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@ Charge controlling agent composition and electrophotographic toner.

@ A charge controlling agent composition is disclosed, which comprises a quaternary ammonium salt and one
or more inorganic pigments selected from the group consisting of barium sulfate, magnesium hydroxide,
aluminum hydroxide, calcium carbonate, magnesium carbonate, barium carbonate, calcium sulfate, zinc silicate,
calcium silicate, aluminum silicate, magnesium silicate and magnesium hydrogenphosphate. An electrophotog-
raphic toner containing the charge controlling agent composition is also disclosed.
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FIELD OF THE INVENTION

This invention relates to a charge controlling agent composition useful for toners which are elec-
trophotographic developers. It also relates to an electrophotographic toner containing the composition.

BACKGROUND OF THE INVENTION

In an image formation process of electrophotography, an electrostatic latent image is formed on an
inorganic photoconductive material composed of selenium, a selenium alloy, cadmium sulfide, amorphous
silicone or the like or an organic photoconductive material using a charge generating agent and a charge
transfer agent, developed with a toner, and then the developed image is transferred to paper or a plastic
film, followed by fixing to give a visible image.

The photoconductive material has positive electrification property or a negative electrification property
according to its construction. When an image part is remained as an electrostatic latent image, the image is
developed with a toner of the opposite charge. On the other hand, when charge of an image part is
removed to conduct reversal development, the image is developed with a toner of the equal charge. Toners
are composed of a binder resin, a colorant, and other additives. Generally, a charge controlling agent is
further added to the toners in order to impart a desirable friction electrification property (charge velocity,
charge level, charge stability), a stability with the passage of time, or an environmental stability. Thus, the
properties of the toners are greatly influenced by the charge controlling agent.

A two-component type toner is charged by the friction with a carrier, while a one-component type toner
is charged by the friction with a sleeve. A latent image on the photoconductive material is developed with
the toner thus charged.

Since the toner is consumed, the toner is always fed. However, the toner freshly fad is not charged, and
hence a rise of charging to a predetermined level is made by stirring in a development zone and friction on
sleeve. The amount of charge of the toner is often set to a value in the range of about 10 to 30 uC/g.

The control of the chargeability of the toner is the most important matter for the toner. The charging
characteristics of the toner depend on the resin which is the principal component thereof. Usually, desired
friction charging characteristics are obtained by using a charge controlling agent. There have been recently
demanded more higher image quality, higher reliability and more speed-up. Closer charge control has been
required in comparison with conventional charge control. Particularly, it has been highly demanded to
develop a charge controlling agent which has a rapid rise of charging and is stable against environmental
change and passage of time.

One of characteristics required for toners to carry out good development is how the toner freshly fed is
made to rapidly rise to a predetermined amount of charge. When the foner is made to poorly rise, lowly
charged toner is formed and not sufficiently transferred onto a photoreceptor and a lowering in density is
caused. In addition, there are caused disadvantages that the toner is scattered, ground staining on
duplicates is caused, copying machines are stained and the deterioration of developers is expedited.

In the case of low-speed copying machine, the initial rise of charge quantity can be covered to a certain
extent by stirring in the development zone. In the case of high-speed copying machine, however, a rapid
rise of charging is required because the toner freshly fad is more rapidly transferred from the development
zone onto the photoreceptor in proportion as the speed is increased. In the case of the one-component
foner, the toner must be charged not by the friction between the foner and the carrier, but only by the
friction between the toner and the sleeve. Accordingly, the rise in the one-component toner is more
important than that in the two-component toner.

There has been conventionally proposed that quaternary ammonium salts are used as charge control-
ling agents as disclosed in JP-A-62-53944 (the term "JP-A" as used herein means an "unexamined
published Japanese patent application™), JP-A-62-71968 and JP-A-62-3259. However, the proposed charge
controlling agents do not have satisfactory compatibility with resins and are difficultly mixed with the resins
in the preparation of the toners. Hence, there are many problems with regard to the characteristics of the
toners.

It is very important that the charge controlling agents are uniformly dispersed in the resins in the
preparation of the toners. When the charge controlling agents have poor dispersibility, the charge controlling
agents can not be uniformly mixed with toner particles, the resulting foner particles are non-homogeneous
in quality, a rise of charging is low, and the quality of the toner is liable to be changed with the passage of
time. Toners obtained by using the proposed quaternary ammonium salts, efc. have problems in that
charging is unstable under high temperature and humidity conditions, efc., and the proposed quaternary
ammonium salts are not considered to be fully satisfying as charge controlling agents for toners.
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Further, it is known that hardly water-soluble inorganic salts are internally added to the toners to prevent
the toners from fusing onto the surface of metallic sleeve or the surface of the photoreceptor, to improve
durability or to stabilize charging. For example, JP-A-58-91462 discloses a toner wherein barium sulfate is
internally added. JP-A-1-200367 discloses a toner wherein tin oxide is internally added.

In the former toner, barium sulfate is apt to be agglomerated, and the effect obtained thereby is too low
to improve various performances of the toner. The latter toner have problems in that when the toner is used
over a long period of time, charging is lowered, which causes scattering of the toner and a defect in image.

Quaternary ammonium salt-modified polymers to be used as a charge controlling agent for a toner have
been proposed. For example, JP-A-62-210472 discloses a copolymer of styrene with a methyl chloride-
quaternized product of dimethylaminoethylmethacrylate, JP-A-58-162959 discloses a quaternary salt of a
polymer of dialkylaminomethacrylamide, JP-A-59-189354 discloses a quaternary ammonium salt of a
vinylpyridine copolymer, and JP-A-59-189351 discloses a quaternary ammonium salt of a
dimethylaminomethacrylate copolymer.

However, these products have poor compatibility with the binder resin, thus they have a disadvantage
that their dispersibility in toner are poor.

An attempt has been made to solve these problem by adding to the toner a small amount of fine
particles of titanium oxide or abrasives as an external adding agent, as disclosed in JP-A-4-153660 and JP-
A-63-318569.

However, since abrasive action of such external adding agents are too strong, they may cause
undesirable wearing out of the photoreceptor upon cleaning of the toner. In addition, these external adding
agent may fransferred onto paper, which causes stain of the copied image.

Further, a toner comprising a composition obtained by adsorbing an unique fluorine surfactant onto
silica gel is disclosed in JP-A-3-1162.

The present inventor have eagerly made studies to solve the above-described problems. As a resuli,
the present inventors have found that a charge controlling agent composition, which is prepared from a
specific quaternary ammonium salt as a charge controlling agent and a specific inorganic pigment and
modified, has such a characteristics that the dispersibility of the composition in resins is very good. Further,
the present inventors have ascertained that a toner obtained by using the thus-prepared charge controlling
agent composition comprising a quaternary ammonium salt modified with an inorganic salt is freed from the
above-described problems, namely, the toner can expedite the rise of charging, can improve the stability of
the charging performance of thereof, can be prevented from being scattered and can prevent a defect in
image from being caused. The present invention has been accomplished on the basis of this finding.

SUMMARY OF THE INVENTION

Accordingly, an object of the present invention is fo provide a charge controlling agent composition of
good performance which has a good rise of charging and is not affected by the change of temperatures and
humidity even when development is repeatedly carried out continuously and moreover which can reproduce
an image stable over a long period of time.

Another object of the present invention is to provide a toner in which charge controlling agent
composition internally added.

Namely, the present invention relates to a charge controlling agent composition comprising a quater-
nary ammonium salt and a specific inorganic pigment.

Further, the present invention relates to an electrophotographic toner comprising the charge controlling
agent composition.

BRIEF DESCRIPTION OF THE DRAWING

Fig. 1 is a graph illustrating a rise of tribo charge quantity of each of the toners obtained in Examples 1
to 3 and Comparative Example 2, wherein the abscissa axis represents a stirring (mixing) time with iron
powder carrier, and the ordinate axis represents tribo charge quantity (LC/g).

DETAILED DESCRIPTION OF THE INVENTION

Now, the present invention will be illustrated in more detail below.

Preferred examples of the quaternary ammonium salt which can be used in the charge controlling agent
composition of the present invention include quaternary ammonium salts represented by the following
formulas (1) to (VII):
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R,-N-R, ‘ X® (I)

Ry —

wherein Ry, Rz, Rs and Ry may be the same or different and each represents a hydrogen atom or an alkyl
group containing 1 to 30 carbon atoms, an aralkyl group containing 7 to 30 carbon atoms or an aryl group
containing 6 to 30 carbon atoms each of which may have one or more members selected from the group
consisting of an amino group, an ether bond, a thioether bond, an alkoxy group, a hydroxy group, a
carbonic acid amide group, a sulfonamide group, an urethane bond, a chloromethyl group, a nitro group, an
aromatic group containing 6 to 30 carbon atoms and an aromatic heterocyclic group containing 6 to 30; and
X® represents an anion;

- (11)

wherein Rs, Rs, R7, Re and Rs may be the same or different and each represents a hydrogen atom or an
alkyl group containing 1 to 30 carbon atoms, an aralkyl group containing 7 to 30 carbon atoms or an aryl
group containing 6 to 30 carbon atoms each of which may have one or more members selected from the
group consisting of an amino group, an ether bond, a thioether bond, an alkoxy group, a hydroxy group, a
carbonic acid amide group, a sulfonamide group, an urethane bond, a chloromethyl group, a nitro group, an
aromatic group containing 6 to 30 carbon atoms and an aromatic heterocyclic group containing 6 to 30
carbon atoms; and X°® represents an anion; provided that Rs and Re or R; and Rg may be combined with
each other to form an alicyclic or aromatic ring containing 6 to 30 carbon atoms;

_ ®
Il _R11 | xO
QY (III)
l

R1io

wherein Rio and Ri1 may be the same or different and each represents an alkyl group containing 1 to 30
carbon atoms, an aralkyl group containing 7 to 30 carbon atoms or an aryl group containing 6 to 30 carbon
atoms each of which may have one or more members selected from the group consisting of an amino
group, an ether bond, a thioether bond, an alkoxy group, a hydroxy group, a carbonic acid amide group, a
sulfonamide group, an urethane bond, a chloromethy! group, a nitro group, an aromatic group containing 6
to 30 carbon atoms and an aromatic heterocyclic group containing 6 to 30 carbon atoms; and X® represents
an anion; provided that R11 may represent a hydrogen atom;
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v @

|t P /RS _
N (IV)
l

Ri4

wherein Ri2, Rz and R14 may be the same or different and each represents an alkyl group containing 1 to
30 carbon atoms, an aralky! group containing 7 to 30 carbon atoms or an aryl group containing 6 to 30
carbon atoms each of which may have one or more members selected from the group consisting of an
amino group, an ether bond, a thioether bond, an alkoxy group, a hydroxy group, a carbonic acid amide
group, a sulfonamide group, an urethane bond, a chloromethyl group, a nitro group, an aromatic group
containing 6 to 30 carbon atoms and an aromatic heterocyclic group containing 6 to 30 carbon atoms; Y
presents a carbon, oxygen or sulfur atom; and X° represents an anion; provided that Ri3 and Ris may be a
hydrogen atom;

Rlls

Ny D (V)
‘Rl7 l Rl6 X@

N/

wherein Ris, Ris and Ri7 may be the same or different and each represents an alkyl group containing 1 to
30 carbon atoms, an aralky! group containing 7 to 30 carbon atoms or an aryl group containing 6 to 30
carbon atoms each of which may have one or more members selected from the group consisting of an
amino group, an ether bond, a thioether bond, an alkoxy group, a hydroxy group, a carbonic acid amide
group, a sulfonamide group, an urethane bond, a chloromethyl group, a nitro group, an aromatic group
containing 6 to 30 carbon atoms and an aromatic heterocyclic group containing 6 to 30 carbon atoms; and
X® represents an anion; provided that Ris and Ri17 may represent a hydrogen atom;

Rjg—N N—RWJ 2X%° (VI)
L 1

wherein Rig and Rig may be the same or different and each represents an alkyl group containing 1 to 30
carbon atoms, an aralkyl group containing 7 to 30 carbon atoms or an aryl group containing 6 to 30 carbon
atoms which may have one or more members selected from the group consisting of an amino group, an
ether bond, a thioether bond, an alkoxy group, a hydroxy group, a carbonic acid amide group, a
sulfonamide group, an urethane bond, a chloromethy! group, a nitro group, an aromatic group containing 6
to 30 carbon atoms and an aromatic heterocyclic group containing 6 to 30 carbon atoms; and X® represents
an anion; and
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x® (VII)

-
L

wherein Rzo represents an alkyl group containing 1 to 30 carbon atoms, an aralkyl group containing 7 to 30
carbon atoms or an aryl group containing 6 to 30 carbon atoms which may have one or more members
selected from the group consisting of an amino group, an ether bond, a thioether bond, an alkoxy group, a
hydroxy group, a carbonic acid amide group, a sulfonamide group, an urethane bond, a chloromethyl group,
a nitro group, an aromatic group containing 6 to 30 carbon atoms and an aromatic heterocyclic group
containing 6 to 30; and X® represents an anion.

In the above formulas (l) to (VII), X~ represents an anion such as an ion of a halogen atom (e.g., CI~,
Br~, I7), ClO.~, BF.~, PFs+~, sulfate ion, nitrate ion, borate ion, phosphate ion, an organic sulfate ion (e.g.,
methylsulfate ion), an organic phosphate ion (e.g., phenylphosphate ion), a carbonic acid ion (e.g., anions of
acetic acid, benzoic acid, stearic acid and oleic acid), a tetraphenyl! borate ion (e.g., anions of tetraphenyl
borate, p-chlorotetraphenyl borate, p-methyltetraphenyl borate and tetranaphthyl borate), a cyanate ion (e.g.,
anions of zinc tetracyanate and zinc fetrathiocyanate), a phenolate ion (e.g., anions of phenol, p-
chlorophenol and o-chlorophenol), a polyacid ion containing molybdenum or tungsten atom (e.g., anions of
molybdenic acid, tungstic acid, and heteropolyacids containing molybdenum or tungsten atom), and an
anion of an organic sulfonic acid such as those represented by the following formula (VIII) and (IX):

(Roidg SO3 Jm (VIII)

wherein m presents 1 or 2; n represenis 0, 1 or 2; and Rz1 may be the same or different when n is 2 and
represents an alkyl group containing 1 to 30 carbon atoms, an aralkyl group containing 7 to 30 carbon
atoms, an aryl group containing 6 to 30 carbon atoms, an alkoxy group containing 1 to 30 carbon atoms, an
aryloxy group containing 6 to 30 carbon atoms, hydroxy group or amino group each of which may have one
or two of sulfonic acid group; provided that when n is 2, two Rz1groups may be combined with each other
to form a heterocyclic, alicyclic or aromatic heterocyclic ring; and

(R22)q (R23)r

SO.3)p (IX)

wherein p represents 1 or 2; g and r each represents 0, 1 or 2; Rz2 and Rz may be the same or different
and each represents an alkyl group containing 1 to 30 carbon atoms, an aralkyl group containing 7 to 30
carbon atoms, an aryl group containing 6 to 30 carbon atoms, an alkoxy group containing 1 to 30 carbon
atoms, an aryloxy group containing 6 to 30 carbon atoms, hydroxy group or amino group each of which
may have one or two of sulfonic acid group; provided that when gis 1 or 2 and ris 1 or 2, Ry and Rz may
be combined with each other to form a heterocyclic, alicyclic or aromatic heterocyclic ring.

Further, oligomers having a quaternary ammonium salt group and polymers having a quaternary
ammonium salt group can also be used as the quaternary ammonium salt.

Examples thereof include oligomers and polymers represented by the following formula (X):
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H—C (X)

Ry6 Ras a

wherein Rz4 and Rzs may be the same or different and each represents an alkyl or alkoxy group containing
1 to 30 carbon atoms, an aralkyl group containing 7 to 30 carbon atoms, an aryl group containing 6 to 30
carbon atoms, or an aryloxy group containing 6 to 30 carbon atoms each of which may have an ether bond,
a thioether bond, a carboxylic acid amide group, a sulfonic acid amide group, an urethane bond, a
chloromethyl group, a nitro group, or a pyridinum group; Rzs represents a hydrogen atom or an alkyl group
containing 1 to 10 carbon atoms; and s represents an integer of 2 to 100; provided that one of Rz24 and Ras
has a quaternary ammonium salt group.

Further, quaternary ammonium salts of oligomers and polymers obtained from monomers selected from
those represented by the following formulas (XI) to (XVI) are preferably used:

CH2=CH Rzy—N (XI )

wherein Rz7 represents an alkylene group containing 1 to 12 carbon atoms; and Rzg and Rzg independently
represent a hydrogen atom or an alkyl group containing 1 to 30 carbon atoms;

N

CH,~CH @ Rso (XII)

N2

wherein Rso represents a hydrogen atom or a lower alkyl group;

\

CH,=CH L J—Ry3 (XIII)
N~ ]\R
34
|

Rs;

wherein Rs1, Rs2, Rss and Rss independently represent a hydrogen atom or an alkyl group containing 1 to
20 carbon atoms;
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Ry Rsy
| /
R3s—CH=—=C——N (XIV)
\
Rig
Rjg Ray
/
R35—CH=C—COOR39—N\ (XV)
Rag
R Rsy
/
Rys—CH=—C—CONHR3s—N (XVI)
\
Rag

wherein Rss and Rss independently represent a hydrogen atom or an alkyl group containing 1 to 10 carbon
atoms; Rs7 and Rsg independently represent a hydrogen atom, an alkyl group containing 1 to 20 carbon
atoms or an aryl group; and Rss represents an alkylene group containing 1 to 20 carbon atoms.

Examples of the inorganic pigment which can be used in the present invention include barium sulfate,
magnesium hydroxide, aluminum hydroxide, calcium carbonate, magnesium carbonate, barium carbonate,
calcium sulfate, zinc silicate, calcium silicate, aluminum silicate, magnesium silicate and magnesium
hydrogenphosphate. These inorganic pigments may be coated with organic compounds, organic polymers,
hydrophobic treating agents or titanate coupling agents.

The particle size of the inorganic pigment is preferably 25 um or below. When the inorganic pigment is
present in the form of secondary aggregations, the particle size of the aggregation may be 25 um or more.

The inorganic pigments may be any of synthetic products and natural pigments. Further, inorganic
pigment-containing reaction mixtures (solutions) formed by reaction of inorganic compounds can be used.

For example, a mixture of barium sulfate and aluminum hydroxide obtained by reaction barium chloride
with aluminum sulfate and an alkali, a mixture of zinc carbonate and sodium sulfate obtained by reacting
sodium carbonate with zinc sulfate, calcium carbonate obtained by reacting sodium carbonate with calcium
chloride, or calcium sulfate obtained by reacting sodium sulfate with calcium chloride can be used.

The charge controlling agent composition of the present invention is prepared from the aforesaid
quaternary ammonium salt and the aforesaid inorganic pigment. Any methods can be employed to prepare
the charge controlling agent composition from the quaternary ammonium salt and the inorganic pigment can
be used so long as a homogeneous composition of them can be obtained.

The homogeneous composition may be either a composition comprising particles in which the
quaternary ammonium salt and the inorganic pigment are contained, or a composition comprising particles
of the quaternary ammonium salt on which the inorganic pigment uniformly adheres.

The particles in which the quaternary ammonium salt and the inorganic pigment are contained is
preferably prepared by adding the inorganic pigment or inorganic compounds which form the inorganic
pigment at any one stage during the preparation of the quaternary ammonium salt, separating the resulting
quaternary ammonium salt containing the inorganic pigment, then drying the quaternary ammonium salt.

In this instance, it is preferred that the inorganic pigment is, or the inorganic compounds which form the
inorganic pigment are, allowed fo exist together with starting compounds in a reaction system for preparing
the quaternary ammonium salt.

As the inorganic compounds which form the inorganic pigment, those mentioned above can be used.

Further, the inorganic pigment may be added fo a reaction mixture which is transferred from reaction
step for the formation of the quaternary ammonium salt to purification step therefor, or it may be added to a
wet filter cake obtained in the purification step.
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Furthermore, the particles in which the quaternary ammonium salt and the inorganic pigment are
contained can be prepared by mixing the dried quaternary ammonium salt and the inorganic pigment in the
presence of an appropriate solvent, and then drying the resulting mixture. In this instance, the mixing of the
quaternary ammonium salt and the inorganic pigment can be effected by kneading them in the presence of
a slight amount of the solvent, or by preparing a slurry comprising the quaternary ammonium salt, the
inorganic pigment and the solvent and stirring the slurry. The solvent may be water, an organic solvent, or a
mixture of water and an organic solvent. Preferred examples of the organic solvent include alcohols such as
methanol, ethanol, propanol and butanol; ketones such as acetone and MIBK (methyl isobutyl ketone);
dimethylformaldehyde and dimethylsulfonamide.

Alternatively, the particles of the quaternary ammonium salt on which the inorganic pigment uniformly
adheres can be prepared by mechanically mixing and stirring the dried quaternary ammonium salt and the
inorganic pigment so as to adhere the inorganic pigment uniformly onto the surface of the particles of the
quaternary ammonium salt. As means for mixing, a ball mill, a Henschel mixer, a speed kneader, and the
like can be used.

The particles obtained in the afore-mentioned manners can be used as the charge controlling agent
composition for the preparation of the toner as such. If desired, the particles may be further pulverized,
classified, and then used.

The content of the inorganic pigment in the thus-obtained charge controlling agent composition is such
an amount that the characteristics of the charge controlling agent composition as a charge controlling agent
is not adversely affected. The weight ratio of the quaternary ammonium salt to the inorganic pigment in the
charge controlling agent composition is preferably from 0.5 fo 99.5, more preferably from 5 to 95.

The charge controlling agent composition of the present invention has good dispersibility in binder
resins, and a toner obtained by using the charge controlling agent composition has a good rise of charging
and is freed from the problems associated with conventional toner with regard to the unstable chargeability
of the toner and the scattering of the toner even when the toner is used over a long period of time under a
low temperature and humidity condition or a high temperature and humidity condition. Accordingly, a clear
developed image can be obtained.

The toner of the present invention is prepared by mixing the aforesaid charge controlling agent
composition according to the present invention with the other components.

In a general method for preparing a two-component type toner, a binder resin is placed into a Henschel
mixer and then a colorant and a charge controlling agent are added thereto, followed by preliminary mixing.
Subsequently, the resulting mixture is kneaded by means of an EXTRUDER generally at 150 ° C or below,
and then the resulting product is pulverized and classified to give a toner having a particle size distribution
ranging from 5 to 25 um. On the other hand, a one-component type toner can be obtained in the
aforementioned method except for that the colorant is replaced by a magnetic powder.

The toner of the present invention can be obtained in the aforementioned methods provided that the
charge controlling agent composition of the present invention is used in place of the conventional charge
controlling agent.

An amount of the charge controlling agent composition of the present invention in the toner is
preferably from 0.1 to 15 % by weight, more preferably from 0.5 to 10 % by weight, based on the weight of
the toner.

It is preferred that the charge controlling agent composition of the present invention is in the form
particles having a particle size distribution ranging from 0.5 to 25 um. It is also preferred that the quaternary
ammonium salt is in the form of particles having a particle size distribution ranging from 0.5 to 25 um.

The toner of the present invention comprises a binder resin and a colorant in addition to the charge
controlling agent composition.

Examples of the binder resin which can preferably be used in the toner of the present invention include
polymers of styrene and substituted styrenes such as polystyrene and polyvinyltoluene; styrene-substituted
styrene copolymers; styrene-acrylic ester copolymers; styrene-methacrylic acid copolymers; styrene-ac-
rylonitrile copolymers; polyvinyl chloride resins; polyethylene-silicone resins; polyesters; polyurethanes;
polyamides; epoxy resins; modified rosins; phenolic resins; and waxes. In addition thereto, other materials
which are conventionally used as binder resins for toners can also be used in the present invention.

Examples of the colorant which can be used in the present invention include C.I. Pigment Yellow-12,
C.l. Solvent Yellow-18, C.I. Disperse Yellow-33, C.I. Pigment Red-122, C.I. Solvent Red-19, C.I. Pigment
Blue-15, C.I. Pigment Black-1, C.I. Solvent Black-3, C.I. Solvent Black-22 and carbon black. In addition
thereto, other materials which are conventionally used as colorants for toners can also be used in the
present invention. The colorant is contained in the toner according to the present invention in an amount of
preferably from 3 to 10 % by weight.
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The mixing of the charge control agent composition and the other ingredient to give the toner of the
present invention can be effected by meli-mixing the binder resin with 0.1 to 50 % by weight based on the
binder resin of the charge controlling agent composition, solidifying the resulting mixture, coarsely crushing
the solidified mixture by means of a crushing device such as a hammer mill, finely crushing the crushed
particles by means of a jet mill crusher, and then classifying the finely crushed particles by means of an air
stream classifier. Alternatively, it may be effected by adding a polymerization initiator fo a monomer or a
monomer mixture for the binder resin, adding the charge controlling agent composition to the mixture in an
amount of 0.1 o 50 % by weight based on the weight of the monomer component, polymerizing the
monomer component while suspending in water, and then recovering and drying the resulting toner. A dye
or carbon black as the colorant may added during these steps.

The thus-prepared toner can be charged by an amount of charge suitable for carrying out the
development of an electrostatic latent image by the friction between the toner and the carrier. Even when
development is repeatedly carried out, the toner is not affected by the change of temperature and humidity,
the charge quantity can be retained constantly, and the charge distribution is uniform and can be kept
constant.

Examples of the carrier which can be used in the present invention include iron powder and carriers
obtained by coating a magnetic core with a styrene-methyl methacrylate copolymer, a silicone resin, a
mixed resin of a styrene-methyl methacrylate copolymer and a silicone resin or a tetrafluorostyrene resin.

The charge controlling agent composition of the present invention can provide excellent charging
characteristics even when used in one-component developer containing a magnetic substance. Further, the
charge controlling agent composition of the present invention can be used for capsule toners and
polymerization toners.

Examples of magnetic materials which can be used as the magnetic substance include fine powders of
metals such as iron, nickel and cobalt; alloys of metals such as iron, cobalt, copper, aluminum, nickel and
zinc; metal oxides such as aluminum oxide, iron oxide and titanium oxide; ferrites of iron, manganese,
nickel, cobalt and zinc; nitrides such as vanadium nifride and chromium nitride; carbides such as tungsten
carbide and silicon carbide; and mixtures thereof.

Preferred examples of the magnetic substance include iron oxides such as magnetite, hematite and
ferrite.

The present invention is further illustrated below by reference to the following preparation examples of
the composition and the application examples thereof as the toner. However, the invention is not intended to
be construed as being limited to these examples. In the following examples, the amounts, parts and ratios
of the ingredients are by weight unless otherwise indicated.

EXAMPLE 1
Quaternary ammonium salt:
(C14H29)2N®(CHg)2 » 1/4[Mog 026 1*°  (Compound 1)

There was dissolved 13.0 parts of N,N-dimethyl-N,N-ditetradecylammonium chloride in 100 parts of
methanol. To the resulting solution, there was added 20 parts of aluminum hydroxide (2 wm). Subsequently,
an aqueous solution composed of 10 parts of ammonium molybdate tetrahydrate and 60 parts of water was
added thereto, and the mixture was stirred at 50°C. The precipitated white precipitate was recovered by
filtration, thoroughly washed with water and dried to obtain Composition 1 composed of the quaternary
ammonium salt and aluminum hydroxide (50:50).

Subsequently, 88 parts of a styrene-n-butyl methacrylate copolymer resin (Himer SBM-73 manufactured
by Sanyo Kasei KK), 5 parts of low-molecular polypropylene (Viscol 550-P manufactured by Sanyo Kasei
KK), 5 parts of carbon black (#44 manufactured by Mitsubishi Kasei Corporation) and 2 parts of
Composition 1 were premixed in a mixer for 10 minutes, and then meli-kneaded by means of a hot roll mill
at 120 ° C, followed by crushing and classifying to obtain a toner having a particle size of 5 to 25 um.

Next, 3 parts of the toner was mixed with 97 parts of an iron powder carrier (TEFV 200/300
manufactured by Nippon Teppun KK) to prepare a developer. After the developer was stirred, tribo-charge
quantity was measured by using a blow-off charge measuring machine (manufactured by Toshiba Chemical
KK). Tribo charge quantities (LC/g) after stirring time for 30 seconds, one minute, 3 minutes, 5 minutes, 10
minutes, 30 minutes and 2 hours were 3.9, 5.5, 9.3, 10.0, 10.4, 10.3 and 10.3, respectively. Accordingly, a
rise of charging in a short period to time was good, charge quantity reached nearly saturated charge
quantity in 5 minutes, and the rise of charging was very good.
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The toner was put into a development device, and continuous copying was carried out to make an
image test. A good image was obtained at the initial stage of running. After obtaining 50,000 copies, the
image quality was not change, and neither toner scattering nor off-set occurred. Further, the continuous
copying test was carried out under high temperature and humidity conditions at 35°C and 85% RH and
under low temperature and humidity conditions at 10°C and 30% RH. An image quality substantially equal
fo that obtained in the copying test under normal temperature and humidity conditions was obtained.
Neither toner scattering nor off-set occurred.

EXAMPLE 2

There was dissolved 13.0 parts of N,N-dimethyl-N,N-ditetradecylammonium chloride in 100 parts of
methanol. An aqueous solution composed of 100 parts of ammonium molybdate tetrahydrate and 60 parts
of water was added thereto, and the mixture was stirred at 50 ° C. The produced quaternary ammonium salt
(Compound 1) was recovered by filtration.

The resulting wet cake was dispersed in 100 parts of water with stirring at room temperature.
Subsequently, 20 parts of the same aluminum hydroxide (2 um) as that used in Example 1 was added
thereto, and the mixture was stirred overnight. The product was recovered by filtration, thoroughly washed
with water and dried to obtain Composition 2 composed of the quaternary ammonium salt (Compound 1)
and aluminum hydroxide (50:50).

A toner was prepared in the same manner as in Example 1 except that Composition 2 was used in
place of Composition 1. The tribo charge quantity of the toner was measured. As a result, it was found that,
after stirring of the toner with an iron powder carrier for 30 seconds, one minute, 3 minutes, 5 minutes, 10
minutes, 30 minutes and 2 hours, tribo charge quantities (LC/g) were 3.6, 4.9, 9.0, 9.6, 9.8, 9.9 and 10.2,
respectively. Tribo charge quantity after stirring for 5 minutes was 94% of that after 2 hour-stirring. Thus,
there was obtained a toner having good rise of charging in a short period of time.

The toner was put into a development device, and continuous copying was carried out o make an image
test. A good image was obtained at the initial stage of running. After obtaining 50,000 copies, the quality of
the image was not changed, and neither toner scattering nor offset occurred. The toner was not affected
under high temperature and humidity environmental conditions as well as under low temperature and
humidity environmental conditions, and a good image quality was obtained.

EXAMPLE 3

The quaternary ammonium salt (Compound 1) was synthesized in the same manner as in Example 2,
recovered by filtration and dried. Immediately after drying, the same aluminum hydroxide (2 um) as that
used in Example 1 was added thereto, and the mixture was pulverized to obtain Composition 3 composed
of the quaternary ammonium salt and aluminum hydroxide (50:50).

A toner was prepared in the same manner as in Example 1 except that Composition 3 was used in
place of Composition 1. Tribo charge quantity was measured. After stirring of the toner with an iron powder
carrier for 30 seconds, one minute, 3 minutes, 5 minutes, 10 minutes, 30 minutes and 2 hours, fribo charge
quantities (LC/g) were 3.4, 4.8, 8.8, 9.3, 9.5, 9.6 and 10.3, respectively. The value measured after stirring for
5 minutes was 90.3% of that after 2 hours. There was obtained a toner having good rise of charging in a
short period of time.

The toner was put into a development device, and continuous copying was carried out to make an
image test. A good image was obtained at the initial stage of running. After obtaining 50,000 copies, the
image quality was not changed, and neither toner scattering nor offset occurred.

The continuous copying test was carried out under high temperature and humidity conditions at 35°C
and 85% RH and under low temperature and humidity conditions at 10°C and 30% RH. An image quality
substantially equal to that obtained under normal temperature and humidity conditions was obtained.
Neither toner scattering nor offset occurred.

COMPARATIVE EXAMPLE 1

One part of the quaternary ammonium salt (Compound 1) synthesized and dried in the same manner as
in Example 2 was used, and a toner was prepared in the same manner as in Example 1 except that
aluminum hydroxide was omitted. Tribo charge quantity was measured. After stirring of the developer for 30
seconds, one minute, 3 minutes, 5 minutes, 10 minutes, 30 minutes and 2 hours, tribo charge quantities
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(uC/g) were 2.0, 2.8, 4.9, 6.5, 8.7, 9.2 and 10.0, respectively. Tribo charge quantity after stirring for 5
minutes was 65% of that after 2 hours. Hence, a rise of charging was very poor.

In the same manner as in Example 1, an image test was made. A clear image which was not fogged
was obtained at the initial stage of running. However, after obtaining about 1,000 copies, an image which
was fogged and not clear was obtained.

COMPARATIVE EXAMPLE 2

The quaternary ammonium salt (Compound 1) synthesized and dried in the same manner as in
Example 2 was used, and a toner was prepared in the same manner as in Example 1 by using the following
composition.

Styrene-n-butyl methacrylate copolymer resin (Himer 88 parts
SBM-73F manufactured by Sanyo Kasei KK)

Low-molecular polypropylene (VISCOL 550-P 5 parts
manufactured by Sanyo Kasei KK)

Carbon black (#44 manufactured by Mitsubishi Kasei 5 parts
Corporation)

Quaternary ammonium salt (Compound 1) 1 part
Aluminum hydroxide (2 um) 1 part

In the same manner as in Example 1, a developer was prepared by using the resulting toner. After
stirring with an iron powder carrier for 30 seconds, one minute, 3 minutes, 5 minutes, 10 minutes, 30
minutes and 2 hours, tribo charge quantities (LC/g) were 2.0, 3.0, 5.3, 7.0, 9.0, 9.5 and 10.4, respectively.
Tribo charge quantity after stirring for 5 minutes was 67% of that after 2 hours. Hence, a rise of charging
was poor.

In the same manner as in Example 1, an image test was carried out. A clear image which was not
fogged was obtained at the initial stage of running. However, after obtained about 1,000 copies, an image
which was fogged and not clear was obtained.

Fig. 1 is a graph illustrating a rise of fribo charge quality of each of the toners obtained in Examples 1
to 3 and Comparative Example 2, wherein the abscissa axis represents a stirring time (mixing time) of the
toner with iron powder carrier, and the ordinate axis represents tribo charge quantity (LC/g). It can be seen
from these results that the foners containing the charge controlling agent composition of the present
invention are very excellent in a rise of charging.

It is important that the toner and the carrier are uniformly dispersed in each other in a short period of
fime to obtain a rapid rise characteristics of charging. A dispersed state after the stirring of each of the
toners of Examples 1 to 3 and Comparative Examples 1 and 2 for 30 seconds was visually observed.
Further, a developer was prepared by blending 3 parts of the toner with 97 parts of the carrier (iron powder
carrier TEFV 200/300 manufactured by Nippon Teppun KK), and an image was copied by using a copying
machine.

The toners containing the charge controlling agent composition of the present invention prepared in
Examples 1 to 3 showed that the dispersed state of the toner and the carrier was nearly uniform, while the
dispersed state of the toners of Comparative Examples 1 and 2 were speckled and non-uniform. When the
toners of Examples 1 to 3 were dispersed, the dispersion of the toner and the carrier in each other could be
attained in a short period of time, resulting in an excellent rise of charging as shown in Fig. 1. Further, the
toners of Examples 1 to 3 gave a good image which had a good image quality and scarcely suffered from
ground fog. The results are thought to be due to the charging characteristics obtained by a difference in the
dispersed state of the quaternary ammonium salt and the inorganic pigment.

EXAMPLE 4

Composition 4 was prepared in the same manner as in Example 1 except that aluminum hydroxide (30
um) was used in place of aluminum hydroxide (2 wm). A foner was prepared in the same manner as in
Example 1 except that Composition 4 was used in place of Composition 1. The tribo charge quantity of the
toner was measured. After the mixing of the toner with the carrier for 30 seconds, one minute, 3 minutes, 5
minutes, 10 minutes, 30 minutes and 2 hours, tribo charge quantities (LC/g) were 3.8, 5.6, 9.2, 9.9, 10.1,
10.2 and 10.2, respectively. The value after stirring for 5 minutes was 97.0% of that after 2 hours, and
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hence a rise of charging was good.

The toner was put into a development device, and continuous copying was carried out to make an
image test. A good image was obtained at the initial stage of running. After obtaining 50,000 copies, the
image quality was not changed, and neither toner scattering nor offset occurred.

Further, the continuous copying test was carried out under high temperature and humidity conditions at
35°C and 85% RH and under low temperature and humidity conditions at 10°C and 30% RH. An image
quality substantially equal to that obtained by conducting copying under normal temperature and humidity
conditions was obtained. Further, neither foner scattering nor offset occurred.

EXAMPLES 5 TO 19 AND COMPARATIVE EXAMPLES 3 TO 17

Compositions 5 to 30 containing quaternary ammonium salts indicated in Table 1 were prepared in the
same manner as in Example 1 and used in Examples 5 to 19 shown in Table 2.

In the same manner as in Comparative Example 2, toners were prepared in Comparative Examples 3 to
17 shown in Table 3.

The results are shown in Tables 2 and 3. Binder resins, charge quantity-measuring method and the
criterion of each evaluation item in Tables 2 and 3 are as follows.
Binder resins used in the preparation of toners:

A: Styrene-acrylic acid copolymer (Himer SBM-73 manufactured by Sanyo Kasei KK)
B: Styrene-acrylic acid copolymer (Himer TB-1000 manufactured by Sanyo Kasei KK)
C: Polyester (HP-313 manufactured by Nippon Gosei Kagaku KK)

D: Polyester (HP-320 manufactured by Nippon Gosei Kagaku KK)

E: Polystyrene (average molecular weight: 1500)

Charge quantity: Value measured after stirring for 2 hours.

Criterion: The mark O means that there is practically no problem.

The mark X means that there is practically a problem.

13



EP 0 575 805 A1

06:0T 93BUOCIRD WNTITRD (01) Ag%2d<~.n€5|AHUY:5 €T
o) o
r
0L:0€ 93BJTNS WNTOTRD (6) oﬁsoz%&Qﬁ.zlmxﬁva Z1
®
05:0§ SpTX0xpAy umtsaubew (8) oc [P0 MA) €/ T - @\Nmu.zﬁnmu::mauv 1
juebe burrdnoon wnrtuelTy
0oT:0T U3aTm pejesxy f0Ded (¢) oy [770%0H] %/ T+ «N(HO'H?D) (*HO) 1 (**H°'D) 0T
06:0S °3'F NS umioTed (9) oc[270%TONE ]G/ T+ N (*HD ) *'HPDO'HO 6
0L:0¢€ 93BJINS unioTed (g) o [7OFMTS )Y/ T @Lmo.z:fuvﬁzm:uv 8
0T:00T 9FBUOQIED WRTDTERD (v) oy [P20%ON] ¥/ T+ oN* (FHO) (82H"1D) (¢£HP1D) L
oseq pue *(HO) TV
09:0% 70 (1:1) @anaxTu (g) 0g [ P0"*ON*a 19 /T *«N* (FHO ) ¢ (**H?'D) 9
GL:GT 93eI NS WnTIR] (2) 001 [ETOMTMTH] 0T/ T+ o N¥ (FHD ) T (LEHP1D) S
ta) (YY) {q) ("oNJ (¥) 37eS wuntuouwe Axeuxazen) “ON
(aybtem Aq) Juawbtd oTuebaour punoduo) uot3tsodwo)
otlex uoTatsodwo)
T J71dYL
© e 2 & & S & S € 3

55

14



EP 0 575 805 A1

f(HO) 1V pue fope)d

09:0% 30 (1:7) @an3xTw (1) oms%é.am\vza_é £(2H0)- 91
@
09:0% S3rUOqIED WNTSaUbe (z1) @sEcN%_as? @p.s ! 1(CHo) SCERDMNOIZH!D ST
*(HO) TV pue
0S:0G ‘oded 3o (71:71) @amaxTwr (t1) o%;zoxsm\f@ks N 2R SEHLD v
@
lga):{v) (d] (" oNT (¥) 3Tes wntuowus AJedxajieny “ON
(aybteam Lq) Juawbid oTURBIOUT punoduo) uoTtatsoduo)

oT3ex uoriTsodwod

20

{P,3uocd]) T ¥TdVYL

25

30

35

40

45

50

55

15



EP 0 575 805 A1

12819

i @
orgZloqg)s/T - SHI s@
08:0¢ ®3BOTTTS OuTz (02) . ot 134
23 151%)
|
*(HO) T¥ pue ‘QDed £(0 021BAYE/T s
0C:08 3o (1:1) @an3axTuw (61) o) (44
tH~ W
01:00T 93BOTTTS UMTOTED (81) A ot 0e BT .:_ng 34
omﬂuzz . :__u
obeIahre 1oL o)a/1-8 (SHD) H— gsau|¢oa6¢.
0S:0S 93eUOqIRD WNTOTED (L1) oo U om K9/ e”_ ) 0z
Ha mu

mo.ow:ﬂbm\d @L:u- -3y
0Z:08 apTIX0IpAy wnuTunTe (97) €T

'osed pue f(HO)TV

P ’

: o : INIXTW LArgiglor/1 - SHO- ~CEHIl) 8T

09:0% go (1:1) IXT (1) _ o (0P OuOT/T - PO
“(HO) TY pue f0Ded ? |
SL:GZ . Jo (T:7) @xmaxTw (v1) @A:OSE_.\T @k_s Anxsw . LT
0 il
lga):{v) (g] (" oN]J (V) 3T7es untuoume Axeutoien( "ON
(aybtem Aq) quawbtd oTuebIOUT punoduo) uoTaTtsodwo)

oT3ex uoTjzTsodwo)

(p,3u0d) T TTIAVL

25
30
35
40
45
50

16

55



EP 0 575 805 A1

a3eydsoyd
0T:00T -usboapAy wunrtsaubew

t(HO) TVY pue fgoed
06:06 3o (1:7) sanaxTu

0£:0L 93eU0qIeD WRTOTRD

t(HO) 1Y pue fgped

(92) mzocozuv\ﬁ.AMHHV||~mu;%AnmuvAnnm:uv o€

€1

(s2) o[Peoloy]g/1-84Y 1179 6¢
o ® AHM ®
EHo

(vz) 033TPp 8¢

O

06:0T 30 (1:1) sanaxTw (ve) Lz
ve y(OV 02U R1S)7/T- S (SHD)
S} ©
06:086 girUoqIed wntIvq (gz) cLOroeigdle/T - N N-2HD Neo 9z
C —i®
yeglo zw 2 :
0L:0€ 93eUOqIRD WNTOTRD (zz) ®mm 0LoN)e/T - :sz _W** Gz
,. g .
{
@
05:05 93eDTITS wnuTwnTe (1z) {120L0R)9/T « *HD s@ ¥e
o D
{g):(¥) (d) oK) {(¥) 37es unTuouire Axedisgeng "ON
(aybrom Aq) auswbtd dTuebHroul punoduo) uot3Tsodwo)

otlex uotiTsodwo)

(p,3u0d) T HTIAVL

25
30
35
40
45
50

55

17



EP 0 575 805 A1

(+dzoD TeseyM TYsTAnsiITH

0/0 0 0 0 0 0°€ET ‘yv#) oelq uoqaed Y 9¢ Q1
0/0 0 0 0 0 8°6 0337P ' 4 v
(+dxoD TOsSey TUSTANSITH
0/0 0 0 0 0 0°1T 'yv#) soeTq uoqaed A4 (44 €1
0/0 0 0 0 0 €07 0337TP q 14 1
(+dxop 3oqeD ‘g-IALITH)
0/0 0 0 0 0 G 0T ¥oeTq uoqIed D 24 11
0/0 0 0 0 0 0°¥1 033TP 2 LT 0T
0/0 0 0 0 0 AN | 03371p 2 ST 6
(*dxop 30qed ‘p0g-u)
0/0 0 0 0 0 0°0T jyoeTq UOqIED Y v 8
0/0 0 0 0 0 0°6 031317TP ¥ €1 L
0/0 0 0 0 0 S°¢ET 03137Tp Y 0T 9
(+dxop TOSEN TYSTANSITH
0/0 0 0 0 0 8°0T ‘vv4) doerq uoqaed L4 8 g
(6/oM)
buTrd33eds JUowUoxTAUS ToTdos ~abeas BUTbIeys ATjuenb JUeIOTOD uTsay *ON aTdwexy
Iauol /bog aya jo 000‘0S TeT3TUI jo abxeyn uvotaTsodwo)
uoTilvAIDsSDId I93IVY asTy

AjTTenb sbeit
A3U03 JO uoTiIenTeay

¢ d'IdV.L

25
30
35
40
45
50

18

55



EP 0 575 805 A1

0/0 0 0 0 0 8°0T GT entd 3udwbTd 'I°D Y L 61
0/0 0 0 0 0 §'0T ¢l pey juswbrd 'I'D ¥ 5 81
0/0 0 0 0 0 T°CT 0337TP a 0€ LT
(a0qed ‘00g-¥)
0/0 0 O 0 0 §'GT MoeIq UOQIRD o) Lz 91
(B/ov)
buTrajjeds IJuUsWUOITAUS EoTdOD abegs buTbIeyds AjTiuenb JUeIOTOD utsay “ON oTdurexd
I8u03 /bog ay3y 3o 000’05 TeTAITUI jo abxeyp uotaTsodwo)
uoTleaxasald I9313IV 2sTY
AjTTenb obeuwy
I8U0] JO uoTjenleAy
{P,3Uod]) ¢ d1dvd
< 0 () 0 [ 0 < 0 <
™~ ™~ N N () (6] < < 0

55

19



EP 0 575 805 A1

(+d1ogy Tasey TYSTGNSITH (1:1) ®(H
X/ % X x x X 9701 ‘yy#) oBIQ UOQIBD 0z:08 0)Tv:f00¥d  (6T) 11
x [ x x x 0 x 0°6 033TP 033Tp 0337TPp (sT) 0T
(30qeD ‘g-XALJ4Td) 33EBOTTTS
x[x x x x x 86 soeTq u0qIED 0T:00T wnyoTed (s1) 6
(t:1) ®(H
X x x x 0 x 0°€T 033TP ¢/:s7 0)Tv:if0d®d  (4D) 8
a38UOqQIRD
x| % x x 0 x $' 2T 033°7P 09:0% unysauSem  (2T) L
(30qey ‘00€-¥) (1:1) ®(H
x| x x x x x 0°6 jo®[q UOqaE®D 0$:06  0)1V:if0o®D (117 9
33 BUOQIED
x[x X x x x 0°'8 0313TP 06:0T umToTED (oT) [+
,23BU0QIED
x[x x x x x 0°21 031TP 00T:0T wntoTed  (¢) y
(*daop TeseY TYSTGNSITH ajejns
x| x x x 0 X 0°6 ‘y4¢#) Moerq uoqied 0L:0€ wnEoTed (s) €
(8/om)
PUTI913805 JUSWUOITAUD S01d00 ode3s JuTsieqo X3t3uenb FUCEGRCR) Utsey (4J) (V) (a) (v} aTduexy
13u03 /304 ayl jo 000‘0S T®TAITUI jo a8avy) juawgtd punodwoy ATIEI
UOT3IBAIIS®Id 193FV asTy otuedaour -edwo)
X3Tienb agew]
I9U03 3JO UOTIEn[EAl
€ d14VL
0 2 ° S 8 8 8 ? 2 B

55

20



EP 0 575 805 A1

Jua8e SurTdnod WNTUB3ITI YITA PIIBaI} SIBUOQIED UMTITED «

83vU0QIED
X[ x x x x x 6'6 6T anTg 3usuwdrg "I°0 V 0T:00T unToTed (%) LT
93e3INS
x[x x x 0 X 9°6 22T ped 3uswdrd 'I'D V GL:ST umTaIeq (z) 9T
ajeydsoyd
-uaBoapdy
x[x x x % % 0°TT 0337Pp d 0T:00T unysaudew (92) ST
(+dxon 30q®D ‘00€-¥) (1:1) ®(H
x [ x x x x x 8 4T 3DBIQ UOGIBD D 06:0T 0)TV:f00ED (%2) A
(*d1op TFasey TYSTANSITH ajeuoqIed
x[x x x 0 x 9°2T ‘y44) oeIqQ uUOQIBD Y 05:06 untaeq (£2)- €T
(-dx0p Ttase TYSTQNSITH 93BOTITS
x| x x x x x 06 ‘yy#) MdTeq uoqied V 05:0S wnutumie (12) At
(8/0M)
BUT1933808 JUPWUOITAUS §87d00 ~ @gE31s  Bujdieyo K3rauenb FUeI0100 utrsey (4)°:(v) (q) v) aTdwexy
a9uo03 [Bog ayl jo 000°0G6 TETATUL Jo a8aeyn quawdtd punodwo) sATIEA
UOT3IBAIISAI] I33IV asTy otuedioul -edwo)
X3T1enb odewy
I9U03] JO UOTJIENn]eAd
{(p,3u0d) ¢ 4Tavl
© o 0 =Y 1ol =Y 0 =) © [~
™~ ™~ N N (3] (5] < < 0

EXAMPLE 20

55

There was dissolved 6.24 parts of N,N,N-fri-n-butyl-N-benzylammonium chloride in 100 parts of
methanol. To the resulting solution, there was added 3.0 parts of calcium carbonate (1.5 um). Subsequently,
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an aqueous solution composed of 7.65 parts of sodium 1,7-dihydroxynaphthalene-3-sulfonate and 100 parts
of water was added thereto. The mixture was stirred at 50 ° C for 2 hours. The precipitated white precipitate
was recovered by filtration, thoroughly washed with water and dried to obtain Composition 31 composed of
the quaternary ammonium salt and calcium carbonate (75:25).

A toner was prepared in the same manner as in Example 1 except that Composition 31 was used in
place of Composition 1. The tribo charge quantity of the toner was measured.

After stirring of the toner with an iron powder carrier for 30 seconds, one minute, 3 minutes, 5 minutes,
10 minutes, 30 minutes and 2 hours, the tribo charge quantities (LC/g) were 3.0, 4.2, 7.0, 9.0, 9.1, 9.2 and
9.3, respectively. The value after 5 minutes was 96.8% of that after 2 hours. Accordingly, a rise of charging
was good.

The toner was put into the development device, and continuous copying was carried out to make an
image test. A good image was obtained at the initial stage of running. After obtaining 50,000 copies, the
image quality was not changed, and neither toner scattering nor offset occurred.

Further, the continuous copying test was carried out under high temperature and humidity conditions at
35°C and 85% RH and under low temperature and humidity conditions at 10°C and 30% RH. An image
quality substantially equal to that obtained by conducting copying under normal temperature and humidity
conditions was obtained. Neither foner scattering nor offset occurred.

EXAMPLE 21

Quaternary ammonium salt:

OH
HO
®

(C4Hg)z (CgHs CHo9)N

S04°
(Compound 27)

There was dissolved 6.24 parts of N,N,N-fri-n-butyl-N-benzylammonium chloride in 100 parts of
methanol. Subsequently, an agueous solution composed of 7.65 parts of sodium 1,7-dihydroxynaphthalene-
3-sulfonate and 100 parts of water was added thereto. The mixture was stirred at 50°C for 2 hours. The
resulting quaternary ammonium salt (Compound 27) was recovered by filtration, and the wet cake was
dispersed in 100 parts of water with stirring at room temperature. To the dispersion, there was added 3.0
parts of the same calcium carbonate (1.5 um) as that used in Example 20. The mixture was stirred
overnight. The product was recovered by filtration, thoroughly washed with water and dried to obtain
Composition 32 having the same composition ratio as that of Composition 31.

A toner was prepared in the same manner as in Example 1 except that Composition 32 was used in
place of Composition 1. The tribo charge quantity of the toner was measured.

After stirring of the toner with an iron powder carrier for 30 seconds, one minute, 3 minutes, 5 minutes,
10 minutes, 30 minutes and 2 hours, the tribo charge quantities (LC/g) were 2.8, 4.0, 6.3, 8.7, 9.0, 9.1 and
9.2, respectively. The value after 5 minutes was 94.6% of that after 2 hours. Accordingly, a rise of charging
was good.

The toner was put into a development device, and continuous copying was carried out to make image
test. A good image was obtained at the initial stage of running. After obtaining 50,000 copies, the image
quality was not charged, and neither foner scattering nor offset occurred.

Further, the continuous copying test was carried out under high temperature and humidity conditions at
35°C and 85% RH and under low temperature and humidity conditions at 10°C and 30% RH. An image
quality substantially equal to that obtained by conducting copying under normal temperature and humidity
conditions was obtained. Neither foner scattering nor offset occurred.
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EXAMPLE 22

The quaternary ammonium salt (Compound 27) synthesized in the same manner as in Example 22 was
recovered by filtration, thoroughly washed with water and dried. Immediately after drying, the same calcium
carbonate (1.5 um) as that used in Example 20 was mixed with the salt. The mixture was pulverized in a
pulverizer to obtain Composition 33 composed of the quaternary ammonium salt and calcium carbonate
(75:25).

A toner was prepared in the same manner as in Example 1 except that Composition 33 was used in
place of Composition 1. The tribo charge quantity of the toner was measured.

After stirring of the toner with an iron powder carrier for 30 seconds, one minute, 3 minutes, 5 minutes,
10 minutes, 30 minutes and 2 hours, the tribo charge quantity (wC/g) were 2.6, 3.8, 6.0, 8.5, 8.8, 8.9 and
9.3, respecitively.

The value after 5 minutes was 91.4% of that after 2 hours. Accordingly, a rise of charging was good.

The toner was put into a development device, and continuous copying was carried out to make an
image test. A good image was obtained at the initial stage of running. After obtaining 50,000 copies, the
image quality was not changed, and neither toner scattering nor offset occurred.

Further, the continuous copying test was carried out under high temperature and humidity conditions at
35°C and 85% RH and under low temperature and humidity conditions at 10°C and 30% RH. An image
quality substantially equal to that obtained by conducting copying under normal temperature and humidity
conditions was obtained. Neither foner scattering nor offset occurred.

COMPARATIVE EXAMPLE 18

One part of the quaternary ammonium salt (Compound 27) synthesized and dried in the same manner
as in Example 21 was used, and a toner was prepared in the same manner as in Example 1 except that
aluminum hydroxide was omitted. The tribo charge quantity of the toner was measured.

After stirring of toner with an iron powder carrier for 30 seconds, one minute, 3 minutes, 5 minutes, 10
minutes and 2 hours, the tribo charge quantities (LC/g) were 2.0, 3.1, 5.2, 5.8, 7.0, 8.0 and 9.0, respectively.
The value after 5 minutes was 64.4% of that after 2 hours. Hence, a rise of charging was poor.

An image test was made in the same manner as in Example 1. A clear image which was not fogged
was obtained at the initial stage of running. However, after obtaining about 1,000 copies, an image which
was fogged and not clear was obtained.

COMPARATIVE EXAMPLE 19

A toner was prepared in the same manner as in Example 1 by using the quaternary ammonium salt
(Compound 27) synthesized and dried in the same manner as in Example 21 and the following composition.

Styrene-n-butyl methacrylate copolymer resin (Himer 88 parts
SBM-73F manufactured by Sanyo Kasei KK)

Low-molecular polypropylene (VISCOL 550-P 5 parts
manufactured by Sanyo Kasei KK)

Carbon black (#44 manufactured by Mitsubishi Kasei 5 parts
Corporation)

Quaternary ammonium salt (Compound 27) 1 part
Calcium carbonate (1.5 um) 1 part

The tribo charge quantity of the resulting toner was measured. After stirring of the toner with an iron
powder carrier for 30 seconds, one minute, 3 minutes, 5 minutes, 10 minutes and 2 hours, the tribo charge
quantities (LC/g) were 2.1, 3.3, 5.3, 6.0, 7.7, 8.0 and 9.2, respectively. The value after 5 minutes was 65.2%
of that after 2 hours. Hence, the toner had a poor rise of charging.

In the same manner as in Example 1, an image test was carried out. A clear image which was not
fogged was obtained at the initial stage of running. However, after obtaining about 1,000 copies, an image
which was fogged and not clear was obtained.
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EXAMPLES 23 TO 46, AND COMPARATIVE EXAMPLES 20 TO 43

Compositions 34 to 68 indicated in Table 4 were prepared by adding inorganic pigments during the
course of the preparation of the quaternary ammonium salt in the same manner as in Example 20, and used
in Examples 23 to 46 shown in Table 5. Compositions were prepared in the same manner as in
Comparative Example 19 by using the quaternary ammonium salt synthesized and dried in the same
manner as in Example 21, and used in Comparative Examples 20 to 43 shown in Table 6. The results are
shown in Tables 5 {o 6.

Binder resins, charge quantity-measuring method and the criterion used in the Tables are as follows.
Binder resins used in the preparation of toners:

A styrene-acrylic acid copolymer (Himer SBM-73 manufactured by Sanyo Kasei KK)
B: Styrene-acrylic acid copolymer (Himer TB-1000 manufactured by Sanyo Kasei KK)
C: Polyester (HP-313 manufactured by Nippon Gosei Kagaku KK)

D: Polyester (HP-320 manufactured by Nippon Gosei Kagaku KK)

E: Polyester (average molecular weight: 1500)

Charge quantity: Value measured after stirring for 2 hours.

Criterion: The mark O means that there is practically no problem.

The mark X means that there is practically a problem.
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EXAMPLE 47

55

There was dissolved 20.0 parts of N,N-dimethyl-N,N-ditetradecylammonium chloride in 100 parts of
methanol. To the resulting solution, there was added 8.2 parts of aluminum hydroxide (2 um). Subse-
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quently, a solution composed of 14.4 parts of sodium tetraphenylborate and 100 parts of methanol was
added thereto. The mixture was stirred at 30°C. The precipitated white precipitate was recovered by
filtration, thoroughly washed with water and dried to obtain Composition 69 composed of the quaternary
ammonium salt and aluminum hydroxide (80:20).

A toner was prepared in the same manner as in Example 1 except that Composition 69 was used in
place of Composition 1. The fribo charge quantity of the toner was measured. After stirring time for 30
seconds, one minute, 3 minutes, 5 minutes, 10 minutes, 30 minutes and 2 hours, the fribo charge quantities
(uC/g) were 2.5, 4.0, 6.1, 8.8, 9.0, 9.2 and 9.3, respectively. The value after 5 minutes was 94.6% of that
after 2 hours. Hence, a rise of charging was good.

The toner was put into a development device, and continuous copying was carried out to make an
image test. A good image was obtained at the initial stage of running. After obtaining 50,000 copies, the
image quality was not changed, and neither toner scattering nor offset occurred.

Further, the continuous copying test was carried out under high temperature and humidity conditions at
35°C and 85% RH and under low temperature and humidity conditions at 10°C and 30% RH. An image
quality substantially equal to that obtained by conducting copying under normal temperature and humidity
conditions was obtained. Neither foner scattering nor offset occurred.

EXAMPLE 48
Quaternary ammonium salt:
(C1aH29)2(CH3)2N®(CsH5).B®  (Compound 63)

There was dissolved 20.0 parts of N,N-dimethyl-N,N-ditetradecylammonium chloride in 100 parts of
aqueous methanol. To the resulting solution, there was added a solution composed of 14.4 part of sodium
tetraphenylborate and 100 parts of methanol. The mixture was stirred at 30°C. The resulting quaternary
ammonium salt (Compound 63) was recovered by filtration.

The wet cake was dispersed in 100 parts of water with stirring at room temperature. Subsequently, 8.2
parts of the same aluminum hydroxide (2 um) as that used in Example 47 was added thereto. The mixture
was stirred overnight. The product was recovered by filtration, thoroughly washed with water and dried fo
obtain Composition 70 composed of the quaternary ammonium salt (Compound 63) and aluminum
hydroxide (80:20).

A toner was prepared in the same manner as in Example 1 except that Composition 70 was used in
place of Composition 1. The tribo charge quantity of the toner was measured. After stirring of the toner with
an iron powder carrier for 30 seconds, one minute, 3 minutes, 5 minutes, 10 minutes, 30 minutes and 2
hours, the tribo charge quantities (LC/g) were 2.3, 4.0, 5.4, 8.6, 8.9, 9.0 and 9.3, respectively. The tribo
charge quantity after stirring for 5 minutes was 92.5% of that after 2 hours. Hence, there was obtained a
toner having a good rise of charging in a short period of time.

The toner was put into a development device, and continuous copying was carried out to make an
image test. A good image was obtained at the initial stage of running. After obtaining 50,000 copies, the
image quality was not changed, and neither toner scattering nor offset occurred. Further, the continuous
copying test was carried out under high temperature and humidity conditions and under low temperature
and humidity conditions. An image of good quality was obtained without being affected by environmental
conditions.

EXAMPLE 49

The quaternary ammonium salt (Compound 63) synthesized in the same manner as in Example 48 was
recovered by filtration and dried. Immediately after drying, the same aluminum hydroxide (2 um) as that
used in Example 47 was mixed with the salt. The mixture was pulverized in a pulverizer to obtain
Composition 71 composed of the quaternary ammonium salt and aluminum hydroxide (80:20).

A toner was prepared in the same manner as in Example 1 except that Composition 71 was used in
place of Composition 1. The tribo charge quantity of the toner was measured. After stirring of the toner with
an iron powder carrier for 30 seconds, one minute, 3 minutes, 5 minutes, 10 minutes, 30 minutes and 2
hours, the tribo charge quantities (LC/g) were 2.4, 4.1, 5.6, 8.4, 8.8, 9.0 and 9.2, respectively. The value
measured after stirring for 5 minutes was 91.3% of that after 2 hours. Hence, there was obtained a toner
having a good rise of charging in a short period of time.
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The toner was put into a development device, and continuous copying was carried out to make an
image test. A good image was obtained at the initial stage of running. After obtaining 50,000 copies, the
image quality was not changed, and neither toner scattering nor offset occurred.

Further, the continuous copying test was carried out under high temperature and humidity conditions at
35°C and 85% RH and under low temperature and humidity conditions at 10°C and 30% RH. An image
quality substantially equal to that obtained by conducting copying under normal temperature and humidity
conditions was obtained. Neither foner scattering nor offset occurred.

COMPARATIVE EXAMPLE 44

One part of the quaternary ammonium salt (Compound 63) synthesized and dried in the same manner
as in Example 48 was used, and a toner was prepared in the same manner as in Example 1 except that
aluminum hydroxide was omitted. The tribo charge quantity of the toner was measured. After stirring of the
resulting developer for 30 seconds, one minute, 3 minutes, 5 minutes, 10 minutes, 30 minutes and 2 hours,
the tribo charge quantities (LC/g) were 1.8, 3.0, 4.4, 6.0, 7.6, 8.6 and 9.4, respectively. The tribo charge
quantity after stirring for 5 minutes was 63.8% of that after 2 hours. Hence, a rise of charging was very
poor.

An image test was carried out in the same manner as in Example 1. A clear image which was not
fogged was obtained at the initial stage of running. However, after obtaining about 1,000 copies, an image
which was fogged and not clear was obtained.

COMPARATIVE EXAMPLE 45

A toner was prepared by using the quaternary ammonium salt (Compound 63) synthesized and dried in
the same manner as in Example 48 and the following composition in the same manner as in Example 1.

Styrene-n-butyl methacrylate copolymer resin (Himer 88 parts
SBM-73F manufactured by Sanyo Kasei KK)

Low-molecular polypropylene (VISCOL 550-P 5 parts
manufactured by Sanyo Kasei KK)

Carbon black (#44 manufactured by Mitsubishi Kasei 5 parts
Corporation)

Quaternary ammonium salt (Compound 63) 1 part
Aluminum hydroxide (2 um) 1 part

A developer was prepared by using the resulting toner in the same manner as in Example 1. After
stirring of the toner with an iron powder carrier for 30 seconds, one minute, 3 minutes, 10 minutes, 30
minutes and 2 hours, the tribo charge quantities (LC/g) were 1.9, 3.1, 4.8, 6.5, 7.8, 8.7 and 9.5, respectively.
The tribo charge quantity after stirring for 5 minutes was 68.4% of that after 2 hours. Hence, a rise of
charging was poor.

An image test was carried out in the same manner as in Example 1. A good image which was not
fogged was obtained at the initial stage of running. However, after obtaining about 1,000 copies, an image
which was fogged and not clear was obtained.

EXAMPLE 50

Composition 72 was prepared in the same manner as in Example 47 except that aluminum hydroxide
(30 um) was used in place of aluminum hydroxide (2 um). A toner was prepared in the same manner as in
Example 1 except that Composition 72 was used in place of Composition 1. The tribo charge quantity of the
toner was measured. After the mixing of the toner with an iron powder carrier for 30 seconds, one minute, 3
minutes, 5 minutes, 10 minutes, 30 minutes and 2 hours, the tribo charge quantities (LC/g) were 2.6, 4.3,
6.3, 8.9, 9.0, 9.3 and 9.3, respectively. The value after stirring for 5 minutes was 95.7% of that after 2 hours.
Hence, a rise of charging was good.

The toner was put into a development device, and continuous copying was carried out to make an
image test. A good image was obtained at the initial stage of running. After obtaining 50,000 copies, the
image quality was not changed, and neither toner scattering nor offset occurred.
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Further, the continuous copying test was carried out under high temperature and humidity conditions at
35°C and 85% RH and under low temperature and humidity conditions at 10°C and 30% RH. An image
quality substantially equal to that obtained by conducting copying under normal temperature and humidity
conditions was obtained. Neither foner scattering nor offset occurred.

EXAMPLE 51
Quaternary ammonium salt:
(C14H29)2(CH3)2N®«Br®  (Compound 64)

There were dissolved 12.5 parts of N,N-dimethyl-N-tetradecylamine and 20.0 parts of tetradecyl
bromide in 100 parts of methanol. To the resulting solution, there was added 18.0 paris of calcium
carbonate (1.5 um). The mixture was stirred at 50 ° C. The precipitated white precipitate was recovered by
filtration and dried to obtain Composition 73 composed of the quaternary ammonium salt and calcium
carbonate (50:50).

A toner was prepared in the same manner as in Example 1 except that Composition 73 was used in
place of Composition 1. The tribo charge quantity of the toner was measured. After stirring for 30 seconds,
one minute, 3 minutes, 5 minutes, 10 minutes, 30 minutes and 2 hours, the tribo charge quantities (LC/g)
were 3.3, 5.3, 7.2, 9.9, 10.1, 10.3 and 10.4, respectively. The value after stirring for 5 minutes was 95.2% of
that after 2 hours. Hence, a rise of charging was good.

The toner was put into a development device, and continuous copying was carried out to make an
image test. A good image was obtained at the initial stage of running. After obtaining 50,000 copies, the
image quality was not changed, and neither toner scattering nor offset occurred.

Further, the continuous copying test was carried out under high temperature and humidity conditions at
35°C and 85% RH and under low temperature and humidity conditions at 10°C and 30% RH. An image
quality substantially equal to that obtained by conducting copying under normal temperature and humidity
conditions was obtained. Neither foner scattering nor offset occurred.

EXAMPLE 52

There were dissolved 12.5 parts of N,N-dimethyl-N-tetradecylamine and 20.0 parts of tetradecyl
bromide in 100 parts of methanol. The mixture was stirred at 50 ° C. The formed quaternary ammonium salt
(Compound 64) was recovered by filtration.

The wet cake was dispersed in 60 parts of water with stirring at 10° C. Subsequently, 19 parts of the
same calcium carbonate (1.5 um) as that used in Example 51 was added thereto. The mixture was stirred
overnight. The product was recovered by filtration, washed with water and dried to obtain Composition 74
composed of the quaternary ammonium salt (Compound 64) and calcium carbonate (50:50).

A toner was prepared in the same manner as in Example 1 except that Composition 74 was used in
place of Composition 1. The tribo charge quantity of the toner was measured. After stirring the toner with an
iron powder carrier for 30 seconds, one minute, 3 minutes, 5 minutes, 10 minutes, 30 minutes and 2 hours,
the tribo charge quantities (uC/g) were 3.0, 5.0, 7.1, 9.5, 9.9, 10.2 and 10.3, respectively. The tribo charge
quantity after stirring for 5 minutes was 92.2% of that after 2 hours. Hence, there was obtained a toner
having a good rise of charging in a short period of time.

The toner was put into a development device, and continuous copying was carried out to make an
image test. A good image was obtained at the initial stage of running. After obtaining 50,000 copies, the
image quality was not changed, and neither toner scattering nor offset occurred. Further, the continuous
copying test was carried out under high temperature and humidity conditions and under low temperature
and humidity conditions. An image of good quality was obtained without being affected by environmental
conditions.

COMPARATIVE EXAMPLE 46

A toner was prepared in the same manner as in Example 1 except that 1.0 part of the quaternary
ammonium salt (Compound 64) synthesized and dried in the same manner as in Example 52 was used,
water was not used and aluminum hydroxide was omitted. The tribo charge quantity of the toner was
measured. After stirring the resulting developer for 30 seconds, one minute, 3 minutes, 5 minutes, 10
minutes, 30 minutes and 2 hours, the tribo charge quantities (L C/g) were 1.8, 3.0, 4.2, 5.3, 6.0, 6.8 and 7.3,
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respectively. The tribo charge quantity after stirring for 5 minutes was 72.6% of that after 2 hours. Hence,
the toner had a very poor rise of charging.

An image test was carried out in the same manner as in Example 1. A clear image which was not
fogged was obtained at the initial stage of running. However, after obtaining about 1,000 copies, an image
which was fogged and not clear was obtained.

EXAMPLES 53 TO 62 AND COMPARATIVE EXAMPLES 47 TO 56

Compositions 75 to 87 containing the quaternary ammonium salts indicated in Table 7 were prepared in
the same manner as in Example 47 and used in Examples 53 to 62 shown in Table 8. Further, the
quaternary ammonium salts were used in Comparative Examples 47 to 56 in the same manner as in
Comparative Example 45. The results are shown in Tables 8 and 9.

Binder resins, charge quantity-measuring method and the criterion of the evaluation of each item used
in Tables 8 and 9 are as follows.

Binder resins used in the preparation of toners:

A styrene-acrylic resin copolymer (Himer SBM-73 manufactured by Sanyo Kasei KK)
B: Styrene-acrylic resin copolymer (Himer TB-1000 manufactured by Sanyo Kasei KK)
C: Polyester (HP-313 manufactured by Nippon Gosei Kagaku KK)

D: Polyester (HP-320 manufactured by Nippon Gosei Kagaku KK)

E: Polystyrene (average molecular weight: 1500)

Charge quantity: Value measured after stirring for 2 hours.

Criterion: The mark O means that there is practically no problem.

The mark X means that there is practically a problem.
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It is seen from Examples and Comparative Examples that when the charge controlling agent composi-
tion according to the present invention, which comprises the quaternary ammonium salt and the inorganic
pigment is used, the dispersibility of the quaternary ammonium salt having a charge controlling effect in the
resin can be well-improved, and each toner particle has good charging characteristics, that is, a uniform

charging level and excellent charge retention. As a result, the toner particles and the carrier can be

55
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dispersed in each other in a short period of time, a rise of charging becomes rapider, and copying speed
can be increased, and at the same time, the life of the toner can be prolonged and the toner is scarcely
affected by the change of environmental conditions due to the change of temperature and humidity.

While the present invention has been described in detail and with reference to specific embodiments
thereof, it is apparent to one skilled in the art that various changes and modifications can be made therein
without departing from the spirit and the scope of the present invention.

Claims

1. A charge controlling agent composition comprising a quaternary ammonium salt and an inorganic
pigment selected from the group consisting of barium sulfate, magnesium hydroxide, aluminum
hydroxide, calcium carbonate, magnesium carbonate, barium carbonate, calcium sulfate, zinc silicate,
calcium silicate, aluminum silicate, magnesium silicate and magnesium hydrogenphosphate.

2. The charge controlling agent composition of claim 1, wherein the weight ratio of said quaternary
ammonium salt fo said inorganic pigment is from 0.5 fo 99.5.

3. The charge controlling agent composition of claim 1, wherein said charge controlling agent composition
is obtained by adding the inorganic pigment or inorganic compounds which form the inorganic pigment
during the preparation of said quaternary ammonium salt, separating the resulting quaternary ammo-
nium salt containing inorganic pigment, then drying the quaternary ammonium salt containing inorganic
pigment.

4. The charge controlling agent composition of claim 1, wherein said charge controlling agent is prepared
by mixing the quaternary ammonium salt and the inorganic pigment in the presence of a solvent, and
then drying the resulting mixture.

5. The charge controlling agent composition of claim 1, wherein said charge controlling agent is prepared
by mixing and stirring the quaternary ammonium salt and the inorganic pigment so as to uniformly
adhere the inorganic pigment onto the particles of the quaternary ammonium salt.

6. The charge controlling agent composition of claim 1, wherein said quaternary ammonium salt is
selected from the following compounds presented by the following formulas (1) to (VII):

Ry )
[ R,,-I!I-Rz _} X8 (I)
| —

R;

wherein Rq, Rz, Rz and R:s may be the same or different and each represents a hydrogen atom or an
alkyl group containing 1 to 30 carbon atoms, an aralkyl group containing 7 to 30 carbon atoms or an
aryl group containing 6 to 30 carbon atoms each of which may have one or more members selected
from the group consisting of an amino group, an ether bond, a thioether bond, an alkoxy group, a
hydroxy group, a carbonic acid amide group, a sulfonamide group, an urethane bond, a chloromethyl
group, a nitro group, an aromatic group containing 6 to 30 carbon atoms and an aromatic heterocyclic
group containing 6 to 30; and X° represents an anion;
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— ~ (11)
Ry =N N-R, |x©

wherein Rs, Re, R7, Rs and Rs may be the same or different and each represents a hydrogen atom or
an alkyl group containing 1 to 30 carbon atoms, an aralkyl group containing 7 to 30 carbon atoms or an
aryl group containing 6 to 30 carbon atoms each of which may have one or more members selected
from the group consisting of an amino group, an ether bond, a thioether bond, an alkoxy group, a
hydroxy group, a carbonic acid amide group, a sulfonamide group, an urethane bond, a chloromethyl
group, a nitro group, an aromatic group containing 6 to 30 carbon atoms and an aromatic heterocyclic
group containing 6 to 30 carbon atoms; and X°® represents an anion; provided that Rs and Rs or Ry and
Rs may be combined with each other to form an alicyclic or aromatic ring containing 6 to 30 carbon
atoms;

®

R1o0

wherein Rio and R11 may be the same or different and each represents an alkyl group containing 1 to
30 carbon atoms, an aralkyl group containing 7 to 30 carbon atoms or an aryl group containing 6 to 30
carbon atoms each of which may have one or more members selected from the group consisting of an
amino group, an ether bond, a thioether bond, an alkoxy group, a hydroxy group, a carbonic acid amide
group, a sulfonamide group, an urethane bond, a chloromethyl group, a nitro group, an aromatic group
containing 6 to 30 carbon atoms and an aromatic heterocyclic group containing 6 to 30 carbon atoms;
and X® represents an anion; provided that Ri1 may represent a hydrogen atom;

Y @
|t /13 _
NN (IV)
|

Rig

wherein Ri2, R13 and R14 may be the same or different and each represents an alkyl group containing
1 to 30 carbon atoms, an aralkyl group containing 7 to 30 carbon atoms or an aryl group containing 6 to
30 carbon atoms each of which may have one or more members selected from the group consisting of
an amino group, an ether bond, a thioether bond, an alkoxy group, a hydroxy group, a carbonic acid
amide group, a sulfonamide group, an urethane bond, a chloromethy! group, a nitro group, an aromatic
group containing 6 to 30 carbon atoms and an aromatic heterocyclic group containing 6 to 30 carbon
atoms; Y presents a carbon, oxygen or sulfur atom; and X° represents an anion; provided that Ry3 and
R14+ may be a hydrogen atom;
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Rlls

Ny D - (V)
Ry l P Rig | X

N

wherein Ris, Ris and Ri7 may be the same or different and each represents an alkyl group containing
1 to 30 carbon atoms, an aralkyl group containing 7 to 30 carbon atoms or an aryl group containing 6 to
30 carbon atoms each of which may have one or more members selected from the group consisting of
an amino group, an ether bond, a thioether bond, an alkoxy group, a hydroxy group, a carbonic acid
amide group, a sulfonamide group, an urethane bond, a chloromethy! group, a nitro group, an aromatic
group containing 6 to 30 carbon atoms and an aromatic heterocyclic group containing 6 to 30 carbon
atoms; and X°® represents an anion; provided that Ris and Ri7 may represent a hydrogen atom;

1
R,s—N N—R, 2X° (VI)

wherein Rig and R1s may be the same or different and each represents an alkyl group containing 1 to
30 carbon atoms, an aralkyl group containing 7 to 30 carbon atoms or an aryl group containing 6 to 30
carbon atoms which may have one or more members selected from the group consisting of an amino
group, an ether bond, a thioether bond, an alkoxy group, a hydroxy group, a carbonic acid amide
group, a sulfonamide group, an urethane bond, a chloromethyl group, a nitro group, an aromatic group
containing 6 to 30 carbon atoms and an aromatic heterocyclic group containing 6 to 30 carbon atoms;
and X°® represents an anion; and

R,p—N N X® (VII)

wherein Roo represents an alkyl group containing 1 to 30 carbon atoms, an aralkyl group containing 7
to 30 carbon atoms or an aryl group containing 6 to 30 carbon atoms which may have one or more
members selected from the group consisting of an amino group, an ether bond, a thioether bond, an
alkoxy group, a hydroxy group, a carbonic acid amide group, a sulfonamide group, an urethane bond, a
chloromethyl group, a nitro group, an aromatic group containing 6 to 30 carbon atoms and an aromatic
heterocyclic group containing 6 to 30; and X® represents an anion; and wherein said anion is an ion of
a halogen atom, ClO.~, BF:~, PF.~, sulfate ion, nitrate ion, borate ion, phosphate ion, an organic
sulfate ion, an organic phosphate ion, a carbonic acid ion, a tetraphenyl borate ion, a cyanate ion, a
phenolate ion, a polyacid ion containing molybdenum or tungsten atom, or an anion of an organic
sulfonic acid.

An electrophotographic toner obtained by mixing a binder resin, a colorant, and a charge controlling
agent composition comprising a quaternary ammonium salt and an inorganic pigment selected from the
group consisting of barium sulfate, magnesium hydroxide, aluminum hydroxide, calcium carbonate,
magnesium carbonate, barium carbonate, calcium sulfate, zinc silicate, calcium silicate, aluminum
silicate, magnesium silicate and magnesium hydrogenphosphate.
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The electrophotographic toner of claim 7, wherein said charge controlling agent composition is present
in an amount of 0.1 to 15 % by weight in the electrophotographic toner.

The electrophotographic toner of claim 7, wherein the weight ratio of said quaternary ammonium salt to
said inorganic pigment in said charge controlling agent composition is from 0.5 to 99.5.

The electrophotographic toner of claim 7, wherein said charge controlling agent composition is obtained
by adding the inorganic pigment or inorganic compounds which forms the inorganic pigment during the
preparation of said quaternary ammonium salt, separating the resulting quaternary ammonium salt
containing inorganic pigment, then drying the quaternary ammonium salt containing inorganic pigment.

The electrophotographic toner of claim 7, wherein said charge controlling agent composition is
prepared by mixing the quaternary ammonium salt and the inorganic pigment in the presence of a
solvent, and then drying the resulting mixture.

The electrophotographic toner of claim 7, wherein said charge controlling agent composition is
prepared by mixing and stirring the quaternary ammonium salt and the inorganic pigment so as to
adhere the inorganic pigment onto the particles of the quaternary ammonium salt.

The electrophotographic toner of claim 7, wherein said quaternary ammonium salt is selected from the
following compounds presented by the following formulas (1) to (VII):

R, ®

R,~N-R, X® (1)

wherein Rq, Rz, Rz and R:s may be the same or different and each represents a hydrogen atom or an
alkyl group containing 1 to 30 carbon atoms, an aralkyl group containing 7 to 30 carbon atoms or an
aryl group containing 6 to 30 carbon atoms each of which may have one or more members selected
from the group consisting of an amino group, an ether bond, a thioether bond, an alkoxy group, a
hydroxy group, a carbonic acid amide group, a sulfonamide group, an urethane bond, a chloromethyl
group, a nitro group, an aromatic group containing 6 to 30 carbon atoms and an aromatic heterocyclic
group containing 6 to 30; and X° represents an anion;

% Re R N®
R, —N N-R, |x®© (11)
\/
\ ‘R7 s

wherein Rs, Re, R7, Rs and Rs may be the same or different and each represents a hydrogen atom or
an alkyl group containing 1 to 30 carbon atoms, an aralkyl group containing 7 to 30 carbon atoms or an
aryl group containing 6 to 30 carbon atoms each of which may have one or more members selected
from the group consisting of an amino group, an ether bond, a thioether bond, an alkoxy group, a
hydroxy group, a carbonic acid amide group, a sulfonamide group, an urethane bond, a chloromethyl
group, a nitro group, an aromatic group containing 6 to 30 carbon atoms and an aromatic heterocyclic
group containing 6 to 30 carbon atoms; and X°® represents an anion; provided that Rs and Rs or Ry and
Rs may be combined with each other to form an alicyclic or aromatic ring containing 6 to 30 carbon
atoms;
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_ ®
- R11| XO (I11)

l
R1o

wherein Rio and R11 may be the same or different and each represents an alkyl group containing 1 to
30 carbon atoms, an aralkyl group containing 7 to 30 carbon atoms or an aryl group containing 6 to 30
carbon atoms each of which may have one or more members selected from the group consisting of an
amino group, an ether bond, a thioether bond, an alkoxy group, a hydroxy group, a carbonic acid amide
group, a sulfonamide group, an urethane bond, a chloromethyl group, a nitro group, an aromatic group
containing 6 to 30 carbon atoms and an aromatic heterocyclic group containing 6 to 30 carbon atoms;
and X® represents an anion; provided that Ri1 may represent a hydrogen atom;

v @
. . 13 .
PN/, (IV)
|

Rig

wherein Ri2, R13 and R14 may be the same or different and each represents an alkyl group containing
1 to 30 carbon atoms, an aralkyl group containing 7 to 30 carbon atoms or an aryl group containing 6 to
30 carbon atoms each of which may have one or more members selected from the group consisting of
an amino group, an ether bond, a thioether bond, an alkoxy group, a hydroxy group, a carbonic acid
amide group, a sulfonamide group, an urethane bond, a chloromethy! group, a nitro group, an aromatic
group containing 6 to 30 carbon atoms and an aromatic heterocyclic group containing 6 to 30 carbon
atoms; Y presents a carbon, oxygen or sulfur atom; and X° represents an anion; provided that Ry3 and
R14+ may be a hydrogen atom;

Ris

|
{ll__)
| N o W
Y/
_ N

wherein Ris, Ris and Ri7 may be the same or different and each represents an alkyl group containing
1 to 30 carbon atoms, an aralkyl group containing 7 to 30 carbon atoms or an aryl group containing 6 to
30 carbon atoms each of which may have one or more members selected from the group consisting of
an amino group, an ether bond, a thioether bond, an alkoxy group, a hydroxy group, a carbonic acid
amide group, a sulfonamide group, an urethane bond, a chloromethy! group, a nitro group, an aromatic
group containing 6 to 30 carbon atoms and an aromatic heterocyclic group containing 6 to 30 carbon
atoms; and X°® represents an anion; provided that Ris and Ri7 may represent a hydrogen atom;

47



(&)

10

15

20

25

30

35

40

45

50

55

EP 0 575 805 A1

_'IZQ

[- R;s—N N—RwJ 2X8 (VI)

wherein Rig and R1s may be the same or different and each represents an alkyl group containing 1 to
30 carbon atoms, an aralkyl group containing 7 to 30 carbon atoms or an aryl group containing 6 to 30
carbon atoms which may have one or more members selected from the group consisting of an amino
group, an ether bond, a thioether bond, an alkoxy group, a hydroxy group, a carbonic acid amide
group, a sulfonamide group, an urethane bond, a chloromethyl group, a nitro group, an aromatic group
containing 6 to 30 carbon atoms and an aromatic heterocyclic group containing 6 to 30 carbon atoms;
and X°® represents an anion; and

Ryg—N N X® (VII)

wherein Roo represents an alkyl group containing 1 to 30 carbon atoms, an aralkyl group containing 7
to 30 carbon atoms or an aryl group containing 6 to 30 carbon atoms which may have one or more
members selected from the group consisting of an amino group, an ether bond, a thioether bond, an
alkoxy group, a hydroxy group, a carbonic acid amide group, a sulfonamide group, an urethane bond, a
chloromethyl group, a nitro group, an aromatic group containing 6 to 30 carbon atoms and an aromatic
heterocyclic group containing 6 to 30; and X°® represents an anion; and

wherein said anion is an ion of a halogen atom, ClOs~, BF4~, PF,~, sulfate ion, nitrate ion, borate ion,
phosphate ion, an organic sulfate ion, an organic phosphate ion, a carbonic acid ion, a tetraphenyl
borate ion, a cyanate ion, a phenolate ion, a polyacid ion containing molybdenum or tungsten atom, or
an anion of an organic sulfonic acid.
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