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(57) Toner particles and toner compositions may be
formed using a charge control agent that promotes po-
sitive triboelectric chargeability. Toner compositionsmay
comprise: toner particles comprising a polymer bearing a
plurality of negatively charged functional groups and at
least one charge control agent blended within the poly-
mer. The at least one charge control agent comprises a
cationic portion and an anionic portion, and the cationic

portion formsan ionic associationwithat least aportionof
the negatively charged functional groups to reduce an
overall negative charge of the polymer. The at least one
charge control agent is present in at least one location
within the toner particles. The toner particles and toner
compositions may exhibit positive triboelectric charge-
ability.
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Description

FIELD

[0001] The present disclosure generally relates to printing and, more specifically, to positively chargeable toner
particles, toner compositions, and methods for production thereof.

BACKGROUND

[0002] In electrophotographic printing, an electrostatic image is latently formed by selectively discharging areas of a
photoconductive drum. Toner particles that are triboelectrically charged then adhere to the electrostatic image through
electrostatic attractions to producea visible image. The visible image is then transferred from thephotoconductive drum to
a substrate such as paper. After transfer, the visible image is then fused to the paper by heating, during which the toner
particles melt and bond with the substrate.
[0003] Toner particles, depending on their composition, may have a positive or negative charge when charged
triboelectrically. Most commercial chemically prepared toner (CPT) compositions are produced by emulsion aggregation
(EA)methods and are negatively chargeable due to their use of anionic polymers. Most commercial toners are negatively
chargeable due to their reliance on establishedmanufacturing processes and cartridge designs. Anionic polyester resins
are commonly used in the production of negatively chargeable toners.
[0004] There is a growing demand for positively chargeable toner compositions, especially chemically prepared toner
compositions,whichmayprovideadvantages in termsof particle size, particle shape, particle sizedistribution, andparticle
shape distribution, whichmay facilitate highspeed printing and good printing quality. This performance benefit is at least in
part due to the durability, low-energy fusing, charge-up speed, charge value, and stability of positively chargeable toner
compositions.
[0005] Despite their potential benefits, positively chargeable toner compositionsmaybedifficult tomanufacture through
chemical production. One approach for producing positively chargeable toner compositions is to begin with different
starting materials than those used to produce negatively chargeable toner compositions. This approach can be cost-
prohibitive becauseof the different startingmaterials and potentially different productionmethods. For example, positively
charged (cationic) polymersmay fail to emulsify in the samemanner as negatively charged polymers. Currently available
positively chargeable CPTs are commonly formulated using styrene-acrylic resins, which often exhibit poorer printing
performancecompared topolyester resins, suchaspoorer charge-upspeed, substrate fusion, stability, andglossiness, as
well as higher fusion temperatures.

SUMMARY

[0006] In some embodiments, the present disclosure provides methods comprising: providing a polymer bearing a
plurality of negatively charged functional groups, and at least one charge control agent is blended within the polymer;
wherein the at least one charge control agent comprises a cationic portion and an anionic portion, the cationic portion
forming an ionic association with at least a portion of the negatively charged functional groups and reducing an overall
negative charge of the polymer; removing at least a portion of the anionic portion from the polymer; and processing the
polymer to form toner particles. The at least one charge control agent is present in at least one location within the toner
particles.
[0007] In some or other embodiments, the present disclosure provides toner compositions, comprising: toner particles
comprising a polymer bearing a plurality of negatively charged functional groups; and at least one charge control agent
blendedwithin the polymer. The at least one charge control agent comprises a cationic portion and an anionic portion. The
cationic portion forms an ionic association with at least a portion of the negatively charged functional groups and reduces
anoverall negative chargeof thepolymer. Theat least onecharge control agent is present in at least one locationwithin the
toner particles.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] Not applicable.

DETAILED DESCRIPTION

[0009] The present disclosure generally relates to printing and, more specifically, to positively chargeable toner
particles, toner compositions, and methods for production thereof.
[0010] Asdiscussed above,most commercial toner compositions produced by emulsion aggregation (EA)methods are
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negatively chargeable toners, which frequently contain anionic polyester resins. Toner particles produced though
emulsion aggregation methods may be referred to as "EA toners" or "EA toner compositions" herein. Although there
is growing demand for positively chargeable toners, comparable production of positively chargeable toners by emulsion
aggregation has proven difficult. For example, direct use of cationic polymers instead of anionic polymers during EA toner
methods may disrupt the facile particle aggregation and coalescence processes that are characteristic of negatively
chargeable toners. Without being bound by theory or mechanism, additional components used in toner production, such
aswaxandpigment dispersions, are stabilizedwith negative surfactants, whichmaybe ineffective for emulsifying cationic
polymers and may also contribute to negative chargeability.
[0011] The present disclosure provides positively chargeable toner particles and toner compositions and facile
production methods thereof. More specifically, the present disclosure leverages current emulsion aggregation methods
for producing negatively chargeable toner particles and toner compositions but adds a positively chargeable charge
control agent and other additives to shift the overall particle chargeability from negative to positive. This approach may
allow equipment, starting materials, and production methods used for producing negatively chargeable toners to be
adapted for producing positively chargeable toners. Producing positively chargeable toner particles and toner composi-
tions in this manner may allow for reduced costs compared to preparing positively chargeable toners from scratch with
different starting materials and production methods. Surprisingly, altering the chargeability state of toner particles from
negative to positive does not appreciably disrupt the EA processes utilized during toner production. At the least, the
amount of charge control agent may be adjusted to achieve sufficient positive chargeability without disrupting the EA
process to a significant degree.
[0012] In the present disclosure, "chargeable" refers to triboelectric chargeability, which occurs through static electricity
charging.When referring to toner particles or toner compositions formed therefrom, triboelectric chargeability refers to the
ability of the toner particles to obtain a chargewhen charged triboelectrically with static electricity andmaintain the charge
consistently during a printing process, during which the toner particles transfer and adhere to a print substrate under
electrostatic forces. The terms "chargeable" and "chargeability" donot necessarily refer to theabsolute chargeof the toner
particles or a polymer therein before triboelectric charging.
[0013] The present disclosure seeks to decrease the amount of negative charge in the toner particles through use of a
suitable chargecontrol agent that allowsapositivecharge tobe realizedduring triboelectric charging.Withoutbeingbound
by theory, anionic functional groupsof theanionic polymerwithin the toner particlesmayassociatewith the cationic portion
of the charge control agent to neutralize at least a portion of the initial negative charge of the anionic polymer. All of the
anionic functional groups in the anionic polymer need not necessarily have their negative charge neutralized by the
cationic portion of the charge control agent. Thus, positively chargeable toner particles may still have an overall negative
charge by virtue of an incompletely neutralized anionic polymer before triboelectric charging.
[0014] Glass transition temperature (Tg) is the temperature at which a polymer changes froma rigid state to a soft state.
In thepresentdisclosure, theglass transition temperature (Tg)maybedeterminedbydifferential scanningcalorimetryover
a temperature range of 0°C to 140°C with a 10°C/minute ramping rate.
[0015] In the present disclosure, the term "D50" refers to a diameter atwhich 50%of a sample (ona volumebasis unless
otherwisespecified) is comprisedofparticleshavingadiameter less thansaiddiameter value.D50 represents theaverage
particle size by volume. In the present disclosure, the term "D10" refers to a diameter at which 10% of a sample (on a
volume basis unless otherwise specified) is comprised of particles having a diameter less than said diameter value. In the
present disclosure, the term "D90" refers to a diameter at which 90% of a sample (on a volume basis unless otherwise
specified) is comprisedof particleshavingadiameter less thansaiddiameter value.Particle sizemaybemeasuredusinga
Beckman Coulter Multisizer 3, operated in accordance with the manufacturer’s instructions.
[0016] In the present disclosure, the terms "diameter span," "span" and "span size," when referring to a particle
diameter, providesan indicationof thebreadthof theparticle sizedistributionand iscalculatedas (D90-D10)/D50,as these
quantities are defined above. The narrower the particle size distribution, the closer the span is to a value of 1.
[0017] In the present disclosure, the term "circularity" refers to how close a toner particle is to a perfect sphere. To
determine circularity, optical microscopy images are taken of a toner particle. The perimeter and area of the particle in the
plane of the microscopy image is calculated (e.g., using a SYSMEX FPIA 3000 particle shape and particle size analyzer,
available fromMalvern Instruments). Thecircularity of the tonerparticle isCEA/P,whereCEA is thecircumferenceofa circle
having theareaequivalent to theareaof the cross-sectionof theactual particle in theplaneof themicroscopy image, andP
is the perimeter of the cross-section of the actual particle in the plane of the microscopy image. The more spherical the
toner particles are, the closer the circularity is to a value of 1.
[0018] Toner compositions of the present disclosure may comprise: toner particles comprising a polymer bearing a
plurality of negatively charged functional groups, and at least one charge control agent blendedwithin the polymer. The at
least one charge control agent comprises a cationic portion and an anionic portion, in which the cationic portion forms an
ionic associationwithat least a portionof thenegatively charged functional groupsand reducesanoverall negative charge
of thepolymer.Theat least onechargecontrol agent ispresent inat least one locationwithin the tonerparticles.Overall, the
toner particles and toner compositions resulting therefrom may be positively chargeable, as assessed by triboelectric
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chargeability.
[0019] Accordingly, the at least one charge control agent may neutralize at least a portion of the negative charge within
the toner particles and toner compositions obtained therefrom. In doing so, the at least one charge control agent may be
located throughout the toner particles, or the at least one charge control agentmay be absent fromone ormore portions of
the toner particles, as described hereinafter.
[0020] Suitable polymers for forming the toner particles may include, but are not limited to polyacrylates, polyesters,
polystyrenes, any copolymer thereof, and any combination thereof. Suitable polyesters may be linear, branched, or
combinations thereof. Illustrativepolyesters thatmaybesuitable include thosedescribed inU.S.Pat.Nos. 11,092,906and
8,383,311, the disclosures ofwhichare incorporated by reference in their entirety. In someembodiments, the polymermay
comprise an anionic polyester.
[0021] The toner particles may comprise one or more anionic polymers, which may be linear, branched, or any
combination thereof. The one ormore anionic polymersmay comprise a plurality of negatively charged functional groups,
including, but not limited to, carboxylates or sulfonates. The negatively charged functional groups may be present within
the main polymer chain or be present within a side chain of the anionic polymer. Optionally, a co-monomer bearing the
anionic functional groups may be reacted with one or more other monomers that are otherwise uncharged. Optionally,
additional anionic functional groups may be introduced through carboxylation or sulfonation of an otherwise unfunctio-
nalized polymer. Illustrative anionic polymers that may be suitable for use in the present disclosure include, but are not
limited to, anionic polyesters. Examples of polyester-based toners thatmaybemodifiedaccording to thedisclosure herein
include thosedescribed inU.S.Patents 11,092,906and8,383,311, the disclosures ofwhich are incorporated by reference
above.
[0022] Suitable anionic polyesters for inclusion in the toner particles may include amorphous polyesters, crystalline
polyesters, or any combination thereof. In some examples, an anionic polyester may be present in combination with
another polymer, such as a styrene-acrylate.
[0023] When amorphous polyesters and crystalline polyesters are used in combination with one another, the amor-
phouspolyester and the crystallinepolyestermaybepresent over awide composition range. In non-limiting examples, the
ratio of crystalline polyester to amorphous polyestermay range fromabout 1:99 to about 99:1 on amassbasis or about 1:9
toabout 9:1onamassbasis. Forexample, theamorphouspolyestermay range fromabout 60wt% toabout 80wt%,based
on total polymer in the toner particles, and the crystalline polyester may range from about 20 wt% to about 40 wt%, based
on total polymer in the toner particles. A single amorphous polyester or multiple amorphous polyesters may be present.
Likewise, a single crystalline polyester or multiple crystalline polyesters may be present.
[0024] Polyestersmay be formed as a polymerized reaction product of a diol and a dicarboxylic acid or dicarboxylic acid
derivative (e.g., an ester of a dicarboxylic, an anhydride of a dicarboxylic acid, or a diacid chloride). Depending onwhether
an amorphous polyester or a crystalline polyester is desired, the diol and the dicarboxylic acid or dicarboxylic acid
derivative may be selected accordingly.
[0025] Examples of diacids or diesters suitable for forming amorphous polyesters may include, but are not limited to,
terephthalic acid, phthalic acid, isophthalic acid, fumaric acid, trimellitic acid, dimethyl fumarate, dimethyl itaconate,
cis‑1,4-diacetoxy‑2-butene, diethyl fumarate, diethyl maleate, maleic acid, succinic acid, itaconic acid, succinic anhy-
dride, dodecylsuccinic acid, dodecenylsuccinic acid, dodecylsuccinic anhydride, dodecenylsuccinic anhydride, glutaric
acid, glutaric anhydride, adipic acid, pimelic acid, suberic acid, azelaic acid, dodecanediacid, dimethyl terephthalate,
diethyl terephthalate, dimethylisophthalate, diethylisophthalate, dimethylphthalate, phthalic anhydride, diethylphthalate,
dimethylsuccinate, dimethylfumarate, dimethylmaleate, dimethylglutarate, dimethyladipate, dimethyl dodecylsuccinate,
and any combination thereof. Anhydrides of any of the foregoing carboxylic acids may also be used.
[0026] Examples of diols suitable for forming amorphouspolyestersmay include, but are not limited to, 1,2-propanediol,
1,3-propanediol, 1,2-butanediol, 1,3-butanediol, 1,4-butanediol, pentanediol, hexanediol, 2,2-dimethylpropanediol,
2,2,3-trimethylhexanediol, heptanediol, dodecanediol, bis(hydroxyethyl)‑bisphenol A, bis(2-hydroxypropyl)‑bisphenol
A, propoxylated bisphenol A, ethoxylated bisphenol A, 1,4-cyclohexanedimethanol, 1,3-cyclohexanedimethanol, xyle-
nedimethanol, cyclohexanediol, diethylene glycol, bis(2-hydroxyethyl) oxide, dipropylene glycol, dibutylene glycol, and
any combination thereof.
[0027] In some examples a suitable amorphous polyester may comprise poly(propoxylated bisphenol A-co-fumarate),
such as that described in U.S. Patent 6,063,827, which is incorporated herein by reference. Other examples of suitable
amorphous polyesters may include, for instance, a copolymerized reaction product of propoxylated bisphenol A,
ethoxylated bisphenol A, terephthalic acid, fumaric acid, and dodecenyl succinic anhydride (e.g., poly(propoxylated
(ethoxylated) bisphenol A-co-terephthlate-fumarate-dodecenylsuccinate) or a copolymerized reaction product of pro-
poxylated bisphenol A, ethoxylated bisphenol A, terephthalic acid, trimellitic acid, and dodecenyl succinic anhydride.
[0028] Examples of diacids or diesters suitable for forming crystalline polyesters may include, but are not limited to,
oxalic acid, succinic acid, glutaric acid, adipic acid, suberic acid, azelaic acid, sebacic acid, fumaric acid, dimethyl
fumarate, dimethyl itaconate, cis‑1,4-diacetoxy‑2-butene, diethyl fumarate, diethyl maleate, phthalic acid, isophthalic
acid, terephthalic acid, naphthalene‑2,6-dicarboxylic acid, naphthalene‑2,7-dicarboxylic acid, cyclohexane dicarboxylic
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acid, malonic acid, and mesaconic acid. Anhydrides of any of the foregoing carboxylic acids may also be used.
[0029] Examples of diols suitable for forming crystalline polyesters may include, but are not limited to, C2 to C36 diols,
preferably terminal diols, such as 1,2-ethanediol, 1,3-propanediol, 1,4-butanediol, 1,5-pentanediol, 2,2-dimethylpro-
pane‑1,3-diol, 1,6-hexanediol, 1,7-heptanediol, 1,8-octanediol, 1,9-nonanediol, 1,10-decanediol, 1,12-dodecanediol, or
any combination thereof.
[0030] In some examples a suitable crystalline polyester may comprise a polymerized reaction product of dodecane-
dioic acid and 1,9-nonanediol.
[0031] Theat least onechargecontrol agentmaybepresentwithin thepolymerand tonerparticlesobtained therefrom in
an amount ranging from about 0.01 wt% to about 5 wt%, or about 0.1 wt% to about 3 wt%, or about 0.5 wt% to about 2.5
wt%, or about 0.5 wt% to about 2 wt%, or about 0.5 wt% to about 1 wt%, including all values and subranges in between,
based on totalmass of the polymer. Themeasured amount of the at least one charge control agent refers to themeasured
amount of the cationic portion of the at least one charge control agent that remains after isolation of the toner particles has
taken place.
[0032] Any charge control agent that is positively chargeable and does not interfere with the processes for making the
toner particles may be utilized in the disclosure herein. Preferably, the at least one charge control agent may comprise a
quaternary ammoniumsalt. In someexamples, such charge control agentsmay comprise a quaternary ammoniumcation
anda sulfonate anion.Quaternary ammoniumhydroxynaphthalene sulfonatesmaybeparticularly suitable charge control
agents, for example. In more specific examples, the at least one charge control agent may comprise benzyltributylam-
monium hydroxynaphthalenesulfonate, which is available commercially as BONTRON-P51 (Orient Corporation). The
relatively highwater solubility of the sulfonate anionmay allow the sulfonate anion to be readily removed bywashing once
the quaternary ammonium cation has become associated with an anionic functional group of the anionic polymer or other
negative charged component (e.g., an anionic surfactant) within a toner composition.
[0033] Other non-limiting examples of suitable positively chargeable charge control agents may include, for example,
distearyldimethyl ammoniummethyl sulfate, distearyl dimethyl ammoniumbisulfate. 4-aza‑1-azoniabicyclo(2.2.2) octane
salts, pyridinium salts, azines such as BONTRON N-series charge control agents or NIGROSINE charge control agents
(Orient Corporation), polyamines, imidazoles, pyridines, and the like.
[0034] The cationic portion of the charge control agent may form an ionic association with the anionic functional groups
of theanionicpolymerorother component, thereby reducinganoverall negativechargeupon thepolymer.After interacting
with the charge control agent, the anionic polymer and toner particles obtained therefrom may be positively chargeable
when charged triboelectrically. The overall triboelectric charge may be further shifted to positive using positively charged
internal or external additives such as, for example, positively charged surfactants, positively charged metal oxides, and
charge additives, illustrative examples of which are provided hereinbelow.
[0035] The toner particles may comprise core-shell toner particles. Core-shell toner particles may comprise a core
surrounded by a shell, wherein the core and the shell may comprise the same anionic polymer(s) or different anionic
polymer(s). In someexamples, the core and the shellmay comprise the sameanionic polymer. The core and the shellmay
comprise a crystalline polyester or an amorphous polyester. Optionally, the core and/or the shell may comprise the
combination of a crystalline polyester and an amorphous polyester.
[0036] In some embodiments, an amorphous polyester may be present in at least the shell. In some embodiments, the
shell may comprise a first amorphous polyester and a second amorphous polyester, which may be present in equal
amounts or non-equal amounts. In some embodiments, at least a crystalline polyester may be present in the core.
[0037] In core-shell tonerparticles, theat least onechargecontrol agentmaybepresent in thecore, in theshell, or inboth
the core and the shell. In someexamples, the core-shell toner particlesmayhave ahigher concentration of the at least one
charge control agent in the shell than in the core. In someexamples, the at least one charge control agentmaybe localized
within the shell of the core-shell toner particles. That is, the core of the core-shell toner particles may lack the at least one
chargecontrol agent.When theat least onechargecontrol agent is localizedwithin theshell, theat least onechargecontrol
agent may be more effective at rendering the toner particles positively chargeable, as compared to that present in within
the core. Therefore, localizing the at least one charge control agent within the shell of core-shell toner particles may allow
more efficient use thereof to be realized.
[0038] Within the shell, the at least one charge control agentmaybepresent in anamount ranging fromabout 0.1wt% to
about 10 wt%, or about 1 wt% to about 8 wt%, or about 2 wt% to about 5 wt%, based on total mass of the shell.
[0039] The toner particles of the present disclosure may be of any suitable shape, size, and morphology. For example,
the toner particlesmayhavea circularity, as determinedby particle imaging, of about 0.96 to 1.0 or about 0.98 to about 1.0,
includingall valuesandsubranges inbetween, suchasabout0.97 toabout0.98orabout0.98 toabout0.99.Preferably, the
toner particlesmayhaveaD50of about 5microns to about 8microns, including all values and subranges in between, such
as about 6 microns to about 7 microns.
[0040] Toner particles containing at least one charge control agent in at least one location (e.g., within the shell) may
further comprise internal additives, external additives, or any combination thereof. Internal additives may be blended
within the polymer of the toner particles and are introduced during formation of the toner particles (e.g., during anEA toner
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process). Because internal additives are buriedwithin the toner particles, they are believed to exert limited influence upon
triboelectric chargeability. External additives, in contrast, may be blended with the toner particles after formation or
isolation thereof, such that the external additives are located on the exterior (outer surface) of the toner particles or in the
interstitial space between toner particles. Because external additives are outside the toner particles, they may exert a
greater influence on triboelectric chargeability of finished toner compositions than do internal additives, such as colorants
or other components. Internal or external additives that may be present include, but are not limited to, surfactants,
colorants, waxes, charge additives, crosslinking agents, and other common materials present in EA toner particles. One
having ordinary skill in the art will recognize illustrative types of such additives and suitable amounts to include during or
after production of toner particles by an EA toner process.
[0041] One or more surfactants may be present in an emulsion used to form toner particles, such that the one or more
surfactants become an internal additive in the toner particles after aggregation and coalescence takes place. Such
surfactantsmayalsobecombinedwith the tonerparticleswhen forminga tonercomposition, inwhichcase theoneormore
surfactantsmaybepresent as anexternal additive. Suitable surfactantsmaybenonionic, zwitterionic, anionic, or cationic.
If the surfactant is ionic, the surfactant may be used to contribute to the overall charge of the toner composition. For
example, a cationic surfactant may contribute to positive chargeability, and an anionic surfactant may decrease positive
chargeability. When an anionic surfactant is present, the at least one charge control agent may counterbalance the
negative chargeability promoted by the anionic surfactant.
[0042] One ormore colorants, including dyes and pigments, may be present when forming toner particles, such that the
oneormorecolorants become internal additiveswithin the tonerparticles.Colorantsmaycompriseasingle colorant or two
ormore colorants. Suitable colorantsmay be present in the toner particles in an amount of about 0.1wt% to about 35wt%,
or about 1 wt% to about 15 wt%, or about 3 wt% to about 10 wt%, based on total mass of the toner particles. Suitable
colorants may include yellow colorants, magenta colorants, cyan colorants, black colorants, or any combination thereof
and may be selected accordingly by persons having ordinary skill in the art.
[0043] One or more waxesmay be present during formation of the toner particles, such that the one or more waxes are
present as an internal additive. A single wax or two ormore waxesmay be present.When present, the one ormore waxes
may adjust characteristics of the toner particles, such as shape, size, surface area, charging and/or fusing characteristics,
gloss, stripping, offset properties, the like, or combinations thereof. The oneormorewaxesmaybeobtained or formulated
as aqueous emulsions or dispersions of solid wax inwater having awax particle size in the range of about 100 nm to about
300 nm. The one or more waxes may be present in an amount ranging from about 1 wt% to about 20 wt%, including all
values and subranges in between, based on total mass of the toner particles. Suitable waxes and amounts thereof will be
familiar to one having ordinary skill in the art and may be selected accordingly.
[0044] One or more external additives may also be included in the toner compositions formed from the toner particles
describedherein. Suitable external additivesmay include, for example, flowaids, chargeadditives, and the like.Examples
of the foregoingwill be familiar to persons having ordinary skill in the art. Like internal additives, charged external additives
may increase or decrease the triboelectric chargeability.When present, external additivesmay bepresent in an amount of
about 0.1wt% to about 10wt%, including all values and subranges in between, based on totalmass of a toner composition
formed from the toner particles.
[0045] Suitable flow aidsmay include silica, titania, or othermetal oxides, silicates, metal stearates, or any combination
thereof. Silica (or titania)may include negatively charged silica (or titania) or positively charged silica (or titania), optionally
with a hydrophobic or hydrophilic modification. Suitable examples of positively charged silica (or titania) may include, for
example, amine-functionalized silica (or titania).
[0046] The toner particles may be prepared by any suitable method for forming the toner particles in a desired size and
shapeandarenotparticularly limitedunless incompatiblewith theat leastonechargecontrol agent. Insomeexamples, the
toner particles of the present disclosuremaybeprepared by an emulsion-aggregationmethod. The emulsion aggregation
methodsdescribedhereinbeloware intended tobe illustrative innature, andonehavingordinaryskill in theartmaysuitably
modify other toner production techniques to realize the benefits described herein. Examples of emulsion-aggregation
toner particle production methods that may be suitable to form toner particles for use herein may include, for instance,
those described in U.S. Pat. Nos. 5,364,729, 5,496,676, 5,501,935, 5,919,595, 6,132,924, 6,495,302, 6,268,102,
6,500,597, 6,416,920, and 8,383,311 the disclosures of each of which are hereby incorporated by reference in their
entirety.
[0047] In more specific examples, methods for producing positively chargeable toner particles and toner compositions
may comprise: providing a polymer bearing a plurality of negatively charged functional groups and the at least one charge
control agent is blended within the polymer; the at least one charge control agent comprising a cationic portion and an
anionic portion, and the cationic portion forming an ionic association with at least a portion of the negatively charged
functional groups and reducing anoverall negative chargeof the polymer; removingat least a portion of the anionic portion
from the polymer; and processing the polymer to form toner particles in which the at least one charge control agent is
present in at least one location within the toner particles.
[0048] The polymer may be previously blended with the at least one charge control agent and stockpiled prior to
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productionof toner particles, or theat least onechargecontrol agentmaybe integrated into theprocess for producing toner
particles. When integrated within a process for producing toner particles, the at least one charge control agent may be
blended with an emulsion of the anionic polymer, which is then subjected to emulsion aggregation and subsequent
coalescence as described hereinafter. The anionic polymer may be dispersed as suspended particles in the continuous
phaseof the emulsion, and theat least one charge control agentmaybedissolved in the continuousphase of the emulsion
and/or dispersed as suspended particles in the continuous phase.
[0049] Processing the polymer to form toner particlesmay take place by emulsion aggregationmethods (EAmethods).
The emulsion aggregation methods may take place in the presence of the at least one charge control agent.
[0050] Emulsionaggregationmethodsmay takeplacebyaggregatingpolymerparticlescontainedwithin thecontinuous
phase of an emulsion, optionally in the presence of other components (e.g., wax and/or colorants) that may become
internal additives within the resulting toner particles.
[0051] The polymer particles may undergo aggregation with one another at a temperature below the glass transition
temperature, optionally in the presence of the at least one charge control agent. Optionally, the at least one charge control
agentmaybeomittedduring forming thecoreof core-shell tonerparticles.After initial coalescenceofpolymerparticleshas
taken place, a shell resin may be added to the coalesced polymer particles, such that core-shell particles form during the
coalescence stage. The at least one charge control agent may be present in the shell resin, such that the at least one
charge control agent is present within at least the shell following coalescence.
[0052] During aggregation of the polymer particles, an aggregating agent may be present to promote aggregation.
Suitable aggregating agents may include, but are not limited to, polyaluminum chloride (PAC), polyaluminum silicates
such as polyaluminum sulfosilicate (PASS), or watersoluble salts such as aluminum chloride, aluminum nitrite, aluminum
sulfate, potassium aluminum sulfate, calcium acetate, calcium chloride, calcium nitrite, calcium oxalate, calcium sulfate,
magnesium acetate, magnesium nitrate, magnesium sulfate, zinc acetate, zinc nitrate, zinc sulfate, zinc chloride, zinc
bromide, magnesium bromide, copper chloride, copper sulfate, or combinations thereof. When used, the aggregating
agent may be combined with the emulsion below the glass transition temperature of the polymer.
[0053] When used, the aggregating agent may be combined with the polymer particles in any effective amount up to
about 5wt%, basedonamassof the polymer particles, suchasabout 0.2wt% toabout 1wt%or about 0.5wt% toabout 1.5
wt%.
[0054] The polymer particlesmay be permitted to aggregate until a predetermined desired particle size is obtained. The
particle size may be monitored during the growth process until the predetermined desired particle size is reached. The
predetermined desired particle size refers to a target particle size to be obtained during aggregation, such that toner
particles having a desired particle size are eventually obtained after coalescence is complete. The particle size is
monitored during the growth process until the predetermined desired particle size is reached. Monitoring may take place
using any of the particle size measurement techniques discussed herein. For example, samples may be taken during the
growth process and analyzed, such as with a Coulter Counter, to determine the average particle size.
[0055] Depending on the glass transition temperature, aggregation may proceed at temperatures ranging from about
30°C to about 100°C, or about 30°C to about 80°C, or about 30°C to about 50°C. The temperaturemay be held for a period
of time fromabout 0.5 hours to about 6 hours, or about 1 hour to about 5 hours, duringwhich time a desired aggregate size
may form. Once a pre-determined aggregate size is reached, a shell resinmay be added, and additionalmonitoring of the
particle sizemaycontinue to takeplace.Beforeadding the shell resin, theparticle sizemay range fromabout 1µmtoabout
6 µm, including all values and subranges in between. The shell may be formed upon the aggregated polymer particles at
the same temperature or a different temperature than that used for initially aggregating the polymer particles of the
emulsion, again with the temperature being below the glass transition temperature. Formation of the shell may take place
for a period of time from about 30 minutes to about 5 hours or about 1 hour to about 5 hours.
[0056] Once a desired size of the polymer particles is achieved, the pHmay be adjusted to a value of about 7.1 to about
10.Adjustment of thepHmaybeutilized to freeze (stop) toner particle growth.Thebaseutilized to stopparticle growthmay
include an alkali metal hydroxide, ammonium hydroxide, or any combination thereof, for example. A chelating agent such
as ethylenediamine tetraacetic acid (EDTA), for example, may also be added to help adjust the pH to the desired value.
[0057] After freezing growth of the polymer particles, the aggregated polymer particles may then be coalesced to a
desired shape and circularity by heating above the glass transition temperature, such as at a temperature of about 70°C to
about 100°C,or about80°C toabout 95°C,orabout 90°C toabout99°C.Heatingmaycontinueor thepHof themixturemay
be adjusted (e.g., reduced) over a period of time until a desired circularity is reached. The period of time may range from
about 1 hour to about 10 hours or from about 2 hours to about 4 hours. Various buffers may be used during coalescence.
Following coalescence, the circularity may be about 0.95 or greater, or about 0.96 or greater, or about 0.97 or greater, or
about 0.98 or greater, or about 0.99 or greater.
[0058] Optionally, an acid or acid-generating compound may be added to increase the rate of coalescence. Illustrative
examples of suitable acids or acid-generating compounds may include, for example, acetic acid, nitric acid, ammonium
persulfate, or the like. If an acid or acid-generating compound is added, the pHmay remain at analkaline pHvalue or reach
neutrality. Ammonium persulfate may be particularly desirable, since this chemical may decompose at the temperatures
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used to promote coalescence, and release protons gradually to lower the pH.
[0059] After coalescence is complete, the toner particles may be cooled below the glass transition temperature for
isolationof the toner particles. A suitable cooling processmay include introducing coldwater to a jacket around the reactor,
for example. After cooling, the toner particles may be screened with a sieve of a desired size, filtered, washed with water,
and then dried. Washing may remove all or a substantial portion of the anionic portion of the at least one charge control
agent from the toner particles,while the cationic portion remains in ionic associationwith at least a portion of the negatively
charged functional groups.Dryingmay beaccomplished by any suitable process for drying including, for example, freeze-
drying.
[0060] Embodiments disclosed herein include:

Embodiment 1. A method comprising:

providing a polymer bearing a plurality of negatively charged functional groups, and at least one charge control
agent is blended within the polymer;
wherein the at least one charge control agent comprises a cationic portion and an anionic portion, the cationic
portion forming an ionic association with at least a portion of the negatively charged functional groups and
reducing an overall negative charge of the polymer;
removing at least a portion of the anionic portion from the polymer; and
processing the polymer to form toner particles;
wherein the at least one charge control agent is present in at least one location within the toner particles.

Embodiment 2. The method of Embodiment 1, wherein the toner particles are core-shell toner particles.
Embodiment 3. Themethod of Embodiment 2, wherein the core-shell toner particles comprise a core surrounded by a
shell, and the shell has a higher concentration of the at least one charge control agent than the core.
Embodiment 4. The method of Embodiment 3, wherein the at least one charge control agent is localized within the
shell of the core-shell toner particles.
Embodiment 5. Themethod of any one of Embodiments 1‑4, wherein the at least one charge control agent comprises
a quaternary ammonium salt.
Embodiment 6. The method of Embodiment 5, wherein the quaternary ammonium salt comprises a quaternary
ammonium cation and a sulfonate anion.
Embodiment 7. The method of any one of Embodiments 1‑6, wherein the polymer comprises an anionic polyester.
Embodiment 8. The method of any one of Embodiments 1‑7, further comprising:
combining one or more external additives with the toner particles.
Embodiment 9. ThemethodofEmbodiment 8,wherein theoneormoreexternal additives compriseoneormoremetal
oxides.
Embodiment 10. The method of any one of Embodiments 1‑9, wherein one or more internal additives are present
when forming the toner particles and are located within the toner particles after formation thereof.
Embodiment 11. The method of Embodiment 10, wherein the one or more internal additives comprise at least one
additive selected from the group consisting of a colorant, a wax, and any combination thereof.
Embodiment 12. A toner composition comprising:

toner particles comprising a polymer bearing a plurality of negatively charged functional groups; and
at least one charge control agent blended within the polymer;

wherein theat least onecharge control agent comprisesacationic portionandananionic portion, the cationic
portion forming an ionic association with at least a portion of the negatively charged functional groups and
reducing an overall negative charge of the polymer; and
wherein the at least one charge control agent is present in at least one location within the toner particles.

Embodiment 13. The toner composition of Embodiment 12, wherein the toner particles are core-shell toner particles.
Embodiment 14. The toner composition of Embodiment 13, wherein the core-shell toner particles comprise a core
surrounded by a shell, and the shell has a higher concentration of the at least one charge control agent than the core.
Embodiment 15. The toner composition of Embodiment 14, wherein the at least one charge control agent is localized
within the shell of the core-shell toner particles.
Embodiment 16. The toner composition of any one of Embodiments 12‑15, wherein the at least one charge control
agent comprises a quaternary ammonium salt.
Embodiment 17. The toner composition of Embodiment 16, wherein the quaternary ammonium salt comprises a
quaternary ammonium cation and a sulfonate anion.
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Embodiment 18. The toner composition of anyoneofEmbodiments 12‑17,wherein thepolymer comprises ananionic
polyester.
Embodiment 19. The toner composition of any one of Embodiments 12‑18, further comprising:
one or more external additives.
Embodiment 20. The toner composition of Embodiment 19, wherein the one ormore external additives comprise one
or more metal oxides.
Embodiment 21. The toner composition of any one of Embodiments 12‑20, further comprising:
one or more internal additives located within the toner particles.
Embodiment 22. The toner composition of Embodiment 21, wherein the one or more internal additives comprise at
least one additive selected from the group consisting of a colorant, a wax, and any combination thereof.

[0061] To facilitate a better understanding of the embodiments of the present disclosure, the following examples of
preferred or representative embodiments are given. In noway should the following examples be read to limit, or to define,
the scope of the disclosure.

EXAMPLES

[0062] D50 by volume was characterized using a Coulter Multisizer‑3 instrument. Circularity was determined using an
FPIASysmex3000 instrument.Glass transition temperature (Tg) andother thermalpropertiesweredeterminedemploying
differential scanning calorimetry (DSC) over a temperature range of 0‑140°C with a 10°C/minute ramping rate during
heating and cooling. The glass transition temperature was measured using a TA Instruments® Q2000, using a 10 mg
sample of toner.
[0063] Triboelectric charge was measured with a specially constructed blow-off type Faraday cage. A steel carrier
consistingof irregularly shapedparticles,withaweightmediandiameter of 120 -160µm(sievescreenmethod),wasused.
Known quantities of carrier and toner particles were used to provide a toner concentration of about 3 pph. The carrier and
toner particleswereweighed into a 120mLglass jar. The jar was shaken for 10minutes on a paint shaker at a frequency of
615min‑1.Charging results froman interaction of the two types of particles. A knownweight of tribochargeddeveloperwas
poured into the Faraday cage. When the charged toner is blown out of the cage, the cage becomes oppositely charged.
The net charge on the cage at the end of this process wasmeasured with an electrometer (Keithley 614), and the charge-
to-mass ratio was calculated and reported as µc/g (microcoulombs per gram).
[0064] In the tables below, "tribo" means triboelectric charge.
[0065] The amount of charge control agent incorporatedwithin the toner particleswasmeasured by LC-MS. To perform
the LC-MS analysis, about 0.1 g of toner particles were accurately weighed and combined with 5 mL of chloroform,
followed by shaking for 1 hour. Methanol (15 mL) was then added. The samples were shaken for 30 minutes, and filtered
through a 0.2 µm nylon filter. The filtrate was diluted 10-fold or 100-fold in methanol. The diluted filtrate solutions were
processed on a 4.6 x 50mmZIRCHROM-PHASE 5µm column at 400µL/min using an isocratic mobile phase of 10% 10
mM ammonium acetate, 0.1% acetic acid in 3% acetonitrile and 90% 10mM ammonium acetate, and 0.1% acetic acid in
50:50 acetonitrile:methanol on anACCELAHIGHSPEEDLC system interfaced to theQ-EXACTIVEmass spectrometer.
Data were collected using positive and negative mode electrospray ionization (ESI) techniques. The positive ion at m/z
276.2679was fragmented, and peak area of the resulting fragment ion atm/z 142.15 to 142.17was used to determine the
amount of positive ion of the charge control agent. For the negative ion of the charge control agent, the ion does not
fragment significantly. Therefore, the area of the negative ion peak at m/z 222.990 to 223.02 was used to determine the
amount of the negative ion of charge control agent. A methanol stock solution of benzyltributylammonium naphthale-
nesulfonate was used for calibration over a range of 0.01 to 2 µg/mL
[0066] General procedure for making polyester emulsion: An amorphous polyester emulsion was prepared using
the followingprocedure.Ablendofanionicpolyester/methyl ethyl ketone (MEK)/isopropylalcohol (IPA), and10%aqueous
ammonia (10.0 volumes:5.0 volumes:1.25 volumes:30 volumes) was placed in a reactor, which was heated with a jacket
set point of 60°C. A defoamer (700 ppm)was added incrementally to the reactor through a charging port. Once the reactor
reached a temperature of 58°C, vacuum distillation was conducted to remove the solvent, after which the mixture was
cooled to room temperature. The resulting aqueous emulsion had an average particle size of around 170 nm.

General procedure for making polyester emulsion containing charge control agent.

[0067] An aqueous emulsion was prepared as above and then combined with benzyltributylammonium naphthalene-
sulfonate dissolved in methanol/ethanol. After mixing at 50°C for 1 hour, the organic solvents were removed by vacuum
distillation. The resulting latex had an average particle size of around 180 nm.
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General Procedure for Emulsion Aggregation Production of Positively Chargeable

[0068] Toner Particles. In a 2 L reactor, about 291 g of amorphous polyester emulsion (40 wt% polymer solids), either
with or without benzyltributylammonium naphthalenesulfonate charge control agent, 42.5 g of crystalline polyester
emulsion (40 wt% polymer solids), 89.8 g yellow pigment dispersion (18 wt% pigment particles, PY‑74 pigment), and
76.8 g wax dispersion (30 wt% wax solids) were combined with about 715 g deionized water. The crystalline polyester
emulsion was prepared as described in U.S. Patent Application Publication 2011/0177444. The pH of the mixture was
adjusted to about 4.2 using 0.3 M nitric acid solution. Next, 4.48 g of aluminum sulfate solution (27.85 wt% aluminum
sulfate) was added into the mixture and homogenized over a period of 5 minutes. The reactor was then heated at about
48°C with stirring.
[0069] When the size of the polymer particles reached about 5.1 µm, 192 g of amorphous polyester emulsion (40 wt%
polymer solids) containing about 3 pph of benzyltributylammonium naphthalenesulfonate charge control agent was
introduced to the reactor. Heating was continued at 50°C until the particle size reached 5.8 µm to 6.0 µm. The pH of the
mixturewas then adjusted to 5.0 using a 4%aqueous sodiumhydroxide solution, followed by addition of 9.6 g of a solution
of sodium ethylenediaminetetraacetic acid (40 wt% solids).
[0070] The pHwas adjusted to 7.5, and the reactor was heated to the coalescence temperature of 85°C. Upon reaching
the coalescence temperature, the pHwas lowered to 7.1‑7.5with aqueous ammoniumpersulfate or nitric acid. After about
1.5 to 3.0 hours, the resulting toner particles possessed the desired circularity of about 0.970, and the temperature was
cooled tobelow45°Cusingaheatexchanger.Uponcooling, the tonerparticleswerewashedwithwater to remove residual
surfactants and charge control agent, and then dried to a moisture content below 1.2 wt%.
[0071] For producing finished toner compositions, the dried toner particles were combined with 1.2 pph amine-treated
silica and 0.6 pph titanium dioxide and blended at 14,000 rpm for 60 seconds. The blending step was repeated 5 more
times to form the finished toner compositions.
[0072] Tables 1A and 1B below summarize various parameters of toner particles and finished toner compositions
produced according to the above procedures. All wt%values aremeasured relative to the totalmass of the toner particles.
A positively chargeable commercial toner composition is presented for comparison.

Table 1A

Sample Pigment
Color

Measured
Amount of

Charge
Control Cation

(wt%)

Measured
Amount of

Charge
Control Anion

(wt%)

Amount of
Charge Control
Agent in Core

Emulsion (wt%)

Amount of
Charge Control
Agent in Shell

Emulsion (wt%)

Amount
of Shell
(wt%)

1 Yellow 0.67 <0.01 0 0.7 28

2 Yellow 0.67 <0.01 0 0.8 32

3 Yellow 0.64 <0.01 0 0.8 32

Sample Pigment
Color

Measured
Amount of

Charge Con-
trol Cation

(wt%)

Measured
Amount of

Charge Con-
trol Anion

(wt%)

Amount of
Charge Control
Agent in Core

Emulsion (wt%)

Amount of
Charge Control
Agent in Shell

Emulsion (wt%)

Amount
of Shell
(wt%)

4 Yellow 0.55 <0.01 0 0.7 28

5 Magenta 0.79 <0.01 0 0.98 28

6 Magenta 0.72 <0.01 0 0.84 28

7 Magenta 0.58 <0.01 0 0.7 28

8 Black 0.88 <0.01 0 0.96 32

9 Cyan 1.6 nd 1 1 28

10 Cyan 1.8 nd 1 1.4 28

11 Cyan 0.88 <0.01 0 1 32

Comp.
Ex.

--- --- --- --- --- ---
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Table 1B

Sample D50 (µm) Circularity Tribo Charge-Toner Particles
(µC/g)

Tribo Charge-Toner Composition
(µC/g)

1 6.09 0.976 19.12 14.86

2 6.13 0.981 34.85 16.33

3 6.05 0.969 22.61 17.38

4 6.14 0.965 22.26 20.31

5 6.27 0.972 17.47 12.83

6 6.07 0.971 15.49 12.99

7 5.93 0.973 21.40 15.82

8 5.96 0.971 16.73 14.43

9 6.1 0.970 17.91 13.91

10 5.98 0.976 12.96 4.36

11 6.00 0.972 20.08 13.97

Comp. Ex. --- --- --- 11.94

[0073] Asshown inTables1Aand1B, various factorsmay influence triboelectric chargeability. Such factorsmay include
the amount of charge control agent that is present in the shell, the shell thickness (represented by a wt% of the shell), the
particular pigment used, and the presence of silica or other external additives. Based on the LC-MS data, the quaternary
ammonium cation of the charge control agent is held within the particles, whereas the sulfonate anion is lost during
isolation and purification of the toner particles. As shown in Samples 9 and 10, the additional presence of charge control
agent in the core does not significantly alter positive chargeability. No clear triboelectric chargeability trends were
observed based on the shell thickness and the amount of charge control agent that was present in the shell. Finished
toner compositions displayed lower triboelectric chargeability than did the parent toner particles.
[0074] Table 2 shows thermal properties of selected toner particles from above.

Table 2

Sample First Tg Onset (°C) Second Tg Onset (°C) Peak Melt Temperature (°C) ΔH (J/g)

1 37.5 62.8 90 16.5

2 38.4 62.8 89.9 16.4

3 37.3 63.1 90.3 16.0

4 36.5 64.2 90.7 13.8

5 37.5 64.1 89.8 15.1

6 40 64.6 90 14.1

7 36.5 63.6 89.7 15.8

8 33.7 64.4 90.2 16.7

11 36.2 63.2 90.1 16.1

[0075] Flow characteristics of selected toner particles and commercial toners were determined using a Shimadzu
Flowtester CFT500D instrument (1.0 mm ID die, 1.0 mm depth with recess on the bottom side. Softening point (Ts), flow-
beginning temperature (Tfb) and viscosity T1/2 were all in a comparable range, as shown in Table 3. The viscosity T1/2 is
determined by calculating the difference between the Smax andSmin values from the flow curve and dividing the difference
by 2.
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Table 3

Sample TS (°C) Tfb (°C) T1/2 (°C)

1 58.5 73.8 96.8

2 58.7 72.8 96.1

3 57.6 72.3 95.8

5 58.7 73.5 96.9

6 58.9 74.3 96.6

7 58.2 74.5 97.4

Commercial Magenta Toner 60 74.2 96.2

Commercial Yellow Toner 60.6 72.9 95.5

[0076] All documents described herein are incorporated by reference herein for purposes of all jurisdictionswhere such
practice is allowed, including any priority documents and/or testing procedures to the extent they are not inconsistent with
this text. As is apparent from the foregoinggeneral descriptionand the specific embodiments,while formsof thedisclosure
have been illustrated and described, variousmodifications can bemadewithout departing from the spirit and scope of the
disclosure. Accordingly, it is not intended that the disclosure be limited thereby. For example, the compositions described
hereinmay be free of any component, or composition not expressly recited or disclosed herein. Anymethodmay lack any
step not recited or disclosed herein. Likewise, the term "comprising" is considered synonymous with the term "including."
Wheneveramethod, composition, element, or groupofelements isprecededwith the transitional phrase "comprising," it is
understood that we also contemplate the same composition or group of elements with transitional phrases "consisting
essentially of," "consisting of," "selected from the group consisting of," or "is" preceding the recitation of the composition,
element, or elements and vice versa.
[0077] Unless otherwise indicated, all numbers expressing quantities of ingredients, properties such as molecular
weight, reaction conditions, and so forth used in the present specification and associated claims are to be understood as
beingmodified in all instancesby the term "about." Accordingly, unless indicated to the contrary, the numerical parameters
set forth in the following specification and attached claims are approximations that may vary depending upon the desired
properties sought to be obtained by the embodiments of the present invention. At the very least, and not as an attempt to
limit the application of the doctrine of equivalents to the scope of the claim, each numerical parameter should at least be
construed in light of the number of reported significant digits and by applying ordinary rounding techniques.
[0078] Whenever a numerical range with a lower limit and an upper limit is disclosed, any number and any included
range falling within the range is specifically disclosed. In particular, every range of values (of the form, "from about a to
about b," or, equivalently, "from approximately a to b," or, equivalently, "from approximately a-b") disclosed herein is to be
understood to set forth every number and range encompassed within the broader range of values. Also, the terms in the
claims have their plain, ordinary meaning unless otherwise explicitly and clearly defined by the patentee. Moreover, the
indefinite articles "a" or "an," as used in the claims, are defined herein to mean one or more than one of the element that it
introduces.
[0079] One or more illustrative embodiments are presented herein. Not all features of a physical implementation are
described or shown in this application for the sake of clarity. It is understood that in the development of a physical
embodiment of the present disclosure, numerous implementation-specific decisions must be made to achieve the
developer’s goals, such as compliancewith system-related, business-related, government-related and other constraints,
which vary by implementation and from time to time. While a developer’s efforts might be time-consuming, such efforts
would be, nevertheless, a routine undertaking for one of ordinary skill in the art and having benefit of this disclosure.
[0080] Therefore, the present disclosure is well adapted to attain the ends and advantages mentioned as well as those
that are inherent therein. The particular embodiments disclosed above are illustrative only, as the present disclosuremay
bemodifiedandpracticed in different but equivalentmanners apparent to onehavingordinary skill in theart andhaving the
benefit of the teachings herein. Furthermore, no limitations are intended to the details of construction or design herein
shown, other than as described in the claims below. It is therefore evident that the particular illustrative embodiments
disclosedabovemaybealtered, combined, ormodifiedandall suchvariationsareconsideredwithin thescopeandspirit of
the present disclosure. The embodiments illustratively disclosed herein suitably may be practiced in the absence of any
element that is not specifically disclosed herein and/or any optional element disclosed herein.
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Claims

1. A method comprising:

providing a polymer bearing a plurality of negatively charged functional groups, and at least one charge control
agent is blended within the polymer;
wherein the at least one charge control agent comprises a cationic portion and an anionic portion, the cationic
portion forming an ionic association with at least a portion of the negatively charged functional groups and
reducing an overall negative charge of the polymer;
removing at least a portion of the anionic portion from the polymer; and
processing the polymer to form toner particles;
wherein the at least one charge control agent is present in at least one location within the toner particles.

2. The method of claim 1, wherein the toner particles are core-shell toner particles.

3. Themethodofclaim2,wherein thecore-shell tonerparticlescompriseacoresurroundedbyashell, and theshell hasa
higher concentration of the at least one charge control agent than the core.

4. Themethod of claim3,wherein the at least one charge control agent is localizedwithin the shell of the core-shell toner
particles.

5. The method of claim 1, wherein the at least one charge control agent comprises a quaternary ammonium salt.

6. The method of claim 5, wherein the quaternary ammonium salt comprises a quaternary ammonium cation and a
sulfonate anion.

7. The method of claim 1, wherein the polymer comprises an anionic polyester.

8. The method of claim 1, further comprising:
combining one or more external additives with the toner particles.

9. The method of claim 8, wherein the one or more external additives comprise one or more metal oxides.

10. A toner composition comprising:

toner particles comprising a polymer bearing a plurality of negatively charged functional groups; and
at least one charge control agent blended within the polymer;

wherein theat least onecharge control agent comprisesacationic portionandananionic portion, the cationic
portion forming an ionic association with at least a portion of the negatively charged functional groups and
reducing an overall negative charge of the polymer; and
wherein the at least one charge control agent is present in at least one location within the toner particles.

11. The toner composition of claim 10, wherein the toner particles are core-shell toner particles.

12. The toner composition of claim 11, wherein the core-shell toner particles comprise a core surrounded by a shell, and
the shell has a higher concentration of the at least one charge control agent than the core.

13. The toner compositionof claim12,wherein theat least onechargecontrol agent is localizedwithin theshell of thecore-
shell toner particles.

14. The toner composition of claim 10, wherein the at least one charge control agent comprises a quaternary ammonium
salt.

15. The toner composition of claim14,wherein the quaternary ammoniumsalt comprises aquaternary ammoniumcation
and a sulfonate anion.

16. The toner composition of claim 10, wherein the polymer comprises an anionic polyester.
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17. The toner composition of claim 10, further comprising:
one or more external additives.

18. The toner composition of claim 17, wherein the one or more external additives comprise one or more metal oxides.

19. The toner composition of claim 10, further comprising:
one or more internal additives located within the toner particles.

20. The toner composition of claim 19, wherein the one ormore internal additives comprise at least one additive selected
from the group consisting of a colorant, a wax, and any combination thereof.
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