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1. Field of the Invention. [0001] The present invention relates to methods
of preparing nodified organic colorants and dispersions thereof. Mdified
organic colorants and inkjet ink conpositions are also disclosed. 2.

Descri pti onwehodsasusidel ated Art. [0002] In general, pigepaiReahAPEe are not
readily dispersible in liquid vehicles. A variety of techniques have been
devel oped whi ch can, provide stable plgnent di spersi ons. For exanpl e,

di spersants can be added to the plgnent to inprove its dispersibility in a
particul ar nmedium Exanples of dispersants for an aqueous nedi um i nclude
wat er - sol ubl e pol yners and surfacta?hﬁL I n addition, water soluble pignent
derivatives substituted with an aci unctional group or salt, such as

t hose described in U S. Patent No. 6,451,103, have al so been used to

pr epare ague i i i (o) 1 di spersi ons
have been pr@%@mgﬁ%&@f@m@@@@%%%ﬁﬁ@%%@%ﬁ@% mlar if

not identical to the chem caFQRTHEIN PREBARAITODEd pignent. For exanpl e,
GB2356866 di scl oses a bis-azo conpound derived from diazotized
(carboxy/sul fo)-anilines and 1, 4- b|s(acetoacetanldo)phenylenes and their

use in pignment and ink CogResy X R I@hﬁ were found to be
particularly useful in cOm ' OW OF _or ange pi gnents havi ng
nearly the identical structure. G82356634 descrlbes very simlar nono-azo

conpounds fo q use GB2364322 descri bes

N- (sul fophen{dé%t hoxy- 4- ni t r ophenyl azo) acet acet ani des for use
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colorants and dispersions thereof. ~ Modified organic colorants and inkjet ink

compositions are also disclosed.

2. Description of the Related Art.

[0002] In general, pigments alone are not readily dispersible in liquid vehicles.
A vatiety of techniques have been developed which can' provide stable pigment
dispersions. For example, dispersants can be added to the pigment to improve its
dispersibility in a particular medium. Examples of dispersants for an aqueous medium
include water-soluble polymers and surfactants. In addition, water soluble pigment
derivatives substituted with an acidic functional group or salt, such as those described
in U.S, Patent No. 6,451,103, have also been used to prepare aqueous dispersions of
pigments.

[0003] Colored pigment dispersions have been prepared using dispersants
having a structural unit similar if not identical to the chemical unit of the colored
pigment. For example, GB2356866 discloses a bis-azo compound derived from
diazotized (carboxy/sulfo)-anilines and 1,4-bis(acetoacetamido)phenylenes and their
use in pigment and ink compositions. These materials were found to be particularly
useful in combination with yellow or orange pigments having nearly the identical
structure. GB2356634 describes very similar mono-azo compounds for the same use.
GB2364322 describes N-(sulfophenyl)-alpha-(2-methoxy-4-nitrophenylazo)

acetacetamides for use with monoazo pigments, particularly yellow pigments.



[0004] Ot her nethods of controlling the dispersibility of colored pignents
are also known. For exanple, International Patent Application No.

W00/ 26304 di scl oses the preparation of a crystal growth inhibitor that
controls the anount of crystallinity devel oped during the process of
preparing a colored pignent and prevents recrystallization of dispersed

pi gnents. TRE64nkExal growth inhibitor is prepared usp@Egusigoai@eess Simlar
to the known process for preparing the pignment (for exanple, by the
reaction of a diazoniumsalt with an azo coupling agent), and can also be
prepared in situ during the preparation of the col ored pignment. [0005]
Modi fi ed col ored pignents have al so been devel oped whi ch provide ink
CONMposl U1 oNSjoyy4 h i ”%&Xﬁ%tﬂéd%ﬂﬁ%dtx%ﬁmg ?dé%p@:%ibﬂtysd}fébfékéa' ﬂi mhefits Q7 exanpl e,
U S. Patent No. 5,851,280 discloses nethods for "the attachnment of organic
groups ont o alsoi kresvet s Honcéxaniplag Intéroational aPasént , Application et WORQ/2636H azoni um
reacti on whegejn the _organic.group is part. of e diazoniumsalt. The
resul ting Su(iché%_tﬁ%glrep?rg@orbpfé%‘gms@ grggﬁu Bli—l‘lbﬁosrethgi cﬁm%&islgli!el %r{l%}mgfo}

appl i cat i onscrystdlliplly aévelopédSduring Kie@tocksso$ prepading b ROISred tpiRRhtsand ppdvags i Cs,
rubbers, and the |1ike. [FQOOG] PCT International Publication No. WO 01/51566
descri bes a TWevalration of digpprsed pigmestsi fIhe arypalgrewh iubitop is PrepAgd 4sipg r st

chem cal gro @il e for BF ; PhARBR bRV NG
attached a tﬁﬁ?ﬁ%erﬁﬁﬁﬁg‘r“gﬂpmﬁﬁi ofr?reg?ﬂ%&%r#%{é{m &Sr oup i@’nb | udes at | east
one nucl eophichatiompfia dirmnseTsait dvithrae rke eduplrgoagent), aod caberdsodte drepastd in one

el ectrophile, aqr.vige versa. es Lghents are used in ink conpositions
and, in pa_r%“‘fg*ﬂ%%rtgePfﬁ?a"’é’c°f‘i°gﬁ’38@ﬂ§8§’i@%ns. [0007] While these efforts
gy ) 00 B SRR Aot phablr St b Shepantl st o |
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[0008] The g?%%%% 3R3E 0 LisdillE; FRBALA é@eﬁﬁ%@“%@ugp%eﬁp%aﬁﬁgﬁ 't G o

or gani ¢ col opignéntdinsipdingi fon examiple; iagachgertivda atdigaenimh reatityi mihergin the any order,

i) an organic c¢olorant; .ii) ap hydroxi reagent; .and ijji) an aqueous
medi um to. f UEMIGERE B g roRet Atk FOPg sirtite modifed plamerts

can be used in a variety of applications, such as inks, inkjet inks, coatings, toners,

plastics, rubbers, and the like.

[0006] PCT International Publication No. WO 01/51566 describes a method of
making a modified pigment by reacting a first chemical group and a second chemical
group to form a pigment having attached a third chemical group. The first chemical
group includes at least one nucleophile and the second chemical group includes at least
one electrophile, or vice versa. These pigments are used in ink compositions and, in
particular, inkjet ink compositions.

[0007] While these efforts provide modified pigments with desirable overall
properties, there remains a need for improved modified organic colorants and
dispersions, as well as improved methods for preparing modified organic colorants, in

order to meet the ever demanding needs of the colorant markets.
SUMMARY OF THE INVENTION

[0008] The present invention relates to a method of preparing a modified
organic colorant dispersion comprising the steps of. combining, in any order, i) an

organic colorant; ii) an hydroxide reagent; and iii) an aqueous medium, to form a



-3 nodi fied organic col orant dispersion; and reducing the particle size of
the nodified organic colorant in the dispersion to a particle size of |ess
than or equal to 350 nm The organic col orant conprises at |east one
organi ¢ species having at |east one ester group. These steps can occur in
any order. Therefore, in another enbodinent, the present invention relates
to a met hodwofoqnfesssy i ng a nodi fied organic col orant pgi/EeREAHAG CONPri si ng
the step of reducing the particle size of an organic colorant as described
above to a particle size of less than or equal to 500 nm and combining such
si ze-reduced organic colorant, in any order, with i) an hydroxi de reagent
and ii) an aqueous nedium to forma nodified organic colorant dispersion.
[ 0009] The b aaflorkdiidratl dlsplériie 'and iR the GaficliDgle! drafe Aodiagy ¢ col orant
conprising the reaction product of 'a) an organic col orant conprising at

| east one  oowrganivi elasgng @i the dispersioy toad particks sizeopfdess shanrorcaqualpo 3fdinb) an

hydr oxi de r ent.. Th nodi fi ed qrgani c_col orant . ma rise i) at |east
one organi ce@%eoﬁa&c %g’\ﬂnﬁﬁo’glfn*"?seaﬁg?ag TREEAF PG ga‘@%/%r%g%gtl e eé%ﬁ) d group and
i) at |eastypif THeSAfbH GRVGHLN BFVorde. Thertfasin arRiiRr 8bimdat, Q. | n one
enbodi ment, 1n which the organic col orant conprises_ at |east _one organic
speci es haviesenit invensian relpies d@ tae meifpd oh Prepamng AvBedilicddogama splerasb| or ant
conprises i) e i i i I t of a

car boxylic a%ﬁ%‘d"gr%%’& I |t§]é gtgﬂog{aegt ntgé%#gc\;én?% ?Toagcoﬁgagﬁchég\[}?aﬁlg%at | east two
est er groupsdesaibed abiovg toed partixdesdize of fess thargareqeal P& mmg ahdwonbining subleast one

ester group and | east .one salt of a, carhoxylic, agid group,.Preferably the
organi c spec?”&‘eﬁ‘&?ffﬂréaﬂ? C&B%atk il QCdge W 6£né1ggr%1§§,|r?ager§€.ﬁanf Gtoup is at
the surface gfiedudtmedfli foiBith PmOdRdCorERic@bisnht didpe@dibd] The present invention

further relates to an Inkjet ink conposition conprising a) a liquid vehicle
and b) the ni9899li ed ofbgapiesent sivention tiurthes edlatesel@ haodifipd orgepigfeglogdst y t he

| i quid vehic i ' : h b i ki i.nk
conposition +°§“Pé‘§“‘§éhﬁg‘%§°§8%"ﬁ’%}/‘§p &nﬁ agg& 3&% |J5%.ﬁ Mﬁ%ﬁ if)%gebz?PTl ON OF
THE | NVENTI QbighridpbtiesThaingr a2 denst onenassenigionp and bptue dydroxideteagels ahe prepari ng
nodi fi ed organi, col prant di spersions. dified grganic colorants, in

di spersi on aﬁﬂdlg"rdy‘”@é‘%crﬁop% ma ﬁR’}’@lsel%ﬁR,\ébﬁ%ﬁ%%rgW%%m&?}@vﬁg aleat scl osed.

one salt of a carboxylic acid group and ii) at least one organic species having at least

one ester group. In one embodiment, in which the organic colorant comprises at least
one organic species having at least two ester groups, the modified organic colorant
comprises i) at least one organic species having at least one salt of a carboxylic acid
group, ii) at least one organic species having at least two ester groups, and iii) at least
one organic species having at least one ester group and a least one salt of a carboxylic
acid group. Preferably the organic species having at least one salt of a carboxylic acid
group is at the surface of the modified organic colorant.

[0010] The present invention further relates to an inkjet ink composition
comprising a) a liquid vehicle and b) the modified organic colorant described herein.
Preferably the liquid vehicle is an aqueous vehicle, and the resulting inkjet ink

composition is an aqueous inkjet ink composition.

DETAILED DESCRIPTION OF THE INVENTION

[0011] The present invention relates to methods of preparing modified organic
colorant dispersions. Modified organic colorants, in dispersion and dry form, and

inkjet ink compositions are also disclosed.



WO 2004/ 094534 PCT/ US2004/ 011191 -4 [0012] In one enbodinent, the nethod of
the present invention conprises the step of conbining an organic col orant
conprising at | east one organic species having at |east one ester group, an
hydr oxi de reagent, and an aqueous nmediumto forma nodified organic

col orant dispersion and a particle size reduction step. Each of these

conponent s w hdoa/p@ssdescri bed in nore detail bel ow TheBi8Rs0HF] OCCUr in
any order, but preferably the step of conbining the conponents is followed

by the particle size reduction step. ,The organic colorant, hydroxide
reagent, and aqueous nedi um can be conbined in any order. However, it is
preferred that either the organic colorant or hydroxide reagent be conbi ned

with the adygdyp mediGhokiiid bndfll drhr b iRl RffpisRRONeNt - Thus,

the organic ant may be ad ed to the hydroxide reagent, which has
al ready beentepofiimbinihgantongania solarpacomprisingrhit least ooe orgeric speeiest iavieg t, t he

hydr oxi de reagent be added.to..the organic colorant,. which has already
been conbi ﬁ@gt it ?r"rF?% F%O‘ﬁ’q@ggggroﬁ’gﬁirfﬁ%em’l FP%a%F‘HeS‘%F, nﬁeqlurﬁaﬂ‘? %)gn desirable to
conbi ne t he md¥ifdd Bigani€ 0bleaat dispaiiidn A4 patiickesizeradiRfibs stb OBACh I thaéd er bot h
have been conbined with the agueous nedium _[0013] The step of conbining

t he conponerfompengyts talkke gescibed innoze Jetal heloxp| Ehe stpps &as| occyi iy aniEdeonponent s
be add ' . ; o ol
may be added refefhfﬁw\jgiéj s;t% 9?%}&525115@ 5&%&3&1& n%o oW B 3%13 t*ﬁw@ B%hSI ngl e

i ncrenent, or ton erre I ment e nethod of the
present i nveasduction, stdph e he pgganic colomhip hyindxidehyagemxind aquepag mediym @amdbeaqueous
medi um are copbi ped in _equipnent capahl e of providing high shear m xi ng
conditions. 8 ﬂecp'é’qatﬁ‘?' ﬁﬁ‘gﬁp hgg’e?ﬁ _Rr%'?‘me&ﬁret‘tg%fﬁge P%@l“ﬁg_glé’fan? Br exanple,
equi pment  capadkige RlagenPbO¥IntbinRd withdkd 24HEdY mellifiAdfEior tdthe SidHidnadt thdTPi Ngenent
action, such as horizontal nmedia mlls, vertical nedia ml|ls such as
attritors, buhar copangnt. Ahwarihe onganicsolopsntmgi bsiedded toghe hydrgxifle reagertgy il | s,
jet mlls, flud jet 5] [Wace] ' ' rot ar.- st r
pelletizer s,‘lllﬁﬁlo}rléggatgﬁl eﬂregr,1 cé%ﬁ#%ﬁ%f@%e %lgélolu?] é%elg@gl’ og.’n@{epﬁ{elgﬁth{’)lgg? Thus, for

t he pur poseshydifoxidé iréagen rredyebe adlled nd deki orgatic coléranth whivkdras rrzddg heaondi ti ons, "
when referring fo the step of

el ekt WL ol SORDELOR LG Cotpanente ) regu xing

conponents. gl SREAF all RikiRAide Sedéid fofihefahef both have been combined with
the aqueous medium.
[0013] The step of combining the components may take place in any suitable
vessel, and the components may be added to the vessel either in several increments, in
one single increment, or continuously. In a preferred embodiment of the method of the
present invention, the organic colorant, hydroxide reagent, and aqueous medium are
combined in equipment capable of providing high shear mixing conditions. Such
equipment is known in the art and includes, for example, equipment capable of
providing a grinding, impact, or similar impingement action, such as horizontal media
mills, vertical media mills such as attritors, ball mills, hammer mills, pin disk mills, fluid
energy mills, jet mills, fluid jet mills, impingement jet mills, rotor-stators, pelletizers,
homogenizers, sonicators, cavitators, and the like. Thus, for the purposes of this
preferred embodiment, "high shear mixing conditions," when referring to the step of
combining the components, means mixing conditions having sufficient energy to
produce an intimate mixture of the components. High shear mixing is particularly
preferred when one of the components is insoluble in the aqueous medium, such as
when the organic colorant is a colored pigment. The high shear mixers may be either

batch, semi-continuous, or continuous mixers. A continuous mixer offers both



preferred when one of the conponents is insoluble in the aqueous nedi um
such as when the organic colorant is a colored pignent. The high shear
m xers may be either batch, sem -continuous, or continuous mxers. A
continuous m xer offers both WD 2004/ 094534 PCT/ US2004/ 011191 -5 econom c
and practical advantages to batch processi ng equi pmrent and woul d be
general | y pweheubtasks [ 0014] The step of conbining thepEiRMIBNLS Can occur
at any tenperature and for any tine sufficient to produce a nodified
organi c colorant dispersion. The tengerature and time will depend on a
variety of factors, including, for exanple, the type of organic col orant,
the relative anbunts of each conponent, and their concentrations.
Typi cal |y, thRomRMBANGARAIIRatEYED tH BeicRiprétedsRERRLPMbtCadaRBild Be f r OM about
0C and 90C. Preferably the tenperature is fromabout 0OC and 70C, and nost
preferably Rewmlzpweiared0C and 50C. The tenperature may be controlled by any
met hod kno [.n, the wakNeaddi.t.i I.gh L. Xl ditions are
used, the Vﬂoedr}g]erat uflrélgr%eb & Iﬁtf%a%@gcfvc\@ﬁgl}e(%%ﬁ%?’n%gftnéﬂﬁ%y%rﬁggsheari ng.
Thef ti anI pegh@ﬁ)riaﬁy titny BfBéibdt Vto tpﬁ%dﬂgeem nﬁdiﬁtmuﬁg&ﬁc adsldraﬂt?dikpng;lto&, bmw is )
referably between 30 mnutes and 24 hours, nost preferably between 1 hour
gnd 12 hour $em WBP“@A@“%%’C‘;PE@QO%W‘@W ‘{fﬁaét%t“ﬁmm&fﬁ’fﬁwee%nt i nvention
conpri ses a%p%t 6 oRfani€ OLBRIrit:, " theC RIS Siotintd '6E Bach2dnipbhéi,S bk tedUCt i ON
step, and these steps can occur 1 n either order. Thus, in one enbodi nent,
t he nmet hod ebndehteationse s Eyptically;\the comoponert® agsr Gogbined hea demperatire raagingi ng t he

particle size of oI b ol o t .and then . conbi nie 1S, Si.ze-reduced
organi ¢ col é”?o%qbo&ﬂ}fzax?% @oﬁﬁ%ﬁl&&t etalggeé?t\]rﬁés(fr%%gg’flﬂé P:%na ? %ﬁt #e s ze
reduction stpedit preférably HemaBoe MPicaedo°c I‘Thawﬂ?)bn@fur@rﬂwid&ﬁﬂﬂéuedbﬁ@ymt hod of
the present invention conprises _the steps o conbining t he conponents
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. ! er
described resthsddnewn indhadry Ipadditione whesy highsnear miying copditions apg uspb thsi on, and
t hen subj ect,j i i narfj i i : , Wher eby
the. o 11 od BN meflbs BScetind B fuRahld ) o Hefhel SHHARSAY. orel on
subj ect ed t aypicatly betweenSinziauteseddi 48 hams, ewhip piefeebly batwebre3Gminoteeand®lol ubl e or
only slightly soluble.c E{g}onent Thi s @%/ be, for exanple, the organic
col orant us&QUisrMeshere grvGEn | hour %88 or gani ¢ col orant produced by

[0015] As described above, the method of the present invention comprises a

step of combining components and a particle size reduction step, and these steps can
occur in either order. Thus, in one embodiment, the method of the present invention
comprises the step of reducing the particle size of an organic colorant and then
combining this size-reduced organic colorant with the components described herein. A
further size reduction step may also be employed. In another embodiment, the method
of the present invention comprises the steps of combining the components described
herein to form a modified organic colorant in dispersion, and then subjecting the
dispersion to a particle size reduction step, whereby the modified organic colorant is
size-reduced. Therefore, the dispersion subjected to particle size reduction comprises
at least one insoluble or only slightly soluble component. This may be, for example,
the organic colorant used in the method or the modified organic colorant produced by
the method. Other possibilities also exist and will be known to one skilled in the art.

[0016] The step of reducing the particle size may occur either in a separate
vessel as the step of combining the components or alternatively may occur in the same
vessel. As stated previously, this step preferably follows the step of combining the
components. In addition, these two steps may occur simultaneously. Any equipment

known in the art for reducing particle size may be used here, including the high shear



the nethod. Other possibilities also exist and will be known to one skilled
inthe art. [0016] The step of reducing the particle size may occur either
in a separate vessel as the step of conbining the conponents or
alternatively may occur in the sanme vessel. As stated previously, this step
preferably follows the step of combining the conmponents. In addition, these
two steps nwg2ma0834si Mul t aneously. Any equi prment  knpetusgatodfoltgeart for
reducing particle size may be used here, including the high shear WO

2004/ 094534 PCT/ O52004/ 011191 -6 m xighg equi pment descri bed above. A
particularly preferred technique for reducing particle size is sonication.
[0017] The particle size of the organic colorant or the nodified organic

col orant pringiking equififenp dedctisdd absvez €A Ipadidalhtyoprefeired tecEnidietfog st | y 1 mi ting
but is typical] approximately 500 nm After the step of particle size

reduction, tDABICeSER fSiseRCPHani ¢  col orant dispersion will have a resulting

parti cl e Si 3Gy} | 0wl nfhd bl B $ARL Srdfhc ! orenl RS ShAMGTSAptR  TYPI cal Ty,

the particl e of orant w e less than or equal "to 350 run.
Preferably, cblmeanpmdrltcthe paitizle siné teludtien ktgsis nottarneraly lmnmglbutmt@ﬁﬂllmm nor e

preferably | ess tha r eq o 250,. and npst refe abl ss than or equal
to 200 nm IPPEYER h‘g‘%e ﬁwt@ﬁftpﬁ%‘dleé%ﬁf?fi ‘?;18“& ¥‘ﬁﬂie Any

equi pment kRt uepém@n s«}m iuiveq redhlttnp @adicle sis8 @lloting @rtoDeYstaB lﬁqh@r ant
di spersions can also be used here. This results in a nodified organic

col orant i n dispensign frepdiym. s Gyiticalls the pastighe pize ofpiép |celpranywillnbe less han eake. [ 0019]
The organi ¢ &ﬁh% 384 n}ﬁseﬂﬁeﬁ%ﬁ'hﬁe gﬁila%%%&sﬁ%ges? thaCH qhég‘ﬁ?%é Iﬂx{ﬂ i”gy be any

col orant known to-one sKi Scussed OVeé,

preferred thasre ptefieatly Banthen crodquélant25tyeand oot priferably rest ten g eqaliso medi um
Thus, preferably the organic colorant is either a colored pignment or a

di sperse dy W% ch is soluble in a solvent but is water insoluble). Mst

preferred ar | or edrd HaBBY Smay Sl dolprier 93 Giah.Or A tin the
met hod of thlg %?esent I nventi ona is an o?@gnl c @autqgerlgl whi c% conprises at

| east one orlgawngo glrme&klﬂeé;lnﬁh@/arngseﬁqb&rldfwmofomwcﬂlsmnsgarodwsbe ysegyment s such

as titanium di oglde andj L M WPUAARLS S8 3 Bfbibeas vel ! as

pellet, granule, or cake.

[0019] The organic colorant used in the method of the present invention may
be any colorant known to one skilled in the art. As discussed above, it is preferred that -
the organic colorant be insoluble in the aqueous medium. Thus, preferably the organic
colorant is either a colored pigment or a disperse dye (which is soluble in a solvent but
is water insoluble). Most preferred are colored pigments. Since the organic colorant
used in the method of the present invention is an organic material which comprises at
least one organic species having specified functional groups, pigments such as titanium
dioxide and silica (which are inorganic colorants) as well as carbon black and other
carbonaceous materials (which, like inorganic colorants, are not comprised of organic
species as defined herein), are not typicall:y suitable as the organic colorant for the
present invention.

[0020] The organic colorant may be chosen from a wide range of conventional
colored pigments or disperse dyes. The organic colorant can comprise a biue, black, -
brown, cyan, green, white, violet, magenta, red, orange, or yellow pigment, or
mixtures thereof.  Suitable classes of colored pigments include, for example,
anthraquinones, phthalocyanine blues, phthalocyanine greens, diazos, monoazos,

pyranthrones, perylenes, heterocyclic yellows, quinacridones, and (thio)indigoids.



carbonaceous materials (which, like inorganic colorants, are not conprised
of organic species as defined herein), are not typically suitable as the
organic colorant for the present invention. [0020] The organic col orant may
be chosen froma w de range of conventional colored pignments or disperse
dyes. The organic col orant can conprise a blue, black, brown, cyan, green,
white, violgbaoodpasyata, red, orange, or yellow pi gmenper 200481258 Ur €S
thereof. Suitable classes of colored pignments include, for exanple,

ant hr aqui nones, pht hal ocyani ne bl ues,_-pht hal ocyani ne greens, diazos,
nonoazos, pyranthrones, peryl enes, heterocyclic yellows, quinacridones, and
(thio)indigoids. WO 2004/ 094534 PCTI US2004/ 011191 7_ Such pignents are
commer ci al | yg, Ry pighed ﬁre'c@mﬁie?cﬂﬁ{ aRMMESH efler PEWES of A& aRS fBh QM & nurber of
sources including, BASF Corporation, Engel hard Corporation and Sun Chem cal
Cor por at i on. numkemefl soyrden dncludingPBASE riorppsationEngethardPCogperationyend Svr 155,

Pi gnent Yel | gw i nt. Yell ow.213,. Pj t 20 Pignment Red
221.  Q her @E?rar&r?p Corb R kil %‘F‘&%eﬁﬁf‘%‘“éc“g Tty 726 pfdren 2ARWCLETT N F

Col our | ndexpigméndl Yelisti 1 75 Pignmihe Y $lo6i HBYPigherPRed 226 n6ld Citinety R&t 21, 1982) .

[ 0021] The co?ored pi gnent or di sperse dye used as the organic col orant can
have a wi de Pthergappleeirsuiahle granic pelerants are decaiber Bhe, (Folont Igge drdidsor pti on,
and thereforg. i e j jyzes. It is preferred that such an
organi c col o%dgnr?%l%r a%gleé,adg%??fd%dg(?({lédg%’qg?iz)é in order to prepare nodified
organi ¢ col opoazi] di spEhes¢abered pipmenit g didgesierdyb hsed s elieadrganiv eppararticass, such as

Pt 4 oo B BB PR e Py b R RS 35 2

col orant maynBeford) Bivedd Rele o partigle seQMT 1 Prdf@ied hat sRAUatdrgnictBRkAL ques to
reduce the starting particle size of the colorant. For exanple, in a
prelimnary kavep,smel@artiglefizgiie otdst tor prapargyarpdified engpie sola@nt Gspersiphs shear

m xi ng condi{ ] ] Qr i e i of
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reduce the starting particle size of the colorant. For example, in a preliminary step, the
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organic colorant may be subjected to high shear mixing conditions, if necessary or
desirable, prior to the step of combining the components. For this preliminary step,
“high shear” refers to conditions sufficient to reduce the particle size of the organic
colorant in the aqueous medium. Equipment described above for the step of
combining the components may also be used in this preliminary step.

[0022] It is known in the art that insoluble organic colorants, such as colored
pigments and disperse dyes, consist of insoluble organic species (often referred to as
dye molecules) having defined chemical structures. The organic species often
comprise a variety of functional groups. The chemical structure of the organic species
and location of functional groups determines the color of the organic species as well as
the pigment’s or dye’s chemical reactivity.

[0023] The organic colorant used in the method of the present invention
comprises at least one organic species having at least one ester group. The ester group
may be anywhere in the chemical structure of the organic species but is preferably a
pendant functional group rather than an internal group. The organic species may
further comprise a variety of additional functional groups, such as, for example, azo

groups, amide groups, nitro groups, and the like.



[0022] It is known in the art that insoluble organic colorants, such as
colored pignments and di sperse dyes, consist of insoluble organic species
(often referred to as dye nol ecul es) having defined chem cal structures.
The organic species often conprise a variety of functional groups. The
chem cal structure of the organic species and |ocation of functional groups
det erm nes Hgog4@d494s Of the organic species as well agerhdifupigoEnt’ s or
dye's chem cal reactivity. [0023] The organic colorant used in the method of
the present invention conprises at | gast one organic species having at

| east one ester group. The ester group may be anywhere in the chem cal
structure of the organic species but is preferably a pendant functional
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al cohol having from1 to 12 carbons. For exanple, the ester may be a nethyl
ester group Wﬁ%ﬁ%%?ﬁyléﬁzé?tegr oup, such as a nethyl benzoate or an ethyl
benzoate. [Ogg: An hx4 %gdgbﬂ&’e feaaaeRtabSotbRod FOMPINad4 JF thdfreflRt hod of the
present invent An hydroxi de"reagent Is any reagent that conprises an
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[0026] The aqueous medium used in the method of the present invention can
be any medium containing water. Thus, the aqueous medium can be, for example,
water or mixtures of water with water miscible solvents such as alcohols. Preferably
the aqueous vehicle is water. Other additives may also be present, such as for
example, surfactants, stabilizers, phase transfer catalysts, and the like.

[0027] The amounts of each component may be varied in order to obtain a
modified organic colorant dispersion. The amounts will depend on a variety of factors,
inclﬁding the type of organic colorant and the number of ester groups of the organic
species. Typically, the ratio of organic colorant to aqueous medium is between about
1:1 to 1:100. Preferably the ratio is between about 1.1 to 1:20, more preferably 1:2 to
1:10, and most preferably 1:4 to 1:10.

[0028] The amount of hydroxide reagent can be calculated based on the total
molar amount of ester groups, which is determined from the total weight of organic
colorant used, the molecular weight of the organic species which comprises the organic
colorant, and the number of ester groups per organic species. While any amount of
hydroxide can be used, it is preferred that the amount be less than the total amount of
ester groups in order to avoid the formation of soluble organic colorants or dyes. This

is particularly true when the organic colorant comprises an organic species having



t he agueous vehicle is water. Qther additives my al so be present, such as
for exanple, surfactants, stabilizers, phase transfer catalysts, and the

| i ke. [0027] The anounts of each conponent may be varied in order to obtain
a nodified organic col orant dispersion. The amounts will depend on a
variety of factors, including the type of organic colorant and the nunber
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col orant to aqueous nmediumis between about 1:1 to 1:100. Preferably the
ratio is between about 1.1 to 1:20, nuye preferably 1:2 to 1:10, and nost
preferably 1:4 to 1:10. [0028] The anount of hydroxide reagent can be
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Thus, the nodified organi¢c colorant of the present invention conprises the
reaction pr RIGOIEAHC sPesies GRviagpicleash PRy eoier SioHpr e mpdifisd oeganic Cdg&At . The
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ester group. The ified organic colorant “may conprise i) at |least one
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pigment. The ester groups and hydroxide reagents can also be any of those described

above. The salt of a carboxylic acid group can be any group having the general
formula -COO'M’, resulting from the reaction of any of the ester groups described
above and a base having a metal counterion (M"). Examples of counterions include
those described for the hydroxide reagent above.

[0030] In a first embodiment, the modified organic colorant of the present
invention comprises the reaction product of an organic colorant comprising at least one
organic species having one ester group and an hydroxide reagent. For this first
embodiment, the modified organic colorant comprises i) at least one organic species
having one salt of a carboxylic acid group and ii) at least one organic species having
one ester group.

[0031] The composition of the modified organic colorant of this first
embodiment can be described as follows. If the amount of the organic species having
one ester group of the organic colorant is represented by Z, and, for the modified
organic colorant, the amount of the organic species having one ester group is
represented by Y and the amount of organic species having one salt of a carboxylic
acid group is represented by X, then the composition of the modified organic colorant

of the present invention will satisfy the relationship: X+ Y =Z.
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[0033] In a second embodiment, the modified organic colorant of the present

invention comprises the reaction product of an organic colorant comprising at least one
organic species having at least two ester groups, and an hydroxide reagent. For this
embodiment, the modified organic colorant comprises i) at least one organic species
having at least one salt of a carboxylic acid group, ii) at least one organic species
having at least two ester groups, and iii) at least one organic species having at least one
ester group and a least one salt of a carboxylic acid group. The organic colorant,
hydroxide reagent, and groups are as described above.

[0034] The composition of the modified organic colorant of this second
preferred embodiment can be defined in a similar way as for the first preferred
embodiment. Thus, for the organic colorant, if the amount of the organic species
having at least two ester groups is represented by Z and, for the modified organic
colorant, the amount of the organic species having at least two ester groups is
represented by Y, the amount of organic species having at least one salt of a carboxylic
acid group is represented by X, and the amount of organic species having at least one
ester group and at least one salt of a carboxylic acid group is represented by A, then
the modified organic colorant of the present invention will satisfy the relationship: X +
Y+A=Z
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[0036] For both embodiments, the modified organic colorants can be prepared
by any method known in the art. In particular, the modified organic colorants of the
present invention can be prepared using the method of the present invention as
described above. Thus, when the method of the present invention is used, the
relationship between the amounts of organic species having salts of carboxylic acid
groups in the modified organic colorant and the organic species of the organic colorant
can be viewed as a percent conversion. For example, for the first embodiment, X = Z
would be interpreted as 100% conversion, X is less than 50% of Z would mean less
than 50% conversion, and so on. Likewise for the second embodiment, in which (X +
A) = Z would be 100% conversion ( i.e., 100% of the organic species having at least
two ester groups have been converted into an organic species having at least one salt
of a carboxylic acid group), (X + A) is less than 50% of Z would be less than 50%
conversion, etc. The amounts of each organic species can be varied, for example, by
varying the amount of hydroxide reagent, the reaction concentration, the type of
organic colorant, and the reaction conditions (including reaction time, temperature,
and, if used, amount of shear).

[0037] As discussed previously, prior art methods for preparing colored

pigment dispersions have typically involved the formation of a dispersant which often
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| ess than 2% of Z. Furthernore, it is preferred that (X + A) be less than Y.
Thus, the nodified organic colorant of the second enbodi nent of the present
invention preferably conprises nore organic species having ester groups

t han organi c species having carboxylic acid salt groups. It is nost
preferred, in order to forma stable dispersion of this nodified organic
col orant, tRghoolibasAr gani ¢ species having carboxylic p@gigodaaiiodr oups be at
or near the surface of the nodified organic colorant. [0036] For both

enbodi nents, the nodified organic colgsants can be prepared by any nethod
known in the art. In particular, the nodified organic colorants of the
present invention can be prepared using the nethod of the present invention
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final di spergji@nts i'he second embodiment comprise at least one organic species having at

least one ester group and at least one salt of a carboxylic acid group. Such an organic
colorant having a mixture of groups cannot be produced using the methods known in
the art. Furthermore, the organic colorants of the present invention could not be
prepared using the methods known to one skilled in the art since the organic species
having one salt of a carboxylic acid group is not prepared in the presence of the other
organic species. In essence, the coated product of the art is not a modified organic
colorant, as the term is used in the present invention, since no chemical modification
has occurred.

[0039] Utilizing the method of the present invention, the modified organic
colorant will be in dispersion form. As stated earlier, the dispersion may be subjected
to drying to form a modified organic colorant. The modified organic colorants of the
present invention, as well as the dispersions prepared by the method of the present
invention, may be purified by washing, such as by filtration, centrifugation, or a
combination of the two methods, to remove unreacted raw materials, byproduct salts
and other reaction impurities. The products may also be isolated, for example, by
evaporation or it may be recovered by filtration and drying using known techniques to

those skilled in the art.



col ored pignment prepared in this way is, therefore, a coated pignment having
a surface |ayer of dispersant. [0038] In contrast to the nodified organic
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-13 [0040] e nodi fied organi c col orants and di spersions nmay al so be
purified or may be useful in a variety of applications, including, but not limited to inks, coatings,

plastics, paper, textiles, and rubber products. In particular, the modified organic
colorant dispersions have been found to be effective in inkjet ink compositions.
Therefore, the present invention also relates to an inkjet ink composition comprising a)
a liquid vehicle, b) a modified organic colorant.

[0042] In general, an inkjet ink composition consists of a vehicle, which
functions as a carrier, and a colorant such as a dye or pigment. Additives and/or
cosolvents can be incorporated in order to adjust the ink to attain the desired
performance. Preferably, the liquid vehicle for the inkjet ink compositions of the
present invention is an aqueous vehicle, and the inkjet ink composition is therefore an
aqueous inkjet ink composition. The aqueous vehicle can be the same as described
above in relation to the method of preparing the modified organic colorant dispersion.
[0043] The modified organic colorant used in the inkjet ink compositions of the
present invention are the same as described above and are present in an amount
effective to provide the desired image quality (for example, optical density) without
detrimentally affecting the performance of the inkjet ink. For example, typically the
modified organic colorant will be present in an amount ranging from about 0.1% to
about 20% based on the weight of the ink. Mixtures of colorants may also be used. In

addition, it is also within the bounds of the present invention to use a formulation



classified to renove inpurities and other undesirable free species which can
co-exist in the dispersion as a result of the manufacturing process. Known
techniques of ultrafiltration/diafiltration using a nmenbrane or ion
exchange may be used to purify the dispersion and renove a substanti al
amount of free ionic and unwanted species. An optional exchange of

count eri onsywgb@poedi®y al so occur in the purification psEGeSs0ifar eby the
counterions that forma part of the nodified pigment are exchanged or
substituted with alternative counterigps (including, e.g., anphiphilic ions)
utilizing known ion exchange techniques such as ultrafiltration, reverse
osnosi s, ion exchange colums and the like. Particul ar exanpl es of

counteri ons dohdhing @ tndafie® ﬁt%#gduc! Rdestfibod BUbr apROU.J. PALAtNbst 0, Na', K7,
Li', NHa', Ca2', and Mgt+. [0041] The nodified organic colorants and

di spersi ons S4308A% F08DEAL S, 83N04AL 06,9284 )8, 198 ingemprated; in theinentirest By of

appl i cations g&l uding, but not limted to inks, coatings, plastics,
paper, texti and rubber products. In particular, the nodified organic
col orant di spe43i ons Tinskjd@kicompositibng of theprestiitcviehtion dam beé folkned witink
conpositions.  Therefore, the present invention also relates tqQ an inkjet

i nk conposi t& BHIEHRSF iaéﬁ%@agyomwmtﬁiﬁd@t%rﬁnéf% Foqgfvegs)rm POEESI®E gani ¢

col orant. [QSQ%Z.] HoWed&N&lidble aAlitildd Khagt aldoe MESTPARHel 11RD tRAR Hhigd Smof 2
vehicle, whic functions as a carriér, and a colorant such as a dye or

pi gnent .  Addiomipositions tuditpart acmgbevefidesired aroperties whilsr maintainiag therstabilitter t o adj ust

the ink to attain the.desited rformance. Prefer.abl the liquid vehicle
For the i nk; i Fenggife or srati Hharans riay b A0gE I8 nsh Sfanck I o eos

vehi cl e, andedifigalistakiligtofithKcdapopiasd. t OMer ddditivdiaieivell endwh naheie®dsd | nkj et i nk
conposi tion. The aqueous vehicle can be the sane as described _above in

rel ation to ineledefiimsgiantsfbienidepbindsrs, e AseRlarste pngtadts apd (ther ket

di sper si on. artRglhf 4 i : i inkjet ink
conpositi onsTl{g%Q{%ﬁ% Jg?’esen?%dﬁ@‘éé;%fmg%ygfg&!thﬁ%eggﬁe g}go J%é%ljg?%ﬂe%é<above and
are present generally paesentirt an apiduetoranging betwepr Poiantb4@®he desired i mage quality

(for exanple tical nsi wi t.haut detrinmentally affecting the

per f or mance @P? he i nﬁ?@?é@ﬁ%}heﬂwaéi{i&?f’&p&'{@’?é’?&%ﬂ l?régef’%‘@"e"h?fﬂﬁ‘ﬁ ed organic
col orant wi | iR ilRb@SRR dye _o%cﬁi&@&&tbaraﬁ&%@gdjﬁsi epRcalRuiity0 Shok dyas about 20%
based on the weight of the ink. xtures of colorants may al so 'be used. In

addi tion, i tingledeafoed dygsi FP&KCtdyes, leid rites, direct Ayes,preective dy¢sndesiveiiven of o use a
formul ati on

fe}e
es

phthalocyanine sulfonic acids, including copper phthalocyanine derivatives, sodium
salts, ammonium salts, potassium salts, lithium salts, and the like.

[0046] The inkjet ink compositions can be purified and/or classified using
methods such as those described above for the colored pigment dispersions described
above. In this way, unwanted impurities or undesirable large particles can be removed
to produce an inkjet ink with good overall properties.

[0047] The present invention will be further clarified by the following examples

which are intended to be only exemplary in nature.

EXAMPLES
Example 1
[0048] A rotor-stator high shear mixer (Silverson LART-A) was fitted with a 4

liter stainless steel beaker. The beaker was charged with 1,000 mL of DI water and
4.0 g of sodium hydroxide. After the dissolution of sodium hydroxide, approximately
50 g of Pigment Yellow 155 (InkJet Yellow 4G, manufactured by Clariant Corp.) was



WO 2004/ 094534 PCTI US2004/ 011191 -14 containing a nodified pignent product
as described in, for exanple, U S. Patent Nos. 5,630,868, 5,803,959,
5,837,045, and 5,922,118, all incorporated in their entirety by reference.
[ 00441 The inkjet ink conpositions of the present invention can be forned
with a mnimmof additional conponents (additives and/or cosolvents) and
processi Ng wghRposssgiovever, suitable additives may al §of88dafpsP0r ated into
these inkjet ink conpositions to inpart a nunber of desi reé properties
while maintaining the stability of the conpositions. For exanple,
surfactants may be added to further enhance the colloidal stability of the
conposition. Other additives are well known in the art and i nclude
humectant s, 3B4aCind&R: pdisHIe the ﬂgmexﬁq;uﬁm}e&zafeat QUtS and $RE b @Rk Swasand t he

| i ke. The anount of a particular additive w vary depending on a variety
of factors thamogenised fgeaémab h1y7 %ﬁﬂa:p@ntDuemo émarahmfmwlunamgﬁmfgmpmmen 0% and
40% [0045] Addltl on ¥ ¢é¢ |t| [ﬁ% of t.he @ etsent

i nvention r’ré’y ﬁptmﬁ ‘ﬂ‘&a&}’regé‘ egrgyse erﬁﬁl y co %Pf%gfg?% BMand adj ust
optical densp thy disgeidh whé€sund itBdve d enelii@Ophriitiesive oF BXGIElyes, aci d dyes, direct
dyes, reactive dyes, derivatives of phthal ocyanine sulfonic acids,

i ncl udi ng cdP8 pht H@Fd@%ﬁloﬁewfeﬁeﬁev&famf@ﬁe di Telsonie® flaw-thiawahni um sal t s,
pot assium s I n i nk

conposi ti on&s%%gaﬁorgga %Ulﬂll}’é EE:‘e é?détz%c’a‘/abo?hipgsoﬂhg ?eesgililggﬁghﬁg%uwﬁlﬁﬁch as those
descri bed ahiispersibowas daeefidlyladinset tplbgmm7élamb&® witbd I’dlhgadroahlmd acidbove. In

this way, u nted .impuritie I un S|ralelar rtlcles gan be renoved
to produce gﬁfa'dﬁfﬁfr@?n ?(tWtde‘?ﬁggS‘gmBﬁ%qnﬁ? atgd (5?)48? %’ S V845 ‘Pﬂle present

i nvention WdidfiitR@od lﬂehiﬂﬁlhe CoRubinf | GWe bitediah Epakiiid Gk NG @Y BHBhEFellowhi ch are
intended to be only exenplary in nature. MPLES Example 1 [0048] A

r ot or - st at ordispprgipn Bae approvimasely 1 %) nme Ide modifipdrysllpw pigment dispession ’WF a 4 liter
stai nl ess st r F ge h. wat er and
4.0 g of sodi umﬁ r;?I;K’om dpehﬁ}k??%fmt fegg%' Eg(g{\reljstgf o %Iﬁ-gt}#éhs I‘OXI de,

appr oxi mat el ej!ectrode manufactured by Orion) of 2700 ppm (on a solid basis) at apHof 8.1.

'.:3

[0050] This example shows an embodiment of the method of the present
invention in which the step of combining the components is done under high shear
conditions and is followed by a particle size reduction step in which sonication is used.
The resulting modified organic colorant is a yellow pigment comprising an organic
species having at least one sodium salt of a carboxylic acid group, as shown by the
level of sodium. This corresponds to approximately 2.2% conversion of the ester

groups to carboxylic acid salt groups.

Example 2

[0051] A stainless steel beaker with a magnetic stir bar was mounted on a
stirrer-hot plate, and was further fitted with a peristaltic pump and a flow-through
sonication cell (Misonix 3000) so that a mixture added to the beaker could be heated,
stirred and circulated through the sonication cell simultaneously. To this was added a
mixture of 30 g of Pigment Yellow 155 (InkJet Yellow 4G, manufactured by Clariant
Corp.) and 300 mL DI water. The mixture was circulated through the flow-through
sonication cell. The heater was adjusted to 60 degrees C. After this, 60 mL ofa I N
solution of sodium hydroxide was added, and the mixture was circulated and sonicated
for 3 hours. The resulting modified organic colorant dispersion was found to have a

median particle size of 200 nm.



50 g of Pignment Yellow 155 (Inkjet Yellow 4G nmanufactured by C ariant

Corp.) was WO 2004/ 094534 PCT/ US2004/ 011191 -15 added in one portion. The
pi gnment quickly wetted out, and the m xture was honogeni zed for 2 hours at
7,200 rpm Due to shear heat evolution, the tenperature of reaction mxture
remai ned at 60 degrees C. The resulting nodified organic colorant in the

di spersi on to have a nedian particle size o i 0049] The
di spersi on ng?)d;“ﬁzuralgt ransferred to a Telsonic(r) fl ovffﬁ’?g’ﬂé“ﬁ’%%%m cator and
sonicated for 2 hours. The pH of the_ és_sul ting nodified yell ow pi gnent

di spersion was carefully adjusted to between 7.5 and 8.0 with 0.1 N
hydrochloric acid. The dispersion was then diafiltered and concentrated to
10% sol i ds { ab kaf t g CYoT=R o] ian particle
si ze of theltﬁdrslaght y(e)ﬁa(r)?}/{ %gﬁﬁsépg%né?oﬁ%mggﬁ%r oxXl| rrgta{eJl ytecli;;galngﬁﬁlThe nodi fi ed
yel | ow pi gmiwdrocliapearidito pHWes8.0.f Thndispesion amae then diefilieneth and comaitratedeasur ed

usi ng a ROSS i sel ecti sqdi.um. el ectrod uf agt ured by. Oion) of 2700
ppm (on a sdf il@'%ﬁglg{sgfm%g&gn aﬁh]gtfm@. I{‘Le.m%”]f“_ﬁﬁéblfm'_ SERAR igle g‘ﬁ%%ls an

enbodi ment  qfe biight BN disREsidnNRadbRwEAL 1801100 9 bt wh) stdble bt §dgrast ep of
conbi ni ng the conponents I s done under high shear conditions and is

fol | oned by menghset T¢degress e Themodifigdorsllewy pigment digparion wesfoenditp baveias used. The
resul ting i olg i i i SiNg an
organic sgggzlhie"&sl% at%g‘g&gﬁe{g%@taa%@lseg @% |1ét§§r{’éss§% Boe%gggﬁc?aﬁ oxftl éi acid group,
as shown by byl#ion) &\2c900 ppm e soiidl bakis) & agpbiof@siponds to approxi mately 2. 2%

[0051] A st a0bes "ot Bl etfumlecshons i eptnire: pite miibagh o HeoaistinG od on a
stirrer-hot ;pleadd inaEtheh {hed st &F cbinbihifdl 11 dofpéneRBand i fdrfclPsiz® and a
fl owthrough sonication cell (Msonix 3000) soO that a mXxture added to the

beaker coul dedstitresiereate donst simyligneousiyl under high sheardconditiensgéndt senicationiicat i on cel |

si mul t aneous| %,/9 ég thi1 vvasdﬁd(ged3 a rrll xttpre ofl 30.9 of CIgi nent Yel |l ow 155
Cinkj et Yol NS 4&e keiipe mpgicd; Sigotiechiofont s a FeloW Bigotl QL 2 warer . The
m xture was dgdnitisbéedies davidy 40 Legdh ohdiddiubnalt by Qu@Rylicsicidigedip] anhewl by The heat er

was adjusted to 60 degrees C. After this, 60 nL of al N
the level of sodium. This corresponds to approximately 2.0% conversion of the ester

groups to carboxylic acid salt groups.

Bxample 3

[0054] Inkjet ink compositions were formulated usiﬂg the modified yellow
pigment dispersions from Examples 1 and 2. Thus, 5 mL of each of the pigment
dispersions were combined with 5 ml of an ink vehicle containing 37.6% of 2-
pyrrolidone, 5.4% of pentane-1,5-diol, 6.0% of isopropanol, 0.1% of Surfynol® 465
and the balance of water. The inks were then filtered through a 450 nm syringe filter
into a Hewlett-Packard 2000C print head, and square patterns of yellow were printed
using HP 2000C on HP Bright White Inkjet paper and on HP Premium Plus Photo
paper. The resulting images for each ink had excellent visual print quality and maximal

optical density at 400 nm equal to 1.2-1.3.

Example 4

[0055] The procedure followed in Example 2 was followed, with the exception
that only 30 mL of 1 N sodium hydroxide solution was used. The median particle size
of the resulting bright yellow dispersion was between 180-190 nm and was stable for

several weeks at 70 degrees C. The modified yellow pigment dispersion was found to



sol ution of sodi um hydroxi de was added, and the m xture was circul ated and
sonicated for 3 hours. The resulting nodified organic col orant dispersion
was found to have a nedian particle size of 200 nm WD 2004/ 094534
PCTTUS2004/ 011191 -16 [0052] The pH of the yellow dispersion was carefully
adjusted with 0. 1IN hydrochloric acid to pH 7.5-8.0. The dispersion was then
di af fiteredyghghspfgentrated to 10% solids using 50 Ll ation
menbrane col unm. The nedi an particle size of the brigﬁﬂfgf“{oé)l\t}vgldi sper si on
was between 180-190 nm and was stable .;or several nonths at 70 degrees C
The nodified yell ow pignent dispersi oh’ Was found to have a sodium content
(nmeasured using a ROSS ion selective sodium el ectrode, manufactured by
Orion) of 2,500 o] i i 4odh i s exanple
shows an errt%lg‘gﬁ %&ﬁ?ﬁbéf&nﬁ:ﬁ%&ﬁ ﬂggﬁg%ﬁ% ﬁ?%?Segdgn%iecﬁvﬁvseorﬁlt@ggé%tﬁéﬁ?\hi ch both

t he step of maofactored gy Ohen)ob iFohemmt @nandidtass)pnd pHof &0si ze reduction step
are done sinultaneous under hi gh shear  conditiong, and sonication is

used. The re[QQﬁQi ng nﬂﬁﬁ?@@a‘e&m\gm%é%\l@ﬁ?@% aﬁm%}gﬁ,ﬂ?ﬁ YAt conpri sing
an organi ¢ REGHE IpddRY hilthgdt 1eh$ B8 saR €2 SRGYIE &R dros, csh KeARaRGKY | ¢ acid
group, as shown by " the | evel of sodium Thi$§ corresponds to approxi mately
2. 0% conver shoamayit effhgdrexidereagegt clihpsorrespords o snpraxemaiey 4 4%edonvegsioups. Exanpl e
3 [0054] Inkj.et in i.{1.00s nmul at ed using the nodified yell ow
pi gnent di spdgsl%eiegtﬁsgggﬂégng%%dﬁl’leagﬁﬁag%%&%i Thus, 5 nL of each of the pignent
di spersions were conbined wwth 5 nL of an ink vehicle containing 37.6% of 2-
pyrrolidone,_5.4% of pentane-1,5-diol, 6.0% of isopropanol, 0.1% of

Surfynol (r) Eramplend t he bal ance of water. The inks were then filtered
through a 458odm SYr i Rgof lokibHigh dhedrGhidr (ENLSSLARACKPHE, GAGQGNRIG Nt head,
and square g[gtt rns of yg\'if ow V\%re pri ntr d using HP?ZOOOC on HP Bri ght

VWi t e | nkj etlitgraseiniesastelel beakiel® Flrechrenkemwiab clsarged ovith 1,@89pele of Dhavateesud ti ng i nages

for cach |k a0 Seeh bRl SR R 3 L RS Aoty 021 dlomoi ty
50 g of Pigment Yellow 213 (Hostaperm Yellow H5G, manufactured by Clariant

Corp.) had been added in one portion. The pigment quickly wetted out, and the
mixture was homogenized for 2 hours at 7,200 rpm. Due to shear heat evolution, the
temperature of reaction mixture remained at 60 degrees C. The resulting modified
organic colorant dispersion was found to have a median particle size of 406 nm.

[0058] A stainless steel beaker equipped with a magnetic stir bar was mounted
on a stirrer plate and placed into an ice bucket. The beaker was further fitted with a
peristaltic pump and a flow-through sonication cell (Misonix 3000) so that a mixture
added to the beaker could be cooled, stirred and circulated'through the sonication cell
simultaneously. To this was added approximately 100 mL of the modified organic
colorant dispersion (corresponding to 10 g of solid pigment) and 300 mL of DI water.
The mixture was circulated through the flow-through sonication cell for 3 hours. The
resulting modified organic colorant dispersion had a median particle size of 330 nm.
[0059] ' The dispersion was diafiltered and concentrated to 11.1% solids using
50 nm diafiltration membrane column. The final particle size of the bright yellow
dispersion was 300 nm. The modified organic colorant dispersion was found to have a
sodium content (measured by ROSS ion-selective sodium electrode, manufactured by
ORION) of 921 ppm (on a solid basis) at pH of 9.2. This dispersion was found to be

stable on storage at room temperature and at 70 degrees C for one week.



[ 0055] The procedure followed in Exanple 2 was followed, with the exception
that only 30 nlL of I N sodi um hydroxi de solution was used. The nedi an
particle size of the resulting bright yell ow di spersion was between 180-190
nm and was stable for several weeks at 70 degrees C. The nodified yell ow

pi gment di spersion was found to WO 2004/ 094534 PCT/ US2004/ 011191 -17 have a
sodi um cont gt dyERsured using a ROSS ion sel ective sgdi I ode,

manuf actureglabzgl&crl on) of 1,700 ppm (on a solid basi 5?9%@53&6@%‘; 8. 0.

[ 0056] This exanple shows that the sg%ym content, and therefore the anount
of organic species having at |east one salt of a carboxylic acid group, can
be varied by the anount of hydroxide reagent. This corresponds to

appr oxi mat el 4% c i t.he g i.c. acid salt
groups. Exa “?@]5 [Ogggﬁe%%nﬁ%t %@Plgtagt%n%%a%ﬂ éﬁg)grsmétng&dgrgf P%ﬁ{lj\?éeerﬁtson LART- A
was fitted vintehtian id whicht the step @if cbrelsising theelompermkisris ddiecuriderakigh shwas char ged

with 1,000 nL qf DI a 2.8 g.of sodium hydroxide. .After .the

G ssol Ut i on GPOLYE P RGP ak Py R e r i 560 REUHEH STLoBighis Ayl | ow 213
(Host aper m Yeel resivitin @modirRB W giaic WoRkanP ¥s £h@lowapigment@bBpsidgadh Hemic added in
one portion. The pignment quickly wetted out, and the m xXture was

honogeni zed Sefieshayipgpisleast ore sodny g5k of prsarbpwlic jaeid Bravgats owndyithh, t he

t enperature |, ON 40 i at. 60 . T, ulting
nodi fi ed orngae}llE){?ogdﬁ)l{ngr an s)%#ésggﬁrdg{{gﬁpﬁgélﬁ?tg&nld%g%ﬁ\ge\?%&a&n@ ief%lt%sparti cle
size of 406 groupst¢ EtmR}lickeitsalt growss st eel beaker equi pped with a magnetic
stir bar was nounted on a stirrer plate and placed into an ice bucket. The
beaker was further fitted with a peristaltic punp and a fl owthrough

soni cation cg&ﬁpag#zigﬁgﬁm@pm) so that a mxture added to the beaker could

be cooled, stirre circulated through the sonication cell
si mul t aneousl0961] To t hAsstaidess atgelcgakep pwithxd magnstiy stirOlgar rwas ghounted ampali f i ed

organi ¢ col grant . dispersion or ondi ng .t.q.. of . sql i d,pigment) and
300 Lot b1 acher Pib o o0 SR FEEP RN o Hhutiic P Bt 2 BRLHRUET N bugh
soni cati on CghicatfonrcelB(NiOoHiS3000)1$ thit@nikiureygdedoidithe tedkenrcgaltd be heapddor ant

di spersion had a nedi an garti cle si,ze of 330 . nm [0059]. The dgi spersi on was

di afi|tered Biqd exshrarevlpted theopeh dhe anicpsipn ealljsprultgueopsly. To this was added a
mixture of 3 g of Pigment Yellow 155 (InkJet Yellow 4G, manufactured by Clariant

Corp.) and 200 mL DI water. The mixture was circulated through the flow-through

sonication cell at 60-70 degrees C for 45 minutes. The resulting organic colorant
dispersion was found to have a median particle size of 255 nm. However, this was
found to have only limited stability. The dispersion separated on storage, and, in
particular, at elevated temperatures (in an oven at 70 degrees C overnight) under
which the dispersions of Examples 1-4 were stable. Additional sonication did not
reduce the particle size any further and also did not improve the stability.

[0062] As illustrated above, the method of the present invention produces a
modified organic colorant and dispersion thereof having improved overall properties.
The colorant and dispersions may be particularly useful in inkjet ink compositions to
prepare prints and images having excellent print quality and optical density.

[0063] The foregoing description of preferred embodiments of the present
invention has been presented for the purposes of illustration and description. It is not
intended to be exhaustive or to limit the invention to the precise form disclosed.
Modifications and variations are possible in light of the above teachings, or may be
acquired from practice of the invention. The embodiments were chosen and described

in order to explain the principles of the invention and its practical application to enable



50 rimdiafiltration menbrane colum. The final particle size of the bright
yel l ow dispersion was 300 nm The nodified organic col orant dispersion was
found to have a sodium content (nmeasured by ROSS ion-sel ective sodi um

el ectrode, manufactured by ORION) of 921 ppm (on a solid basis) at pH of
9.2. This dispersion was found to be stable on storage at roomtenperature
and at 70 for one week. WD 2004/ 094534 PCTWH%%&Q 91 -18

[ 0060] Thig@gggﬁ%?§4shoms an enbodi mrent of the nethod o tﬁ%ﬂé%ésent
invention in which the step of conbip@ﬁg t he conponents is done under high
shear conditions and is followed by & particle size reduction step in which
sonication is used. The resulting nodified organic colorant is a yellow

pi gnent co | Skg ; j; i : } di,{;%&t ium salt of a
car boxyl i Cn‘gg‘% 561596%?92232 ﬂ%\%ﬁ%&g@%jﬁ% lﬂ?ﬁ/oggelg%o sodi ua%g%}ﬁis‘gﬂ%dgr responds to
appr oxi mat elmpdificitne grare swied o tie patticulasise contgupiaigsls It & ivtandedthet the aci d sal t

groups. Conparatjyve. Ex e 0 A stain s steel, beaker with a
magnetic stitoPh ﬁ}r. %S\H‘ge%ng h? Q%-m%ﬁ’ygﬁé dimg ?p@qulﬁ‘gﬁerﬁtPaatng thejf ﬁﬂulﬂ?\@f urt her

fitted withgoeRpri st alhdt @ Juitagd ignd a fl owt hrough sonication cell (M sonix
3000) so that a m xture added to the beaker could be heated, stirred and
circul ated through the sonication cell sinultaneously. To this was added a
m xture of 3 g of Pignment Yellow 155 (InkJet Yell ow 4G manufactured by
Clariant Corp.) and 200 nL DI water. The m xture was circul ated through the
fl owthrough sonication cell at 60-70 degrees C for 45 mnutes. The

resul ting organic colorant dispersion was found to have a nedian particle
size of 255 nm However, this was found to have only limted stability. The
di spersion separated on storage, and, in particular, at elevated
tenperatures (in an oven at 70 degrees C overnight) under which the

di spersions of Exanples 1-4 were stable. Additional sonication did not
reduce the particle size any further and also did not inprove the stability.
[0062] As illustrated above, the nethod of the present invention produces a
nodi fi ed organi c col orant and di spersion thereof having inproved overal
properties. The colorant and di spersions may be particularly useful in

i nkj et ink conmpositions to




prepare prints and i nmages having excellent print quality and optical

density. [0063] The foregoing description of preferred enbodi nents of the
present invention has been presented for the purposes of illustration and
description. It is not intended to be exhaustive or to limt the invention
to the precise formdisclosed. Mdif-28ations and variations are possible in
i ght of the above teachings, or nay be acquired frompractice of the

i nvention. The enbodi ments were chosen d described in order to explain
the principles of the invention and= Practical application to enable WO
2004/ 094534 PCT/ US2004/ 011191 -19 one skilled in the art to utilize the
invention in various enbodi nents angd with various, mpdifications as are

suited to the Ypar t4 &Ghad of repapng medtied ranic golorant disperyian fappsitgthe; he  scope of

the invention ggsetefi ned by the clains appended hereto, and their
equi valents. [0064] What .is clainmed is: -20- CLAIM5S 1. A nethod of
preparing a modifi®d ofgBiing, nerperdei) & Ypnsic splgRutomprsigahisast A st eps of a)

conbining, in any ordelrgaid shddic® hAHR! £ 1649 OeABber GRS lif af hydibridecast one
or gani ¢ speci es having agt | east one “ester %r oup; 11i) an hydroxide reagent;
and iii) an aqueous nedageR; WA didetmnaquenss IpdHBXVRiE I teedydntidaeagenteide or gani ¢

col orant react to formg JhgaglL Edidesht R%D N Fdem COkifdBiAGH oighriper si on; and b)
reduci ng the particle silz t he nodi fied organic colorant in the

e of .
di spersion to a parti cI°8-°§imz‘{$8p8rF1°'f’é‘§is than or equal to 350 nm 2. A nethod
of preparing a nodbfi ededutciggRheCpiitlcOsiRNdf Hlé Spdified OFEatO Wbt BAhE he St eps
of . a) reducing the parficl.e size .gf .an.or g%gi C cagl orant conprising at |east
one organic species habWPHYOLP aptids sizg qbless Tanpr egpalin 350 gma particle size of
| ess than or equal to 500 nm and b) conbining, in any order, i) the
ize-r ni lorant:. ii .
si ze-reduced 0L AN Cnétfod ot %retpénnlg Ia)mogiged organic colorant dispersion comprising the
steps of;
a) reducing the particle size of an organic colorant comprising at least one
organic species having at least one ester group to a particle size of less
than or equal to 500 nm; and
b) combining, in any order, i) the size-reduced organic colorant; ii)_'an
hydroxide reagent; and iii) an aqueous medium, wherein the hydroxide

reagent and the organic colorant react t0 form a modified
organic colorant dispersion.

3. The method of claim 1, wherein the organic colorant is subjected to high shear

mixing conditions prior to step a).

4, The method of claim 3, wherein the high shear mixing conditions occur in a
horizontal media mill, vertical media mill, attritor, ball mill, hammer mill, pin disk mill,
fluid energy mill, jet mill, fluid jet mill, impingement jet mill, rotor-stator, pelletizer,

homogenizer, sonicator, or cavitator.

5. The method of claim 1, wherein the organic colorant, the hydroxide reagent,

and the aqueous medium are combined under high shear conditions.



hydr oxi de reagent; and iii) an aqueous nedi um wherein the hydroxide
reagent and the organic colorant react to forma nodified organic col orant
di spersion. 3. The nethod of claim1, wherein the organic colorant is
subjected to high shear mxing conditions prior to step a). 4. The net hod
of claim3, wherein the high shear m xing conditions occur in a horizontal
media ml | ,wygestpassy nmedia mll, attritor, ball mll, pdageacithdl , pin disk
mll, fluid energy mll, jet mlIl, fluid jet mll, inpingenent jet mill,
rotor-stator, pelletizer, honopgenizej;,. sonicator, or cavitator. 5. The

met hod of claim 11, wherein the organic colorant, the hydroxide reagent, and
t he aqueous nedi um are conbi ned under hi gh shear conditions, WO 2004/ 094534
PCTI US2004/ ¢1119The m&Rodof diim yeineei tbé high shear hmgmbﬁ&usnstd@eurhh @h shear

m xi ng conditions occur in a horizontal medja , vertical nmedia mll,
attritor, bélpnzcmal mediggifkyaertical media willyatgritark balh rmll hanmeamdl englisgymilli | || j et
mil, f|UId lmlu'&mmﬁg r i zer

honogeni zer, sonl at or, cglgi? ator’t]mls}?‘éeTmét J?rlle og)tt&tﬂt?r paie&%‘mherel n

steps a) andloinp emzerusongmmldramwusl y. 8. The method of claim1l, wherein the
particle size of the nodified organic colorant is reduced by sonication. 9.
The nmethod of claim1l, wherein the organic colorant is a colored pignent.

10. The net hod ofhe&hahdd & clah € vHefbir s HUN@bESECR fiBiabectYPr | Ses a bl ue

pi gment, a black pignment, a brown pigment, a cyan pi gment, a green pignent,
a white pigment, a violet pignment, a nagenta pignent, a red pignent, an

orange bl ANt . S S or TN whlt, it KaAERSAENG B0 mclned it 00, of

claim9, wherein e Cco ment e gro consi sting
of . ant hr aquolocantis redptedtoglsadgation.ne bl ues, pht hal ocyani ne greens, di azos,

nonoazos, pyranthrones, perylenes, heterocyclic yellows, quinacridones, and
(thio)indigoids. 12. The nethod of claim1, wherein the hydroxide reagent is

sodi um hydr axi deThe method of claim 1, wherein the organic colorant is a colored pigment.

10.  The method of claim 9, wherein the colored pigment comprises a blue pigment,
a black pigment, a brown pigment, a cyan pigment, a green pigment, a white pigment,
a violet pigment, a magenta pigment, a red pigment, an orange pigment, a yellow

pigment, or mixtures thereof.

11.  The method of claim 9, wherein the colored pigment is selected from the group
consisting of: anthraquinones, phthalocyanine blues, phthalocyanine greens, diazos,
monoazos, pyranthrones, perylenes, heterocyclic yellows, quinacridones, and

(thio)indigoids.

12.  The method of claim 1, wherein the hydroxide reagent is sodium hydroxide,

potassium hydroxide, lithium hydroxide, ammonium hydroxide, or mixtures thereof.
13.  The method of claim 1, wherein the aqueous medium is water.

14.  The method of claim 1, wherein the particle size of the modified organic

colorant in the dispersion is less than or equal to 300 nm.



pot assi um hydr oxi de, |ithium hydroxide, amoni um hydroxi de, or m xtures
thereof 13. The nmethod of claim1l, wherein the aqueous nediumis water. 14.
The nethod of claim 1, wherein the particle size of the nodified organic
colorant in the dispersion is less than or equal to 300 nm WD 2004/ 094534
PCT/ U52004/ 011191 -22 15. The nmethod of claim11, wherein the particle size
of the nodiWobashsos@mni c colorant in the dispersion isct/@$sodoiam or equal to
200 nm 16. The nethod of claim1, further conprising the step of drying the
nodi fied organic colorant dispersion,o forma nodified organic colorant in
dry form 17. A nodified organic colorant conprising the reaction product of
a) an organic colorant conprising at |east one organic species having at

l'east one esier aheuwRihod"6f ddim ANWIRYSH Mei sheideLage ot thelRodifi¥eorgist f i ed
organic colorant of claim17, wherein the nodified organic col orant

conpri ses i )colarant incthe dispsesicnrigjassiteanopeqielde 20wming at | east one salt of a
carboxylic acid group and ii) at |east one organi c species having at |east
one ester group. 19. The nodified organic colorant of claim17, wherein the
organi ¢ col ot@nt The agifodsef<claih 1, datier contprisingalie steps pLdiying thawiodifiedit | east two
ester groups and wherein the di fied qQrgani c colarant, conprises i) at

| east one or @fgﬁvchO?ﬁ@EPléger%wg%maﬁm?dé%?gp?&aﬂ&wlerap&m31fy fary ar boxyl i ¢ aci d

group, ii) at |east one organic species having at |least two ester groups,
and iii) at |least one organic species having at |east one ester group and a
| east one s#l.t of madified drganyd ¢adorard icdmprisingshe Raxtiom ipeoduetdifia) e oxgameni ¢

I t of claim19, .wh in. th [ ' havi t | t | t
of a car boxyPITaREPBHEThERY ong lEnifsHres Brtie B leAR ORGP 985, an anunt
X; - the or ganifthydRede akgdhavi ng at | east two ester groups of the nodified

organic colorant is in an anount Y; the organic species having at |east one
ester group and at |east one salt of a carboxylic acid group of the

modi fied orggni ¢ 9! ,REAMYI brpardid) c@Brant of claim 17, wherein the modified organic

colorant comprises i) at least one organic species having at least one salt of a

carboxylic acid group and ii) at least one organic species having at least one ester

group.

19.  The modified organic colorant of claim 17, wherein the organic colorant
comprises at least one organic species having at least two ester groups and wherein the
modified organic colorant comprises i) at least one organic species having at least one
salt of a carboxylic acid group, ii) at least one organic species having at least two ester
groups, and iii) at least one organic species having at least one ester group and a least

one salt of a carboxylic acid group.

20.  The modified organic colorant of claim 19, wherein:
- the organic species having at least one salt of a carboxylic acid group of
the modified organic colorant is in an amount X;
- the organic species having at least two ester groups of the modified
organic colorant is in an amount Y
- the organic species having at least one ester group and at least one salt
of a carboxylic acid group of the modified organic colorant is in an

amount A; and



anount A; and WO 2004/ 094534 PCT/ US2004/011191 -23 - the organi c species
havi ng at | east two ester groups of the organic colorant is in an anmount Z,
and wherein X + Y + A= Z 21. The nodified organic colorant of claim 20,
wherein (X + A) = Z. 22. The nodified organic colorant of clam 20, wherein
(X+ A < (0.5 x Z 23. The nodified organic colorant of claim20, wherein
(X + A < (Wb dobaeossss 24. The nodified organi c col or agipboosbaidn 20, wherein
(X + A < (0.02) x Z. 25. The nodified organic col orant of claim 20,
wherein X <Y. 26. The nodified organihg colorant of claim18, wherein the
organi c species having at |least one salt of a carboxylic acid group is at
the surface of the nodified organic colorant. 27. The nodified organic
colorant of claim 17, inuhegaBicnspbdi® BLHER featOWRN &I ghcupd of ¢ Bfghilc P gnent .

28. The nodified organic colorant of claim 27, wherein the colored pignment
conpri ses a bl ue pi gnestarantss inkmerkoupt Hnent, a brown pigment, a cyan pignent,
a green pignen I pignment, a violet pignent, a magenta pignent, a
red pignent ,arﬁgﬁvt}lergl?la}‘ﬁgévgﬁgn%nt, a yell ow pignent, or mxtures thereof. 29.
The nodified organic colorant of claim27, wherein the colored pignent is
selected fromthe gro consi,sting of anthraquingne ht hal ocyani ne bl ues,
pht hal ocyani #le gffé%we,%%ﬁ%%cql%%aé%@mzw Hi 'hZ%,:%per yl enes,

het erocyclic vyellows, quinacridones, and (thio)indigoids. WO 2004/ 094534
PCT/ US2004/ 011191 -24 30. The nodified organic colorant of claim17,

wher ei n t he 2fbdi fThe thodifigrhorganic eoddrant aflani 20, iwherdin{¥etr A) 0. HarZn  31. An i nkj et
i nk conposition conprising a liquid vehicle and a nodified organic col orant
conprising the reaction product of a) an organic col orant conprising at

| east 23.  The modified organic colorant of claim 20, wherein (X + A) <(0.1) x Z.

24,  The modified organic colorant of claim 20, wherein (X + A) <(0.02) x Z.
25.  The modified organic colorant of claim 20, wherein X <Y.

26.  The modified organic colorant of claim 18, wherein the organic species having
at least one salt of a carboxylic acid group is at the surface of the modified organic

colorant.

27.  The modified organic colorant of claim 17, wherein the organic colorant is a

colored pigment.

28.  The modified organic colorant of claim 27, wherein the colored pigment
comprises a blue pigment, a black pigment, a brown pigment, a cyan pigment, a green
pigment, a white pigment, a violet pigment, a magenta pigment, a red pigment, an
orange pigment, a yellow pigment, or mixtures thereof.

29.  The modified organic colorant of claim 27, wherein the colored pigment is
selected from the group consisting of  anthraquinones, phthalocyanine blues,
phthalocyanine greens, diazos, monoazos, pyranthrones, perylenes, heterocyclic

yellows, quinacridones, and (thio)indigoids.



one organi ¢ species having at | east one ester group and b) a hydroxide
reagent. 32. The inkjet ink conmposition of claim 31, wherein the nodified
organic colorant conprises i) at |east one organic species having at |east
one salt of a carboxylic acid group and ii) at |east one organi c species
having at | east one ester group. 33. The inkjet ink conposition of claim 31,

wher ei n t heygbs@asssq4Col or ant conprises at | east one gr@&RbGoHPARCI €S havi ng
at |east two ester groups and wherein the nodified organic col orant

conprises i) at |east one organic spegjes having at |east one salt of a
carboxylic acid group, ii) at |east one organic species having at |east two
ester groups, and in at |east one organic species having at | east one ester

group and a jpeastrn®RfddiRl torghlc ldtat RPXYith C172hereBl B Anodded drdmid Nkj et i nk
conposi tion of claim31, wherein the liquid vehicle is an agueous vehicle.
colorant is in dispersion form.

31.  An inkjet ink composition comprising a liquid vehicle and a modified organic
colorant comprising the reaction product of a) an organic colorant comprising at least

one organic species having at least one ester group and b) a hydroxide reagent.

32.  The inkjet ink composition of claim 31, wherein the modified organic colorant
comprises i) at least one organic species having at least one salt of a carboxylic acid

group and ii) at least one organic species having at least one ester group.

33.  The inkjet ink composition of claim 31, wherein the organic colorant comprises
at least one organic species having at least two ester groups and wherein the modified
organic colorant comprises i) at least one organic species having at least one salt of a
carboxylic acid group, ii) at least one organic species having at least two ester groups,
and iii) at least one organic species having at least one ester group and a least one sait

of a carboxylic acid group.

34.  The inkjet ink composition of claim 31, wherein the liquid vehicle is an aqueous

vehicle.



