- 1 - DESCRIPTION Title of Invention |INK COVPOSI TI ON FOR | NKJET
RECORDI NG Techni cal Field [0001] The present invention rel ates
to an aqueous ink conposition for inkjet recording, the aqueous ink
conposition containing a pignment, an anionic group-containing resin,
a hunectant, and a basic conpound, and in particular, to an aqueous

i nk conposition for inkjet recording, in which the incorporation of a
bi nder resin and -an-additional-addL;HyQ

conponent -i n-t he- aqueous-i nkconposi tion i nproves the gloss, scratch
resi stance, and rub resistance of an inmage fornmed on a recording

medi um Background Art [0002] In recent years, the imge quality
of printed i mages fornmed by inkj SESEISTdCHNg net hods has been
significantly inproved. Thus, inkjet recording nethods have been

i ncreasingly enployed in consunmer and industrial fields. In
particular, in the consuner fie gé ggkiet recording methods with

. . pt nv?ntion .
aqueous ink are nmainly enployed in order tTo feduce environnental

load. - 2 - W%W%ﬁp%@?\gaﬁi phy T HrcoRlRE T ecording

wi th aqueous inks in the past. so In the consunmer field, printed
matter has recently been required to have higher storage stability.
Agueous i nks containing pignments, serving as colorants, wth

excel | entTddmgtitdaastrieds and gas resi stance have been increasingly
used. Properties, such as lightfastness and gas resistance, are
necessary[Mdtllonly for industrial applications, but also for business
docunents required to have good storage stability. Also in the field
of conpact prFhEePEeFHRt SONEN LK &R lpEESr 8P NP IHRAYS 1Rk h aqueous
i nks for inkjet, recording containing, pignents start to spread.

In the cATHEHTHEE GORt LT FIGHEHIST PPGnaRREOls chquired o be
suffidie - -stably: _di r - i quequs. edi a, ared with

i nks con{gacénéo%gqéégé)sQgét%gﬁj%@iﬁ?g‘gq%nﬁé i%?rlpgflggﬁjfgt%§% sure the
storage St@fidiili%gOkebnks a humedthithe £RS6 WHELE LRI AN &dprixed
wi th such inks on"recording nedia having receiving |ayers, when

col or ant it cdyes, dyesndigsadvedinin dorledspenshr aée imifed ecei ving

| ayers. When colorants are pignments dispersed in nmedium pignments do
not penetregtoerdinge fecehichgthayieredpuiragriendeposihotteon sagifmaes of
recordi ng nedi a. For inks containing pignment colorants, color

—devetopalsinjaddistossloraet sTVe eRmHaeRt-Hr shetadee s TRs™ contai ming= =

dyes, thus leading to a low print density. For the reasons described
above, tHOTPOS3ITIONt iRBEPYET \ChF TASFrafesatsh v5e gt b Ak iPance
tends to be.|%ML The nonuniforg&t of surface Ero erti{i due to the
deposi t i GiF°9F “SRGReRF s atflaee® ?%ﬁﬁﬁnﬂnoﬁ FHCGFE8YY Mt ™ aqueous
i nks con%&k&?&gughgﬂggt colorants for inkjet recording are required
to have satisfactory dispersion properties, excellent ejection
propertiggpogqod storage stability, satisfactory gloss, good print
density, and inproved rub resistance in order to provide a
hi gh-qual ity T[Aagecdwt nfdrg o, untle amagkngpalitgwBprintekdhemaase where
an image is formed on specialized high-gloss photo paper used to
print a photregr hghiokjetgescotdisy verhhodsportabéen os Ensivfiedrtidye
properties. [0003]

improved. Thus, inkjet recording methods have been

increasingly employed in consumer and industrial fields. 1In
particular, in the consumer field, inkjet recording methods
with aqueous ink are mainly employed in order to reduce

environmental load.



For conventional ink conpositions-cat-least-I-hour after formng an

i mge, acceptable rub resistance is provided to sone extent. However,
rub resistance immedi ately after recording is insufficient. In the
case of usual printed matter, for exanple, surfaces of inages

i mredi ately after printing nay be danmaged when sheets overl ap one
anot her or when sheets are handled i mediately after printing. It is
thus necessary to inprove the rub resistance of the print surfaces.

[ 0004] To nmeet the demands for aqueous inks containing pigment
colorants for inkjet recording, disclosed is an ink - 4 -
conposition cqntainin i gnent., and_a, pignent .derivatiye which are
covered w th ves, Pare. BePy el Ly dInts B te J60S reF SHERA TS & dbc 1 ¢
conposition, the i 1L hawi .excell e ability
and provi%?%%F%%f?géﬁcgggggeﬁég?fo%ﬁgggﬁﬁl??&,8ﬁ§%%$§#g§§?§%nd hi gh

i mage densiiyed$eRiRlr hhs HRWBNELy b&EH TAJGSISEBNREveNH i jher
scratch resistance of a printed inage are not sufficient. An

i Nk conpost &tk Céifﬁkﬁiilﬂit?g pPIENinI@ Toytansass ypigndrased bi nder
resin, and a wax is disclosed (see PTL 2). The use of the ink

conposi ti garviEsilds dolgranneedwiraht excdiblamg ldxbhelfhenhesabanésgsst ance
and scratch resistance. Although the use of the binder resin and the
wax i npr ovesistengalhavesiseanéscapasimel wormcch Peepstir®, such as

the-scratch-resi stance-i medi ately-a.fter-printing-is-stialinsufficie
nt. Thus, LightEBalifsse aRRed28 SABEELIMRRdiHNPCEPREY PPT nPTRhy for

overl aps anot her, sheet .during or after_ printing, .an i e nay, be
damaged. PTG EPRAESEIES, oP|T ML Tirlgd PUSHBESELRPRRTRRES Thus,
further inprovepent in_i q ' [ equi.red. A A A [

di scl osedrn%)%%%r?ﬁenwushévggggﬁdi %gg%%%%o%%lg%tgdnt%}sn? njgn aéhp% Z]fr%é?_r}td and
two or noge S Rg disf EBLCBO AN {A 6] & 2B dhBEUbE Snt BrPT N Ed
matter having high inage density and gloss and resulfs in excellent
rub resi si@nesudfimkPprioat edkl 880 tSLE M leohtaifihgdyehnont & Nstdne

gl oss properties of a printed image - 5 - due to the addition of wax
can be i ntw bspwethdy the use of the two or nore waxes having different
particle sizes. In this case, the rub resistance can also be

i mproved. Howdweithet fasendf bl rkrewftaind nge@denpoRs i nogdets are

properties is not adequate, and the scratch resjstance innediatehy
—af t erpriRINF St Pe-SPAESEFLPRERY It ang- gLy disPeRacHel® 3pMRMS of T —

rub resistance i medi at.el fter_printing b he addition_ of wa

depends. GIETHRr (TR o althr LAFT| THTOI TR B Sha dEposT # 6% of tan

i nk conpogj tj cardi [ t €.,0LFa; L pw drying

rate of t%%:?&ﬂﬁgﬂﬁﬁé%%agégkg%ggggt%ﬁ%ﬁé%ﬁ(ﬁgagqﬁg Vocaliy %%plied to

an i mage, the waxnesc4staghese togjderard i racaol otRNiudefaNg on

conpletely -fixed. to-the -recordi'ng- nedium -thereby-causLng E

si gni fi candceedlitr) mealianheiage aeediting s rsanwhek colposhts anrd hat

provi des inproved scratch resistance imediately after printing is

requi red.dyes, d¥etldssdlivedannadgoéesusepeyneine thispersiayicantlayeirsg

a pignent, a (neth)acrylate resin, and a urethane resin, the urethane

resi n beifken rcalprangsnpse pienpahe dbsper gaet tincMedindvi REIBINEY ckage

di spersed particle size of 1 to,45 nm(see PTL 4). It woul d seemt hat

L L
t he aqueotet RYHEHE 6 &B@Ps?ﬁﬁngl%%c%éXQﬁﬁ Byt §%8r9§8°§%5%?|??y and

can formzac%%oredg;ilnlggvhng Qgcellﬁnt Lightfasﬁness and. r%pt
resi st anceF < ¥ed ST aA"dqUBOLR " pi'gledt " di SPRIETBHCMtH W g a
colorants, color developability of colorants is different

from that of inks containing dyes, thus leading to a low

print density. For the reasons described above, the



- 6 - styrene-acrylic-based nononer prepared by the copol ynerization
of a styrene-based nononer, a (mneth)acryl ate-based nononmer and
(nmeth)acrylic acid, an acid group-containing polyurethane, and a
wat er - sol ubl e salt of am nosulfonic acid (see PTL 5). It would seem
t hat the aqueous pignent dispersion exhibits excellent rub resistance
and dispersion stability. However, colored filns fornmed from
t hese urethane resin-containing aqUQQQ§_pignent di spersions do not
al ways have sufficient rub resistance Tmrediately after form ng the
films. Ctation List Patent Literature [00061-- - PTL 1. Japanese
Unexam ned, Pat ent Application Publication No. 2004-043791 PTL 2:
Japanese Uh&3iiet PacOlerABEEi tat o POBRI £8Pi BRS Nyt araR0 0-spUF3 10

i on Publication No.

5357357%§§%n se gggéanined.Fate t éﬁplic%t fhe
- ~13ap8hett e PaPERt PABRFT tHiT StESPER *8&t i on
o 2ot ST Bl AT P PR B,
Probl em aqueous inks containing pigment colorants for inkjet
recording are required to have satisfactory dispersion
properties, excellent ejection properties, good storage
stability, satisfactory gloss, good print density, and
improved rub resistance in order to provide a high-quality
image-forming function. In particular, in the case where an
image is formed on specialized high-gloss photo paper used
to print a photographic image, it is very important to
ensure these properties.
[0003]

- For--conventional-ink-compositions,—at-least--I—hour—————————m o —

after forming an image, acceptable rub resistance is
provided to some extent. However, rub resistance
immediately after recording is insufficient. In the case of
usual printed matter, for example, surfaces of images
immediately after printing may be damaged when sheets
overlap one another or when sheets are handled immediately
after printing. It is thus necessary to improve the rub
resistance of the print surfaces.
[0004]

To meet the demands for aqueous inks containing pigment

colorants for inkjet recording, disclosed is an ink



[ 0007] It is an object of the present invention to provide an
aqueous ink conposition for inkjet recording, the aqueous ink

conposi tion having satisfactory di spersion properties and ejection
properties, excellent scratch resistance and rub resistance, and high
col or developability and gl oss. Solution to Problem[0008] To
overcone the foregoing problens, the present invention provides an
aqueous ink conposition for inkjet recprding, the aqueous ink
conposition containing a pignment (a), an anionic group-containing
resin (b), a humectant (c), a basic-conpound--(d)-,

a-wat er - di spers4rbl e ur%fhane -resin %ﬁg’ %?d a_pol¥olafin wax (f).
[0009]  COMRRRE TSR 1E8nBoR TN fB1° iTh I e Ec BRE gt e
accordi ng he. pre i pvent ion, cont ai t-he, pal.yolefin wax. Thus,
he ol yorafeh Sak aTea BER R R EERMELG PERatas: he

deposi ti 080541 ffiey Il FATROSHEL ORI ONodn SEAYNI iedi i oBYERs1Esch
strong external force 1s applied to an inmage, protruding portions of
the pol yohgfimy ecanedekeorBdeb¥tibel £5¢ el rbeieeng0 spread on a
surface of the film thereby suppressing abrasion; hence, it is
possi bl e $atpsfatde yrjrbedomttebibiavy Nghiigpidwed, =nB higkrahade
resi stance and rub resistance of a printed i mage. Usually,

i rregul ardenrsstyarissen PILoM t helpudvweot efthe wak oasibeaser faok e t he
recordi ng medi um cause a reduction in gloss. In the present

i nvent i onSCRRVEY giesithangtePhafePF R sidraben G rgs natbpufe cat n
covers the irreguylarities pn the surface of the recording nediumto

smoot h the i r P8gdP4&r PPFRESIHRR RGN ApPOTBRRMt # o igidd€ whi | e

i ntaini i gh tch i i , T
irethane §eayHTERE BLpRER BLOREP A0C 4 Wi TR, 53R R e nteed P
hei ght bejyeernthgspr 9k ruidh ng, Pl il ohexeand: & rﬁftjﬁgté%{ound the

wax is reduced owng to a urethane resin film so that

i rregul armddes daeris@oekhadich Lih Sre¥idaeste BRE Wa¥atsntightly
bonded to the surface of - the-recording-nmedium Thus) the

-rub-r es| s¢ sitesrice .- | Aptiovegh thd meedicdt ¢éhy bibder fossdmarichehkel | m
Advant ageous Effects of Invention [0010) An i nk conposition for
i nkj et r et dinRgyod@SotBienguborehibs prreare@nd phenscoatebnrashstance,

pol yol efin wax (f) and a water-di spersihle urethane resin (e) serving o

'—as”a—bfndﬁﬁeTiﬁﬂ%?ChTﬁéSﬁﬁﬁ68?eT%@Wéﬁ%ﬁﬁ&*ﬁrqfﬁﬁégﬁFéﬁF?P%§1ﬁﬁs?#k¥"'

| yol ef i (£, f f i di t th th
Pt toul ar TGtk any T Vg P L8r 04oHR | S T4 AT G iHe rub
resi st ancﬁt%:ggsézﬂihtihggoirerla?s A s 'Sél'}%e@%?ﬁhg' gp gecording to

t he present tion, the water-disper e urethane resin (e) has
excel | entpﬁilr!ﬁmrﬂ‘gqr%bﬁ}nbtﬁg ARd B@L@arﬁé%éﬂ.y Pol-eige - POl R gfiloRr swax
(f). In particular, a filmfornmed on the surface of the recording
medi um hast aHd ghadieyiBgnoat euf fieitked el yhadi efupther i ighrdvde®nt

i nproving the fixation of the polyolefin wax (f) for a short tinme and
resul ti ngin ninpgentoed liayt &6 heguigedxcel | ent scratch resi stance and
rub resistance of an inmge imediately after printing. Therefore, the
i nk conpositiéh &éandbeclewry fEraty dhicouser e€onrdi gk neeiosidueh as
recordi ng nedLa_havingiIOM/absorbabiIity, and hi gh-speed printin

applicati?ﬁﬂialnlng a gment and two or more waxes having differen
particle sizes results in printed matter having high image
density and gloss and results in excellent rub resistance of

a printed image (see PTL 3).

A reduction in the gloss properties of a printed image



[ 0012] -- -The-aqueous -ink-conposirtion-for Inkjet-recordlng- --
- according to the present invention contains the water-dispersible
urethane resin (e) and the polyolefin wax (f) and thus has
satisfactory scratch resistance and rub resistance, excellent color
devel opabi lity, and high gl oss. Description of Enbodi ments [0013]

An aqueous ink conposition for inkjet recording of the present

i nvention contains a pignment (a), an ani-onic group-containing resin
(b), a hunectant (c), a basic conpound (d), a water-dispersible
urethane resin (e), and a polyolefin wax (f). - 10 - Vari ous
raw materjals f . aque I CONPQSI 1.1 or . 1nkj et

recor di ngalg% Eﬁ:&% gggﬁkqﬁﬁvggt ?%% ({:M Ibebemgqgg(%;cgge%yi ﬁh%e{l%ﬁ IOfbeI OW.

Furt her moggs @, dTed o A0k REQUHS Dk t&ff@éyé%%ﬁitaiﬁ%ﬁcienpféééi ORf Or

inkj et recording of the present invention wt e raw materials, the
scope of appdicadd o Alte rRAIeREHCcENkafiOBPOS| bé OnbAsvddKi Gowever,
recording, and so forth will be sequentially described in detai

bel ow. [ OfHel]irNAd)cion ofAshtheepatyndrefim glass( brodsediésn idheot
present invention, polyolefin waxes usually added to paint in order
to i npartademrats,t ypndo thesarftateh of e sl st@atdend minekim ey y baf used
separatel y-or in conbination-as-a m xture-of two-cc nore.- Polyolefin
waxes ar PPasiiad |3 sitdpar 8SBETiRke Yol yneri zati on of nononers each
cont ai nin éﬁg@by mass or nore ol efinic hydrocarbon serving as a main
conmponentt yol efi n waxes include pol yet hyl ene waxes, pol ypropyl ene
waxes, and po u ‘ s _prepared.by_the pol rizati of
single nonone#é? éé%ﬁﬂggmg%ﬁjTgﬁ%&)6%36?%8%8? g%%géﬁﬁ%ﬁ& ngﬁ%gﬁd
copol ynersy SR r ifled. po | ef.d Jaxgs, my
al so be J?%d mhicﬁgﬁ%ggggg?$Fg§98$§J§%%gﬁg%%ggrgg &%?hﬁéy{h T
copol ynerdzat i nC FeRABENDLS Ohdedepdiain idrelifnbe AMAr 06@EHONS NG
prepared by the introduction of various functional groups, the
concent r & imETorddhgt medé¢opol yirerdhzattker ofnpohentdr iigngadtess £t baa
50% by mass with respect to the total anmount of all nononer

const i t udhitldn.amdiesepvBRgons Px RN Myneents. 1prabpy ezppfiarbdidf iasd
pol yol ef in waxes _i ncl ude styrene-nodified polgolefin waxes on which

styrene AIRFundECaNd®sost BFtFChYG hanptdercHpbhy refPLatatn Redmssnent s

fted; d i.d-mdj fi ed | yol ef i d by th
oo e RIS SR e Rl AL RS PRSI B o

met hacryld. iy i id, . i.G.aci d. j di_ze ol yol efin
nexes oy S ae e e PR e R ST T R e R oY oups
are intr iRY chhengki gady ode Hf il MelekbRavaKeSe M dthfld OF
ozone. [0015] The ol efinic hydrocarbon, -whlch-

serves- asinéneitdialiely agoponenintimy isheepfuepadati on of the pol yol efin
wax (f) used in the present invention preferably contains one or two
or nore conpolDhdslsstadctiedr ragmeetisy bépgnenpropsters,cramdnhat.yli saea
more preferably ethyl ene al one, propylene al one, butylene al one, or
et hyl ene Pdgieaity har (Pebhyienel dre masinenendedenrabhang regsdmabltyre

et hyl ene al one, progglene al one, butylene alone; and stjill nore

pr ef er ablWF S&DRPLRES AP RRING 10 "Heferaped UERENARE yER T PakbL cLes
be in the f f ticl h havi , t] i ze, i ch

varios dQEIAGEngRoR PR S e S L Bat G P FEatbel Fif 1B Mihdiee-

ores, ( » 11 d cadl | e

ecor dind o doet LR R BRaLP LB TR S0 AN LiSpElaten

i nventiond $xpeefighably &r,emmy spax Ak cap REAYI A& A citabl e
aqueous suspension and an aqueous erul sion. To i nprove the rub

resi st anad 1ef havRhnéede ToRiH NG JHfAstheBst Bgapehyot&fidtame .(f) is
added to the ink conposition for inkjet recording, the polyolefin wax
(f) pref érizbllpshdsia aol ammesave mgaepar Biispersize odntlidimgl@00 nm A



In this specification, the particle size of the polyolefin wax refers
to a vol une-average particle size neasured by a dynam c |ight
scattering nethod. Specifically, the particle size indicates a val ue
obtained by diluting a wax particle dispersion to 200 to 10000 ti nes
wi th ion-exchanged water and perform ng neasurenent with a neasuring
i nstrunment, such as Mcrotrac UPALS50EX (manufactured by N kkiso Co.,

Ltd.) at a cell tenperature of 25C 1 0D16] The nelting point or
ring and ball softening point of the polyolefin wax (f) used in the
present invention is 80C or higher, preferably 110C or - 13 -

hi gher - ape pard I fu Al A biehiBRbie 1 10801 OQG Begause the wax

remains easily in the formof particles i'n an ink filmbonded on a
recor di ngcspb faeeridRAbA of a stheepolypiai imbnemer(fh may be prepared
by the polynerization of polyolefin, pyrolysis of polyolefin for
gener al mirhet gy las e-basedumendher naba c(neth )weirgfiticobct e an acid
pol yol efin, or oxidation of the polyolefin. Alternatively, a

conmer ci ad¥gupnintatind ngogdlyefphhalg, mayd & setsg-goddblspeal tiel
exanpl es thereof include CHEM PEARL series, such as CHEM PEARL WB00
(pol yol ef PR RRBUL iRRG @cddsi(gee BBB $im rIthOHFaﬁ BaPT Gttt é%hehg

poi nt: 132C, manufacture% é M t sui m cal s, 3 )E Ah CER serles
such as ARG SHAMESS! PPBRT R MRS H i T IS EL26 L oF URNT SHEP E TP
poi nt : 1300 nuf iy %‘é E 1 BYK Japan KK ), and FI NEDI C series, such
as Fi neTex ,(:l %ax particle size: 100 nm

manuf act ur ed ﬂ%w@j«fgrcofz@i)éf‘ééioﬁ)lms[ Med £romAcRESE Sk L& Awunt of

the polyolefin wax (f) used in the present invention depends on the
particl e sdzih-Qforfhaniay. ablebhie SagRed ditaw@iowst Boanbar&Bvays
particle size, even if a small amount of the wax is added, the effect
of the rumvesFifdadenis reasreyiptavia eidumddi attled ycaseeof fohei npxtivd t h
a small particle size, it is necessary to add a | arge anmount of the
wax in ordelmz.0 provide the effect of - 14 - the rub resistance.
[ 0019] Regardi ng the anount of the polyolefin wax (f) added,
the val uédgretem 16 is preferably in the range of 3 to 100 and
nore pref rabI 00, wherein Cf represents the polyol efin wax
(f) conte e("ﬁyft'&é:ﬁtra%bl *Rass) with respect to the total weight of the
i nk corrpoid dh and Df represents the vol une-average particle size
e

(nm. Whe “val ue of - (Cf x Df) is 3 or nore, the effect of the

rub resistancerisieaghbindsOvA8hnWERN phRen¥ahys1 PbadL&n x Df) is 100
or less, the effect of the rub resistance is provided w thout

signifi cwfubjrmttatomons i PODhe0gb D35 of the printed coating filmor
ejection stability. -[0020f - (Water-Di spersible Urethane Resin)
PTL 2: Japanese Unexamined Patent Application

Publication No. 2000-517370

PTL 3: Japanese Unexamined Patent Application
Publication No. 2007-277290

PTL 4: Japanese Unexamined Patent Application
Publication Neo. 2004-131586

PTL 5: Japanese Unexamined Patent Application
Publication No. 2005-336336

Summary of Invention



As the water-dispersible urethane resin (e) used in the present

i nvention, various water-dispersible urethane resins that can be used

as binder resins for paints nmay be used. In particular, the

wat er - di spersi bl e urethane resin (e) is preferably an anionic

uret hane resin prepared froman organi c polyi socyanate, at |east one

ani oni ¢ group-containi ng polyol selected from pol yester polyols,

pol yet her pol yols, and pol ycar bonat e- pplyol s each having a hydroxyl

value of 10 to 350, and optionally a pol yam ne and/or an additional

active hydrogen-containi ng conpound having a - 15 - nol ecul ar wei ght

of 300 or . 1 Exanpl es of the organic polyisocyanate

t hat may %%gﬁiﬂﬁifgﬁckggmaronatic pol yi socyanat es, such as 414" -

di phenyl nmeg di i socyanate, 2,4'-diphenyl nethane diisocyanate,

car bodi i m de-nodi fi ed di phenyl net hane dii socyanate, crude

di phenyl et hane disi sacyshate. oPhaly | Rl SAGYAPALE. t4 UdARE an

di i socyanat e, and napht hal ene diisoCyanate; and aliphatic

pol yi socyanat@ss antk pomposeeyanates Doffad Hde@rakngyCcthe sqgaaidres,

such as hexanet hyl ene diisocyanate, |ysine diisocyanate, cycl ohexane

di i socyanstle,cimgeptidrione hdiviisgcyanet &5 ctdirgy cliebexygl ont hameerties

dii socyanate, xylylene diisocyanate, and tetranethyl xylyl ene

- di - i socyhtEEARSNg PERESELEpRpoRHrisLend Seoatybl keonsbarde pat i c

polyisocngfte i,s preferably used}EEOOZZ] As the anionic

gr oup- cont 4 M S56RCEr , 28A ARgR i Holdraelesabal ifigand kasst- one

sel ected %th f%ﬂ'E% g&oggéﬁontaining pol yol s and car boxyl

gr oup- cont ai ni'ng ponoPs nmay be used. [0023] Exanpl es of the

car boxyl ?mgﬂﬂ-containing pol yol s that may be used include

2,2' -dimethyl ol propionic acid, 2,2 - dinethylol butanoic acid,

2, 2" - di met hyl ebbytyrbsmacint Ndgdidg ?E%i@mi;,olwé ildseat d. Among

t hese conpounds, 2,2'- - 16 - dinmethylol propionic acid is preferably

used. Furirhemboe, peavhaxy! agragpeaontiaknicofppel ¥ 86h ef o Pl iigle:

prepared by the reaction of the carboxyl group-containing polyols and

vari ous puigpaaiibgxykhe agresusminbeaweditfiof2dbntainikxanmyigmehtt he

sul fo group-containing polyols that may be used include polyester

pol yol s prdpar8d2B}OoPhe FERR TGN IFEMABEN resear boky| & churdaigintsdeh . as

5-sul foi sopht hal i c_aci d, foterephthalic acid, 4-sulfophthalic
“acid, and -B[S&-G"§8F‘P8BH8WZ‘§§;]i‘§'ot5?1 HaT F RSP e TSP RR ST RRF B (@) — —

and lo | ar.- wei p ols, such as ethylene glycol, diethylene

glycolvng%%gél ﬁ%wgkgg% ,9%¥pb§ﬁylene gl ycol, and 1, 2- propanedi ol

[ 0025] (00083 the water-dispersible urethane resin (e) used in the

present invention, a water-dispersible anionic urethane resin

prepared fronrhe S@esis PO Wompexanabs 286 ohPRlY deddiaghghas a

hydr oxyl value of 10 to 350, which is selected fronlpolyes?er

pol yol s, agoloydtihgr tpotyelsresnt polpanatbanabet pohyotiss donkirgh

contains at |east one anionic group, is preferred. A

wat er - di $i3&rsi Phes arfitshine lyodelianevaesin peadarg am acicdlvakdef bim 20

to 100 with respect to the resin solid content is preferred in view

of the stt6rE§E SYabReiI§PFL4ima ofn thar £REuPARDOSE: WA digs per si bl e

ani oni c %%%%ane resin having an_acid value of 20 to 60 wth respect

to the ing medium, Even if a strong external force is
applied to an image, protruding portions of the polyolefin
wax are deformed by the external force to spread on a

surface of the film, thereby suppressing abrasion; hence, it

is possible to provide printed matter having improved



- 17 - resin solid content is nore preferred. [0026] The anionic
uret hane resin preferably has a wei ght-average nol ecul ar wei ght of
20,000 to 100,000 and nore preferably 30,000 to 60,000 fromthe

vi ewpoi nt of achi eving a good bal ance between the ink ejection
properties and rub resistance of the anionic urethane resin. [0027]
Exanpl es of the pol yam ne include diam nes, such as ethyl enedi am ne,
1, 2- propanedi am ne, 1, 6- hexanet hyl enedi-am ne, pi perazine,

2, 5-di et hyl pi perazi ne, isophorone diani ne,

4, 4 dicyclohexylnethanedianine 3,3 -

di et hyl-4 téjd Y]« %?:a lenghﬁagﬁg Amine, , and Js 4- Prlnted ima

cyclohexane am ne; m nes-each- having one primry am no- gr%ub and
one secongiakyl A NG FRURriSHel a8 Ny droxy Bl yagbneet Ayl am ge.
N—hydroxyethylanlnoethylanlne N-hydr oxypr opyl am nopr opyl am ne,

N- et hyl animoediwt=a08 re, taed rBNesedhyd amddiapt QRYIsRIMane:dRet Y& Nntes,
such as diethylenetriam ne, dipropylenetriam ne, and

triethyl embtst r adinnéehehyde sgninesjvesudlonas hbydraz} nehe Njidchane

di met hyl hydrazi ne, and 1, 6- hexamet hyl enebi shydrazi ne; di hydrazi des,
such as StR%iMiseryding @uswdbazﬁele reiitpiaovagisd tiiehydragitier iglag am ¢
acid di hydrazi de, sebacic acid di hydrazide, and isophthalic acid

di hydr azi &t %Hﬁf%ﬁ9NQ§aFB§zFﬁé@rd%ﬁﬁﬁﬂgﬂ§lpl§éhﬁ@@PBEZFH%propionic

o car baorRAA A 18§rb§?i%ggnﬁ’§%ﬁ€€2ésd%‘{”%p‘y G RO Sl Er o B, They
may be U%&.fu?gﬁ%q 5 HifnCe geew% thatnva% QA TRL8: rL-Q%&lnce

Exanpl es o ctrve cont ai ni ng
i nclude gl ycohse ﬁk'@hhéﬁeefé'@ir?ﬁf‘as@'s)é%@%fa@h@}?Y%fﬂﬁ fcyﬁrfamllty A
triethylene glycol, propylene glycol, 1,3- propanedi ol,

1, 3- but armdﬂf_canenhémuhalgdtoﬁet‘b@é@armielnﬁmeu@hysgomm@p@mq.sa&,
met hyl ene gl ycol, glycerol, and sorbitol; phenols, such as bisphenol
A 4,4 - aiimwmdiophemybnd%kﬂ,é -whhyidr oeyldicghlenylingt bera upethane
d|hydroxyd|phe sul fone, hydrogenated bi sphenol A, and
-hydrqu|#ﬁﬁk?-féﬁ@bwépeﬁhathEQen%@rQﬁﬂkﬁﬁailéﬁoﬁéeoﬁmpﬁthed In
conbi natiqn, of two or 0029]. ter- dLsperS|bIe

ur et hane ? ﬁrPQFS&seB PnW? l%r 1y, EPQHF oﬁ°|§ ﬁr%ﬁ%ﬁ%ﬁﬁ3?ﬁ n the
range of 912%%co anmount _of

i conpodis arobiae ERE s e RTEner 8 brEL P RmAT rakrR et — -

cont ent qﬁmﬁﬁﬁ%&%ﬁﬁb$f€3§sfQ%miﬁg*Eﬂgfflfme'ght of the ink conposition

is preferably 1n the range o to 5 and nore preferably 0.5 to 2.
A wat er - dicsRerSigebasuretbane sesidveaiiognt Ce percent by mass of 0.2
or nore easily provides the effect of inproving the gloss. A

wat er - di spErIgitble - 19 - urethane resin content Ce percent by nass
of 5 or less easily provides the effect of inproving the film
formability. P0030k @@hmﬁl)on for Whkhekespeerding taweqriddmgnto( a)
used in an agueous gnent di spersion of the present invention, known
organi c ﬁﬂﬁhéﬁ?@eéﬁdlpﬁﬁpbéﬂmcC?ﬁEﬁﬁﬂﬁ5? Py YD eééédW%%tfﬁﬁuand a

limtation. € used al one or |n§cgnb|nat|on nples of the

Th % % E
pi gnent IWHFIESPEARTRLBI YR Ee di tad SduPREEHPEORR-D

pi gnents, i_hac e Qnes hased |gnents dloxa2|n sed
pi gnents, reOSEnhal %%%%llﬁ&eé ased nplcﬁr‘r’%% Slrr%(g %lnti'lcesam dgg'gsed

B: ggnt S ’pdl%'l%quh' panebased pi WBtSe B8t A Qscazam hhdenhpsed

smooth the irregularities, thereby improving the gloss while

maintaining the rub resistance,.

[0011]



ant hrapyri m di ne based- pi gnent s- 7-

ant hant hr one- based- pi gnent si i ndant hr one- based pi gnents,

fl avant hr one- based pi gnents, peryl ene-based pignents,

di ket opyrrol opyrrol e-based pi gnents, perinone-based pignents,

gui nopht hal one- based pi gnents, anthraqui none-based pi gnents,

t hi oi ndi go- based pi gnents, benzi m dazol one-based pi gnents, azo

| ake- based pigments, insoluble azo-basgd pignents, and condensed

azo- based pignments; and inorganic pignments, such as titani um di oxi de,

zinc oxide, iron oxide, chrom um oxide, iron black, cobalt blue,

alumna white, iron oxide yellow viridian, zinc sulfide, |ithopone,

cadmi um yel | ow” &gﬁnﬁP'oﬁ?¥838h¥{ﬁﬁr%ﬁ£°ﬁaﬁP8 oyﬁﬁ?oﬂfe?ﬁﬂ@bdate

or ange, zj I . ti z - s te Al t r bon,
LAt A AE0LITbe e 2 c SRR UL 2o Fof S

clay, talc, ultramarine blue, precipi arrum-s Fyta

powder, caf&d U RArMARALR Bt Srl eath LS Fiam1 b HB1q8mpGaNese

vi ol et, carbon bl ack, alum num powder, and pearl “based pi gnents.
These pi grenislamin haxsurh acerd repitaduiarhayes sehf s 6wRersi iGe
properties in an aqueous nedium [0031] (Hunectant) As the
hurmect antsyrcfaased itheameaqudbng mediwi Hare aphégintiryhugntaion,
comonly known hunectants suitable for inkjet recording may be used.
Exanpl es dingdatalyeefisr préntdeg pothws dmpeoslioghths, fsxahias of

et hyl ene glycol, diethylene glycol, triethylene glycol,_ polyethylene
gl ycol , p‘%’l%é’r"&é&ﬂléﬁéngf"%ol(g) aher @ VR Tipsl 9H9dreéuh&:%amn abkyl
-- - ethers, ,such et hyl ene gl yc noet h et her, ethyl epne glycol
nonobut ylprejtrhteerd(,: i%%faﬁypéﬁénﬁl %ﬁ%ﬁ’f}lrﬁfgﬁ‘é?ﬁ%\rékefﬁﬁﬁtﬂ?‘é‘f Iﬁ/}qerfé‘%

gl ycol thyl et her . di I | I ug. vl her,

tetraethy enéﬁbnf%op?ngﬁo%§%€§lf@ﬁ%ég%g%%mdgg?%%y#%ﬁggé?gbol nonoet hyl
ether; poindwdidre, akaehohkacyhpStNieich SWCBeassehNYLENEa 8] HED!
nonophenyl ether and et hyl ene gl ycol nonobenzyl ether;

pol yoxyaldedcand nadduat s, ofugh yseredcorsiicly asdpel Nevhydy engy oxi de
adducts of glycerol, polypropyl ene oxide adducts of glycerol, and
pol ypr opykemebakidétpol yed hyienesmpead erintdckgaddptisaioforgd ycerol

ni t rogen-cont ai ni ng heterocyclic conpounds, such as N - 21 -

net hyl - 2-i3*2<31 i done, N-hydroxyet hyl-2-pyrrolidone, 1, 3-

di et hyl i m dazol i di none, a-caprol actam and y-butyrol actgne; am des,

—suchas T ormam ge2 TRE MY MY SmRRSaE L o Bnte R, Melf IRl MAT S asi e, — —

i , | i ... dieth | i trieth | i ,

mononet hyiCe B Bar S RO A AEe Sl YRy PARERE:S oHRT PR ai i ng

conpoundsy; 3¢ 183 di FEL Y. Sﬂihé ids, syl fcﬁleagsjr%éféifmlﬁﬂ e(tfganol :
et ey e us

and propyl ene carbonate and yl ene ‘car bonat €. may d

al one or and ¢auki Rabi 98t DS FANL O SR hNeE80keah0932]d rub  AnDNg
t hese many hunectants, a hunmectant having a high boiling point is

pr ef err eceisi sondee, t exoal Iattr oo b s prvee ophRi Pi GE Ndnd@nd gihe 1besi. n
with a disperser. Preferred exanples _thereof-include. poLyhydric

al cohol s Desgehptsont byl Brleoddmerdls propyl ene gl ycol, diethyl ene

gl ycol, dipro?ylene glycol, triethylene glycol, polyethylene glycol,
pol ypr opyl°@4élgl ycol , gl ycerol, and pol yet hyl ene oxi de adducts of

gl ycerol . The anpunt of the hunectant added varies dependi ng on

a resin used Ph 3FSRIFeOEE IGIRPLRALE SN pf @F ShHBISF K AOREingngE BRE 10%
0, 0, 0, A
t 8 f’gg /Op%rereg%ﬁ% ?Jgg%%m{c?n pcroen].cteari%bsl ¥=1 %Q.é)mtegt 2?&9 )/? bﬁ’n rgansisonv]v-lé[ gr%ESEeCt
containing resin (b), a humectant (c), a basic compound {d),

a water-dispersible urethane resin (e), and a polyolefin wax

(£).



(Ani oni ¢ G oup-Containing Resin) The ani oni c group-containing resin
(b) used in the - 22 - present invention has the function of

di spersing the pignent. The ani onic group-containing resin (b)
capable of finely coating surfaces of pignent particles by, for
exanpl e, a production nmethod described below is nore preferably used.
The ani onic group-containing resin (b) used in the present invention
has an acid value of 60 to 300 ngKOd/ ggpand preferably 100 to 180
ngKOH g in view of dispersibility and long-term storage stability. An
acid value of less than 60 may result in a reduction in
hydrophilicity tq reduce the dispersio tability of the pignent. An
acid val ue ex%:(@ngOHé; 36Y fnggﬁjﬁjr%f?i%ch ftsod: 5&&58£Fﬁ8“§gb¥£gati on of

t he pigne By lst . l.n,.a pon in.the water resistance of
a print edgélr? 1cle pri%tslgd'%vﬁjlgﬁ f%gg?‘%&ﬁ@o%%&sl}et Peoent fﬁﬁ@ﬂflon

The ani onyj r meToTol it TN} LRy ( S z a | ar
el gt of 600 1 & £0000 ™ pr o SLCETy ADBE 10 A0UB0T Sert b Srkbl y

5000 to 3880Gradit RS tther abasalblyiBR08ohE: 0GR, fB&eihﬁﬁlé@n for a
mass-aver age nol ecul ar weight of 3000 or nore is that a lower
mol ecul arrewighing edulthe prebehteinventied witdpehs kil hytbbiabs,
reduction in long-termstorage stability, which is prone to cause
di f fi cul t¥he reqpmentcdi @iopd icheidnspErshometeabis iink obmpheipigmeftr A
mass-aver age nol ecul ar, wei ght exceedi ng 50000 is prone to cause not
only an i HEfEEsEF9G91H@Y| 3edsppyforthaivill k3 segygasialby gment
di spersion but..al sq a reductjon in the ejection properties of ink. In
parti cul a%s‘?rtl}%esdsﬁ&gieglaéit beg‘@ﬁi eve the stability and the ejection
properti e@% the ink conposition at a nmass-average nol ecul ar wei ght
of 5000 t dOO. The anioni c group-containing resin preferably
has a gl aggdyransition point of 90C to 150C and nore preferably 100C
to 150C. A glass transition point of 90C or higher results in
i nprovemrent a8 the bbeyBakrshabiki {¥) ofisédeiReousrddne lihvihe i6ase
where the aqueous ink for inkjet recording produced fromthe aqueous
pi gnent dislperisifdm wexessedudblyiadijed teqaiditngnbyprdet hes nbhpg et
met hod, the property change such that ejection failure is caused by
------ r epeliddift@attiong gvEEanetotasitsptecauLilnhmel- besupedf erred?
The glass transition pgint of the anionic group-containing resin (b)
T tThe pred@te et é"ﬁtri"?iﬁ"Fgmlal’&%i‘%‘lﬂ'?ﬁ%’if'"\’)‘Hixﬁélr&ﬁ?g’i"ﬁ\%@f'"‘P’?'H}‘ﬁ"@q‘és§' o
transiti pai.-nts of haonopol yners of. vinyl nmonopers. constituting the
resin onOEﬁ*ulémt}z;lasilé71 faxfeﬁeg xbae%h%%%.pgﬁ?grﬁgagg ??%si tion points
of the h%ﬁ%e\ﬁﬁr .ar.e.de I (g Aol i ¢ Resin
for Coating™, Kyozaglélht 8gk§,8ﬁ??€€? ecﬁdt :lf)":ﬁ‘c&%%ﬁ%hgrf’?}?. %%%%eo er

10, 1984 mdragede¥68ianfydb8cati®dB8yerving Hie aaRk9RI EopOMPacoNt ai ni ng
resin (b) used in the present invention’s preferably a resin that

may be waadryolefin waxes include polyethylene waxes, polypropylene

waxes, and polybutylene waxes prepared by the polymerization
of single monomers, such as ethylene, propylene, and
butylene; and copolymers prepared from the monomers.
Modified polyolefin waxes may also be used which are
modified products prepared with copolymerization components
other than olefinic hydrocarbons and prepared by the

introduction of various functional groups, the concentration



- 24 - dispersible by the neutralization of the anionic group and
that is capable of form ng stable water-dispersible particles under
the action of a basic conpound serving as a neutralizer w thout using
a dispersion stabilizer. [0036] The ani oni ¢ group-cont ai ni ng
resin (b) used in the present invention nmay be selected from for
exanpl e, polyester resins, epoxy resins, urethane resins, and vinyl
copol yners, such as acrylic acid-based,resins, nmaleic acid-based
resins, styrene-based resins, and pol yvinyl acetate resins, which
contain functional groups, such as a carboxy group, a sulfo group,
and a phqgghate group. . Among these resins, in particular, a

vi nyl - bas®d ER&pomplemepigphien- somponeicadieiog- dFsantRai ol - oup-
- containing vi,nyl nmononer copponent and a hydrophobic
group-coHF?%%ﬂﬁgxbﬁﬁfpeﬁbnBﬂng%dﬁﬁﬁﬁkﬁFQQ§tpPéf@F?eﬁ?n?&%ﬁples of
t he ani oni : Lnclude i opal_.graqups, . such, as car hoxy qroup,

a sulfo S‘Ifcgnu%,rﬁ;b%é&% Sﬂgsps)%g?%%%r%supn.u%ﬁrcé:roglgﬁ}e&?)upagé(&mp i ﬁg

resinis fear, of; 54 t j L plity and
Iong-teréggggsggggggg%?F?§9.&?%%%f?ﬁhiﬁka%&2%%F§sﬁ§?§%f%?carboxy

gr oup- Condali VU IRG ivil Mk BOBANER 1 EONROARHe ¢RRbaLIAGY ARdtde vy - based

copol yner include acrylic acid, nethacrylic acid, itaconic acid, and

cr ot oni ¢ seiwdng as2Bopol ymer Exatnre confponka By drephedited; and
group-cont ai ni ng vi nyl nononer comnponent used to prepare the

vi nyl - basei copdiiyied bylpolsfin ivandsomprepelradebnl Kyd

(meth)acryl ates, such as nethyl (neth)acrylate and ethyl

(met h) ac r{ﬂ%@fﬂegwﬁte%t P aed 5P atws orcifal kyrch et erdilcaredd, such

as phenyl_ (neth)acrylate, benzyl (nefh)acryl ate, and, phenyl et hyl

(et h) acrmﬁ(tgtag,rbgﬁga?ﬁ?’gt e’Ha?ea%/cE yac(iﬂt'd aqfi %B@?réﬁc‘ﬁc%{g abryfaskde,

nmet hyl acr, ! : r ] n | eam de; . unsat ur at ed

nitril es,ﬁéslg?%gggnggéggtg)m%fir%l(ejsedar? ﬁrllésgﬁaér%g]f)owﬁ}iuf%‘l & OUTRFIR & ed

ethers, swel asdebhydr¥hpy!afs hele e Rt ¥l v%@yéxf&mran ypsat ur at ed

hydr ocar bons, such as ethyl ene, propyl ene, “1-butene, 1-octene, and

vi nyl cyclpehexaaéinunsadsinaied it egenabad . hydrocar bons, such as vinyl

chl oride, vinylidene chloride, and tetrafl uoroethyl ene; and

styrene- H&8dd1mononers, such as styrene, a-nethylstyrene, and

vinyltoluene. [0038] =~ The vinyl-based copolyner is preferably a
—styrene-basedT res?ke 'fri{réﬁ?arhé’difpﬁéﬁéans tyhbgle-dersed msneneeiservimg-as —— - —
t he hydrophobi ¢ group-caontai ni ng vi.nyl nononer conmponent. Wth

respect 6"PRESEhoUHtT df& RF RAFRdHeNh s e AophEt Lo fdm ¢ax £

hydr ophobi_¢ .gt oup- cont ai ni.ng vi nyl. mononer, contained in the
styrene-%gggdlgegF%,p¥ TS yf@r5¥58§e8r%§ﬁ5ﬂ%fyéﬁﬁﬁﬁﬂﬁﬁt°@8n?€anPs
50% by S Angh Pr I 9 or ...and

pr e? er alronléfc/r 8%05:/06125&%55 OSE ﬁeéel;%g&i%r?yﬁzglﬁ g¥hg?§r|§o%’r &% ygteé%i’l F{‘BC} and

long-ter Busl,0enge BéADIididAbraMien ethy2bna alfife St ERARRSEE HRNONME!
conponent content of the copolyner resin is 50% by mass or nore, the

hydr ophobutilgnefaldes capoleuigil eheskndi 8ither enssildienee, the

pigment is nore strongly coated with the resin in an agueous system

t her eby brproenag ¢ren ejest ipoefetrabilyi eyhphehadiied, ngrboghepei nt

density. Furthernore, this is effective in inproving the durability -
of a pri AtEBECcOARt kETS |ahone :a andc SEEL Agnereeli rita fek adtlyr enbybased

nononer cgnﬁonent content exceeding 95% by nmass results in a

reducti oA~PR®t he proportion of the anionic group-containing nononer

conponent th cont ti.but to dispersion. This may, reduce the

di sper si on sf%ﬁﬁé%ﬁ%&lgnd%ﬁﬁep? %@f% n'&hridde “8PabPfI +Rythe TRy

aqueo : . arti r,.a styrene acrylic based —
rggin?;r§§2#§%%%%%ggg%V?ﬁgagébg grﬁégfﬁégéyﬁﬁ%gaﬁﬁﬁc e?@F%Sgas tﬁe

ani oni ¢ gEPERALANtAH HH WaNY L nMaNeaRE b B Bl A PR susfdaasnihe



uniformty of the resin. [0040] As the basic conpound (d) that
neutralizes the anionic group of the anionic group-containing resin,
i norgani ¢ basi c conpounds and organi ¢ basi c conpounds may be used.

| norgani ¢ basi c conpounds are nore preferred because the basic
strength is easily adjusted. Exanples of organic basic conpounds

i ncl ude am nes. Conmon am nes, such as net hyl am ne, dinethyl am ne,
trinethylam ne, ethylam ne, diethylampe, triethylam ne,

di et hanol am ne, and triethanol am ne are exenplified. Am nes nay be
used as they are because they are generally liquid. Exanples of

i norgani ¢c_basi c conpounds incl ude hydroxi des of aléali netg.ls&i such
as pot as$hEnPEREORS I BRTCRRE L akRfbni LR aRFogPdetePosited on &

particul ar, strongl asic npounds ar eferred becaus are
effectivéeFﬁrﬁéBQrigFg?ﬁ%‘tﬁ?uﬁni5%Fcp8?3§%?%6%t%?%i%ﬁa$é§1%agg

i ncrease _the dispersion stabil] t i : i £ cal
hydroxidé%eanglanlnﬁﬁ?éJgg %{éﬁ%éﬁ?l'o?%§§%ﬁﬁ$ §3§g§%d%h§%d&%%diun1
hydr oxi d ro@&?epéegﬁéﬁfg-a&%@%hé”%déﬁgﬂgﬂHd3é@@?bﬁ £80ROYH oSl sion.
generally used in the formof an aqueous solution.with a
concentr aigj Qppebvabent 2080 £8s HH% e s s fpramtiebe cyhevpgi fit Imofwhdror
exanple, inproving mscibility. [0041] The anount of the basic
conpound tf@) padgedleFsnseaxi Nf) -i28ddesliclhv ahmaningr cohpesiheonletpre of
neutralization of the anionic group-containing resin is 50% or nore
and pref énaliey 86w odinwr etlie opeiyeladienwGiznt(Tof Praperssbhy ide 2

di spersion rate, the dispersion stability, and the | ong-term storage
st abi | i t yOl¥mg-REEERISoPEHBF £C5d| ¥t O JpheP Ol At ?“s Vfgtame-
particularly limted, Substantially,. the upper limt _is_200% | ess
and pr ef é‘rvﬁﬁlaygelﬁé%%?ie%z? o eeting 4n¢ajlrﬁt giar?l?ﬁepﬁfjgjp‘g?séi ’%‘E\e
stability Mmithou el ation Lhg LQng-ter t : :hasi c
conmpound e(f\((}uecits Ogi gﬁ%r §%§l§g%é %'er A\?\:II %ht\r?)%gh%i g%ﬁ%ﬁ%ﬁ%%?f%
the basi¢CaHRURAsRUloDS RRSTLE DL Yedd KBl pddbigie sbebnntbih ot her
conponents to be contained in the pignent éisper5|on, t her eby
preparingigrdirspahsi PRduELioRXafPtiee dhesdisper girantadyabsoing f£ilm
prepared by-a-plurality of steps-of, for exanple, mxing the anionic
gr oup- conihdilri pgoreging vateeffand ¢herWasiesictmpoend to forma resin
solution and adding the resin solution to another m xi ng conponent,
such as the pignehis $eaewiiicatinn, prideedaréicfiepréparPhgtitthe

di spersion by m xing the basic conpound and the other mxin
conponentt® live lhénstap F@fﬁF%f%?r%dV9¥%WﬁTQﬁ?RﬁQ§M&SFﬁng? ﬁgﬁ?eving

th fficient f th d ti f.th i f f
pi grent BEASTEREs PYTRe DAL He Whbgiss o TBEt PRI Toat | G o e 06
I | cul fromih i i | aw. 4 = 29
® [hetn. O Begbaiisr Slet FalGARSS L R LY R S
56. 11 x t%&gg)da(r&%i)l)@) &;Eggagioﬁ% MoK €SUI0RA) @Aneel whasi gogonmpound)

X (anmoun resin
exchanged water and performing measurement with a measuring
instrument, such as Microtrac UPA150EX (manufactured by
Nikkiso Co., Ltd.) at a cell temperature of 25°C.
[0016]
The melting point or ring and ball softening point of

the polyolefin wax (f) used in the present invention is 80°C

or higher, preferably 110°C or



[ 0043] As a method for producing the ink composition for inkjet
recording fromthe foregoing raw materials, a nmethod nay be enpl oyed
in which an aqueous pignent dispersion containing the pignment (a),

t he ani onic group-containing resin (b), the hunmectant (c), and the
basi ¢ conmpound (d) is prepared and then the ink conposition for

i nkj et recording is produced fromthe aqueous pi gnent dispersion.

[ 0044] (Production-of-Aqueous Pigneat 1B spersion) To prepare the
aqueous pi gment di spersion used for the ink conmposition for inkjet
recording according to the present invention, the pignent (a), the

ani oni ¢ group-containing . resin (b), and the ctan G be
disperseg”ﬂﬂmﬁheaﬁﬁegéﬁgéc8%3¥hé %a%f%r%%ﬁb&ﬁﬁg%téf &f@héag%%Wﬁ%%Iy
known di sperser. Exanples_of.the disperser incl |.t.ragsonj c.
honngenij%?%FmﬁéFﬁpagE3k8?5%15af? %?$|é?m?o:¢%ﬁ#ﬁﬁ§#e§a%§ %$If%% sand
grinders,..Dl , Pl SP gyg! ; PI KE M LL, and NANOM ZER

[ 0045] A dﬁ%@g%gkéﬁ Sﬁég %ay %lgﬁr%%%ﬁg§§by preparing a - 30 -

m xture j-ng the sanme conposition as the aqueous pignment dispersion
and dispersing the pignent and the resin in the mxture with the

di sperser to predgetydhefaguents i geentoadiseerskednby Tohgr oduce t he
aqueous pignent dispersion having satisfactory di spersion properties,
a m xt ur pdomteaiiniangonhefppghentefihe pyw oyl gyradupodontafanngo¥ esin,
the hunectant, and the basic conpound is preferably subjected to a
kneadi ng astreralwimodHing gopret Fear adnte sty nofegrlsduerighs bl bred
mxture that is in the formof a sqglid at ordjn Qﬁ tggperatyre before
the di spétsivededi®p. or oxidghéami A Fgep@9#¥ﬁiﬁ§} ndBf - RFgh- STeari ng
force in the kneadi step, . thereb ul verizin he _pi t e

ani oni ¢ gt &fﬂ‘ﬁ@&ﬁﬂ&ﬁgiﬁ’na"g&%?ﬁfgﬁ%hrg%i%gu% h%a%é&ﬁyt iagr?%gﬁgt Hggg
humect ante and ¢Ne.2haske EAUPOYRI:hs1RaESeRlAGAINS sehibbacsach Lbe
pul veri zed particles, ereby allTow ng the coating of the pignent
surfaces di@peeedwobhi Spbesuhbsihnyile paoduetd o f: &800har eding
kneaded m xture in the formof a solid at ordinary tenperature, the
m xture Gy adliingdriendnif porhy : di 3pécsethpi Hentred byp&itsodl ar, in
t he case where the anionic group-containing resinis a

st yr eneacthdnicdiasednce$i nAQHACEReseribe, pswporad PRUBCERNES2
styrene-based nononer in all constituent nononers is 50% by nass,or

nore, thelpdsioldfda waver pagbodlaf Fiart y2f ot Hee ldiigie mOinERus30 ¢/

resulting in a satisfactory coating _of the_ pi with the resin,

Thi s | Ve actie 56 e SihnJ80aBi REt y o pRthED L Herdatao F8h drent
di spersi qn, d gloss.-.durability.and basic re |:Ng. .pr.epeLti es on
plain pa§§¥¥5§ﬁ%%E5§%££tzP° ¥8F§¥§ﬁcgéxbfpgf%ﬁln ggqgﬁaéng%#hed of
an aqueo i inkj e e i ared fromthe aqueous pi gnent
dispersigﬁahg%V%%gﬁﬁb?Q,bEEe%?%ESEQFgégfding density is increased.

To satisfagiqy)jly performthe kneading step by applying high shearing
force to the mxture, the mxture to be kneaded preferably has a
solid content pobre@%-ted88fobyt NS St iandbamfE gffief esabl(f) 66%et01B0% by
mass. The proportion of the hunectant added in the kneading step is
pr ef er abliyhs8PWoatsent00¥%viey tiess dapehds espetie tpativec s grimst ofe&hfise it
is possible to easily fuse the solid raw materials together and apply
a sufficivawrt. sheathagcteecel tvhe Heawiwttdr @ lamge peghefFtfoRl®t: t he

resin used in the kneading step is preferably 5% to 50% ss_with
respect tVehel higgmEl lbéfayss PﬁetBPgﬂﬁﬁtl§u?$é%%s1§Fg% 5Fg?chntly
coated with the resi.n _and only a somll|l _anoynt of__t resi rbed
on the pighent"d &Gredants; ﬁsaﬁaﬁdggoﬁgoﬁégf%h1Ifbgﬁg]gggg 8E§gﬁﬁles
of an apparalus.ised, Lan Hhe kagadiagest ep Lochude Lol b Lo
Henschel ‘mMxers, pressure‘kneaders, and planetary m xers.

Appar at USES,qSUGh, A% idenseRel, M X8r srdBkess Up fokN@adets e@Ret of



preferred because the solid content can be maintained during kneadi ng
and because a kneaded m xture in a satisfactory dispersion state is
easily obtained. In particular, a planetary m xer is preferred
because the use of the planetary m xer allows kneading treatnent to
be perforned in a wide viscosity range. In the case where the
kneadi ng step is perforned before the dispersion step to disintegrate
the pigment particles in the kneading,gtep into fine particles and
where surfaces of the disintegrated pignent particles are
sufficiently coated, it is possible to produce the aqueous pignent

di spersion by addin% an aqueous nediumto the solid col ored kneaded
mi xture, M&iTy €REIPESEBFEr ng mi xture, and optional ly stirring
and-dHlﬂiqgiéhe m xture. -To-achi eve-noresatisfactory dispersion
state in e Jqueous di spersion nmedi um the foregoing disperser nmay

further be usgdealdifdlend u&@%f%ﬂgogélgsggﬁm_mfpffgsia%@ieﬁavi ng

satisfactory properties can be produce dispersion t atnpnt’for a
short timgbegaugecef (thexfpae p gt Ranli ¢hesnandaidie saty sfactory
coating of the pignment particles with the resin. [0047 In sone
cases, cadarcsanpambirel psefaibTanhaio b@0]i shategnat €dr &b e Hrasenheand
aggregated particles occur in the aqueous pignment dispersion for

i nkj et reednydiledipr vducéd) colZnrt bipdariventtobggoniag) net tio d: degeanis & oof |
for exanple, changes in the properties of the raw materials, such as
t he pi gméde trielcyaight paftike enwprpesds&ichogghdgPbireprreezits of a
printer to redyce the ink ejectjon properties. Thus, the coarse

parti cl edDgr FOPHBEEREBFFIT erVitF 15y S42%etRBY; dhen Wenieilrggafi on or
filtratio af the,preparati of _t he _aquepus pi.gnent, di spersion
or the pﬁgfafabggnl%f3t%% T?ﬁ?’(gbﬁ4§ f?ﬁFoggcgﬁ%npﬁg 1hii'e §siti on
for 1nkj Recor.dj he.i.n i fd duce

addi ng t%%sﬁg?yéﬁg??%éabxmgﬁﬁ ?ﬁg §S§E§P§?sggfgigﬁﬁ E%eﬁﬁgnggrggg%’to
the aqueaps RirgEBt ofli SRET SUON-JYiQAUGRE a8 descihbed, ahpyea and
diluting the resulting m xture with water and a watersol ubl e. sol vent.
The ink cdgpagitent peefietbdly hashe pilggenbf cone eft 1middredeft iakout
1% to about 10% by mass. [0049] The wat er-sol ubl e solvent with

whi ch t hdidguesus]ptyhemtsthlsipeitsi-on is diluted preferably contains a
wat er - sol ubl e organi ¢ sol vent because the water-sol uble organic

_”§6TV§ﬁF“d@ﬁ?pﬂ5Uf§§mFﬁ“fﬁé“ﬁ?éVéﬁTTﬁﬁ_GTmﬁf??ﬁgf“fhé“ﬁUTU§Tﬁéﬁf"bf““”“"”"'

t he ViSCO@it%, ﬁnd the_gﬂ%ust nt of the concentration of the ink
conposi t i ‘GAFCEXBABPRES Y1 G HEF ST £6PdBf e or gani ¢ sol vent are
simlar to th qéﬁpq| of ..t he _h tan sed in.the aqu S. pi gment
di spersi on. [%%5 -éﬁ%f disp rs$ﬁggiﬁgé&¢hﬁ%ﬂﬁ§ﬁ%nb#e R%gér}go ubl e
organi ¢ $0L¥eRt PRYOREDLS, LA JRCWFLRO4TELL P 1Pl Jrealihity
to the i%k_cpnposition, mhicﬁ%is prgferregngﬁ%h%g$ﬁ£a Hﬁﬁ{y_o?&bhe

i nk conpesiati eBni e auHEOPRAY tHi TRAVIre@dnE0rad] psint HanderEakici.ty of
the ink conposition to the recording nmedi um and adj ust the dot size
on the rdoopdirngcukslt umhdexatpreslicbetrbebiat ete sStdnbl e 0mga@i)Ccis

sol vent having perneability include | ower alcohols, such as ethanol
and i soppopfkrabtphot ; awtdrylenyaiviade addint srepamdkyiraal @mhol s, such
as ethylene glycol hexyl ether and diethylene glycol butyl ether; and
propyl en€rgRnde RAHYEIRCHINalgey atalleahs] sne saekess [Pl —ene gl ycol
propyl ether. [0051 - The-i nk-conposji .tion-may-furthe

- cont al n-CPPFBFLé&% BYol PRkt addr PelYAS BRI it PR ysther
wat er - sol_ ubl e, sol vent d the kneade L xture for the aqueous pignment
G sper o1 BV BXAMTES RETYGAE ERRAE, VOLYTF ASD TR & ASaEereRude

al kal i ne t i Vi . f ac - tives,

chel at i ngggggntég, Pé|c_)|l %E;?% E{:Cly'ze%?] sQa %ggéﬁgﬁiggn?ség%%muﬁ %}\%{/\c{)}l%eta b

absor ber gqqf; 098441 (At had HRIr JRNTBE Lt LTRISY compodR@MYBSOL an



- 35 - known inkjet methods, such as continuous ejection nethods
(e.g., a charge control method and a spray nethod) and dropon-denand
nmet hods (e.g., a piezoelectric nethod, a thernmal nethod, and an

el ectrostatic abstraction nmethod). In the case where the aqueous ink
conposition for inkjet recording is used in these inkjet nethods, it
is possible to performextrenely stable ink ejection and provide
sati sfactory gl oss, scratch resistancg and rub resistance of a
fornmed i nage. EXAMPLES [0053] (Prepar £ion of Aqueous Pi gnent

Di spersi on) A nmethod for preparing an aqueous pignment dispersion
used in the present invention will be described in detail --below -
- The- t er MBe}¢Ppakay iwedwdt" of- BRI ent kespart - by mass"-and" % by mass"
respectively. Resins Ato C used in exanpl es are descri bed bel ow.
Resin A épaé%ﬁ n having a nononer conposition ratio of styrene to
acrylic acid E%:neghacr§gkc acid of 77/10/13 énass ratio), a

mass- aver age WOPBEUFEr Ohel 3Rt CTHES0FOLYASREYANILE (3t TRy3 begRerrg,
a melting;.poj f : s transjition _point (calcul ated
val ue) o?hﬁﬁﬁﬁge(%IO%ggggiﬁggyfg§¢é§§%$ﬁ%dvﬁ §haaﬁngb§e? conposi tion

rati 0 of SIHANA R rASEY bk €58 Shd Bt NACkY bhenaehd: lnd 7/ 10/ 13

(mass ratio), a nass-average nol ecular weig an acid val ue

of 153 nuykGHgyanatrel t AgbHOL (i @ -RA@i cANdiBhenyBRethfASS
transition point (calculated value) of 104C. Resin C. a resin having
a nononerdiciampysngiten ratde @fpisdnylersehateadiykbeyasite t pHBRiNagey!l i C
acid of 72/12/16 (nmass ratio), a nass-average nol ecul ar wei ght of
9000, an Helidpoyaraéeof ta8Bl e igocy amaltel ngngonaphivialksEC, and a
glass trapsition point (calculated value) of 105C. The nelting
poi nt us&d-4TACYANREREatRE Al tRlifdratplyigsecanehes hendesin starts to

mel t, th%xhgnperatur bei n observeqsmhe .t he neltiqg poi nt of the
resin is- e sll?rogéfaﬁnagﬁ,s FOF XU RA &-15YrelFi AGF POt M ESpidct @§ under

o PR A 005 L TS ot g 2RI Sl oo 9 e e
for- inkjglsbegandtay ifosvBlL:iaRSGANRAL At hYE, EXHEY\ASethane
diisocyanate, xylylene diisocyanate, and tetramethylxylylene
— - — ~diisocyanater Among--these-compounds;—anon-yellowing: === mmmmm s e
aliphatic polyisocyanate is preferably used.
[0022]
As the anionic group-containing polyol, an anionic
polyol containing at least one selected from sulfo group-
containing polyols and carboxyl group-containing polyols may
be used.
[0023]
Examples of the carboxyl group-containing polyols that
may be used include 2,2'-dimethylolpropionic acid, 2,2'-
dimethylolbutanoic acid, 2,2'~dimethylolbutyric acid, and

2,2'-dimethylolvaleric acid. Among these compounds, 2,2'-



Cyan pignent: FASTOCGEN BLUE 5310SD (nmanufactured by DI C Corporation)
Yel | ow pignent: Ink Jet Yellow 4G (manufactured by d ariant (Japan)
K. K.) Magenta pignent: Cronophtal Jet Magenta DMQ (nmanuf actured by
Ci ba Japan K K.) Black pignment: M tsubishi Carbon Bl ack #2300

(manuf actured by M tsubishi Chem cal Corporation) [0055] Properties

of polyol efin waxes used in the aqueous ink - 37 - conpositions for
i nkj et recording in exanples and coqu%atlve exanpl es are descri bed
bel ow. CHEM PEARL W00: aqueous di'spersion of |owdensity

pol yet hyl ene wax, vol unme-average particle size: 680 nm solid
content: 40% by mass, ring and ball softening point: 132C, density:
970 kg/ n8dippEnyio I REORIGELCy 23001 HPRL SF e FAINUF A8eGt-e dF Byt IV HaqRe

Chem cal s, |nc. AQUACER.552: aqueous dispersion of high-density
oxi di zed E)%JF‘?/%’E%I%?P@WHR‘?&P&H‘B BOEY SR pathvale ?Ff@argg A BRI i d

content: W b Wl i int: 130C VISC Slt
nPa. s, nanu ac %}éﬁ§ﬁ§mk$ﬁr§§p§9 HP= Conﬁ%%ﬂffﬁ g §|sper5|on
of pol vet byt e, ua, c‘é@b‘é%lﬁl‘:eéégﬁs%%tﬁé G 40 nmor | ess,

solid content mass, mnelting pol viscosity: 170
mPa. s, mapgidact ur ed by San Nopco Ltd. [00561 The foll ow ng

bi nder resins were used in the ink conpositions in exanples and
conpar ati ve exaapiés. oPotyar &b e ey prguvatdsndhgpposvyeny (that may

Di spersion of a urethane resin (solid content: 20% neutralized with
pot assi unipdryelyekiide latdea pdégreteof pakyr kalnegEived o 1De%eadieion
uret hane resin having a nononer conposition ratio of isophorone
d||socyaH%%%W%Qﬁ:ﬂ%?ﬁﬁmoﬁﬁﬂhyléFbﬁépl%ﬁﬁQ:QﬁnﬁiﬁﬂifOlsopht alic acid,

pol yory oL AOELI S SUISL 9 Cpl ol 300L00 (mase AL DR o,
41 moKOH g A & YA ATEL YL EDS, © nhqersaq'egccahe@%x&ngl Sndylsexy!
molecular-weight polyols, such as ethylene glycol,
diethylene glycol, propylene glycoeol, dipropylene gilycol, and
1, 2~propanediol.
As the water-dispersible urethane resin (e) used in the
present invention, a water-dispersible anionic urethane
resin prepared from an organic polyiscocyanate and a polyol
which has a hydroxyl value of 10 to 350, which is selected
from polyester polyols, polyether polyols, and polycarbcnate
polyols, and which contains at least one anionic group, is
preferred. A water-dispersible anionic urethane resin
having an acid value of 20 to 100 with respect to the resin
solid content is preferred in view of the storage stability‘

of ink. 1In particular, a water-dispersible anionic urethane

resin having an acid value of 20 to 60 with respect to the



Joncryl 67: Di spersion of acrylic resin (solid content: 20%
neutralized with potassi um hydroxi de at a degree of neutralization of
100% the acrylic resin having a nass-average nol ecul ar wei ght of
12500, and an acid val ue of 213 ngKOH g, manufactured by BASF. [0057]
(Preparation Exanple 1) Preparation of Aqueous Pignment Di spersion

wi th Cyan Pignent Resin C8 parts Cyan-pignent--27-parts Diethyl ene
glycol 10 parts Aqueous solution of 30%by mass potassium hydroxide 5
parts The foregoing raw materials were charged into a 50-L

pl anetary m xer PLM V-50V (nmanufactured by Inoue Mg., Inc). A jacket
was heated. Kneadi,ng was perfornmed at | ow speed (nunber of rotations:
21 rot at i oTS/hisP (rivE egF FBVBPIR iRNRECTERSevol uti ons/ min) unti |

t he tenpet](?ﬁz%r}e of the contents reached 60C. After the tenperature of
the contents 1reached 60C, kneading was switched to high speed (nunber
of rotations: : At ] ions:_ 24.

revol utions/ mTﬁ?' g%%aﬁ%‘%ﬁé}%ﬂe %eggggqhogggggggﬁg% l'?éps ‘I%é“r?lghftot al of
100 part ss@frzde aRj1zed1uat 681 4hons £ agedNabe! hohed§dd. 60C was
added to the kneaded m xture over a period of 2 hours, thereby
prepari ngomefdrqlilg 30X000et60at A0V & hee§h Bwaddnt her i HRRting

The liquid mxture was subjected to treatnent wwth a bead mll (Nano
M1 NV @lgootaivaflactear bdtbgesidda imorjdbtkenCoropetiligs underrub
condi ti ons descri bed bel ow. Di sperser: Nano MI| N14-GL

( manuf actif 9@ iy cas afathe orn ks WethapedrpsBead di ameter: 0.3 mm
zirconia fozﬁd]j Amount of beads charged: 85% Cool i ng wat er
t enper at ure:©'10C

Examples of the polyamine include diamines, such as
ethylenediamine, 1,2-propanediamine, 1,6~
hexamethylenediamine, piperazine, 2,5-dimethylpiperazine,
isophorone diamine, 4,4'-dicyclohexylmethanediamine, 3,3'-

dimethyl-4,4'-dicyclohexylmethanediamine, and 1,4-

- —— - cyelohexanediamine;- diamines- each -having -one primary amino-- - —-

group and one secondary aminolgroup, such as N-
hydroxymethylaminoethylamine, N-hydroxyethylaminoethylamine,
N-hydroxypropylaminopropylamine, N-ethylaminoethylamine, and
N-methylaminopropylamine; polyamines, such as
diethylenetriamine, dipropylenetriamine, and
triethylenetetramine; hydrazines, such as hydrazine, N,N'-
dimethylhydrazine, and 1,6-hexamethylenebishydrazine;
dihydrazides, such as succinic acid dihydrazide, adipic acid
dihydrazide, glutaric acid dihydrazide, sebacic acid
dihydrazide, and isophthalic acid dihydrazide; and

semicarbazides, such as B-semicarbazidopropionic acid



Nunber of rotations: 2660 rotations/mn (peripheral speed of disk:
4-2:5 -msec)-- - Liquid feed rate: 200 g/ 10 seconds The liquid
m xture passed through the bead mll was subjected to centrifugal
treatment at 13000 G for 10 minutes and then filtration treatnent

with a filter having an effective pore size of 0.5 Rm The resulting
filtered mxture was diluted with deionized water to prepare an
aqueous pi gnment di spersion having a-cygn-pi gnent concentration of 15%
by mass. [0058] (Preparation Exanples 2 to 4) Preparation of Aqueous
Di spersions of Black, Magenta, and Yellow Pignents - 40 -

Aqueous dj spersi ons .of_ _cal or . pi nts re prepared_as in Preparation
Exanpl e %}y &%Zejpfe’t ﬁ;tseﬂé\ﬁaﬁggégiqgﬁ’%o% K § E’l’oﬁ'gl,a whi ch are

expressed%#ﬁ%*gggé%fgonqﬁﬁ?ggrﬁgé?%P ]LQF% %Q Table | were used

in place e raw materi a e co osNthn used in Preparation
Exanpl e lir{R0§8)1dyakiexbhe( Tail&s, hay B%egééatbQBnéxéﬁph? 1

Preparati on exanple 2 Preparation exanpl e Preparation exanple 4
combination of two or more.
[0028]

Examples of the additional active hydrogen-containing
compound include glycols, such as ethylene glycol,
diethylene lycol, triethylene glycol, propylene glycol, 1,3-
propanediol, 1,3-butanediol, 1,d4-butanediol, hexamethylene
glycol, saccharose, methylene glycol, glycerol, and
sorbitol; phenols, such as bisphenol A, 4,47-
dihydroxydiphenyl, 4,4'-dihydroxydiphenyl ether, 4,4'-

dihydroxydiphenyl sulfone, hydrogenated bisphenol A, and

-— --———- ~hydroquinone; —and-water.-They -may be-used-alone-or I - = o

combination of two or more.
[0029]

The water-dispersible urethane resin (e) used in the
present invention is preferably in the range of 0.2% to 5%
by mass with respect to the total amount of the ink
composition. That is, the water~dispersible urethane resin
content Ce percent by mass of the total weight of the ink
composition is preferably in the range of 0.2 to 5 and more
preferably 0.5 to 2. A water-dispersible urethane resin
content Ce percent by mass of 0.2 or more easily provides

the effect of improving the gloss. A water-dispersible



Cyan pignent 27 - Bl ack pignent 23 - - Magenta pignent - 21
Yel | ow pi gnent -

- 19 -

urethane resin content Ce percent by mass of 5 or less

easily provides the effect of improving the film formability.
[0030]

(Pigment)

With respect to the pigment (a) used in an agueous
pigment dispersion of the present invention, known organic
pigments and inorganic pigments may be used without
limitation. They may be used alone or in combination.
Examples of the pigment include organic pigments, such as
quinacridone-based pigments, quinacridonequinone-based
pigments, dioxazine-based pigments, phthalocyanine-based
pigments, phthalonic acid-based pigments, isoindolinone-

based pigments, methine-azomethine-based pigments,

—mmeemem———gnith rap yrimi dine-bas Ed'"p i—gment—s,—-- -anthanthrone-based-- pigme nts; — e

indanthrone-based pigments, flavanthrone-based pigments,
pervlene-based pigments, diketopyrrolopyrrole-based pigments,
perinone-based pigments, quinophthalone-based pigments,
anthraquinone-based pigments, thicindigo-based pigments,
benzimidazolone-based pigments, azo lake-based pigments,
insoluble azo-based pilgments, and condensed azo-based
pigments; and inorganic pigments, such as titanium dioxide,
zinc oxide, iron oxide, chromium oxide, iron black, cobalt
blue, alumina white, iron oxide yellow, wviridian, zinc
sulfide, lithopone, cadmium yellow, vermilion, cadmium red,

chrome yellow, molybdate orange, zinc chromate, strontium



20 Resin A- 7 _ Resin B- - 6 4 Resin C8 - 30% KOH 5

- 20 -

chromate, white carbon, clay, talc, ultramarine blue,
precipitated barium sulfate, baryta powder, calcium
carbonate, white lead, Prussian blue, manganese violet,
carbon black, aluminum powder, and pearl-based pigments.
These pigments may be surface-treated to have self-
dispersing properties in an agueous medium.

[0031]

(Humectant}

As the humectant (c) used in an agqueous ink of the
present invention, commonly known humectants suitable for
inkjet recording may be used. Examples of the humectant
include polyhydric alcohols, such as ethylene glycol,

diethylene glycol, triethylene glycol, polyethylene glycol,

—polypropylene-glycol;~and glycerol;-polyhydric-alcohol ~alkyl -

ethers, such as ethylene glycecl monoethyl ether, ethylene
glycol monobutyl ether, diethylene glycol monomethyl ether,
diethylene glycol monoethyl ether, diethylene glycol
monobutyl ether, tetraethylene glycol monomethyl ether, and
propylene glycol monoethyl ether; polyhydric alcohol aryl
ethers, such as ethylene glycol monophenyl ether and
ethylene glycol moncbenzyl ether; polyoxyalkylene adducts of
glycerol, such as polyethylene oxide adducts of glycercl,
polypropylene oxide adducts of glycerol, and polypropylene
oxide-polyethylene oxide-block adducts of glycerol;

nitrogen-containing heterocyclic compounds, such as N-



332- --Hunmectant --- -- 10 -- - - - 15 9 13 Deioni zed water 160

134 127 105 [0060] (Preparation of Aqueous |nk Conposition for

| nkj et Recordi ng) Aqueous col or ink conpositions for inkjet
recordi ng were prepared fromthe aqueous col or pignment dispersions
prepared in Preparation Exanples 1

- 21 -

methyl-2-pyrrolidone, N-hydroxyethyl-2-pyrrolidone, 1,3-
dimethylimidazolidinone, g-caprolactam, and y-butyrolactone;
amides, such as formamide, N-methylformamide, and N,N-
dimethylformamide; amines, such as monoethanolamine,
diethanolamine, triethanolamine, monomethylamine,
diethylamine, and triethylamine; sulfur-containing compounds,
such as dimethyl sulfoxide, sulfolane, and thiodiethanol;

and propylene carbonate and ethylene carbonate. They may be
used alone or in combination of two or more thereof.

f0032]

Among these many humectants, a humectant having a high
boiling point is preferred in order to uniformly disperse
the pigment and the resin with a disperser. Preferred

.— .. examples. thereof..include. polyhydrie aleoholsy ~such-as = e
ethylene glycel, propylene glycol, diethylene glycol,
dipropylene glycol, triethylene glycol, polyethylene glycol,
polypropylene glycol, glycerol, and polyethylene oxide
adducts of glycerol.

The amount of the humectant added varies depending on a
resin used in an aqueous ink and is preferably in the range
of 10% to 300% by mass and more preferably 30% to 200% by
mass with respect to the pigment.
f0033]

(Anionic Group-Containing Resin)

The anionic group-containing resin (b) used in the



to 4 so as to have conpositions described in Tables 2 and 3. Here, the
conpositions described in Tables 2 and 3 are expressed in units of
parts by mass. The anmounts of the binder resins and the pol yol efin
waxes added are expressed in units of - 41 - parts by nmass of solid.
Here, the term "bal ance” used for the anmount of deionized water added
I ndi cates that the anount of deionized water added is adjusted in
such a manner that the total parts by,gass of the raw materials is
100 parts by nass. [0061] (Exanmple 1) Triethylene glycol nonobutyl
ether5 parts (TEGYBE, nanufactured by Tokyo Chemi cal I[ndustry Co.,

Ltd.) 2_Eggéégﬂé“f%¥g%tgg%nHggc%ggegu2¥t5é§ﬁg§ &?ggé%sing the pigment.
The anionic group-containing resin (b) capable of finely
coating surfaces of pigment particles by, for example, a
production method described below is more preferably used.

The enionic group-containing resin (b) used in the
present invention has an acid value of 60 to 300 mgKOH/g and
preferably 100 to 180 mgKOH/g in view of dispersibility and
long-term storage stability. An acid value of less than 60
may result in a reduction in hydrophilicity to reduce the
dispersion stability of the pigment. An acid value
exceeding 300 is more liable to cause the aggregation of the
pigment and may result in a reduction in the water
resistance of a printed article printed with the ink

e e COMPOSIEEON - o e e e
[0034]

The anicnic group-containing resin (b) has a mass-—
average molecular weight of 3000 to 50000, preferably 4000
to 40000, more preferably 5000 to 30000, and most preferably
5000 to 20000. The reason for a mass-average molecular
weight of 3000 or more is that a lower molecular weight
results in better initial dispersibility but a reduction in
long-term storage stability, which is prone to cause
difficulty in maintaining the dispersion stability of the
pigment. A mass-average molecular weight exceeding 50000 is

prone to cause not only an increase in the viscosity of an



Purified glycerol (manufactured by Kao Corp.) 2 parts Surfynol 440
(noni onic surfactant, manufactured by Air Products and Chem cal s,
Inc.) (2,4,7,9Tetranet hyl --5decyne-4-, 7di ol )-0-. 5-paTts

1, 2- Hexanedi ol (manufactured by Degussa)l part Triethanol am ne
(manuf actured by Konishi Co., Ltd.) 0.8 parts MEGAFAC 444 (nonionic
surfactant, manufactured by DI C Corporation) (oxide adduct of

perfl uoroal klyl ethyl ene)0.2 parts Pal ygrethane A0.5 parts (solid)
AQUACER 5521 part (solid) Deionized waterbal ance - 42 - The
foregoing raw materials were charged into a 100-m plastic bottle.

The resulting m xt.ure .stirred for_ 1 hour. Then 20 parts of the
aqueous CYan pigrierd™ %éé?g?ﬁﬁl%sb%dcfe]tfot Rer& B.Ctafﬂ%plrf? xttsi'tﬁ'e was

stirred f to-p are_a cyan .ink co sition
For 1 nki &0 Faoarni P thet s S bLERE I Pt E R e YD A bR g
pi gnent cgh srAatd 0 EF%ﬁH :

Agueous co|§§ﬂ%§§ki§%§ogfgg%£§t or iA%?gﬁ%%g%§§grg586%%%ﬂ%%3%%3@1 as
i n Exanpl enM,congerpt ibhakt r awnadd efvedaycandleeanasi §é ons: dssgodeed in
Table 2 were used in place of the raw materials and the conposition
used in B@BIMOL. -aqueous-cyan ink-conpositions for ink-jet
-recording were prepared in Exanples 2 to 4. An aqueous yellow ink
conposi tion fd&Pei aARjerle eptruiwpniasd npngpacetn i prSeraplly BasAa
aqueous magenta ink conposition for Jinkjet recording was prepared in

Exanpl e E19&GuédaeSBIFAER PAK e Do tG dios 168r Ci ARY dtor dsiediarg e e
prepared fdb°%¥%%PH%%°z.t(£S%lass transition point of 90°C or higher

results in improvement in the thermal stability of the
agueous ink. In the case where the aqueous ink for inkjet
recording produced from the aqueous pigment dispersion is
used for inkjet recording by a thermal jet method, the

property change such that ejection failure is caused by

— - ———--repedted--heating-dees--not-easily-occury- which-is preferred+ - —=-~

The glass transition point of the anionic group-
containing resin (b) in the present invention is a
calculated value obtained from glass transition points of
homopolymers of vinyl monomers constituting the resin on the
basis of the Fox equation. The glass transition points of
the homopolymers are described in "Introduction to Synthetic
Resin for Ceating", Kyozo Kitaoka, first edition, 7th
printing, December 10, 1984, pages 168 and 169.

[0035]
The anionic group-containing resin (b) used in the

present invention is preferably a resin that may be water-



- 43 -

[0063] [Table 2] (Table 2) Exanple 1 Exanple 2 Exanple 3

Exanpl e 4 Exanple 5 Exanple 6 Exanple
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dispersible by the neutralization of the anionic group and
that is capable of forming stable water-dispersible
particles under the action of a basic compound serving as a
neutralizer without using a dispersion stabilizer.

[0036]

The anionic group-containing resin (b) used in the
present invention may be selected from, for example,
polyester resins, epoxy resins, urethane resins, and vinyl
copolymers, such as acrylic acid-based resins, maleic acid-
based'resins, styrene-based resins, and polyvinyl acetate
resins, which contain functional groups, such as a carboxy
group, a sulfo group, and a phosphate group.

Among these resins, in particular, a vinyl-based

..copolymer..prepared.- by the -reaction -of-an anionic-group~- - - === == -

containing vinyl monomer component and a hydrophobic group-
containing vinyl monomer component is preferred. Examples
of the anionic group include functional groups, such as a
carboxy group, a sulfo group, and a phosphate group. A
carboxy group-containing resin is preferred because of its
better dispersion stability and long-term storage stability.
[0037]

Examples of the carboxy group~containing vinyl monomer
component contained in the vinyl-based copolymer includé
acrylic acid, methacrylic acid, itaconic acid, and crotonic

acid,
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Examples of the hydrophobic group-containing vinyl
monomer component used to prepare the vinyl-based copolymer
by pclymerization include alkyl {(meth)acrylates, such as
methyl (meth)acrylate and ethyl (meth)acrylate; aryl
{meth)acrylates or aralkyl (meth)acrylates, such as phenyl
(meth)acrylate, benzyl (meth)acrylate, and phenylethyl
(meth)acrylate; unsaturated fatty acid amides, such as
acrylamide, methylacrylamide, methacrylamide, and maleamide;
unsaturated nitriles, such as acrylonitrile and
methacrylonitrile; unsaturated ethers, such as ethyl vinyl
ether and butyl vinyl ether; unsaturated hydrocarbons, such
as ethylene, propylene, l-butene, l-octene, and
vinylcyclohexane; unsaturated halogenated hydrocarbons, such
as vinyl chloride, vinylidene chloride, and
tetrafluoroethylene; and styrene-based monomers, such as
styrene, o-methylstyrene, and vinyltecluene.

[0038]

The vinyl-based copolymer is preferably a styrene-based
resin prepared from a styrene-based monomer serving as the
hydrophobic group—-containing vinyl monomexr component. With
respect to the amount of the styrene-based monomer, which is
a hydrophobic group-containing vinyl mcnomer, contained in
the styrene-based resin, the styrene-based monomer component
content is 50% by mass or more and preferably 70% by mass or
more, and preferably 95% by mass or less in view of

dispersion stability and long-term storage stability. When
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the styrene-based monomer component content of the copolymer
resin is 50% by mass or more, the hydrophobicity of the
copolymer resin is increased; hence, the pigment is more
strongly coated with the resin in an aqueous system, thereby
improving the ejection stability and achieving high print
density. Furthermore, this is effective in improving the
durability of a printed coating film on a recording medium.
A styrene-based monomer component content exceeding 95% by
mass results in a reduction in the proportion of the anionic
group-containing monomer component that contributes to
dispersion. This may reduce the dispersion stability and
the long-term storage stability in an aqueous system.

(00391

~In-particulary a-styrene-acrylic-based-resin-prepared- - - - -~

from acrylic acid or methacrylic acid serving as the anionic
group-containing vinyl monomer is preferably used as the
styrene-based resin in view of the dispersion stability and
the long-term storage stability of the aqueous pigment
dispersion and ink composition for inkjet recording.

When the styrene-acrylic-based resin, which is a
copolymer resin, is prepared from three or more vinyl
monomer components including acrylic acid and methacrylic
acid that serve as the carboxy group-containing vinyl
monomers, the random copolymerizability is advantageously

improved during resin synthesis, thereby enhancing the
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uniformity of the resin.
[0040]

As the basic compound {d) that neutralizes the anionic
group of the anionic group-containing resin, inorganic basic
compounds and organic basic compounds may be used.

Inorganic basic compounds are more preferred because the
basic strength is easily adjusted. Examples of organic
basic compounds include amines. Common amines, such as
methylamine, dimethylamine, trimethylamine, ethylamine,
diethylamine, triethylamine, diethanolamine, and
triethanolamine are exemplified. Amines may be used as they
are because they are generally liquid. Examples of
inorganic basic compounds include hydroxides of alkali

— e o Mt al:S, - such--as--petassium—and-sodium; -and- ammonium--hydroxider — = - -—
In particular, strongly basic compounds are preferred
because they are effective in neutralizing the anionic
group-containing resin to increase the dispersion stability
of the pigment. Specifically, hydroxides of alkali metals,
such as potassium hydroxide and sodium hydroxide, are

preferred. Such an inorganic basic compound is generally

used in the form of an aqueous solution with a concentration
of about 20% to 50% by mass from the viewpoint of, for
example, improving miscibility.

[0041]

The amount of the basic compound (d) added is set in
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such a manner that the degree of neutralization of the
anionic group-containing resin is 50% or more and preferably
80% or more from the viewpoint of improving the dispersion
rate, the dispersion stability, and the long-term storage
stability in a water—-soluble sclvent. The upper limit is
not particularly 1limited. Substantially, the upper limit is
200% or less and preferably 120% or less in order to
maintain the dispersion stability without gelation during
long-term storage. Before the basic compound (d) is
dispersed together with the pigment and the resin, the basic
compound (d) is preferably mixed, in one step, with other
components to be contained in the pigment dispersion,
thereby preparing a dispersion. For example, the dispersion

~_~m~———~ﬂmayma&so"be~preparédwbyma“pluralitymof~stepSWOf;“for"examPIE7m""'
mixing the anionic group-containing resin, water, and the
basic compound to form a resin solution and adding the resin
gsolution teo another mixing component, such as the pigment.
However, the procedure of preparing the dispersion by mixing
the basic compound and the other mixing components in one
step 1s preferred from the viewpoint of achieving the
efficient progress of the adsorption of the resin on
surfaces of pigment particles. The term "the degree of
neutralization" refers to a value calculated from the
expression described below.

[0042]
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iMath. 1]

Degree of neutralization = (({(mass of basic compound) x
56.11 x 1000)/{(acid value of resin} x {equivalent of basic
compound) x (amount of resin))) x 100

[0043]

As a method for producing the ink composition for
inkjet recording from the foregoing raw materials, a method
may be employed in which an agqueous pigment dispersion
containing the pigment {a}, the anionic group-containing
resin (b), the humectant (¢), and the basic compound (d) is
prepared and then the ink composition for inkjet recording
is produced from the aqueous pigment dispersion.

[0044]
- =—- (Production-of-Aqueous  Pigment- Dispersion) - -

To prepare the aqueous pigment dispersion used for the
ink composition for inkjet recording according to the
present invention, the pigment (a), the anionic group-
containing resin ({b), and the humectant (c) may be dispersed
in the presence of the basic compound (d) with a commoenly
known disperser. Examples of the disperser include
ultrasonic homogenizers, paint shakers, ball mills, roll
mills, sand mills, sand grinders, DINO-MILL, DISPERMAT, SC
MILL, SPIKE MILL, and NANOMIZER.
f0045]

A dispersion step may be performed by preparing a
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mixture having the same composition as the aqueous pigment
dispersion and dispersing the pigment and the resin in the
mixture with the disperser to produce the aqueous pigment
dispersion. To produce the aqueous pigment dispersion
having satisfactory dispersion properties, a mixture
containing the pigment, the anionic group-containing resin,
the humectant, and the basic compound is preferably
subjected to a kneading step, which is a pretreatment step,
of producing a colored mixture that is in the form of a
solid at ordinary temperature before the dispersion step.
Kneading is performed under high shearing force in the
kneading step, thereby pulverizing the pigment. The anionic

group-containing resin swollen by the addition of the

mhumectant_andmthembasiemeompound-ismpressed-againstmsurface5m~m~~““

of the pulverized particles, thereby allowing the coating of
the pigment surfaces to proceed. This results in the
production of a colored kneaded mixture in the form of a
solid at ordinary temperature, the mixture containing the
uniformly dispersed pigment. In particular, in the case
where the anionic group-containing resin is a styrene-
acrylic-based resin and where the proportion of the styrene-
based monomer in all constituent monomers is 50% by mass or
more, the resin has a very good affinity for the pigment,
thus resulting in a satisfactory coating of the pigment with

the resin. This improves the dispersion stability of the
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aqueous pigment dispersion, and gloss, durability and basic
recording properties on plain paper, such as water
resistance, of a printed image formed of an agueous ink for
inkjet recording prepared from the aqueous pigment
dispersion. Furthermore, the image recording density is
increased.

To satisfactorily perform the kneading step by applying
high shearing force to the mixture, the mixture to be
kneaded preferably has a solid content of 50% to 80% by mass
and more preferably 65% to 80% by mass. The proportion of
the humectant added in the kneading step is preferably 30%
to 100% by mass with respect to the pigment because it is

possible to easily fuse the solid raw materials together and

-apply-a--sufficient shearing -force to-the mixture. - The

proportion of the resin used in the kneading step is
preferably 5% to 50% by mass with respect to the pigment
because the pigment surfaces are sufficiently coated with
the resin and only a small amount of the resin unadsorbed on
the pigment is present in an aqueous medium.

[0046]

Examples of an apparatus used for the kneading step
include rell mills, Henschel mixers, pressure kneaders, and
planetary mixers. Apparatuses, such as Henschel mixers,
pressure kneaders, and planetary mixers, each equipped with

an impeller and a mixing tank that can be sealed are
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preferred because the solid content can be maintained during
kneading and because a kneaded mixture in a satisfactory
dispersion state is easily obtained. In particulax, a
planetary mixer is preferred because the use of the
planetary mixer allows kneading treatment to be performed in
a wide viscosity range.

In the case where the kneading step is performed before
the dispersion step to disintegrate the pigment particles in
the kneading step into fine particles and where surfaces of
the disintegrated pigment particles are sufficiently coated,
it is possible to produce the agqueous pigment dispersion by
adding an agueous medium to the solid colored kneaded
mixture, mixing the resulting mixture, and optionally

we——— - gtilrring-and--diluting the - mixture: -To-achieve-more- -
satisfactory dispersion state in the aqueous dispersion
medium, the foregoing disperser may further be used. In
this case, the aqueous pigment dispersion having
satisfactory properties can be produced by dispersion
treatment for a short time because of the fine pigment
particles and the satisfactory coating of the pigment
particles with the resin.
[0047]

In some cases, coarse particles that cannot be
disintegrated are present and aggregated particles occur in

the aqueous pigment dispersion for inkjet recording produced
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[ 0064] (Conparative Exanples 1 to 5) Aqueous cyan i nk
conpositions for inkjet recording according to Conparative Exanples 1
to 5 were prepared as in Exanple 1, except that raw naterials and
conpositions described in Table 3 were used. - 44 - [0065] [Table 3]
(Table 3) Conparative
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by the foregoing method because of, for example, changes in
the properties of the raw materials, such as the pigment.
The coarse particles may cause clogging of a nozzle of a
printer to reduce the ink ejection properties. Thus, the
coarse particles are preferably removed by a method, e.g.,
centrifugation or filtration, after the preparation of the
aqueous pigment dispersion or the preparation of the ink.
[0048]
(Production of Ink Composition for Inkjet Recording)

The ink composition may be produced by adding the
polyolefin wax and the water-dispersible urethane resin to
the aqueous pigment dispersion produced as described above

and diluting the resulting mixture with water and a water-

--——- -30luble- solvent. The ink composition preferably has a — - - - - - -

pigment concentration of about 1% to about 10% by mass.
[0049]

The water-soluble solvent with which the aqueous
pigment dispersion is diluted preferably contains a water-
soluble organic solvent because the water-soluble organic
solvent contributes to the prevention of drying, the
adjustment of the viscosity, and the adjustment of the
concentration of the ink composition. Examples of the
water-soluble organic solvent are similar to the examples of
the humectant used in the aqueous pigment dispersion.

[0050]
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The incorporation of a water-soluble organic solvent
permeable to a recording medium imparts permeability to the
ink composition, which is preferred. The permeability of
the ink composition is a property required to adjust the
permeability of the ink composition to the recording medium
and adjust the dot size on the recording medium. Examples
of the water-soluble organic sc¢lvent having permeability
include lower alcchols, such as ethanol and isopropyl
alcohol; ethylene oxide adducts of alkyl alcohols, such as
ethylene glycol hexyl ether and diethylene glycol butyl
ether; and propylene oxide adducts of alkyl alcohols, such
as propylene glycol propyl ether.

{0051]
mmmw——Q-~rm~m~$hevinkweompesitionwmayuﬁurthermeontainymiorrexample,~a~ww—4nmﬁwv

known additive in addition to the water-soluble solvent and

the kneaded mixture for the agueous pigment dispersion.

Examples of the additive that may be contained include

alkaline agents, pH modifying agents, surfactants,

presexrvatives, chelating agents, plasticizers, antioxidants,

and ultraviolet absorbers.

[0052]

{(Method for Forming Image)

Examples of an inkjet method that can be employed for
the aquecus ink composition for inkjet recording produced as

described above include, Ptut are not particularly limited to,
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known inkjet methods, such as continuous ejection methods
(e.g., a charge control method and a spray method) and drop-
on-demand methods (e.g., a piezocelectric method, a thermal
method, and an electreostatic abstraction method). In the
case where the aqueous ink composition for inkjet recording
is used in these inkjet methods, it is possible to perform
extremely stable ink ejection and provide satisfactory gloss,
scratch resistance, and rub resistance of a formed image.
EXAMPLES
[0053]
(Preparation of Aqueous Pigment Dispersion)

A method for preparing an agueous pigment dispersion

used in the present invention will be described in detail

e belows—The—t e.r_-ms__lf_p art™-—-and- “’%“"'"'i'nd‘i'ca'te_“"'pa'rt"'bymma‘S'S'"“ -and -

"% by mass", respectively. Resins A to C used in examples
are described below.

Resin A: a resin having a monomer composition ratio of
styrene to acrylic acid to methacrylic acid of 77/10/13
(mass ratio), a mass-average molecular welght of 8800, an
acid value of 153 mgKOH/g, a melting point of 155°C, and a
glass transition point (calculated value) of 104°C.

Resin B: a resin having a monomer composition ratioc of
styrene to acrylic acid to methacrylic acid of 77/10/13
(mass ratio), a mass—-average molecular weight of 11000, an

acid value of 153 mgKOH/g, a melting point of 160°C, and a
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glass transition point (calculated value) of 104°C.

Resin C: a resin having a monomer composition ratio of
styrene to acrylic acid to methacrylic acid of 72/12/16
(mass ratio), a mass—average molecular weight of 9000, an
acid value of 185 mgKOH/g, a melting point of 155°C, and a
glass transition point (calculated value) of 105°C.

The melting point used here indicates a temperature at
which the resin starts to melt, the temperature being
observed when the melting point of the resin is measured
with, for example, a melting point apparatus under normal
pressure.

[0054]

The following pigments were used to prepare agqueous

inkjet recording in examples and comparative examples.

Cyan pigment: FASTOGEN BLUE 53108D (manufactured by DIC
Corporation)

Yellow pigment: Ink Jet Yellow 4GP (manufactured by Clariant
(Japan) K.K.)

Magenta pigment: Cromophtal Jet Magenta DMQ (manufactured by
Ciba Japan K.K.)

Black pigment: Mitsubishi Carbon Black #2300 (manufactured
by Mitsubishi Chemical Corporation)

[0055]

Properties of polyclefin waxes used in the aqueous ink

— ..pigment.dispersions_for .use. in .agueous. ink compositions.for.. . ...
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compositions for inkjet recording in examples and
comparative examples are described below.

CHEMIPEARL W900: aqueous dispersion of low-density
polyethylene wax, volume-average particle size: 680 nm,
solid content: 40% by mass, ring and ball softening point:
132°C, density: 970 kg/m®, pH: 11, viscosity: 300 mPa ‘s,
manufactured by Mitsui Chemicals, Inc.

AQUACER 552: aqueous dispersion of high-density
oxidized polyethylene wax, volume-average particle size: 90
nm, solid content: 35% by mass, melting point: 130°C, pH: 9,
viscosity: 25 mPa ‘s, manufactured by BYK Japan KK.

PEM-17: aqueous dispersion of polyethylene wax, volume-
average particle size: 40 nm or less, solid content: 40% by
mass, melting point: 103°C, viscosity: 170 mPa-s,
manufactured by San Nopco Ltd.

[0056]

The following binder resins were used in the ink
compositions in examples and comparative examples.
Polyurethane A (aqueous dispersion):

Dispersion of a urethane resin (sclid content: 20%)
neutralized with potassium hydroxide at a degree of
neutralization of 100%, the urethane resin having a monomer
composition ratio of isophorone diisocyanate to 2,2~
dimethylolpropionic acid to polyoxytetramethylene ether

glycol of 30/10/60 {(mass ratio}, a mass-average molecular
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bal ance bal ance. bal ance [0066] [Print Eval uation Test] _ Print
eval uation was performed with the ink conpositions prepared in
exanpl es and conparati ve exanpl es descri bed above. For the print
evaluation, a solid pattern was printed on photo paper (gloss) (HP
Advanced Photo Paper, manufactured by Hew ett-Packard Conpany), which
I's specialized inkjet print paper, at print duty of 100%with a
comercially available thernmal jet-type inkjet printer (Photosnart
D5360, manufactured by Hew ett-Packard Conmpany) to provide printed
sheets for evaluation. [0067] )

weight of 42000, and an acid value of 41 mgKOH/g, and

polyoxytetramethylene ether glycol having a hydroxyl acid of

110.

Joncryl 67:

Dispersion of acrylic resin (solid content: 20%)
neutralized with potassium hydroxide at a degree of
neutralization of 100%, the acrylic resin having a mass-
average molecular weight of 12500, and an acid value of 213
mgKOH/g, manufactured by BASF.

[06057]

(Preparation Example 1) Preparation of Aqueous Pigment

Dispersion with Cyan Pigment

Resin C B parts
e “eyan_pigment'"" e mmemmmi b mimme o menmimme memat mmi sees mems s amm e camin ammi emm ammes e ...2 -?_. p.arts. ——
Diethylene glycol 10 parts

Aqueous solution of 30% by mass potassium hydroxide 5 parts

The foregoing raw materials were charged into a 50-L
planetary mixer PLM-V-50V (manufactured by Inoue Mfg., Inc).
A jacket was heated. Kneading was performed at low speed
(number of rotations: 21 rotations/min, number of
revolutions: 14 revolutions/min) until the temperature of
the contents reached 60°C. After the temperature of the
contents reached 60°C, kneading was switched to high speed
(number of rotations: 35 rotations/min, number of

revolutions: 24 reveolutions/min) and continued for 2 hours.
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[ Test Exanple 1] Eval uation of 4 oss Specul ar gl oss at

20 (Q&20) of each printed sheet for evaluation was neasured wth a

gl oss neter (M cro-Haze-Plus, manufactured by BYK-Gardner). The
measur enent was perforned at three different nmeasurenment points for
each printed sheet, and the nean val ue was determ ned. The gl oss was
eval uated on the basis of the cal cul ated nean value according to
evaluation criteria described bel ow_ Igble 4 jillustrates the
evaluation results. C: &0 > 47.5 A 40 &0 47.5 x: &0 < 40

Then a total of 100 parts of deionized water (ion-exchanged
water) heated to 60°C was added to the kneaded mixture over
a period of 2 hours, thereby preparing a liquid mixture
containing the resin and the pigment.

The ligquid mixture was subjected to treatment Qith a
bead mill (Nano Mill NM~-G2L, manufactured by Asada Iron
Works Co., Ltd.) under conditions described below.

Disperser: Nano Mill NM-G2L (manufactured by Asada Iron
Works Co., Ltd.)

Bead diameter: 0.3 mm, zirconia beads

Amount of beads charged: 85%

Cooling water temperature: 10°C

Number of rotations: 2660 rotations/min {peripheral

- .speed--of disk:-L2.5 MASQE) - — o s m e o e

Liguid feed rate: 200 g/10 seconds

The liquid mixture passed through the bead mill was
subjected to centrifugal treatment at 13000 G for 10 minutes
and then filtration treatment with a filter having an
effective pore size of 0.5 pm. The resulting filtered
mixture was diluted with deionized water to prepare an
aqueous pigment dispersion having a cyan pigment
concentration of 15% by mass.
(00581
(Preparation Examples 2 to 4) Preparation of Bqueous

Dispersions of Black, Magenta, and Yellow Pigments



[0068] - -[Test- Exanpl e-2]-Scratch-Resi-stance-amredi ately
Alter-Printing The scratch resistance of each printed sheet for
eval uation was eval uated. The printed portion of each printed sheet
was strongly rubbed with fingernails when 1 m nute el apsed after
form ng each printed sheet. In this test, the scratch resistance

i medi ately after printing was neasured by visually evaluating the
degree of detachnent of the col orant. igg a rubbed regi on of the
printed portion. Evaluation criteria are descri bed bel ow. Table 4
illustrates the evaluation results. No colorant is detached. -
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printed sbefboas: sy, ORMER HQEeQxﬁtéiE'séd “ﬂ?ﬁﬁﬁ't'ss o\@hgergé BYUhSss,

el apsed after formng each printed sheet. In this tes the Scratch
resi st ancéesdtfsed e lef 124chounscaasn MHassy eF BYevirsWahbYerials
eval uating the degree of detachnent of the colorant in a rubbed

regi on ofandetipy ionmedspdrinonsefvah uBtemararidreExample descri bed
below. Table 4 illustrates the evaluation - C: No colorant is

det ached. [#¥5%he colorant is slightly detached. x: The colorant is
al nost en irel%éﬂet ached to expose a surface of the specialized paper

serving a rding medium [O0070] [Test Exanple 4] Rub Resistance
(Table 1)
Preparation Preparation Preparation Preparation
example 1 example 2 axample 3 example 4
Cyan pigment 27 - - -
Black pigment - 23 - -
Magenta pigment - - 21 -
Yellow pigment - - - 20
Resin A - 7 - -
Resin B - - 6 4
Resin C 8 - - -
30% KOH 5 3 3 2
e Humectant O mg | g [ g e e
Deionized water 160 134 127 105
[C060]

(Preparation of Aquecus Ink Composition for Inkjet
Recording) |

Aqueous color ink compositions for inkjet recording
were prepared from the aqueous color pigment dispersions
prepared in Preparation Examples 1 to 4 so as to have
compositions described in Tables 2 and 3. Here, the
compositions described in Tables 2 and 3 are expressed in
units of parts by mass. The amounts of the binder resins

and the polyolefin waxes added are expressed in units of



After a | apse of 24 hours, the printed portion of each printed sheet
for evaluation was rubbed 50 tinmes of reciprocating notion agai nst
BEMCOT (manufactured by -Asahi Kasei Corp.) attached to a

reci procati ng rubber conponent of - 47 - a rubbing tester (RUBBING
TESTER, manufactured by Tai hei R ka Kogyo Co., Ltd.) under a |oad of
500 g. Then the degree of detachnent of the colorant in a rubbed
region of the printed portion was visyally evaluated. Evaluation
criteria are described below Table 4 1llustrates the eval uation
results. 0: No colorant is detached. A: The colorant is slightly

det ached. x: Tngcolora t is,alnost entirely detached to expose a
surface dPtte BpdEs3 ° eaogéger serving as a recording nedium - 48

sor b resi st aneg Serateh g eslaiance ALLE (B, asCafledd hours

Scratch resi stancé rnmed yprinting y mass) X
Df (nm  JONHWMe (atBEVRAded indicates that the amount of deionized

water added is adjusted in such a manner that the total
parts by mass of the raw materials is 100 parts by mass.
[0061)

{(Example 1)

Triethylene glycol monobutyl ether 5 parts
(TEGmMBE, manufactured by Tokyo Chemical Industry Co., Ltd.)
2-Pyrrolidincone (manufactured by BASF) 8 parts
Purified glycerol (manufactured by Kao Corp.) 2 parts
Surfynol 440 (nonionic surfactant, manufactured by Air

Products and Chemicals, Inc.)

oo Zep by 9T et rame thyl -5decyne -4, 7diol) - — v -0 5= PAEEG- i o e

1,2-Hexanediol (manufactured by Degussa) 1 part
Triethanolamine (manufactured by Konishi Co., Ltd.) 0.8
parts

MEGAFAC 444 (nonionic surfactant, manufactured by DIC

Corporaticn)

{oxide adduct of perfluorcalklylethylene) 0.2 parts
Polyurethane A 0.5 parts
(solid)

AQUACER 552 1 part
{s0lid)

Deionized water balance
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The foregoing raw materials were charged into a 100-ml
plastic bottle. The resulting mixture was stirred for 1
hour. Then 20 parts of the aqueous cyan pigment dispersion
was added thereto. The mixture was stirred for another 1
hour to prepare an aqueous cyan ink composition for inkjet
recording, the aqueous cyan ink composition having a pigment
concentration of 3% by mass.

[0062]
(Examples 2 to 9)

Aqueous color ink compositions for inkjet recording
were prepared as in Example 1, except that raw materials and
compositions described in Table 2 were used in place of the

raw materials and the composition used in Example 1.

-Thereby.,- agqueous-.cyan. ink-compesitiens -for inkjet -recording —-- —-

were prepared in Examples 2 to 4. An agueous yellow ink
composition for inkjet recording was prepared in Example 5.
An aqueous magenta ink composition for inkjet recording was
prepared in Example 6. Agueous black ink compositions for

inkjet recording were prepared in Examples 7 to 9.
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0.005 2 Exanple
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[0063]
[Table 2]
(Table 2)
Example | Example | Example | Example | Example | Example | Example | Example | Example
1 2 3 4 5 6 7 8 9
Aqueous cyan
| pigment dispersion 20 20 20 20 ) - ) ) )
Aqueous yellow - _ _ _ 20 . . _ .
|_pigment dispersion
Aqueous magenta . . . - _ 20 _ _ _
pigment dispersion
Aqueous black
pigment dispersion B B ) } ] B 20 20 20
Polyurethane A 0.5 1 2 1 0.5 1 2 1 1
CHEMIPEARL |~ | 0.05 | 0.005| 0.05 002 [0.005 0.2 | -
AQUACER 552 1 0.15 - - 0.5 - 0.02 - 0.02
TEGmBE 5 5 5 5 5 5 5 5 5
2-Pyrrolidinons 8 8 8 3 8 8 8 8 8
Glycerol 2 2 2 2 2 2 2 2 2
Surfynol 440 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
1,2 Hexanediol 1 1 1 1 1 1 1 1 1
Triethanolamine 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8
— - . |--MEGAFAC444_ _| 0.2 _}_0.2.[.02_[_02 | 02.[_02. (.02 [..02..] 02._
Deionized water _|balance|balance|balance|balance|balance|balance|balance|balance|batance

[0064]

(Comparative Examples 1 to 5)

Adqueous

according to

cyan ink compositicns for inkjet recording

Comparative Examples 1 to 5 were prepared as in

Example 1, except that raw materials and compositions

described in Table 3 were used.



3

0000 I 34 | 0.05 | Exanple 4 000 I 45 'I 0.5
- 4 4 —_
[0065]
[Table 3]
(Table 3)
Comparative|Comparative|Comparative|Comparative|Comparative
Example 1 | Example 2 | Example 3 | Example 4 | Example 5
_Aqueous cyan 20 20 20 20 20
pigment dispersion
Polyurethanes A - 1 - - -
PEM-17 - - - 1 -
Joncryl-67 - - - - 1
CHEMIPEARL
W900 - - 0.05 0.05 0.05
TEGmMBE 5 5 5 5 5
2-Pyrrolidinone 8 8 8 8 8
Glycerol 2 2 2 2 2
Surfynot 440 0.5 0.5 0.5 0.5 0.5
1,2 Hexanediol 1 1 1 1 1
Triethanolamine 0.8 0.8 0.8 0.8 0.8
MEGAFAC 444 0.2 0.2 0.2 0.2 0.2
Deionized water balance balance balance balance, balance
[0066]

 [Print Evaluation Test]

Print evaluation was performed with the ink

compositions prepared in examples and comparative examples

described above.

was printed on photo paper (gloss)

For the print evaluation,

manufactured by Hewlett-Packard Company), which is

a solid pattern

(HP Advanced Photo Paper,

specialized inkjet print paper, at a print duty of 100% with

a commercially available thermal jet-type inkjet printer

(Photosmart D5360, manufactured by Hewlett-Packard Company)

to provide printed sheets for evaluation.

[0067]
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[Test Example 1] Evaluation of Gloss

Specular gloss at 20° (Gp) of each printed sheet for
evaluation was measured with a gloss meter (Micro-Haze-Plus,
manufactured by BYK-Gardner). The measurement was performed
at three different measurement points for each printed sheet,
and the mean value was determined. The gloss was evaluated
on the basis of the calculated mean value according to
evaluation criteria described below. Table 4 illustrates
the evaluation results,
QO: Gy > 47.5
A: 40 2 Gy =2 47.5
x: Gpg < 40

[0068]

~[Test--Example-2]--Seratch--Resistanece -Immediately After-

Printing

The scratch resistance of each printed sheet for
evaluation was evaluated. The printed portion of each
printed sheet was strongly rubbed with fingernails when 1
minute elapsed after forming each printed sheet. In this
test, the scratch resistance immediately aftexr printing was
measured by visually evaluating the degree of detachment of
the colorant in a rubbed region of the printed portion.
Evaluation criteria are described below. Table 4
illustrates the evaluation results.

O: No colorant is detached.
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A: The colorant is slightly detached.

x: The colorant is almost entirely detached to expose a

surface of the specialized.paper sexving as a.recording

medium.

[0069)

[Test Example 3] Scratch Resistance After Lapse of 24 Hours
The printed portion of each printed sheet was strongly

rubbed with fingernails when 24 hours elapsed after forming

each printed sheet. In this test, the sératch resistance

after a lapse of 24 hours was measured by visually

evaluating the degree of detachment of the colorant in a

rubbed region of the printed portion. Evaluation criteria

are described below, Table 4 illustrates the evaluation

B ol 4 1 K - J O OV

O: No colorant is detached.
A: The colorant i1s slightly detached.
x: The colorant is almost entirely detached to expose a
surface of the specialized paper serving as a recording
medium.
[0070]
[Test Example 4] Rub Resistance

After a lapse of 24 hours, the printed portion of each
printed sheet for evaluation was rubbed 50 times of
reciprocating motion against BEMCOT (manufactured by -Asahi

Kasel Corp.) attached to a reciprocating rubber component of

>
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a rubbing tester (RUBBING TESTER, manufactured by Taihei
Rika Kogyo Co., Ltd.} under a load of 500 g. Then the
degree of detachment of the colorant in a rubbed region of
the printed portion was visually evaluated. Evaluation
criteria are described below. Table 4 illustrates the
evaluation results.

O: No colorant is detached.

A: The colorant is slightly detached.

x: The colorant is almost entirely detached to expose a
surface of the specialized paper serving as a recording

medium.
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[0071]
[Table 4]

{Table 4)

Example
1

Example
2

Example
3

Example
4

Example
5

Example
6

Example
7

Example
8

Example

Comparative
Example 1

Comparafive
Example 2

Comparative
Example 3

Comparative
Example 4

Comparative
Example 5

Polyurethane A

0.5

1

2

1

0.5

1

2

1

A

CHEMIPEARL W900

0.05

0.005

0.05

0.02

0.005

0.2

0.05

0.05

0.05

AQUACER 552

0.15

0.02

PEM-17

1

Joncryl-67

A

Cf {% by mass) x Df {(nm)

4

3.4

o
o

34

74

Gloss

O

A

A

Scratch resistance
immediately after printing

O

Scratch resistance after a
lapse of 24 hours

7.5
O
@)
@]

O

O

O

Rub resistance

O] O | O [Olg)

O

Or o O|Og ||

ol o | o |O&l | |5

Ol O | O [O]*:

o 0| C|O

olo|ol>|gl| ]
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In Table 4, the amounts of the binder resins and the
polyolefin waxes added are expressed in terms of solid
contents.

[0072}

The printed sheets printed with the aqueous ink
compositions for inkjet recording, each agueous ink
composition containing the water-dispersible urethane resin
and the polyolefin wax, prepared in Examples 1 to 7 had
satisfactory gloss, scratch resistance immediately after
printing and after a lapse of 24 hours, and rub resistance.
The satisfactory properties were maintained regardless of
the type of pigment. Satisfactory scratch resistance, rub

resistance, and gloss were achieved in each color region

~With--the-pigments-—corresponding- to-four-basic colorss - = e wn o o

Although the gloss in Example 8 (Cf x Df = 1.8) and the
rub resistance in Example 9 (Cf x Df = 136) were reduced,
they are practically satisfactory levels.

In Comparative Example 1, in which neither the watex-
dispersible urethane resin nor the polyolefin wax was
contained, although the gloss was improved, the scratch
resistance and the rub resistance were extremely
insufficient. As described in Comparative Example 2, in the
case where the aqueous ink composition for inkjet recording
did not contain a polyolefin wax but contained polyurethane

A serving as a water-dispersible urethane resin, the scratch



" 10.051 1 - 49 - In Tabl e 4, the anounts of the binder
resins and the polyolefin waxes added are expressed in terns of solid
contents. [0072] The printed sheets printed with the aqueous ink
conpositions for inkjet recording, each aqueous ink conposition
contai ning the water-dispersible urethane resin and the polyolefin
wax, prepared in Exanples 1 to 7 had satisfactory gloss, scratch
resistance imedi ately after printingsgnd after a | apse of 24 hours,
and rub resistance. The satisfactory properties were naintained
regardl ess of the type of pignent. Satisfactory scratch resistance,

b [ d gl hi d i | i ith th
bl grrent s- Eor  ebgorii HHsh Lo oPoar s basrece MR bttea ST ERRT oo i n-
Exampl & Sclft Xofye dediiand blie fuberesi ot angsda fxaml e 8 (O x

O = 136) were reduce ey are practi y satisfactory |evels.

I'n Conparative :@ativENE¥ahSTe NEi tiheruntibe ﬁﬁéeﬁoﬂyéfgﬁfﬂtﬁé%

uret hane resin nor the polyolefin wax was contai ned, although the

gl 0ss waswasps@vedinddescpalgireesist anogmandd entubneasi st ance
were extrenely insufficient. As described in Conparative Example 2,
in the casersderaritiesagueots thk pohpobsfirmmwaxoresnkitetd imcardi ng
did not contain a polyolefin wax but contai ned pol yurethane A serving
as a wat efighsbiegasiblreducdtinanénr ebess - t Fursbepanere, - tigd scragsibst ance

and the rub resistance were better than, those in Conparative Exanple
1 but werkeEFHInGhsERddRsRty after | prigyda Jasy XEXSRBLE 3, in

whi ch the.golg Jeiiq;mai mgs cont.ai ned, but gohyuret ane A was not
cont ai ned™§Y é%ﬁﬂ%ﬂlTi B ORI e &F@gﬂ fih GRREPES RS 9h a
signific ?fggg' ' 0SS e,q1d c o i,stance
innediatgﬁé;%.terlksgﬁ%?ﬁgkg saegﬁéééxgiggéﬁ%ﬁ ?é%%%?% %%&%%J%%rative
Exanpl e 4gq Aelvd ¥Rl ePsl yolefdohpsas thadi Adadp BaBs | HIRY tricGlie

si ze was added to Conparative Exanple 3. In Conparative Exanple 5,

t he resi noodertidmiHeheanatredi ghspeiisl bl eratheinkane siaswils Wasdead ded
to Conparative Exanple 3. In both cases, the surface properties were

i nproved tonpawrisiase BxlagpdeosSs. Howerdr cases,t hkessrafade r esi st ance

i medi ately-after-printing was -not inproved and was insufficient.
properties were improved to increase the gloss. However,

wimmie —— the-.seratech- resistance immediately-after -printing was -net - - - ~-

improved and was insufficient.
Industrial Applicability
[0073]

An ink composition for inkjet recording according to
the present invention can serve as ink for industrial and
consumer jet printers and can be used to form an image by
printing, the image being excellent in gloss, scratch

resistance, and rub resistance.



| ndustrial Applicability [0073] An ink conposition for inkjet
recordi ng according to the present invention can serve as ink for
i ndustrial and consuner jet printers and can be used to forman i mge
by printing, the image being excell entsi-n gl oss, scratch resistance,
and rub resistance. -51- Cains [Caim1l] An aqueous i nk
conposition for inkjet recording, conprising a pignent (a), an
ani oni ¢ group-containing resin (b), a humectant (c), and a basic
conmpound (d), wherein the aqueous ink conposition further contains a
wat er - di spersi bl e urethane resin (e) and a polyolefin wax (f),
wherein the value of (Cf x O) is in the range of 3 to 100, wherein
Cf represents the polyolefin wax (f) content (percent by mass), and
O represents the vol une-average partic¢le size (nn), and wherein the
pi gment (a) is carbon black. [CO ai nF2Pi®S  The aqueous ink
conposition for inkjet recording according to Caim1l1, wherein the
concentration of the pignent (a) is 1%to 10% by nass. [C aim 3]
The aqueg%éank gonposition for inkjet recording according to Claim1
or 2, wherein™t Hé polyolefin wax (f) is a wax or a mixture of two or
mor e waxes, wﬁﬁrsgnewsw_maﬂeciw O TRKGeWaxesoBE EngAach
produced by the p Vynerlzatlon of a nononer mainly containing one or
two or nqkﬁmgqggggngspgghgﬁte@afyo&mtimﬁQﬁinugnnm@sbshkagnbﬁger@vhene,
propyl ene, and butylene. -52- {Cd aim 4] The aqueous ink
conposi ti@ ,f er huakietneedol di agd ag coxsti ngedngpednal rdl , ovhareimelis n
the polyolefin wax (f) is a wax or a mxture of two or nore waxes,
wher ei n’ tahmeses andt thapbabt ben nbr et ek c2ordad ndach "asRECEEEPEF DHh tThe
group consi sting of polyethyl ene waxes ol ypr opyl.ene._waxes,
pol ybut yluesd haage & esind <ﬁhdﬁfliicatp%ﬁé0¥%€lr%dgéx [@ai HRSFein’ thgpe
aqueous ink conposition _for inkjet recordin ar di,ng I or
2, wher ei®1l¥se 9ol (1 & Ph! whR t )t%%sraap%lcgim- %\?e(rilggé %g?%ﬁer%%i ze
of 40 to 1000 nm_[Claim . The_ agreo i C Wt
i nkj et ré@ﬁ%ﬁ%ﬁﬁtgcgngPﬁgL?%e %i??ﬁ gfﬁégﬁﬁﬁgﬁéi t%%hE BY heks),
wat er - di spey §jl.@ WLethanehesthL bR -SPERN dardiftlheikanganpf &%
to 5% by ness.

wherein the pigment (a) is carbon black.

[Claim 2]

The aqueous ink composition for inkjet recording
according to Claim 1, wherein the concentration of the
pigment (a) is 1% to 10% by mass.

{Claim 3]

The aqueous ink composition for inkjet recording
according to Claim 1 or 2, wherein the polyolefin wax (£} is
a wax or a mixture of two or more waxes, wherelin the wax and
the two or more waxes are each produced by the
polymerization of a monomer mainly containing one or two Or
more compounds selected from the group consisting of

ethylene; propylene, and butylene.



[Claim7] The aqueous ink conposition for inkjet recording
according to Claim1l or 2, wherein the polyolefin wax (f) has a
melting point of 80C or higher. [C aim 8] The aqueous ink
conposition for inkjet recording according to Claim1l or 2, wherein

t he wat er-di spersi bl e urethane resin (é?‘is an ani oni ¢ urethane resin
prepared from an organi c pol yi socyanate, at |east one pol yol selected
-53- from pol yester polyols, polyether polyols, and pol ycarbonate
pol yol s each having a hydroxyl value of 10 to 350, and optionally a
pol yam ne and/or a polyol having a nol ecul ar wei ght of 300 or |ess.

[ Cl ai m9] The aqueous ink conposition for inkjet recording
according/Cbvafhadm 1 or 2, wherein the anionic group-containing resin
(b) is a styrene-acrylic-based resin having an acid value of 60 to
300 ngKOH g aridiea aspieghits- andr agepasi et afoneighitetofre3000ing 50000.

[ C ai m10] A nmet hod for produci ng an aqueous ink conposition for

i nkj et r eBBFAF PRI dohridithg &kReatiNAgesRep dfPkHEd@ G #am KEur &3
taini . e T i taini es| b) .
rarect ant 2(27% Shet &G S5O ar By E o oran S BN E EOFoPEY nd
t”eadec' mc%% ures Addidng %%%“%%Seggﬂ' Eglé&%éé‘efzfo% 'tqlec§|r8(1§d
neaded m xture and mXi ng e resultfing mxture to prepare an

aqueous ptgREN: dieRE YA taddng ﬁaQQBYOﬂJ@iyi/&CYWle%%d Waxes,
wat er - di spersi bl e pol yurethané resin to the aqueous pigment

di sper si opo] @k Widng iwagdd)e aadupeds r PEFIEsts disheics.on with wat er
and a water-sol uble solvent to produce an ink conposition for inkjet
recordi ng[Civdngréiln the value of (Cf x O) is in the range of 3 to
100, wherein Cf represents the polyolefin wax (f) content (percent by
mass), and O Theppaseats thé gohpemlbEvar dgg gartied! sesbreéitan), and
-54- wherein the pignment (a) is carbon black. [C.aim 11] The
net hod f o?FCHRGHIT d &i2dducols PnkvBBRPHRI tidPForledkpetakeébt di ng
according to Oaim 10, wherein after the adQét'on of %ge aqueous
medi um t 0 The SETUCEIVE Gk REAHEE! fi Xt &F & ard (He 20X AG- of t he
resultinggg%ﬁﬁygﬁ, a dispersion step is perfornmed. [Caim 12]

The net ho of prooduci ng an aqueous i nk conposition for inkjet

recordi ng accerdi Bgut8uE 2kM dGuMs diotheneiinkibe sokdygal or ed
kneaded m xture has a solid content of 50%to 80% by mass. 1C ai m 13]
according to Claim 1 or 2, wherein the water-dispersible
urethane resin (e) content is in the range of 0.2% to 5% by
mass.
[Claim 7]
The aqueous ink composition for inkjet recording
according to Claim 1 or 2, wherein the polyolefin wax (f)
has a melting point of 80°C or higher.
[Claim 8]
The aqueous ink compositicon for inkjet recerding
according to Claim 1 or 2, wherein the water-dispersible

urethane resin (e) is an anicnic urethane resin prepared

from an organic polyisocyanate, at least one pclyol selected



A nmethod for formng an inmage by inkjet recording with the agueous
i nk conposition for inkjet recording according to Claim1l. [Caim 14]
The nmethod for formng an i mage by inkjet recording according to
Claim 13, wherein color regions are_g rmed by printing with inks
cont ai ni ng pignents corresponding to four basic colors of cyan,
magenta, yellow, and bl ack, wherein each of the inks contains the
pi gnent (a), the anionic group-containing resin (b), the hunectant
(c), the basic compound (d), the water-dispersible urethane resin
(e), and the polyolefin wax (f), wherein as the pignent (a) -55-
correspondi ng to black, carbon black is used, and wherein the val ue
of (Of x Fmipolyedther marigelef, Poloetlfr phevelsdn, Gnd eprlgserbsnkbe
pol yol efin wax (f) content (percent by mass), and O represents the
vol unme- avee hgel paadicileawirge a( tmydroxyl value of 10 to 350, and

optionally a poiyamine and/or a polyol having a molecular
weight of 300 or less.
[Claim 9]

The agqueous ink ceomposition for inkjet recording
according to Claim 1 or 2, wherein the anionic group-
containing resin (b} is a styrene-acrylic—based resin having
an acid value of 60 to 300 mgKOH/g and a weight-average
molecular weight of 3000 to 50000.

[Claim 10}

A method for producing an agueocus ink composition for
inkjet recording, comprising a kneading step of kneadiﬁg a
mixture containing a pigment {a}, a anionic group-containing
resin (b), a humectant (¢}, and a basic compound (d) to form
a solid coleored kneaded mixture; adding an aqueous medium to
the solid colored kneaded mixture and mixing the resulting
mixture to prepare an agueous pigment dispersicn; adding a
polyclefin wax and a water-dispersible polyurethane resin to
the agueocus pigment dispersion; and diluting the acgueous
pigment dispersion with water and a water-soluble solvent to
produce an ink composition for inkjet recording, wherein the
value of (Cf x Df) is in the range of 3 to 100, wherein Cf
represents the polyclefin wax (f) content (percent by mass),

and Df represents the volume-average particle size (nm), and
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wherein the pigment (a) is carbon black.
{Claim 11]

The method for producing an aqueocus ink composition for
inkjet recording according to Claim 10, wherein after the
addition of the aqueous medium to the solid colcored kneaded
mixture and the mixing of the resulting mixture, a
dispersion step is performned.

[Claim 12]

The method for producing an agueous ink composition for
inkjet recording according to Claim 10 or 11, wherein the
solid colored kneaded mixture has a sclid content of 50% to
80% by mass.

[Claim 13}

A method for forming an image by inkjet recording with
the aqueous ink composition for inkjet recording according
to Claim 1.

{Claim 14]

The method for forming an image by inkjet recording
according to Claim 13, wherein color regions are formed by
printing with inks containing pigments corresponding to four
basic colors of cyan, magenta, yellow, and black, wherein
each of the inks contains the pigment (a), the anilonic
group-containing resin (b), the humectant (c), the basic
compound {d), the water-dispersible urethane resin (e}, and

the polyolefin wax (f), wherein as the pigment (a)



-55-

corresponding to black, carbon black is used, and wherein
the value of (Cf x Df) is in the range of 3 to 100, wherein
Cf represents the pelyolefin wax (f) content (percent by

mass), and Df represents the volume-average particle size

(nm) .





