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Field of the Invention. [0001] The present invention
relates to nmethods of preparjng nodified organic
col orants and di spersions thereof. Mdified organic
colorants and inkjet ink conpositions are also
di scl osed. 2. Descriptiongftfhe Related Art. [0002]
In general, pignments aloné are not readily dispersible
in liquid vehicles. A variety of techniques have been
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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.
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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, 1) an

organic colorant; ii) an hydroxide reagent; and iii) an aqueous medium, to form a
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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.
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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
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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
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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 typicalIy 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 blue, 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.
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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.
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wel | as, m xtures of hydroxide, reagents, can al so. b

wibeicor TRRRTRB PhREST TGHMBRICR ISSTbIn SN Tn e & Sleolsy syeferably
: to . . di

2 sl "Rl B50RLE: SORLY LN T BRI
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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
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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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[@03# er r ed, Thencomposition 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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preferably | ess than 10% of Z, and nost preferably
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



| ess than 2% of Z. Furthernore, it is preferred that

(X + A be less than Y. Thus, the nodified organic
w@odoanaess4 of t he second enbodi nent of the presPe/US2004/011191

invention preferably conprises nore organic species

havi ng ester groups than organi c species having

carboxylic acid salt groups. It is nost preferred, in

order to forma stable dispersion of this nodified

O BEE AL LR Risty il 10 G BABUE SRERL T RTR (e gglored

pifmenhe Brivdi i didpasganice typlcaity fidrmed 33 6mbining rotitazonium salt,

enbodj rents, the .nodified organi¢ colorants can be

PETRfFal e agyaramptiGamis R fo Rz tHinghagent (with gn azo coupler. The

L C U dif.i ' I f :

cBelshit f{then Wi REMS B30 380Gy REANHE Mol bitfgsicp.  The

cbleeddpighent picpumedtin this day isgéresfbied cabied ignidii having @nsurface

the nmethod of the present invention is used, the

layer of digpps#Anh bet ween the ampunts of organic species

hng salits o r hpxyl i cid .groups.,.i h . .

RET T ea” db Sairatab iR ik B bR S lpg Brasgnt jrvention,
thdQolerdiid Pigtnehfdl OF Bt priciadit Routd Wedatdfy shad Rdl&RMbhips described
conversion. For exanple, for the first enbodinent, X =
apovanon the wedifind erganistaetprags 06 0% resenkingpmion. Y arknpwssolored
t han 50% of Z mﬁfl d nean l.ess .than 50% convet[]si O colored
PIEFRFILS, 1, amolpL QY SEeaps; SPEFES Baviin 4leh BEUPRAR e cfated colore
pihhé&h i{ éﬁ%u*al td\thearkouiP ¥k @rdaBiclPedes ﬁi\}{ﬁ‘% 84t8Ngiolp€in the original
100% of the organic species having at Teast  two ester
cgloverhpigneente dhes wogvibe tdesighattons dor eithgaof ¢he pmbddiments of the
havi ng at. | east one salt f cay boxyli.c acjd gr .
reseent By Siton, 855 4 naHoRbus ok 2 o i adides o el creani
CBRHRE S Bt s&bfig IR Boripie £2601 310 M BREIEBpving
léngtomxésta gre@pemd at leédse onesitt dfancatloxyln heidigraup. $uvh an organic

type of _organic cqlorant, and the reactjon conditions
cerqﬁ@md@mg o BB O 2EQUPE canudiherpaediced usiggdhe metheds gnown in

RIQHNt Fﬁ{the%g}%ﬁé )t‘he [OQgé?h?l(], cél%rﬂlitss Gp ?ﬁeg ﬂregétﬁ\éigngéfnlzilrc{%{'could not be

prior ar 6ds fOor preparing co e

plbp&t 6dind shehawBolypicval toyohdsaliadeid thb artf Giig¥athe @fgadic pecies
di spersant which often WO 2004/ 094534

hpgng use sal o2 radbexyliciagichereup & patdirepassd wHke peesengesafithe other
simlar tot

he organjc species. that .nake.up th . .

R Bhocle JintenCEE SRS vifepLPL AT iy Bt § frogifen praanic
oRridadiheCeR i LR iA tHe pRodtit YMeniibh,, sinde RPeHeacd mfification
an aromatic am ne and a diazotizing agent, with an azo
hepoptuered. The dispersant is then added to the col ored
[Bb%]‘a nt toU{il?zrir{g t‘dpeenfe!chrcl)%l otd !chsepgrregel:n? nthe-g:E]i%n, 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.



colored pignent prepared in this way is, therefore, a
coated pignent having a surface |ayer of dispersant.
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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
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process whereby the counterions that forma part of

51636,3080p R0BA59) @,B&ﬁﬂélarzmde&%ﬁahbﬁe dllgncorporatad intheir entirety by

th alternative counterions (including, e.qg.,

gﬁ‘ﬁﬁ?"phl lic ions) utilizing known ion exchange

(bEARN duesTi2 Al bbhpadhdds @ HedReschMEERRAIBE foomed with

I on~exchange ol ums the [ e. Parti cul ar

aeminipiasofofdditenl eviposerth §4dditars aadex cdvaolyeats) and processing
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off@hke bd)rﬁpésﬁdadso Fotke&amplegsitfigtants plagdlei aigled pafignther enhance the
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cotieirali sabilsy 9anhe comppsiiamt Othes @édlywﬁq%re el ki 1 theragt and

eff \ [ [
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Thakin®funt 6f<a paXtREIat hddiive-RIPFard H&Endihg od d Vdtlébdof factors but are
vehicle, b) a nodified organic colorant. [0042] In

agaerelapreseahin arikqlre@urit mwwﬁy@weetm Bh apdAttsts of a
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WO LS 2 Mol iR 5 sDrPOUEOS, of BB brfld IiERftn may
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attain t desSired performance. Prefierably, th

ihdlue fbodedyies,| ED&EY dydse acidkiyes, direkt dyesposictive dgesﬁden%wes of

resent .invention js an ueous ve ich)e and t di

Rhthajosyaning s apdsofeludihgn eenbep pBih2 CY%IH’EFeélGEV"rtWﬁT etodium
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[pom]arl ng THeeinkjedi ihk edbnpogidons caolber purifiedi smiéos iclassified using
[0043] The nodified or ganl c._colorant used in_ th

mﬁh?@t suich] ks thasp dssaribesh abayre fonhe ¢nlered pigmeny Sigpriiong described
ia% A ?ﬁ&lﬁﬁt?& ﬂnp@ﬂﬂ%g o??ﬂde@%&l@ [a?%ee Fértlbllas gdh li)e {emoved
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du%esa t ikkPWwith abod 6N&rhI yﬁoﬁwieaout detri ment al ly
a fecting the performance of the inkjet ink. For

[684iHp! e, ﬂ;lm presgenyinyprgionswill ibe iferthes clpsified by theofolawing) expmples
e .present n unt ran i from about 0.1%to

‘gﬂ‘&tg?re%@ﬁdﬁ&ggg’e g’to “\R@%ﬂt ®the ink. M xtures of
colorants may also be used. In addition, it is also

wi thin the bounds of the present invention to use a

formul ati on EXAMPLES
Example 1
[0048] A rotor-stator high shear mixer (Silverson L4RT-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



WD 2004/ 094534 PCT/ US2004/ 011191 -14 containing a

nodi fi ed pignent product as described in, for exanple,
wOR200$094B3¢ ent Nos. 5,630, 868, 5,803,959, 5, 837CDUS2004/011191

and 5,922,118, all incorporated in their entirety by

reference. [0044] The inkjetsi.nk conpositions of the

present invention can be fornmed with a m nimum of

addi tional conponents (additives and/or cosolvents)

&{bﬁ B %ﬁ@;ﬁdrﬂ&l STROSigheYREly SWkttalogt, agel tthy eix iRy was
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cpbfparrocyrirmaib St ket ERR RIS Byent dispersion was
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urifi and/ fied hod
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i mpurities or st ab rge pafticles can be

cordinvestandtiofaiivedd bg agrartik jied rednétion stép glomlﬂclmvmeﬂtllon is used.

roperties. [0047 The resent vention wl |
Tp rrpﬁémng: medified B#RIC A r%uﬁ Mﬁﬂawew&wsmegomml% ay [Qgganic

LIRSS A SHETRC, L0y 10 B by

lc(V@l |017 86diom. LFHE-odrrespendk i tbt epprovimbiely 2.2% icorversion of the ester
stai nl ess steel beaker. The beaker was charged with
growpsdo garbexylplacigeselgrat. 4.0 g of sodi um hydr oxi de.

After the dissolution of sodi um hydroxi de,

approxi mately

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 of a 1 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 Pignent Yellow 155 (InkJet Yellow 4G

manuf actured by C ariant Corp.) was WO 2004/ 094534
WEMANSEE04/ 011191 - 15 added in one portion. PAES2004/011191

pi gment quickly wetted out, and the m xture was

honogeni zed for 2 hours at_7200 rpm Due to shear

heat evol ution, the tenperature of reaction m xture

remai ned at 60 degrees C. The resulting nodified

nic c r : ;

108500 i an” by FEPL (hf Y5y ERRIG! ST aclus@d KR 0.IN
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fl owthrough sonicator, and sonicated for 2 hours.. The
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a 50 nm diafiltration_nenbrane colu e nedi an
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[dosBRSUr edTHEI Hampleswd af EfbciirhénteofS dii tgthod of the present

_electrode, manufactured by Orion) of 2700 ppm &on a . )
inyeiticsh inawhich bath thepwpropf gombiningahejcomppaenis angiie BHENS size

oG TR OB e BBk Y ofon
usaderhBighiieAbdifie@ HEii® Relorid ik % oo WRshddy cBmprising an

particle size reduction step in which sonication is
orgaeit. specitschavimgult teastipnesddiiineltef gaarhoxgld anidaroupsasshown by

el | ow_pi gnent_.conpri si ng .an_or gani.c ci es havi
tig eyl SEBOGHE. SO THTSAPRISP APEBRSY F e Londergop g the ester
: d shie¥RJup@f sodium This corresponds to
g@‘%‘g%@%& Ih)E/lag flg/o?gor?gersi on . of the ester groups to
carboxylic acid salt groups. Exanple 2 [0051] A
stai nl ess steel beaker with a magnetic stir bar was
on a stirrer-hot plate, and was further

itted wth. rj ' | .
15 O onid P Gthshichs BiER SRyl S HEURITed ypllow
plognenb lispedioas fewBlalplebclabmti 2. FThis, riechlaofl emihr ofittet pigment

through the sonication cell sinultaneously. To this,
dispersipiisieera combiniedr witht5 aul. pfoan pkgielHele Yontagwpg 55.6% of 2-

| 4 . iant o
PhSt YE TS oF B g id sy G SRitnor® 465
abh HRUSHIA B B F Tafit theQRI werBQRéE flkdred tiGehgh a e nhegiiape filter

was adj usted to 60 degrees C. After this, 60 nL of a 1,
it 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 waé 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
wo e®uloo4say nodi fied organi c col orant di spersi OPCTHES2004/011191

found to have a nedian particle size of 200 nm WO

2004/ 094534 PCT/ US2004/01119% _ -16 [0052] The pH of

the yel l ow di spersion was carefully adjusted with 0.1N

hydrochloric acid to pH 7.5-8.0. The di spersion was
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DR, 4R LS ABRIERGERL 2EHs 10y LOKSR) Lok lrode
mpanfattol&l 181 @gomfof 11700 ppii @nta sodill Ibasis)dit apdt of 83ﬁ was

bet ween 180-190 nm and was stable for several non
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e e bﬂhﬁﬁ‘ombé/ re%ér@ N)Thf cofsebihdp Pt oxienatedy i @l% conversion

basis) at a pH of [0053] This exanpl e shows an
Oéﬂm@dterrsmumto edrboXyie h@d salt gtqm@s present invention in

whi ch both the step of conbining the conponents and

the particle size reduction step are done
Eshiifletsaneousl y under hi gh shear conditions, and
sonication is wused. The resulting nodifi ed organi c

[@879r ant |Asrc>101ysihﬂooWMg]h| shesrmixeo(Bversomb4RE-Aowasfiited with a 4
hl;;eé?sc gqslhsgg aé(ebr lggg %%}Serr]g]%o agg;;ndsx?ihwtél %@gétpL 81f DI water and
2580 o il @gﬁd&;}deesm&%e WRsARREP ST Bfnfth Yy &091& approximately

version e ester groups to car boxy ic aci é)

ssag bf Pigmgns . Yewanplle @dstpbrd YellojveHS5Gnk maonpasiad byn Elariant
were faornul ated, using the nDiJfled ellq [
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ek ol AR 2SN 7280 S POl P it e

t&nﬂ&ﬁt@fc PE Rdaafien mifut fmairedOf 60 degregy Gpalihd resOltihgomddified

Surfynol (r) 465 and the bal ance of water. The inks
ofganic eaheriant <iilﬁrteé‘3rl@dwtlfhf0(‘}9@ 3 haV@@onﬁﬁ%mrtlﬁlg éizg jof e nm.

a Hew ett Pack
IR o7 s ob SRS SRR oY Vi s B GOB 3h puounted
oRd ﬁmerw tb @nd Plac&! inbRBe ﬁceaﬁﬁk@tn TR Peakei was Rirtier BRved vith a
paper he resulting images for each ink had excellent

pmstulallc gmlmpnandqm ﬂbwtt roaighl serpigatioal cello(MlS@aX 38eMssa thap e mixture
a(Aiged to the gker coulgi be cooféd Exrrergpan% 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 nL of 1 N

W@ oaiamsby dr oxi de sol ution was used. The medi aPCT/US2004/011191
particle size of the resulting bright yellow
di spersion was between 180-3190 nm and was stable for
several weeks at 70 degrees C. The nodified yell ow
pi gnment di spersion was found to WO 2004/ 094534

[0068] US20044Q1 418 e l‘sﬂc?w@ AN CerRbRIRHEM ML et gféfhoﬁnﬁﬂ%’é Peesent

using a ROSS 1on selective sodi um el ectrode,
invemtichaint whiebl thy st@pi afrdombfinidg 70 cpppereots ia donkwhdpabigh)shear
at _a pH of. 0. 056] .This exanpl e shaws .that th .
C@@aﬂ%aegeﬁfgﬂpweéﬁﬂa hiic b SR HeIoR SO SR is used
TRO S&huBthe A HiREd %tr%zin?ca\%lo&ﬁﬁ i Qb‘gll@\‘;v ﬁlglﬁ@ﬁtb@%ﬂﬁrisﬁlga&i @rganic
group, Can be varted by the arfount ‘of hydroxide
speeitg hating Hnileast one ssdiandalt toff aagpbasylicatidl groip,48% shown by the
conversjon of the ester gro lic acid

SaMeFIShan, P i St B ARoneEl DL e e e

h L S 4RT-A) was fitted with a 4
gfolu?)gﬁo g%lg%h(éggldssﬁlég%lggaker. The beaker was charged
with 1,000 nL of DI water and 2.8 g of sodium

hydroxi de. After the dissolution of sodium hydroxi de,
lel50 g of Pignment Yellow 213 (Hostaperm
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stPék-Rdieplatd] ¥hdi s ViR hdrommRee Witk ef péistalc hauipSadl a Alodthrough
rpm Due to shear heat evolution, the tenperature o

sma'ea:t'tom_cmll r(Misq_mi&ﬁ QO9Nad iheadi _agrtlixame @é@qdef@sth@bemé could befheated,
stigehend Rmves trhi b Xiiafiof Rel SPDLatot 95 fih i Bis agaed o
nésg?kagfgé gg(arnxt%%@%t VPARKE (5 £ quiIBE vy BGR niBhaRSkir&d 5 Olariant

on a stirrer plate and placed into an
docge) land RO mITRY veeterk e Thevextiiver whe cirdulated thromgththg flow-through

peristaltjc nd a flo0 h h [ I |
sohFBH sestoB) Bolierese & Y APUPBUtEdon "o G opaagerolorant
dﬁggésfé)nb@ascﬁ)%lnﬁqo mabd 'érrﬁéhi?ﬂpﬁarﬁblécsweaé%ﬁ HHOUTHWERE this was
sonication cell simultaneously. To this was added
fepfr o< haved ehly liifedmitalifityt h&heralilipbiseoh sapgratédc on stdregearind, in

di spersion (corresponding.to 10 of _sqlid pignent,
PAFPIBO0AElevAohECHRATEHTES (it &N AVER it o/ InASTESY QgP‘é%f%‘)aht) under
t.hr,ough ;. flo spNi ' cal s T
YRS SRR SISO, ol SBRUER ai no
rédifte Thd'BaHield spahhy Rirhesarmealf did 30t iniprovd O sfAbilifhe

di spersion was diafiltered and concentrated to 11.1%
[8042]ds usiAwillustrated 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 nmdiafiltration nmenbrane colum. The fina

particle size of the bright yellow dispersion was 300
woe004/00s3400di fi ed organi ¢ col orant di spersi on MBEUSO4011191

to have a sodium content (measured by ROSS

i on-sel ective sodium el ectcqde, manufactured by

ORION) of 921 ppm (on a solid basis) at pH of 9.2.

Thi s di spersion was found to be stable on storage at
ohOQANEARRE k4D St RtinveA g ¢ f8fous ehibodRitdtv@RkwitN\arious

2004/ 094534 PCT/ US2004/ 011191 -18 [0060] This exanple
mekifiesticns asrdve dniteinto the pattieular tisrodonsémplaiedprik éseintended that the

|nve tIQnI

f nb
H}ﬁ«}pge ?IQV\'E)S ﬁgﬁrﬂaﬂgaé(sizﬁ%B@%lsgpgquegég%&),taing ﬁ%ela?%llvagents
[6@4’ owed kg;yhaqllsog}glgiegllse size reduction step in which

sontcation 1Is use The resulting nodified organic
colorant is a yellow pignment conprising an organic
speci es having at | east one sodiumsalt of a
carboxylic acid group, as shown by the |[|evel of
sodium This corresponds to approximately 1.1%
conversion of the ester groups to carboxylic acid
salt groups. Conparative Exanple 1 [0061] A stainless
steel beaker with a magnetic stir bar was nounted on a
stirrer-hot plate, and was further fitted with a
peristaltic punp and a flowthrough sonication cel
(M soni x 3000) so that a m xture added to the beaker
could be heated, stirred and circul ated through the
soni cation cell sinmultaneously. To this was added a

m xture of 3 g of Pigment Yellow 155 (InkJet Yell ow
4G, manufactured by Cariant Corp.) and 200 niL D
water. The m xture was circul ated through the
flowthrough sonication cell at 60-70 degrees C for
45 m nutes. The resulting organic colorant dispersion
was found to have a nedian particle size of 255 nm
However, this was found to have only limted
stability. The dispersion 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. Additiona
sonication did not reduce the particle size any
further and al so did not inprove the stability. [0062]
As illustrated above, the nethod of the present

i nvention produces a nodified organic col orant and

di spersion thereof having inproved overall properties.
The col orant and di spersions nmay be particularly
useful in inkjet ink conpositions to



prepare prints and i nages havi ng excellent print

guality and optical density. [0063] The foregoing
waele®end4ssd on of preferred enbodi nents of the pPEFES1004/011191

i nventi on has been presented for the purposes of

illustration and descriptigng-lIt is not intended to

be exhaustive or to limt the invention to the precise

formdisclosed. Mdifications and variations are

possible in light of the @paysig eachings, or may be

acquired frompractice ofTthe 1 nvention. The

enbodi nents were chosen and described in order to

explain th rinciples of..the invention and i.ts ..

1P L Bthod s B b POGHA BT Ohany GespeaR comprising the
S@%g%ﬁEQOO4/011191 -19 one skilled in the art to

utili1ze the invention in various enmbodi nents and with

vari aus womtbinimzain amysordsr, dr & engavie dotavartt enpaising ati last one
use contenplated. It js.intended that the scope of )
the i nvenPISARI% EPeFSS ABINgG Rt (past Qi RHehBpe an hydroxide

hereto, a [ =Te N[ IAVE:] 4 I Al o
st W0 2007e68a s BACedlet gl o AR, AR Hpanic
met hod of cploggadispersonp@md fi ed organi c col orant

di spersion conprising the steps of a) conmbining, in

any 8 der reducingnther gaicle sist ofaihe morifed soraaniatcoleraal in the
one organt i.es ' t .0 t oup;

ii) an hy & QI%PSI 0?‘ é‘g%x‘% ?&aﬁt‘deésﬁﬁ% %n%gaﬁéoﬁg n%{édi um

to forma nodified organic colorant dispersion; and

b) reducing the particle size of the nodified organic

2col oramethiod aflwepatingpremeilifind egamicpealeiapt dispersien ¢pmpesiag the
fhan,or equal to 350 nm 2. A nethod of preparing a

SIEBHPE i ed organi c col orant dispersion conprising the

st epy) of  @YUcRBURE ParticRAIRYIah Grfankd flodht s itdeast one
col orant conprising at | east one organic species

havi ng at drgenit speaes dstieg atgleastione ester gaupite lagpasiicle sisé of less

l ess than or equal ta 500 n and b) conbining, in
any or der,tharrﬁortq%@g]sﬁozsg?p%ﬂg d organic colorant; ii)

an  p) combining, in any order, i) the size-reduced organic colorant; ii) an
hydroxide reagent; and iii) an aqueous medium, to 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 nedium to form
a nodified organic colorant dispersion. 3. The nethod
w@tooghdsea 1, wherein the organic colorant is sedj/Es10e4011191
to high shear mxing conditions prior to step a). 4.
The method of claim 3, whectejn the high shear m xing
conditions occur in a horizontal nedia mll, vertical
media mll, attritor, ball mll, hamer mll, pin disk
6M | | The frﬁét'ﬁd!i S1EhLBY vadhkmeld e tﬁ%ﬁ lsheaf‘ |n‘ﬁki(ﬁ ] Rhdifohd occur in a
i npi ngenent jet mll, rotor-st |zer,
hévdaomtpd meder mills oaiticalt media oill, athitarabat mllB haﬂiher el pad disk mill,

gyt il Eile SHGLIEH AL B BEER <k B OG- DAt belltzer

h%%g%ﬁy%%?gf&%afo%m '2rg24¢n(9)t9ﬁgg4of claim5,

wherein the high shear m xing conditions occur in a

horizontal media mll, vertical nﬁgla ml)], attritor,
Thal | The methadafaaimeh, Whered) sienfiag endip) pocur simylignequsly gy
mill, jet mll, fluid jet mll, inpingenent jet mll,

rotor-stator, peI letizer, hom)geni zer, sonicator, or
gcavi trak Ghethdd ofh@aiffeltlhedettin cheaaipantitle viberofi the shedified)organic
and b) occur si rrultaneously 8. The method of claim]1,
coloeané isredured pasenietionsi ze of the nodified organic

colorant is reduced by sonication. 9. The nethod of
claim11l, wherein the organic colorant is a colored

oPi 9TEME mekibd dih@ainer, Raéred thelodgamiScolovast ig iartoldied pigment.
col ored pi gnent conprlses a blue pignment, a black

pi gment, a brown pignment, a cyan pignment, a green

1B; S mebeile il rerein 1, B bieBiedheomeri o ity Pidmen

r iB@eEntOh veHiRI plzment,
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agviolep pignmensi % niaggntaf pigaeithragdi mgnes, aphirhedeopigamene yellow
bl ues, phthal ocyanjne greens, diazos, nobnoazos,
Pm%tq{ﬁ%‘ﬁ%“%@re? -enes, heterocyclic yell ows,
qui nacri dones, and (t hi 0)i ndi goids. 12. The nethod of
claim1l, wher ein the hydr oxi de reagent is sodium
1hy dr GChiedesthocbof csimi Yrwviieyein thel abbored piglrﬁentﬁsrsyldac‘&d ifibe) the group
anmoni um hydr oxi de, or m xtures {her e%
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.



13. The nmethod of claim1l, wherein the aqueous nedi um

is water. 14. The nethod of claim11, wherein the
w@aooaioedses si ze of the nodified organi c col or aPeT/US20041€¢11191
di spersion is less than or equal to 300 nm WO

2004/ 094534 PCT/ US2004/ 011193 _ -22 15. The nethod of
claiml1, wherein the particle size of the nodified

or gani c colorant in the dispersion is |less than or

1894 alThg 8('11 1&191 1T elrgﬁ{ tﬁ?étj ﬁglftlcﬁi‘l Qi?gn o§ ' thre %Mﬁﬁéd organic
conpr|3|ng ep of ani c
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colorant in dry form 17. A nodified organic col orant
conpr|5|ng the reaction product of a) an organic
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1 wherein the nodified organic colorant conprises

i) at | east one organic speC| es having at |east one
aIt of ar boxyli.c a r.oup .and at .l east \ane .
137 gards Bodiet g GoIfgS P BigH Hwere%%t%rpma?% 3§ 2 3§ organic
colbeadiREinblisifle 8 88 IoRe eiagaﬁfc%aémésf hainal ddkds oM@ igiodp@nd b)
organi c col orant conprises at |east one organic
agphgdiosslclreageny at | east two ester groups and wherein
the nodified organic colorant conprises i) at |east
one organic species having at |east one salt of a
18ar boppyl #r}n%dfﬁ@& dorgér?é‘ Reoldrhnt & claBRSI7, OREer8ih9fkR! fodified orgamc
speci es havi ng east two ester groups, and 11i1)
cobastt enepreganiat lsg3e ainesorganit ngpeeits Ihaansg ankeastsomr salt of a
group.and_a | east .one salt of a carbox C, acu:l
cgfb@zﬂd 20d erenp ARbii) Rk leagh R PERAEK meslﬁ%/ hgying akjl¢ash gne ester
%\ﬁ;el n: the organic species having at | east one salt
7Ty carboxylic acid group of the nodified organic
colorant is in an amount X; the organic species having
at least two ester groups of the nodified, organic
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SRk SR iRt PRIl F7 S BB b o e
h&difidl Grganie ¥BléRAnt DomPHisks 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



WD 2004/ 094534 PCT/ US2004/ 011191 -23 - the organic

speci es having at |east two ester groups of the
wWo@e@and4s34 col orant is in an anount Z, and wher BCTUX084/X¥ 1191

+ A= Z 21. The nodified organic colorant of claim

20, wherein (X + A) = Z. 22.93The nodified organic

colorant of clam 20, wherein (X + A < (0.5) x Z  28.

The nodified organic colorant of claim 20, wherein (X

+ A < (0. T fdagd Mo :

of claim 2%1% dvi\rﬁ%rlcélsﬁémes %H{gogﬂ (égﬁotzygg %Qt%f %r&% <5I_iﬁ21te organie

nodi fi ed ocrogkaantasnnimatht@t cI aim 20, wherein X <.

26. The d organic col orant of claim 18, wherein

‘%nﬁé?"l‘t?Fe@%g)JE 5132% €s having at least one salt of a

carboxylic acid group is at the surface of the

nodi fied organic colorant. 27. The nodified organic

Ziol orBtmodified aiganit olorie € claint D@, whgeni(E €a) erant i s

a colored pignent. 28. The nodified organi c col orant

of claim 27, wherein the colored pignent conprises a

ue an
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pi gnment , a magenta pignent, a red p| gmant an or ange
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of . ant hraqui nones, phthal ocyani ne bl ues,
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(thio)indigoids. WO 2004/ 094534 PCT/ U82004/ 011191 -24
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31. An inkjet ink conposition conprising a |iquid
vehi cl e and a nodified organic colorant conprising
ithe rBecmbdifieg ooghnit cobdrast) ofa:taimr]@amhereimtlmrcaganic species having
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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.



32. The inkjet ink conposition of claim31, wherein

the nodified organic colorant conprises i) at | east
W@n®409453ni ¢ speci es having at | east one salt PET/EHS2004/011191

carboxylic acid group and ii) at |east one organic

speci es having at |east one-gster group. 33. The

i nkj et ink conposition of claim31l, wherein the

organi c colorant conprises at |east one organic

3§peC|r[qu§ RB8YiRg (ﬁ’ ati€ %?orf%oofeéltaﬁﬁ 97 C\’v’lﬂb?elﬁnﬁe"ms&ﬁb&‘ organic

he nodi fied ani ¢ col orant conpfises 1)

co]mearmnsglardmpesnﬁnﬂoaa having at | east one salt of a

carboxylic acid group, ii) at |least one organic

species having at |east two ester groups, and iii) at

3l east . OF ' [ I .

337 oua 58S HHEin SRR gl 01 Ak (ERSk, £R% fRlifed organic

colodatd .codrprisihf €hd rekEtRin proBuct @fRPah bigmicodoledan ¢onddrising at least
wherein the liquid vehicle is an aqueous _vehicle.
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 salt

of a carboxylic acid group.

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

vehicle,



