1 {Description} {Title of Invention} NONAQUEOUS | NKJET I NK COMPCSI TION 5
{0001} 10 {0002} 15 {0003} 20 {0004} 25 30 {0005} 35 {Technical
Fi el d} The present invention rel ates t(1 a nonaqueous i nkjet ink
conposition, and nore particularly, to~a nonaqueous inkjet ink conposition
that do not..cl.og a nozzle in a printer head upon printing on an inkjet
ori nt er BHRGEBIWi des hi gh i nk-di scharge stability to ensure high-quality
printed matter(TifiBaLlkgéond Art} Many pignent-based ink conpositions for
inkjet printing using various solvents have been proposed thus far. Wen
used in printing printed MN&U%%WTME@%&@ Fised ink
conpositions tend to clog nozzles of inkjet printers, resulting in printed
matter with decreased printing quality. Also, the printed matter printed
usi rig such pi g{fechnibd$@addj nk conposi ti ons may not necessarily achieve
sufficient col expression. In particular, ink ¢ osi tjons using strong
organi c %@Il}/enfé‘? prgReptinyengjongglates g Eﬁ’ﬁ?ﬂ’t‘%ouéhlgq?}t‘ﬁr%j&%}t EPE | kely
to corrode the,RRaghfs i néhaRhdodt fikjdl ealeonRicRiiot i dBesTR Blbg GaMSAe Bf a NOZZI €
cl ogging. PTL 1 discloses a technique to prevent corrosion of electrodes
mount ed on a ppragediced tpincpréltimgentan iykjelgirmipr and providss hghdnk-iisphaggmt ai ni ng
an et hanol am n Cﬁ ound. \Ahgn ded {g an. i nk, however, these

anti corrosive §6t5 08%%% "él“%f RERES "% esi ns di spersed in the ink to
coagyl ate and ¢hRughaigzhas during |ong-termstorage. Thus, such inks have
unfavorabl e dispersion stability. {CGtation List} {Patent Literature} {PTL
1} JP- A{G0985- 2@@9913{:%3@#%@96 &1k dopRpepitipahHior kit pRNtRG USNGVATIONP SOtKetHr esent

i nvention has ' % V, -Hgﬁﬁ |

accordingly, aﬁﬁ’g%ﬂ%ﬁﬂ"@‘?@@“;&ésgﬁé&ﬁlﬁ%ﬁ%ﬁon (sbh%l %S%}ag%?gé%g%ﬁ%ﬁgggueous
i nkj et i nk conpigsiehi-lased mktcomposifiorevent tocdog mizles obinkjenkyinterspresuitieg irheads
to keep the nonles,from hei cl ogged. and has high,di spersion stability. 2
{Sol ution to PP%‘HP%Wﬁ?rO’GgB%%FFaé W‘&gtqu?]bty‘acﬁisgv@elpﬁgtegwg Elré%?:‘ii bed
obj grt, the pregenduch @Y%f@n@'bﬁseb%ccfn%ﬂ@ﬂiohbﬁiay%of Aessallyechiehasiaaus | nk]
et ink conposition can be obtained by adding an anticorrosive agent, such
as an i ni dazol eolegompoysignand a vol atile anticorrosive 5agent, to the ink
conposi 4 [ 0.S:this £indi.ng.: Ul L N nesent
nvent 1 80903 oolarfgelliak kBB Aind biPbic GG it MBS L 1o
nonaqueous’ i nkpigmehtakingd otipoad ditiven ateHdtel)conbaiods the nozzjeeoia pranterésad), a

pi gnent - di sper si gﬁi[ia ent. and an 0%2% ni.c solvent, along wth an

anti corrosi ve BIY¥RHNE & RaiepEBs OFRFATAo% ™ he nonaqueous ink] et ink
compesi fhpa}of PTG dNeRREN tebMYQIH foPReveAfcdisiontf ¥lepfr6des Moudkdlddsi on of i nk]
et printer heads to keep the nozzles from being clogged, but also provide
hi gh di sper si opiegeeigstriq elgment by sising sn g cORPEHINBSORBANRG am ehangtryngh e
nonaqueous i nkj i c b - i i i e
deser bed i n" st GYHRABLALAR o it A6 BUEIREL MR gl Ladl D,

i ni cjet ink copigarhtsionresifs didperspd @sthaink tovceagulata and clog nozedsaiuning pi gnent, a

resin, a pignent-dispersing ent an n _organic, sal vent, wth an
anticorrosive ﬁ?r,“{)%tﬁ’@ﬁe'as 8 ‘f"\‘fﬁb‘g? ae %Wa%h‘naﬁ“é’ﬂ\f%lbﬁ% e

20cgg rosi on i nacRiiAListt 0011} The above-described conponents of the
nonaqueous i nkjet 1nk conposition of the present invention will now be
descri bed. {00{Pjtaid.iteiagreht s for use in the nonaqueous inkjet ink
conposition of t reS,e i jon include the follow ng: 25{0013}Pi gnent
Yellow 12, 13, 1 @7}%2‘8}2095'%@% 55, 74, 83, 86, 93, 109, 110, 117, 120,
125, 128, 129, 137, 138, 139, 147, 148, 150, 151, 153 (Nitrone-based ni ckel
conplex yellow), 154, 155, 166, 168, 180, 181, 185 Pignent Orange 16, 36,
38, 43, 51, 55;iSwomagypflpventign} 71 Pignent Red 9, 48, 49, 52, 53, 57, 97,
12244 Qui nacrid 123, 149, 168, 30177, 180, 192, 202, 206, 215,
216?6217, Zzo?g%ghﬁ%?ﬁaé?é 227, 228, 238, 240, 244, 254 Pignent Violet
19 ( Qui Hea0S}dofike piesdnt inveRiBon 28 be@Ddevd®d 18 Folvd the dbOvdilepeabed Bbblemsand,

(Pht hal ocyani ne Blye), 15:1, 15:3, 15:4, 15:6, 22, 30, 64, 80 Pignent G een
7 (Chi o § mat e REaE At OTE BHPSHABYEBPD I A A RCS BHIEALFE R K
(keen) 3 Pi gnﬁé}hpﬁﬁﬁﬁﬂf}hgt?qané?eve oBoSOR OF iRl @ phinter héads ROReBtACKzz1e36. 27,
28 Titaniumoxide, 1ron oxide, ultramarine, chrome yellow, Zzinc sulfide,
cobalt bl ue, bfoinimingdlégged and has kigh dispensivarsiibifye. 5 {0014} Ti t gni um oxi de
may. pe titani um di oxi de commonly used in paints and may be provided in the
formof either anatase or ruffle crystalline form Rutile formis preferred
because of its weather-proof properties. {001.5}Wiile the pignent may be
added in any anount determ ned depending on the type of the pignment used
and other factors, it is typically added in an anmount of 0.1 to 1020 wt %
and preferably in an anmount of 0.5 to 10 wt% with respect to the weight of




{0017} The polyester resin may be either a saturated polyester resin or a
unsat urated pol yester resin. Polyester resins are obtained by a
condensati on reaction between a pol ybasjc acid and a pol yol. Exanpl es of

t he pol ybasic acids for use in the pol yester resin include the follow ng:
35{0018}Aronati$1d{ca{ ﬁélig acids, such as phthalic acid, isophthalic
aci d, terepht hapPEUOLloFapRlems 5 -kt hal enedi car boxyl i ¢ aci d,

2, 6- naphpdiad) enediag 2EBAXY hitiedGhdlaboYe-HOsibtd bEieaNBE ipEaeM dathioss sk dounand

di pheni c acid; aromatic oxycarboxylic acids, such as p-oxybenzoic acid, and
p- (hydr oxyet hoxtfytisdiayespble apnaguesis|inlgpidnk eompesaidose b ebtagied by addispans

succini c acid, Ll C..acl l.alLc. aci ] I e

di carboxylic acflﬂ@?gﬂg?sll‘%h%g ?tcg‘ﬁ’ﬁs?g%ﬂﬁ Pglt%g%p 1%%%@%8%%&@%@%3@?&%%@% as
fumagi c acid, raesi, ® theink conipasitioh.c R iis imdbacbativitinakly, leCwahopexene

di carboxylic acid, diner acid, triner acid, and tetramer acid; 10al phatic
di carboxyl i c acdP¥@lo%8yuch as hexahydrophthal i c acid, and tetrahydrophthalic
acid; a |y | i . : is N i I ;Lc acid, and
pyr omnel Ir%lg?(?@ a%?gm%ég%e%ﬁ %Sgrﬁtn%?ﬁ;lgﬁis/t,hg{eﬁgﬁgg%d%gsni@gdcgg?%f PTlgy I ncl ude a
nmonobasi ¢ aci dcoEpaestdrethatabniimnsha pigmeliasiesinae pigsmentrdisprising egendamd aci d,

chl or obenzoic acid b[ om)%blenzoi. aci g%qrflfgf%%rag&/ﬁdroxybenzoi c acid, t-butyl

benzoi ¢ acid, ﬂ%ﬂ”t‘:ﬁﬁ_vgﬂte aPdIXVITFE L _ thyl benzoic acid, 4-nethyl
benzgi ¢ {o008), SHd 18k of thed®hshuebil ARt ink\bhpoaGbilof tRE BRYEA &flchordn ot
napht hal enecar boxyl i c aci d, anthracenecarboxylic acid, t-butyl

napht hal enecar oy piezenicpaosiamel isldet prissheadhiodksen tisawyrlepiembemeaci d.
{0020} Exanpl es -§ or: i yester resin include the
foll owi ng. 20{ O‘gégl%egde?% as%f?)%d%ﬁe%ﬁgﬂﬁ%ﬁécrﬁoggﬁg / ene glycol, propyl ene

gl ycol, 1, 3-propanediol, 2,3-butanediol, 1,4-butanediol, 1,5-pentanediol,
1, 6- hexanedi ol , _neopenty .0l , diethylene glycol, dipropylene glycol,
2,2, 4-trinet hyin?‘@Pb‘%Pgﬁggg‘%menﬁgl yet hyl ene glycol, polypropylene glycol,
andjpol yhedgranetriy henguiuk 6kt ift bR s tforRT MO SsenDEhbididAGnilliHo® 152 and
tetraols, such as trinet hyI_or] et hane, 25trinethyl ol propane, glycerin, and
pent aer yt hri t ol desstibgghisitspecipotigiailss, such as 1, 4- cycl ohexanedi ol ,

1, 4-cycl anegi. i l. vl . .

o1 sphendPORY i B aas tatfl bt RnioR R B ARsion P RIRAPMhion
aromati c pol yol sontsinclpigacyad gxivil £p@nghydspersing bgeay hedan glggdokolvartt hoxyl ene
gl ycol, 30and 1, 4-phenyl ene gl ycol. {0022} The. pol yol may include a.
monohydric al coﬁ](S’Fl.E V‘{‘@T@?S‘*}"Fﬁ%’%&%?‘%{ewc’ é‘éﬁ%ﬂ%?ﬁ%‘é@%@ﬁéﬂ F‘é’ggﬁ]ﬂe

i nveption pref eggbdyodl@Biban: NuNber average nol ecul ar wei ght in the range of
1,000 to 50,000, and nore preferably in the range of 2,000 to 20,000. If

t he nunti€flldver dheabmieadsstrthed weingprenss ofithen@pautops inkest inleeqmpdsiioneg thet han

1, 000, then the gsénﬂﬁx%%nﬁ%wﬁﬁﬁé@%h% cplg?é)ma less 5 resistant to ethanol.

| f the nunber a\I?erage nmol ecul ar vvelgst of the polyester resin is greater

t han 50,{0012} t h@he bipgentiifot aseds themdnagqueres inftfen it @idppsisibn iofithe preésesiul ting in
unst abl e i nk di schar,ge, per.fqr ce. {0024} The acrylic resin may be a

copol ymer of cofHERTSA gelide gg@%‘rmgm yneri zabl e 5nonomers. Exanpl es of

suchsr adpgfdy POpYdRG: YaIMWE 1 9ONOTR 1S, h.Claude d5heq fel !362\9':3!‘%9,{19921@,%96%/ lic
aci d esters, such as nethyl acfylaté, ethyl’ acrylate, Tsopfopyl acrylate,

n-butyl acryl at 825,28, P2%13%I188x339, &&T, 181 0, 151, 153 (MNoherbesedinickeki d
esters, such as _nethyl t.h l.at i h yl ate, isopropyl

10met hacryl at e, C?fpg{%ﬁ% ﬁ%ﬁ}??ﬁf‘%@ ?{3@(}88{@1, irgt hacryl ate, t-butyl

met hacryl ate, cyidnedieyingd8bhe6; B8] 49,61, 898926 6hydexyl nmet hacryl at e;
aromatic vinyls,_ such_as gSF rene, Vi n%;9 tol uene, and a-net hél styrene; vinyl

esters, such as Pigmgnt Red 8t 48, 49, ¥hd34i hoT. BrdQuénespdonerde y 3 4%l &

co unds, such hn l~ak i A4Q@ng; i |k i AR

chlrrg'rai de, vinyl iIZZ’nl\egbtK 20??%(32,% ls’ainilg’ glmri;]%§ ?ﬁi(?r?'éz%%&%?’?%gf %ﬁ%?ﬁgt‘éh@p&%“é uch
as ethyl vinyl @étdher and isobutyl vinyl ether; and a-ol efins, such as

et hyl ene and prqpyl en 0026} Al t er nat_i vely. e acryli idresins my be
synt hesi zed by g’%ﬁﬁ”‘&&%}n@r@%ft’é‘i‘m@ Vwieet) 23=58’ 30&&%&_@6‘5@0nt ai ni ng
functional gr ouwfgmerﬁ%mdrsf@hﬂﬁmﬁaﬁayﬁné;q%n,'i_;gzrpé:asmé 2056162, Pnomer s
contai ning functional groups incltude the folldw ng. {0027} Car boxyl

gr oup- cont ai ni n@ignoemo fzeen, 7 EihldrirmsedRhthdlocyanine Gireent He@romimatedci d, mal ei ¢
acirrg fumaric a%hg{zﬂi taconég%ﬁafi d, nono-n-butyl nal eate, nono-n-butyl
fumdrate, nono AUBAATARSEETEY e and crotonic acid; hydroxyl :
group-containing (nmeth)acrylic acid esters, such as

252- hydr oxyet hyl (et h) acryl ate, 2-hydroxypropyl (et h)acryl at e,

3- hydr oxypropyl (net h) acryl at e, 4-hydroxybutyl (neth)acryl ate,

(2- hydr oxymet hypet hyl acryl ate, (2-hydroxynethyl)butyl acrylate,.




10035} The pol yester polyam de resin is produced by reacting an

acid-term nated polyester resin with a pol yam ne conpound having two or
nore amino groups in its nolecul e. Exanples of the pol yester polyan de
resin include Sol sperse 32000, Sol sper e 32500, Sol sperse 32600, Sol sperse
33500, Sol sper 34750, S%gs rge 2535100 and Sol sperse 37500, each

manuf act ur ed by ‘EOHHEIBIL r%glz tion, and BYK9077 manufactured by

BYK- Japan. {003§}Ralimsdes (ReboAshae, 2&2ym having less than two ami de
groups in their nolecule provide limted dispersibility of pignments and are
t heref ore not pFitshwr exide, Prinysiicenltpaprianichiemessilag, zim/wl@deau%w#ﬁéme, aver age
nol ecul ar wei ght .of | E[sts tl’@n 307(30 §£a%/i de limted dispersibility of

pi gnents, and p%f’i}@sﬁu F‘ep?ﬂ él}ﬁnﬁg ?,rg I'nS having a nunmber average nol ecul ar
vei ght gfo1hl gheTitahhanodife BRY bakignhes giostidepemsidalyeused i peints akd mag bar e not

preferred, either. {0037} The nonaqueous inkjet ink, conmposifion _of the
present invent iBavidebin thafampdsitacragpigesr @WF@}I By n[&'étﬂﬁﬁﬂrblél

sol vent - based | gﬁg? . s Of r.gani ¢ solvent include the
following: 8 {%%&?@P%Co 0 ('}sfsésuc }ﬁgg&%%{@iﬂlg ‘cohol, ethyl alcohol,

n- pr opyf0a5§ ohoWhile sefpigpsit nedydetadted in-anyeyoust detdmmlined tdepading] onghe tipel |
cycl ohexyl al cohg), .and 2-nethyl cycl ohexyl. al caohol ;. .. | ycol s,
such as et hyl en%%?%@e?twngﬁﬁ?%ﬁaﬁpﬂ%%ﬁwlf%ﬁ%ﬂegﬁéa‘bwg&t?fo'l% _
pol et hyl ene Sgdy ek andpREYASID 6 £ #BAInt ofl B8RO PY WeRavit %6t toaRelwaighess i N;
gl ycol ethers, such as ethylene glycol nononethyl ether, ethylene ‘gql ycol

nonoet hyl et herthe gtkipimnesitighy c Bhepdreabgment istitgaium exidg itdp pregirgdy pddadet hy|

t her, ethyl . al | i t i t her,
i ot hyl ene g1 ycBrerERsa{ad nd Fang Al FL SRSy B 5ol BETB I 50t e
i ot hyl ene gl yool - at etrut et her G et ene alycal g put vl eLher ot opyi
ie ene col dje et her, diethyl ene C i bu ether .. .pr ene
gl yco?/ m)no?re%/h%ld‘feltsH@P?{haﬁ‘rlo%wt%'n@%ﬂ?é&fm%%ﬁét%ﬁe ‘&Eﬁ_ PO%V%S?Ihé‘EFeﬁg?/ycol
monpput yl et her ., (1050 By RREL b G Hre dRARTES fitkeabid) €1f thelaRRRYA eI Y CO!

monoet hyl ether, propylene glycol dinethyl ether, dipropylene glycol
di met hyl et her, oyidopyrete tign200) wifiecthery fitaatuvedioxitls ¢ings spgeendatel opesing

di et hyl ether, ethylen | ycol nonet hyl .t at .

nonoet hyl acet a‘?lg{géé’é% ﬂ@?o%ﬁ gl 6F%}Foar‘f %&??&%@éﬁz gtog?ﬁ%lg@ Elf/tl%eﬁ%%ﬁ}%ol

ranorrFt hyl aCﬁt lﬁlttﬁe f]a@g@yf S8 @lom@ﬁnc?mamrmiéﬂawbl)e&hhm Baagee?faﬁ(ﬁo 360 mythahe

gl ycol nonoethyl ether acetate, .ethylene, gl.yco nobutyl et acetat e,

propyl ene gl ycofVeREROREIIH7CORERNEER igKide i,p1g r@hﬁl‘é??ﬁ&&? Oﬁg@)‘é’t | ether

ace%@t e, diethyhg d?xgﬂé ¥&?éraﬁf?ﬂ9&%9ﬂge%?@§@¥@300%ﬁt hﬁk@ﬁe&!&M@@z‘ticﬁDHObUt yl
ate ylene glyco

ace and triet monobutyl ether; esters, such as ethyl
acetate, isoprogigé srgecatardhan 400 nm, Bhenthe piement endyietiedipifaie caysing degging

| actate, and butyl |act X N C t hyl
cihyl ket one, mEATRATIE s O TerRer BREcle izt foh R Ao At eIk aSuck T

di acet one al cohglhidehe uh@lienefousiidtngs dageikehi tOthbedisadvimthges atayctiane,
y-val erol act one, and ni trogen-contai ni ng conpounds, such as

N net hyl - 2- pyrrfﬂslﬂélone and N-ethyl -2-pyrrolidone. {0040} These sol vents are
sel ggt egph ik Vi eW, Qfit &-]@ﬁ' bbiifidnst fhelndfafilBiAnkRE ink cbPodiiod SEmsOhead
nozgfesq%ﬁ}ng gf'%‘f}ﬁcﬁ%ﬂgsa ekgﬁghﬁﬁ?%sédienessﬁtao dr yj.% Di ffe?gntosol vents
may be mi xed aspoiesitimgnti¢d@mtdifieresioraqidnles | While theirakin owprboshy resin asf t he
present invention, preferably contains,. lL.ycol., et her an or e

Sol vent . Arong. 3PIEPECOTREnlY SRRl TR g eoneiiops: it P oaiep i praffirt thad
preferred becaugg ihiP&mSRStnCohdPresdnkinventidd doRidin by éfta polfesiet tadlign heads,
35provi de high ink adhesi on to non-absorbi ng substrates_such as plastics,

and provide 9 perli¢ resinsandfa vip chisride yesingingrdsy|te HBpigNy adicsion i thstsHbstrate: her |
di e%ﬁyl ene gl ycoI0 m)ncg?lutyl ether, diethylene glycol dinethyl ether,

di et'hyl ene gl y03P IEQTH%, et hyl ether, diethylene glycol diethyl ether,

di et hyl quergl ycahe gblpedta resth hesy bedtitheransaheied gblyesiér mxinone uhgatureteder

di propylene glycol dinethyl ether, propylene gl ycol g?!‘qlgnomth J %t her
acetate, di et hypelyestenrpsinl Relnesragymsars ptated by peondagaRandeiion FeMEEY c ol
nonobut yl et her 0, NGRAM Wl'd 3K de poRs id fhen of the
present inventi 8%85}8%1(2?%@9%&%%?&8“ e an??éé??}%eﬁﬁ&%&agﬂgé%&&m aﬁhﬂh@

anti corrosi ve agelytstauesin aischideithaftdlosvimpnpounds and t hus does
not clo he nozzl es.of. the printer heads [ing, pringi on i nkj et..
priAber goz’h@t huér‘é‘ﬁﬁtl‘:ﬂ %‘ﬁ%fgﬂ%‘)gﬁ-aﬁ@; Si“f’s%P]inﬂ%j'é‘ﬂacg%ﬁoé’ﬂ&a{}g6%@’}tﬁ’?8htﬁ?)]_%°zI es of
the printer heads that are exposed to ink are susceptible to corrosion
caused by chemi cal activities of organic solvents and pignments present in
inks. This often results in clogged nozzles. The addition of anticorrosive
agents to the ink can prevent corrosion of the nozzles, which otherw se may




M xtures containing different ingredients shown in Tables 1 to 4 in
correspondi ng 25anounts (parts by weight) were each kneaded in a sand m ||
for 3 hours to prepare ink conpositions of Exanples 1-1 through 1-34 and
Conpar ati ve Exanples 1-1 through 1-5. {40057}The pi gnents used are as

fol | onws: MONARCH. 0 nuf act uy ed..by . t .)._@s .carbon.bl ack;
30FASTOGEN Su pﬁlﬁ%ﬂ#@ﬁ%ﬂ%ﬁ%ﬁﬁ@%é?l@ﬁg?ﬂ%ﬁge%‘?d}c RVECRE,

qui nacr i done nmegENhRhRLERBREbokTINAD, enBhipaedd @8d{ manuf act ured by Chi ba
Speciality Chemicals Corp) as phthal ocyanine bl ue; | E4GN- GT
(manuf act ur ed ByomEESSArROKYlC agilsasugh exeioxyreamgpieecidednndow 35pi gnent ; and

12 TR92 (manuf actuyr ) titani um oxi de. {0058} The resins used
are as foll om?p“Eh%dﬁqy%&%%fﬁ%?mnuf actured by TOYOBO Co., Ltd.,

nuniger - aver age diphsidiadrboxsiightids, sa08s sulgnie R, ddigiceer], Eali-t add, saledctt val ue
= 5 mg KOH g, hydroxyl value 5= 19 ng KOH g) as a pol yester resin; DYANAL
MB2660 ( manuf aciciss apd ggdepanesiipybsyiRa%@N Co., Ltd. wei ght-average nol ecul ar

wei ght = 65000,.61611%821,%C a‘ﬁé?ﬂ“pagdeﬁ%c%&%ﬁgad ’E&hV£|f&iaﬁc &i&%ﬁ@a&ﬁ as an

acrylic resin; nufactured by N ssin Chenical I'ndustry Co.,
Ltd., vinyl 10dkdcomnicdeidyinasacomc atid eychdpxdng msrarbaxylibecid.almeoapsd, midecul ar
wei ght =25000, ‘;‘% = 768 e%e rees, Cel sius). {0059} The volatile anticorrosive
agents used ar &5 2Ry ragifhicycl ohexyl ami ne (product name D- CHA-T,

manyf act ur ed byahigiic AR HE R ER kudts hekdtf dloph@adc AGQHaH atRKkydapRMAIUM
cycl ohexyl car banat e (product name VERZONE \((_)gTAL. 4130, manufactured by

Dai wa Fi ne Chendcichiaad palycarbexylip acide ety aptimplligaasid, Wwimgskrasidagndigent used
are as foll ows: }%&%éﬁ%{;& 32000 (manufactured by Lubrizol Corporation,
solid content & 9 nhunber-average nol ecul ar wei ght = 1500) as pol yester

pol yami ¢@1oesi nAkernatine]y? 3 Y6 Yadié atidamif iacihde & chobybBMackapdixampizsiofl cont ent
= 99% nunber -aveyr age | ecul ar ight = 1400) a ol yester pql yanm de resin
B. {0061} The i n¥RBIHBRIS 18?13%%&%%@0@ 331919?*6*5@@/ aqéir%@w&%a%u ve
Exappl es 1-1 t hﬁﬁgﬁrﬁm&yﬁer%]gceacﬁg@.Ismg@ﬁér%icaa@m, REAskGc8bx iR scosity,

average particle si'ize, "pH of water éxtracts, dispersion stability and

nozzl e di schar gemsthabbé¢nzpic ®5hdcoettyligneec aeid. sabeylvicid thiesehedss agidd wer e
rat ed based on the follown riteria 3 jscsity) The
e e O R ML e R LRSI ARl Rl

vi sconet er. {O00&ph(bveasdurtiei®iit acill, aMeragheyyduiicicerbahyldendid dd.aver age

article sjze 0) .of e pi nts in_the ink conpositions was neasured
si ng al00208r ﬁ#ﬂmft&ﬁe Bﬁw?glﬁng@r_élsg e GRS O LRRS BUOREEAL D 7000"
mansd ackyygy by R dTdls, GREPEA e%ﬁ%%[&)gly&@&ﬁéﬂ)ﬁ&{é AYcolef $h @’éﬁé’(@&}es) The pH

I
of the watef extracts of the in nposi tions was nheasured'in th

35f ol | owi ng manhébutapsdink 14-bepadini birpeuaresdiol, 1.6-hekanedioh neprentd ghissl:t i on
e (L N L L B SR s e

t hor oughly m xe oved or a ptedeterm ned
pelr: od OI:I ti (rjre %amhﬂeﬁamngpow%repylma glaad] sanflipobytetrdnadthylend dymi;) was
coll ected and the, pH was neasured at 20C usin H.nmeter. (D spersion
stability) EachaliPRRUCRRBYS inclehngiolsandteigroly, %B‘g’cﬁ‘ftﬂme%y[%ﬁéjﬁm?’n a seal ed
congai ner. The {kneAoBADhEL AN WAS, mlSRntalaRiQut of the container and its

viscosity and particle size re neasured as descri bed above. The change in
the two proper tdliphatieepayolat sadh en 1 gyclobetaoeding 1glcepckohexanedimthanhhinpiec i n t he
viscosity and the ange in, t.h article siz re.both wi.thin, 5% B: At

| east one of th@yﬁ‘ﬁgﬁ@@wf]ﬁl %ﬁbg%&?ogseﬁsﬂg?@%%\@%ﬂsﬁﬁéﬂ? #obARd particl e

si ze was great efricy¢lafdecafie @intki¥; and | ess; and C At |east one of the
change in the viscosity and the change in the particle size was greater
than 10% ( Nozzatematiepplaplgesush ap priarylgneplyepl onctapensglyednprdixyless slygels
usegd.to print ig}ad%e_ Vi chl oride substrate using an | arge-formt
in. ?et printer. r?Rﬁ%ﬁg"nﬁa@%&%‘mi nued for 8 hours and the printer was
kept ouf0@X2}opeThé palpolimaypincHdEa nihhRicdisoiohnment for 1 week. After this

peri od, Bri nting was agai n_continued for 1 _hour.s. gg]e ﬁri nt state was
vi sual | JO@3ser vEBe PRIYGE regiyfogrise m the gresent IpyentpR PrisTably bas RuBRmbR ¢ he

percentage of AR aeiadaEh tRlBhe: &G0 b/, 000! aff mbiRGH LA iper | od
was cal cul at ed rer ive to the“print state prior to the out- of -operation
peri od. The noztheeamgefBD00a0 20400 i if yhammenhen emernge mdleoulat weightodflther ng
scale: A 90% or re of.the pri ots were.accur at printed at

pr eégt erm ned pB%IV?rEI?%ﬁ%S,m 15!%?3%8% gb&ﬂﬁﬂeé“iﬁﬂwtggﬁﬁ@hwg%%%@eﬁﬁé printed
dots were accurately printed at predeterm ned positions; C 20% or nore
and |l ess than 70% of the printed dots were distorted; and D:. 70% or nore

of the printed dots were distorted. The results of the nmeasurenents and
ratings were as shown in Tables 1 to 4 below. 14 {Table 1} sanltuaxa ||
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resistant to ethanol.  If the number average molecular weight of the polyester resin
is greater than 50,000, then the ink tends to become unfavorably stringy, resulting
in unstable ink discharge performance.

The acrylic resin may be a copolymer of commonly used radical polymerizable
monomers. Examples of such radical polymerizable monomers include the
following:

Acrylic acid esters, such as methyl acrylate, ethyl acrylate, isopropyl acrylate,
n-butyl acrylate, and 2-ethylhexyl acrylate;

methacrylic acid esters, such as methyl methacrylate, ethyl methacrylate, isopropyl
methacrylate, n-butyl methacrylate, isobutyl methacrylate, {-butyl methacrylate,
cyclohexyl methacrylate, and 2-ethylhexyl methacrylate;

aromatic vinyls, such as styrene, vinyl toluene, and a-methylstyrene;

viny} esters, such as vinyl acetate, and vinyl propionate;

heterocyclic vinyl compounds, such as vinyl pyrrolidone;

vinyl halides, such as vinyl chloride, vinylidene chloride, and vinylidene fluoride;
vinyl ethers, such as ethyl vinyl ether and isobutyl vinyl ether; and

a-olefins, such as ethylene and propylene.

Alternatively, the acrylic acid resins may be synthesized by using polymerizable
monomers containing functional groups, including acids and bases. Examples of
such monomers containing functional groups include the following:

Carboxyl group-containing monomers, such as acrylic acid, methacrylic acid,
maleic acid, fumaric acid, itaconic acid, mono-n-butyl maleate, mono-n-butyl
fumarate, mono n-butyl itaconate, and crotonic acid;

hydroxyl group-containing (meth)acrylic acid esters, such as
2-hydroxyethyl(meth)acrylate, 2-hydroxypropyl(meth)acrylate,
3-hydroxypropyl(meth)acrylate, 4-hydroxybutyl(meth)acrylate,
(2-hydroxymethyl)ethyl acrylate, (2-hydroxymethyl)butyl acrylate,
(4-hydroxymethyl cyclohexyl)methyl(meth)acrylate, glycerin mono(meth)acrylate,
2-(meth)acryloyloxyethyl 2-hydroxypropyl phthalate, and
2-hydroxy-3-phenoxypropyl(meth)acrylate;

amide group-containing monomers, such as acrylamide, methacrylamide, maleic
acid amide, and diacetone acrylamide;

glycidyl group-containing monomers, such as glycidyl methacrylate and allyl
glycidyl ether;

cyano group-containing monomers, such as acrylonitrile and methacrylonitrile;
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dienes, such as butadiene and isoprene;

hydroxyl group-containing allyl compounds, such as altyl alcohols and
2-hydroxyethyl allyl ether;

tertiary amino group-containing monomers, such as dimethylamino ethyl
methacrylate and diethylamino ethyl methacrylate; and

alkoxysilyl group-containing monomers, such as vinyl trimethoxysilane, vinyl
triethoxysilane, vinyl triisopropoxysilane, vinyl tris(B-methoxyethoxy)silane, vinyl
methyldimethoxysifane, vinyl methyldiethoxysilane, vinyl dimethylmethoxysilane,
viny! dimethylethoxysilane, 3-methacryloxypropyl trimethoxysilane,
3-methacryloxypropyl triethoxysilane, 3-methacryloxypropyl methyl
dimethoxysilane, and 3-methacryloxypropyl methyl diethoxysilane.

Monomers having two or more unsaturated bonds in its molecule, such as diallyl
phthalate, divinylbenzene, allyl acrylate, trimethylolpropane trimethacrylate, may
also be used. These monomers may be used either individually or in combination
of two or more monomers.

A variety of vinyl chloride resins may be used, including copolymers of vinyl
chloride with vinyl acetate, vinylidene chloride, acrylic, maleic acid and other
mopomers. Preferred vinyl chloride resins are vinyl chloride/vinyl acetate
copolymers, of which those with molecular weight of 30,000 or less are
particularly preferred.

Any other resins that are commonly used in typical ink compositions may also be
used. Examples of such resins include amino resin, such as epoxy resin, phenol
resin, novolak resin, rosin-modified phenol resin, melamine, and benzoguanamine;
polyamide resin; cellulose ester resin, such as cellulose diacetate, cellulose
triacetate, nitro cellulose, cellulose nitrate, cellulose propionate, and cellulose
acetate bufyrate; and cellulose ether resins such as methyl cellulose, ethyl cellulose,
benzyl cellulose, trityl cellulose, cyan ethyl cellulose, carboxymethyl cellulose,
carboxyethyl cellulose, and amino ethyl cellulose. These resins may be used in
combination.

The nonaqueous inkjet ink composition of the present invention preferably contains
the above-described resin in an amount of 1 to 20 wt%, and more preferably in an
amount of 1 to 10 wt% with respect to the weight of the ink composition. Ifthe
amount of the resin is less than 1 wt%, then the adhesion to the substrate may
become insufficient, whereas the resin when present in an amount greater than 20

wit% may unfavorably increase the viscosity of the ink composition, resulting in

E-1
071
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5 to disperse pigments, including polyamide-based resins, hydroxyl group-containing

carboxylic acid esters, salts of long-chain polyamino amides with high-molecular
weight acid esters, salts of long-chain polyamino amides with high-molecular
weight polycarboxylic acids, salts of long-chain polyamino amides with polar acid
esters, high-molecular weight unsaturated acid esters, modified polyurethanes,

10 modified polyacrylates, polyether ester-type anionic surfactants,
naphthalenesulfonic acid formalin/condensate salts, aromatic sulfonic acid
formalin/condensate salts, polyoxyethylene alkylphosphoric acid esters,
polyoxyethylene nonyiphenyl ethers, and stearyl amine acetates.

{0034} The pigment-dispersing agent for use in the nonaqueous inkjet ink composition of

15 the present invention preferably uses a polyester polyamide resin having two or
more amide groups in its molecule and having a number average molecular weight
0f 700 to 15,000. The amount of the pigment-dispersing agent may vary
depending on the type of the pigment used and is preferably in the range of 0.1 to
15 wt%, and more preferably in the range of 0.5 to 10 wt% in order to improve the

20 dispersivility of the pigment.

{0035} The polyester polyamide resin is produced by reacting an acid-terminated polyester
resin with a polyamine compound having two or more amino groups in its
molecule. Examples of the polyester polyamide resin include Solsperse 32000,
Solsperse 32500, Solsperse 32600, Solsperse 33500, Solsperse 34750, Solsperse

25 35100 and Solsperse 37500, each manufactured by Lubrizol Corporation, and
BYK9077 manufactured by BYK-Japan.

{0036}  Polyester polyamine resins having less than two amide groups in their molecule
provide limited dispersibility of pigments and are therefore not preferred.
Polyester polyamine resins having a number average molecular weight of less than

30 700 provide limited dispersibility of pigments, and polyester polyamine resins
having a number average molecular weight of higher than 15,000 are less
dispersible in the ink and are not preferred, either.

{0037}  The nonaqueous inkjet ink composition of the present invention uses an organic
solvent commonly used in a typical solvent-based ink,

35 {0038}  Examples of the organic solvent include the following:
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{0039}  alcohols, such as methyl alcohol, ethyl alcohol, n-propyl alcohol, isopropyl alcohol,
n-buty! alcohol, tridecyl alcohol, cyclohexyl alcohol, and 2-methylcyclohexyl
alcohol;
glycols, such as ethylene glycol, diethylene glycol, triethylene glycol, polyethylene

5 glycol, propylene glycol, dipropylene glycol, and glycerin;
glycol ethers, such as cthylene glycol monomethyl ether, ethylene glycol
monoethyl ether, ethylene glycol monobutyl ether, ethylene glycol diethyl ether,
ethylene glycol dimethyl ether, diethylene glycol monomethyl ether, diethylene
glycol monoethyl ether, diethylene glycol monobutyl ether, diethylene glycol ethyl

10 methyl ether, diethylene glycol dimethyl ether, diethylene glycol diethyl ether,
diethylene glycol dibuty! ether, propylene glycol monomeﬂ1y1 ether, propylene
glycol monoethyl ether, propylene glycol monobutyl ether, dipropylene glycol
monomethyl ether, dipropylene glycol monoethyl ether, propylene glycol dimethyl
ether, dipropylene glycol dimethyl ether, propyleﬁe glycol diethyl ether,

15 dipropylene glycol diethyl ether, ethylene glycol monomethyl acetate, ethylene
glycol monoethyl acetate, ethylene glycol monobutyl acetate, diethylene glycol
monomethyl acetate, ethylene glycol monomethyl ether acetate, ethylene glycol
monocthy! ether acetate, ethylene glycol monobutyl ether acetate, propylene glycol
monomethyl ether acetate, propylene glycol monoethyl ether acetate, diethylene

20 glycol monoethyl acetate, diethylene glycol monobutyl acetate, and triethylene
glycol monobutyl ether;
esters, such as ethyl acetate, isopropylene acetate, n-butyl acetate, methyl lactate,
ethyl lactate, and butyl lactate;
ketones, such as acetone, methyl ethyl ketone, methyl isobutyl ketone,

25 cyclohexanone, isophorone, and diacetone alcohol; and
toluene, xylene, acetonitrile, y-butyrolactone, y-valerolactone, and
nitrogen-containing compounds, such as N-methyl-2-pyrrolidone and
N-ethyl-2-pyrrolidone.

{0040}  These solvents are selected in view of the compatibility to the characteristics of the

30 head nozzles during printing, safety and readiness to dry. Different solvents may
be mixed as desired.

{0041}  The nonaqueous inkjet ink composition of the present invention preferably contains
glycol ether as an organic solvent. Among others, the following glycol esters are
particularly preferred because they ensure high ink re-solubility at the printer heads,

35 provide high ink adhesion to non-absorbing substrates such as plastics, and provide
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readiness of ink to dry: diethylene glycol monomethyl ether, diethylene glycol
monobutyl ether, diethyiene glycol dimethyl ether, diethylene glycol ethyl methyl
ether, diethylene glycol diethyl ether, diethylene glycol dibutyl ether, dipropylene
glycol monomethyl ether, dipropylene glycol dimethyl ether, propylene glycol
monomethyl ether acetate, diethylene glycol monoethyl ether acetate, and
diethylene glycol monobutyl ether acetate.

The nonaqueous inkjet ink composition of the present invention contains a volatile
anticorrosive agent or an anticorrosive agent such as imidazole compounds and
thus does not clog the nozzles of the printer heads during printing on inkjet printers,
thus enabling high-quality printed matter.

The nozzles of the printer heads that are exposed to ink are susceptible to corrosion
caused by chemical activities of organic solvents and pigments present in inks.
This often results in clogged nozzles. The addition of anticorrosive agents to the
ink can prevent corrosion of the nozzles, which otherwise may cause clogged
nozzles and distorted ink dots. The anticorrosive agents also provide high
dispersion stability.

Examples of the volatile anticorrosive agents, which are one example of
anticorrosive agents for use in the present invention, include amines, such as
dicyclohexylamine carbonate, dicyclohexylamine nitrite, dicyclohexylamine,
cycylohexylamine laurate, cyclohexylamine benioate, cyclohexylamine carbamate
(CHC), cyclohexylamine benzoate (CHA - BA), cyclohexylamine cyclohexane
carboxylate (CHA - CHC), cyclohexylamine acrylate (CHA - AA), cyclohexylamine
carbonate (JV-C), and cyclohexylamine;

cyclohexylammonium caprilate, diisopropylamine nitrite, dicyclohexylammonium
laurate, cyclohexylammonium carbamate ammonium benzoate,
dicyclohexylammonium nitrite (DICHAN), dicyclohexylammonium salicylate
(DICHA - SA), dicyclohexylammonium benzoate (DICHA-BA),
diisopropylammonium benzoate (DIPA - BA), diisopropylammonium nitrite
(DIPAN), nitronaphthaleneammonium nitrite (NITAN), dicyclohexylammonium
caprilate, dicyclohexylammonium cyclohexane carboxylate (DICHA. - CHC),
dicyclohexylammonium acrylate (DICHA - AA), cyclohexylammonium carbonate,
dicyclohexylammonium caprilate, and cyclohexylammonium laurate. Of these,
dicyclohexylamine and cyclohexylamine cyclohexylcarbonate can effectively

prevent corrosion of the heads and are therefore particularly preferred.

[
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5 2-phenyl-4-methylimidazole, 1-benzyl-2-methylimidazole, naphtho imidazole,

1-cyanoethyl-2-methylimidazole, 1-aminoethyl-2-methylimidazole,

2 ,4-diamino-6-(2-undecyl-1-imidazolylethyl)-1,3,5-triazine, and
2-phenyl-4-methyl-5-hydroxymethylimidazole. Of these, imidazole,
2-methylimidazole, benzimidazole, and 2-ethyl-4-methylimidazole can effectively

10 prevent corrosion of the heads and are therefore particularly preferred.

{0046} While the above-described anticorrosive agents may be used either individually or
in combination, the total amount of the anticorrosive agents is preferably in the
range of 0.01 to 5.0 wt%, more preferably in the range of 0.05 to 3.0 wt%, and still
more preferably in the range of 0.1 to 1.0 wi% with respect to the weight of the ink

15 composition.

£0047} The ink composition containing less than 0.01wt%of the anticorrosive agents tends
to clog the nozzles, whereas the ink composition containing more than 5.0 wt% of
the anticorrosive agents may have undesirably increased viscosity due to the
aggregation of pigments.

20 {0048} Tt is preferred that the water extracts of the nonaqueous inkjet ink composition of
the present invention have a pH in the range of 6.0 to 10.0 in order to prevent-the
nozzles from being clogged during printing and thus ensure high-quality printed
matter. If the pH of the water extracts is lower than 6.0, then the printer heads
become susceptible to corrosion, causing clogged nozzles and distorted ink dots.

25 If the pH is higher than 10.0, then the ink may become undesirably viscous due to
the aggregation of pigments. It is particularly preferred that the water extracts
have a pH in the range of 6.5 to 8.5.

{0049}  The pH is measured in the following manner: To prepare the water extracts of the
ink composition, 1 g of the ink composition is added to 100 g of distilled water and

30 the mixture is thoroughly mixed and aliowed to stand for a predetermined period of
time. The pH of the resulting water extracts is then measured by a pH meter.

{0050}  The pH of the water extracts of the ink composition can be adjusted to a range of
pH 6.0 to 10.0 by adjusting the amount of the anticorrosive agent added to the ink
composition,

35 {0051}  Depending on its applications, the nonaqueous inkjet ink composition of the
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present invention may be used in conjunction with additives such as dyes, surface
conditioning agents, UV absorbents, photostabilizers, antioxidants and plasticizers.
The nonaqueous inkjet ink composition of the present invention may be used in
various types of inkjet printers, including a charge-controlled type and a type in
which the ink composition spurts on demand.

The nonagueous inkjet ink composition of the present invention is particularly
suitable for use in large inkjet printers employing large formats, for example, inkjet
printers intended for printing on sign displays and other articles for outdoor use.
The nonaqueous inkjet ink composition of the present invention also provides high
contrast in color-graphic printing and printed video-recorded images, providing
significantly improved reproducibility of images.

The printed surfaces on which images (i.e., the inkjet composition) have been
printed with an inkjet printer are dried at room temperature to several hundred
degrees Celsius to form a dried film. The substrate on which images are to be
printed in the present invention may be any substrate that does not deform or alter
its properties under conditions to dry printed surfaces (i.e., ink composition),
including metals, glass and plastics. More specific examples of the substrate

include resin-coated sheets or films of paper and plastics.

{Examples}

The present invention will now be described with reference to Examples and
Comparative Examples. Hereinafter, "parts" and "%" are all based on weights.
{Examples 1-1 through 1-34 and Comparative Examples 1-1 through 1-5}
Mixtures containing different ingredients shown in Tables 1 to 4 in corresponding
amounts (parts by weight) were each kneaded in a sand mill for 3 hours to prepare
ink compositions of Examples 1-1 through 1-34 and Comparative Examples 1-1
through 1-5.

The pigments used are as follows:

MONARCH 1000 (manufactured by Cabot Corp.) as carbon black;

FASTOGEN Super Magenta RG (manufactured by DIC Co., Ltd.) as a
quinacridone magenta pigment;

Irgalite Blue 8700 (manufactured by Chiba Speciality Chemicals Corp) as
phthalocyanine blue;

E4GN-GT (manufactured by LANXESS K.K.) as a nickel complex yellow
pigment; and

1
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TR92 (manufactured by TIOXIDE) as titanium oxide.

The resins used are as follows:

VYLON GK810 (manufactured by TOYOBO Co., Ltd., number-average molecular
weight = 6000, Tg = 46 degrees Celsius, acid value = 5§ mg KOH/g, hydroxyl value
=19 mg KOH/g) as a polyester resin;

DYANAL MB2660 (manufactured by MITSUBISHI RAYON Co., Ltd.
weight-average molecular weight = 65000, Tg = 52 degrees Celsius, acid value =3
mg KOH/g) as an acrylic resin; and

SOLBIN CL (manufactured by Nissin Chemical Industry Co., Ltd., vinyl
chloride-viny] acetate copolymer, number-average molecular weight=25000, Tg =

70 degrees Celsius).

The volatile anticorrosive agents used are as follows:

Dicyclohexylamine (product name D-CHA-T, manufactured by New Japan
Chemical Co., Ltd.); and

Cyclohexylammonium cyclohexylcarbamate (product name VERZONE CRYSTAL
#130, manufactured by Daiwa Fine Chemicals Co., Ltd.).

The pigment dispersing agent used are as follows:

SOLSPERSE 32000 (manufactured by Lubrizol Corporation, solid content = 100%,
number-average molecular weight = 1500) as polyester polyamide resin A; and
BYK 9077 (manufactured by BYK-Japan, solid content = 99%, number-average
molecular weight = 1400) as polyester polyamide resin B.

The ink compositions of Examples 1-1 through 1-34 and Comparative Examples
1-1 through 1-5 were each tested and measured for the viscosity, average particle
size, pH of water extracts, dispersion stability and nozzle discharge stability
according to the following methods and were rated based on the following criteria.
(Measurement of viscosity)

The viscosity of the ink compositions were measured at 20°C using a type-B
viscometer.

(Measurement of average particle size)

The average particle size (D50) of the pigments in the ink compositions was
measured using a laser diffraction parficle size distribution analyzer ("SALD-7000"
manufactured by Shimadzu Corporation).

(pH of water extracts)

The pH of the water extracts of the ink compositions was measured in the

following manner: Using a separation funnel, 1g of each ink composition was
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5 {0065} {Dispersion stability)
Each ink composition was stored at 60°C for 1 month in a sealed container. The
ink composition was then taken out of the container and its viscosity and particle
size were measured as described above. The change in the two properties were
rated on the following scale: -

10 {0066}  A: The change in the viscosity and the change in the particle size were both within
+5%;
B: At least one of the change in the viscosity and the change in the particle size was
greater than +5% and +10% or less; and
C: At least one of the change in the viscosity and the change in the particle size was

15 greater than +10%.

{0067}  (Nozzle discharge stability)

Each of the ink compositions was used to print images on a vinyl chloride substrate
using an large-format inkjet printer.  Printing was continued for 8 hours and the
printer was kept out of operation in an 40°C, 65% RH environment for 1 week.

20 After this period, printing was again continued for 1 hours. The print state was
visually observed before and after the out-of-operation period and the percentage of
the reproduced print state after the out-of-operation period was calculated relative
to the print state prior to the out-of-operation period. The nozzle discharge
stability was then rated on the following scale:

25 {0068}  A:90% or more of the printed dots were accurately printed at predetermined
positions;
B: 80% or more and less than 90% of the printed dots were accurately printed at
predetermined positions;
C: 20% or more and less than 70% of the printed dots were distorted; and

30 D: 70% or more of the printed dots were distorted.

{0069}  The results of the measurements and ratings were as shown in Tables 1 to 4 below.
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nozzl e di scharge property stuautafd resins organic solvents im dazole
conpunds pignent-dis- nersing agents ink characteristics 20 {Table 6}
sai dur exa Z Z L o.s ., li t11506.0c..:.p.r.,,,..12 1 zz-z

i1 1-4 | os 110. Ir- r-1 1tl 1% 111 t--OO 00.. -cilenl' 1<41-
cLP-1 11 t t1 11 91 r-,.1 1 St
St 11 ai’@‘ﬁ‘%o 4fa 5 be ?ﬁieli?fp@lﬁlrv delg s ‘9":{11 iry Jra§gesz1 to thP K qompositigns of 1y 11

itc>1 1/ 401NC

., 11

Examples 1-1 through 1-34 of the present invention each gave favorable results in
each of the tested properties and each provided an ink with good print quality.

{0075} In contrast, the data shown in Table 4 indicates that each of the ink compositions of

5 Comparative Examples 1-1 through 1-5 resulted in clogged nozzles, leading to
poor print quality.

{0076} {Examples 2-1 through 2-35 and Comparative Examples 2-1 through 2-5}
Mixtures containing different ingredients shown in Tables 5 to 8 in corresponding
amounts (parts by weight) were each kneaded in a sand mill for 3 hours to prepare

10 ink compositions of Examples 2-1 through 2-35 and Comparative Examples 2-1
through 2-5.

{0077} The pigments, resins, and pigment-dispersing agents used were the same as those
used in Examples 1-1 through 1-34 and Comparative Examples 1-1 through 1-5.

{0078} The following imidazole compounds were used in place of the anticorrosive agents

15 used in Examples 1-1 through 1-34 and Comparative Examples 1-1 through 1-5.

{0079} Specifically, the imidazole compounds used were as follows:
imidazole (product name IZ, manufactured by Nippon Synthetic Chemical Industry
Co., Ltd.);
2-methylimidazole (product name 2MI, manufactured by Nippon Synthetic

20 Chemical Industry Co., Ltd.);
benzimidazole (product name benzimidazole, manufactured by Aldrich Co., Ltd.);
and
2-ethyl-4-methylimidazole (product name 2-ethyl-4-methylimidazole,
manufactured by Tokyo Chemical Industry Co., Ltd.)
25 {0080}  The resulting ink compositions of Examples 2-1 through 2-35 and Comparative
Examples 2-1 through 2-5 were tested, measured and rated for the viscosity,
average particle size, pH of water extracts, dispersion stability and nozzle discharge
stability in the manner described above with respect to Examples 1-1 through 1-34
and Comparative Examples 1-1 through 1-5.

30 {0081}  The results of the measurements and ratings were as shown in Tables 5 to 8 below.
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Examples 2-1 through 2-35 of the present invention each gave favorable results in
each of the tested properties and each provided an ink with good print quality.

In contrast, the data shown in Table 8 indicates that each of the ink compositions of
Comparative Examples 2-1 through 2-5 resulted in clogged nozzles, leading to
poor print quality.
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5 {Claim 2} The nonaqueous inkjet ink composition according to claim I, wherein

the anticorrosive agent is a volatile anticorrosive agent.

{Claim 3} The nonaqueous inkjet ink composition according to claim 1, wherein
the anticorrosive agent is an imidazole compound.

10
{Claim 4} The nonaqueous inkjet ink composition according to any one of claims

1 to 3, wherein the water extracts of the nonaqueous inkjet ink composition has a pH
of 6.0 to 10.0.

15 {Claim 5} The nonaqueous inkjet ink composition according to claim 2, wherein
the volatile anticorrosive agent is dicyclohexylamine or cyclohexylammonium

cyclohexylcarbamate.

{Claim 6} The nonaqueous inkjet ink composition according to claim 3, wherein
20 the imidazole compound is imidazole, 2-methylimidazole, benzimidazole, or

2-ethyl-4-methylimidazol.

{Claim 7} The nonaqueous inkjet ink composition according to any one of claims
1 to 6, wherein the pigment is titanium oxide and is contained in the ink composition
25 in an amount of 1.0 to 20.0 wt%.

{Claim 8} The nonaqueous inkjet ink composition according to any one of claims
1 to 7, wherein the anticorrosive agent is contained in the ink composition in an
amount of 0.01 to 5.0 wt%.

30
{Claim 9} The nonaqueous inkjet ink composition according to any one of claims

1 to 8, wherein the pigment has a volume-average particle size of 50 to 400 nm.

{Claim 10} The nonaqueous inkjet ink composition according to any one of claims

35 1 to 9, wherein the pigment-dispersing agent is a polyester polyamide resin
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each of the tested properties and each provided an ink with good print
quality. {0087}In contrast, the data shown in Table 8 indicates that each
of the ink conpggihilops ok néﬁ‘&{m&isahkj\éﬁnﬁ&aﬂpbﬁﬁorza&oﬁd f%&hy anéoﬂ‘&a‘ﬁﬁist ed
in cl ogged nozzles | eading to poor print quality Claims} {Claim1l} A
nonaqueous i nkj & Ii.mhcreimihsgrtin epmpiies anmﬁgpfdy?ﬂtqgm,,anacwyésmln and a

pi gnent - di sper d an organic solvent, along with an

anti corrosive gggglﬁgg%ffgﬁn12} The nonaqueous |nkjet i nk conposition
according to claim1, wherein the anticorrosive agent is a volatile
anticorrosive agent. {C aim 3} The nonaqueous inlcjet ink conmposition
according to claim1l, wherein the anticorrosive agent is an imdn7ol e
conmpound. 10 {C aim 4} The nonaqueous inkjet ink conmposition according to
any one of clainms 1 to 3, wherein the water extracts of the nonaqueous
in.kjet ink conposition has a pH of 6.0 to 10.0. 15{d aim5} The nonaqueous
i nkj et ink conposition according to claim2, wherein the volatile
anticorrosive agent is dicyclohexylam ne or cycl ohexyl ammoni um
cycl ohexyl car bamat e. {C aim 6} The nonaqueous i nkjet ink composition
according to claim3, wherein 20the im dazol e conpound is im dazole,
2-nmet hyl i m dazol e, benzi m dazole, or 2-ethyl-4-nethylimdazol. {Caim?7}
The nonaqueous inkjet ink conposition according to any one of clains

| to 6, wherein the pignment is titaniumoxide and is contained in the ink
conposition 25in an anount of 1.0 to 20.0 % {d aim8} The nonaqueous

i nkj et ink conposition according to any one of clains 1 to 7, wherein the
anticorrosive agent is contained in the ink conposition in an anount of
0.01 to 5.0 wt% 30 {C aim9} The nonaqueous inkjet ink conposition
according to any one of clains Ito 8 wherein the pignment has a
vol une- average particle size of 50 to 400 nm 25 containing two or nore
am de groups in its nol ecule and having a numnber-average nol ecul ar wei ght
of 700 to 15000. {d aim11} The nonaqueous inkjet ink
conposition according to any one of clainms 51 to 10, wherein the organic
sol vent conprises a glycol ether. {Caim 12} The nonaqueous inkjet ink
conposition according to any one of clainms 1 to 11, wherein the resin
conprises any of a polyester resin, an acrylic resin and a vinyl chloride
resin.



