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(57) ABSTRACT 

A toner process including, for example, mixing a latex With 
a colorant Wherein the latex contains resin and an ionic 
surfactant, and the colorant contains a surfactant and a 
colorant; adding a polyaluminum chloride; affecting aggre 
gation by heating; adding a chelating component and a base 
Wherein the base increases the pH of the formed aggregates; 
heating the resulting mixture to accomplish coalescence; and 
isolating the toner. 
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TONER COAGULANT PROCESSES 

[0001] In copending application U.S. Ser. No. 922,437, 
?led Sep. 2, 1997, the disclosure of Which is totally incor 
porated herein by reference, there is illustrated, for example, 
a process for the preparation of toner comprising 

[0002] aggregating With a metal complex or metal 
ion a colorant dispersion With a latex emulsion and 
optional additives to form aggregates; 

[0003] (ii) coalescing or fusing the aggregates; and 
optionally 

[0004] (iii) isolating, Washing, and drying the toner. 

[0005] In US. Pat. No. 6,132,924, the disclosure of Which 
is totally incorporated herein by reference, there is illustrated 
a process for the preparation of toner comprising mixing a 
colorant, a latex, and tWo coagulants, folloWed by aggrega 
tion and coalescence and Wherein one of the coagulants may 
be polyaluminum chloride. 

[0006] In US. Ser. No. 09/551,465, the disclosure of 
Which is totally incorporated herein by reference, there is 
illustrated a process for the preparation of toner comprising 
mixing a colorant, a latex, and tWo coagulants, folloWed by 
aggregation and coalescence, and Wherein one of the coagu 
lants is a polyaluminum sulfosilicate. 

[0007] Illustrated in US. Pat. No. 5,994,020, the disclo 
sure of Which is totally incorporated herein by reference, are 
toner preparation processes, and more speci?cally, a process 
for the preparation of toner comprising: 

[0008] preparing, or providing a colorant disper 
sion; 

[0009] (ii) preparing, or providing a functionaliZed 
Wax dispersion comprised of a functionaliZed Wax 
contained in a dispersant mixture comprised of a 
nonionic surfactant, an ionic surfactant, or mixtures 
thereof; 

[0010] (iii) shearing the resulting mixture of the 
functionaliZed Wax dispersion (ii) and the colorant 
dispersion With a latex or emulsion blend com 
prised of resin contained in a mixture of an anionic 
surfactant and a nonionic surfactant; 

[0011] (iv) heating the resulting sheared blend of (iii) 
beloW about the glass transition temperature (Tg) of 
the resin particles; 

[0012] (v) optionally adding additional anionic sur 
factant to the resulting aggregated suspension of (iv) 
to prevent, or minimiZe additional particle groWth of 
the resulting electrostatically bound toner siZe aggre 
gates during coalescence (iv); 

[0013] (vi) heating the resulting mixture of (v) above 
about the Tg of the resin; and optionally, (vii) 
separating the toner particles; and a process for the 
preparation of toner comprising blending a latex 
emulsion containing resin, colorant, and a polymeric 
additive; adding an acid to achieve a pH of about 2 
to about 4 for the resulting mixture; heating at a 
temperature about equal to, or about beloW the glass 
transition temperature (Tg) of the latex resin; option 
ally adding an ionic surfactant stabiliZer; heating at 
a temperature about equal to, or about above about 
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the Tg of the latex resin; and optionally cooling, 
isolating, Washing, and drying the toner. 

[0014] The appropriate components and processes of the 
above recited copending applications and patents may be 
selected for the processes of the present invention in 
embodiments thereof. 

BACKGROUND OF THE INVENTION 

[0015] The present invention is generally directed to toner 
processes, and more speci?cally, to chemical processes 
Which involve the aggregation and fusion of latex, colorant 
like pigment, or dye, and additive particles into toner 
particles, and Wherein aggregation can be primarily con 
trolled by utiliZing a coagulant of polyaluminum chloride 
(PAC), and Wherein there can be selected a latex comprised 
of, for example, submicron resin particles of, for example, 
about 0.1 to about 0.4 micron in volume average diameter, 
suspended in an aqueous phase of Water, nonionic and 
anionic surfactants and optionally suspended in an anionic 
surfactant to Which is added a colorant dispersion compris 
ing, for example, submicron colorant particles of, for 
example, about 0.08 to about 0.3 micron in volume average 
diameter, anionic surfactant, or optionally a nonionic sur 
factant, or mixtures thereof, and optionally adding a Wax 
dispersion comprised of submicron Wax particles, for 
example about 0.1 to about 0.3 micron in volume average 
diameter, suspended in an aqueous phase of Water and an 
anionic surfactant, and Wherein the resultant blend is option 
ally stirred and heated to a temperature beloW the resin Tg, 
resulting in aggregates to Which optionally is added a second 
latex, to Which there is added an organic Water soluble or 
Water insoluble chelating agent Wherein soluble refers, for 
example, to 100 percent soluble or dissolvable, and 
insoluble refers, for example, to less than about 50 percent 
soluble, and more speci?cally, Zero percent solubility in, for 
example, Water, adjusting the pH of the mixture With a base, 
and heating the mixture to a temperature above the resin Tg, 
folloWed by loWering the pH of the mixture With an acid to 
fuse the aggregates. 

[0016] More speci?cally, the present invention is gener 
ally directed to the aggregation of latex, colorant like 
pigment, dye, or mixtures thereof, and optionally a Wax in 
the presence of polyaluminum chloride (PAC) and option 
ally aluminum salts as a second coagulant, and Wherein the 
coalescence or fusion of the aggregates is accomplished by 
?rst adding an organic chelating reagent folloWed by a 
reduction of the pH With an aqueous solution of, for 
example, nitric acid Wherein the chelating agent prevents the 
formation of aluminum ions (Al3+) Which could act as a 
coagulant thereby initiating further groWth in particle siZe 
When the pH of the mixture is reduced to beloW about 3.5, 
and Wherein there are generated toner compositions With, for 
example, a volume average diameter of from about 1 micron 
to about 25 microns, and more speci?cally, from about 2 
microns to about 12 microns, and a narroW particle siZe 
distribution of, for example, from about 1.10 to about 1.33, 
and more speci?cally, a siZe distribution of about 1.11 to 
about 1.25, the siZe and siZe distribution being measured by 
a Coulter Counter Without the need to resort to conventional 
pulveriZation and classi?cation methods. Furthermore, the 
present invention in embodiments enables minimum Wash 
ing, for example about 2 to about 4 Washings to provide a 
suitable toner triboelectrical charge such as greater than 
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about 20 pC/g at 20 percent RH. The toners generated can 
be selected for known electrophotographic imaging and 
printing processes, including digital color processes. 

[0017] In embodiments of the present invention, an 
organic chelating component is primarily utiliZed to freeZe 
or stabiliZe the aggregates particle siZe during coalescence in 
the presence of a base, for example sodium hydroxide. In 
polyaluminum chloride (PAC) processed Wherein only a 
base is utiliZed as a freezing or stabiliZing agent, upon 
reducing the pH of the mixture beloW about 3.5 there results 
the formation of aluminum ions (Al3+) Which then Will 
result in ?occulation or further aggregation of the particles 
causing uncontrolled and undesirable processes. The present 
invention is directed toWard overcoming this disadvantage 
by using organic chelation reagents Which react With Al3+ to 
form a stable complex Which can Withstand a loW pH, for 
example a pH of about 2 to about 3.5 When the organic 
chelating reagent is, for example, 8-hydroxquinoline, sali 
cylic acid, aluminum, 3,4-dihydrobenZoic acid, and the like, 
and yet more speci?cally, resulting in very stable complexes 
With metal salts, especially Al3+ Which are stable against 
acids and bases. Furthermore, When the toners generated are 
roll milled and aged over a period of, for example, about 2 
to about 3 hours there results stable and negative toner 
charging With, for example, no or minimal Wrong sign 
positively charged toner. 

[0018] The toners generated With the processes of the 
present invention are especially useful for imaging pro 
cesses, especially xerographic processes, Which usually pre 
fer a toner transfer ef?ciency. Also, the toners obtained With 
the processes illustrated herein can be selected for digital 
imaging systems, processes, and color processes Wherein 
images With high resolution and excellent image uniformity 
results. 

PRIOR ART 

[0019] In xerographic systems, especially color systems, 
small siZed toners of from about 2 to about 8 microns can be 
important to the achievement of high image quality for 
process color applications. It may also be important to have 
a loW image pile height to eliminate, or minimiZe image feel 
and avoid paper curling after fusing. Paper curling can be 
particularly pronounced in xerographic color processes pri 
marily because of the presence of relatively high toner 
coverage as a result of the application of three to four color 
toners. During the fusing step, moisture escapes from the 
paper due to high fusing temperatures of from about 120° C. 
to about 200° C. In the situation Wherein With only one layer 
of toner is selected, such as in one-color black or highlight 
color xerographic applications, the amount of moisture 
driven off during fusing can be reabsorbed by the paper and 
the resulting print remains relatively ?at With minimal paper 
curl. In process color Where toner coverage is high, the 
relatively thick toner plastic covering on the paper can 
inhibit the paper from reabsorbing the moisture, and cause 
substantial paper curling. These and other imaging shortfalls 
and problems are avoided or minimiZed With the toners and 
processes of the present invention. 

[0020] Also, it may be desirable to select certain toner 
particle siZes, such as from about 2 to about 10 microns, With 
a high colorant, especially pigment loading such as from 
about 4 to about 15 percent by Weight of toner, so that the 

Dec. 12, 2002 

mass of toner necessary for attaining the desired optical 
density and color gamut can be signi?cantly reduced to 
eliminate or minimiZe paper curl. LoWer toner mass also 

ensures the achievement of image uniformity. HoWever, 
higher pigment loadings, for example, of about 10 to about 
20 percent by Weight of toner may adversely affect the 
charging behavior of toners. For example, the charge levels 
may be too loW for proper toner development or the charge 
distributions may be too Wide and toners of Wrong charge 
polarity may be present. Furthermore, higher pigment load 
ing may also result in the sensitivity of charging behavior to 
charges in environmental conditions such as temperature 
and humidity. Toners prepared in accordance With the pro 
cesses of the present invention minimiZe, or avoid these 
disadvantages. 

[0021] There is illustrated in Us. Pat. No. 4,996,127, the 
disclosure of Which is totally incorporated herein by refer 
ence, a toner of associated particles of secondary particles 
comprising primary particles of a polymer having acidic or 
basic polar groups and a coloring agent. The polymers 
selected for the toners of the ’127 patent can be prepared by 
an emulsion polymeriZation method, see for example col 
umns 4 and 5 of this patent. In column 7 of this ’127 patent, 
it is indicated that the toner can be prepared by mixing the 
required amount of coloring agent and optional charge 
additive With an emulsion of the polymer having an acidic 
or basic polar group obtained by emulsion polymeriZation. 
In US. Pat. No. 4,983,488, the disclosure of Which is totally 
incorporated herein by reference, there is disclosed a process 
for the preparation of toners by the polymerization of a 
polymeriZable monomer dispersed by emulsi?cation in the 
presence of a colorant and/or a magnetic poWder to prepare 
a principal resin component and then effecting coagulation 
of the resulting polymeriZation liquid in such a manner that 
the particles in the liquid after coagulation have diameters 
suitable for a toner. It is indicated in column 9 of this patent 
that coagulated particles of 1 to 100, and particularly 3 to 70 
microns, are obtained. This process results, it is believed, in 
the formation of particles With a Wide particle siZe distribu 
tion. Similarly, the aforementioned disadvantages, for 
example poor particle siZe distributions, are obtained hence 
classi?cation is usually required resulting in loW toner yields 
are in US. Pat. No. 4,797,339, the disclosure of Which is 
totally incorporated herein by reference, discloses a process 
for the preparation of toners by resin emulsion polymeriZa 
tion, Wherein similar to the ’127 patent certain polar resins 
are selected; and Us. Pat. No. 4,558,108, the disclosure of 
Which is totally incorporated herein by reference, discloses 
a process for the preparation of a copolymer of styrene and 
butadiene by suspension polymeriZation processes. 

[0022] Emulsion/aggregation/coalescence processes for 
the preparation of toners are illustrated in a number of Xerox 
Corporation patents, the disclosures of each of Which are 
totally incorporated herein by reference, such as US. Pat. 
Nos. 5,290,654, 5,278,020, 5,308,734, 5,370,963, 5,344, 
738, 5,403,693, 5,418,108, 5,364,729, and 5,346,797; and 
also of interest may be US. Pat. Nos. 5,348,832; 5,405,728; 
5,366,841; 5,496,676; 5,527,658; 5,585,215; 5,650,255; 
5,650,256; 5,501,935; 5,723,253; 5,744,520; 5,763,133; 
5,766,818; 5,747,215; 5,827,633; 5,853,944; 5,804,349; 
5,840,462; 5,869,215; 5,863,698; 5,902,710; 5,910,387; 
5,916,725; 5,919,595; 5,925,488, and 5,977,210. The appro 
priate components and processes of the above Xerox Cor 
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poration patents can be selected for the processes of the 
present invention in embodiments thereof. 

SUMMARY OF THE INVENTION 

[0023] It is a feature of the present invention to provide 
toner processes With many of the advantages illustrated 
herein. 

[0024] In another feature of the present invention there are 
provided simple and economical processes for the prepara 
tion of black and colored toner compositions With excellent 
colorant dispersions, thus enabling the achievement of 
excellent color print quality providing similar toner charging 
behavior despite differential colorant chemistry. 

[0025] Another feature of the present invention resides in 
a process for preparing pigmented toner particles With 
certain coagulants, such as polyaluminum chloride Which 
react With organic chelating reagents thereby preventing or 
minimiZing the formation of cationic species such as alu 
minum ions in an acid environment, for example less than a 
pH of about 3.5, Wherein the ions Would act as a coagulant 
thereby initiating further undesirable groWth in toner particle 
size. 

[0026] Additionally, another feature of the present inven 
tion resides in a process capable of delivering differing toner 
morphology particles such as toners of a spherical shape. 

[0027] A further feature of the present invention resides in 
the use of organic chelating reagents in conjunction With a 
base during coalescence or fusion, Wherein the chelating 
reagent can permit the reduction of the pH beloW about 3.5, 
and more speci?cally, beloW about pH 2 to about 3 to 
thereby increase the speed of coalescence by, for example, 
tWo or three times. 

[0028] Aspects of the present invention relate to a process 
for the preparation of electrophotographic toner comprising 

[0029] generating a latex emulsion of resin, Water, 
an ionic surfactant, a colorant dispersion of a colo 
rant, Water, an ionic surfactant, or a nonionic surfac 
tant, and Wherein 

[0030] (ii) the latex emulsion is blended With the 
colorant dispersion folloWed by optionally adding a 
Wax dispersion comprised of submicron particles in 
a siZe diameter of, for example, about 0.1 to about 
0.9 micron dispersed in an anionic surfactant of the 
same charge polarity as that of the ionic surfactant in 
the latex emulsion; 

[0031] (iii) adding to the resulting blend containing 
the latex and colorant a coagulant of polyaluminum 
chloride (PAC) having an opposite charge polarity to 
that of the surfactant latex to thereby initiate ?oc 
culation of the resin latex and colorant; 

[0032] (iv) heating the resulting mixture beloW or 
equal to about the glass transition temperature (Tg) 
of the latex resin to form toner siZed aggregates; 

[0033] (v) optionally adding a second latex com 
prised of submicron resin particles suspended in an 
aqueous phase to the formed toner aggregates of (iv) 
resulting in a shell or coating Wherein the shell is, for 
example, of from about 0.1 to about 1 micron in 
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thickness and the shell is present on about 100 
percent of the aggregates; 

[0034] (vi) adding an organic Water soluble or 
insoluble chelating agent to the aggregates of (v) 
particles folloWed by changing the pH With a base; 
the pH of the resulting toner aggregate mixture from 
a pH Which is about 1.9 to about 3 to a pH of about 
5 to about 9 to primarily stabiliZe the aggregates; 

[0035] (vii) heating the resulting aggregate suspen 
sion of (vi) above the Tg of the latex resin; 

[0036] (viii) retaining the mixture (vii) at a tempera 
ture of from about 70° C. to about 95° C. for a period 
of about 3 to about 8 hours to initiate the fusion or 
coalescence of the toner aggregates; 

[0037] changing the pH of (viii) mixture by the 
addition of an acid to arrive at a pH of about 1.7 to 
about 4, and more speci?cally, about 2 to about 3.3 
to accelerate the fusion or the coalescence resulting 
in toner particle comprised of resin, colorant, and 
Wax, Wherein the toner particle siZe is about 2 to 
about 25 microns; 

[0038] optionally Washing the resulting toner 
slurry; and 

[0039] isolating the toner; folloWed by drying the 
toner particles; 

[0040] 
[0041] generating a latex emulsion of resin, Water, 

and an ionic surfactant, and a colorant dispersion of 
a colorant, Water, an ionic surfactant, or a nonionic 
surfactant, and Wherein 

[0042] (ii) the latex emulsion is blended With the 
colorant dispersion; 

a process for the preparation of toner comprising 

[0043] (iii) adding to the resulting blend containing 
the latex and colorant a coagulant of a polyaluminum 
chloride With an opposite charge to that of the ionic 
surfactant latex colorant; 

[0044] (iv) heating the resulting mixture beloW or 
equal to about the glass transition temperature (Tg) 
of the latex resin to form aggregates; 

[0045] (v) optionally adding a second latex com 
prised of submicron resin particles suspended in an 
aqueous phase (iv) resulting in a shell or coating 
Wherein the shell is optionally of from about 0.1 to 
about 1 micron in thickness, and Wherein optionally 
the shell coating is contained on 100 percent of the 
aggregates; 

[0046] (vi) adding an organic Water soluble or Water 
insoluble chelating component to the aggregates of 
(v) particles, folloWed by adding a base to change the 
resulting toner aggregate mixture from a pH Which is 
initially from about 1.9 to about 3 to a pH of about 
5 to about 9; 

[0047] (vii) heating the resulting aggregate suspen 
sion of (vi) above about the Tg of the latex resin; 

[0048] (viii) optionally retaining the mixture (vii) at 
a temperature of from about 70° C. to about 95° C.; 
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[0049] changing the pH of the (viii) mixture by 
the addition of an acid to arrive at a pH of about 1.7 
to about 4; and 

[0050] optionally isolating the toner; a process 
Wherein the polyaluminum chloride (PAC) is 
selected in an amount of from about 0.05 to about 5 
percent by Weight of toner, and Wherein the toner is 
comprised of the latex resin, and colorant; a process 
Wherein the organic Water soluble or insoluble 
chelating component is O,N, 0,0 or N,N-electron 
donating agents; 

[0051] a process the chelating component is selected from 
the group of 8-hydroxquinoline, sulfonated 8-hydroxquino 
line, pyridylaZonaphthial, ethylene diamine triamine, Zin 
con, aliZarin complexone, xylenol orange and methyl thymol 
blue; a process Wherein the 0,0 donating chelating compo 
nent is selected from the group consisting of pyrocatechol 
violet, aluminum, tiron, cupferron, N-benZyol-N-phenylhy 
droxylamines, chromotropic acid, sodium citrate, sodium 
oxilate, morin, aliZarin red S, stilbaZo, salicylic acid, 3,4 
dihydrobenZoic acid and sulfonated salicylic acid; a process 
Wherein the N,N-donating chelating component is selected 
from the group consisting of sulfonated bipyrdines and 
sulfonated tripyridytriaZines; a process Wherein in (vi) the 
chelating component primarily functions as an aggregate 
stabiliZer and permits the pH reduction beloW a pH of about 
3.3 in to accelerate the fusion of the aggregates Without 
or With minimum increase in the toner particle siZe and the 
toner GSD; a process Wherein the chelating component 
prevents or minimiZes the formation of positive ions of 
aluminum ions (Al3+) during at a pH loWer than about 
3, and Wherein no further or minimal aggregation or particle 
siZe groWth results; a process (vi) Wherein the base is a metal 
hydroxide; a process Wherein the base is selected from the 
group consisting of sodium hydroxide, potassium hydrox 
ide, and ammonium hydroxide; a process Wherein the 
chelating component is selected in an amount of about 0.1 
to about 5 percent by Weight of toner comprised of resin and 
colorant; a process Wherein there is added to the formed 
toner aggregates a second latex comprised of submicron 
resin particles suspended in an aqueous phase containing an 
ionic surfactant, and Wherein the second latex is optionally 
selected in an amount of about 10 to about 40 percent by 
Weight of the initial latex to form a shell or coating on the 
aggregates; a process Wherein the added second latex resin 
forms a shell on the aggregates of (v) Wherein the thickness 
of the formed shell is from about 0.1 to about 1 micron; a 
process Wherein the added latex contains the same resin as 
the initial latex of (i), or Wherein the added latex contains a 
dissimilar resin than that of the initial latex (i); a process 
Wherein the aggregation (iv) is accomplished by heating at 
a temperature beloW the glass transition temperature of the 
polymer contained in the latex, and the coalescence (vii) is 
accomplished by heating at a temperature above the glass 
transition temperature of the polymer contained in the latex; 
a process Wherein the aggregation temperature is from about 
40° C. to about 60° C., and the coalescence temperature is 
from about 75° C. to about 97° C.; a process Wherein the pH 
of the mixture resulting in (vi) is increased from an initial 
about 2 to about 2.6 to a ?nal about 5 to about 8, and Wherein 
the base optionally functions primarily as a stabiliZer for the 
aggregates during the coalescence; a process Wherein the 
temperature at Which the aggregation is accomplished con 
trols the siZe of the aggregates, isolating the toner is accom 
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plished, and Wherein the ?nal toner siZe is from about 2 to 
about 20 microns in volume average diameter; a process 
Wherein the colorant is a pigment, and Wherein the pigment 
is in the form of dispersion, and Which dispersion contains 
an ionic surfactant, and a second coagulant of a benZyla 
lkonium to primarily enable aggregation of the latex and the 
colorant; a process Wherein the latex contains a resin 
selected from the group consisting of poly(styrene-butadi 
ene), poly(methylstyrene-butadiene), poly(methyl meth 
acrylate-butadiene), poly(ethyl methacrylate-butadiene), 
poly(propyl methacrylate-butadiene), poly(butyl methacry 
late-butadiene), poly(methyl acrylate-butadiene), poly(ethyl 
acrylate-butadiene), poly(propyl acrylate-butadiene), poly 
(butyl acrylate-butadiene), poly(styrene-isoprene), poly(m 
ethylstyrene-isoprene), poly(methyl methacrylate-isoprene), 
poly(ethyl methacrylate-isoprene), poly(propyl methacry 
late-isoprene), poly(butyl methacrylate-isoprene), poly(m 
ethyl acrylate-isoprene), poly(ethyl acrylateisoprene), 
poly(propyl acrylate-isoprene), poly(butyl acrylate-iso 
prene); poly(styrene-propyl acrylate), poly(styrene-butyl 
acrylate), poly(styrenebutadiene-acrylic acid), poly(styrene 
butadiene-methacrylic acid), poly(styrene-butadiene-acry 
lonitrile-acrylic acid), poly(styrene-butyl acrylateacrylic 
acid), poly(styrene-butyl acrylate-methacrylic acid), poly 
(styrene-butyl acrylate-acrylononitrile), and poly(styrene 
butyl acrylate-acrylononitrile-acrylic acid); a process 
Wherein the colorant is carbon black, cyan, yelloW, magenta, 
red, green, blue, or mixtures thereof; the toner isolated is 
from about 2 to about 15 microns in volume average 
diameter, and the particle siZe distribution thereof is from 
about 1.15 to about 1.30; and Wherein there is added to the 
surface of the formed toner metal salts, metal salts of fatty 
acids, silicas, metal oxides, or mixtures thereof, each in an 
amount of from about 0.1 to about 10 Weight percent of the 
obtained toner; a process Wherein a polyaluminum sulfos 
ilicate is selected as a coagulant in place of polyaluminum 
chloride; a process Wherein the polyaluminum sulfosilicate 
is of the formula 

[AlA(OH)B(SO4)C(SIOX)D(H2O)E]n 
[0052] Where A, B, C, D and E represent the number of 
segments, X represents the number of oxygens, and n 
represents the number of repeating segments; a process 
Wherein A is 1, B is from about 0.75 to about 2, C is from 
about 0.30 to about 1.12, D is from about 0.005 to about 0.1, 
X is from about 2 to about 4, and n is from about 25 to about 
300, and the polyaluminum sulfosilicate optionally pos 
sesses a Weight average molecular Weight of from about 
5,000 to about 100,000; a process Wherein an ionic surfac 
tant is selected, and Wherein the polyaluminum chloride 
possesses a cationic polarity, and the toner is isolated; a 
toner process comprising mixing a latex With a colorant 
Wherein the latex contains resin and an ionic surfactant, and 
the colorant contains a surfactant and a colorant; adding a 
polyaluminum chloride; affecting aggregation by heating; 
adding a chelating component and a base Wherein the base 
increases the pH of the formed aggregates; heating the 
resulting mixture to accomplish coalescence; adding an acid; 
and isolating the toner; a process Wherein the latex and the 
colorant contain Water, Wherein the base addition provides 
an aggregate mixture pH of from about 5 to about 9, Wherein 
the acid addition provides a pH of from about 1.7 to about 
4, and Which acid addition is accomplished after the coa 
lescence heating; a process Wherein the aggregation heating 
is beloW the latex resin glass transition temperature, and the 
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lescence of the colorant, the latex resin, and When 
present the Wax; a process for preparing a chemical 

coalescence heating is above the resin latex glass transition 
temperature; a toner process comprising: 

[0053] blending a colorant dispersion of a colo 
rant, Water, and an ionic surfactant With a latex 
emulsion comprised of resin, Water, and an ionic 
surfactant; adding to the resulting blend containing 
the latex and colorant a coagulant of polyaluminum 
chloride With an opposite polarity to that of the 
surfactant latex to thereby initiate ?occulation of the 
resin latex and colorant; heating the resulting mix 
ture beloW about the glass transition temperature 
(Tg) of the latex resin to form toner aggregates; 
adding a second latex comprised of resin particles 
suspended in an aqueous phase to the formed toner 
aggregates resulting in a coating or a shell Wherein 
the shell is optionally of from about 0.1 to about 1 
micron in thickness; adding an organic chelating 
agent, folloWed by adjusting the mixture resulting 
With a base thereby resulting in a pH of about 5 to 
about 9; heating the resulting aggregate suspension 
above about the Tg glass transition temperature of 
the latex resin; and changing the pH of the resulting 
mixture by the addition of a metal salt to arrive at a 
pH of about 2.8 to about 5, and isolating the toner; 
a process Wherein there is selected as a coagulant an 
aluminum salt of polyaluminum sulfosilicate, alumi 
num sulfate, or aluminum chloride; a process 
Wherein during (ii) there is added a Wax dispersion 
comprised of submicron particles in the optional siZe 
diameter of about 0.1 to about 0.4 micron dispersed 
in an anionic surfactant of the same charge polarity 
as that of the ionic surfactant in the latex emulsion; 
toner process comprising mixing a latex With a 
colorant Wherein the latex contains resin and an ionic 
surfactant, and the colorant contains a surfactant and 
a colorant; adding a polyaluminum sulfosilicate; 
affecting aggregation by heating; adding a chelating 
component and a base Wherein the base increases the 
pH of the formed aggregates; heating the resulting 
mixture to accomplish coalescence; adding an acid; 
and optionally isolating the toner; and a process 
Wherein the latex can be prepared by batch polymer 
iZation or a semi-batch polymeriZation process con 
taining submicron resin particles suspended in an 
aqueous phase of surfactants folloWed by aggrega 
tion With submicron pigment particle and a dual 
coagulant comprised of polyaluminum chloride and 
optionally polyaluminum sulfosilicate or aluminum 
sulfate; a process Wherein there are provided toner 
compositions With loW fusing temperatures of from 
about 140° C. to about 185° C., and Which toner 
compositions exhibit excellent blocking characteris 
tics at and above about, or equal to about 45° C., and 
generate excellent print quality and high resolution 
color prints; a process Wherein there are provided 
toner compositions Which provide high image pro 
jection ef?ciency, such as for example over 75 per 
cent as measured by the Match Scan II spectropho 
tometer available from Million-Roy; a process for 
the preparation of toner comprising mixing a colo 
rant, a latex, optionally a Wax and a polyaluminum 
sulfosilicate or a polyaluminum chloride, and Which 
coagulant assists in permitting aggregation and coa 

toner comprising 

[0054] generating a latex emulsion of resin, Water, 
an ionic surfactant, a colorant dispersion of a colo 
rant, Water, and an ionic surfactant, and Wherein the 

[0055] (ii) the latex emulsion is blended With the 
colorant dispersion folloWed by adding a Wax dis 
persion comprised of submicron particles in the siZe 
diameter of about 0.1 to about 0.4 micron dispersed 
in an anionic surfactant of the same charge polarity 
as that of the ionic surfactant in the latex emulsion; 

[0056] (iii) adding to the resulting blend containing 
the latex and colorant a coagulant of polyaluminum 
sulfosilicate (PASS) and aluminum sulfate thereby 
initiate ?occulation of the resin latex and colorant 
particles; 

[0057] (iv) heating the resulting mixture beloW or 
about equal to the glass transition temperature (Tg) 
of the latex resin to form toner siZed aggregates of 
resin, colorant and Wax When present; 

[0058] (v) adding a second latex comprised of sub 
micron resin particles suspended in an aqueous phase 
to the formed toner aggregates of (iv) resulting in a 
coating Wherein the coating is, for example, of from 
about 0.1 to about 1 micron in thickness; 

[0059] (vi) adding an organic Water soluble or 
insoluble chelating agent to the aggregates of (v) 
folloWed by changing the pH With a base from a pH, 
Which is about 1.9 to about 3 to a pH of about 5 to 
about 9, to primarily stabiliZe the aggregates; 

[0060] (vii) heating the resulting aggregate suspen 
sion of (vi) above the Tg of the latex resin; 

[0061] (viii) retaining the mixture (vii) temperature 
of from about 70° C. to about 95° C. for a suitable 
period, such as for example, of about 3 to about 10 
hours to initiate the fusion or coalescence of the 
toner aggregates; 

[0062] changing the pH of the above (viii) mix 
ture With an acid to arrive at a pH of about 2.8 to 
about 5, and more speci?cally, about 3 to about 4.5 
to accelerate the fusion or the coalescence resulting 
in toner particle comprised of resin, colorant, and 
Wax, Wherein the particle siZe is about 2 to about 25 
microns; 

[0063] Washing the resulting toner slurry; and 

[0064] isolating the toner; folloWed by drying the 
toner particles; 

[0065] a process Wherein the organic chelating reagent is 
O,N, 0,0 or N,N-electron donating components selected 
from the group consisting of 8-hydroxquinoline, sulfonated 
8-hydroxquinoline, pyridylaZonaphthiol, EDTA (ethylenedi 
aminetetraacetic acid), Zincon, aliZarin complexone, xylenol 
orange and methyl thymol blue Wherein one preferred 
reagent is sulfonated 8-hydroxquinoline, or selected from 
the group consisting of pyrocatechol violet, aluminum, tiron, 
cupferron, N-benZyol-N-phenylhydroxylamines, chromo 
tropic acid, sodium citrate, sodium oxilate, morin, aliZarin 
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red S, stilbaZo, salicylic acid, 3,4 dihydrobenZoic acid and 
sulfonated salicylic acid, all 0,0 donating chelating reagents 
Wherein a preferred reagent is sodium citrate, or sulfonated 
bipyrdines or sulfonated tripyridytriaZines, all N,N-donating 
chelating reagents; a process Wherein the polyaluminum 
chloride is selected in an amount of from about 0.05 to about 
6 percent by Weight of toner solids of latex resin, colorant, 
optional Wax and the polyaluminum chloride, and Wherein 
the latex resin, colorant, and Wax amount totals about 100 
percent; a process Wherein the organic chelating reagent 
used to form a complex With the metal ion in (vi) is selected 
in an amount of from about 0.1 to about 10 percent or about 
0.3 to about 5 percent by Weight of toner; a process Wherein 
the base is a hydroxide and is selected, for example, from the 
group consisting of sodium hydroxide, potassium hydrox 
ide, and ammonium hydroxide, and Wherein a preferred base 
is sodium hydroxide and Wherein the base concentration is 
about 0.5 to about 20 percent, and more speci?cally, about 
1 to about 10 percent by Weight of Water; a process Wherein 
there is added to the formed toner aggregates a second latex 
comprised of submicron resin particles suspended in an 
aqueous phase containing an ionic surfactant, and Wherein 
the second latex is selected in an amount of about 10 to about 
40 percent by Weight of the initial latex to form a shell on 
the aggregates; a process Wherein the temperature at Which 
the aggregation is accomplished controls the siZe of the 
aggregates, and Wherein the ?nal toner siZe is from about 2 
to about 15 microns in volume average diameter; a process 
Wherein the aggregation (iv) temperature is from about 45° 
C. to about 55° C., and Wherein the coalescence or fusion 
temperature of (vii) and (viii) is from about 85° C. to about 
95° C.; a process Wherein the colorant is a pigment, and 
Wherein the pigment is in the form of dispersion, and Which 
dispersion contains an ionic surfactant, and Wherein the 
polyaluminum chloride, optionally polyaluminum sulfosili 
cate or further optionally aluminum sulfate, functions as a 
coagulant and enables aggregation of the latex and the 
colorant; a process Wherein the coagulant is added during or 
prior to aggregation of the latex resin and colorant, and 
Which coagulant enables or initiates the aggregation; a 
process Wherein the colorant is carbon black, cyan, yelloW, 
magenta, or mixtures thereof; a process Wherein the toner 
isolated is from about 2 to about 25 microns in volume 
average diameter, and the particle siZe distribution (GSD) 
thereof is from about 1.15 to about 1.30; a process Which 
comprises mixing a latex, surfactant and colorant; heating in 
the presence of a polyaluminum chloride, the resulting 
mixture beloW about, or equal to about the glass transition 
temperature of the resin; folloWed by the addition of a base 
to stabiliZe the toner aggregates; thereafter adding an 
organic chelating reagent, folloWed by heating the resulting 
aggregates above about, or about equal to the glass transition 
temperature of the resin; and isolating, Washing and drying 
the toner; a process Wherein prior to isolating the heating is 
retained at a temperature of from about 70° C. to about 95° 
C. until fusion or coalescence of the aggregates is accom 
plished; a process Wherein the polyaluminum sulfosilicate 
coagulant possesses a Weight average molecular Weight of 
from about 5,000 to about 100,000; a process Wherein the 
sulfosilicate functions as a coagulant and enables or assists 
in enablement of the aggregation; a process Wherein there is 
selected as a coagulant or, more speci?cally, a second 
coagulant a polyaluminum sulfosilicate of the formula 
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[0066] Wherein A, B, C, D and E represent the segments 
of each species, X represents the number of oxygens; and n 
represents the number of segments; a process Wherein A is 
1, B is from about 0.75 to about 2, C is from about 0.30 to 
about 1.12, D is from about 0.005 to about 0.1, X is from 
about 2 to about 4, E is from about 5 to about 10, and n is, 
for example, a number of from about 10 to about 400, and 
more speci?cally, from about 25 to about 300; a process for 
the preparation of toner comprising mixing a colorant, a 
latex, and tWo coagulants, folloWed by aggregation and 
coalescence; a process Wherein there is added to the formed 
toner aggregates a second latex in the amount of about 10 to 
about 45 percent by Weight of the initial latex and preferably 
in an amount of about 15 to about 30 Weight percent to form 
a shell on the ?rst latex; a process Wherein the aggregation 
temperature is from about 40° C. to about 62° C. and 
preferably is from about 45° C. to about 58° C.; a process 
Wherein the coalescence temperature is from about 75° C. to 
about 95° C., and preferably about 85° C. to about 90° C.; 
a process Wherein there is added an organic chelating agent, 
such as 8-hydroxquinoline, folloWed by the addition of a 
base to the aggregate mixture prior to coalescence; a process 
Wherein the base is an alkali metal hydroxide; a process 
Wherein the hydroxide is sodium hydroxide; a process 
Wherein the pH of the mixture resulting after aggregation is 
increased from about 2 to about 2.6 to about 7 to about 8, 
during the coalescence, and Wherein the base functions 
primarily as a stabiliZer for the aggregates during the coa 
lescence; a process Wherein the amount of base selected is 
from about 0.5 to about 20 Weight percent and preferably is 
about 1 to about 10 Weight percent; a process Wherein the 
amount of metal hydroxide selected is from about 5 to about 
15 Weight percent; a process Wherein the latex contains 
submicron polymer or resin particles, containing a polymer 
selected from the group consisting of poly(styrene-alkyl 
acrylate), poly(styrene-1,3-diene), poly(styrene-alkyl meth 
acrylate), poly(styrene-alkyl acrylate-acrylic acid), poly(sty 
rene-1,3-diene-acrylic acid), poly(styrene-alkyl methacry 
late-acrylic acid), poly(alkyl methacrylate-alkyl acrylate), 
poly(alkyl methacrylate-aryl acrylate), poly(aryl methacry 
late-alkyl acrylate), poly(alkyl methacrylate-acrylic acid), 
poly(styrene-alkyl acrylate-acrylonitrile-acrylic acid), poly 
(styrene-1,3-diene-acrylonitrile-acrylic acid), and poly(alkyl 
acrylate-acrylonitrile-acrylic acid); a process Wherein the 
latex contains a resin selected from the group consisting of 
poly(styrene-butadiene), poly(methylstyrene-butadiene), 
poly(methyl methacrylate-butadiene), poly(ethyl methacry 
late-butadiene), poly(propyl methacrylate-butadiene), poly 
(butyl methacrylate-butadiene), poly(methyl acrylate-buta 
diene), poly(ethyl acrylate-butadiene), poly(propyl acrylate 
butadiene), poly(butyl acrylate-butadiene), poly(styrene 
isoprene), poly(methylstyrene-isoprene), poly(methyl 
methacrylate-isoprene), poly(ethyl methacrylate-isoprene), 
poly(propyl methacrylate-isoprene), poly(butyl methacry 
late-isoprene), poly(methyl acrylate-isoprene), poly(ethyl 
acrylate-isoprene), poly(propyl acrylate-isoprene), and 
poly(butyl acrylate-isoprene); poly(styrene-propyl acrylate), 
poly(styrene-butyl acrylate), poly(styrene-butadiene-acrylic 
acid), poly(styrene-butadiene-methacrylic acid), poly(sty 
rene-butadiene-acrylonitrile-acrylic acid), poly(styrene-bu 
tyl acrylate-acrylic acid), poly(styrene-butyl acrylate-meth 
acrylic acid), poly(styrene-butyl acrylateacrylononitrile), 
poly(styrene-butyl acrylate-acrylononitrile-acrylic acid); 
and other similar polymers or other similar knoWn polymers; 
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and wherein the colorant is a pigment; a process Wherein the 
colorant is carbon black, cyan, yellow, magenta, or mixtures 
thereof; a processes for the preparation of toner particles, 
Wherein there is selected a latex comprised of submicron 
resin particles, Which are in the siZe of about 0.05 to about 
0.9 micron, and more speci?cally, in the siZe of about 0.07 
to about 0.35 micron, suspended in an aqueous Water phase 
containing an ionic surfactant selected in an amount of about 
0.5 to about 5 percent, and preferably about 0.7 to about 2 
percent by Weight of solids, to Which is added a colorant 
dispersion comprising submicron, for example less than, or 
equal to about 0.5 micron, colorant particles, anionic or a 
nonionic surfactant Which is selected in an amount of about 
0.5 to about 10 percent and more speci?cally, about 0.6 to 
about 5 percent by Weight of solids, Which When blended 
together result in a mixture With a pH of about 2 to about 2.6 
to Which a polyaluminum chloride (PAC) solution contain 
ing an acid like nitric acid is added sloWly over, for example, 
a period of about 2 to about 5 minutes, Wherein the amount 
of PAC is about 0.05 to about 0.8 percent by Weight of the 
latex solids and colorant components, and more speci?cally, 
of about 0.06 to about 0.5 percent by Weight; further 
aggregating by stirring and heating from about 5 to 10 
degrees beloW the resin Tg, resulting in toner aggregates of 
a siZe of about 3 to about 15 microns or about 4 to about 8 
microns With a narroW GSD of, for example, about 1.14 to 
about 1.28 and preferably about 1.17 to about 1.25; folloWed 
by adding an organic chelating agent of 8-hydroxquinoline 
and then adjusting the pH of the mixture from about 2 to 
about 2.6 to a pH of about 6 to about 9 and preferably to 
about 7 to about 8.5, and more preferably to a pH of about 
8 With the addition of a dilute base solution of 4 Weight 
percent of sodium hydroxide to primarily stabiliZe the 
aggregates, further stirring and increasing the mixture tem 
perature above the resin Tg of about 70° C. to about 95° C., 
and more speci?cally, of about 85° C. to about 93° C. for a 
period of about 0.5 to about 1.5 hours, folloWed by changing 
the pH from about 8 to about 2.5 by the use of an acid, such 
as dilute nitric acid, Wherein the concentration of acid is 
about 0.5 to about 10 Weight percent, and more speci?cally, 
about 0.75 to about 5 Weight percent, and heating the 
mixture for an additional about 0.5 to about 4 hours and 
preferably from about 0.6 to about 3 hours, to fuse or 
coalesce the aggregates, and then Washing and drying the 
toner; a process Wherein the use of an organic chelating 
agent alloWs the pH of the mixture to be reduced beloW a pH 
of 3 thereby permitting rapid spheroidiZation of the toner 
particles Wherein the spheroidiZation time is reduced by 
about 50 percent as compared to a process Without the use 
of the chelating reagents; a process for the preparation of 
toner compositions Which comprise blending an aqueous 
colorant dispersion preferably containing a pigment, such as 
carbon black, phthalocyanine, quinacridone or 
RHODAMINE BTM type, red, green, orange, broWn, violet, 
yelloW, ?uorescent colorants and the like, With a latex 
emulsion derived from the emulsion polymeriZation of 
monomers selected, for example, from the group consisting 
of styrene, butadiene, acrylates, methacrylates, acrylonitrile, 
acrylic acid, methacrylic acid, itaconic or beta carboxy ethyl 
acrylate (BCEA) and the like, and Which latex contains an 
ionic surfactant, such as sodium dodecylbenZene sulfonate, 
and optionally a nonionic surfactant, and Which process is 
accomplished in the presence of a metal salt, a coagulant 
cationic surfactant, heating the resulting ?occulent mixture 
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at a temperature beloW the resin Tg for an effective length 
of time of, for example, about 0.5 hour to about 3 hours to 
form toner siZed aggregates; and optionally adding a second 
or delayed latex Wherein the latex can be the same as the 
above initial latex or dissimilar, folloWed by adjusting the 
pH of the mixture from about 2 to about 8 With a dilute base 
solution of sodium hydroxide, and subsequently heating the 
aggregate suspension at a temperature at or beloW 95° C. for 
a period of 0.5 to 1 hour, adjusting the pH of the mixture 
from about 8 to about 4.5 With a aqueous dilute metal salt of 
aluminum sulfate to provide spherical toner particles, iso 
lating the toner product by, for example, ?ltration, Washing 
and drying in an oven, ?uid bed dryer, freeZe dryer, or spray 
dryer. 
[0067] The use of an organic chelating component can, for 
example, prevent the reformation of aluminum ions (A1“) at 
a loW pH, for example a pH value of less than about 3.3, and 
Which positive ions can cause the ?occulation of the already 
formed aggregates. For example, When utiliZing polyalumi 
num chloride as a coagulant to aggregate the latex resin 
particles and the colorant particles the aggregates can be 
stabiliZed against further groWth by changing the pH from 
about 2 to about 7 With a base resulting in the conversion of 
the excess aluminum ions to aluminum hydroxide Al(OH)3 
as a precipitate. FolloWing the pH change, the aggregates 
When heated above the resin Tg convert the Al(OH)3 into a 
more stable crystalline form that can survive relatively loW 
pH of about 3.5 When the pH is reduced from about 7 to 
about 3.5 With an acid in HoWever, the Al(OH)3 
crystalline form becomes unstable at a pH of less than about 
3.5, for example about 3.3, and converts back into the 
aluminum ions (A1“). The generation of these ions initiates 
further ?occulation of the aggregates resulting in uncon 
trolled aggregation and a loss in particle siZe and GSD. The 
present invention is directed to generally resolving the 
problem of the reformation of the aluminum ions at loW pH, 
for example When the pH is less than about 3.3, by using 
organic chelating reagents Which form very stable com 
plexes With metal salts or ions, such as aluminum ions 
(A1“), and Which complexes are stable acid or base condi 
tions and hence the reformation of the aluminum ions is 
prevented. Furthermore, the present invention alloWs the pH 
during the coalescence to be further reduced, for 
example, to about 1.9 to about 3 resulting in a more rapid 
coalescence or the fusion of the aggregates by about 50 
percent. The present invention also permits generating 
acceptable stable toner triboelectrical toner values With 
minimum toner Washings; and a process for the preparation 
of toner compositions With a volume average diameter of 
from betWeen about 1 to about 25 microns, and preferably 
from about 2 to about 12 microns, and a particle siZe 
distribution of about 1.10 to about 1.28, and preferably from 
about 1.15 to about 1.25, each as measured by a Coulter 
Counter Without the need to resort to conventional classi? 
cations to narroW the toner particle siZe distribution. 

[0068] The particle siZe of the toner provided by the 
processes of the present invention in embodiments can be 
controlled, for example, by the temperature at Which the 
aggregation of latex, colorant, such as pigment, and optional 
additives is conducted. In general, the loWer the aggregation 
temperature, the smaller the aggregate siZe, and thus the 
?nal toner siZe. For a latex polymer With a glass transition 
temperature (Tg) of about 55° C. and a reaction mixture With 
a solids content of about 14 percent by Weight, an aggregate 
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size of about 7 microns in volume average diameter is 
obtained at an aggregation temperature of about 53° C.; the 
same latex Will provide an aggregate siZe of about 5 microns 
at a temperature of about 48° C. under similar conditions. 

[0069] Illustrative examples of speci?c latex for resin, 
polymer or polymers selected for the process of the present 
invention and present in the latex include knoWn polymers, 
such as poly(styrene-butadiene), poly(methyl methacrylate 
butadiene), poly(ethyl methacrylate-butadiene), poly(propyl 
methacrylate-butadiene), poly(butyl methacrylate-butadi 
ene), poly(methyl acrylate-butadiene), poly(ethyl acrylate 
butadiene), poly(propyl acrylate-butadiene), poly(butyl 
acrylate-butadiene), poly(styrene-isoprene), poly(methyl 
styrene-isoprene), poly(methyl methacrylate-isoprene), 
poly(ethyl methacrylate-isoprene), poly(propyl methacry 
late-isoprene), poly(butyl methacrylate-isoprene), poly(m 
ethyl acrylate-isoprene), poly(ethyl acrylateisoprene), 
poly(propyl acrylate-isoprene), poly(butyl acrylate-iso 
prene), poly(styrene-butylacrylate), poly(styrene-butadi 
ene), poly(styrene-isoprene), poly(styrene-butyl methacry 
late), poly(styrene-butyl acrylate-acrylic acid), 
poly(styrene-butadiene-acrylic acid), poly(styrene-isoprene 
acrylic acid), poly(styrene-butyl methacrylate-acrylic acid), 
poly(butyl methacrylate-butyl acrylate), poly(butyl meth 
acrylate-acrylic acid), poly(styrene-butyl acrylate-acryloni 
trile-acrylic acid), poly(acrylonitrile-butyl acrylate-acrylic 
acid), and the like. The latex polymer, or resin is generally 
present in the toner compositions of the present invention in 
various suitable amounts, such as from about 75 Weight 
percent to about 98, or from about 80 to about 95 Weight 
percent of the toner or of the solids, and the latex siZe 
suitable for the processes of the present invention can be, for 
example, preferably from about 0.05 micron to about 0.5 
micron in volume average diameter as measured by the 
Brookhaven nanosiZe particle analyZer. Other siZes and 
effective amounts of latex polymer may be selected in 
embodiments. The total of all toner components, such as 
resin and colorant, is about 100 percent, or about 100 parts. 

[0070] The polymer selected for the process of the present 
invention can be prepared by emulsion polymeriZation 
methods, and the monomers utiliZed in such processes 
include, for example, styrene, acrylates, methacrylates, buta 
diene, isoprene, acrylic acid, methacrylic acid, itaconic acid, 
beta carboxy ethyl acrylate, acrylonitrile, and the like. 
KnoWn chain transfer agents, for example dodecanethiol, 
from, for example, about 0.1 to about 10 percent, or carbon 
tetrabromide in effective amounts, such as for example from 
about 0.1 to about 10 percent, can also be utiliZed to control 
the molecular Weight properties of the polymer When emul 
sion polymeriZation is selected. Other processes for obtain 
ing polymer particles of from, for example, about 0.01 
micron to about 2 microns in diameter can be selected from 
polymer microsuspension process, such as disclosed in US. 
Pat. No. 3,674,736, the disclosure of Which is totally incor 
porated herein by reference; polymer solution microsuspen 
sion process, such as disclosed in US. Pat. No. 5,290,654, 
the disclosure of Which is totally incorporated herein by 
reference, mechanical grinding processes, or other knoWn 
processes. Also, the reactant initiators, chain transfer agents, 
and the like as disclosed in US. Ser. No. 922,437, and many 
of the Xerox patents mentioned herein, the disclosure of 
Which are totally incorporated herein by reference, can be 
selected for the processes of the present invention. 
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[0071] Examples of Waxes include those as illustrated 
herein, such as those of the recited copending applications, 
polypropylenes and polyethylenes commercially available 
from Allied Chemical and Petrolite Corporation, Wax emul 
sions available from Michaelman Inc. and the Daniels 
Products Company, EPOLENE N-15 commercially avail 
able from Eastman Chemical Products, Inc., VISCOL 550-P, 
a loW Weight average molecular Weight polypropylene avail 
able from Sanyo Kasei K.K., and similar materials. The 
commercially available polyethylenes selected are believed 
to possess a molecular Weight of from about 1,000 to about 
1,500, While the commercially available polypropylenes are 
believed to possess a molecular Weight of from about 4,000 
to about 5,000. Examples of functionaliZed Waxes are 
amines, amides, for example aqua SUPERSLIP 6550, 
SUPERSLIP 6530 available from Micro PoWder Inc., ?u 
orinated Waxes, for example POLYFLUO 190, POLYFLUO 
200, POLYFLUO 523XF, AQUA POLYFLUO 411, AQUA 
POLYSILK 19, POLYSILK 14 available from Micro PoW 
der Inc., mixed ?uorinated, amide Waxes, for example 
MICROSPERSION 19 also available from Micro PoWder 
Inc., imides, esters, quatemary amines, carboxylic acids or 
acrylic polymer emulsion, for example JONCRYL 74, 89, 
130, 537, and 538, all available from SC Johnson Wax, 
chlorinated polypropylenes and polyethylenes commercially 
available from Allied Chemical and Petrolite Corporation 
and SC Johnson Wax. 

[0072] Various knoWn colorants, such as pigments, 
selected for the processes of the present invention and 
present in the toner in an effective amount of, for example, 
from about 1 to about 25 percent by Weight of toner, and 
preferably in an amount of from about 3 to about 10 percent 
by Weight, that can be selected include, for example, carbon 
black like REGAL 330®; magnetites, such as Mobay mag 
netites MO8029TM, MO8060TM; Colombian magnetites; 
MAPICO BLACKS TM and surface treated magnetites; P?zer 
magnetites CB4799TM, CB5300TM, CB5600TM, 
MCX6369TM; Bayer magnetites, BAYFERROX 8600TM, 
8610TM; Northern Pigments magnetites, NP-604TM, 
NP-608TM; Magnox magnetites TMB-100TM, or 
TMB-104TM; and the like. As colored pigments, there can be 
selected cyan, magenta, yelloW, red, green, broWn, blue or 
mixtures thereof. Speci?c examples of pigments include 
phthalocyanine HELIOGEN BLUE L6900TM, D6840TM, 
D7080TM, D7020TM, PYLAM OIL BLUETM, PYLAM OIL 
YELLOWTM, PIGMENT BLUE 1TM available from Paul 
Uhlich & Company, Inc., PIGMENT VIOLET 1TM, PIG 
MENT RED 48TM, LEMON CHROME YELLOW DCC 
1026TM, E.D. TOLUIDINE REDTM and BON RED CTM 
available from Dominion Color Corporation, Ltd., Toronto, 
Ontario, NOVAPERM YELLOW FGLTM, HOSTAPERM 
PINK ETM from Hoechst, and CINQUASIA MAGENTATM 
available from El. DuPont de Nemours & Company, and the 
like. Generally, colored pigments that can be selected are 
cyan, magenta, or yelloW pigments, and mixtures thereof. 
Examples of magentas that may be selected include, for 
example, 2,9-dimethyl-substituted quinacridone and 
anthraquinone dye identi?ed in the Color Index as CI 60710, 
CI Dispersed Red 15, diaZo dye identi?ed in the Color Index 
as CI 26050, CI Solvent Red 19, and the like. Illustrative 
examples of cyans that may be selected include copper 
tetra(octadecyl sulfonamido) phthalocyanine, x-copper 
phthalocyanine pigment listed in the Color Index as CI 
74160, CI Pigment Blue, and Anthrathrene Blue, identi?ed 
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in the Color Index as CI 69810, Special Blue X-2137, and 
the like; While illustrative examples of yellows that may be 
selected are diarylide yelloW 3,3-dichlorobenZidene 
acetoacetanilides, a monoaZo pigment identi?ed in the Color 
Index as CI 12700, CI Solvent YelloW 16, a nitrophenyl 
amine sulfonamide identi?ed in the Color Index as Foron 
YelloW SE/GLN, CI Dispersed YelloW 33 2,5-dimethoxy 
4-sulfonanilide phenylaZo-4‘-chloro-2,5-dimethoxy acetoac 
etanilide, YelloW 180 and Permanent YelloW FGL. Colored 
magnetites, such as mixtures of MAPICO BLACKTM, and 
cyan components may also be selected as pigments With the 
process of the present invention, Wherein the pigment is 
about 3 to about 15 Weight percent of the toner. Dye 
examples include knoWn suitable dyes, reference the Color 
Index, and a number of US. patents, such as food dyes, and 
the like. 

[0073] Colorants include pigment, dye, mixtures of pig 
ment and dyes, mixtures of pigments, mixtures of dyes, and 
the like. 

[0074] Examples of initiators for the latex preparation 
include Water soluble initiators, such as ammonium and 
potassium persulfates, in suitable amounts, such as from 
about 0.1 to about 8 percent and preferably from about 0.2 
to about 5 percent (Weight percent). Examples of organic 
soluble initiators include VAZO peroxides, such as VAZO 
64, 2-methyl 2-2‘-aZobis propanenitrile, VAZO 88, 2-2‘ 
aZobis isobutyramide dehydrate in a suitable amount, such 
as from about 0.1 to about 8 percent. Examples of chain 
transfer agents include dodecane thiol, octane thiol, carbon 
tetrabromide and the like in various suitable amounts, such 
as an amount of from about 0.1 to about 10 percent and 
preferably from about 0.2 to about 5 percent by Weight of 
monomer. 

[0075] Surfactants for the preparation of latexes and colo 
rant dispersions can be ionic or nonionic surfactants in 
effective amounts of, for example, from about 0.01 to about 
15, or from about 0.01 to about 5 Weight percent of the 
reaction mixture. Anionic surfactants include sodium dode 
cylsulfate (SDS), sodium dodecylbenZene sulfonate, sodium 
dodecyinaphthalene sulfate, dialkyl benZenealkyl, sulfates 
and sulfonates, abitic acid, available from Aldrich, NEO 
GEN RTM NEOGEN SCTM obtained from Kao, and the like. 

[0076] Examples of cationic surfactants are dialkyl ben 
Zenealkyl ammonium chloride, lauryl trimethyl ammonium 
chloride, alkylbenZyl methyl ammonium chloride, alkyl 
benZyl dimethyl ammonium bromide, benZalkonium chlo 
ride, cetyl pyridinium bromide, C12, C15, C17 trimethyl 
ammonium bromides, halide salts of quaterniZed polyoxy 
ethylalkylamines, dodecylbenZyl triethyl ammonium chlo 
ride, MIRAPOLTM and ALKAQUATTM available from 
Alkaril Chemical Company, SANIZOLTM (benZalkonium 
chloride), available from Kao Chemicals, and the like, in 
effective amounts of, for example, from about 0.01 percent 
to about 10 percent by Weight. Preferably, the molar ratio of 
the cationic surfactant used for ?occulation to the anionic 
surfactant used in the latex preparation is from about 0.5 to 
about 4. 

[0077] Examples of nonionic surfactants selected in vari 
ous suitable amounts, such as about 0.1 to about 5 Weight 
percent, are polyvinyl alcohol, polyacrylic acid, methalose, 
methyl cellulose, ethyl cellulose, propyl cellulose, hydroxy 
ethyl cellulose, carboxy methyl cellulose, polyoxyethylene 
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cetyl ether, polyoxyethylene lauryl ether, polyoxyethylene 
octyl ether, polyoxyethylene octylphenyl ether, polyoxyeth 
ylene oleyl ether, polyoxyethylene sorbitan monolaurate, 
polyoxyethylene stearyl ether, polyoxyethylene nonylphenyl 
ether, dialkylphenoxy poly(ethyleneoxy) ethanol, available 
from Rhone-Poulenac as IGEPAL CA-210TM, IGEPAL 
CA-520TM, IGEPAL CA-720TM, IGEPAL CO-890TM, 
IGEPAL CO-720TM, IGEPAL CO-290TM, IGEPAL 
CA-210TM, ANTAROX 890TM and ANTAROX 897TM, can 
be selected. 

[0078] The toner may also include knoWn charge additives 
in effective suitable amounts of, for example, from 0.1 to 5 
Weight percent, such as alkyl pyridinium halides, bisulfates, 
the charge control additives of US. Pat. Nos. 3,944,493; 
4,007,293; 4,079,014; 4,394,430 and 4,560,635, the disclo 
sures of Which are totally incorporated herein by reference, 
negative charge enhancing additives like aluminum com 
plexes, other knoWn charge additives, and the like. 

[0079] Surface additives that can be added to the toner 
compositions after Washing or drying include, for example, 
metal salts, metal salts of fatty acids, colloidal silicas, metal 
oxides, strontium titanates, mixtures thereof, and the like, 
Which additives are each usually present in an amount of 
from about 0.1 to about 2 Weight percent, reference for 
example US. Pat. Nos. 3,590,000; 3,720,617; 3,655,374 and 
3,983,045, the disclosures of Which are totally incorporated 
herein by reference. Preferred additives include Zinc stearate 
and AEROSIL R972® available from Degussa. The coated 
silicas of US. Pat. Nos. 6,190,815 and 6,004,714, the 
disclosures of Which are totally incorporated herein by 
reference, can also be selected in amounts, for example, of 
from about 0.1 to about 2 percent, Which additives can be 
added during the aggregation or blended into the formed 
toner product. 

[0080] Developer compositions can be prepared by mix 
ing the toners obtained With the processes of the present 
invention With knoWn carrier particles, including coated 
carriers, such as steel, ferrites, and the like, reference US. 
Pat. Nos. 4,937,166 and 4,935,326, the disclosures of Which 
are totally incorporated herein by reference, for example 
from about 2 percent toner concentration to about 8 percent 
toner concentration. The carrier particles can also be com 
prised of a core With a polymer coating thereover, such as 
polymethylmethacrylate (PMMA), having dispersed therein 
a conductive component like conductive carbon black. Car 
rier coatings include silicone resins, ?uoropolymers, mix 
tures of resins not in close proximity in the triboelectric 
series, thermosetting resins, and other knoWn components. 
Imaging methods are also envisioned With the toners of the 
present invention, reference for example a number of the 
patents mentioned herein, and US. Pat. Nos. 4,265,990; 
4,858,884; 4,584,253 and 4,563,408, the disclosures of 
Which are totally incorporated herein by reference. 

[0081] The folloWing Examples 
Examples are provided. 

EXAMPLES 

[0082] Latex Preparation—Semicontinuous Method (E/A 
12-46): 
[0083] Latex (Linear Latex): 
[0084] Alatex emulsion Acomprised of polymer particles 
generated from the emulsion polymeriZation of styrene, 

and Comparative 
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butyl acrylate and beta carboxyl ethyl acrylate CEA Was 
prepared as follows. Asurfactant solution of 1.59 kilograms 
of DOWFAX 2A1 TM (anionic emulsi?er) and 430 kilograms 
of deionized Water Was prepared by mixing these compo 
nents for 10 minutes in a stainless steel holding tank. The 
holding tank Was then purged With nitrogen for 5 minutes 
before transferring the mixture into a reactor. The reactor 
Was then continuously purged With nitrogen While the mix 
ture Was stirred at 100 rpm (revolutions per minute). The 
reactor Was then heated up to 80° C. 

[0085] Separately, 6.8 kilograms of ammonium persulfate 
initiator Were dissolved in 33.55 kilograms of deioniZed 
Water. Separately, a monomer emulsion Was prepared in the 
folloWing manner. 366 Kilograms of styrene, 86 kilograms 
of butyl acrylate and 14 kilograms of [3-CEA, 6 kilograms of 
1-dodecanethiol, 3 kilograms of dodecanediol diacrylate 
(ADOD), 8.05 kilograms of DOWFAXTM (anionic surfac 
tant), and 216 kilograms of deioniZed Water Were mixed to 
form an emulsion. 5 Percent of the above latex emulsion Was 
then sloWly fed into the reactor containing the aqueous 
surfactant phase at 80° C. to form “seeds” While being 
purged With nitrogen. The initiator solution Was then sloWly 
charged into the reactor and after 10 minutes the rest of the 
emulsion Was continuously fed into the reactor using meter 
ing pumps. 

[0086] Once all the monomer emulsion Was charged into 
the main reactor, the temperature Was held at 80° C. for an 
additional 2 hours to complete the reaction. Full cooling Was 
then applied and the reactor temperature Was reduced to 35° 
C. The product Was collected into a holding tank. After 
drying the latex resin molecular properties Were MW=60, 
000, Mn=11,800 and the onset Tg Was 58.6° C. The latex 
Was comprised of 40 percent resin, 58.5 percent Water and 
1.5 percent of anionic surfactant. 

TONER PREPARATION EXAMPLES 

Example I 

[0087] Preparation of Cyan Toner With Aluminum Sulfate 
Treatment: 

[0088] 236.5 Grams of the above prepared latex emulsion 
(latex A) and 150 grams of an aqueous cyan pigment 
dispersion containing 49.8 grams of blue pigment PB 15.3 
having a solids loading of 35.5 percent Were simultaneously 
added to 540 milliliters of Water at room temperature, about 
25° C., While being mixed at a shear speed of 5,000 rpm by 
means of a polytron. To this mixture Were added 26 grams 
of a polyaluminum chloride (PAC) solution containing 2.6 
grams of 10 percent solids and 23.4 grams of 0.2 molar nitric 
acid, over a period of 2 minutes, and blended at speed of 
5,000 rpm for a period of 2 minutes. The resulting mixture, 
Which had a pH of 2.7, Was then transferred to a 2 liter 
reaction vessel and heated at a temperature of 58° C. for 60 
minutes resulting in aggregates of a siZe of 5.5 microns and 
a GSD of 1.21. To the resulting toner aggregates Were added 
108.2 grams of the above prepared latex (latex A) folloWed 
by stirring for an additional 30 minutes While being heated 
at 60° C. The particle siZe Was found to be 6.5 and the GSD 
Was 1.19. 1.6 Grams of sulfonated 8-hydroxquinoline Were 
added to the resulting mixture folloWed by adjusting the pH 
from 2.7 to 7.9 and With aqueous base solution of 4 percent 
sodium hydroxide, and this mixture Was alloWed to stir for 
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an additional 15 minutes. Subsequently, the resulting mix 
ture Was heated to 90° C. and retained there for a period of 
1 hour. The pH of the resultant mixture Was then loWered 
from about 7.6 to about 2.6 With 5 percent nitric acid. After 
7 hours (total) at a temperature of 95° C., the particles Were 
in the shape of spheres When observed under the optical 
microscope, and had a siZe of 6.5 microns With a GSD of 
1.18. The reactor Was then cooled doWn to room temperature 
and the particles Were Washed 4 times, Where the ?rst Wash 
Was conducted at a pH of 11, folloWed by 2 Washes With 
deioniZed Water, and a ?nal Wash accomplished at a pH of 
2. The particles Were then dried on a freeZe dryer. The toner 
particles Were comprised of 89 percent resin of latex (A) and 
11 percent of the above cyan PB 15.3 pigment 

Example II 

[0089] Preparation of YelloW Toner: 

[0090] 236.5 Grams of the above prepared latex emulsion 
(latex A) and 150 grams of an aqueous cyan pigment 
dispersion containing 119.2 grams of yelloW pigment PY 74 
having a solids loading of 14.8 percent Were simultaneously 
added to 480 milliliters of Water at room temperature While 
being mixed at a shear speed of 5,000 rpm by means of a 
polytron. To this mixture Were added 26 grams of a poly 
aluminum chloride (PAC) solution containing 2.6 grams of 
10 percent solids and 23.4 grams of 0.2 molar nitric acid, 
over a period of 2 minutes, and blended at speed of 5,000 
rpm for a period of 2 minutes. The resulting mixture, Which 
had a pH of 2.5, Was then transferred to a 2 liter reaction 
vessel and heated at a temperature of 58° C. for 60 minutes 
resulting in aggregates of a siZe of 5.3 microns and a GSD 
of 1.20. To the resulting toner aggregates Were added 108.2 
grams of the above prepared latex (latex A) folloWed by 
stirring for an additional 30 minutes While being heated at 
60° C. The particle siZe Was found to be 6.2 and the GSD 
Was 1.19. 1.5 Grams of 8-hydroxquinoline Were added to the 
resulting mixture folloWed by adjusting the pH from about 
2.7 to about 7.9 With an aqueous base solution of 4 percent 
sodium hydroxide folloWed by stirring for an additional 15 
minutes. Subsequently, the resulting mixture Was heated to 
90° C. and retained there for a period of 1 hour. The pH of 
the resultant mixture Was then loWered from about 7.6 to 
about 2.6 With a 5 percent nitric acid solution. After 7 hours 
(total) at a temperature of 95° C., the particles Were in the 
shape of spheres and had a siZe diameter of 6.4 microns With 
a GSD of 1.9. The reactor Was then cooled doWn to room 
temperature and the particles Were Washed 4 times, Where 
the ?rst Wash Was conducted at a pH of 11, folloWed by 2 
Washes With deioniZed Water, and a ?nal Wash at a pH of 2. 
The particles Were then dried on a freeZe dryer. The toner 
particles resulting Were comprised of 89 percent resin of 
latex (A) and 11 percent of the above yelloW 74 pigment. 

Example III 

[0091] Preparation of Cyan Toner: 

[0092] 236.5 Grams of the above prepared latex emulsion 
(latex A) and 150 grams of an aqueous cyan pigment 
dispersion containing 49.8 grams of blue pigment PB 15 .3 
having a solids loading of 35 .5 percent Were simultaneously 
added to 520 milliliters of Water at room temperature While 
being mixed at a shear speed of 5,000 rpm by means of a 
polytron. To this mixture Were added 26 grams of polyalu 
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minum chloride (PAC) solution containing 2.6 grams of 10 
percent solids and 23.4 grams of 0.2 molar nitric acid, over 
a period of 2 minutes, folloWed by blending at a speed of 
5,000 rpm for a period of 2 minutes. The resulting mixture 
With a pH of 2.7 Was then transferred to a 2 liter reaction 
vessel and heated at a temperature of 58° C. for 60 minutes 
resulting in aggregates of a siZe of 5.4 microns and a GSD 
of 1.20. To the resulting toner aggregates Were added 108.2 
grams of the above prepared latex (latex A) folloWed by 
stirring for an additional 30 minutes While being heated at 
60° C. The particle siZe Was found to be 6.3 and the GSD 
Was 1.19. 2.5 Grams of salicylic acid sodium salt Were added 
to the resulting mixture folloWed by adjusting the pH from 
about 2.7 to about 7.9 With an aqueous base solution of 4 
percent sodium hydroxide, and folloWed by stirring for an 
additional 15 minutes. Subsequently, the resulting mixture 
Was heated to 90° C. and retained there for a period of 1 
hour. The pH of the resultant mixture Was then loWered from 
about 7.6 to about 2.6 With 5 percent nitric acid. After 7 
hours total at a temperature of 95° C., the particles Were in 
the shape of spheres and had a siZe diameter of 6.4 microns 
With a GSD of 1.18. The reactor Was then cooled doWn to 
room temperature and the toner particles Were then Washed 
4 times, Where the ?rst Wash Was conducted at a pH of 11, 
folloWed by 2 Washes With deioniZed Water, and a ?nal Wash 
at a pH of 2. The particles Were then dried on a freeZe dryer. 
The toner particles resulting Were comprised of 89 percent 
resin of latex (A) and 11 percent of the above cyan PB 15.3 
pigment. 
[0093] Other embodiments and modi?cations of the 
present invention may occur to those skilled in the art 
subsequent to a revieW of the information presented herein; 
these embodiments and modi?cations, equivalents thereof, 
substantial equivalents thereof, or similar equivalents 
thereof are also included Within the scope of this invention. 

What is claimed is: 
1. A process for the preparation of toner comprising 

(i) generating a latex emulsion of resin, Water, and an 
ionic surfactant, and a colorant dispersion of a colorant, 
Water, an ionic surfactant, or a nonionic surfactant, and 
Wherein 

(ii) the latex emulsion is blended With the colorant dis 
persion; 

(iii) adding to the resulting blend containing the latex and 
colorant a coagulant of a polyaluminum chloride With 
an opposite charge to that of the ionic surfactant latex 
colorant; 

(iv) heating the resulting mixture beloW or equal to about 
the glass transition temperature (Tg) of the latex resin 
to form aggregates; 

(v) optionally adding a second latex comprised of sub 
micron resin particles suspended in an aqueous phase 
(iv) resulting in a shell or coating Wherein the shell is 
optionally of from about 0.1 to about 1 micron in 
thickness, and Wherein optionally the shell coating is 
contained on 100 percent of the aggregates; 

(vi) adding an organic Water soluble or Water insoluble 
chelating component to the aggregates of (v) particles, 
folloWed by adding a base to change the resulting toner 

Dec. 12, 2002 

aggregate mixture from a pH Which is initially from 
about 1.9 to about 3 to a pH of about 5 to about 9; 

(vii) heating the resulting aggregate suspension of (vi) 
above about the Tg of the latex resin; 

(viii) optionally retaining the mixture (vii) at a tempera 
ture of from about 70° C. to about 95° C.; 

(ix) changing the pH of the (viii) mixture by the addition 
of an acid to arrive at a pH of about 1.7 to about 4; and 

(x) optionally isolating the toner. 
2. A process in accordance With claim 1 Wherein said 

polyaluminum chloride (PAC) is selected in an amount of 
from about 0.05 to about 5 percent by Weight of toner, and 
Wherein said toner is comprised of said latex resin, and 
colorant. 

3. A process in accordance With claim 1 Wherein said 
organic Water soluble or insoluble chelating component is 
O,N, 0,0 or N,N-electron donating agents. 

4. A process in accordance With claim 1 said chelating 
component is selected from the group of 8-hydroxquinoline, 
sulfonated 8-hydroxquinoline, pyridylaZonaphthial, ethyl 
ene diamine triamine, Zincon, aliZarin complexone, xylenol 
orange and methyl thymol blue. 

5. Aprocess in accordance With claim 3 Wherein the 0,0 
donating chelating component is selected from the group 
consisting of pyrocatechol violet, aluminum, tiron, cupfer 
ron, N-benZyol-N-phenylhydroxylamines, chromotropic 
acid, sodium citrate, sodium oxilate, morin, aliZarin red S, 
stilbaZo, salicylic acid, 3,4 dihydrobenZoic acid and sul 
fonated salicylic acid. 

6. A process in accordance With claim 3 Wherein the 
N,N-donating chelating component is selected from the 
group consisting of sulfonated bipyrdines and sulfonated 
tripyridytriaZines. 

7. Aprocess in accordance With claim 1 Wherein in (vi) the 
chelating component primarily functions as an aggregate 
stabiliZer and permits the pH reduction beloW a pH of about 
3.3 in to accelerate the fusion of said aggregates Without 
or With minimum increase in the toner particle siZe and the 
toner GSD. 

8. A process in accordance With claim 1 Wherein said 
chelating component prevents or minimiZes the formation of 
positive ions of aluminum ions (Al3+) during at a pH 
loWer than about 3, and Wherein no further or minimal 
aggregation or particle siZe groWth results. 

9. Aprocess in accordance With claim 1 (vi) Wherein said 
base is a metal hydroxide. 

10. A process in accordance With claim 1 Wherein said 
base is selected from the group consisting of sodium hydrox 
ide, potassium hydroxide, and ammonium hydroxide. 

11. A process in accordance With claim 1 Wherein said 
chelating component is selected in an amount of about 0.1 
to about 5 percent by Weight of toner comprised of resin and 
colorant. 

12. Aprocess in accordance With claim 1 Wherein there is 
added to the formed toner aggregates a second latex com 
prised of submicron resin particles suspended in an aqueous 
phase containing an ionic surfactant, and Wherein said 
second latex is optionally selected in an amount of about 10 
to about 40 percent by Weight of the initial latex to form 
a shell or coating on said aggregates. 
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13. A process in accordance With claim 1 wherein the 
added second latex resin forms a shell on said aggregates of 
(v) Wherein the thickness of the formed shell is from about 
0.1 to about 1 micron. 

14. A process in accordance With claim 1 Wherein the 
added latex contains the same resin as the initial latex of (i), 
or Wherein said added latex contains a dissimilar resin than 
that of the initial latex 

15. A process in accordance With claim 1 Wherein the 
aggregation (iv) is accomplished by heating at a temperature 
beloW the glass transition temperature of the polymer con 
tained in the latex, and the coalescence (vii) is accomplished 
by heating at a temperature above the glass transition 
temperature of the polymer contained in the latex. 

16. A process in accordance With claim 15 Wherein said 
aggregation temperature is from about 40° C. to about 60° 
C., and said coalescence temperature is from about 75° C. to 
about 97° C. 

17. Aprocess in accordance With claim 1 Wherein the pH 
of the mixture resulting in (vi) is increased from an initial 
about 2 to about 2.6 to a ?nal about 5 to about 8, and Wherein 
said base optionally functions primarily as a stabiliZer for 
the aggregates during said coalescence. 

18. A process in accordance With claim 1 Wherein the 
temperature at Which the aggregation is accomplished con 
trols the siZe of the aggregates, isolating the toner is accom 
plished, and Wherein the ?nal toner siZe is from about 2 to 
about 20 microns in volume average diameter. 

19. A process in accordance With claim 1 Wherein the 
colorant is a pigment, and Wherein said pigment is in the 
form of dispersion, and Which dispersion contains an ionic 
surfactant, and a second coagulant of a benZylalkonium to 
primarily enable aggregation of said latex and said colorant. 

20. A process in accordance With claim 1 Wherein the 
latex contains a resin selected from the group consisting of 
poly(styrenebutadiene), poly(methylstyrene-butadiene), 
poly(methyl methacrylate-butadiene), poly(ethyl methacry 
late-butadiene), poly(propyl methacrylate-butadiene), poly 
(butyl methacrylate-butadiene), poly(methyl acrylate-buta 
diene), poly(ethyl acrylate-butadiene), poly(propyl acrylate 
butadiene), poly(butyl acrylate-butadiene), poly(styrene 
isoprene), poly(methylstyrene-isoprene), poly(methyl 
methacrylate-isoprene), poly(ethyl methacrylate-isoprene), 
poly(propyl methacrylate-isoprene), poly(butyl methacry 
late-isoprene), poly(methyl acrylate-isoprene), poly(ethyl 
acrylate-isoprene), poly(propyl acrylate-isoprene), poly(bu 
tyl acrylate-isoprene); poly(styrene-propyl acrylate), poly 
(styrene-butyl acrylate), poly(styrene-butadiene-acrylic 
acid), poly(styrene-butadiene-methacrylic acid), poly(sty 
rene-butadiene-acrylonitrile-acrylic acid), poly(styrene-bu 
tyl acrylate-acrylic acid), poly(styrene-butyl acrylate-meth 
acrylic acid), poly(styrene-butyl acrylateacrylononitrile), 
and poly(styrene-butyl acrylate-acrylononitrile-acrylic 
acid). 

21. A process in accordance With claim 1 Wherein the 
colorant is carbon black, cyan, yelloW, magenta, or mixtures 
thereof; the toner isolated is optionally from about 2 to about 
15 microns in volume average diameter, and the particle siZe 
distribution thereof is optionally from about 1.15 to about 
1.30; and Wherein there is added to the surface of the formed 
toner metal salts, metal salts of fatty acids, silicas, metal 
oxides, or mixtures thereof, each in an amount of from about 
0.1 to about 10 Weight percent of the obtained toner. 
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22. A process in accordance With claim 1 Wherein a 
polyaluminum sulfosilicate is selected as a coagulant in 
place of polyaluminum chloride. 

23. A process in accordance With claim 22 Wherein said 
polyaluminum sulfosilicate is of the formula 

Where A, B, C, D and E represent the number of segments, 
X represents the number of oxygens, and n represents 
the number of repeating segments. 

24. Aprocess in accordance With claim 23 WhereinAis 1, 
B is from about 0.75 to about 2, C is from about 0.30 to 
about 1.12, D is from about 0.005 to about 0.1, X is from 
about 2 to about 4, and n is from about 25 to about 300, and 
said polyaluminum sulfosilicate optionally possesses a 
Weight average molecular Weight of from about 5,000 to 
about 100,000. 

25. Aprocess in accordance With claim 1 Wherein an ionic 
surfactant is selected, and Wherein said polyaluminum chlo 
ride possesses a cationic polarity, and the toner is isolated. 

26. A toner process comprising mixing a latex With a 
colorant Wherein said latex contains resin and an ionic 
surfactant, and said colorant contains a surfactant and a 
colorant; adding a polyaluminum chloride; affecting aggre 
gation by heating; adding a chelating component and a base 
Wherein said base increases the pH of said formed aggre 
gates; heating the resulting mixture to accomplish coales 
cence; adding an acid; and isolating said toner. 

27. A process in accordance With claim 26 Wherein said 
latex and said colorant contain Water, Wherein said base 
addition provides an aggregate mixture pH of from about 5 
to about 9, Wherein said acid addition provides a pH of from 
about 1.7 to about 4, and Which acid addition is accom 
plished after said coalescence heating. 

28. A process in accordance With claim 26 Wherein said 
aggregation heating is beloW the latex resin glass transition 
temperature, and said coalescence heating is above the resin 
latex glass transition temperature. 

29. A toner process comprising 

(i) blending a colorant dispersion of a colorant, Water, and 
an ionic surfactant With a latex emulsion comprised of 
resin, Water, and an ionic surfactant; adding to the 
resulting blend containing the latex and colorant a 
coagulant of polyaluminum chloride With an opposite 
polarity to that of the surfactant latex to thereby initiate 
?occulation of the resin latex and colorant; heating the 
resulting mixture beloW about the glass transition tem 
perature (Tg) of the latex resin to form toner aggre 
gates; optionally adding a second latex comprised of 
resin particles suspended in an aqueous phase to the 
formed toner aggregates resulting in a coating or a shell 
Wherein the shell is optionally of from about 0.1 to 
about 1 micron in thickness; adding an organic chelat 
ing agent, folloWed by adjusting the mixture resulting 
With a base thereby resulting in a pH of about 5 to about 
9; heating the resulting aggregate suspension above 
about the Tg glass transition temperature of the latex 
resin; and changing the pH of the resulting mixture by 
the addition of a metal salt to arrive at a pH in the of 
about 2.8 to about 5, and isolating said toner. 

30. Aprocess in accordance With claim 1 Wherein there is 
selected as a coagulant an aluminum salt of polyaluminum 
sulfosilicate, aluminum sulfate, or aluminum chloride. 
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31. Aprocess in accordance With claim 1 wherein during 
(ii) there is added a Wax dispersion comprised of submicron 
particles in the optional siZe diameter of about 0.1 to about 
0.4 micron dispersed in an anionic surfactant of the same 
charge polarity as that of the ionic surfactant in the lateX 
emulsion. 

32. A toner process comprising mixing a lateX With a 
colorant Wherein said lateX contains resin and an ionic 
surfactant, and said colorant contains a surfactant and a 
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colorant; adding a polyaluminum sulfosilicate; affecting 
aggregation by heating; adding a chelating component and a 
base Wherein said base increases the pH of said formed 
aggregates; heating the resulting mixture to accomplish 
coalescence; adding an acid; and optionally isolating said 
toner. 


