009/0057-72 A2 |0 U000 0 OO OO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization Vd”Ij

) IO O T O O 0O

International Bureau

(43) International Publication Date
8 January 2009 (08.01.2009)

(10) International Publication Number

WO 2009/005772 A2

(51) International Patent Classification:
CO8K 5/00 (2006.01) C03C 17/00 (2006.01)
C09D 11/00 (2006.01)

(21) International Application Number:
PCT/US2008/008127

(22) International Filing Date: 27 June 2008 (27.06.2008)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:
11/825,214 3 July 2007 (03.07.2007) US
(71) Applicant (for all designated States except US):
HEWLETT-PACKARD DEVELOPMENT COM-
PANY L.P. [US/US]; 20555 S.H. 249, Houston, TX 77070

(US).

(72) Inventor; and

(75) Inventor/Applicant (for US only): GANAPATHIAP-
PAN, Sivapackia [US/US]; 1501 Page Mill Road, Palo
Alto, California 94304 (US).

(74)

(81)

(34)

Agent: HEMINGER, Susan, E.; Hewlett-Packard Com-
pany, IP Administration, P.O. Box 272400, Ft. Collins, CO
80527-2400 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AOQ, AT, AU, AZ,BA, BB, BG, BH, BR, BW, BY, BZ, CA,
CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE,
EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID,
1L, IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC,
LK, LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN,
MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH,
PL, PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, SV,
SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN,
ZA, 7M, 7ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB,GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL,
NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG,
CIL, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:

without international search report and to be republished
upon receipt of that report

(54) Title: SULFONATED OR PHOSPHONATED LATEX POLYMERS FOR INK-JET PRINTING

o (57) Abstract: The present invention is drawn to a latex particulate having a plurality of polymerized monomers and a dispersing
agent incorporated therein. The dispersing agent can have the structure X - CH, (R)-SOsM, X - CH; (R)-PO4M, or combinations
thereof, wherein X is SH, Cl or Br; R is independently C; to Cs alkyl; and M is independently Li, Na, or K. The dispersing agent can
comprise from about 0.1 wt% to about 20 wt% of the latex particulate.

=
=



WO 2009/005772 PCT/US2008/008127

SULFONATED OR PHOSPHONATED LATEX POLYMERS
FOR INK-JET PRINTING

BACKGROUND OF THE INVENTION

There are several reasons that ink-jet printing has become a popular way
of recording images on various media surfaces, particularly paper. Some of these
reasons include low printer noise, capability of high-speed recording, and
capability of multi-color recording. Additionally, these advantages can be
obtained at a relatively low price to consumers. Though there has been great
improvement in ink-jet printing technology, there is still improvement that can be
made in many areas.

With respect to ink-jet ink chemistry, the majority of commercial ink-jet inks
are water-based. Thus, their constituents are generally water-soluble, as in the
case with many dyes, or water dispersible, as in the case with pigments.
Furthermore, ink-jet inks typically have low viscosity to accommodate high
frequency jetting and firing chamber refill processes common to ink-jet pens.

In addition to general image fade that occurs in many ink-jet ink systems,
ink-jet prints have also been known for poor durability when exposed to water or
high humidity. This results from the use of water-soluble and water dispersible
colorants within the water-based ink. There has been great improvement in the
area of water durability of ink-jet inks through incorporation of certain ink-jet
compatible latexes. The latex can comprise small micron or submicron
hydrophobic polymeric particles of high molecular weight that are dispersed in an
aqueous fluid, which fluid ultimately becomes at least part of a liquid vehicle of an
ink-jet ink. When printed as part of an ink-jet ink, latex particulates of the ink can

form a hydrophobic print film on a media surface, entrapping and protecting the
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colorant within the film. However, such latex compositions can create problems
with réspect to pen reliability, as well as with respect to settling of the latex over
time. '

Conventional latex particles are normally designed to flocculate so that
latex precipitate may be easily shaken or stirred back into dispersion without
agglomeration. Such flocculation behavior is well known with latex paints.
Unfortunately, these conventional teachings do not address the unique needs of
ink-jet printing applications. }For example, it may be desired that a latex for use in
an ink-jet printing application have good dispersion stab.ility, and thus, would tend
to avoid flocculation while within the ink-jet architecture. The micro-channel ink
feeds in ink-jet pens are easily clogged with precipitant, particularly when a pen
is stored or otherwise unused for prolonged periods of time. Such precipitation is
not easily redispersed by pen shaking, as flow constriction prohibits adequate
mixing within micro-channels of pen architecture. Additionally, micro-channels
used for jetting can house some of the ink over prolonged periods in preparation
for firing, and settled latex can cause further constricting of the micro-channels.
This can result in ink-jet pen failure due to clogging of the micro-channels. The
micron-order settling distances found in the fluid channels of thermal inkjet pens
exacerbate the problem. Additionally, latex particles in the firing chamber of a
~ pen are subjected to explosive thermal shear conditions. Because of this,

greater inter-particulate repulsion.can be greatly desired.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S)

Before the present invention is disclosed and described, it is to be
understood that this invention is not limited to the particular process steps and
materials disclosed herein because such process steps and materials may vary
somewhat. It is also to be understood that thé terminology used herein is used
for the purpose of describing particular embodiments only. The terms are not
intended to be limiting because the scope of the present invention is intended to

be limited only by the appended claims and equivalents thereof. It should also
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be noted that while the discussion may focus on dispersing agents, a latex
particulate, a latex suspension, an ink-jet ink, or a method of preparing the latex
particulates, such discussion in one area is applicable to the other areas.

It is noted that, as used in this specification and the appended claims, the
singular forms “a,” “an,” and “the” include plural referents unless the context
clearly dictates otherwise. |

As used herein, the terms “vehicle” and “liquid vehicle” refer to the liquid
fluid in which colorant or other material is carried to form an ink or fluid
suspension. Liquid vehicles are well known in the art, and a wide variety of liquid
vehicles may be used in accordance with embodiments of the present invention.
Such ink vehicles may include a mixture of a variety of different agents, including
without limitation, solvents, co-solvents, buffers, biocides, viscosity modifiers,
sequestering agents, stabilizing agents, and water. The liquid vehicle can also
carry other additives such as other polymers, UV curable materials, and/or
plasticizers, in some embodiments.. It is noted that if a colorant, e.g., dye and/or
pigment, is present in liquid vehicle, the solution or dispersion (with or without the
latex is considered to be an ink). In either of these embodiments, whether or not
a latex is present in the ink, a latex dispersion can be used as an overcoat for the
ink.

The term “colorant” can include dyes, pigments, and/or other particulates
that may be suspended or solvated in a liquid vehicle in accordance with
embc_)diments of the present invention. Dyes are typically water soluble and
pigments are typically not water soluble. Pigments that can be used include self-
dispersed pigments and polymer dispersed pigments. Self-dispersed pigments
include those that have been chemically surface modified with a charge or a
polymeric grouping. This chemical modification aids the pigment in becoming
and/or substantially remaining dispersed in a liquid vehicle. The pigment can
also be a milled or unmodified pigment that utilizes a dispersant (which can be a
polymer or an oligomer or a surfactant) in the liquid vehicle to aid the pigment in

remaining dispersed therein.
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As used herein, “latex particulates,” and “latex particles” refer to polymeric
masses synthesized from individual monomers, which can be dispersed in a
liquid vehicle forming a latex dispersion, or latex. This term can also include
latex encapsulated pigments where a pigment is at least partially encapsulated
with a latex polymer.

As used herein, “plurality” refers to more than one. For example, a
plurality of monomers refers to at least two monomers.

As used herein, the term “about” is used to provide flexibility to a
numerical range endpoint by providing that a given value may be “a little above”
or “a little below” the endpoint. The degree of flexibility of this term can be
dictated by the particular variable and would be within the knowledge of those
skilled in the art to determine based on experience and the associated
description herein.

As used herein, a plurality of components may be presented in a common
list for convenience. However, these lists should be construed as though each
~ member of the list is individually identified as a separate and unique member.
Thus, no individual member of such list should be construed as a de facto
equivalent of any other member of thé same list solely based on their
presentation in a common group without indications to the contrary.
| Concentrations, amounts, and other numerical data may be expressed or
presented herein in a range format. It is to be understood that such a range
format is used merely for convenience and brevity and thus should be interpreted
flexibly to include not only the numerical values explicitly recited as the limits of
the range, but also to include all the individual numerical values or sub-ranges
encompassed within that range as if each numerical value and sub-range is
explicitly recited. As an illustration, a numerical range of “about 0.01 to 2.0”
should be interpreted to include not only the explicitly recited values of about
0.01 to about 2.0, but also include individual values and sub-ranges within the
indicated range. Thus, included in this numerical range are individual values
such as 0.5, 0.7, and 1.5, and sub-ranges such as from 0.5 to 1.7, 0.7 to 1.5, and

from 1.0 to 1.5, etc. This same principle applies to ranges reciting only one
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numerical value. Furthermore, such an interpretation should apply regardless of
the breadth of the range or the characteristics being described.

With these definitions in mind, it has been recognized that it would be
advantageous to develop latex particulates that exhibit improved stability, both in
storage and under shear conditions that occur in ink-jet architecture, and further,
can continue to exhibit appropriate film-forming properties when printed on a
substrate. Dispersing agents incorporated into latex particulates can be used to
improve stability and retain film-forming properties of the latex. The latex
particles of the presént invention can be used in a variety of applications in ink-jet
printing including but not limited to incorporation in overcoats, encapsulations for
pigments, and the like. |

In one embodiment of the present invention, a latex particulate can include
a plurality of polymerized monomers and a dispersing agent. The dispersing
agent including a compound having the structure of X — CH; (R)}-SOsM, X - CH;
(R}-PO4M, or mixtures thereof, wherein X is independently SH, CI, or Br; R is
independently C4 to Cyg alkyl or aryl; M is independently Li, Na, or K. The
dispersing agent can comprisé from about 0.1 wt% to about 20 wt% of the latex
particulate.

In another embodiment, a latex dispersion is provided which includes from
0.1 wt% to 50 wt% of the latex particulates of the present invention dispersed in a
liquid medium. In yet a further embodiment, ink-jet ink is provided which can
include from 0.1 wt% to 50 wt% of the latex particulates of the present invention.
 The latex particulates of the ink-jet ink are dispersed in a liquid vehicle along with
a colorant. -

In another embodiment, a method of forming a latex particulate can
comprise dispersing a plurality of monomers and from about 0.2 wt% to about 30
wt% of a dispersing agent in an aqueous emulsion polymerizing the monomers in
the presence of the dispersing agent, and forming the latex particulate such that
the latex particulate includes the dispersing agent incorporated therein. The
dispersing agent can have the structure X — CHz (R)-SO3M, X - CH2 (R)}-PO4M,
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or mixtures thereof, where X is independently SH, Cl or Br; R is independently C4
to C1o alkyl or aryl; and M is independently Li, Na, or K.

The improved stability of the latex particulates of the present invention is
due, at least in part, to the incorporation of strong ionic dispersing agents into the
latex particulates. Examples of strong ionic dispersing agents include but are not
limited to sulfonate containing dispersing agents, phosphate containing
dispersing agents, or mixtures thereof. The incorporation of these groups into
the latex particulates provides for latex particulates which are very stable
independent of pH due to the strong dissociation of the strong ionic groups in
water. This is particularly helpful as it allows for the use of pH sensitive pigments
or dyes to be used in combination with the latex particulates without compatibility
problems. The dispersing agents incorporated into the polymers of the present
invention have the advantage of enhancing the dispersability and stability of the
latex particulates without increasing the viscosity of the aqueous media.

The Idispersing agents of the present invention can be of the general
formula XCH>-R-SO3M, XCH>-R-POsM, or mixtures thereof. In such formulas X
can be independently selected from SH, Cl, or Br; R can be independently C4 to
C1¢ linear or branched alkyl or linear or branched aryl; and M is independently Li,
Na, or K. | one embodiment the R groups can be independently C, to Cglinear or
branched alkyl or linear or branched aryl. In another embodiment the R group
can be independently C1 to C, linear or branched alkyl or linear or brénched aryl.
In another embodiment the R group can be a phenyl ring containing Specific
non-limiting examples of dispersing agents which can be used in the present
invention include but are not limited to HSCH,CH,S0O3M, HSCH,CH,>CH2SO3M,
BrCH,CH,SO3M, BrCH,CH,CH2S03M, CICH,CH,S03M, CICH,CH2CH,SO3M,
HSCH,(CH,)2,S03M, HSCH2(CH2)3S03M, HSCH>(CH2)4SO3M,
HSCH,(CH,)sS0O3M, HSCH2(CH2)19S03M BrCH2(CH>)>SO03M, BrCH2(CH2)3SO3M,
BrCH2(CH2)4SO3M, BrCH,(CH2)sSO3M, CICH»(CH2)>S03M, CICH2(CH2)3S03M,
CICH2(CHz)15S03M, CICH2(CH2)sSO3M, CICH5(CH3)12S03M HSCH2CH,PO;3M,
HSCH,CH,CH,POsM, BrCH,CH,PO3M, BrCH,CH,CH,PO3M, and mixtures
thereof. In a few specific embodiments, HSCH,CH,SOsNa,
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HSCH,CH,CH,SO3Na, BrCH,CH,SO3Na, and mixtures thereof can be used.
Prior to polymerization, the dispersing agents can be included in aqueous
monomer solutions at from 0.2% to 30% by weight compared to the monomer in
the solution. In one embodiment, the dispersing agent can be present in the
monomer solution at from 1% to 20% by weight compared to the monomer. In
another embodiment, the dispersing agent can be present at from 5% to 10% by
weight compared to the monomer.

After polymerization, the dispersing agent can be incorporated into the
latex particulates such that at least about 40% by weight of the provided
dispersing agent is incorporated into the latex particles. In one embodiment, at
least about 50% of the latex particulate is incorporated into the latex particulate.
In another embodiment, the dispersing agent can comprise about 0.1% to 20%
by weight of the latex particulate. In yet another embodiment, the dispersing
agent can comprise from 1% to 15% by weight of the latex particulate. In a
further embodiment, the dispersing agent can comprise from 2% to 7 wt% of the
latex particulate.

It is noteworthy that the dispersing agents used in the present invention
are non-polymerizable and are not polymerized into the latex, but rather, are
incorporated into the latex through attachment, forming pendant groups.
Because of the non-polymerizable nature of the dispersing agents, excess or
residual un-reacted dispersing agents present in the aqueous phase do not
increase the viscosity and, when ink-jetted, do not interfere with the printability.
In some cases, the un-reacted dispersing agents can act as surfactants because
of the presence of hydrophobic and hydrophilic moieties. This is particularly
advantageous when used with pigment dispersions that can require large
quantities of surfactant.

The monomers used to form a latex particulate can be any monomer
presently known in the art, and can be either hydrophobic or hydrophilic in
nature. In one embodiment, the monomer can comprise or consist essent_ial|y of
an acrylate, a methacrylate, or other vinyl containing monomers such as styrene.

Non-limiting examples of monomers include methyl acrylate, ethyl methacrylate,
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ethyl acrylate, butyl methacrylate, butyl acrylate, hexyl methacrylate, 2-ethylhexyl
methacrylate, 2-ethylhexyl acrylate, isobutyl methacrylate, isobutyl acrylate, octyl
methacrylate, lauryl methacrylate, dodecyl methacrylate, styrene, andvmixtures
thereof. Additionally, the inborporation of up to 10% of acidic groups, e.g.
methacrylic acid, to the latex particulate can provide anionic stabilization to the
latex particulates. |

Depending on the anticipated application, it can be useful to have latex
particulates of a particular size. In one embodiment, as applicable to any of the
herein disclosed dispersing agents, the latex particulate can have a particle size
of about 100 nm to about 300 nm. Such size can be particularly useful in using
the latex particuiates in a thermal ink-jet ink.

The latex particulates of the present invention can be used in a variety of
applications. In one aspect, the latex particulates can be dispersed in a liquid
medium, thus forming a latex or latex dispersion. In a further embodiment, the
latex can include 0.1 wt% to 50 wt% of the latex particulates dispersed in a liquid
medium. Further, the latex can be an ink-jet ink. An ink-jet ink can include 0.1
wt% to 50 wt% of the latex particulates dispersed in a liquid vehicle and colorant.
In one aspect of the present invention, when used in an ink-jet ink, the latex
_ particulate and the colorant can be present at a ratio of 1:2 to 2:1 by weight.
| As previously mentioned, colorant can include dyes, pigments, and/or
other particulates that may be suspended or solvated in a liquid vehicle in
accordance with embodiments of the present invention. Dyes are typically water
soluble and pigments are typically not water soluble. Pigments that can be used
include self-dispersed pigments and polymer or surfactant dispersed pigments.
The colorant can comprise or consist essentially of dye. Additionally, the
colorant can comprise or consist essentially of pigment.

Polymerization of the monomers can be initiated, thus forming the latex
particulates that include dispersing agent. The general polymerization of the
monomers to latex particulates can be done by emulsion polymerization. As
such, polymerization parameters, such as selection of monomers, polymerization

time, emulsion temperature and conditions, etc, can be selected based on
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desired latex particulates and/or anticipated uses. It is noted that the dispersing
agent can be dispersed with the monomers prior to initiation of monomer
polymerization, or the dispersing agent can be dispersed with the monomers
after polymerization has begun, thus generating latex particulates that have the
dispersing agent concentrated more at the surface of the latex particulates.

In one embodiment, one or a plurality of solid particles can be included in
the emulsion during polymerization of the monomers, with any of the disclosed
dispersing agents. The solid particles can be at least partially encapsulated
during polymerization. In one aspect, the solid particles can be substantially
encapsulated by the latex particulates during polymerization. Pigments can be
used as the solid particles. By encapsulating pigment particles during |
polymerization that includes the dispersing 'agents of the present application, the
pigment particles can demonstrate better stability and dispersi'on than without
encapsulation, particularly when configured for use in a thermal ink-jet ink.

Regarding the liquid vehicles and other additives that can be included in
the formulations and methods of present invention, it is understood that the
enumerated components are exemplary and do not limit the scope of vehicle
components that can be used. For example, in some embodiments of the
present invention, it may be favorable for the liquid vehicle to comprise water-
soluble organic solvénts or other co-solvents, and other additives as part of the
liquid medium. The balance of any embodiment formulation can be purified
water, or other vehicle component known in the art.

Classes of co-solvents that can be used separately or in combination
include aliphatic alcohols, aromatic alcohols, diols, glycol ethers, polyglycol
ethers, caprolactams, formamides, acetamides, and long chain alcohols.
Examples of such compounds include primary aliphatic alcohols, secondary
aliphatic alcohols, 1,2-a|cohbls, 1,3-alcohols, 1,5-alcohols, ethylene glycol alkyl
ethers, propylene glycol alkyl ethers, higher homologues of polyethylene glycol '
alkyl ethers, N-alkyl caprolactams, unsubstituted caprolactams, both substituted

and unsubstituted formamides, both substituted and unsubstituted acetamides,
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and the like. Specific examples of solvents that can be used include
trimethylolpropane, 2-pyrrolidinone, and 1,5-pentanediol.

Additionally, the liquid vehicle can comprise humectants. Humectants can
be present to enhance the longevity of solution and solubility characteristics,
which can be maintained by retention of moisture within the liquid vehicle.
Examples of humectants include, but are not limited to, nitrogen-containing
compounds such as urea, thiourea, ethylene urea, alkylurea, alkylthiourea,
dialkylurea, dialkylthiourea; sugars such as 1-deoxy-D-galactitol, mannitol, and
inositol, and mixtures thereof.

The liquid vehicle can also comprise solution characteristic modifiers such
as viscosity modifiers, pH adjusters, preservatives, various types of surfactant,
antioxidants, and evaporation accelerators. Examples of surfactants that can be
included in limited amounts, according to the present invention, include primary,
secondary, and tertiary amine salt compounds such as hydrochloric acid salts,
acetic acid salts of laurylamine, coconut amine, stearylamine, rosin amine;
quaternary ammonium salt type compounds such as lauryitrimethylammonium
chloride, cetyltrimethylammonium chloride, benzyltributylammonium chloride,
benzalkonium chloride, etc.; pyridinium salty type compounds such as
cetylpyridinium chloride, cetylpyridinium bromide, etc.; nonionic surfactant such
as polyoxyethylene alkyl ethers, ponoXyetherne alkyl esters, acetylene alcohols,
acetylene glycols; and other surfactants such as 2-heptadecenyi-
hydroxyethylimidazoline, dihydroxyethylstearylamine, stearyldimethylbetaine, and
lauryldihydroxyethylbetaine; and mixtures thereof. Fluorosurfactants can also be
used such as those previously known in the art.

pH adjustors that can be used comprise base agents such as sodium
hydroxide, lithium hydroxide, sodium carbonate, ammonium carbonate ammonia
sodium acetate, ammonium acetate, morpholine, monoethanolamine,
diethanolamine, triethanolamine, ethylmonoethanolamine, n-butyldiethanolamine,
| di-n-butylethanolamine, monoisopropanolamine, diisopropanolamine, and

triisopropanolamine, and the like as well as mixtures thereof. Additionally, pH
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adjustors can also comprise acidic agents that can be selected from the list of
acidic crashing agents.

Consistent with the formul.ation of this invéntion, various other additives
can be used to optimize the properties of the ink composition for specific
applications. Examples of these additives are those added to inhibit the growth
of harmful microorganisms. These additives may be biocides, fungicides, and
other microbial agents, which are routinely used in liquid vehicle formulations.
Examples of suitable microbial agents include, but are not limited to, Nuosept
(Nudex, Inc.), Ucarcide (Union carbide Corp.), Vancide (R.T. Vanderbilt Co.),
Proxel (ICI America), and mixtures thereof.

Sequestering agents, such as EDTA (ethylene diamine tetra acetic acid)
and the like, may be included to eliminate the deleterious effects of heavy metal
impurities. _

Additionally, solids (either dissolved in the liquid vehicle or dispersed
therein) can also be present in the formulations of the present invention, and can
include binders, other latex particulates, UV curable materials, plasficizers,
pigments (other than the colorant), etc. | '

Latex particulates produced using the dispersing agents as presently
disclosed exhibit improved stability, printability, and print performance,
particularly when used in thermal ink-jet imaging. Such dispersing agents can be
used in regular emulsion polymerization processes, and thus require little
modification to process design. Additionally, the dispersing agents do not
increase the viscosity of the aqueous phase and can act favorably as surfactants, -
particularly when used in pigment containing ink-jet inks. It is noteworthy that the
stability of the latex particulates of the present invention can be further improved
by the addition of free-radically polymerizable acids such as acrylic acid or
methacrylic acid. Additionally, the latex particulates of the present invention can
optionally be cross-linked to an extent of about 1%. Generally, any cross-linking
agents known in the art can be used so long as they do not negatively interfere

with or prevent the incorporation of the dispersing agents in the latex particulates.
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EXAMPLES

The following examples illuétrate embodiments of the invention that are
presently known. Thus, these examples should not be considered as limitations
of the present inventivon, but are merely in place to teach how to make the best-
known compositions of the present invention based upon current experimental
daté. As such, a representative number of compositions and their method of

manufacture are disclosed herein.

Example 1 — Preparation of Dispersing Agent-containing Latex

The monomers methyl methacrylate (40 g) and hexyl methacrylate (40 g)
are emulsified in water (34 ml) containing 30% Rhodafac RS 710 (8.32 g) and -
HSCHzCstogNa (4 g). Initiator solution is prepared by dissolving potassium
persulfate (0.348 g) in water (40 ml). The initiator solution is added to the
monomer solution at a rate such that it can last for a period of about 23 minutes.
Three minutes after the addition of the initiator solution, the emulsion addition
was started ovér a period of about 20 minutes. The rea\ction mixture was
_ maintained at a temperature of about 90°C for a periodlof about 2 hours and then
cooled. The pH of the formed latex particulate containing solution was then

adjusted to 8.5 and filtered to obtain the latex containing the dispersing agént.

Example 2 — Preparation of Dispersing Agent-containing Latex

The monomers methyl methacrylate (40 g) and hexyl methacrylate (40 g)
are emulsified in water (34 ml) containing 30% Rhodafac RS 710 (8.32 g) and
BrCH,CH,SO3Na (4 g). Initiator solution is prepared by dissolving potassium
persulfate (0.348 g) in water (40 ml). The initiator solution is added to the
monomer solution at a rate such that it can last for a period of about 23 minutes.
Three minutes after the addition of the initiator solution, the emulsion addition
was started over a period of about 20 minutes. The reaction mixture was

maintained at a temperature of about 90°C for a period of about 2 hours and then
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cooled. The pH of the formed latex particulate containing solution was then

adjusted to 8.5 and filtered to obtain the latex containing the dispersing agent.

Example 3 - Preparation of Dispersing Agent-containing Latex

Example 1 or Example 2 is repeated, except that the dispersing agent is
added after monomer polymerization has already begun. This generates latex
particulates with dispersing agent incorporated at the surface of the latex

particulates, but not within its most inner core.

While the invention has been described with reference to certain preferred
embodiments, those skilled in the art will appreciate that various modifications,
changes, omissions, and substitutions can be made without departing from the
spirit of the invention. Ivt is intended, therefore, that the invention be limited only |

by the scope of the following claims.
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What Is Claimed Is:
1. A latex particulate, comprising:
a plurality of polymerized monomers; and
a dispersing agent which becomes incorporated into the latex particulate,

wand which includes the structure:
X — CH; (R)-SO3M, X — CH, (R}-POsM, or combinations thereof,

wherein X is independently SH, Cl or Br; R is independently C4 to Cs alkyl
or aryl; M is independently Li, Na, or K; and wherein the dispersing agent
comprises from about 0.1 wt% to about 20 wt% of the latex particulate.

2. A latex particulate as in claim 1, wherein from the dispersing agent isa

sulfonate containing dispersing agent.

3. A latex particulate as in claim 1, wherein the dispersing agént is a

phosphate containing dispersing agent.

4. A latex pérticulate asinclaim 1, wheréin the dispersing agent includes
the structure HSCH,CH,>SO3M, HSCH,CH,CH>SO3M, BrCH,CH>SO3M,
BrCH,CH>CH,»S0sM, CICH,CH,SO3;M, CICH,CH2CH>SO3M,
HSCH2(CH2)2S03M, HSCH2(CH2)3S03M, HSCH2(CH2)sSO3M,
HSCH,(CH2)sS03M, BrCH2(CH2)2SO3M, BrCH2(CH2)3SO3M, BrCH2(CH2)4SOsM,
BrCH,(CH32)sSO3M, CICHZ(CH2)2803M, CICH2(CH2)3SOsM, CICHz(CH2)4803M,
CICH,(CH2)5S03M, HSCH,CH,PO3M, HSCH2CH,CH2PO3M, BrCH,CH2PO3M,
BrCH,CH,CH,PO3M, and mixtures thereof. '

5. A latex particulate as in claim 1, wherein the latex particulate has a

“ particle size of about 100 nm to about 300 nm.
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6. A latex dispersion, comprising 0.1 wt% to 50 wt% of the latex

particulates of claim 1 dispersed in a liquid medium.

7. An ink-jet ink, comprising 0.1 wt% to 50 wt% of the latex particulates of

claim 1 dispersed in a liquid vehicle, and colorant.

8. A method of forming a latex particulate, comprising:
a) dispersing a plurality of monomers and from about 0.2 wt% to about 30
wt% of a dispersing agent in an aqueous emulsion, said dispersing agent having

the structure:
X = CHa (R)-SO3M, X — CH; (R)-PO4M, or mixtures thereof, -

wherein X is independently SH, Cl or Br; R is independently C to Cs alkyl or aryl;
and M is independently Li, Na, or K; '

b) polymerizing the monomers in the presence of the dispersing agent;
and |

c) forming the latex particulate such that the latex particulate includes the

dispersing agent incorporated therein.

9. A method as in claim 11, wherein the dispersing agent is provided from
about 1 wt% to about 20 wt%.

10. .A method as in claim 11, wherein the dispersing agent is provide from
about 5 wt% to about 10 wt%.
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