TI TLE METHOD OF PREPARI NG Pl GVENT COVPOSI Tl ONS

BACKGROUND OF THE I NVENTION 1. Field of the Invention.
wpQOOMI40Dhe present invention relates to pi gmeRCT/US2006/028319

conposi tions, nmethods for preparing pignent

conpositions, as well as aqueous dispersions and

i nkj et ink conpositions conprising these pignment

conpositions. 2. Description of the Related Art .

[0002] An inkjet ink conposition generally consists of

a vehicle, which functions as a carrier, and a

colorant such as a dye or_pignent. Additives and/or

cosol vents can al so be i n&: rated in order to adjust
the inkjet ink to attain the desired overal
performance properties. , [0003] In general, pignents
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[0&%] al R nglgjets nﬂqa composmon generally consists of a vehicle, which

functions as a carrier, and a colorant such as a dye or pigment. Additives and/or

cosolvents can also be incorporated in order to adjust the inkjet ink to attain the
desired overall performance properties. )

[0003] In general, pigments alone are not readily dispersible in liquid
vehicles. A variety of techniques have been developed which can provide stable
pigment dispersions that can be used in inkjet printing. For example, dispersants
can be added to the pigment to improve its dispersibility in a particular medium.
Examples of dispersants include water-soluble polymers and surfactants. Typically,
these polymeric dispersants have a molecular weight less than 20,000 in order to
maintain solubility and therefore pigment stability.

[0004] The surface of pigments contain a variety of different functional
groups, and the types of groups present depend on the specific class of pigment.
Several methods have been developed for grafting materials and, in particular,
polymers to the surface of these pigments. For example, it has been shown that

polymers can be attached to carbon blacks containing surface groups such as phenols



same specific functional groups. [0005] Methods for

the preparation of nodified pignment products have al so
whe@n/0o®vel oped which can provide a pignment w PET/ES2006/028319

variety of different attached functional groups. For

exanple, U S. Patent No. 5,851,280 discl oses nethods

for the attachnment of organic groups onto pignents

i ncludi ng, for exanple, attlachnent via a di azoni um

reacti on wherein the organic group is part of the

di azonium salt. [0006] O her nethods to prepare

nodi fied pignents, including those having attac
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product comprising carbon having attached at least one organic group. The organic

group has a charge opposite to the amphiphilic ion. Also disclosed are aqueous and
non-aqueous ink and coating compositions incorporating this composition, including
ink jet ink compositions. Also, polymer coated carbon products and methods for
their preparation are described in U.S. Patent No. 6,458,458.

[0007] While these methods provide modified pigments having attached
groups, there remains a need for improved processes for preparing pigment
compositions, particularly those that comprise polymers, thereby providing

advantageous alternatives to forming modified pigments.

SUMMARY OF THE INVENTION

[0008] The present invention relates to a method of preparing a pigment
composition comprising the steps of combining a polymer and a pigment to form a

mixture, and heating the mixture to a temperature of between about 70°C and 250°C



m xture, and heating the mxture to a tenperature of
bet ween about 700C and 25Q0Cto formthe pignent

W@ o9posiodT on. Preferably, the pol ymer conpri seBCHUS2006/028319
| east one ammonium salt of a carboxylic acid group.
Al so disclosed is the pignment conposition resulting
fromthis nmethod. [0009] The present invention further
relates to a nmethod of prep%ring an agueous pi gnent
di spersion conprising the steps of formng a pignent
conposition as descri bed herein and dispersing the

i gment conposition.in water to formthe aqueous
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the following detailed description are exemplary and explanatory only and are

intended to provide further explanation of the present invention, as claimed.

DETAILED DESCRIPTION OF THE INVENTION

[0012] The present invention relates to methods for preparing pigment
compositions and aqueous pigment dispersions, as well as to the resulting pigment
compositions and aqueous pigment dispersions, and further relates to inkjet ink
compositions comprising them.

[0013] The method of the present invention comprises the step of combining
a polymer and a pigment to form a mixture. The resulting mixture is subsequently
heated to form a polymer composition. In a preferred embodiment, the method of
the present invention further comprises the step of dispersing the polymer
composition in an aqueous medium to form an aqueous pigment dispersion. Each of

these steps will be described in more detail below.



the present invention further conprises the step of

di spersing the polyner conposition in an agueous
wore@7modd form an aqueous pi gnent di spersi on. PEETK2006/028319

these steps will be described in nore detai

bel ow. [ 0014] In the nmethod of the present invention, a

pol ynmer and a pignment are conbined to forma m xture.

The polyner is preferably aimter sol uble pol ymer,

such as a pol yner conprising a polyal kyl ene oxi de

group, a polymer conprising quaternary anmoni um
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comprises at least 10% by weight of the ammonium carboxylic acid salt groups,
more preferably at least 20% by weight, and most preferably at least 30% be
weight. The polymer may also comprise multiple types of carboxylic acid groups,
at least one of which is in the form of an ammonium salt. Examples of polymers
useful in the method of the present invention include, but are not limited to,
ammonium acrylate or methacrylate polymers, such as styrene-ammonium acrylate
or styrene-ammonium methacrylate copolymers.

[0015] The molecular weight of the polymer may vary depending on a
variety of factors. For example, polymer molecular weight effects the solubility of
the polymer, the viscosity of the resulting solution, as well as the form of the

polymer (solid, wax, viscous liquid, or free flowing liquid). This may also effect

the mixing or heating conditions used in the method of the present invention, which



amoni um acryl ate or nethacrylate pol yners, such as
styrene-amoni um acryl ate or styrene-anmoni um
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of the polymer may vary depending on a variety of
factors. For exanple, polyner nolecul ar weight effects
the solubility of the polyner, the viscosity of the
resul ting solution, as weli5as the formof the pol ymer
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pref erabl y’ bet ween about 8, 000 and 10, 000. [0016] The
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pyranthrones, perylenes, heterocyclic yellows, quinacridones, and (thio)indigoids.
Such pigments are commercially available in either powder or press cake form from
a number of sources including, BASF Corporation, Engelhard Corporation and Sun
Chemical Corporation. Examples of other suitable colored pigments are described
in the Colour Index, 3rd edition (The Society of Dyers and Colourists, 1982).
Preferably the pigment is a cyan, magenta, yellow, or black pigment, such as carbon
black.

[0017] The pigment can have a wide range of BET surface areas, as
measured by nitrogen adsorption, depending on the desired properties of the
pigment. As known to those skilled in the art, a higher surface area will correspond
to smaller particle size. If a higher surface area is not readily available for the

desired application, it is also well recognized by those skilled in the art that the
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introduce ionic or ionizable groups onto a pigment surface, such as chlorination and

sulfonylation, may also be used.

[0019] In addition, the modified pigment may comprise a pigment having
attached at least one organic group, wherein the organic group comprises at least
one ionic group, at least one ionizable group, or mixtures thereof. These modified
pigments may be prepared using any method known to those skilled in the art such
that organic chemical groups are attached to the pigment. For example, the
modified pigments can be prepared using the methods described in U.S. Patent Nos.
5,554,739, 5,707,432, 5,837,045, 5,851,280, 5,885,335, 5,895,522, 5,900,029,
5,922,118, and 6,042,643, and PCT Publication WO 99/23174, the descriptions of
which are fully incorporated herein by reference. Such methods provide for a more
stable attachment of the groups onto the pigment compared to dispersant type

methods, which use, for example, polymers and/or surfactants.



oxi dants such as oxygen and ozone. O her surface

nodi fication nmethods to introduce ionic or ionizable
w@e@apsioont o a pi gnent surface, such as chl ori PEl/Us2006/028319

and sul fonyl ation, may al so be used. [0019] In

addition, the nodified pignment may conprise a pignment

havi ng attached at | east one organic group, wherein

t he organi c group conprises7at | east one ionic group,

at | east one ionizable group, or mxtures thereof.

These nodified pignments may be prepared using any

hod known to those skilled in the art such that
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group may comprise a carboxylic acid group, a sulfonic acid group, a sulfate group,
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or salts thereof, such as a benzene carboxylic acid group, a benzene dicarboxylic acid
group, a benzene tricarboxylic acid group, a benzene sulfonic acid group, or salts
thereof. The attached organic group may also be a substituted derivative of any of
these.

[0022] Cationic groups are positively charged organic ionic groups that may
be generated from ionizable substituents that can form cations (cationizable groups),
such as protonated amines. For example, alkyl or aryl amines may be protonated in

acidic media to form ammonium groups -NR',H *, where R' represent an organic
group such as a substituted or unsubstituted aryl and/or alkyl group. Cationic groups

may also be positively charged organic ionic groups. Examples include quaternary

ammonjum groups (-NR';*) and quaternary phosphonium groups (-PR',*). Here, R'



salts of ionizable substituents. Representative
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[0024] As stated above, in the method of the present invention, the polymer
and the pigment are combined to form a mixture. This mixture may be either in a
dry form or may be in the form of a dispersion or suspension, depending on the
form of the polymer and the pigment used to prepare it. For example, the polymer
may either be in a solid form (such as a powder or wax) or in a liquid form (such as
a viscous or non-viscous liquids, including syrups or oils). Also, the polymer may
be in the form of an aqueous or non-aqueous polymer solution, suspension,
dispersion, or emulsion. Preferably, the polymer may be in the form of a polymer
solution, and, in particular, an aqueous polymer solution comprising water or
mixtures of water with water miscible solvents such as alcohols. In addition, the
pigment may be either in a dry form (such as a powder, pellet, or press cake) or in
the form of an aqueous or non-aqueous dispersion or suspension in a liquid. Also,
the pigment may be in the form of a wet press cake, containing between about 20-
80% of a liquid, such as water, but still in solid or semi-solid form. Preferably, the
pigment is in the form of a pigment suspension or dispersion and, in particular, an

aqueous pigment suspension or dispersion comprising water or mixtures of water



group may be a polyneric group conprising one or nore

ani oni c or anioni zabl e groups. Exanpl es include, but
wa@e@®7/004007 i mted to, polyacids such as pol yaerpti/gS2006/028319

acid, polynethacrylic acid, copolyners of acrylic acid

or nethacrylic acid, including styrene-acrylic acid

pol yners, and hydrol yzed derivatives of naleic

anhydri de- cont ai ni ng ponne?s. The organi ¢ group may

al so be a polyneric group conprising one or nore

cationic or cationizable groups. Exanpl es include, but

are not limted to, near or. branched pol yam nes such
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pi gnment are conbined to forma mixture. This m xture
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degérﬁﬁ? %ﬁﬁ an%un‘??f' 1&1518'?nedﬁ>ﬁlﬁfu «%d"‘bl y, the polymer may

e formo ymer solution, and, in

[0028]t i cul &Fhe myﬂﬁﬂaﬁ@qngmémrmn totothbiaed i W(Eran§'l teGhnique or
water or m xtures of water with water m sci
eqyipmeah kaownch ke Hi.cdensnding)on shedfarmoef thteoppgrasig and the

mgﬁ}fﬁtﬂ@é? 5 h(égcje lél?r rx%/xﬂ@f)er gﬁlﬁﬂ%fé?he%oﬁ%xagp egﬁp I%rgplegteallrle %E)t in a
foﬂﬁ rlra@ﬁigeé) PRl BREMuTA OF (BE r&URRRNGIANrd R A 4 s ér semi-solid

the pignent may be in the formof a wet press
fonakhxghaownat}n miginp sonditinnsataaube 2@d. 88eehofonditions arelknown to

ter i1l .in solid or .sem-so|i.d form .
orr st e b eceva e RBFRS oFf BEpiigisafly Tnixers
anaus'ﬁﬁﬁﬁsécgﬁ%ﬁémdthétpﬁresde Bt rﬂéi‘ Hehd,| Gl ﬁémogéluze disperse,

agueous nment suspensi-on or sperS|on conpri
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such as al cohols. If either the polyner or the pignent
continuous, or continuous mixer, but a continuous mixer offers both economic and
practical advantages to batch processing equipment and is generally preferred.
Examples of high intensity mixers include, but are not limited to, single or double
planetary mixers, dual shaft planetary mixers (particularly those in which one shaft
has a saw tooth blade), helical mixers such as double helical mixers or twin blade
conical mixers, double arm kneading mixers such as a Brabender or Farrel mixer,
high intensity mixers such a Henschel or papenmeir mixers, two or three roll
mixers, and single or double (twin) screw extruders. The high intensity mixing
conditions may also include low pressure conditions resulting from the use of a
vacuum.
[0026] If, for example, the polymer and/or the pigment are in a form
comprising a liquid medium, and the resulting mixture is also in such a form, high

shear mixing may be used. Thus, the mixing may take place in a suitable vessel



isin aformthat includes a |iquid nedium such as a
sol ution, dispersion, or suspension, then the
WO e@alot400yg mi xture will therefore be in a sinPEF/USHNGN28319
Alternatively, if neither the polynmer nor the pignment
are in a formconprising a liquid nedium then the
resulting mxture will be in a solid or sem-solid
form including, for exarrpIIQ,' a free flowi ng or tacky
powder, paste, or putty. Finally, if either the
pol ymer or the pi grrent but not both, are in a form
ncl udes a, qui.d nmedi um then the resul ting
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conditions are known to one Skilled in the art and can
Other exaimplesciclugde nutaare arot dinyitedf tohihigh pressmes homogenizars, rotor
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conti nuou xXer, a continuous m xer

terbpdrhtuee: oufficient &n@rguuae tthe desirdviainagesBbt thetmixing time and
processing equi pnent and is generally tgr eferred.
terpReIAre Vil rdepengh on rekeral factors x imclnding | fon example, dhe tynst and

forgh B 1% pefient 1 pe ety SreBRn Fog EapbRE B ol and e
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as double helical mixers or twin blade conical m xers,
raningd betvamahﬁ@ai?(lnt@ ationt7€°Gs ybfeeablin bemabe mblent HYC to about

SO o oAb SR T LB TR sl i
L
equipnebnt useds Tlesmixing) gnderio gendrallyybetweén about 5 minutes to about 24
hours, preferably from about 10 minutes to about 12 hours, and more preferably
from about 30 minutes to about 2 hours.

[0028] After the mixture is prepared, the method of the present invention
further comprises the step of heating the mixture to a temperature of between about
70°C and 250°C to form a pigment composition. The heating can be done using any
known equipment capable of raising the temperature of the mixture to the desired
temperature range. Examples include heating mantles, thermocouples, thermal
baths, and the like. Also included are high intensity mixers and high shear mixers,
which are discussed above and may increase the temperature during mixing.
Preferably, the mixture is heated to a temperature of between about 100°C and

200°C and more preferably between about 140°C and 185°C. In addition, the

heating may be done under inert atmosphere, such as nitrogen or argon.



vacuum [0026] If, for exanple, the polynmer and/or the
pignent are in a formconprising a liquid nedium and
W b@70e®0i ting mxture is also in such a formPei/gk006/028319

shear m xing may be used. Thus, the m xi ng may take
place in a suitabl e vessel under high shear conditions
utilizing equi pnent capable of providing a grinding or
i npact action, such as qudﬂd shear cavitation or
ot her nmeans of particle size reduction. D fferent
shearing devices can be used in conbination or in

ies such as horizontal media mlls, vertical nedia
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whiefyift reepied dwsingribe diaténg. n Typieply.otha meixigg ivbeaed for a time

duri t he ni ng. ste endj n f
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LOOZ%% After the mxture is prepared, the nmethod of
v esent invention further corrpri ses the step of
ting t
0083 2 BESIRE fd o DisriR S8 Cuilin ChP AR B atios,
depeamlinghgn ¢l fdren db egchusinp®neuty For example, if both the polymer and

pigment are added in a form not comprising a liquid medium, the amount of each
component may preferably range between about 5:1 and 1:5 by weight pigment to
polymer, more preferably between about 5:1 and 1:1 by weight pigment to polymer,
and most preferably between about 2:1 and 1:1 by weight pigment to polymer. If
the pigment and/or the polymer are in a form comprising a liquid medium, the
amount of each component will depend on the concentration of the pigment or the
polymer. The polymer solution, dispersion, suspension, or emulsion concentrations
will typically range between about 0.1% and 25% by weight, preferably between
about 1% and 20% by weight, and more preferably between about 2% and 10% by
weight. The pigment dispersion or suspension will typically range between 1% and
25% by weight, preferably between about 2% and 20% by weight, and more
preferably between about 5% and 15% by weight. The amount added or the



known equi pnent capabl e of raising the tenperature of

the m xture to the desired tenperature range. Exanpl es
w0 p@dwoheat i ng mant | es, thernocoupl es, ther medT/bs10h&028319

and the like. Also included are high intensity m xers

and hi gh shear m xers, which are di scussed above and

may i ncrease the tenperature during m xing.

Preferably, the mixture is Heated to a tenperature of

bet ween about 1000C and 2000C and nore preferably

bet ween about 140Q0C and 1850C. In addition, the

heati ng may, be done under inert atnopsphere, such as

CORPINIGHR g &3y b aliveted) sueh dhatithe gatio b piestent o pelymer falls
wﬁﬁlﬁ?hesx%é de%‘%b O%goﬁem the desired pignent

conposi wi ||l depend on a variety of

[0031t Or s, ThnRké wietia e ipf&enOinvBionTRIpolyB&CiAdA pigment are
scal e, and relative ratio of pi gnent to polynmer. In

coghitiedi ém form 2 h@lx’ﬂlm um@i ithe inpix@iré ois nhestadpitd sfomy a pigment

oo e Tl B S RS BeBEnes 0%,

pr%%bwrgfeate@ ki@ 6HPMREE gwféraa fl?gat&elﬁhﬁ hg %Séﬁﬁreﬁt-r h*gﬁus, the
the Hedting step nay al ng step In Ich the

pigraciitucongpoaitions tof she gnebehthmventie differ tfinen hedymergcompdsitions,
include the tinme necessary to dry the mxture. |n a

Sugh @f &PRIEESe IS PR e e HBCailieo QOBPOSIRNS OBy HE a pigment
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0 conver sub unt o n|u car

Ewthstadotm;grsewm then SO0y weighttpighiedts renoved during
e heatin Typically, the mxture is heated for a

0033 T andihile oL WopineibAstbosnr Pidbasy sitds Belitsd, fator e
out .1 ho

pfind AR ibnire B et S (a1 BnciRY By R cllief Gours 1o

thé BSInyé?%ﬂlﬁuﬁ&cﬁﬁtld)ﬂb@ &b to fier 1§ﬁ<1&5f@u@fac@v qiﬁusirﬂmaheved |
spray drying, and flash evaporat| on. [0030] The

thmdlhy meathathdf theeproseptrmnentiay does n@nipilweda ireaction a)f itheet pigment
B L
e bl A et ol e
beﬁe\ledaﬂhdt, lipbn hgatiey, ghd agpiaiumi cdrboxylic acid salt group converts to a
carboxylic acid group. The polymer may also, or separately, undergo a
crosslinking reaction, wherein the molecular weight of the polymer increases during
heating. It is believed that the resulting polymer composition therefore comprises a
pigment and a polymer that is different from the polymer used to prepare it. This
method has been found to be capable of producing a pigment composition having
higher levels of attached polymer than alternative methods.
[0033] The method of the present invention may further comprise the step of
dispersing the polymer composition to form a pigment dispersion. Preferably the
polymer composition is dispersed in an aqueous medium comprising water or
mixtures of water with water miscible solvents, thereby forming an aqueous pigment
dispersion. If the pigment composition is formed from a mixture comprising an
aqueous medium, then this step may also be referred to as a redispersion step, and

the aqueous medium may be the same or different in this case. Any method known



pol ymer, nore preferably between about 5:1 and 1:1 by
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pi gmrent and/or the polyner are in a formconprising a
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acid group i S
pigment c?lspersmn of the present invention can be prepared using a minimum of

additional components, suitable additives may also be included in order to impart
various properties to the aqueous pigment dispersion, including improved dispersion
stability. Other additive may include those describe in more detail below relating to
the inkjet ink compositions of the present invention.

[0035] The aqueous pigment dispersions of the present invention may be
further purified and/or classified in order to remove impurities or undesirable free
species which may co-exist in the dispersion. For example, the aqueous pigment
dispersions may be washed, 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 recovered by filtration and drying using known techniques to those skilled in the

art. Also, known techniques of ultrafiltration/diafiltration using a membrane or ion



bel i eved that, upon heating, the amoni um carboxylic

acid salt group converts to a carboxylic acid group.
wab@7poloyner nmay al so, or separately, undergo BCT/US2006/028319
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[0038] 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.

[0039] The pigment composition or aqueous pigment dispersion 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,



[0034] Thus, the present invention further relates to
an aqueous pignent dispersion conprising the pignment
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to produce an aqueous pigment dispersion conprising
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addi tiopal conponents, suitable additives may al so be
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L N T TRETE R A—
RPN Do 7 G548 G S SRR i
ofdfactotshet larekgenefadlytpresenain axanpine sagfingbetween 0 Gnandt 4046 .
[0&2{'] bE, ingg@a}agr?aqul, ?Ifel 1l1111%eet 1nkl)<u<§on?pro%1t1r(])?1g olf {hrg;}rgs%n% Slverll\tl?otl may
further incorporate dyes to modify color balance and adjust optical density. Such
dyes include food dyes, FD&C dyes, acid dyes, direct dyes, reactive dyes,
derivatives of phthalocyanine sulfonic acids, including copper phthalocyanine
derivatives, sodium salts, ammonium salts, potassium salts, lithium saits, and the
like.

[0042] The inkjet ink compositions can be purified and/or classified using
methods such as those described above for the pigment compositions and aqueous
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.

[0043] The present invention will be further clarified by the following

examples which are intended to be only exemplary in nature.



+ , Ca2+, and Mg2+ . [0036] The pi gnent conpositions
and aqueous pignent dispersions of the present
WO poogot40on may be useful in a variety of appliPEr/iUswee/028319
including, but not Iimted to inks, coatings,
pl astics, paper, textiles, and rubber products. In
particul ar, these have been found to be effective in
i nkj et ink conpositions, FE#QTcularly aqueous i nkj et
i nk conpositions. [0037] Thus, the present invention
also relates to an inkjet ink conposition conprising

a) a liquid vehicle and ei ther the pignent
conposition of the pr eSQQAMBL&i on or the aqueous
pi gment di spersion of the present invention.
Preferably the pignment conposition or the aqueous
Exuntpiesnt-4di Bpparation of 8 giéctp FigdentIDiggertibas net hod of the
resent invention, described in nore detail above.
[0p4H38] | nllge fallewing apxamnlese desagibe c hep pesiparasion c ofh sins agueous

B, ARDLEL, oL 05 oAE 0B G Pl prsn

in¢&B@hvents can be incorporated in order to adjust the
ink to attain the desired performance. Preferably, the
l'iquid vehicle for the inkjet ink conpositions of the
present invention is an aqueous vehicle, and the

Eﬁﬂaﬁ—%{l i nk conmposition is therefore an aqueous i nkj et

0bad COTPOS! iafte di1 ebd -

: aggidescri bexg above ?%%?gfg(ﬁ%% ?go3ctkzﬁ§&?regt%§g}l%stﬁwaayhc

copobyner ihaging emoteduthi edight,odivi, ©f GeOAD-E0100@ asd e atid mumber of
0039] .The pi gment conposition or aqueous p%grrent )

163, ayaiiable, frogy dehnsan Hobymeik leg. ) i FeS a8k stonpesreatesk ammenium

R GIE0 g W O BE Gl 1%, S8 RS SR LS, BROY R ator

are present 1 n an anoun oVl

Mas i urill dinBeehelalidst Had tompRich IliRoRRY! CTb ERNFPidlY stirring
wi thout detrimentally affecting the performance of the
solutlgnewas added BarS gngrl%Y . ast § piet adliey(20 e mpisture reontent, available

conposition or ueou [ nt dispersion w.ll. be used
e SuEReR )y o o Pt WS Somputred fag 1 Bout & Foom
temPETAfdre | dHde Mi b Rkidy SoHRIRtions Anghg el SBRraRP Rotor-Stator
0.1%to about 20% based on the wei ght” of the 1 nk.

Mixer at 1,000-5,000 RPMs. The resulting yellow mixture was poured into a Pyrex

evaporating dish (approximately 1/3 full) and placed in a Class A oven. The mixture
was then heated at 175°C for 18 hours, thereby forming a solid yellow pigment
composition.

[0046]) The resulting pigment composition was allowed to cool to room
temperature and was combined with 400 mI. DI water followed by 90 mL of 1M
NaOH, and then dispersed under high shear mixing conditions using a Silverson
Rotor-Stator Mixer. Mixing was continued for 1 hour at 1,000-5,000 RPMs. The
pH was checked periodically during this time and adjusted to be greater than 12.5
with additional 1M NaOH. The resulting aqueous pigment dispersion was then
sonicated in an ice bath with a Misonix probe sonicator (Misonix Sonicator 3000)
until the mean volume (mV) particle size was below 180 nm (as measured using a

Microtrac® Particle Size Analyzer).



M xtures of colorants may al so be used. In addition,
it is also within the bounds of the present invention
wa 2000864087 f or mul ation containing a nodified piRCENS2006/028319

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. [0040]

The inkjet ink conpositi onslbf the present invention

can be formed with a m ni num of additional conponents
(additives and/ or cosolvents) and processi ng steps.

szvever, sui tabl e additives may al so be incorporated .
0047y t hesEhs payears pigrcab AisBELSIoNoHEs PWiliedoly diakiltratioparsing a

o E0E SRS RBE el 5n U P b L2838 Ny o
makisesl ligeidl uThB8blig toaraeof iR ffintAt dals &Rkid ddd/h&l at 10%
the conposition. Gther additives are well known in the

thggughedthe rdiplilgatipunedftantld, vadioes @8 dasei thd enske-ay Yignigl was
accel erator enetrants, and the like.. The anpunt, of
i Bl iten, BT s 958Gt i GRS SRR S o e
fneh@GhAr % Jzot i ra A '
e AR, Oor PBE S A walpieq g 10%
solidkj élinallyk theatigpession eas fiothdr senipated éman icevbertt ivith thewisonix
fgrt er | ngcor, ora%éeqogyes, t.o r,rrggi fy col or bal ance and
PIRBY (lisopp pemtaterer (X)) pntikthenfing) dacap yoluree (Y @aidiplessize was
R5Gm . d dyes, direct dyes, reactive dyes,
aﬂg)e“ vg%éﬁf/é%@%?' pht hal ocyani ne sul foni ¢ aci ds,
[0048] udi ngTixopreperties tof ahe rasaking eqdesus yellbwasigmsmddisyersion of
salts, ammniumsalts, potassiumsalts, lithiumsalts,
thg peesepdnygntion argshppyn Fgabilﬁﬂ(jbélow-nk conposi tions can
be purified and/or classified using nethods such as
t hose descri bed above for the pignent conpositions and
Exgapsiegs pi gnent dispersions described above. In this
way, unwanted inpurities or undesirable |arge
[OQéglt i cl esApaavubeusr eetb\pigingnd ¢ispedision afnthienfjesenti mkemtionhwas

ood.over al | roperti.es 0043] The. pr.ese i nventio
prpTEd SRsTHe o1 RERCORiiar Shiag Byt derg iy i ratmle 1, Wi the

exception that 103 g of Pigment Red 122 presscake (71% moisture content,

available from Sun Chemical) was used instead of PY74. The oven temperature was
150°C for the heating step.
[0050] The properties of the resulting aqueous red pigment dispersion of the

present invention are shown in Table 1 below.

Example 3

[0051] An aqueous blue pigment dispersion of the present invention was
prepared using a procedure similar to that described in Example 1, with the
exception that 81 g of Pigment Blue 15:4 presscake (63% moisture content,
available from Sun Chemical) was used instead of PY74. The oven temperature was
150°C for the heating step.

[0052] The properties of the resulting aqueous red pigment dispersion of the

present invention are shown in Table 1 below.



exanpl es which are intended to be only exenplary in
nat ur e. EXAMPLES Exanples 1-4 - Preparation of Aqueous
woe@menooDi sper si ons [ 0044] The fol |l ow ng exanptBES2006/028319

descri be the preparation of an aqueous pi gnent
di spersion of the present invention using the nethod
of the present invention. Exanple 1 [0045] A m xture
of 30 g of Joncryl 683 (a'ﬂérer sol ubl e styrene
acrylic copol yner having a nol ecul ar wei ght, Mw, of
8, 000- 10, 000 and an acid nunber of 165, available from
Johnson Polyner, Inc.), 12.5 nL of concentrated

um hydr oxi de, and 655 nL of DI water were

E
i ned [ il ver. -Sta il
0GR ¢ i oy ek haRpC RSP e ety Sips YRhdnon vas
prépapd |u¥in§t b1 probalug® | sithilan tovahatadelReibay -ih Bx@hpl®YV A vagh the
a wet cake (20% noisture content, avail able from Sun

excepsinn daat 30 grofeBlaels BearksTt 708 carhoneblegks(RRTE0, available drdny Cabot
1 h t t der hi gh sh i X
CorpatanPMON BRHGSEHG OGP ITar shiF PETLERBEHTGE WHSL G for the

hedtif0fep, 000 RPMs. The resulting yellow m xture was
poured into a Pyrex evaporating dish (approximtely
[0G543 f ul | )Thengtopértice df ithe sesltingsagheauseblackT higmmnk tispersion of
was then heated at 17,5%0%&; ]18 hours, thereby form ng
the;presnt gnxFatpBaFeugae TablepblsleWon. [0046] The
resulting pignment conposition was allowed to cool to
room tenperature and was conbined with 400 nL D water
CingparstivedEtan3®1 L of | M NaOH, and then di spersed under
hi gh shear m xing conditions using a Silverson
[0(Piﬁﬂor - St A aquepkeblack/pigmegt dispersiont wasugapared using gprogpdure

. 1..000-5, 000 RPNs.. Th H ked..periodically.. .
S SR Ne g e Pl 1P SR EUPE el M otpining e
bladkt RigReal Ahd ARl ]gdl%élﬁ}% réSiftinee ftktutd) O/af GUE Qbkted ¥ AR NHven.

di spersion was then sonicated 1n an ice bath with a

Thel ssoplexway dibBlterot diracttyr affdvitbofiist s@updtmatstap. 3000)

[0056] The properties of the resulting comparative aqueous black pigment

dispersion are shown in Table 1 below.

Properties of the Aqueous Pigment Dispersions

[0057] The properties of the aqueous pigment dispersions of Examples 1-4

and that of Comparative Example 1 are shown Table 1 below.

Table 1: Properties of dispersions

Sample UPA mv Na* (ppm) | % Attachment
Ex 1 0.116 6,379 9.2
Ex 2 0.0865 13,400 24.7
Ex 3 0.1191 12,103 22.4
Ex 4 0.1312 13,568 21.8
Comp Ex 1 0.1393 7,864 14.6

As discussed in the examples above, particle size was determined using a

Microtrac® Particle Size Analyzer, and the values reported are the mean volume



until the nmean volunme (nmV) particle size was bel ow 180

nm (as neasured using a Mcrotrac(r) Particle Size
weoarpren) . [ 0047] The aqueous pi gnent di sper siPCI/Wa06/028319

purified by diafiltration using a polysul phone hol | ow

fi ber menbrane (pore size: 0.05 mcron) and 0.1M NaCH

as a make-up liquid. The so]Jid content of the

retentate was adjusted and tetd at 10%t hroughout the

diafiltration. After 10 vol unmes of base, the nake-up

liquid was changed to DI water and diafiltration was

c ti nued conductivity of the perneate was

B SHED e ﬁ§°gfliﬁb1qni ?P&Fe@&ﬁl@gnW?Sa@qt@ﬁllﬂ%{%usmg an Orion
RO, ST P14 EL Ry 8

sofidob&'he Ivhmnnmmsputoeﬁﬁ Sias 30N ateth tfidm tthermidghaHimeB RN analysis
artl cle size was aEEr oxi mately 100 nm

(T[Ce@ma?pngrgg) A dasyarmentss TGA Medelr t Foig T@dueanlizsisyéhe eamples

w@ﬂe%'%@%ec%ﬁ@i {'»‘i’rog%éﬁ-ﬁwogp ér?%g%fﬁn%t%q&ﬁg aV{'l?ngemperamre
prBfiBiMess cHRGHEOR0ted): th@°@fnﬁﬁeﬁ1{ t6 148 ‘Aﬁsu%c for 10
prepared using a procedure simlar tot escrl

minuteEx @oplimel heating hatt 1R Cémdre ppi 10N8OOTAY, a‘tﬂSh@dOét $gaefir 10
Red 122 presscake (71% noi sture content, avail able

minugs sﬁ?rceﬂeaﬁaehmynwgs determingd feosy compprison ofithe weight lost
e h i.n te The
sobSERER AP a0 Ay i W63 Moo T e FiFung
makeiper si on of the pr esent | nvention are shown in Table
1 bel ow. Exanple 3 [0051] An aqueous bl ue pignent
[0858Iper si ohs dhe wpsuligrinsEahle i Inshowi the piznent epapesitions of the

o SRS, ey ST oGS
an‘i&h@ﬁﬁﬁlaéﬁﬁ ((fﬁa?’c/ﬁrHBk ol glgﬁg%ﬁowéd’ B! S’cg@éf%{ae'y Ief level of

Chem cal ) was use |nste PY74
attaelmgole palymee awils also produced aqueous plgment dispersions having good

(lower) pigment particle sizes. The amount of attached polymer would be expected
to vary depending on the type and size of the pigment used. However, comparing
the two dispersions produced using the same type of pigment (Example 4 and
Comparative Example 1, both using the same black pigment), the results clearly
show a much higher attachment level using the method of the present invention, as

well as a smaller particle size dispersion.

Examples 5-8 - Preparation of Inkjet Ink Compositions

[0059] Inkjet ink compositions of the present invention were prepared using
the aqueous pigment dispersions of Examples 1-4 in the formulation shown in Table

2 below.



1500C for the heating step. [0052] The properties of
the resulting aqueous red pignent dispersion of the
w@e@3enooT nventi on are shown in Table 1 bel ow. BEXEHDP1006/628319
[ 0053] An aqueous bl ack pignent dispersion of the
present invention was prepared using a procedure
simlar to that described in Exanple 1, with the
exception that 30 g of Bl acd® Pearls(r) 700 carbon
bl ack (BP700, avail able from Cabot Corporation) was
used instead of PY74. The oven tenperature was 1500C
for the heating step. }(IE)Q54 The properties of the
resul ti ng aqueoukahle Z¢knkjp orwlpiens on of the
present i nyentiom_ar Eﬁtahuvvn i T:;x e ';'buvv.
Conpar at i ve—ExanrBPOSIHohe ey A, AMOUNECR) ool bi gnent
di spersi on wAq B 1801 MIPEIsIoRg ajﬁ&?@ﬂﬂqﬂlsii ilar to
that descrjbed i2dipyEeHidphe 4, with t he/ exceptijon that,
af ter conbj ni nd,spenthheadisl pi gment and7t he pollymer, the

resul ting m XTHIRIWAS fiepanBeatied i n agy oven. |The

sanpl e was|diafi rectijy aft he fi|st

Do OS] o ourfynptdes ot Y S0 02% L]

sonl cat | onfstep: me—pPtropetr TS 0r—tn

resul ti ng conparative—gqueoustbl : li spersion

are shown in Table 1 below. Properties of the Aqueous

Lgment Oy ' . 7] The p ert | f the
OREToLs AN BRE e o B SRELE R g Ty g 1P
cam‘ridg@ AR@ beihied oS24 AMPHP 1080 ehérhRVnk]é Printdr. DPHANg was done

Table 1: ProEgtl es of dispersions di scussed in the

onethaerpllisfereabpledn ppeers: P Bright SV hises (WBBBH nHasunarsiith ¢ opy Plus
o R B BT, T Gu e ke Bithtydhiyf Exigotes 57

waeirkied B8nCREABh 1980 ARrMASIRE Ml Shud 34AGuPBORY Abdia

umion selective probe and are reported as
Eavharfaly adkiet afik sadpesiiqgreof the poeseht moentibn Were fatitdatohprdmtt well

percent was, cal cul ated fromthernogravinetric anal ysis
producing printed images having desirable overall ptfoperties.

[0061] For example, images printed using the black inkjet ink composition
of Example 8 were evaluated for OD, drytime, highlighter smear, and

waterfastness. Results are shown in Table 3 below.

Table 3: Black Print Results on Various Paper Types

HPBW HCP 4024
oD 1.43 0.90 0.85
Drytime 85-90s 0-5s 5-10s
Highlighter Smear | 0.488 0.069 0.046
Waterfastness Yes Yes Yes

In Table 3, drytime refers to the time in seconds when ink no longer shows color
transfer to a piece of paper rubbed across the surface of the printed image.
Highlighter smear refers to the OD of pigment transferred during a 2 pass highliter
rub (average of an acid and base highliter). Finally, waterfastness refers to whether
pigment runoff occurs when 1000 microliters of water is dripped onto a printed

image at a 45° angle 5 minutes after printing. The results in Table 3 show that the



(TG using a TA Instrunments TGA Model 2950. For TGA
anal ysis, the sanples were anal yzed under a nitrogen
waeowspler e according to the foll ow ng tenper apCir/8S2006/028319
profile (unless otherwi se noted): 10C/min up to H QC
hold at H QC for 10 m nutes, continue heating at
10C¢ mn up to 8000C, and hold at 8000C for 10 m nutes.
Percent attachnent was detedm ned from conpari son of
the wei ght | ost between 1100C and 8000C of the fina
product conpared to that of the starting materials.
. [].0058] As the results in Table 1 show, the pignent .
inkjghpas comppsition of HBe gyreseah dnveRtian Gaprbe Bﬁeé‘pg)r &Epdyge printed
. L pi pol ymer conprising an
mg%aﬁur%g%%dtdvg@@ rggé}giggyl-lc acid group followed by
heating, had a high |l evel of attached pol yner and al so
roduced aqueous pi gnment di spersions having good

[00628wer) phhgnfaegoiag dessiription of sprefeiwed aembostimentts axft the psesent

oS L 5 o RSO o
not Mftedded t6ibs R]AAISANS of g@ﬂh'l?tqge Uilelfod tbetg[% ﬁﬂ@clﬁe)/fggltnﬁ{isclosed_

pi gment (Exanple 4 and Conparative Exanple

Muodiifiegfidnk eind avaeiatidrescire pospitedatin lighhef the sibbvesteathingd, yor may be
ShOM/grﬁUCh hl%heé att.achnment | evel gsLng t he net hod

acgirgch drqmm JYRTHCT; At &t iTBYFRLQR. welihe gabedimivais) were chosen and

licle sk ze. di sian.. Exanpl -8 at.] ‘
OeBRLEE i RRgE WAL AR, 1 TP Pacta
appheatioai 1o ensble@forkhskidd 9@ rthe i v @6 twtiize Ve einpear & various

usi ng the aqueous pignment di spersions of Exanples 1-4
embediraents enduwih i walogn gopdifieatipaplas srepalited,, toathieeparticular use

| nkJet F tiaon; [0060]. ..The bl i nki [ .
copfhuBiued 61> R it S8 o5 b PP sl vy e ctaims
appéddellIHéeRo0 2 tREit B EdalbAeM an HP Pl OO0 thermal i nkj et

printer. Printing was done on three different plain

[0963er s: H¥h@ris glmethist e (HPBW, Hammernill Copy Pl us
(HCP), and Xerox 4024 (4024). The color inkjet ink
conposi tions of Exanples 5-7



were printed froma Canon i 550 thermal inkjet printer
onto various glossy nedia. Each of the inkjet ink
W@ wposiod? on of the present invention were fouPdI/U82006/028319
print well producing printed i nages havi ng desirable
overal | properties. [0061] For exanple, images printed
using the black inkjet ink conposition of Exanple 8
were eval uated for OD, dryt3%ve, highlighter snear, and
wat er f ast ness. Results are shown in Table 3 bel ow
Table 3: Black Print Results on Various Paper Types In
Table 3, drytine refers to the tine in seconds when
ink no | onger shows color transfer to a piece of paper
rubbed across the surfaceq0 e printed inmage.
Hi ghlighter snmear refers 0D of pi gnent
transferred during a 2 pass highliter rub (average of
an acid and base highliter). Finally, waterfastness
L.r ef ek snathodwigirhparing gpigment comafositipacemprisingrthd S@ps of:
m'cr.gwliters of. water is dripped ontf a grinted | mage
at &) 45 HOGIINIBE A RAVIET FOMPrISHE A JaY. Ongnammoniyng Sakt pf a
: Wal'g! i cQRROshd 1 on of the
Cagl?ﬁkgg%ta Clla%\%\ﬁr# %a @gﬁke@{ébﬁfg&g% pr oc’:l%lcll:% print ed
i magés heaheating ghodniomee abl a peropanture of @O abte 70°C and
foregoi ng description of preferred enmbodi nents of the
25&%&%?9@%@9&%14%@@0%% presented for the purposes
of illustration and description. It is not intended to
be exhaustive or to limt the invention to the precise
2.for it settedest: ciMadilf whetdi®fise polgméand at tRNBIAr & an aqueous
possible in light of the above teachings, or may be
podyrger odwfidoz om practice of the invention. The
enbodi nents were chosen and described in order to
explain the principles of the invention and its
3.Pr actie fetiRiaPof Glaink AN wiRr&A Y Bigiait $id tRdforR dthah addeous
to utilize the invenfion in various enbodi ments and
pigimtit suspension arslisperstat.i ons as are suited to the
particul ar use contenplated. It is intended that the
scope of the invention be defined by the clains
appefqgle i : i
4.270 Tt dﬂ}egﬁaw f Wh&lln BEHoYRh&E Y tht POEdnt Wi borhBined
under high intensity or high shear mixing conditions.

5. The method of claim 1, wherein the pigment and the polymer are combined

in a weight ratio of between 5:1 and 1:5 pigment to polymer.

6. The method of claim 5, wherein the weight ratio is between 5:1 and 1:1

pigment to polymer.

7. The method of claim 1, wherein the polymer comprises at least 10% by

weight of at least one ammonium salt of a carboxylic acid group.

8. The method of claim 7, wherein the polymer comprises at least 20% by

weight of at least one ammonium salt of a carboxylic acid group.



1. A nethod of preparing a pignment conposition

conprising the steps of: i) conbining a polyner
w@owpoi®dng at | east one anmoni um salt of a car@DKy100€028319

acid group and a pignent to forma mxture, and ii)

heating the m xture to a tenperature of between about

700C and 2500C to formthe pj.gment conposition. 2. The

nmet hod of claim 1, whereint4e polyner is in the form

of an aqueous polynmer solution. 3. The nethod of claim

1, wherein the pignent is in the formof an aqueous

o) o e SR, i 7 v hiRER 58 detiaer pomBes it aleast 30% by
w‘e@gmlolfﬁﬁleuﬁ%% a?fxﬂ&uhﬁtsﬁlg%f%%aﬁ%x@@&@g M. m xi ng

conditions. 5. The netho in the
pi gnent and the pol ynmer are conbined in a weight ratio
f between 1 and 1:5 pignent to polyner. 6. The
Iy hgftdheome@%ogu o slaimnbr spreith dhenplymer r igt ao amemdydumessylate
Sivin atrnlo 7. The nethod of claim
p1,y Vﬁ@?el n t@ﬁﬁ%ﬁhao&f{d&%ﬁées at | east 10% by
wei ght of at | east one ammonium salt of a carboxylic
acid group. 8. The nmethod of claim?7, wherein the
Loy m,%h@f phelaimyi, whersin tiaeqzolyynms glstyreife-mnmbaiant acrylate

umsalt of a c lic aC|d group. 9. The
pﬁ@?ﬁ?gﬁ CFRF Wonm%ﬁﬁ )Ifl% PFEr comprises at
| east 30% by wei ght of at | east one ammoni um salt of a
carboxylic acid group. 10. The nethod of claim1,
1@her dihn mdieodoal glater 1] whaminahenikiure Béreyied ueing @l yprBr diger.

anmoni um net hacryl ate polymer. 11. The method of claim
1, wherein the polynmer is a styrene-anmoni um acryl ate

11 VTHE g 54 R  EL EELKE piomen,

bhekt pigmest, ng wwowar pigntny es . cyan pigment, a green pigment, a white

h

pigment, a violet pigment, a magenta pigment, a red pigment, a yellow pigment, or

mixtures thereof.

14. A method of preparing an aqueous pigment dispersion comprising the steps
of:

i) combining a polymer comprising at least one ammonium salt of a
carboxylic acid group and a pigment to form a mixture,

it) heating the mixture to a temperature of between about 70°C and
250°C to form a pigment composition, and

iii)  dispersing the pigment composition in an aqueous medium to form

the aqueous pigment dispersion.

15. The method of claim 14, wherein the pigment composition is dispersed under

high shear mixing conditions.

16.  The method of claim 14, wherein the pigment composition is dispersed by

addition of a base.



13. The nmethod of claim 1, wherein the pignent

conprises a blue pignent, a black pignent, a brown
w@R@mentop7 a cyan pignent, a green pigment, a wWnCT/ES2006/028319
pignment, a violet pignment, a nagenta pignent, a red

pi gment, a yellow pignent, or mxtures thereof. 14. A
nmet hod of preparing an aqueous pignent di spersion
conprising the steps of: i)  <onbining a polymer
conprising at | east one anmonium salt of a carboxylic
acid group and a pignent to forma mxture, ii)
heating the m xture to a tenperature of between about
700C and 2500C to forma pigment conposition, and iii)
191, S PEX S iiflgett ' ol Ny b :

Tedl o gt AR o SOmR e At HRCYARIE T ) o pigment
cestphsitionf wherimthepigmbnsr @inpobitien i prepatedasT® AFHRI O npTising
tﬁ‘ies ersfed under hi gh shear m xing conditions. 16. The

t of claim 14, wherein the pigment conposition is

di spey sed [t . 17, i nkj et ink

corrpgysi ti g?}h(l:) gﬂng iasﬁfri]‘lgﬁ{gg %8%%‘3}%0“\@%%@5 YRPRopiuy salt of a

cpibgrpiid add ppag iﬂd@piﬁﬂd&ﬁft@iﬁirﬂx RenRh@FEER{d conposi tion

I's prepared by a nethod conprising the steps of: i)

conbilhi ng heating yiee misenepte i tguperatieasf beteeeamaboit UG°C and
0, arboxylic aci.d group and a pignent to form

zgadr(r? %’t%?’gj,tﬁ%lﬁ@n?eryﬂf CHBBYYHY t he mi xture to a

tenperature of between about 700C and 25Q0C to form

the pi gnent conposition. 18. The inkjet ink

18onpddietinkjat ok ednapasitivn, ofwiemel Ty Wiereinothy pelyme: ik fin tkeform

f.orm of an ueous pol ymer solution. 19. The inkjet

O?cﬁﬂa@ber‘?BBBPS" SBfIIBRai m 17, wherein the pignent is in

the form

19.  The inkjet ink composition of claim 17, wherein the pigment is in the form

of an aqueous pigment suspension or dispersion.

20.  The inkjet ink composition of claim 17, wherein the polymer and the

pigment are combined under high intensity or high shear mixing conditions.

21.  The inkjet ink composition of claim 17, wherein the pigment and the

polymer are combined in a weight ratio of between 5:1 and 1:5 pigment to polymer.

22.  The inkjet ink composition of claim 21, wherein the weight ratio is between

5:1 and 1:1 pigment to polymer.

23.  The inkjet ink composition of claim 17, wherein the polymer comprises at

least 10% by weight of at least one ammonium salt of a carboxylic acid group.

24.  The inkjet ink composition of claim 23, wherein the polymer comprises at

least 20% by weight of at least one ammonium salt of a carboxylic acid group.



of an aqueous pignment suspension or dispersion. 20.
The inkjet ink conposition of claim17, wherein the
w@eioymoetoand t he pignent are conbi ned under hi BEI/US2006/028319
intensity or high shear m xing conditions. 21. The
i nkj et ink conmposition of claim17, wherein the
pi gnent and the polynmer are conbined in a weight ratio
of between 5:1 and 1:5 pigmEdt- to pol ymer. 22. The
i nkj et ink conmposition of claim2l, wherein the weight
ratio is between 5:1 and 1:1 pignent to polyner. 23.
he inkjet. i nxh%corrpos,i_ti on of claim17, wherein the
oly ]&E‘%Il 6QMBEsiiQry 8f clapgn 23y Whsrejhtthe polymelr exggiprises at

[ f v i id . 24. Th
R NUECE e B SRR S aPaiR i o
pol ymer conprises at |east 20% by wei ght of at |east

one ammoni um salt of a carboxylic acid group.25. The
26nkj direj pkietoirdosompesition ef slaim237, \ikereinn thehepolymer is an

hol v rises at | east.30% I ght of at |east
<BRAOATT SF TR b for 4R pioflechind Bohies 26, he

i nkj et ink conposition of claim17, wherein the

ol ymer is an ammoni um aeryl ate pol ynmer or ammoni um !
2iret hdde yihkjee iggocompositicti7of dlhim i1Ak jwdterdin khe polyasr tis @nstyrene-
of claimly, wherein the polynmer is a styreneammoni um
AWBIAAUR Aty t?/ RelymsF op a St FIerEUEARY A Wathaey e polyaen

pol ymer. 28. The inkjet ink conposition of claiml1l7,
wherein the mxture is heated using a spray dryer. 29.
2%he [Thkjinktjei mk coamposision ioPialairh 17, aitierdif thevixiicistHagted using
pi gment conprises a blue pignment, a black pignment, a
APENIESTgment , a cyan pignent, a green pignent, a

white pignent, a violet pignment, a magenta pignent, a

red pignent, a yellow pignent, or m xtures thereof.
280. The ihkjki @ik tetip&ia0st tlafh 10f bl the i L fpri
the |i qu%ﬂg vehi cl epi s an aqueouls ’v@ei@?:lpet.%zﬂgm%eé%pmes a
blugkyigimentnk blaskmogioenton browppignieny, apyan pigmend averbércpigment,

anlgl:l b}). an §queouls . . .
a white pigment, "a violet pigment, a magenta pigment, a red pigment, a yellow

pigment, or mixtures thereof.

30.  The inkjet ink composition of claim 17, wherein the liquid vehicle is an

aqueous vehicle.

31.  An inkjet ink composition comprising a) a liquid vehicle and b) an aqueous
pigment dispersion, wherein the aqueous pigment dispersion is prepared by a
method comprising the steps of:

i) combining a polymer comprising at least one ammonium salt of a
carboxylic acid group and a pigment to form a mixture, and

i) heating the mixture to a temperature of between about 70°C and
250°C to form a pigment composition comprising the polymer and the pigment, and

iif)  dispersing the pigment composition in an aqueous medium to form

the aqueous pigment dispersion.



pi gnment di spersion, wherein the aqueous pignment

di spersion is prepared by a nethod conprising the
wWGaet@p®100H7 i) conbining a polynmer conprising apCT/@8x06/028319

one anmonium salt of a carboxylic acid group and a

pigment to forma mxture, and ii) heating the m xture

to a tenperature of between_gbout 700C and 25Q0C to

forma pignent conposition'@ mprising the polymer and

the pignent, and iii) dispersing the pignent

conposition in an aqueous nmediumto formthe aqueous

i gment .di.spersion. 32. The inkjet .ink conposition of

31 ai his : J&'E’@ﬁ‘é@ﬁ‘@ﬁ‘@ﬁi%ﬁ&@%@ﬁﬂwmi%mg@m sprEpesitipn is
. d%@[@,édﬁh(ﬂili‘ ﬁé}?ﬁ{emlggcm%ﬁsl ons. 33 The i nkj et ink

conposition of claim 31, wnerein the pignent

conposition is dispersed by addition of a base. 34.

3 he ipkj.et. ink conposition of claim31l, wherein the
i quildie Jelink Gompapitin 96 6laim\Alh iwehegein the pigment composition is

dispersed by addition of a base.

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

aqueous vehicle.



