ‘ﬁﬁdre%%ﬂdm% ifk! Y84 then

|n accordance wi th i'mage si gna s while the carri age

ect.s | 142 n
it corﬁb"ﬁ inlt Rt dbe 30n8 W Rsh Bt ABrete Rt the
dr ops, record one line of letters, characters or
rﬁméw haafijby ik Ppegsaire pf she bubbles. b When pressuaeds need as
di stance to be ready for recording the next line. A 82
" the impulse, the ink drops can be ejected by, for example, applying a

(()

voltage to the piezoelectric element provided to a so-called pi‘essure room
located in the ink flow path of the recording head so that the piezoéle'ctric
element is bended and thus the volume of the pressure room is reduced,
ej-ecting the recording ink in the form of drops froﬁ: 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
ﬁ'oﬁx 5 m/s to 20 m/s. The &eqﬁeﬁcy of the impulse applied to the ink is
preferably 1 kHz or higher. It is preferred that formed iﬁxages have a
resolution of 300 dpi or higher.

The control unit is not particulgrly limited and can be appropriately

selected in accordance with the purpose, provided that it is suitable for
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WD 2008/ 023812 PCT/ JP2007/ 066507 recordi ng operation

is term nated when the inkjet recoding apparatus

receives either a recording termnation signal or a
wosiogfigdssizndi cating that the bottom edge of pwﬂ@,{,ﬁ“m

is reached in the recording region. Then, paper

is discharged to the copy receiving tray 103. 5 Wen

copiroliing the mevementsaf Gg@ abpveissa $.ngEkanapies thezeof

sub-tank 135 reaches close to enpty is detected, a

igchode wmintytof dhstirbeents audh ag sehﬁbn&:@rssdmdrﬂﬂufdrﬁ.m

the ink cartridge 201 to the sub-tank 135.. Wen the

e S T
the | d 01 d
A A e A S,

: ink cartridge 201. The ink cartrid 201 can mai ntaln

5  ipyentiempillilie descobedvishyrefarepry to e drawitigsg iAsshedvamin
it is vertically placed at * the front area of the of
FIGe 3)ohy idkjet récoriins appseatub kentdils atddy TOE a2Pdpercan
be easily replaced even when the space above the body

feiink trap102 Efof’lb%'&?ﬁ’? gaggf tt3hEQ 0 l@q;@ %&ﬁﬁ!nﬁkaﬁs‘?e ]

such as vvhen It 1s

somsthl on.th d t he exa le in _ ‘
rSAEIPR fav e, Alfae i %ﬁg%@nﬁ Eookpa e aper on
appl ied to a seri al pe (shuttle pe) i nkjet
bigiaggs ape xecarded | gormmi )cand o miroalrmgégs bsading section
, descrl bed, while the recording ink can .20 |ikew se be ‘
10 1odpl [[ﬁCFIG)_E! 10 i$ wRQIppeFicover, eaal TiNihdIERE Bhe St side of
- having a line type head. The inkjet recording

recordi ng nmethod of the
tﬁé’mﬁ*?‘a&“ﬂﬂvemégﬁpcm Be

. presen applied to various recordlngs

s 3: rafiol eé%é"”c i‘%\ﬁ?{iﬁdﬁ%t per: %g@tiés%ll ? displays is

2008/ 023812 PCT/ JP2007/ 066507
provided on the ink cartridge loading section 104. The ink cartridge

loading section 104 has an openable and closable front cover 115 provided

15 for enébling to exchange an ink cartridge 201.

As shown in FIGs. 4 and 5, a carriage 133 is retained with a guide rod
131 and a stay 132 in the ma_in_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
20 guide rod 131. The carriage 133 ié driven with a main scz;nning 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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suitably applied include printers for inkjet

recording, facsimle apparatuses, photocopiers and
wolRlobgni2es1Af acsi m | e/ phot ocopy conpl ex nachi ne;CTmfﬂﬁmﬁﬁsm

Recorded Matter) 5 The ink recorded matter of the

present _j nventlon I's recorded by the . nmeans of the

searping diseefion.ngThe ik drom elestingrliveqtignee! theseerdigs

nmet hod of the present invention. The ink recorded

heads di34as diteeted dewnwardvention i s conposed of a

recordi ng medi um and an i mage fornmed on the recording

e dE4RapHe s GF sukB inRfet HRGASW R d%lﬁsﬁf;uﬁer\ﬁleofe%ﬁﬁﬁhg heads

i nvention. The ink recorded nmatter of the present

S recordin um o
SRR ol SGRRRE b Lret RO TE TR Lo b
formed on .the recordl .ng medium using the recording ink
5 dgpps.pacluding pieroglestric aetuaterpsucieas plarelectnnelementse
recording nmediumis not particularly Iimted and can
thermabactuatons etilizing thetplthsechange tdegaerating liqidd film
purpose. Exanples thereof include regular paper,

be witflP&h; } t
oo i g . o EOEfEr Sk 45 UL 0RR g

Qi atlon 0. Th |nk r ord ter can
Rl B B AP B % s peggaated by
excel | ent over time stabi I|ty and thus it can be
tempesdure vagtation aogl e@tmgsﬁaéugeeguam,rs wdiliging ey ce
materials on which various |etters/characters and/or
10 elevtmpmsatic forcecor ded. 84 WO 2008/ 023812 PCT
" / JP2007/ 066507 EXAMPLES Hereinafter, with referri ng

U0 FHARPLESe A 183 E&ﬁﬂéﬁ@éﬁﬁ/ﬁ&@ﬁ@b%& each color ink for

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
15  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 1 located at the copy receiving 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

20 sheet of paper one-by-one from loa(ied paper 142. The separation pa&
144_is facing the paper supply rollers 14_3 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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the invention is explained in detail and the following

Exanpl es and Conparative Exanpl es shoul d not be
construed as limting the scope of 5 this invention.
wo(dioemasat i on Exanple 1) - Preparation of Aquey4smaonrosesor
Sol ution A of Water-Sol uble Polymer Conpound 10.0
parts by mass of al pha-olefin/maleic anhydride ]
5P adol 34rwighithe foHgying mepnsy afpeigg hely Enifor feeding
Corporation) represented by the follow ng structural
Paperul 42 Hy elebtwbktdtasabsorptiohi a cohaker willelr 132 foe féeling
carbon atoms, an acid value of 190 ngKOH g. and a
(PRBRAGR i alk , .
lysbfﬁr%{:!t ur aI6 for nﬁgghﬁ])ﬁ(ﬁiéﬁl(\)ﬁﬁ 1%9%?39 4598@?»5%11%1& %"Iﬁ%esf
- of roal o Li ous sol utio kN .aci.d, va o
i B Reame a1 i oot il T boafis istpsiths S0 so
copql ymrer of ~the structural formula 1 72.66 parts by
thad dtsglongindinalithireptionis changed fremagubs :
solution A of a water-soluble polyner conmpound, 20
nerpendivutarly 86 edraldeiporthetdireution bfebdtheebylt T6128nd a
using a mxer, al pha-olefin/nmaleic anhydride

RIS A S o
rftint G i hedong bl ot | Oiecroetiie b atix Brdwiotluih a
was rempved by .filtering using a filter having an

chazge geller} 36 a5 ambmsging usitfor chargingthe sunfags afphe belt.

The feeding belt 151 is an endless belt, provi&éd and tensioned
between a feeding roller 157 and a tension.r_ollei' 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 um and an uncontrolled resistance
and is made of, for example, a copolymer of tetraflzoroethylene 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, paper
discharging rollers 172 and a paper discharging roller 173 are proﬁded as
means to discharge paper 142 on which an image has beén recorded with
the recording head 134. The sepaxfation claw 171 serves as a means to

separate paper 142 from the feeding belt 151. And a copy receiving tray
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5 - Preparation of Dispersed Solution of
Surface-Treated Black Pignent Into 3,000 M of 2.5 N

j ul phate sol ution, 90g of carbon bl ac [

WO?%gﬂlzpeci fic surface area of 150 nR/g and!ﬁngg%o@?ﬁﬁsm

absorption anmount of 100 ni/ 100 g was added. The thus
)3 fore st hawrged papenaspidyided nnder the paper discharging66ller
C, and reacted for 10 hours. Thus, it was subjected
I7@.an oxidation treatnment. The thus obt-ained reaction
sol.ution was filtrated to obtain filtrated carbon

O R A O T A6 e o
S A o P TS o L 187

purified water. The solid content thereof in the thus
rapenild@dvhichusireturmes framutecddedimgIeltia by byassersolgd it
was sufficiently stirred. ‘Thereby a di spersed

rofititig ke BEItD s ﬂiﬁ%k@ﬁ%a%_@ha&xﬁfﬂlen o eSFeRBfsed
particle dianter (D50) of the dispersed pignent was 20

: [ |t T as
e R L M D T
article size_analyzer _ manufactured hy N KKI SO Co.
aausl paper feeding sackion; 12 isprevided at tie wrerares of ther
Magent a Pi gnent - Cont ai ni ng Pol yner Particulates 86 WO
ety 8ides3sieriesdiiiz2@nit /1836507 Di spersed in Water
<Preparation of Polynmer Solution A> Into a 1 L flask

whi BNtHB SnEjeY irBasdiNg hﬁpﬁrﬁas,f?@&anmgerp%atéa and fed
n ux

thernoneter, a nitrogen gas introducing tube, a re

. 5 funnel and was_ sufficiently. chatge
B¢ WAL RS menels 3ol P with th Tobadingl AitSHion
cid, 12.0 g of lauryl nethacrylate, 4.0 %jof : ]
dglgﬂcyeg* F@Fl@gﬁubstantl Iy perpendicularly to the feeding direction,

" guided with the guide 145, and fed by sandwiched in between the feeding
belt 151 and the counter roller 152. The gdge 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 directit;m.

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 accordfl;lce 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, characterg 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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gl ycol met hacr'yllhate; 4.0 g of ‘S.tyr'éne macromer and 0.4 T

g of nmercaptoethanol were placed. Then, they were
m xed in the flask and heated to 65 C. Subsequently,

wodskmegdisol ution of 100.8 g of styrene, 10 2@&,@2637,066507
36.0 g

acrylic acid, 108.0 g of |auryl nethacryl ate,
pol yet hyl ene gl ycol nethacrylate, 60.0 g of

of . te,
TRAAF noFptipgs derminated whem thejinlgetrepoding apparatus

macroner, 3.6 g of nercaptoethanol, 2.4 g of
eevobiesreatherl a vedoeding teridination sighal ofa siinay indiciiihg that
ket one was added dropwi se into the flask over 2.5
b sttof ddte dipapieir A2 3RehER lofth, Of
O o e R 2 eronitﬁﬁgéjg%gr%%éggﬁhﬁet%?n’
t ong was ;added dropw se.info t flask over

ﬁé h%%i% tﬁg?l?aeligeﬁapgfxpﬁapyg?c%g@g 2Y11%bur, 0.8 g of
azobj snmet hyl val eronitrile was added, and then the
mi xt{hen hat theremainiag ameunt of the regardingink inidw spbofank
met hyl ethyl ketone was added into the flask to
b3 peache8@lbeg tofenpplyyisaletaded] 4 giveh 2thduatiof ¢hé recording
concentrati-on of 50 % by nass. <Preparation of _
kIHppfad|ffb the iRR|cAFRIAEALO1 B9 4BL SbhaRYgEed 11
Water> The follow ng ingredients were sufficiently
m xee: 2 of pol r ol utji.on.A . 42 af, C
oi o 0o Paciréos BN confine 5y Ui inftcadtriee 20 ofihe
é&?S/ 023812 PCT/ JP2007/ 066507 hydroxi de aqueous

el resording apperaths w§finished;| ondisithe dnkiaglip, thegnkf
i on- exchanged water. Then, the thus obtained mxture

caxsrilpe 202 dheeds raplasing| | Thé idk bd$ eah Hestakidhaiuralerefrom
paste was placed into 200 g of purified water, and

.Enjk;{@%{/rlﬁﬁg'ths Mcﬁ&ﬁ(fgaé"ﬂ?l.s UPfhd ?ﬂfﬂ%ﬁ%ﬁ!ﬁ%ﬁ %a-@%?s?%%in its

et hyl ketone.and water were re er
usi ng..an vaporatqr. I n orgder .tp renove, coarse
BRABRitS bty Tomelying reeepding ik oy Bew 1Cis Veriigally placed at

was, subjected to a pressure filtration using a

" 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 its surrounding circumstance - such as when it is placed ina
shelf or when something is on the body 101.

Here, the example m which the recording ink.of the pfesent 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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pol yvi nyl i dene-fl uoride nmenbrane filter which had an
average pore dianeter of 5.0 m Thus obtai ned magent a
pparticul ates 10 dispersed in water h
Woﬁg@s{&% the pignment and 20 % by mass of theaéTlﬁﬁgo/w&%sm
content. The average particle dianmeter. (D50) of the
supizbly apphied snclude printers forgimdget neaerdingsfaceiinile
revealing it was 145 nm To 'neasure the average
apparhtisesOpReibegierOand privNe/FAEmiBAHEI&ID Y dom lex
particle size anal yzer manufactured by NI KKI'SO
ﬂﬁ{i&n}]e@’as used. 15 (Preparation Exanple 4) -
reparation of Dispersed Solution of Yellow Pignent
Sur f ants by mass of ‘a nonosazo yel |l ow
pi gn@ﬁﬁ‘a@@"rﬂe B’g t vyellow 74 manufactured by
Dai ni chi sei ka Col or & Chemicals Mg. Co., Ltd.) 20
10. Dhe ink sedopdedissatéér phHtheopreseht inrentiom/isareeorded by the
phenyl ether (NO GEN EA-177, a nonionic surfactant
ri@ans Giher iﬁ&jétﬁe%&lhgmfgﬁﬁ% 2% YRK @Qrecobaﬂ)g method

havi ng an HLB val ue o 7) 60.0 parts by mass

[ - r The surfactant was di ssol ved |nto
o{f%ﬂ?gﬁg%%ggcﬂ%egﬁé water. Then, 88 WD 2008/ 023812

,ﬁ,ﬁggggw 065?"8 the grrent was m xed jnto the
mafiter okt by pregent guyention ispomppsed of a
V\/nl ch had sufficient noisture were dispersed at 2,000
regomding nedihouand agiimpge foemedi f_npﬁles'remrchimglmadium using
(DYNO-M LL KDLA, manufactured by WAB Co., Ltd.)
theteeRdthgin o tHE PRisenP @ddkntfore MM in s di aneter.

Thereby a primary dispersed pignent was obt ai ned.

o TP e St bl R g o

_wat er - yur e si'n
M TSUI MCAS -INC.,_ having 35.2 % by mass
IO, %le%q Bmc_ megin sgtiof thenresent ipyention 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
tﬁereof 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 pro‘;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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.rTgKG-I/ g and wei 'ght. | av.éragemr‘r'ol'écullar wei ght of' .18, OOO)

was added as 10 an aqueous sol ution of water-sol uble,
pol ymer conpound to the primary dispersed pignent.

woOlfves/ b obt ai ned m xture was sufficiently mp@qJPZO@be6507

t hereby a di spersed solution of yellow pignent
ﬁmﬁg was obtained. The average particle

f D50) of the thus obtained dispersed pignent
was neasured, revealing it was 62-nm To neasure 15
t he Heremefterpwith céferringrtotBxanplos. and COIBACatIRA BRsLHles,
(a particle size analyzer manufactured by.N KKI SO :

I invehtioh ¥@KpLSAEd in dBEAPAbAlthe Toly# R Bxilng
Preparat i on1 o?pDi speruéed Sol ution gf I\/agentxg 5?18%%%9

s_qof a,quinacridgne
CpThaAph Exatiplis RRGDR 1 BEF5nGudt fEHIRHRE Bigspope of
i ni chi sei ka Color & Chemicals Mg. Co., Ltd.) 10.0
'i%?t‘%"%ﬁl%ss of pol yoxyet hyl ene- (i - napht hyl et her
(RT-100, a nonionic surfactant manufactured by
TakefRrepavatitn ERampletld. , havi ng an HLB val ue of.
18.5) 60.0 parts by nass of ion-exchanged water 89 WO
2008 PRgrhiti RO AQAARE SIAE0R A SWater SBRIASPolGGer
di ssol ved into that ion-exchanged water. Then, e
@%&%%{lwas m xed into the m xture. The ingredi ents of
eresulted mxture which had sufficient noisture
wer e _di spersed at 2,000 rpmfor 2 hours using a wet
di _sggﬁsv%nﬁs iﬁ%awﬁﬁph@cmﬁymm aghydride sopolyaproy
WAB Co., Ltd.) equipped with zirconia beads 0.5 mmin
@ ¥Re1 2 rmainfrctbye by SEHKQ PMEGoipotatiog) Bipres@sted by the
obt ai ned.. Subsequently, 7.14 parts by nass of JC-05

v sl ol L oS i il i o 4

&bgﬁ*ﬁoﬁf& A1 a3 \Irf\i/l%e%%% nr?x%kOﬁPg 3‘1‘{&% v\v/gilgﬂ%average

" molecular weight of 10,000

s N

A x R Structural formula (1)
L © O 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 (_)f
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-sﬁated components were heated and mixed using a mixer,

alpha-olefin/maleic anhydride copolymer represented by the structural
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10 of 170 ngKOH/ g and a wei ght average nol ecul ar

wei ght of 16,000) was added into the primary
quhmgﬁgd pi gnent. They were sufficiently m i‘@?ﬂmﬁ*ﬂ%&sm

theréby a di spersed sol uti on of magenta pignen

surfactant was obtained. The average particle

formanist bwasplisyolved it theuthustobdained mixtswes and then aorery

was neasured, revealing it was 83 nm To neasure 15

suil] airpuagof hadidsplrdihaiaesbxistEDin thd\WINiBAGas removed
UPA- EX150 (a particle size analyzer manufactured by

| , | ‘ 6)
o 52tk hing bl MR 3 averh FRES Bl IR, )
Surfactant - .0 r by mass of ‘pht hal ocyani ne

pi gr@ﬁ‘fpztr@.tmlnégﬁ?’&%%fbl ue 20 15:3 manufactured by

Dai ni chi sei ka Color & Chemicals Mg. Co., Ltd.) 10.0
partBreppratien obDigprrged HPoluiypom nEStefacyTredked Black Pigment
(DKSNL- 450, a nonionic surfactant manufactured by

-Dai -i chi Kogyo Seiyaku Co., Ltd., having an HLB.val ue
of 18.3) 60.0 parts by mass of ion-exchanged water " 90

10 SR 1 O5I EAA ORAL B oS i
B R P ot e SR B i

“were dispersed at 2,000 .rpmfor 2 hours using a wet
agiapdrofl 0 mid 00 e wavaiied. | | Thkothys sbtmamed sclusiondwhy
WAB Co., Ltd.) equipped with zirconia beads 0.5 mmin

stirfdtEAEB00 TPAT 8RieP60 CRAY rdhstedfof d0MichFBNt THAS, it was
obt ai ned.. Subsequently, 7.51 parts by nass of the

s i 0N f - | OnpQU .
SRR BB Bl EAL o LT RS o
NI GO POLYESTER_W 0030 ¢( er-sql uble 10 pol yester
wass r%t&ﬁ@&gmvsﬁltwt% GAY ﬂﬁ@aﬁhhet he @Fé\wetiparbon black
I ndustry Co.,
" 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
OII)tained 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 nm To measure the average particle
diamter (Ds)), 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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Ltd., haV| ng 29 9 %by mass of an actlve conponent an
acid value of 100 ngKOH g and a wei ght average
nol ecul ar wei ght of 7,000) were added into the
woobg#i¥12di spersed pignment. The resul ted m xt %,mm“am

sufficiently m xed, and thereby dispersed solution
f cyan pl ment 15 surfactant was obtained. ' The

ter & diameter (D50) of the dispersed
pi gmant vvas nmeasured, revealing it was 78 ran. To
rreaqumpafmtm\teoﬁgmlpméi SodudicweAer (Dso), NANOTRAC
UPA- EX150 (a particle size analyzer manufactured by

NI i /
3 S, el s HOF K AR
tﬁﬁ%%&%rﬁf AT m(tg)cf)qcm tgﬁ%rﬂ rebfillggfé tube;and a drop

manuf act ured b Dal ni Chl sei ka Col or & Chemicals Mg
fegnel and wasimificieatlyscharged seitbmiprogposgpet bl-2anef styrene,
styrene phenyl ether (NO GEN EA-177, a nonionic

S8 gfdciceylic aeid 120 gofThryl Emthaeﬂlai@ww S ipolydthyhe
WO 2008/ 023812 PCT/ JP2007/ 066507 Co. 5 havi ng an

Bl Yidihachlate 47())'%@9 Qyﬁeg{txﬁa i’o:%@isﬁ? otzhg%-fexchanged

wat er The surfact a SSO

|on e ed wate he nment nt o

S p Rt ARAST whEe P{ﬂff*éu. Ehe. Bl wErs Buiapd an the Hask and
mxture whi ch had sufficient noisture were dispersed
hgated tw65°Fm Stbsequently, 2 mikxed) salutisn of 108 ¢ afistyrene,
machi ne (DYNO- M LL KDLA, manufactured by WAB Co.

10 252ig)of agrylipacdyil08.024 6Ciiril RRAHACIY1BteBEI0g ofi anter.
Thereby a primary di spersed p| grent vvas obt a| ned.

pglﬁﬁﬁ Aél%tf;ol]:ﬁeﬁld fa%e 1?5& ac*ylate

.'sol ut - soI
reparati on Exa pl e 1 ddedln pri mar
r(Eng §bﬂ‘ P“.le-rwﬁ@g ﬁgF’eer%P‘fqe&fl%mlb ¥ %?gd and

- azobismethyl valeronitrile and 18 g of methyl ethyl ketone was added

dropwise into the flask over 2.5 hours. After dripping, another mixed
15  solution of 0.8 g of azobismethyl valeronitrile and 18 g of methyl etilyl
ketone was added dropwise into the flask over 0.5 hours. After maturing
at 65°C for 1 hour, 0.8 g of azobismethyl valeronitﬁle 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
20 having a concentration of 50 % by x;lass.
<Preparation of Pigment-Containing Polymer Particulates Dispersed
mn Water>
The following ingredients were sufficiently mixed- 28 g of polymer

solution A, 42 g of C.I. pigment red 122, 13.6 g of 1 mol/L potassium
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'théreby di sperée.d .sol u't'i b'r-er of' cyéh pi grrent -

surfactant was obtained. The average particle

W(ﬁoﬁi%ﬁ%ﬁz (D50) of the thus obtained di sperseg,C:F{')H,ZOO.,,’,066507

pi gnment was neasured, revealing it was 80 nm

sure the aver 1s_particle di ter (D50),,

Rk s datinaittion 2 Bt hettyl sEhEhtpheant 136 g of
manuf actured by NI KKI SO Co., Ltd.) was used.
1omy erhaaged watranplhes)the thusmbtatrieshmitiube syesr kazhded
Solution C of Cyan Pigment Surfactant - 30.0 parts by
usisg DfolbAiillal Qh¢ahiue@bphivdPastCwds placsdeito 200 of 20
15: 3 manuf actured by Dainichi sei ka Col or & Chenicals .
Mugﬁ t It iy gjﬁggl I :

aur?ﬁg‘{fﬁgk %ﬁf%ﬂi@dgﬁ nonlggﬁsc sur %&ﬁm “hien,
manuf.act uf ed. by Daj-i chi Kogyo Sei u ., Ltd.,
%gﬁﬂgetﬁﬂi Ketorip ik watorwers regoved, gﬁ%@% NS B

I on-exchanged water 92 WO 2008/ 023812
eEporay0 7 10 66d@x7to rEmow edaase partickes friis $be vesulted o

t hat ion-exchanged water. Then, the pignent was m xed

disperdedasolictitnll i€ wabhdubjoaeadb enpresshird filtration ushtk a
m xture which had sufficient noisture were di spersed

Al FRe g g AR L o iEaR0 e
i O BRGRDey e APt Renls Babesinoigheniats

i gment surfactant was obtained. The average particle
ispexsedrin(waiey hoid 158 by nsassnfaheqrgouing jaewds201 %oy mess of
was neasured, revealing it was 75 nm To neasure the

#heasotifecaneht. C | Bhél hremigepriol) diMNSFRD%) WPh&EXERY (a

particle 10 size analyzer manufactured by N KKI SO

%}gl %%t%@i‘ske%ﬁ#@ﬁ%}g é; parati l(a)n g’g{)%d’kggo%‘g?% g; ‘%%gﬁ% %tnil‘v eTO

- measure the average particle diameter (Dso), NANOTRAC UPA-EX150 (a

particle size analyzer ma_mufactured by NIKKISO Co., Lid.) was used.
(Preparation Example 4)

- Preparation of Dispersed Solution of Yellow Pigment Surfactant -

30.0 parts by mass of a monosazo yellow pigr.ﬁent (C. 1. pigment |
yellow 74 manufac;tu‘red by Dainichiseika Color & Chemicals Mfg. Co.,
Ltd) |

10.0 parts by mass of polyoxyefhylene styrene phenylether (NOIGEN
EA-177, a noﬁoﬂc surfactant manufactured by Dai-ichi i{ogyo 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,
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Recor di hg [ nks'vvere korbt ai he-dm'eie “f"bl | ows. The
i ngredients for each Exanpl e/ Conparative Exanple, the
wetting agent, penetrating agent, 15 surfactant,

w0 togheske and water, shown in the foll ow ng W/ﬁ%&mssam
to 4 were unrformy m xed for 1 hour.

add t.o e
D88 Bielb P RS B aRR s WikEd, e BeBdBnts 98 thbgresulted
was, m xe Fur t her nDr e, .pi gment di spersed
SRR Bickhad SRR Py TRLIFe wakb KispTaed ab R0 mom far 2
m xed for 1 hour. In order to renove coarse 20
banrs vbieg awet idispErgionmachkire (DYNO-MILIeKDILAd
di spersed solution, it was subjected to a pressure

drifatiueed by WAR 0RO/ IV Y b dif 68 Wit frco8i E@%@B%@ in

filter which had an average pore dianeter o

i nks les 1. to 12
ghﬁm{%ar at | veggpg}n% @JS?BI‘ RETRn wag Ob%*?‘%
é 8/ 0238 2 PCT/JP2007/ 066507 Table 1 Exam
Hg?‘el:}%f’é’ﬁ 28 pyrigdysmass ahTAEBEAC Wik6sd (Ewater- soluble
Exam Exam’ pIe 1 ple 2 ple 3 ple 4 ple5ple 6
DhlyperethaheSeisin nrmufhctired dyeMITSEIETA KD A OHEMIGALS,
(Preparation Exanple 2) 26'7 - - - - - D spersed ,
ﬁqmth@ﬂng%s'\@% BY SnddsHTSH a %ﬁbﬂéﬁw ggﬂié{{i%gge of 40 -

Parti cul af es (Preparation - 40

O et bﬁ 55%%%6*'&'9 Aot of i‘% 09 g e as

of Magenta Pi gnent - - - o Surfactant
ARAgNEPYS e@lﬁtm&ﬂvgteg)soluble polymer compound to the primary

dispersed pigment. The thus obtained mixture was sufficiently mixed,
Iand thereby a dispefsed selution of yellow pigment surfactant was
“obtained. The average particle diameter (Dso) of the thus obtained
dispersed pigment was n_:xeasured, revealing it was 62 nm. To measure
the average particle diameter (Dso), NANOTRAC UPA-EX150 (a particle
size enalyzer 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 Color & Chemicals Mfg. Co., Ltd.)

10.0 parts by mass of polyoxyethylene-B-naphthylether (RT-100, a
nonionic surfactant manufactured by Tar:emoto Yushi Co., Ltd., having an
HLB value of 18.5)

60.0 parts by mass of ion-e:ichanged water
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Di spéréed Soi ution A 'o'fHQIan Pi rg”rré'nt Surfactant

(Preparation Exanple 6) - - - - 14.7 d D spersed
j B of Cyan Pignent - - - - - 19.2
Wogahiwﬁflant (Preparation Exanple 7) D sperseglpgof'“'%(mmﬁﬁs07

FI odTe ARG Whs (aFtoived intg that 0n oRghangsdopals¥, ndten.

resin erruIS|on B 30 28 - 30 mmb Fl uorine resin
thepigment @as mixed into thennPuityre. et Pl ingdediegits of the resulted
- --3-nmethyl-1,3-butanediol 18.9 - - - - 6.5 m

ﬂih'ﬁﬁu@é Rytieh Gadl Si@blent méisture were disBeftiedancsnob rpm for 2
16.8 13 19.5 19.5 13 N-rrethyl 2-pyrrolidone - - -

odi X Qevi@&‘fi%e%ﬁ%% e AN “?fﬂ%% ﬁpzlélﬁ

s mappRgrebbssiah. Co, 1543 9eqm ithrictat beaie g in

0.05 0,05 0.05 w Silicone deform ng agent KM
diameter. Thereby a primary dispersed pigment was obtained..

Subsequéntly, 7.14 parts by mass of JC-05 (a water-soluble
styrene'(iﬁeth)acry]ic copolymer manufactured by SEIKO PMC
Co?poration, having 21 % by mass of an a_Lctive component, an acid value
10  of 170 mgKOH/g and a weight average molecular Weight of 16,000) was
| added 1nto the primary dispersed pigment.‘ They were sufficiently mixed,
.and thereby a dispersed S(‘)lution of magenta pigment surfactant was
‘obtained. The average particle diameter (Dso) of the thus obtained
dispersed pigment was measured, revealing it wﬁs 83 nm. To measure
15  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
20  15:3 manufactured by Dainichiseik‘a Color & Chemicals Mfg. Co., Litd.)
10.0 parts by mass of polyoxyethylene laurylether (DkSNL-450, a
nonionic surfactant manufactured by D.‘:;i-ich.i Kogyo Seiyaku Co., Litd.,
having an HLB value of 18.3) |

60.0 parts by mass of ion-exchanged water
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0010101010101 72F Pure Water Residual

Resi dual Residual Residual Residual Resid ty quantity
quantity quantity quantity quantity quanti Total (% by

woBegn23s0 100 100 100 100 100 94 WO 2008/ 02%‘?‘92007/066307

PCT/ JP2007/ 066507 Table 2 Ingred| ents (% by rras

szg'@' : it EERnE ot Bhocdyed SR heE iR e peter ”rhen

Pi gne (Preparation Exanple 2) Lr Dispersed Solution
v yarpxerhinto-thermistureg Foe ingnedients.of the #esulted
P-i- Particul ates (Preparation Exanple 3) o.D spersed

Wik tmire evhioch héel dufficRirgrmoisture wokl dipbasid 452 G000k & 2
Exanple 4) 0 Dispersed Sol ut| on of Magenta Pignent -.

%l) sper sedaSvg%?lT gaﬂaﬁf‘ﬁg Pwtﬁr%{r?g?@acgagt
on
araRtR Giad by WARGS, L) Sheinail wihoriveontapeads o mm in

19.16 - - - A Dispersed Sol ution C of Cyan Pi gnent
diameter. Thereby a primary dispersed pigment was obtained..

Subsequently, 7.51 parts by mass of the aqueous solution A of
water-soluble polymer compound o_f Preparation Example 1 and 2.51
parts by mass of NICHEGO -?OLYESTER W'OOéO (a water-soluble
polyester resin manufactured by Nippon Synthetié ‘Chemical Industry Co.,

Ltd., having 29.9 % by mass of an active cdmpoﬁent, 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 Pigmeni: Surfactant -

30.0 parts by mass of phthalocyanine pigment (C. I. pigment blue
15:3 manufactured by Dainichiseika Coior & Chemicals Mfg. Co., Ltd.)

10.0 parts by mass of polyoxyethylene styrene phenylether NOIGEN

EA-177, a nonionic surfactant manufactured by Dai-ichi Kogyo Seiyvaku
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WOEG?S/OZSSI

Surf act ant (Preparat | on Exanpl e 8)' . - 13.33 FEluorine

resin enulsion A 18 40 - - 16 Fluorine resin enul sion

48 3 d Fluorine resin enulsion C - BéTfJPZ_[)OyIOGGSM
urethane Emulsion 20 - - - - a

3- rret hyl -1, 3-butanedi ol 15.3 - - 18.92 Ttriethyl ene

Gp.yEbd., having an HLBWabubof 26480 ol - 18.92 20 - 18.92

N-met hyl - 2-pyrrolidone - - - 1.31 dycerine 5.1 6.31

6. 766.O€pa}1;sb aseek ioh- e]xcﬁaﬁged%ratérm 1, 2- hexanedi ol 1
- -- 2 - POLYFOXPF- 151N - - - ZONYL FS—3OO 2 - 2.5 -

2. 5n Q..5_PRroxel L 0.

0. 8@%&@*‘&%@8@8@8@#@%@ éhﬁﬁmale%%ﬁ%gdac%%?f- fpen.
4 0,72F 0.1 0.1 O Pure WAt er Resi dual

the pigment was myxad Wégut %&leﬁé'éﬁ dUEhe ingradents ofjthawasujted
guantity quantity quantity Total (% by mass) 100 100
mbdutd @hicl) hadsuffici2ao addi2afievexeTdidpaaed/ 65600 rpm for 2

hours using a wet dispersion machine (I)YNO-MILL KDLA,
manufactured by WAB Co., Ltd.) equipped with zirconia beads 0.5 mm in
diamter. Thereby a primary dispersed pigment was obtained.

. Subsequently,15.0 parts by mass of the aqueous solution A of

water-soluble polymer compound of Preparation Example 1 was added in

the primary dispersed pigment. They were sufficiently mixed, and

thereby dispersed solution B of cyén pigment surfactant was cbtained.

' The average particle diameter (Dsg) of the thus obtained dispersed |

pigment was measured, revealing it was 80 nm. To measure the average
particle diameter (Dso), NANOTRAC UPA-EX150 (a particle size aﬁalyzer
manufactured by NIKKISO Co., Ltd.) was used.
| (Preparatién 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 Dainichiseik-a 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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Tabl e 3 Ingred| ents (a/a by rrass) Conp Conp Conp
Conmp. Conmp. Ex.1 Ex. 2 EX.3 EX.4 EX.5 D|spersed
Sol ution of Surface-Treated - Black Pignent

wofbgeasat i on Exanple 2) 2667 - - - - d D Sp‘i‘cﬁ?ﬁzoomﬁﬁwf
Sol uti on of l\/agenta Pignent 12 eo Contai ning Pol yrrer
Partlcul ates - - 04_(Preparation Exanple 3) w

s fhesrfagiant wos dissokeed !;WOFﬁb@ﬁém egclgungescwatar. Then

(Preparatl on Exanple 4) - - - - - .-Dispersed Sol ution
tie piggmnitavas grived into the. Miktupe SuTha tigiedidiits ef dhatréfildted
Example 5) Co Di spersed Solution A of Cyan.Pignent '~
mixture 3Phieh had@uiﬁ@efn%%éﬁi:ufégﬁrﬁi’@ﬂ%bg% HES08 B fr 2

Di spersed Sol ution an Pi gnent act ‘ant

7 er f an
l&?‘bﬁ%ep‘gﬁlgé 8¢ Eg t‘%ﬂ’é’&& @ﬁ@hﬁl& 21QI67 i
Z Fluorine resin erru& - = FI uori ne
mé@uﬁa%m%bs WABALx, Litd: squmeadewrtbstha zineonid beads 0.5 mm
Pol yur et hane Emul sion - - 57.78 - .-
in diamter. Thereby a dispersed solution C of cyan pigment surfactant

was obtained. The average particle diameter (Do) of the thus obtained
dispersed pigment was measured, revealing it was 75 nm. _ To measure
the average particle diameter (Dso), NANOTRAC UPA-EXISO (a particle
size analyzer manﬂactﬁed by NIKKISO Co., Ltd.j was used.
(Examples 1 to 12 and Comparative E_xamples 1to7)

- Preparation of Recording Ink -

Recording inks were obtained as follows. The ingredients for each
Example/Comparative Example, the wetting agent, penetrating agent,

surfaétant, fungicide and water, shown in the following Tables 1 to 4 were

unifor_mly 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 the resulted dispersed solution, it was

subjected to a pressure filtration using a polyvinylidene-ﬂﬁoride
membrane filter which had an average pore diameter of 5.0 um. Thereby
recording inks of Examples 1 to 12 and Comparative Examples 1 to 7

were obtained.

93



3 rret hyI 1 3 but anedl oI -

10 -

t Ttriethylene
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5%;2 2-pyrrolidone - - - - - Gycerine
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Q05 Q 05 9m.-Silicone-defori pg aﬂanf KNLZ72E 0. 1. .01
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Resi Resy dffal au%%u ty. glalsth | wleduhmled y dadpioledy | pleé
quan} iDispersdfioditiog 86Sosfacelmmled 1D LOD 100[ 100 J00 96 _WO| _
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Cdip} DiRgedsdinambMagée Hypesrasp) e 12 Ex| 6 Ex. 7
Di 8 pioneicingSRolyere Particuintes Sumpirative} Treaf edl0 Bl ack Pi grent — —
(Bieparation Fiamg® 2) 27 331 Disbersef Sol bition|of
Ve e tisispemedbarion b VelipnPigenit Ny Pol ymer | mal = | = | =
g Surfactant (Preparation Example 4) )
'43 Dispersed Solution of Magenta Pigment |. _ _ 95 _ _
= Surfactant (Preparation Example 5)
0 Dispersed Solution A of Cyan Pigment _ _ _ _ 147 —
E Surfactant (Preparation Example 6) . -
% | Dispersed Solution B of Cyan Pigment . L . . n 19 2‘
2 Surfactant (Preparation Example 7) :
a Dispersed Solution C of Cyan Pigment _ _ _ _ _ .
- Surfactant (Preparation Example 8) '
;;3 Fluorine resin emulsion A . 8 24 — — | 32 —
g.,g Fluorine resin emulsion B — - 30 | 28| — 30
'g %1 Fluorine resin emulsion C — - - - — -
= . Polyurethane Emulsion -l -1 —=-1-1—-1 =
% 3-methyl-1,3-butanediol 189 — — —_ - 6.5
op ~ Ttriethylene glycol - — 8 — — —
= 1,3-butanediol — |168] 13 | 195}19.5] 13
= N-methyl-2-pyrrolidone — — — — — —
B Glycerine 946| 84| 7 | 65| 65| 65
28 Octanediol 2 2 2 2 - 1
B &
o
% & 1,2-hexanediol - - - - 2 1
n-l " . - . .
E POLYFOX PF-151N - -1 2|-11]-
qﬁij ZONYL FS-300 25125 - | 251 15| 25
b ]
o SOFTANOL EP-5035 - — - - - —
9 :
£ 8 Proxel GXL 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05
oy
g
. - sy f - -
8 § | Stlicone deforming agent KM-| , | ;1 | g1 | 01 01| 01
& o 72F
a
Residual} Residual| Residual| Residual| Residual| Resid
Pure Water quantity qualntit:y quantity| quantity| quantity| quantity
Total (% by mass) 100 | 100 | 100 | 100 | 100 | 100
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D Sp Seo bOI on caq—<Cy hple Exaﬂ‘ble' BLARBIL R 1
( Pr ep&eE8 m@s Fl ' 'mpgrrulgl on éﬂ bxalTpe
65. DllQrsM Soiinb‘d 89U rtabiOredafed! U m - -
Fleuc IBIaREPikrat PrefiFhtlos EQRply2) e Frufsign = - p  —
Uy Unt - e grygor—— -
1§-but§f§,g ezr@nta "g E“ ”0"0'0”-‘2 " 171043 -
G&/t%&feaa{és(pﬁe ok o 3 2-96b 1
1u? T G OX-PF 5 HN—T1T"Z7CNYhH
F 5 30% Eparation Example 4 - - B —
'g Ihspersed Solution of Magenta Pigment _ _ 21.43 o .
= | Surfactant (Preparation Example 5) .
Eg Dispersed Solution A of Cyan Pigment _ _ .
@ | Surfactant (Preparation Example 6} - -
& | Dispersed Solution B of Cyan Pigment _ 19.16 _ - _
_% Surfactant (Preparation Example 7) - :
£ | Dispersed Solution C of Cyan Pigment _ _ _ _ 13.33
.| Surfactant (Preparation_ Example 8) : . .
-% Fluorine resin emulsion A | 18 40 — - 16
B % Fluorine resin emulsion B - - - 48 —
= § Fluorine resin emulsion C - - | 24 - -
2
3 Polyurethane Emulsion 20 — - — —
';g‘: 3-methyl-1,3-butanediol 15.3 - - 18.92 —
bo Ttriethylene glycol — — — - . —
_%" 1,3-butanediol - 18.92 20 - 18.92
- N-methyl-2-pyrrolidone — — - 1.31 —
B Glycerine 5.1 631 | 6.7 5 { 631
&Y Octanediol 1 2 2 — 2
)

g u 1,2-hexanediol 1 - — 2 -
A= ) ]
g POLYFOX PF-15IN — - - 2 —
ﬁ ZONYL FS-300 2 - 2.5 — 2.5

o]
& SOFTANOL EP-5035 - |1 1 — - -
3 | -
g g Proxel GXL 0.05 0.05 0.05 0.05 0.05
By ' )
g 5 ans - )
i Silicone deforming agent KM 01 o1 | o1 0.1 0.1
3 &n' 72F
Residual | Residual | Residual | Residual | Residual
Pure Water quantity | quantity | quantity | quantity | quantity
Total (% by mass) 100 100 100 100 100
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KF_ 643 1 o Ch - SO:TANO_ Ep. ' 5035 o ‘-‘- g Prcbxel-‘“ G><L e e i D il e il

0.05 0.05 0.05 O Silicone deform ng agent KM 72F 0.1
Pure Water . Residual Residual Resi
wog’ﬁi“ﬁ@ y quantity quantity Total (% by nass) ?36"&"88"6“5‘"
100. 97 WD 2008/ 023812 PCT/JP2007/ 066507 Qmtted
¢3nations will be provi ded for conpounds found in

Tables 1 to 4 as follows. Fl gorine resin emul sion A

LUM Rl act urleBoty | AR |GCHBE (CEomp. | Comp.
LTD. , T edfﬁ]té%%%ﬁg%)d cont dixtl of BR 2%|byExrds$, Eart |5 Ex. 5

§.:

ave ag@e@ars:hﬁdnafsiiram&eredc g%%% nm and |[a m nifum 1 ljm
-030

f oy &m&gnteeum@ﬁaﬂtﬁdﬁﬁxa@b&ﬂi) C or llower Fluoring —

reslﬁmﬁggdﬂuggm@m FE 450 manuf[act ur efl” by
A dh had b salidq cantept of H0 _

%{p: rmsmmlgg.m,mﬁﬁgg partl cle d|aneter] of 16Pp nm ar|d

ag{ TR T ofu{:{c'm.'oi"{’e']!lgv#iﬁun g—temperaturej{(vFT) ﬂf 26—
o | og&mﬁyﬁmﬁ 853 CI st onf C:—LUNI FIeN FE 4404  —

£, LTI'\ - \m: r\h -\at‘l 2

(e T

ant (B l'.lvl

SS~ an| mves dge par i cle —
or andla mnilmmfilm

s Byfpctap{RoeparatiorBeamale® 1| nanuf akbt ur ed |by _ Dal ni ppon

Aisglerfsid Spngoa[Bf CanBigmenor| at ed, Wwhich Had a splid
{ efurfaghnt (PrEpaddtibyExampls]) 4n aver pge parjti cl e fi anet gr

mgh

s )

fgj T&l’ﬁPWdISEIH%EMWEPWDT of. 55{ C 15 Rol yure
e

I

&

o

| GfikpirioaBhikion OBt CYahi PiBent | _ —
Surfactant (Preparation Example 8) . 21.67 20

Fluorine resin emulsion A C - 6 | - - — -

Fluorine resin emulsion B 4 - - 7 -

Fluorine resin emulsionC . | — — - | - -

Water-dispersible
resin

Polyurethané Emulsion - - 57.78 - -
E 3-methyl-1,3-butaned:ol ~ 10 - — —
o Tiriethylene glycol 20 15 — 22.5 -
_‘é" 1,3-butanediol ~ - . 10 — 18.9
B N-methyl-2-pyrrolidone - - — - -
& Glycerine 10 15 5. 10 6.3
=l Octanediol - 2 2 — —
s a
5 .

2 ag 1,2-hexanediol 1 - - - 3
F= '
5 POLYFOX PF-151N — 2 2 - 2
= ZONYL FS-300 — - - — -

-
@ SOFTANOL EP-5035 2 - - - | -
3 ,
w Proxel GXL, 0.05 0.05 0.05 0.05 0.05
Z :
g E /
,,;oj 3 Silicone deforming agent KM-72F| 0.1 0.1 0.1 0.1 0.1
A g
Residual | Residual | Residual | Residual | Residual
. Pure Water quantity | quantity | quantity | quantity | quantity
Total (% by mass) 100 100 100 100 100
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Mfi'l ‘m'f-brrra'ti ohI t enper at ufé (I\/FT) 'of 20 C orr

POLYFOX PF-151N: a 50 % sol ution of non-ionic

fluorinated ol i goner

woeEdAs 20! utions | nc.

pol yoxyet hyl ene perfl uoro

al kyl et her

| ower

20 surfactants manufactured by
ZONYL FS-300: a 40 % sqlcq,
manuf act ur

J‘P%(FMBE@M

’%lgl]ont# Ltd. KF643: a 100 % sol ution of polyether
BYU°fT ed silicone surfactant  manufactured by
Shi fETSU Chemcat —Co.,  Ltd: 38%‘2@@%@?3‘8‘2
PCT| JP200718§65@5 n 509 ANOm £85)5035 a wampdh  Comen | Comp.
of holyoxyethylene polyoxypropylene brhnehed | Ex.6 | Ex. 7
al k! et her et RdtSohe oy Shifppane8adkibai . Cp. Ltd.
Pr okel ‘EGXL}: BlacPBigttedi (PregarhdncEginydel) Lont ai nf ng  27.33
sol uti %1 1Dispersed-S1datios of Magzeta n-B- one ahd a
funpi cifle jmanHigaent-ContiiniveeRdlgmerd. | KM—72F| a-100|% —
sol it idin diPagekilaesalPybs rabign HaauesBe) fef or m g agent
manpf a®t urjedsputs@hsotukion b Fello@OPi@m e hBE ' €COT [l Ng T NKS
of | :essarmaasamgammmﬂwfe pxpnples L fo 7
wer eyal u [ e TesuttE are
shon..Zi n ngueﬁ"gi‘i 3'??& ﬁ(’?ﬁg& iaﬂ]\%em o of Resim (Af —
to Pi ntf—¢t -‘/ III LQUIIU corten of—the
resf n &n tlh It’l‘JBI"‘e"flC p higmentol o on —
sol d gont *s“r g( F\QPRMM?IQ%{PQ( )
of | thg re S|DﬁSP/9fSFﬁ§°1§®‘PP§ EEmemBien(eB} fy o hg pignent | _
was| neg@sur ct ratipg Expmplecd o [ nq Lnks. <The
Sol§ d Bont eﬂiltnsp@fsea Bkratﬁhe: dfCyah Pigarehent of the pigmefit
and resin, osuém:g:i(me_pammmmmeml upl e resyn, in
each 0; the rerfThB%dsi e NATsitral’ - — 60 65.6
§ g g Fluorine resin emulsion B 40 = -
é’ % & Fluorine resin emulsion C - - -
Polyurethane Emulsion - - —
3-methyl-1,3-butanediol - - -
_E’ 8 Ttriethylene glycol — - —
~§ o 1,3-butanediol - 16.8 —
Bz N-methyl-z-pyx_'rolidone — - - -~
Glycerine 34.5 8.4 2
*'é ;én Octanediol 2 2 -
@«
% 5 1,2-hexanediol - — 2
a5 :
§ POLYFOX PF—151N — -~ -
5 ZONYL FS—300 — 1.5 2.5
“g- KF-643 1 - —
0 SOFTANOL EP—5035 - — -
.é;’ .
5 g Proxel GXL 0.05 | 0.05 | 0.05
ﬂ% 2 ‘é Silicone deforming agent KM- 0.1 0.1 0.1
2 « 72F
Pure Water Residual | Residual | Residual
- quantity | quantity | quantity
Total (% by mass) 100 100 100
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H '<l\/basur‘errént of Ink Viscosi ty> 20 The ink viscosities .

at 25 C were neasured with RL-500 (a visconeter

ured by TOKI SANGYO CO., LTD.). <NEP§'_Hf
wog@gﬁéﬁﬁgurface Tensi on> The i nk surface tensions a S07

C were neasured using CBVP-Z (a full automatic
t erfdmatted explanaticns wilk beprovideddor compounds SuimhieTables
Co.,, 99 WO 2008/023812 PCT/JP2007/066507 Ltd.).
- 1Rvad agfollowRf | mage Recording Quality -IPSI OG/07 (an
i nkj et printer manufactured by Ri coh Conpany, Ltd.)

Msﬁﬂlﬁgﬁﬁe%gﬁf efmulSiod ﬁ@w&%ﬁtﬂ‘ﬁ &39%%%&?&1&:%%?%?

record an inage on a 'S recordi ng ne
' | jed the .pi ezqel ectyic ele s
ASARERS LS8 G wihibh Bal 3 miidscsent oF R e 5 inges, an
were in a uniformanount. <Eection Stability> An A4
5 ageragegianticleldiameter dfA50mymfdnd a smisamuen droforomtiony 5
%of io the total area per color, obtained using

tddpeRaake (MED JHIC vadowss Nted on 200 sheets of
paper using Type 6200 (a printer manufactured by NBS

Ri , _ . ¢ el
o oEtp okl ol 5: LOVEIAAYE 9B el vy
I\ I+0 0 | uat, he ejection stapility. The
Aﬁlﬁf m?}% -nﬁlﬁéileﬁiav%ﬁnfs%tﬁm ep 50 p%féyéaass, an
with the printer. 15 Before the printing, the printing
apetigepartckadipaueteref 160cym! srd p apiedmum dlneformftiet
to "no color correction” in the user configuration

10  tém@perdtore (MR ci28aPok lowdval uation Criteria> A: No

ej ection disturbance was recogni zed. _
. Fluorine resin emulsion C: LUMIFLON FE 4400 manufactured by
ASAHI GLASS CO., LTD., which had a solid content of 50 % i)y mass, an
- average particle diameter of 200 nm or smaller and a minimum film
formation temperature (MFT) of 55 ‘;C
15 Pblyurethane emulsion: HYDRAN APX-101H manufactured b}}
Dainippon Ink and Chemicals, Incorporated, which had a solid content of
45 % by mass, an average partip_le diameter of 166 nm and a minimum’
film formation temper;turé (MFT) of 20 °C or lower
3 POLYFOX PF-151N: a 50 % solution of non-ionic fluorinated oligomer
20  surfactants manufactured by OMNOVA Solutions Inc,
ZONYL FS-300: a 40 % solution of polyoxyethylene péxﬂuoro
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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20 B: Slight ejection di st urbance was recognized. C
Ej ecti on di sturbance or ejection bl ocking was
recogni zed. <l nmage Density> A chart-docunent having

wobbopensgt2 bl ock (0) portions, obtained using pddeire6Rfokssor
Wrd 2000, was printed on a sheet of paper using Xerox

402 08/ 023812 PCT/ JP2007/ 066507 pri nt er
é@%@:&# @8‘ %? élﬁ sobutionof pplyoxyethylene

conpletlon of prlntlnc, the col or of the printed
nolywiypropylena dranchedhabkyle ther enamifaetusédby Nifih Shokubai
evaluate the image density using the follow ng.
Qu/dltdation criteria. The printer was run using the
driver software supplied with s the printer. Before

th e was .chan ed f.rom
"y BRI GXLE: o 2% Mkl e B Eol i Spg R utioN e 1, 2
orr.ecti,on |nthe configuration nenu for

5 ﬁ ‘é‘ﬁl‘%ﬁlﬂ tﬁatfll@aw@@ manufacinredbychkvecia Btdr
nore -. Yellow. 0.85 or nore - Magenta: 0.95. or nore,
10 KYEA2F1a 1106 %reohetidh oBselflemlsdying silicéné defo@fifing
than 1.3 - "Yellow. 0.8 or nore to less than 0.85 -

afB AP MaAiufdcfurel BPSKint Bid#Siddpag 0- 95 - Cyan: 1.0 or

rmretoless than 1.1 C. Black: 1.1 or nore to | ess

7. 0r than ,.1s_0.8
Mag e n%r&ogdé%ﬁ%@ﬁa&@]@m;f Fon il% a@%dé"mp%"e Bxamples 1
n&re to | ss than 1.0 D:. Black: less than 1.1
FeBeva Béaed paflesribed halgwnt The nesyltsiaan shown ipy/Bables
| ess than 0.9 <Col or Ganmut> 20 The char.t was recorded
16 Sumidh§. Xer ox 4024 (manufactur.ed by Fuji

. <The Ratio of Resin (A) to Pigment (Bj?
The ratio of the solid content of the resin in the water-soiuble resin
' (emulsioh) 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
15 the reéording inks.

<The Solid Content of Ink>

The total content of the pigment and resin, 01; emulsion and
water-soluble resin, in each of the recording inks was measured.

<Measurement of Ink Viscosity>

20 The ink viscosities at 25 °C we¥e 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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Xerox Co | Ltd.) in the same manner as in eval uati ng

t he |rmge density, and then printed block U portions

WOV!%Ps?ozbﬂ‘ies“ gat ed with XX-Rite 938 to eval uatl,%T;Jpgoo.,mﬁsm

col or gamut using the follow ng evaluation criteri
Th printer was run using the driver software

slied with the printer. 101 WO 2008/023812
PCT/ JP2007/ 066507 Before the printing, the printing
nodeEvaluativangflinggoRecorlitig Qualiger - normal fast” to
"no color correction"” in the user configuration nenu

for ipgRSgTEY (8 Bkjot Pﬁl éﬁmaqng% ﬂ}@dfﬁ%ﬁfé@ﬁ%omg I:J-td.)

saturatlon to the’sa uratlo

74. 55 C 6 dint st andar polor

3 B Bt 2 6%8 5098 Blatire R G R b rRTd APhimage on a
col or ganut wusin the follow ng evaluation criteria.
regorshngmesiugy. t'Bhe driving\volsage applied ¢o Bhe pisweldetwic

0.8 10 <Water Resistance> The chart was recorded using
clytpent2 @A s @djustbd Gowhat thy efddted file @Fogedformihg ithalgB were

the sane manner as in evaluating the inage density,
Lﬁg@n Jalg bl ock (") portions were dried under
]%3 % an E)Hdh ﬁgrel ative humdity for 24 hours. The
are re dlnto 30 Cwater 15 for 1 m nute and
car%ﬁlﬂmf p‘&?@ “fromwater, and then they were
allowed to dry naturally. Then their water -resistance

wasAnvied size @hartjdomgnenéhawingaﬂllmgecs each becupying 5 % of
<Eval uation Criteria> oA: No ink exudation was

thecogiliares pe?QoBr, dbthired! daingOMivdSoft WeE2060! was printed
<Abr asi on- Resi st ance>

on 200 sheets of paper using Type 6200 (a p;intér manufactured by NBS

Ricoh Co., Ltd.). After the complétion of printing, nozzles for each color

" of the pﬁnter were investigated to evaluate the ejection stability. The

printer was run using the driver software supplied with the printer.
Before the printing, the printing mede was changed from "regular ﬁa'per -
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 vzvas recognized.

C: Ejection disturbance or ejection blocking was recoghized.

<Image Density>

A chart-document having 64 point block (W) portions, obtained using

Microsoft Word 2000, was printed on a sheet of paper using Xerox 4024 (a
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A chart docunent having a monochrome fill area which

was 3 cmin length and wi dth, obtained using Mcrosoft
Wrd 2000, was printed on Ricoh Matte d ossy Paper

wof wos/638%12et Printer (manufactured by NBS Ri colperli®2eees07
2008/ 023812 PCT/ JP2007/ 066507 Co., Ltd.). The printed
i rage was t.hen dried,under 23 C.a 50 % relative .
i L5554 by Ratt S Gag 1480, | Adten ke cempletion of
back and- forth 5 times with cotton (conformng to JIS
priptingsthmenlprpf the printed blockpaztionsovakinvestigatadsivith
a doubl e-faced adhesi ve. Ampunt of 5 transferred ink

XrRite 088 tb ewghud1ethe Gfhage deaityoiihgthudsllswastévtduation
using X-Rite 938. Based on the neasured anount, the .

. . < ai
SRR o bifRiey WASTE Jeifi LAK vl Mool Wit
f f f igi nal .. | f th \
RFBtARe B GITS RMBITRIAG, HiFcPRBHOB B4 o asshamzad fopm
Criteria> A less than 0.12 B:- 0:12 or nore <Light

"regtlar papes - Tornutl 4 fastilde "ne colodedrrestiog” Ty phe 6260
(manufactured by NBS 15 Ricoh Co., Ltd.) in the sane

donfigtiraion inle Ry fordtiguldr phger. Tage density, and then
printed block () portions were dried under 23 C and 50

% &Elvﬁfﬂa\ffoﬂ]éﬂ.stgti}# for 24 hours. The printed bl ock

portions were ected to a xenon irradjation at

0.35. Wn2 (340 nm usi G 35AW (a Weat her O neter
mangf ﬁﬁ‘ﬁ?éﬂg’ By "33%3%9%&% opagerecsMagenta: (9% pr more -
20 an approxi mated sunlight, for 24 hours under 70 C,

Gyans k.tlogmere hunidity and 89 C bl ack panel _
tenperature. The color deterioration and change in

| g g: EBBMCHZ he2 gf hf&r@% I CHhaROL Bi-O¥eH10RE 1008 8r altfteabli€ds than
0.85 - Magenta: 0.9 or more to less than 0.95 - Cyan: 1.0 or mﬁre 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 Jess
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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exposed to the xenon irradi ati on were neasured and

eval uated using the followi ng evaluation criteria.
wokBs/0943:2008/ 023812 PCT/ JP2007/ 066507 <Eval ugtirShoo7/066507

Iterira> Al Little deterioration and change were

recogni zed B: Deterioration and change were recogni zed

Beforetheprininge the prioving modecrapehamgast fropolre paper -

change were too large to be allowed <Drying

Horaiaddifast" b "as colvr cobfdction? sn the asde donbinith tionmehaor

(manufactured by NBS R coh Co., Ltd.) in the sane

! S Rcoh in the :
PR P, TRl e TR SR ERRION o R Poefifion

orfi 10 i mredi ly after ' re printed.
oSt S0 R, EngeRlR o 56 mbiyeR” oY SR St
degree of ink transferred to filter paper.
color{apan §olar Ven2) spasobtiized teevaluate thayealon gamut using
recogni zed on filter paper "B: A small anmount of ink

thedoBéwideevalaationt@ttepiaper 15 C. A | arge amount of
ink transferred on filter paper <Ink Storage

St aPfpl s M &+Qkass sanple bottle, 20g of each ink
prgg%re |1r(1)|an9ar§rp gs and Conparative Exanpl es was
hernetjcal |l y-sealed. The lid of the glass sanple
bot{’ﬁ'eb -'¥’HF? her fastened and sealed with a vinyl
tape, and then-20 the glass sanple bottle was kept in
a cBnlesathan®ferature bath at 50 C for 1 nonth.
Changes in the particle dianeters was neasured using

NANOWRLSr RE4istanckS0 (a particle size anal yzer ,
manuf actured by N KKISO Co., Ltd.). Percentage

c ha’f\ﬂg ﬁh&f‘t ngg r8Yrdad %.sﬂ_?é tﬂyﬁé %20_0 (manufactured by NBS

Ricoh Co., Litd.) in the same manner as in evaluating the image density,
" and then printed block (8) 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
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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against its initial 104 WO 2008/ 023812

PCT/ JP2007/ 066507 particle dianeter were obtained
womogessne foll ow ng Equation 2. <<Equati on Zgr/5p2007/066507

Percent age change = [ (Average particle dianeter after

tored,/ verage .particle di aneter, before §tored -
95 i@%% The arintiedomage; way Phen friefliandar 230 aad 30 %

change was within plus/mnus 10 %exclusively B: The
relatdenhageditiydoy 24vtesirp) uShaiimage jbritonr was rebbetback and
within plus/mnus 20 % excl usively. The percentage

foP6HNS Ciies Wit LS tibr (o niibry td WISL0BO3 Saihdard) attached to
Property of Ink Solid Content Anount of Surface Ratio

S| COS of | rk % b tting Tension
aﬁ?&ﬁn‘?&i‘é@eﬁﬁﬁﬁ Laifle {"%e‘g ""fﬁ?ﬁ%“’é) T N
12.0,28.4 8.5 26.1 Ex. 2 2,0 20.0 252 10.6 25.9 EX..
tzansigreeg @izgm the image pprtion togthatgoptpniwas measpral using
26.0 Ex.5 4.0 20.2 26.0 10.9 26.3 Ex. 6 3.0 20.3
XRit: 9380 Based ofthd nesburdd Anddunt, the Aedbity of Be 8
4.0 25.3 25.2 19.1 31.5 Ex. 9 2.0 18.3 26.7 10.3 25.7

transferred ink on cotton was obtained and evaluated using the following

criteria. The effect of the original color of that cotton was eliminated for
obtaining the density.

<Evaluation Criteria>

~ Aless than 0.12

B: 0.12 or more -

<Light Resistance>

The chart was recorded using Type 6200 (manufactured by NBS
Ricoh Co., Ltd.) in the same manner as in evaluating the image derisity,
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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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 Conp. Ex. 1

WO%BESZOZ} 50 ?30 0 7.8 32.2 Conp. Ex. 2 0.5 9. SPH/JQ@%’%}SM

Ex. 3 4.0 32.5 15.0 24.8 26.5
0510932586378 Conp. Ex. 56325247256
ConpEvaluat®n Orseda>2 25.2 22.8 26.5 Conp. Ex. 7 4.0
41.0 2.0.7725.6 25.8 105 WO 2008/.023812

PCTAJ B2AR/ 6166004 tiod alRidect dpeal el #ekbgRize®r i Nt er ]
| mage Ej ectl on I mage Col or Water Abrasion Light Drying

Cha ce
Res?sp% ance eisblqlg a‘?ggghé% ac rg?Ptg qt&{ % FE?&-&&@%

BCB Ex.2 BABBBBBB EXSBABB B
%10 lte EABBBBBB Ex.5 BABBBBBB 6
ABBBB. BB Ex.7CA- BBBBB Ex.8C
B CCcDekorigration auBcBaBger@re w0 lzocge tB b Bliaval
Ex.11 BBBBBBCC

<Drying Characteristic>

B
Ex. B
ABBB
B C

The chart was recorded using Type 6200 (manufactured by NBS
Ricoh Co., Litd.) in the same manner as in 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 transfgarred 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 m 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 c_hanges of the average particle 3

diameter (D5%) of the inks after they were stored against its initial
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Ex. 12

BABBBBBB Conp- Ex. 1 BC- B
Conp. Ex. 2BBDBBBDB Conp. EX. 3D~ - - - - -
', Comp. Ex. 4BBDBBBDB Comp. Ex. 5BCDBD
wo206R3sEonp. Ex- 6 D Conp. Ex- 7 D - - ZCTAR2007/066507

Inages recorded using the inks of Cbnparatlve Exanpl es
' d 7 wer e naqt as ood a ges recorded usi ng
Pﬂ?&i‘e eteprgere ¢ SbREIng ti)@tfna Fapation 2g t he
bel ow nment i oned recording papers (1) to (4) and the

r ecs<digvationk2>»f Exanples 3 to 5, inage quality

eval uation tests were perfornmed as descri bed bel ow. -

Rec@@déenﬂagl S eRangd = [(A&b:ﬁ@e%rﬁemaﬁi&@éﬁ%%md/

(connercia y avail abl e papéer having a basis weight
Ni Paper G oup,
9‘@1’5{5‘@“@3’1 g%@‘r% %é%g""%éb A ot 100 g/ ne,

rranu paper Co., Ltd. 106 WO
2008 ESQSK‘B% @’:73@507/ 066507 Recordi ng Paper (3)
Trade nane: Super Fine Paper (commercially avail able

mat Aé Thegierdenipapahange wak jvéthip plas/migus OnYUf acludicsly
by Sei ko Epson Corporation) - Recording Paper (4) 5
Tr age Thafrcéaifige 'cHan g&%g PRIBARAE0 BRLY 5338 a &Amm

having a thickness o manuf actured by T

dlﬂgﬂﬁft{dseﬁ) ng(?lHSlvely
- The percentage change was plus/minus 20 % or more
Table 5
Property df Ink
Ratio of Resin (A) to Solid_ Content Amoux.lt of Viscosity Surf:.ice
Pigment (B) - A/B of Ink (% by Wetting (mPa-s) Tension
‘ mass) Agent (% by {(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. 8 30 20.3 28.0 11.3 27.5
Ex. 4 20 21.4 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 ‘ 210 20.4- 16.9 25.9 -
Ex.8 4.0 25.3 25.2 19.1 315
Ex. 9 2.0 18.3 26.7 10.3 26.7
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 24.2 345 15.0 26.6 .
Comp. Ex. 1 0.25 10.0 30.0 78 | 322
Comp. Ex. 2 0.5 9.3 40.0 17.4 25.6
Comp. Ex. 3 4.0 325 15.0 24.8 26.5
Comp. Ex. 4 0.5 10.9 325 8.6 37.8
Comp. Ex. 5 - 6.3 252 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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The tfansfer armuht of purified vvat'er to each of the
recordi ng papers (1) to (4) was neasured as foll ows.
ﬂ%ﬁﬁ ylts are shown in Table 7. <. Measure <
wozﬁﬁ ansfer Amount of Purified Water using %Wﬁ}%té%”“éﬂ”
'@j’? EI ng Absor ptoneter> Absorption curves of purified
e @ to the recordl ng papers (1). to (4) were

z)%géilc JI 5355% [} IUIZ'.IIO.:—II E .a é ELT1 II? O.-U%e Tj l. UIIISL CI
t). TR é@tisﬁn%ﬁyzsn@ £ Ay S
(B%Arol Bd tlhe Gaubre rogr db g :"ﬁ;,;ﬁap;a”;g t] B
THEx-2r ahsfBr _|anount | af Ber |a drthi nBpeli o® of| tiBe B
WeBx.get prnBned byainferpol gtign. | TaRle|7 Bie fragsfqr p
ar@,yr,lt pTRUT T[T &g VAT eF ASTE‘JZ/!EQ ) nﬂ&?c,' n%’ltl SR Li:
5 By 'A*’B;'n'p'f Ay b 1B g BorhdiBg papd 4 Cbials ®
33X-RecrodBnq Pager [4)B0.1 OBL kEvBIudti & of LBagd B .
Q]ﬁi it yp 107 WO 2008f 023812 P@I/ JP20R7/ 066807 Usjgng B
s, 5°CPT OENg [RET | THR T4 (31 a0 Be [T Sgpr o oS
,;';t}gi’é;‘l' s Brodut Ao uf edBby 1 dhh conany B d ). Brode B
gbial 19 y| evBl udti dh tpstB B B B B | C
Ex. 11 B B B 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. Bx. 6 D - - -
» Comp. Bx. 7 D - - -

Images recorded using the inks of Comparative Examples 3, 6 and 7
were not as good as images recorded using other inks. Thus, they were
not evaluated.

Using the below mentioned recording papers l(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 ava.ilablé paper having
é basis weight of 104.7 g/mz, manufactured by Nippon Paper Group, Inc.)

- Recording Paper (2) -

POD Gloss Coat 100 g/m2, manufactured by Oji paper Co., Ltd.
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were perforned as described bel ow. The results are

shown in Table 8. 5 (1) Beading (Nonuniformty in
| mage Density) The degrees of the nonuniformty in the

wo megesgensity of resulted green fill areas WeAgIP2007/066507
visual |y evaluated. For evaluation criteria, stepped

sanpl gs r. adi fram poor/1.0 to good/5.0) were used.
(2) Sﬁﬁ?‘s‘%ﬁ?ﬁy‘]“ r@e frequency of the occurrences of
of fset-spur marks from resulted red fill areas to

bac Tradainamss Supen Fine Papes (eimhmeroiallyaivedlablé matte-coated
evaluation criteria and ranks are as foll ows. Rank 1:

papeariby inled prirtesk, rankifadtufed By SRiKEEPSSH Tofporktion)
Rank 3: Unrecognized . (3) d oss Degree Using

a. gl ctured by BYK Gardner, 4501), the'
DRé@megﬁsr e P2BRY (D |

gl oss resulted cyan fill areas at 60 was
nmeasur ed. Tabl e 8 Beadi Spur Marks d oss Degree
> Re ?@‘%@F%@ames tﬂwrwﬂlag‘é@é\wywww@l@ ayngs o
Paper (2) Recording 5.0 3.0 2.0 Paner (3) .Recording
thidkmess ofd 00 mpmapafag@tired bg TQRAWEadusteids IHE3 WO
2008/ 023812 PCT/ JP2007_/ 066507
The transfer amount of purified water to each of the recording papers
(D) to (4) was measured as follows. The results are shown in Table 7.
- <Measurement of the Transfer Amount of Purified Water using
10  Dynamic Scanning Absorptometer> . B
. Absorption eurves of purified water to the recording papers (1) to (4)
were obtained using a dynamic sc.;mning absorptometer (model: KS350D,
- manufactured by Kyowa Seiko Co., Ltd.). The absorption curve was
obtained by plotting a sloped-straight line from the transfer amount

15 (mL/m?) 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
croding Paper 2.8 3.4
(1) t
Recroding Paper
@ 3.1 3.5
Recroding Paper 41.0 44.8
(3
Recroding Paper
@ 0.1 0.1

<Evaluation of Image Quality>
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* The ink did not dry, thus the gloss degree could not |

be neasured. Industrial Applicability The recording

Wo'zﬂcﬁltﬁ.fss ;hhe present invention can record hi ghPﬂ’I’ﬂi’iob%o 6507
nmages on regul ar paper, and particularly, can recor

i rraaes having an s excellent inmage density,
sat Using the recdrdinggepens 4bj tioi (4) avddhaoeeriding isksbf ch
i nclude water resistance and |ight resistance, has a

Eaahplés)s 105 i PRSHD GTSI7E Gih fHitkjes ot dinkaffpdrag@s di ng
processes and stably inj ect ed fromnozzles.. Thus, it

o BEORUEP Rict Chntliny Ofa DM AS ALy

|nkJ et rd| t.hods. The i’ k can_further
Wf'efequf%d [1? w. p Thecresultgare shopnoin Table 8.
cau5| ng beadi ng and form | mages as good quality as

5  of f &) %p dinge@ommifornidy én dmage Pexsitydr printi ng
paper which is.a recording nmedium having a poor ink

absDhd degdses WIEhe ndnubefor &6/ [ the IRsbd IRty 8f Razteld

and a coating which is provided on at | east one side

#E et BB a}% §‘3ver{e qrgsuziﬁf‘&%l‘ﬁa{;%{m URdy &Ialﬁg{l? glr'lﬁb%@pped

e recor rum7i1 s I'n range o

en rreas red at a ntactln tinme of 100
Sﬁ?p %@'ﬁa&g\g"&}/ﬁﬁ?ﬁ -Osto-gned/ey gﬁ’%‘? Bﬁ@fg‘eter and the

transfer amobunt of pure water to the recordi ng nedi um
i s i(B) Sper Mengks of from 3 nn2 to 40 20 nn2 when
measured at a contacting time of 400 ms. The inkjet -

10 recpméﬂﬁreQuaﬁ@,aaﬂthésO@mlréﬂ@sloﬂrl@Jﬂ@ét CORHrRY Bk heduREd

t he present i nvention can be app e tO varlous

ondl can
Ee 1 %%ftg“”aatﬁ%#&%“i dns 555 Sttt QAlhEMRa. Pfhe
nkjet recording, fa S|n1le Sﬁparatuses cop yi ng
é{ 100 Griteriaand ggnispare as/folowso pcT/ 1P2007/ 066507

printer/facsimlelcopia conposite machines.
Rank 1: Clearly recognized

Rank 2: Faintly recognized
15 Rank 3: Unrecognized -
(3) Gloss Degree
Using a. glossmej:er (manufact;ured. by BYK Gardner, 4501), the gios_s_._

degree of resulted cyan fill areas at 60° was measured.

Table 8

Beading SpurMarks | Gloss Degree
Recording
Paper (1) 4.5 2.0 33.0
Recording
Paper (2) 3.5 2.0 25.0
Recording
Paper (3) 5.0 3.0 2.0
Recording L0 . 1.0 Could not be

20 Paper (4) ) ) measured
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110 CLAIMS 1. A recording ink, conprising: a
wat er - di spersi ble colorant, a water- dispersible
resin, a wetting agent, a surfactant, and water,

woMaey/esgnat he content of the wetting agent in thqypr007/066507
recording ink is in the range of from20 % by mass to

35 9 mass,. the total solid content of the

wat f?‘% % mMtdryothgisthe glass dagree goudd not bpaneasyred.
resin in-the recording ink is in the range of from 12
Indusiriabdpplicabilitys by nass, the water-dispersible
resin contains fluorine resin particulates; the ratio

A BTheh@édtding tnkk bELIObtdben DhFdttidd c%ﬁ‘ Fecard high quality

wat er - di spersible resin in the recording Ink

- [ f [ { tai .in th t

iS50 S pnfl P iy, B oPfnpges Favige o
range of 0.5 to 8, and the surfactant conprises at .

5 exgellentoimpage-densiby sphenation and image whurabiliytchaxacteristics

fluorine surfactants. 2. The recording ink according
whichlinclhnde, wateerrebistaine andlight résispeicel, hhe acfakpdayihg
contains at |east a hydrophilic group at its surface

L 0008 SOt A SRR b
f%%;l—l/ ﬁ] g ,e%;_,/n 2&1%55231;((;@1 bJ Q&itgtgﬁro{tgeic{] ﬂ:,i 011-( e:"i‘é:ﬁ% ecjiiﬂﬂ to
cartridges, ink recorded matters, inkjet recording apﬁaratuses and inkjet

10 recording methods. |

: The ink can further record _fast-drying. images, prevent the ink from
causing beading and form images as 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

15 anda '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
ffom 2 ml/m?2 to 35 ml/m? when measured at a coﬁtacting time of 100 ms
and with a dynamic scanning absorptomete;r,' aﬁd the transfer amount of
pure water to the recording médium is in the range of from 3 ml/m? to 40

20 ml/m?2 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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wat er - di spersi ble colorant is a polyner enul sion that
is conposed of polynmer particulates containing a
t.9sol ubl e and/ or hardl y-soluble colori
wo@?@?gﬁ. 5 4. The recording ink according t%&%{'}g@r{r’{”ﬂﬁ,ﬁsm
wherei n the water-dispersible colorant is a dispersed
pruiesiacsioiledtopia gompopitg memthines.pi gnent  di sper sant
and a polymer dispersion stabilizer, and the pol ynmer
di spersion stabilizer is. any one of
al pha-ol efin/mal eic 10 anhydri de copol ynmer represented
by the followi ng structural fornmula (1),
styrene-(meth)acryl copol yners, water-soluble
pol yur et hane resins and water-sol uble polyester
resins. R Structural formula (1) o On 1s Were R
represents an al kyl group, and n represents an integer
of 30 to 100. 5. The recording ink according to Claim
4, wherein the polynmer dispersion stabilizer has a
wei ght average nol ecul ar 20 wei ght of 20,000 or | ower
and an acid value of 40 ngKOH g to 400 ngKOH g, and
is dissolved in any one of an alkali solution and
al kali 112 water-solution having an alkalinity val ue
equi valent to or higher than the acid value to be
used. 6. The recording ink according to one of C ains
4 and 5, wherein the pignment dispersant is an anion
surfactant or a nonionic surfactant having an HLB
value of 10 to 20. 7. The recording ink according to
Claim6, wherein the nonionic

g R L L 8 s A a2 i e S en B ot N e e A T
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surfactant is any one of

pol yoxyet hyl ene- 13- napht hyl et her, pol yoxyet hyl ene

| auryl et her and pol yoxyet hyl ene styrene phenyl et her.

8. The recording ink according to any one of Clains 1
to 7, wherein the fluoring{gssn particulates contain
a fluoroolefin unit and have a mninmumfilmform ng
tenperature of 30C or lower. 9. The recording ink
according to any one of Claims 1 to 8, wherein the
wetting agents is at | east any one selected from

gl yded igsordenecimby ¢aaperisigg-ycol | triethyl ene glycol, 1,3
-but anediol, 3-methyl-1, 3- but anedi ol , 2-pyrroli done
and amw@rﬁ@ﬁpeﬁsiblpym otitdone. -113 10. The recor di ng

i nk according to any one of Clains 1 to 9, wherein

t he avwsteodidpgrdiblerresih, at 25C is in the range of fromb5
nmPa s,to 20 nPa s, and the surface tension thereof
i s 3bweingagent, ower. 11. An ink/nedia set, conprising:
the recording ink according to any one of Clains 1 to
10, aagigfacem{t,e&g{ di ng nedium wherein the recording
medi um ' conpri ses a base and a coating layer which is
provged on at |east one surface of the base, and the
transfer amount of pure water to the recording medi um

me a%ﬁe%gmv‘ﬂh'férbfo?}g%n%%%‘%nf P%FQH% hg%ntai?xngﬁ% REOSFRIAS ink! 1S ih The

t he range o at a co tactln

ramgggfﬁzgm%o% @%@tb@srﬁﬂg%a‘% from3m/n2 to 40ml/mZ

measur’e contacting time of 400 ms. 12. An
t o hF BRI A 010 BBGF TGV ese B  BHEIBIC Er AR T £ the

e RPN 0o i TRULSE oL Loyt sperd an Lmge, 1o
byvl\Qgsrsetlo rletcVD gy mass,

the water-dispersible resin contains fluorine resin particulates,

the ratio A:B, where A is the solid content of the water-dispersible
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 to 8, and

the surfactant comprises at least one selected from silicone

surfactants and fluorine surfactants.

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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i mpul se is at |east any one sel ected from heat,

pressure, vibration and light. -114 14. An ink

recording matter, conprising: a recording nedi um and
W008/0238 f ormed on the recordi ng medi um  WheREH/FP20078)66507

image is formed using the recording ink according to

any 40 5 LNk recor matter,
corrps)r?‘gfeﬁgecor eg}ré%g%qr “%é%%%“bfl f‘ﬂ’ee d| a set
accor ng to Caim1ll an i eformad on the
fgﬁagr%l&. %ierraméﬁ ainelymere lqlst hatds cemnesed gf
the_recordl ng ink of the ink/media set according to
polginer phrticulstds containing a water-insoluble and/or hardly-soluble

coloring material.

4. The recordmg mk according to Clmm 1, wherein
the Water'dlsper31ble colorant is a dispersed pigment contammg a
pigment, a pigment dispersant and a polymer dispersion stabi]_i;er, and
~ the polymer dispersion stabilizer is any one of alpha-olefin/maleic
10 anhydride copolymer represented by the followiné ét_:mctural formula (1),
styrene-(meth)acryl copolymers, water-soluble polyurethane resins and

water-soluble bolyester resins.

’ . ~ .
_ A )\ R Structural formula (1)
Q O O J '
15 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
20  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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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 Claims 4 and 5, wherein the
pigment dispersant is an anion surfactant or a nonionic surfactant having an HL.B

value of 10 to 20.

7. The recording ink according to Claim 6, wherein the nonionic
surfactant is any one of polyoxyethylene-B-naphthylether,

polyoxyethylene laurylether and polyoxyethylene styrene phenylether.

8. The recording ink according 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.
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10. The recording ink according to any one of Claims 1 to 9, wherein
the viscosity thereof at 25°C is in the range of from 5 mPa-s,to 20 mPa-s,

and the surface tension thereof is 35 mN/m or lower.

11. An ink/media set, comprising:

the recording ink according to any one of Claims 1 to 10, and

a recording medium,

wherein the recording medium comprises a base and a coating layer
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 absorptometer, is in the range of from
2 ml/m2 to 35ml/m? at a contacting time of 100 ms and in range of

from 3ml/m? to 40ml/m2 when measured at a contacting time of 400 ms.

12. An inkjet recording method, comprising ejecting drops of the
recording ink according to any one of Claims 1 to 10 by applying an

impulse thereto to record an image.

13. The inkjet recording method according to Claim 12, wherein the
impulse is at least any one selected from heat, pressure, vibration and

light.
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14. An ink recording matter, comprising:
a recording medium and an image formed on the recording medium,
wherein the image is formed using the recording ink according to

any one of Claims 1 to 10.

15. An ink recorded matter, comprising:
the recording medium of the ink/media set according to Claim 11, 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 11.
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