- 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
ink conmposition for inkjet recording, 4in which the incorporation of a
bi nder resin and an additional additive conponent in the aqueous ink
conposition inproves the gloss, scratch resistance, and rub

resi stance of an image formed on a recordi ng medi um Background Art

[ 0002] In recent years, thelEPFEEGUAN ty of printed i mages
formed by inkjet recordi ng nethods has been significantly inproved.
Thus, inkjet recordi ng nethods have been increasingly enployed in
consuner and industrial fields, In particular, in the consuner field,
i nkj et recording methods withlagteovs fRKEBFEMminly enpl oyed in
order to reduce environq&g%qé load. - 2 - qges have been

mai nly used for inkj%@Kr ¥ ?%Elqytﬁo%qﬁ%%ﬂgTi%ﬁg i Re past. Al so
in the consuner field, printed matter has recently been required to
have hi gher storage stability. Agueous inks containing pignents,
servingf%%ﬁﬁ§égfa f;l&Mth excel lent |ightfastness and gas resistance
have been |ncreasin§iy used. Properties, such as |lightfastness and
gas resiﬁ# CE, are necessary not only for industrial applications,
but al so Tor ‘busi ness docunents required to have good storage
stability. Auge bhobleliifldndlioGORRACk RN IR EhS fRkoRCHENK nki et
recording printers with aqueous i1nks for inkjet recording containing
pi gnent S di dio S @G nkiet rddbidiniFasaofadddcnLcanhai ni ng

pi gments, pignments are required to be sufficiently and stably

di sper seahrgb AGUeMH S I ith i i RfnaMd h drihkshicantaigidig-dyes as
colorants. It is inportant to ensure the storage stability of inks.

| n the caseathengy irages & endnd®othity tdhduchddiks whmpgReer,didig nedi a
havi ng receiving |l ayers, when colorants are dyes, dyes dissolved in

i nks penetrtaitolian,0 tece \Ageday ersk  Abvero Cidl iaranic: drecjtgnent s

di spersed in nmedium pignments do not penetrate into receiving |ayers
but are meposiireg dm surifdcdsheofireograiaigiaredifa.a Fomdark secont a&nd ng
pi gment col orants, color developability of colorants is different

~f romthan gfdd ke redntasd i tig edyeespartens Heudihrgamepusovrgrint -~

density. For the reasons described above, the - 3 - fixability of
col or ant@NRP S g OMTHERTRY S dig e e atehheqdktanse, and rub
nonuni formty of surface properties due to the deposition of pignents
causes &FFBRUIATTGH 3 Y} RS ITHRENS RIS G EER MR pi gnent
colorants for inkjet recording are required to have satisfactory

di spersi Qﬂﬁﬂ%iﬁﬁi excel l ent ejection properties, good storage
stabilit*xnﬁﬂtisfactory gl oss, good print density, and inproved rub
resi st ancs order to provide a high-quality imge-form ng function
In particularIh En t% case wh% e an iga e ﬁ% fo%%edrgg sgegialized

hi gh- gl oss photoeﬁgperyuseé’to priﬁ?ga 3to§¥ap i & inﬁ e, P98 very
: nportargogrrpeaewri%]gj@%sq:e%o%rr}d ?r?etl'[ooé)so‘?}]as been significantly

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

environmental load.



For- conventional -ink conpositions, at least 1 hour after form ng 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 handl ed iomedi ately after printing. It is
t hus necessary to inprove the rub resistance of the print surfaces.

[ 0004] To nmeet the demands for aqueous inks containing pignment
colorants for_inkjet recording, disclosed is anink - 4 - .
conposi ti on cBRSANFFg PeSH FRemlYar$es dicgmemikIgér inegOdd Nhivdfk har e
covered with a styrene-acrylic acid-based copol yner havin% a specific
Conposi t"?cﬁf“ﬁmf&ﬁe“%/}fﬁ Jdberb%iR%m- h&dSRg 1ex E8F ERNSEMGFadéetabi | ity
and providin atisfactory ejection stability, high gloss, .and high
"mage desIToP] SR Y RSN, IR R RS (et i e

scratch r.esi st ance .of rinted image,are not .sufficie
o 2 z

nt . An
i nk conﬁ%%?%?%ﬁ1%ﬁﬁﬁ%ﬁ 0 qﬁF&H&n Pkg 599 gﬁ@&@ﬁypﬁgmﬁgggd bi nder
resin, and. a i s. i d Tl -2 The. of. the i
conposi ti onﬁ%@ﬁﬁ scc?inélgalrﬁ%’ed; lsrrtgft%é%la%elnntg mglxdéiﬁeﬁae%ﬁner%usb a?j léisigsatsance
and scratoh; resi st d:hough 4 he e b esin e
wax inproves-gﬂ% rut reé#%tance an fﬁ%ﬁég%g%gh ?gg_gﬁggggf F%gﬂ 58
scratch sl stpNce 4 MBH af &l Ve {8 fid Nt A tdddy ildsuiddG) e
Thus, for ‘exanple, when a sheet immediately after printing overlaps
anot her sfraedt ¥l NGl At ndr idlid NOL s ANEd MBYLs MR P
Furthernore, the gloss of the inmage is not sufficient. Thus, further
i nprovenesyuired Magehgralgdod iscaeq rehbility. | hlks dhsehesedethat
the use of an ink conposition containing a pignent and two or nore
waxes havii ngompddierenintpard i dre SHES irasidt srddoftim ed-iratder with
havi ng hi gh i nage density and gloss and results in excellent rub
resi st armpiesius pristesk iivdgee seecFiR) .cohtraduicty gnidgmerntse sglenoss
properties of a printed inage - 5 - due to the addition of wax can
be inhi bid exptyadhe use of the two or nore waxes having different
particle sizes. In this case, the rub resistance can also be
i mproved. Hod@vdéhe cclhee gifi Binkisogosft athd nPe ®dEOf Si nPghossts are
properties i s not adequate, and the scratch resjistance innediately

--af ter—prigf¥ingd £ & the 1suiisiFisnglohtang-Gogsly dispprseshidl asaausof - - - -

rub resistance i medi ately after printing by the addition of wax

depends %t tdre HRRIFS d‘fjé:}bfl“e{(% TR T Y G5 & H IR -of Thn

i nk conposition on a recordin dium In the case of A dryin
fate of the TR AMN FIT G BT e s s BT 13 Kimpl 1 ed t o
an i mage, th% i s _detached to%ether mﬁ%h a éolorgnt b for%

conpl etel y fiked o PRE PREGFdiNG Tesdrif TCROESbYERSIRG 4nks on
signifi ) on i n...I% dty. T an j (o] 0] si t.ion .t hat
o vl decSor SN ] hAREP Al g T £ i, R

requi redy e (dr?géic‘hp% ¥Sq Al AMEOUSRLOPERL dhpReESLORyERY! L 0LAY.

a pigment”, @ yacrylate resin, and a urefhane resin, the’urethané

resin beiig idhitdie i M, BN Jisidy R tifhesyhayi %ﬁ%r&\éﬁr e

di spersed particle size of '1to 45 nm(see PTL 4). It wo ~seem t hat

the aquepys g disspes sgé&ilﬁxﬁ%%q%@ﬂg b S agg tialid idry and

can forma colored filmhaving excellent |ightfastness and rub

r egl st anfg:f dAdsCl 5 etk dr B PGUHRDUS, PirgieRhkdi sBaESHAANgORE ghBhRY a
colorants, color developability of coleorants is different

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

print density. For the reasons described above, the



styrene-acrylic-based nononer prepared by the copolynerization of a
styrene-based nononmer, a (neth)acryl ate-based nononer 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. Howevery colored films formed from

t hese urethane resin-containing aqueous pi gnent di spersions do not

al ways have sufficient rub resistance immediately after form ng the
films. Citation List Patent Literature [0006] PTL 1: Japanese
Unexam netrPat-thty bl Febt Tt Pubt i kM i oF R0 rupoessgs3pore tendpTEo):
Japanese Unexam ned Pat ent. Appl.ication Publication No. 2000-517370
PTL 3: %er%@e Uiéx &ATYEd ey ASpISUCERicon PROBISitEaEiSofuRo to the
2007-277290 .. . PTL_4:, Ja anese Unexam ned Patent Application

Publ i cat$ o No: 1 Podat 131 S CayRs 3 IR Udbx@Red PAPSnt
Application Publication No. 2005-336336 S ry. of _lnvention - 7 -
Techni cat T¥rBHT e Fodd7 ta1 019 RIGEERh Shi¥a 6t e Bt t

fechni et | v Ject of the prese i na.

the. aquasie B et T i ch S T TSt T & 5eh Sl TP oper t§ o6
d ej J t I ; i b

Fesi ot ance DR P e e ovel b 1y B B e b B o

Probl em J 08081 ¢y, oo OMRMCANP d ik d 01ROl N ORI f N,y esent

i nvention provides an aqueous 1 nk conposi ti I nkj et” recordi ng,

the aquegysrdwdd GAIPOSt 4 Kb Nt Ak A d PR dd)a kﬁl’b)@-’&%ﬂjict)y

group-containing resin (b), a hunectant (c), a basic conpound (d), a

wat er - di spefst A eninetane 188l NnThepbaranduaapol Yol ehiencwax (hrre 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]

e FO B -@oRVEnti-onal-dnk -compoesitions, —at-lteast--l—hour - —- e e

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.
[0C04]

To meet the demands for aqueous inks containing pigment

colerants for inkjet recording, disclosed is an ink



[ 0009] The aqueous ink conposition for inkjet recording
according to the present invention contains the polyolefin wax. Thus,
the polyolefin wax is present on a colored filmfornmed by the
deposition of the ink conposition on a recording nmedium Even if a
strong external force is applied to an inmage, protruding portions of
the polyolefin wax are defornmed by the external force to spread on a
surface of the film thereby suppressing abrasion; hence, it is
possible to provide printed matter having inproved - 8 - scratch
resi stance and rub resistance of a printed inmage. Usually,.

i rregul aFPERRE PRSP IR IMHE HRYHIVTT PR RIS HF B EIvE he
recordiqﬂlqﬁgiun1cause a reduction in gloss. In the present

i nvent i ORI FALVEVRICOTFEUret Hae $O& SIS Ny AL E Bikarsdd resi n
covers the iyreqularities on the.surface of the recording nediumto
soot h (AP TIERUI I T1TEe TS, BHaBT TP T Bueridt HTH o GO 1

i nt ai ni ng. .hi t ch I St d, b i st £. Th
g SR deslaance sl b e e, | The
e onL el eep e ol g Boluol 6141 e A0 P o0 G QW e

wax i s reduce a urethane resi 0
; | ariti d 1 . . .  ah
bondad TaHE oS D0 Bl MR PEBESETY LHR sURAACE BhEEhE

resi stangerdiscd mPvadhd daveds af ly; afders fding the fddafi ciant .
Advant ageous Effects of Invention [0010] An ink conposition for

i nkj et recor @inng n&C eRhRHJA thidnt RIrREESERY LNYERKeOR ,cankaiigna-
pol yol efin wax (f) and a water-di spersibl’e urethane resin (e) serving
as a bi nderyriesigasddheidelerra£isi,n Vel svd riegu iayditd et ofsddhertr
pol yolefin wax (f) on a surface of a recording mediumto snooth the
irregul aiti @he uber elfy theprioki agnbbeighoss rekullesmahnpainkag the rub
resi stance. [0011] - 9 - In the ink conposition according to

t he preserittamentiiran,exdel Watter=ub speristareairatcharneatesi n (e) has
excellent filmformability and thus firmly holds the pol yol efin wax
(f). I ngEitdtculicy. althbmghotmeduse biietser baodeof rehénr endr dhag
medi um has a high drying rate imediately after printing, thus

i provi tp% HEFEO%RS d oo fruiha g5l sjiGinefg mnght e ysdrart clh Steerits teinme . and
resulting in printed matter having excellent scratch resistance and

- r ub TesTRARE B Stege N G edvackiat et erf Gan mEimg S mEndsefsdridl the — - -

n can be used for various recording nmedia, such as

i nk conpositjio : _
recorm|ﬁf%ﬁﬁﬁ%§¥%ﬁ?ngTFB®fa5§6rSéﬁmpﬂ?y,WQﬁB Ri ghegpeedmpAilALFhY
Fecor d i TR B A TR G N TR RIS CRTCAh O REcer
Chus. had e kel TR Y 185 CETURE and P QBOPBEFEe ahcs, oLbsE™
cree enje Ao fipee Pl es and  ohyglersr,PEREE! BhLgD,Bhens
ecor %, Shydle SRy Sovegon eontal s 3 BoTent (), g on
wat er - di sper gkbhg uigthanedr ekl €8k waRdoz BAl yakebbapwext(h)-
containing a pigment and two or more waxes having different
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



- 10 - Various raw materials used for the aqueous ink
conposition for inkjet recording of the present invention wll be
described in detail below Furthernore, a nmethod for producing the
aqueous ink conposition for inkjet recording of the present invention
with the raw materials, the scope of application of the aqueous ink
conposition for inkjet recording, andsa forth will be sequentially
described in detail below [0014] (Wax) As the pol yol efin wax
(f) used in the present invention, polyolefin waxes usually added to
paint in order to ngart,lubricity to a surface of a coating film may

be used $¥paratelty FHIH N Worbt MR* FFRhLA AR EDPY i orisforet
Pol yol efi.n xes are basically prepared t he pol ynerization of
nonomer stlbed\(lzﬁ"%o?ﬁ A g ' HH% HVRFHE% %f%eél%léfl?%%l%y%ﬁﬁ%’r bdR
serving as, a main cogggnent. Pol yol ef i n_waxes i cludeépol et hyl ene

waxes, polypropytens’ wakes, “ERASHBIyBuFend “Raxes ‘BREpAE by opRaer.
| 280 | 5] gl t hyl ovl ene. and
pOLYer L 8L S 001 5 TNOTEL R Sah 27 S S0 R 1P Y

pol yol egfi@rvlﬁ Co,pgay/d alpo he usad i g H& %@&%ﬁ&[ﬁ%@&

pr epare merization conponents o an ol‘efinic
hydr ocar -m%fygjigeg%gfﬁjfﬁ@%fﬁﬁéf@ﬁ@puction of various functiona
groups, ‘the concentration of the copol ynerization conponents bei ng
| ess thamd@p by mass with respect to the total ampbunt of all nonomner
constituents and serving as m nor conponents. Exanples of nodified
pol yol ef i n waxes deRell bgheresicy eneump diclsii e apeky ahefldn 2wax s serawhi ch
styrene conpounds and so forth serving as copol yneri zati on conponents
are grafgeiditiang meittharodidieicbpaly alaf idepmxes @t epay et ng heate
copol yneri zati on of carboxylic acids, such as acrylic acid,
met hacr ydii a atildy fradtedd acitthe atuebdalinmirdc @tiah @4 dicnesb i iyal efri n
waxes nmay al so be used into which, for exanple, COOH and OH groups
are i nt reochegedrdoiyng heecoixindat iIon tofe pelsgolbdf Bn lnax és ywngh raite of the
ozone. [0015] The ol efinic hydrocarbon, which serves as a main
conponeritilnf,orvitdre Ppredparet it ofnahe puotyalefliaradayy (Fplusat tio arhe
present invention preferably contains one or two or nore conpounds
sel ect edMa%m ey [varie, 1 HraA@Rd e tay Iwfdr arorel prasftedmmfiqre
et hyl ene al ane, pr%?ylene al gne, butyl ene al one, or ethyl ene and
ei ther TORALE T Yor
propyl ene al.one, hutylene alone; and still nore preferably ethylene
Bl one.  Sighiidant GCHHE Pt YT AR () ZhkSioe &Pn ke 1 or m of
particl es _each havi parti.cle size, whjch varies depending on the
P, | n SPEGRITOT |G BHRY Ao RIS SCEALCr e SR | i
conposiUﬁ%%dfaéafxx and. _deposi ted an a.regprding surface. Thus,
et

the pol yo I Wax Used i v the presentt 1hVéntion is preferably an

e _ id b i
emul si on “aXD5g@50$%Biﬁ%?ébe%ﬁ%e%h% bﬁg%gﬂﬁoaisE%§B§B%L§§ g§Qn§%giﬁg

aqueous emul sion. he rub si'stance o coa
filmwh &&ﬁ@ngﬁ&j de Iadded 1o 1 he didpk, GO ifi or
i nkj et ?Jelcor I ng, t(Le 6Q|ayoi3e]$("‘{ N wax ) “pref erugrbei y asrgaé%% ! ¥hd
vol une- auerage Pardd Gl &Sige if 4R 1 A0 NPe A M WR-BVEI A48 cles
particle size exceeding 40 nmeasily provides the effect of rub
resi stanGeiry o WHIRA\EIANS R tdait8 Sz & i0fe |@Ss tham 1080 ge
it is easily possible to inhibit a significant reduction in the gl oss
of a primmied jcoatingohil imswbil enprovhdi agutBaesepligabnef didpersion
resi stance. In this specification, the particle size of the
pol yol efiisn ese Irlefrer S i 6t raejdin-anidriage 9af tdael & iz e measiued by a
dynami c light scattering nethod. Specifically, the particle size
i ndi cat €4 1an \nalwien oo letaierideknyy ldighitfiasg: ree ssaa rpRriukc lree sdisspercsi.on to
200 to 10000 times with ion-exchanged water and perform ng

Disclosed is an aqueous pigment dispersion containing a

HRY | heh P AfsHe bl yramsRer@wlise a



[ 0017] The pol yolefin wax (f) may be prepared by the

pol yneri zation of polyolefin, pyrolysis of polyolefin for general

nol ding so as to reduce the nol ecul ar wei ght of the polyolefin, or
oxi dation of the polyolefin. Alternatively, a comrercially avail able
pol yol efin wax may al so be used. Specific exanples thereof include
CHEM PEARL series, such as CHEM PEARL gM00 (pol yol efin wax, particle
size: 680 nm softening point under an environnmental |aw 132C,

manuf actured by Mtsui Chemcals, Inc.), AQJACER series, such as
AQUACER 552 (pol yolefin wax, particle-size. 90-nm nelting point:
130C, mehiuf Gt STl by BRI S APIASE RERPFINEDC i es, such as

Fi neTex PE-140E oLonefi max,]%?rticle ize: 100 nm manufact ured
by DI C SPGB tigbid] @ StY G HBIFEIUMH & the pol yol efin

the vax. 1T DA oA T VY T Th 2 BRIl o APt Qe T a
|1 t of the i t t of t i st '
casi |y praeer v TRl BRI AT, S a i e
eas | Wi th & S e
the of f e LA GEA PR BT 0o T BRTER S0 Has g the

anmount ﬁ%&%@s?ﬁleﬂﬁﬁé rhj}’@ﬁ%ﬁgj)oz{img)fﬂ? &ade Hr (Ll X% dd)stshce

prefera ange of '3 to 100 and nore preferably 5 to 100,

wher ei n G repiesentsn thepol mol efin wax (f) content (percent by
mass) with respect to the total” weight of the ink conmposition, and Df

represents t BRweRlcH e VSrade fRasl Glo@n@d & rofMhelken k@ anal ue of
(Cf x &) is 3 or nore, the effect of the rub resistance is easily
provi dethe MMerncdrites Malrte Dfuddds XoiFnerns di¥borsi®@ss,dd hetefdredy of
the rub resistance is provided w thout significant reductions in the
gl oss ofhashe prifnteitercoatiungdd lsnarce]entddinetstiabiditer fd02G]g the
(Wat er - Di spersi bl e Uret hane Resi n) As the water-dispersible

uret hanefrlesin (e) used in the present invention, various

wat er - di spersi bl e urethane resins that can be used as binder resins
for pai fiisateyorbdissed. In particular, the water-di spersible urethane
resin (e) is preferably an anionic urethane resin prepared from an

or gani ¢ poisfitsdeyiaiatelrat | east one ani oni ¢ group-cont ai ni ng pol yol
sel ected from pol yester polyols, polyether polyols, and pol ycarbonate

- polyots €4 having a hydroxyl ~val ue of - 10" t0~350, “and optionalty-a = = =

pol yam ne and/or _an additional active hydrogen-co tainLn% conmpound

having a - 51 lipP@Earssswbingrerofesos asr ite 80P 1A 662 1P

Exanpl es_ of. t he or iC [ LEY, nate that may be used include
aronati?ﬁ%ﬁ%ﬁ%%ﬁvgﬁg eéﬁﬂ%%éﬁ as’ 4, 4' - di phenyl net hane dii socyanate
2, 4" -di phenylpet hane _di_i socyanat e, .carbaqdi i m, de-nodified

i phenyl et WENE a1 SEB5ARSEs Ok aT D R e CRERA A SBcyanat e,

phenyl e%qdliﬂcsagﬁi?p%oe_, a%dqj(y_l ng; i socyanate, and naphthal ene

di i socyanate; al't phati ¢ pol yi socyanat es and pol yi socyanat es

contai ni ng alpirgygl.i %a?a‘h}é%feub%%xaﬁéiﬁéda%afﬁ%%”%?v?g'i%ﬁ%i@ini socyanate,

| ysine diisocyanate, cycl ohexane diisocyanate, phor one

di i socyanatie,-Hiscyehahexdgrthaneg i i socyanate, xylyl ene

diisocyanate, and tetranethyl xylylene diisocyanate Among-these
conmpounds, apeN4yelja@wnes caluineRatii e cROPLtEPEY 2RANE clag iRhef er abl y

used.
Publication No. 2004-131586
PTL 5: Japanese Unexamined Patent Application

Publication No. 2005-336336

Summery cof Invention



[ 0022] As the anionic group-containing polyol, an anionic polyol
containing at | east one selected fromsul fo group-containing polyols
and car boxyl group-containing polyols my be used. [0023]

Exanpl es of the carboxyl group-containing polyols that nay be used

i nclude 2,2'-dinethylol propionic acid, 2,2'- dinethylol butanoic acid,
2,2" -dimethyl ol butyric acid, and 2,2 -dinethylolvaleric acid. Anong
t hese conpounds, 2,2'- - 16 - dinethylolpropionic acid is
preferably used. Furthernore, carboxyl group-containing polyester

pol yol s ﬁrgﬁared by the reaction of the carboxyl group-containing

pol yol s SHePREF3 bust Pot§Rar boxyl i ¢ aci ds may be used. [0024]

Exanpl e @ e sul fo group-containing polyols that nmay be used

i ncl ude E 9@ ter polyols prepared by the reaction between

di carboxylic .aci.ds, such as 5-sulfoisophthal.ic acid, _

sul f ot er epht hal i'® f&<§53%§hfﬁigﬁﬁh£%%§%ﬂﬁ<inW%%§%@T&¥>PrOVlde an
sul f ophe i SO halic acid d salts thereof. ., an

Iomnnlec% %§%$§i€#§ %%W %ﬁ%ﬁl%%gﬁlgsl%ﬁ}ﬁﬁeﬁﬁ?%ﬁ%&ﬂﬂt(EHQHQﬂH%ﬁHF
gl ycol, P ycol i propyl e ol ,. and 1, 2-propanedi ol .
[ 0025] 0 é,@s Ségév\%(%gr@ad‘?isrgirg% Jlégau&e e e )P rucpee it he
present 1 i QN - di sper.sj i ond t e

Dt cpar ed 17 o G e o Y Zoc e o e o A el g
hydr oxyl -yl tis 0f e hfd 0 ARP.hWH dhi S Sc?éxﬁ‘éiltcg%ﬂ 'rl%ﬁ;POAr}’c??l

pol yol s, pol yether polyols, and pol ycarbonate pol yol's, an
cont ai nSs@ltud @8ttt ONS-ENGHNi ¢ group, is preferred. A

wat er - di spersi bl e ani oni ¢ urethane resin having an acid val ue of 20
to 100 wiadoglespect to the resin solid content is preferred in view
of the storage stability of ink. In particular, a water-dispersible
ani oni ¢ ur et Taneveesiomehahiengocakgading vabwe cafs, 2@ htto pe@swinth respect
tothe - 17 - resin solid content is nore preferred. [0026]

The ani onienirietthans il pr efereahlsy ihds convwei ghti-caay efcage mipjleacul ar
wei ght of 20,000 to 100,000 and nore preferably 30,000 to 60,000 from
t he vi ewpstandiofg ,achievdqupaugook ralmpyesl thietrwesm tahie ik sejpeciecon
properties and rub resistance of the anionic urethane resin. [0027]
Exanpl es(&f, t3e 330iqem i quiciasde adirdfiche s isuclhpas cethyrlesrteditaniale,
1, 2- propanedi am ne, 1, 6- hexanet hyl enedi an ne, pi perazi ne,

55.
1 ch

2 5=t e A PI P AR AN Edphot ot 8F adtt-peerstble urethane resin-(e)y— — -

4,4' -di cyc Oh%ﬁ{' t hanedi am ne, 3, 3'-

di met hy - hékyiatet Hanedi ami ne, and 1, 4-
cyclohegﬁgggbanine; di am nes each- havi ng-one primary am no group and
one sec 'y am no group, such as Nhydroxynet hyl am noet hyl am ne,

N- hydr oxyet hyl am_nget hyl am ne, N-hydr oxypropyl anm nopr opyl.am ne,
N—ethylaninoé ﬁyPgHFﬁg¥ ah ﬁpWEPﬁggéﬁPnEBFoé9ﬁaﬁ£ng?cgﬁp§ﬁﬁines,
such as _dj 4 tri.am I r triamne,. an .
triethyf%%gie glnﬁﬁ%;§%§E§§§%ﬁgﬁgg%%%ﬁ%é§1ﬁ?’&gfﬁﬁe%hﬁ,ﬁQ;YOlefln

di met hyl hydr agi,pe, @ < et enebj zine, di z] ,
such as succinPc éciggd%ﬁgﬁggé?gg,mégig?cbgg¥gﬁgihﬁd?agkgé?églg gﬁic
aci d di hydheal 8% ebarie A didydiazidg 2agd hali ¢ aci d

di hydr azi de; an senicaF%%ziéééﬁ such aé P-senlégggggﬁaggr%pionic
acid recording 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



- 18 - hydrazi de, 3-sem carbazi dopropyl carbazate, and

sem car bazi do- 3- sem car bazi donet hy1- 3,5, 5- trinethyl cycl ohexane. They
may be used alone or in conbination of two or nore. [0028]

Exanpl es of the additional active hydrogen-contai ning conmpound

i ncl ude glycols, such as ethylene glycol, diethylene |ycol,
triethylene glycol, propylene glycol, gl,3- propanediol,

1, 3-but anedi ol , 1, 4-butanedi ol, hexanet hyl ene gl ycol, saccharose,

nmet hyl ene gl ycol, glycerol, and sorbitol; phenols, such as bisphenol
A, 4,4' - dihydroxydi phenyl, 4,4'-dihydroxydi phenyl ether, 4,4'-

di hydr ox§@ti pHeahyie siafage Hydrioben@sd Hinsghedola Rrigi@d image.
hydr oqui none;_ and water. They nay be used al gne or_ in conbination of
two or rMbtElnolgregulariqheiftiesSedt st Rt HETE T 66 Fe)
used in the present invention is preferably in the range of 0.2%to
5% by MHEY \T 3 RS TROTUS TGN GIhe i Ssii5 on.
That is, the ma;er- i S ersible.uret@ane rgsin cont% t Ce gﬁrcent by
mass of THE S ot 4 WEgRESSEEhd AR S S0 SPFESH Y s g?eFE? Y€ n the
range Ofreos .2n tsoerSV and Jore oref er abelsyi O.CSOVt Q. 2. Aé vat er -ucii ép riséisblo%
ur et hane” 75! n° cont ent™ e p%r ft rby se ot %.til or- 1ore &4asi y

provi de e Inprovi . di.spersible - 19
- uret hztn%é1rseggrlae&c% n(%oge ntJIHQJCeXOepéeér}gjeln 6% Q%H%Zﬂs fgéf V%*O(;%:t‘q e%s% easily

provi des; f - [ A t:he, fii ﬁ%Hgld 030Q]-

(Pi gmn?}g%ﬁg%ﬁlhég'esﬂsf étdc}cgjtlhlr(;l:ﬁ;[pilglf{r%ragrﬁ‘/%r a uslé%j)éflrflsgsn%gﬂ&t}éeous

pi gnent H Spers{ay i dihesdrasantyd e QN a N QWD YBanitaRigment s
and inorganic pignments nay be used without limtation. They nay be
used al one orrhien uG@FRIaRRL ir@RinEXARPLES ieffatheryl giBRt rbRmhyde i eygan C
pi gnents, such as qui nacri done-based pignents,

qui nacr idioffespd manerpaseith i greiaan diix g REsed i lgarfSn wax
pht hal ocyani ne- based pi gnments, phthal onic aci d-based pi gnents,

i soi ndolambrehased i grenirs] et hae-iaz areidiate-deased ol gmerteshane
ant hrapyri m di ne based- pi gnents, ant hant hrone-based pi gnents,

i ndant hrmrssi-rbaSidldn pi gperitas,  fHeaviamtendrreriiadsed pisgreenteg,hed.  In
peryl ene- based pi gnents, diketopyrrol opyrrol e-based pignents,

per i none-thiss atk Eiggrenttdie quahdphtthigidnes fasateditgnedtss surface of

ant hr aqui none- based pi gnents, thioindigo-based pignents,

——benzim dao AR sHIED R didht s Thige thRerBRsE@SppgAeaes s ARBraped ~ ~—— - = -

azo- based pignents, and condensed azo-based pignments; and inorganic

pi gnent sl,m%ﬁfg'rﬁtﬁlbt iafdR R ALz ifidToxi de, iron oxide, chronium

oxide, iron black, caobalt blue, alumna white, iron oxide yellow,

vi ri di afdAHAIEAYS cFef,qutt%cﬂforFé}V%rﬂ%m yel l ow, vermlion, cadm um
red, Chrﬁgﬁlﬁﬁllomh nol ybdat e orange, zinc chromate, strontium - 20

- chromat'e, ite carbon, clay, talc, ultramarine blue, precipitated

bariun1su|fa e,.b%réta go der.. %aIcLu§Lc%rbonat§. mhite Igad ¢

Prussian bl ué™ mél g nese 2vi-of6t ;- “Carbod bl a8k ST F&%Iﬁ&ﬁpﬁ ﬁagr,oand
| -b d _ni .. Thes i . f - d

peari - basg Sqoéneg!%{r% SRS P GRS, J1BY he Ohi;%ﬂ%gd}ﬁrﬁea‘%a a % have

. <
sel f - di sper perties 1h an aqueous "nedi umect ant)

As t he qHﬁgg;_ t ?éy : i i r i tion,
comonl y nownacrihS rrecstlalbslmeeg d;%l t abrfegl{%%lri I nk]j egerlfa‘}gglrggiaﬁs;%nngﬁnb%\eé%nused.
Exanpl e%é)g‘ir{.hemgnﬁ%a@& iachudecpal-xhydrbg,abeohoLs, (3ueheas
et hyl ene glycol, diethylene glycol, triethyl"ene glycol, polyethylene
gl ycol , ol yprom ens: alicln Andnglyeerd a pRladdin rdlaefol Al kyl
ethers, "such as ethylene glycol nonoethyl ether, ethylene glycol
nonobut Wmtthershdietragene ol el trneist hivlpeiiely thetsenehile
gl ycol nonoet hyl ether, diethylene glycol nonobutyl ether,
t et r aet md ignen igliteplc Honametiedi fidiers. and propyl ene gl ycol nonoet hy
et her; polyhydric al cohol aryl ethers, such as ethyl ene glycol

[0011]



- 21 - methyl-2-pyrrolidone, N hydroxyethyl-2-pyrrolidone, 1, 3-

di et hyl i m dazol i di none, a-caprolactam and y-butyrol actone; am des,
such as formam de, N-nethylformam de, and N, Ndi net hyl f or mam de;

am nes, such as nonoet hanol am ne, di et hanol am ne, triethanol am ne,
nmononet hyl am ne, di ethylam ne, and triethylam ne; sulfur-containing
conpounds, such as dinethyl sulfoxide,qsul folane, and thiodiethanol;
and propyl ene carbonate and et hyl ene carbonate. They nmay be used

al one or in conbination of two or nore thereof. [0032] Anong
t hese many hunectants, a hunmectant havi ng a high boiling point is
preferred in oy d& a8 MOMRIGRLE 0N FECOE ARG Fiogiém Pavd e resin
with a djsperser. Preferred exanpl es, thereof i ncl ude pote/hydrl C

al cohol ssTEHEH Ay Sty I"@ﬁeeliﬂ ersihylsy kg?%o‘{esjd? ety
gl ycol, dl(g%lgp n%ﬂny et hyI % QeJJté:s% e glycol,

I : dﬁﬁ%t f
gloy%:/ggr) l%gnf amunt of the h rbcgé)t% gi% ries de ensl gg on
a resin Aol Hh aquegds i K gﬁ& i'SPérefa 13“‘. %otrﬁlgdrz? 10%
to 300% Jdy 0Q% t t
tg t he pi gm&*ntes Cf%qﬁg%)r%&%%éhg %géo alzaniC}ln %em Jisng},rmhrea ae;"ezgleg

t {
The Funcrron ol e fﬁﬁ%?%ne%ﬁm gy BLEE 4 0H 3."0#.“?3

resin (Whcapable ofid ingl v goatd ng siHdaces f atﬂcgr?égulp@f&egf Cu{es by,

for exanple, aproduction rret hod described below is nore preferably
used.  printEe rHtUY G OFOHP-SAEBIAH NG eSidh (R)s Usedhdd atrn? rub
present invention has an acid value of 60 to 300 ngKOH g and

pr ef er abies iOhiride 1830 JrYKGH @k | B tof1 yissnensigrilddihgand | ong-term
storage stability. An acid value of |less than 60 may result in a
reduct i arhed e fopdy,opftid iieik yedmpaseidiicm tdwn dspersl dostadilddy of the
pi gnent. An acid val ue exceeding 300 is nore liable to cause the

aggr egatriemd mfintdhengad igrve rtucan ce arene acesiilrty imedd ar éducitrigon.dwn t he wat er
resistance of a printed article printed with the ink conposition.

[ 0034] absorbEid ldtivoniandyrioighcaretes mmigtdesi mpd)i deedsics.

nmass- aver a e nol ecul ar wei ght of 3000 to 50000, preferably 4000 to
40000, Zdref erabl y 5000 to 30000, and nost preferably 5000 to

20000. The reason for a mass-average nol ecul ar wei ght of 3000 or nore
“is—thata owee- ﬁﬂPé@Hﬁaﬁn\KeF@ﬁP%éﬁPPsfPﬁ pekiek rReerding- - e o e

di spersi bili but a reduction in long-termstorage stability, which
is pr on@ctcc?ré%/}d% W S BRSPS iR %ﬂ%&qwld}%ﬁé}esl“ﬁeéft ability

f th t...A | | a edi 50000
prone. t B CRREE THS O R0, Teruds e 8 in AHb HHts SO SR (34 -
b t t th t
roper L rRE Y .n%' HPEFR Oaf%fs‘)%r%tsce%%%sél%%én[% GO0 { he
stani | e and e elegihan, By aRarl 6.0h IS £ ORI el

nmass- aver age no edular
Description of Embodiments

[0013]

An agqueous ink composition for inkjet recording of the
present invention contains a pigment (a), an anionic group-
containing resin (b), a humectant (c), a basic compound (d),
a water-dispersible urethane resin (e}, and a polyolefin wax

(£).



The anionic group-containing resin preferably has a glass transition
point of 90C to 150C and nore preferably 100C to 150C. A gl ass
transition point of 90C or higher results in inprovenent in the
thermal stability of the aqueous ink. In the case where the aqueous
ink for inkjet recording produced fromthe aqueous pignment dispersion
is used for inkjet recording by a tbeﬁgal_ jet method, the property
change such that ejection failure is Caused by repeat ed-does -not
easily occur, which is preferred. The glass transition point of
the anionic group-containing resin (b) in the present invention is a
cal cul at ed valayd coist diavedaftegmagisagisad diegi thihen agpies gink

honopol yners of vinyl nononers constituting the resin on the basis of
t he Fox EJWRRT N omheck| Byl ¢t arptey SN od it EhafPreHo oo™ ar e
described, in "Introduction to Synthetic Resin for Coating", Kyozo

Ki t aoka,"¥+¥ i€ elf G orPeFt i fistiihdre tenfer tigrnpegs, apagésodes

and 169._[0035 . The anionic group-containing resin (b) used in
t he pre%‘%ﬁ E?Irf%fgfﬁlirlﬁl J?q%e REE DI FIRIFIHAT ndBr b kktter - - 24
- dispersible by th eutralization of the anionic group and that is
capabl & ‘SICFTH NG St aH PARAEH: droper S BT &'t (14 U e s

action Qgha basi c otalyiele d servi NG, ags[rha neutralizer wthout using a

di spersionh stapiliZer >y o o AT YrodpemHi ithg T
resin (bj)n%j\seecd fél:é].h:?irpc%esaq{g éé“’%‘éﬂrﬁ”‘wi@ k%)eﬁ sseec&ueecr{teidaflryom f_or
exanpl e, pol yester resifis, epoxy Tresins, urethane'resins, “and vinyl
copol y -lt;eh:i ; i i d- based resins, maleic acid-based

resi nsfrqg?ssy%lzlne- lejegfér%alsli%sk?é:la%' pol yvi nyl acetate resins, which
contain fagedj onal groups, such as a carboxy group, a sulfo group,
and a phosphate group. Anong these resins, in particular, a

vi nyl - baggg:)copol yner _prepared by the reaction of an anionic group
cont ai ni ng vi nyl nmononer conponent and a hydrophobi ¢ group-contai ni ng
vinyl nononmek eerPEntolies ipY el r efh EX8dPiestBé phesaAtORhGeaE9HR,
i ncl ude functional groups, such as a carboxy group, a sulfo group,
and a phosipleteet igr axke A wardidy gidsp-tedPaaint ng r@sidy ito pngfard ed
because of its better dispersion stability and | ong-term storage
stabi | i thub{i@0374 to a sxamguieDfa tdvettiard diylngmeyp-eontsaichi ng vi nyl
nononer conponent contained in the vinyl-based copol yner include

—acrytic sasadatmdvhaor il cadiidiat e ed o adi < u e fortotomic ragied. - 0 7 -

25 - Exanpl es of the hydrophobic group-containing vinyl nononer
conponento lysd@ ftig eeiser e tchdad imA Llnasaderegissl yavertisy pol ymeri zati on
i nclude al kyl (nmeth)acrylates, such as nethyl (net gs)é]acryl ate and
et hyl (RAHFEGHAsIOn 41 yonarand fa5h fesaificw a9 phkdhylass or

(meth)acryl ate, benzyl (peth)acrylate, and phenyl et hyl

(et h) aer%ﬂeat@eﬁﬁ%y GATSFFRAY SEG Y hidde$ Msddh SRR tani de,
met hyl a | am de, net hacr.yl am de, and |_.eam de; unsaturated

11 od Ol e HAR oIS e TRt T HALY ARG ed
Pydr ocarBiie”uth R VTR Y BB 1R e e e Bl i
vi nyl cy ; at al ogenat ed _hydraocarbons, such as vinyl
chlori dgfo\r/}*ﬁ)rﬁl %dénlr?{)glsoﬁell%sr'i %gl,cqlar? teentt%rygﬁnl%r (?é:toll?yltieeﬁlee;’ NG st yrene
based Sy .S 8 %[l;%it}y e, an i nyl tol uene.
[0038] Wﬁ%‘?ﬁlg 'vilé(r%‘;ﬁa-%ﬁz?eiﬁ%%&l yImer J!Ie? éf:rg)?“ertgb 3“0\641105 eyrESe'ne- based
esin pReRAradd LRM\A IALARLRAS ol TONAERLES Hadd GrA% e
hydr ophobi ¢ group-contai ni ng vi nyl nomer conponent. th respect to

the anowyqigf: ddhe rHHIRRE AR JPRATRY . MY IG IS A I RARRIGnt s
group-cont ai ni ng vinyl nononer, contained’in’the styrene-based resin,

the styrgmrerbases PIRGTRN CHRRMRMN Y eMd ipT PR%RY HRgHOor nore

and preferably 70% by nmass or nore, and preferably 95% by mass or
introduction of various functional groups, the concentration



- 26 - the styrene-based nononer conponent content of the copol yner
resin is 50% by mass or nore, the hydrophobicity of the copol yner
resin is increased; hence, the pignent is nore strongly coated with
the resin in an aqueous system thereby inproving the ejection
stability and achieving high print density. Furthernore, this is
effective in inproving the durability,9f_a printed coating filmon a
recordi ng nedium A styrene-based nonomrer conponent content exceedi ng
95% by mass results in a reduction in the proportion of the anionic
group- cont ai ni ng nononmer conponent that contributes to dispersion.

Thi s may*k eeif eCcenfel Wrapetah oo stamenent ake e lotg-term Sortage
stability in an aqueous system [0039% In particular, a

st yr ene BRFY 1T ELhasetPeEsi P prltparder ¥ rastr el yi§ @ e improimaiet hacryl i c
acid serving as the ani oni c group-containing vinyl nmononer is

pref er ab?‘ipﬁ%?eﬁi%tst S tSR N DALY (FIWABW of EFeT@LESerSi on

stabilit nd, the long-termstorage stability of the aqueous pi gnent
di spersi%%(%aﬂ]uecg]ﬁko% i i"fﬁf{?%rlq%%ﬁ § nfAypditied \wen the
styrene-a | c-based resin, which is a copolyner resin, is_prepared
From t B G TErS WATGT HORBHET CEnpemsnt T I R b 15 Hbi d
and net |1 i t serve as the carbaqx r oup- cant ai ni ng vi nyl
rmnomartslﬁa§ ]{ leﬂq?andoc%é:éo%@eyrnlezra&zla i I(ﬁmf ?%engco%a%eaéroﬂ% ‘i rﬁﬂ’ ved
during rgsjq t hesi t.her yqnhgggi - 20 uniformty of
the resin. TO 4%]53% %Ol@%%am C c&rrp&%r%ci ﬁ)zt%hae_t neutralizes
the ani o & Oraup Oft {148 c?f“'cgé}!kﬁbﬂl%@'é?& 4l £ dbr N QRN £
basi ¢ conpounds and organi ¢ basic ‘conpounds nay be used. Inorganld
basi c CQ&H_&Q&H&?@I& JdBie RiLferd edhecalne A basiisirepginilbgq
easily adj usted. Exanples of organic basic conpounds include am nes.
Common gid INesle SUC Atk STeidy A O de dided hH@MgcH, T gt dapne,

et hyl am ne, diethylam ne, triethylam ne, diethanolam ne, and

tri et harGael Ok gp@pd iddedntAdigsedayy hdised e itdieywmr e
because they are generally |liquid. Exanples of inorganic basic
conpoungsoliyudlafien wedreoxivdieh efiraldealdzaret.al s, such as potassi um and
sodi um and amoni um hydroxide. In particular, strongly basic

conpound@rcd preferred because they are effective in neutralizing
the anionic group-containing resin to increase the dispersion

~ stabitity-of ThrReopedapac, hggaeichirbahlry whitgér sgirdes o6 -at katin-metals;, ~ —— -

such as potassi um hydroxi de and sodi um hydroxi de, are preferred. Such
an i nor GEHIRCTIEAS ¢ %@?ﬁ&%@ﬁ@%ﬁ@l tded ol ioHe figr maet @
aqueous solution with a concentration of about 20%to 50% by mass
from t hé*SA%vipoithe SrreSHit aditeon RicdhaLP I SEhalinsy ofeo®&L[EWrhe
anount of the basic conmpoun (C?t% added is set in - 28 - such a

manner tHat"Yive PG 9 729 iF QY ARE amrsmyd ene, and
group-cqntai-ning resin _is 50%ar re_and pr.eferabl 8g‘§)or re from
the vi e\%bl(}_‘lyr‘hen(%q i“\?ﬁreoﬁrﬁgéetrﬁ%ﬂd’i %&yﬁe&? PR 1t tﬁ’é‘)é’(ﬂ’iy @resia%ne'
stabili t | ang-term st.orage stahility in_a.water-soluble
sol vent . iﬁef‘%glﬁpglﬁoln%ﬁi 5 serprlljgtleﬁlar 3¢ Ied‘rqwr%/iprﬁotpé’&.e%uﬁ’ﬁ antially,
t he upp lJjna L. i 09 I f.er abl %.or | ess .in order
to mai n%lltr?}lﬁﬁ%'d%svﬁ)%glr ﬁo%% ?’?%b%ielaf%[%y}ww%ttﬁlﬂ%ﬁgéeljaé%é& 85?1 ﬁ’glene
| ong- t er;N5i0r aQ8 -, 18ef01.8 e hasi QLR i [ I %F"
t oget hera wi th the ypi gr?er?t oand t he :Séc(silqnqp t he %g)seiflg%g%l o%r% E)nei S
pref er alliy@ xed, in one step, with other conponents to be contained
in the pignment dispersion, thereby preparing a dispersion. For
exanpl e, thepdesperpion FAY Bb3QoberPhepakedrbycanPhir ahi t¥e0ko8heps
of, for exanple, mxinhg the anionic group-containing resin, water,
and t he d¥agia¢-ta@TReUREG dho hE@i Mg af @Sirt i%AlUlsior and iaddiag ikhe resin
solution to another m xi ng conponent, such as the pignent. However,
depending on the wax, in a coating film to be formed when



surfaces of pignment particles. The term "the degree of
neutralization" refers to a value calculated fromthe expression
descri bed below [0042] - 29 - [Math. 1] Degree of neutralization =
(((mass of basic conmpound) x 56.11 x 1000)/((acid value of resin) x
(equi val ent of basic conmpound) x (amount of resin))) x 100 [0043]

As a method for producing the ink conpesition for inkjet recording
fromthe foregoing raw naterials, a nethod may be enpl oyed i n which
an aqueous pignent dispersion containing the pignment (a), the anionic
group-containing resin (b), the hunectant (c), and the basic conpound
(d) is prepad@reany thercemees ki @onpdstisord and rigrasiieadbrali iy i s
produced fromt he aqueous pignent dispersion. [0044] (Production of
Aqueous FRGEM D Speratdn) Thus, the modyle filfe Vakusses pingibst

di spersion used for the ink conposition for inkjet recording

accor di i TEFR het BYReHR™ | 1 ehtd GrEal he 2 GBS (@) S hd B it

Phe. pr oSHEG o 1 rie okt G BufBturt T h b oy RS ton. |
st bt ShakerL BAT 10 114 T4 TRT1%. Chahd T & U | gt aes
DI NO-M . . SPI L d NANOM ZER...[.0045] A
di sper siL%r}le gcgfﬁ%g Jbrle%rECle)!r\/:c {-)%r_’nelisp bﬁ%bﬂadr itﬁjge al’\IllAk- %np-osrr:'iéltoul} eéor

havi ng t :ﬁﬁgq:§ggggg% [ B iﬂﬂe j ' d

di sper siir}g( e pl gnent %’n%%zpél sin |ﬁpt"ﬁae}9 Xt [}#reedfﬁlt%!hg{gsa%

di sper sefo1ignd\r AAICEd Ne AGUEQUSs DI DBt i SPer P Thm . TO PB4 UG -t he
aqueous pi gnent di spersion having satisfactory di spersion properties,
a m Xt urgy&yai g i dhe P reilged i @HE HOUR; GHEAIH NG HESI N,
the hunectant, and the basic conpound 1s preferably subjected to a
kneadi ng: e il ifest prpideat meNh sbepmechvRragduChbagtaceel ared
m xture that is in the formof a solid at ordinary tenperature before
t he di spef sies strem 1000 nnkneiadiing dass ider frysmiblundey fitghbishear i ng
force in the kneading step, thereby pulverizing the pignent. The

ani oni ¢ grgyupticETtAi redurtriesi nirswild eyldes tdfe agdiitritend afodthieng £ilm
hunect ant and the basic conpound is pressed agai nst surfaces of the
pul veri 28t Jrarmiatigbing Héremf mdtowhguthesuattangef the pi gnent
surfaces to proceed. This results in the production of a col ored

~ kneaded m xtéfetha st kPeEdicetigngolthe REToRdlRasyzeerpetieure, the

m xture containing the uniformy dispersed pignent. In particular, in
t he cas@WHEHETiHe Wit gifi e % difb-c FrflaIne iy S'esieh Ragtgicle size
styreneacrylic-based resin and_where the proportion of the

SRR Soriohe?

. he .
st yrene- wapic chnebtt GeAF tREABHeMETNEd5005 By ChhSadRY

, in .h very. good affinity for the pi t, th
resul ti S P ST P ory R 17 o THE FOMERE i Bh e e 7

This i ”Rara%v%sartthl%lcg ScB.esrpseirosnlosht ac%l I2|Ot0y t%f 1t0rb%0 _ti:;’n]és_ with ilon-
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 pcint or softening point under an
environmental law of the polyolefin wax (f) used in the

present invention is 80°C or higher, preferably 110°C or



aqueous pignment dispersion, and gloss, durability and basic recording
properties on plain paper, such as water resistance, of a printed

i mge formed of an aqueous ink for inkjet recording prepared fromthe
aqueous pi gment dispersion. Furthernore, the image recording density
i's increased. To satisfactorily performthe kneadi ng step by
appl ying high shearing force to the_m’tléztgre, the m xture to be
kneaded preferably has a solid content ™ of 50%to 80% by nmass and nore
preferably 65%to 80% by mass. The proportion of the hunectant added
in the kneading step is preferably 30%to 100% by mass with respect
to the prighs, burdusaeritculaphs gt erableasiiq’ ¢ use 14E Gdtdahusay
material s together and apply a sufficient shearing force to the

m xt ur e. thhe'PF opgRa ion SFsthe Fesile ubwan iof e Ydelri g sarepirils
preferably 5% to 50% by mass with respect to the pignment because the
pi gment St Rurded oA 11GUMIRT O RFSvith the resin and only a
smal | arrﬁjgcg];t of the resin unadsorbed on the pignent is present in an
aqueous i Um [ 0046] Exanpl es of an apparatus used for the

kneadi ng step.incluyde.rall mlls, Henschel m xers, pressure kneaders,
and pl anet ar@hﬁi X&) .°lﬁgﬁélr§'taﬁse(§,) T3eh Pgs PEERSERE! P *BFs, pressure

kneader s nd planetary mxers,, each equi pped with an inpeller_and a
m xi ng tpaon%r%%lgltz%alno e?%né)a? P fgir?,_ E%QY =Pt et eor$ eDcPrHG’eogelfs]é" e
sol1d coplal, £, be 1 aldag, dudig eadiaid and pPeradss a dngaded
m xture 1n a satisfactory dispersion state i's easily obtd ned.” I'n
particulary., & pfanetary, o reg hecause t :

pl anet arEf/Jr%l[xer 13P,| ows %{r?eda%?irlndgét%g{% t to be gg'rfggﬁggﬁfgflgg\?ﬁde
Vi SCOSi ty dadrcially avdh 1418 £330 JURIA 1 R KNeadi NG S1eP YSoq.
performed before the "di spersion step to disintegrate the pigment
parti cl espddi tite deneashidy wiad Ntigdine raEv ekand ywher e sid aces
of the disintegrated pignment particles are sufficiently coated, it is
possi bl eeHRMIFRIRICEI4dTe @sisailse PirgWRH, HSREISEION e AadiNggn
aqueous nediumto the solid colored kneaded m xture, m xing the

resul ti rgpfiediure paint aptdeanadrl yerstiindringhtarid did:utlizzgf d,he m xture.
To achieve nore satisfactory dispersion state in the aqueous

di sper sitmufeditumed ey Miregai rithediisparsserlmmy) f WUEEDesarsed, | n
this case, the aqueous pignent dispersion having satisfactory

----- propert ik as FRUAGRRICEER bip odi wplerfsirovasnegtemsritc eors iz esh @t i me =~

because of the fine pignment particles and the satisfactory coating of
t he pi gt igwr thdinds width Ghaarasfast ol y BYK Japagoi-dasesd
coarse particles that cannot be disintegrated are present and

aggr egat’dd G i EE o EHCH s He nedireo W piddie nte di vsp & fsino i aor

i nkj et recaording produced - 33 - by the foregoing nethod because of,
f or exarPﬁret,lCclﬁar%&e:i A 4h& My Fperifiess wgred iy r%ﬁgr?é{ré?qré‘l%l,o@uch as
t he pi gn@g)t.B The coarse particles may cause clogging of a nozzle of a
printer ]T(-:]duce the ink ejection properties. Thus, the coarse

ticl f bl db h . 0. i f ti
Pl tration o PePCEREes: BREPOL: 65 Sh AB anksas Bpamint UFSHerEion
th tJ f ink., [0 P L f 1nk Coa iti
or e RAEPALALN Sl % ko T0AL LProductl.on o, Lk comogi 1 on
adding tjae, pohyol eti nauaxoandytng yal,ecsdispersible.igipage Lesin to
the aqueous pignent dispersion produCed aS described above an

di|Utin%V%ﬁﬁiﬁe%P@Hdﬂl!Qﬁ@w%&edﬁiﬂﬁ%ﬁﬁ% '%“%dﬁé&?‘%ﬁé“@ﬂ%@d% of

sol vent. The ink conposition prefera as a pigment concentration

of abouty %@, akQuls thA%DY MBss 1 OWRyided.  THerhat @éséggﬁbkﬁe

solvent with which the aqueous pignent dispersion is dilut

pref er ahlak GARMAIN SR MAERItSQI1EbIA Qr gani G sSelarentisHecadsaddhe
wat er - sol ubl e organi c solvent contributes to the preveéntion of

large amount of the wax in order to provide the effect of



The incorporation of a water-soluble organic solvent perneable to a
recording nmediuminparts perneability to the ink conposition, which
is preferred. The perneability of the ink conposition is a property
required to adjust the perneability of the ink conposition to the
recordi ng nmedi um and adj ust the dot size on the recording nedi um
Exanpl es of the water-sol uble organLCI?oLvent havi ng perneability

i ncl ude | ower al cohols, such as ethanol and isopropyl alcohol;

et hyl ene oxi de adducts of al kyl al cohols, such as ethyl ene glycol
hexyl ether and diethyl ene glycol butyl ether; and propyl ene oxide
adduct s 9te af Wy | red ephies - such as propyl ene glycol propyl ether.

[ 0051] The ink conposition nmay further contain, for exanple, a
known add?@3%k in addition to the water-soluble solvent and the
kneaded m xture for the_ aqueous pi%nent di spersi on. Exanples of the
additive thatRSPayddéd sdhcaiiedtitn Studdcapedlyodefdgene, (BM deldicfyi ng
agents, surfactants Er servatives, chel ating agents, plasticizers,

ant i oxi VaLHR Ut t b1t Al I 210057] TetifdES S For'd ng

| mage) Ex |l es of an inkjet method that can enpl oyed far,_ the
aqueous 1Hk ac‘bcﬁg@%ﬁ i%rnef;jl ak?rHrP]kj t+% L0t di A 5ot dce d S getf
above include, but are t particularly limted to -,.35 - kno

i nkj et r%flr?bo?se, sud axasp@on Cfrhtuedﬁts @?ee%%ei%% e 15T (wel.%f F eaSpceP?\g]d:eo
control nd, a dr.opon- deman t.hod 9., a
pi ezoel et?t%% :‘g&rfagjt ﬁqoe&&g{ ta%%;@r%a%m%}e]? f]é;o ,poasnl an ’e%ccfr%%traetogf%es(e%tgs
abstracti;gn pnﬁg) iﬁﬂg hg,.aque [ c i ticon
for inkjet r‘;eBgLor I nagvé%%é;? i negt]}\g%ggeﬁlénkﬁlen'f5 'neﬁﬁ%gs?hiet QIEELB%O%'& bl e
to perfofde 6Xi@MBly HIAbIE, Ik & LA QL ANME RHVIAE SAldiSHBH ¥ s

gl oss, scratch resistance, and rub resistance of a formed image.
EXAVMPLES { H053]p ddFeRat at weenok hAqyaous Birgmert xDpbgpersi 80h or 1efs,
nmet hod for preparing an aqueous pignent dispersion used in the
present dhwesfsnt Wi ltHe descrdbied ddrdetaidrdelaw wikeidwer ns "part”
and "% indicate "part by mass" and "% by mass", respectively. Resins
A to C usierhi fii exeneiiariedesior itied dielowof the Resintedl @aEsiN
havi ng a nononer conposition ratio of styrene to acrylic acid to

met hacr yidlon aoi e jefctAAN Bt iIness. rati 0), a nmass-average nol ecul ar
wei ght of 8800, an acid value of 153 ngKOH g, a nelting point of

15’56,_61']@6&2 Q}]I"&S s~ transit I'OT'IpOI e "('"C'a'|""C utated valu e) of ~104C; — — T

Resin B: a resin having a nonomer conposition ratio of styrene to
acrylic @@terdPimaEdmld drgdihhngf REF0/ 13 (mass ratio), a

mass- aver age _nol ecul ar wei ght of 11000, an acid value of 153 ngKOH g,
a nelting poi'St tbf Y6GEr-4agrgrsib3ig nrgragset rgndnt il6n peeAt in the
(cal cul ated val ujg? of 104C. , Resin C a resin having a nononer
conposi tHISH §7Ht i 18T Qe @ T8 Uit MA G 4 P S et aG AN ea i sf 1o
72/ 12/ 16 (mmss ratio mass.- aver age .ol ecul ar wei ght of 9000, . an
aci d val T Iofcars® G PIRATH e POt PSS dY PIRes

tranSitifH]ﬂgggycéfggfngﬁg(%%egﬁjﬁ?sﬁgrégg¥% urethane resin (e) is
preferably an anionic urethane resin prepared from an
organic polyisocyanate, at least one anionic group-
containing polyol selected from polyester polyols, polyether
polyocls, and polycarbonate polyols each having a hydroxyl

value of 10 to 350, and optionally a polyamine and/or an

additional active hydrogen-containing compound having a



The melting point used here indicates a tenperature at which the
resin starts to nelt, the tenperature being observed when the nelting
point of the resin is neasured with, for exanple, a nelting point
apparatus under normal pressure. [0054] The foll ow ng pignents
were used to prepare aqueous pignment dispersions for use in aqueous
i nk conpositions for inkjet recordi le'gn_exarrpl es and conparative
exanpl es. Cyan pignent: FASTOGEN BLUE 5310SD (manufactured by DI C
Corporation) Yellow pignent: Ink Jet Yellow 4GP (nanufactured by
Clariant (Japan) K K.) Mgenta pignent: Cronophtal Jet Magenta DWQ
( manuf actekeeubyr Giokoltapah 3K 9r Blegk. pi gment: Mt subi shi Carbon
Bl ack #2300 (manufactured by M tsubishi Chem cal Corporation) [0055]
Properti E20%¥] pol yol efi n waxes used in the aqueous ink - 37 -
conpositions for inkjet recording in exanples and conparative
exanpl es ar e FFEEEHiSse @ ThdihGw o rganicopEMYPEARY 2NedE: thgied@y be used
di spersion of |lowdensjty pol yethyl ene wax, vol une-average particle
size: 68TMHISATYRTOHE LY IRREIR MRS, SHH & rfy o1 nt under
environnental law._ 132C density: 970 kg/nB, gH. 11, viscosity: 300
nPa. s, RSP B F1STAC 'ec'ali',‘{ |‘rfEFHlenY]1%§b3ﬂ?€§Q 552:
aqueous dispersion of high-densi oxidized polyethyl ene wax,
vol ume- ac\glelr%ogceyapnaarq_tel’clcea S %%%l@é%_ﬂo%%#c%ﬁ%ﬁﬂyﬁ%&w ness,
mel ting point - pH: i scosityv:. .25 nmPa..s, manufactured by BYK
Japan Kl\ﬁ{)lolégcijlg%'c\])rl%l’?:é_}:auqageeoa/ulsgch ?ls}f)leralesti ho‘_’lnneofdaiploﬁ et eite MR YTene
vol une- a8, i cl Ze: » , i tent: 40% by
mass, n?ll/lt%i ng pa(()}?arn%é:' 1%03%126\3}85 gglsll ty‘%ra eéesrfPaa-%gJ, (r\?u éac]tréunreed by San
Nopco Ltdhi JQOAfate; andd& i PHHM NG NdeS- f B8NS We{ g used in the
i nk conpositions in exanples and cormparative exanpl es. Pol yuret hane A
(agueouspdli BRI SBMtes contldSPAIFI DN Qfc 18 IR FEST s 3pldd
content: 20% neutralized with potassium hydroxide at a degree of
neut r al irzatdnatof1 H0%;: it pareitgne yEsid QiAW drg ahd®N0MR clohexane
conposition ratio of isophorone diisocyanate to 2, 2-
di met hyldil ipraapizon e ,adi b fraley axXyitRidareidy, efieeilkere:gtneahofe
30/ 10/ 60 (mass ratio), a nmss-average nol ecul ar

diisocyanate, xylylene diisocyanate, and tetramethylxylylene

—— — ~diisocyanate+ Among these-compounds, —a non-yellowing ~ — — ~— — = =

aliphatic polyisocyanate is preferably used.
[0022]

As the anionic group-containing polyol, an aniocnic
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'-
dimethylolbutanecic acid, 2,2'-dimethylolbutyric acid, and

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



- 38 - weight of 42000, and an acid value of 41 ngKOH g, and

pol yoxyt et ranet hyl ene ether glycol having a hydroxyl acid of 110.
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 mass-average nol ecul ar wei ght of
12500, and an acid value of 213 mK%g,_mnuf actured by BASF. [0057]
(Preparation Exanple 1) Preparation of "Aqueous Pignent Di spersion

wi th Cyan Pignent Resin C8 parts Cyan pignent27 parts D ethyl ene

gl ycol 10 parts Aqueous sol ution of 30% by mass potassi um hydroxide 5
parts dimetinel ¢peewionl ¢ ae it irfelewrlel chepd Furcharsore,

pl anetary m xer_ PLM V-50V (nanufactured by |Inoue Mg., Inc). A jacket
was heat € P RAEh dF FRFREEC Her o P kY e Hive B gesldy (riuriiab asfed dnattitens:
21 rotations/mn, nunber of revolutions: 14 revolutions/mn) until
the tenpefaftird ot tHee CGtRmts! reRtrev@ inmemalokemist at ure of
the contents reached 6QC, lﬁrr:i‘eadi ng, was sw tched to high speed (nunber
of rotatiONs?"BPIofHT i, 2R PS dafiditi ons: 24

revol Uti@jﬂféﬁfﬁi n) and continued for 2 hours. - 39 - Then a total of
100 part's of deionized water (ion-exchanged water) heated to 60C was

added 10, 1O AAGRISI I X 8,081 R RELLEH 01 20U\ SRR, ey
o\ B, SRS LR B TR D o, AR T (o
Conot aSl S SSLASIE M oo OS] s IR UM s
zi rconi & e@ds APNIHa 10 Reads changedpi?®1ic acid, and 5-[4-
sulfophenoxy]isophthalic acid, and salts thereof ; and low-
molecular-weight polyols, such as ethylene glycol,
diethylene glycol, propylene glycol, dipropylene glycol, 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 polyisocyanate and a polyol
which has a hydroxyl value of 10 to 350, which is selected
from polyester polyols, polyether polyols, and polycarbonate
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



Cool ing water tenperature: 10C Nunmber of rotations: 2660
rotations/mn (peripheral speed of disk: 12.5 misec) Liquid feed
rate: 200 g/ 10 seconds The liquid m xture passed through the
bead m |l was subjected to centrifugal treatnment at 13000 G for 10

m nutes and then filtration treatnment with a filter having an
effective pore size of 0.5 m The rgsg%tlng filtered m xture was
diluted with deionized water to prepare an aqueous pignment dispersion
havi ng a cyan pignment concentration of 15% by nass. [0058]
(Preparation Exanples 2 to 4) Preparation of Aqueous Dispersions of

Bl ack, MNERfEt aSCkirl otV Pigyriegits pregrred. Aqueous di spersi ons

of color pignments were prepared as in Preparation Exanple 1, except
that raw &rials and conpositions, which are expressed in units of
parts by mass, described in Table I were used in place of the raw
material s and PEh& dORIGsIEESRalSe d S NPPEFALAEPSYN BRanpl ¥e19hE0059]

Iggg;f iyl A %ﬂ]])ee A Sgﬁ?‘;;&qotg SEAP Gyot £ P B L AR 2
preferably 30,000 to 60,000 from the viewpoint of achieving
a good balance between the ink ejection properties and rub
resistance of the anionic urethane resin.

[0027]

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'-dicyclohexyimethanediamine, and 1,4-

— - cyclohexanediamine; diamines  each -having -one primary amino- - — - - =
group and one secondary amino group, such as N-
hydroxymethylaminocethylamine, N-hydroxyethylaminoethylamine,
N-hydroxypropylaminopropylamine, N-ethylaminocethylamine, 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



exanple 4 - Cyan pignment 27 - - Black pignent - 23 - - Magenta

pi gment

- - 21 - Yellow pignment -

_18_

hydrazide, 3-semicarbazidopropyl carbazate, and
semicarbazido-3-semicarbazidomethyl-3,5, 5~
trimethylcyclohexane. They may be used alone or in
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-butanediocl, 1,4-butanedicl, hexamethylene
glycol, saccharose, methylene glycol, glycerol, and
sorbitol; phenols, such as bisphenocl A, 4,4'-
dihydroxydiphenyl, 4,4'-dihydroxydiphenyl ether, 4,4'-

dihydroxydiphenyl sulfone, hydrogenated bisphenol A, and

~hydreguinone;-and-water.-—They may be-used-alone-or dry - - = e

combination of two cor 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



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

-~ 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 agqueous
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 pilgments, such as
quinacridone-based pigments, gquinacridoneguinone-based
pigments, dioxazine-based pigments, phthalocyanine-based
pigments, phthalonic acid-based pigments, isoindcolinone-

based pigments, methine-azomethine-based pigments,

indanthrone-based pigments, flavanthrone-based pigments,
perylene-based pigments, diketopyrrolopyrrole-based pigments,
perinone-based pigments, guinophthalone-based pigments,
anthraquinone-based pigments, thicindigc-based pigments,
benzimidazolone-based pigments, azc lake-based pigments,
insoluble azo-based pigments, and condensed azo-based
pigments; and inorganic pigments, such as titanium dioxide,
zinec oxide, iron oxide, chromium oxide, iron black, cobalt
blue, alumina white, iron oxide yellow, viridian, =zinc
sulfide, lithopone, cadmium yellow, vermilion, cadmium red,

chrome yellow, molybdate orange, zinc chromate, strontium



5 3 3 2 Hunectant 10 15 9 13 Dei oni zed water 160 134 127 105 [0060]
(Preparation of Agqueous |Ink Conposition for Inkjet Recording)
Agueous col or ink conpositions for inkjet recording were prepared
fromthe aqueous col or pignent dispersions prepared in Preparation
Exanpl es

- 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 aqueous 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 glycocl, polyethylene glycol,

mm———m~poiypropyiene“giycoi;“and"glyceroi;-polyhydriC“aTcohol“aIkyl““"““““"

ethers, such as ethylene glycol 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 monobenzyl ether; polyoxyalkylene adducts of
glycerol, such as polyethylene oxide adducts of glycerol,
polypropylene oxide adducts of glycerol, and polypropylene
oxide-polyethylene oxide-block adducts of glycerol;

nitrogen-containing heterocyclic compounds, such as N-



1 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 ef i n waxes added are expressed in units of - 41 - parts by
mass of solid. Here, the term "bal ance” used for the anount of
dei oni zed water added indicates that the_anmount of deionized water
added is adjusted in such a manner that the total parts by mass of
the raw materials is 100 parts by nmass. [0061] (Exanple 1)

Triethylﬁgghgiyggﬁyg?g?ggéXL,eﬁbﬁ§grgggé§hyl—2~pyrrolidone, 1,3-
dimethylimidazolidinone, &-caprolactam, and Yy-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.

[0032]

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 polyhydric aleohols;-such-as = - o —
ethylene glycol, 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.

[0033]
(Anionic Group-Containing Resin)

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



(TEGYBE, nmanufactured by Tokyo Chem cal Industry Co., Ltd.)
2-Pyrrolidinone (manufactured by BASF)8 parts Purified glycerol
(manufactured by Kao Corp.) 2 parts Surfynol 440 (nonionic
surfactant, manufactured by Air Products and Chemicals, Inc.)
(2,4,7,9Tetramet hyl- 5decyne-4-,7diol)0.5 parts 1, 2- Hexanedi ol

(manuf actured by Degussa)l part Trigtggngl am ne (manufactured by

Koni shi Co., Ltd.) 0.8 parts MEGAFAC 444 (nonionic surfactant,

manuf act ured by DI C Corporation) (oxide adduct of

per fl uoroal kl yl et hyl ene)0. 2 parts Pol yurethane A0.5 parts (solid)
AQUACER B52seiparin(snt 1@ 1Des obhieefunat éphapéndésperd2ng the pifhent.
foregoing raw materials were charged into a 100-m plastic bottle.
The resﬂ%ﬁ MR ¥R T G rE oy & 3 el fDrres Hourk) Teaee md tisingflt he
aqueous cyan, pi gnment di spersion was added thereto. The m xture was
stirred SR HHDtHEITACTHORT R Fraparka Hnl e dis G S¥#ORIGGSsi ti on
for inkjet recording, thc? aqueous cyan i nk conposition having a

pi gment ITHH 1S 3361y et P2 (ks el erakd wjused.
Aqueous col or_. i nk conpositions for inkjet rego ng were . ared as

in Exanpl e 1,Tht?x@éldtontll‘fatgrrola”@'ﬁﬁfltgrailgllggaﬁ&S&B:rgi? | B56As lg‘;gg‘rei bed in
Table 2 d i | f th . teri dt jti
veed'i n e T DY A A R ik b d #@Eﬂ%ﬁﬁi%fﬁ%t
di i 2.to 4. A el.l i
ecocl g e gpared ) s 2 1P o st el

aqueous rgafggenct i 1qoc.[qzeo {4 f i RK]| re LN r ed.in
Exanpl e 16_. Aquég:ontug(tb ac isén a{k%:i(r)irrlp Si tla‘gngtcflgr %?%E}Eetgf\rl\ggggdi%ﬁghmgpe
prepar edhd ) A 6% & Qe fiction 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 cOmpOsition: - oo
[0034]

The anionic 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



- 43 - [0063] [Table 2] (Table 2) Exanple 1 Exanple 2 Exanple 3
Exanpl e 4 Exanple 5 Exanple 6 Exanple

- 23 _

aqueous pigment dispersion but also a reduction in the
ejection properties of ink. In particular, it is possible
to achieve the stability and the ejection properties of the
ink composition at a mass-average molecular weight of 5000
to 20000.

The anionic group-containing resin preferably has a
glass transition point of 90°C to 150°C and more preferably
100°C to 150°C. A glass 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

~——---repeated-heating-dees-not-easily-oeccur;- which-is preferredz -~~~

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
homopelymers 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 Coating”, Kyozo Kitaoka, first edition, 7th
printing, December 10, 1984, pages 168 and 169.

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

present inventicon is preferably a resin that may be water-
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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 include
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 polymerization include alkyl (meth)acrylates, such as
methyl (meth)acrylate and ethyl (meth)acrylate; allyl
{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
acrylonitrilile and methacrylonitrile; unsaturated ethers,
such as ethyl vinyl ether and butyl vinyl ether; unsaturated
hydrocarbons, such as ethylene, propylene, l-butene, 1-
octene, and vinylcyclohexane; unsaturated halogenated

hydrocarbons, such as vinyl chloride, vinylidene chloride,

-and-—-tetrafluoroethylene;- and-styrene-based monomers;-—such—asg—--—-: - -

styrene, oamethylstyrene, and vinyltoluene.
[0038]

The vinyl-based copolymer is preferably a styrene-based
resin prepared from a styrene-based monomer serving as the
hydrophobic group-containing vinyl monomer component. With
respect to the amount of the styrene-based monomer, which is
a hydrophobic group-containing vinyl monomer, 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 agqueous system.
(00393

—_ ~-In -particular; 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.
[0040C]

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
triethanclamine are exemplified. Amines may be used as they
are because they are generally liquid. Examples of

inorganic basic compounds include hydroxides of alkali

~metals,- such-as--potassium-—-and-sodium; -and- ammonium hydroxide: — -

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 solvent. The upper limit is

not particularly limited. 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

--——-may-also-be -prepared-by--a plurality-of-steps-of; ~for -example; —

mixing the anionic group-containing resin, water, and the

basic compound to form a resin solution and adding the resin

solution to 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 is 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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[Math. 1]

Degree of neutralization = (({mass of basic compound) x
56.11 x 1000)/((acid value of resin) x (egquivalent of basic
compound) % (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 aqueous pigment dispersion
containing the pigment (a), the anionic group-containing
resin (b), the humectant (c), 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 commonly
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 agqueous pigment
dispersion. To produce the agueous 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 1s 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

~——-humectant -and -the basic compound is pressed against-surfaces- -

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 cocated with
the resin and only a small amount of the resin unadsorbed on
the pigment is present in an agueous medium.

[CC46]

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

an impeller and a mixing tank that can be sealed are
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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 materials and
conpositions described in Table 3 were used. - 44 - [0065] [Table 3]
(Table 3) Conparative - 39

preferred because the solid content can be maintained during
kneading and because a kneaded mixture in a satisfactory
dispersion state is easily obtained. In particular, 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 aqueous pigment dispersion by
adding an agueous medium to the solid colored kneaded
mixture, mixing the resulting mixture, and optionally

~-——  stirring -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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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 agueous pigment dispersion produced as described above

and diluting the resulting mixture with water and a water-

-—— -soluble-selvent. 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 solvent having permeability
include lower alcohols, 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 preopylene glycol propyl ether.

[0051]

oo The - dnk- composition-may --further -eentain,—for example, --g-—— -

known additive in additionrn to the water-soluble solvent and
the kneaded mixture for the agueocus pigment dispersion.
Examples of the additive that may be contained include
alkaline agents, pH modifying agents, surfactants,
preservatives, chelating agents, plasticizers, antioxidants,
and ultraviolet absorbers.
[0052]
(Method for Forming Image)

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

described above include, but 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 piezoelectric method, a thermal
method, and an electrostatic 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

—~belows--The-terms-"part"-and-"%"-indicate—"part -by-mass™-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 weight 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 ratio 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 ratioc of
styrene to acrylic acid to methacrylic acid of 72/12/16
(mass ratio), a mass-average molecular weight of 9000, an
acld 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 agueous

..plgment..dispersions..for use. in.aqueous. ink compositions..for.-.

inkjet recording in examples and comparative examples.

Cyan pigment: FASTOGEN BLUE 5310SD (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 polyolefin waxes used in the aqueous ink
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compositions for inkjet recording in examples and
comparative examples are described below.

CHEMIPEARL W200: aquecus dispersion of low-density
polyethylene wax, volume-average particle size: 680 nm,
solid content: 40% by mass, softening point under
environmental law: 132°C, density: 970 kg/m®, pH: 11,
viscosity: 300 mPa-s, manufactured by Mitsul 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

e - MAas sy meltdng-peints 10376y viscosity: -170-mPa- s;
manufactured by San Nopce 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 {soclid content: 20%)
neutralized with potassium hydroxide at a degree of
neutralization of 100%, the urethane resin having a monomer
composition ratioc of isophorone diiscocyanate to 2,2-
dimethylolpropionic acid to polyoxytetramethylene ether

glycol of 30/10/60 (mass ratio), a mass-average molecular



conpositions prepared in exanples and conparative 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 is specialized inkjet print paper, at
a print duty of 100%w th a comrercially available thermal jet-type

i nkj et printer (Photosmart D5360, ngnggagtured by Hew ett - Packard
Conpany) to provide printed sheets fof "evaluation. [0067] - 45 -

[ Test Exanple 1] Eval uation of 4 oss Specul ar gl oss at 20 (Q&0)
of each printed sheet for evaluation was neasured with a gl oss neter
(M cro- HeeealPt uef 42000 acand eth ke BYeaCarel et )4 1 ThekOasurankent was
performed at three different nmeasurenent points for each printed
sheet, arelYoryreiaranetielere @ldter rdheen] Ty noss hedraual watietl on
the basis of the cal cul ated nean val ue according to eval uation

criterialHescribed below. Table 4 illustrates the eval uation results.
O: Q0 > 47.5 A 40_ &0 47.5 x: C20
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.

[0057]
(Preparation Example 1) Preparation of Aqueous Pigment

Dispersion with Cyan Pigment

Resin C 8 parts
——. eyan_pigment_ 0 DU — 2 7__ parts R
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 revolutions/min) and continued for 2 hours.



< 40 [0068] [Test Exanple 2] Scratch Resistance-Imedi ately After
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
imedi ately after printing was neasuregg by visually evaluating the
degree of detachnent of the colorant in a rubbed region of the
printed portion. Evaluation criteria are described bel ow. Table 4

illustrates the eval uation results. colorant is detached. -
46 - A RN IRt 9% Js@@g?ﬁt%ﬁdéta%éﬁédu%@d THE &1 Drentesahagiaaskt

entirely det ched to, ex e, a surface of the speC|aI|zed paper
serving "H5E & gﬁﬁ%ﬁchgtﬁﬁe Um" a[90056&1‘“[ TSt dfifi ates] TSerldtish over

Resi stance After L of 24 Hour The ted p rtlon of each
printed % t?eeeltl?/ﬁe{:ls éfigh‘ﬂﬁls'r tFFFEfF?arﬁé]"ﬁ an:l

el apsed a(;ter form each ri ncg]etﬂ}sheet In this test, the scratch
resi st ance T tl apse of s R asur ed by visually

eval uati ng t%ede_tq rdRLACNIRNC Of3Lhe ccolar ant bn.A.r ybbed

regi on of the prlnt por on criteria are escrl

bel ow. i1 t t | u ﬁﬁgt ant is
det ache}ﬁ%{d& mT lel co r{cgnwtf"ﬂl r}\ﬁlll c—a% %é et ac e b)%)'he c or an
al most gpdiel, detiached ttrfa@rmedlau%ftsf %&flﬁéhe ey al i zed paper

serving as a recor di ng nmedi um
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: 12.5 m/sec) -~ - - o

Liquid 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 Aqueous

Dispersicns of Black, Magenta, and Yellow Pigments



[0070] [Test Exanple 4] Rub Resistance After a |lapse of 24
hours, the printed portion of each printed sheet for evaluation was
rubbed 50 tines of reciprocating notion agai nst BEMCOT (manufactured
by Asahi Kasei Corp.) attached to a reciprocating rubber conponent of
- 47 - a rubbing tester (RUBBING TESTER, manufactured by Tai hei Rika
Kogyo Co., Ltd.) under a |oad of 50Q ggp Then the degree of detachnent
of the colorant in a rubbed region of the printed portion was
visual |y evaluated. Evaluation criteria are descri bed bel ow. Table 4
illustrates the evaluation results, 0: No colorant is detached. A

The col or ant 4%&&q4 H%Pe&é%d’f e e RGNt Wk salksede radt iasel y

det ached, t o_ ex 0se a S face of the s eC|a}I]a|lze g)a er serving as a

recor di ntf* nedTRmT 2t Wy aR tve! atgyials and

compositions, which are expressed in units of parts by mass,
described in Table 1 were used in place of the raw materials

and the composition used in Preparation Example 1.

[0059]
[Table 1]
(Table 1)
Preparation Preparation Preparation Preparation
example 1 exampie 2 example 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
[P ———— I .__._.__Humectant._._... [N R — _1 0__..__ PR PR __15 — s — O 9_ Jnip— —— __...._1_3... p————— P - i e PR
Deionized water 160 134 127 105
[0060]

(Preparation of Aqueous 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



121 < X 0 O Conparative Exanple 4 900 Is-1 WVt < X 00
Conpar ati ve Exanple 3

- 41 -

parts by mass of solid.

Here, the term "balance" used for the amount of
deionized water added indicates that the amount of deionized
water added 1s 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
(TEGmBE, manufactured by Tokyo Chemical Industry Co., Ltd.)
2-Pyrrolidinone (manufactured by BASFEF) 8 parts
Purified glycerol (manufactured by Kac Corp.) 2 parts
Surfynol 440 (nconionic surfactant, manufactured by Air

Products and Chemicals, Inc.)

o {2,4,7,9Tetramethyl-5decyne-4, 7diol) — — — — 0% 5 PATES

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

MEGAFAC 444 (nonionic surfactant, manufactured by DIC

Corporation)

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

AQUACER 552 1l part
(solid)

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 agueous 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, -aqueous- cyan ink-compositions for inkjet recording —- — - - —

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

inkjet recording were prepared in Examples 7 to 9.
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[0063]
[Takle 2]
(Table 2)
Example | Example | Example | Example | Example | Example | Example | Example | Example
1 2 3 4 5 6 7 8 9
Aqueous cyan . _ i _ _
pigment dispersion 20 20 20 20
Aqueous yellow . ) ) _ 20 ) _ } .
pigment dispersion
Aqueous magenta _ _ . _ _ 20 _ _ _
pigment dispersion
Aquecus black
pigment dispersion B } ) ] ) } 20 20 20
Polyurethane A 0.5 1 2 1 0.5 1 2 1 1
GRS RS | - | 0.05 | 0.005 | 0.05 0.02 [0.005{ 02 | -
AQUACER 552 1 0.15 - - 0.5 - 0.02 - 0.02
TEGmMBE 5 5 5 5 5 5 5 5 5
2-Pyrrolidinone 8 8 8 8 8 8 8 3 8
Glycerol 2 2 2 2 2 2 2 2 2
Surfynal 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 | 02 | 02 ( 02 | 02 | 02_| 02 | .02 _|.02._
Deicnized water |balance|balance|balance|balance|balance|balance|balance|balance|balance

[0064]

(Comparative Examples 1 to 5)

Agueous cyan ink compositions for inkjet recording

according to Comparative Examples 1 to 5 were prepared as in

Example 1, except that raw materials and compositions

described in Table 3 were used.
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[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
Polyurethane A - 1 - -
PEM-17 - - - -
Joncryl-67 - - - - 1
CHEMIPEARL
Wa00 - - 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
Surfynol 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

[0C66]

[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),

specialized inkjet print paper,

which is

a solid pattern

(HP Advanced Photo 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° (Gy) 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,
O: Gy > 47.5
A: 40 2 Gyo 2 47.5
X: Gzp < 40
[0068]

- ~[Test-Example-2]- Scratch-Resistance -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 after 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 serving 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 scratch 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

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.
[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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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 agqueous ink
compositions for inkjet receording, each aqueous 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

~-——— -~Wwith-the pigments-corresponding-to four-basic colors+ -~ —  — -

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 water-
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
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resi stance - 49 - In Table 4, the anounts of the binder resins
and the polyol efin waxes added are expressed in terns of solid
contents. [0072] The printed sheets printed with the aqueous

i nk conpositions for inkjet recording, each aqueous ink conposition
contai ning the water-dispersible urethgne resin and the polyolefin
wax, prepared in Exanples 1 to 7 had satisfactory gl oss, scratch

resi stance i mMmedi ately after printing and after a | apse of 24 hours,
and rub resjstance. The satisfactory properties were maintained
regar dl es¥SHTTHeS t3pe o piigfret s 1 Hatn e dtai Pelcrsk dhatesitashda
rub resistance, and gl oss. were achieved in each color region with the

pi gnent SEBFRBLAYI FPTRLE P Hadi® & otorst 1nsuffigiiyugh the gl oss

in Exanple 8 (Cf, x O =.1.8) and.the ryb resistance i anmple 9 (Cf
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significant reduction in gloss. Furthernore, the scratch resistance
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Exanpl e 4, another type of polyolefin wax having a small particle

si ze wataddedHan Gonparata el i i 12 dre tConparadd ve Waxanglded to

the resin other than the water-dispersible urethane resin was added

t o Conpdicatpnass tBxeandizmgld B .boflh baséscathe,sthbaserproperti es were

inproved to increase the gloss. However, the scratch resistance
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I ndustrial Applicability [0073] . An ink conposition for inkjet
—1ecordi H§* A&y 1% I he semedinteitr-af tean yemie rgs wask niogr - -

i ndustrial and consuner jet printers and can be used to form an i mge

by pri ntiRECYSRE 3HRJE DRI EGEI9ENt i n gl oss, scratch resistance

and rub Tnt dssttraina e'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.



- 51 - CLAIM5 [O ai m 1] An aqueous ink conposition for inkjet
recordi ng, conprising a pignent (a), an anionic group-containing
resin (b), a hunmectant (c), and a basic conpound (d), wherein the
aqueous ink conposition further contains a water-dispersible urethane
resin (e) and a polyolefin wax (f). [C aim 2] The aqueous i nk
conposi tion for inkjet recording according to Claim1l, wherein the
polyolefin wax (f) is a wax or a mxture of two or nore waxes,
wherein the wax and the two or nore waxes are each produced by the
pol yneri zation of a nmonomer mainly containing one or two or nore
conpounds sel ected fromthe group c&adil¥i ng of ethyl ene, propyl ene,
and butygsge. [C’ai m 3] The aqueous ink conposition for inkjet
recor di ng~a2EBr d ng to Claim1, wherein the polyolefin wax (f) is a
wax or a mxture of two or nore waxes, wherein the wax and the two or

more waxes ard' EREUE edtfe TR HHE Y ricp etk tstianpting,

pol yet hy waxes, _ pol ypropyl ene waxes, pol ybutyl ene waxes, and
modi f i ca%glﬁs %Jﬁ%‘?e%fpl%/%}%fni an ax Jaﬁu%%mwn%wwww or

kj et d { f d 1t0.3, wh th
| MEh! r?‘f’ﬁ&%ﬁ%ﬁ%ﬁ%‘?‘% Pk agn%o? efleardon  [We HowH U to
1000 k t f
recorglmng accordé}l]f] %%m%%%e%%%&lg Uz rlé?nrnsco Olséls Iﬁ%’éﬁ@%ﬁ‘%@%%%f

(Cf x Dfaré%éﬁbtf@s{_@ng@)o% gp n )represents t he
pol yol efin wax (f) content (percent y mass) represents the

vol unme- amerage particle size (nm. [Caim 6] The aqueous i nk
conposi tion for inkjet recording according to Claimb5, wherein the

wat er - di sper ginkl @ quietuRane k' %F%o(s%)t GRNERA ihgslR the hange of 0.2%
to 5% by mass. [Claim7] he ac:]Lueous i ﬁk 8grrp05| tOI 0291 or inkjet

recor di mg:camﬂrrd;rtg;tcmasmy onefrdiithe b 6%&@@%%;9 % is a

pol yol efin wax (f) has a nelting point of 80 hi gher ai m 8]
wax or a mixture of two or more waxes, wherein 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.
{Claim 3]

The aqueous ink composition for inkjet recording
according to Claim 1, wherein the polyolefin wax (£} is a
wax or a mixture of two or more waxes, wherein the wax and
the two or more waxes are each selected from the group
consisting of polyethylene waxes, polypropylene waxes,
polybutylene waxes, and modifications thereof.

[Claim 4]
The aqueous ink composition for inkjet recording

according to any one of Claims 1 to 3, wherein the



The aqueous ink conposition for inkjet recording according to any one
of Claims 1 to 7, wherein the water-dispersible urethane resin (e) is
an anionic urethane resin prepared froman organi c polyi socyanate, at
| east one pol yol selected from pol yester polyols, polyether polyols,
and pol ycarbonate polyols each having a hydroxyl value of 10 to 350,
and optionally a polyam ne and/or a_pgbyQl having a nol ecul ar wei ght
of 300 or less. - 53 - [CaimJ9] The aqueous ink conposition
for inkjet recording according to any one of Clains 1 to 8, wherein
the anionic group-containing resin (b) is a styrene-acrylic-based
resin haRQ-hiP e Heive¥al tle 1S 60 Ll OO aKAYY it £ 3ki gae Rferdye
mol ecul ar wqh%?t of 3000 to 50000.

to 1 nm.

[Claim 5]

The aqueous ink composition for inkjet recording

according to any one of Claims 1 to 4, wherein the value of

(Cf x Df) is in the range of 3 to 100, wherein Cf represents

the polyolefin wax (f) content (percent by mass), and Df

represents the volume-average particle size (nm).

[Claim €]

The aqueous ink composition for inkjet recording
according to Claim 5, wherein the water-dispersible urethane

resin (e) content is in the range of 0.2% to 5% by mass.

[Claim 7]

~-——— - -The aqueous ink cemposition for inkjet -recording - - - == -

according to any one of Claims 1 to 6, wherein the
polyolefin wax (f) has a melting point of 80°C or higher.
fClaim 8]

The aqueous ink composition for inkjet recording
according to any one of Claims 1 to 7, wherein the water-
dispersible urethane resin (e) is an anionic urethane resin
prepared from an organic polyisocyanate, at least one polyol
selected from polyester polyols, polyether polyols, and
polycarbonate polyols each having a hydroxyl value of 10 to
350, and optionally a polyamine and/or a polyol having a

molecular weight of 300 or less.
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[Claim 9]

The aqueous ink composition for inkjet recording
according to any one of Claims 1 to 8, 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.



