
EP 0 251 326 B1 Description FIELD OF THE INVENTION AND RELATED ART 5
The present invention relates to a dry toner for use in dry
electrophotography. More specifically, the present invention relates to a
dry toner preferably used in a copying machine having a hot roller fixer
whereby a transfer paper having a toner image thereon is passed through two
rotating rollers to fix the toner image by the action of heat and pressure.
Conventionally, in the electrophotographic process using a dry toner, an
electrostatic latent image is 10  ordinarily developed with a toner having
a triboelectric charge, the resulting toner image is transferred onto a
transfer paper, and the transfer paper having the toner image thereon is
passed through a fixer to fix the toner image on the transfer paper. In the
fixing step of such an electrophotographic process, an abnormal phenomenon
called "tailing" occurs in some cases. The tailing phenomenon includes
"flow-tailing" that the toner forming a copied image or line is partly
drifted backwards, i.e., in the reverse direction with respect to 15  the
transfer paper movement (see Figure 2 in comparison with a normal image in
Figure 1), and "explosion- tailing" that toner constituting a part of a
copied image is wholly scattered backwards to remove or cut the copied
image. The tailing phenomenon is liable to be caused by a dry toner, and is
particularly liable to occur in a copying machine using a one-component
type toner (especially, one-component magnetic toner which is 20 provided
with a triboelectric charge through friction with a sleeve and without
using carrier particles. The tailing remarkably degrades the quality of
images formed by the dry electrophotographic process, so that the
prevention thereof has been one of the most important problems involved in
the electrophotog- raphic process. It is considered that the tailing
phenomenon is caused by ununiform triboelectric charge provided to 25
toner particles. More specifically, toner particles having a broad
distribution of triboelectric charges include a considerable amount of
toner particles having a small triboelectric charge (i.e., particles having
a small attachment force onto a transfer paper). For this reason, there is
presumably a tendency that the toner particles having a small triboelectric
charge are released from the transfer paper in the transfer step due to
various forces, such as pressure exerted when the transfer paper is passed
through fixing rollers, wind 30 force, impacting force, and repulsion
caused by charge through friction with rollers. As a result, a conventional
toner presumably has a tendency to cause the above-mentioned release
phenomenon driftedly at the whole or a part of a letter or line image
(flow-tailing) or intensively at a part of a letter or line image
(explosion-tailing). 



It has been practiced to add a charge control agent in order to control the
chargeability of a toner. For 35 example, U.S. Patent No. 4,206,064
discloses metal complexes of salicylic acid and an alkylsalicylic acid as a
substantially colorless charge control agent which has been proposed to
substitute for densely colored metal-containing monoazo dyes as disclosed
in Japanese Patent Publn. No. 26478/1970. A toner containing the metal
complex is markedly improved in chargeability compared with a toner not
containing the metal complex and also has a sharp distribution of
triboelectric charges. However, such a toner containing the 40 metal
complex can still cause "tailing" under some fixing conditions, so that a
toner having further improved electrophotographic characteristics including
freeness from such a tailing phenomenon is demanded. GB-A-2 090 008
discloses a dry toner for developing electrostatic images containing a
metal complex compound of an aromatic hydroxycarboxylic acid, which has a
good compatibility with a toner binder composition, is substantially
colorless and is capable of negatively charging the toner. 45     US-A-4
562 136 discloses a two-component dry-type developer comprising carrier
particles and toner particles containing a specific monoazo metal complex
dye as a negative change control agent. SUMMARY OF THE INVENTION so     An
object of the present invention is to provide a dry toner capable of
preventing an image defect called "tailing" generated in the fixing step of
a dry electrophotography. Another object of the present invention is to
provide a dry toner excellent in developing characteristic and transfer
characteristic and also capable of providing images with a high density. A
further object of the present invention is to provide a one-component
magnetic toner with markedly 55  reduced tendency of causing a tailing
phenomenon. According to the present invention, there is provided a dry
electrophotographic toner, comprising: a binder resin, a metal complex
compound (A) of an aromatic hydroxycarboxylic acid having a lipophilic
group, and a metal complex salt-type monoazo dye (B) having a hydrophilic
group, the metal complex 2    EP 0 251 326 B1 compound (A) and the monoazo
dye (B) being added each in a proportion of 0.1 to 10.0 wt. parts per 100
wt. parts of the binder resin so that they provide a ratio of the compound
(A)/the dye (B) in the range of 1/10 to 10.0. 5 BRIEF DESCRIPTION OF THE
DRAWINGS 



Figures 1, 2 and 3 are photographs of fixed toner images, wherein Figure 1
shows a good fixed image substantially free of tailing; Figure 2 shows a
fixed image with "flow-tailing", and Figure 3 shows a fixed image with
"explosion-tailing". 10 DETAILED DESCRIPTION OF THE INVENTION We have
investigated the triboelectric characteristic of a toner containing
different types of charge control agents in combination compared with that
of a toner containing a single type of charge control 15 agent. As a
result, it has been found that the combination of a metal complex of a
specific carboxylic acid having a lipophilic group (A) and a metal complex
salt of a monoazo salt having a hydrophilic group (B) provides a remarkable
effect of uniformizing triboelectric charge, and further the combination
remarkably suppresses the above mentioned "tailing" phenomenon. The reason
why the toner of the present invention can prevent the tailing phenomenon
is presumed as 20 follows. The above metal complex compound (A) and metal
complex-salt type monoazo dye (B), when added separatedly into a toner in
the form of particles, provide a negative charge control characteristic and
generally enhances the triboelectric chargeability of the toner. When the
metal complex compound (A) and the metal complex type monoazo dye (B)
respectively in particulate form are copresent in a toner, the 25
triboelectric chargeability of the toner is enhanced due to the metal
complex compound (A) having a lipophilic group, and an excessively high
triboelectric charge is partly neutralized and suppressed due to leakage
through the hydrophilic group of the monoazo dye (B) present in the
neighborhood of the metal complex compound (A), whereby the triboelectric
charge densities of the individual toner particle surfaces of the
respective toner particles are averaged. As a result, in the developing
step, occurrence of toner 30 particles with too small a triboelectric
charge is suppressed, while an excessively large triboelectric charge is
leaked, so that the toner is caused to have a uniform and sharp
triboelectric distribution. Consequently, it is presumed that in the
transfer step, the electrostatic force of attachment acting between the
toner image composed of toner particles having a uniform triboelectric
charge distribution and the transfer paper is enhanced as a whole, so that
the release of toner particles constituting the toner image 35 from the
transfer paper is suppressed to prevent the occurrence of "tailing". The
above-mentioned uniformization of triboelectric charge in the toner of the
present invention also provides improved developing characteristic and
transfer characteristic, which lead to an increased image density of toner
image. The lipophilic group in the metal complex compound (A) is a
non-polar atomic group having very little 



40 affinity with water and a large affinity with oil. Examples of the
lipophilic group include aliphatic hydrocarbon groups having preferably 1 -
12 carbon atoms, more preferably 4 - 10 carbon atoms; alicyclic hydrocarbon
groups having preferably 5 - 12 carbon atoms, more preferably 6 - 8 carbon
atoms; and aromatic hydrocarbon groups having preferably 6 - 12 carbon
atoms, more preferably 6 - 10 carbon atoms. It is preferred that the
lipophilic group is free of a  hydrophilic substituent. 45    The
lipophilic group of the metal complex compound (A) preferably comprises an
aliphatic hydrocarbon group, particularly an alkyl group, directly attached
to the aromatic cyclic (monocyclic or polycyclic) hydrocarbon group of the
metal complex compound (A). In the metal complex compound (A) having such a
lipophilic group, the aromatic hydroxycarboxylic acid as a ligand may
preferably comprise a benzene ring or a naphthalene ring and be bound to
the metal atom with the carboxylic group and the hydroxyl group. 50 The
metal complex compound (A) may preferably be one having a ligand
represented by the following partial structural formula: 55 3    EP 0 251
326 B1 [ERR] 10   wherein   [err] and [err] may be hydrogen atom or
lipophilic group and can form a ring through their combination. The
hydrophilic group of the monoazo dye (B) is a polar atomic group having a
strong interaction with water. Principal examples of the hydrophilic group
include [err],  -COOM, [err], -COOH, [err], -CN, -OH, [err], -X, and [err],
wherein R denotes an alkyl group, M denotes an alkali metal or 15  [err],
and X denotes a halogen. Preferred examples of the hydrophilic group
include halogen (-X), carboxyl (-COOH), hydroxyl (-OH), nitro [err], sulfo
[err], and sulfamide (-SO2 NH2). The metal complex salt type monoazo dye
(B) having a hydrophilic group may preferably be one having a benzene ring
or a naphthalene ring in its ligand structure and having an 0,0'-dioxyazo
structure. A particularly preferred class of the monoazo dye (B) is one
having a ligand represented by the 20 following partial structural formula:
[ERR] 30 



wherein [err] - [err] denote hydrogen atom or hydrophilic group. The
above-mentioned hydrophilic group may preferably be bonded to the
monocyclic or polycyclic group (e.g., benzene ring or naphthalene ring) of
the monoazo dye (B). 35     The compound (A) and the dye (B), when added
separately into a toner, exhibit a negative charge- controlling
characteristic. The present invention effectively utilizes the interaction
of the compound (A) and the dye (B) used in combination, thereby to realize
a uniform triboelectric charge distribution of the toner particles. In the
toner of the present invention, it is further preferred that one or more of
the following conditions (a) - (e) are satisfied in order to further
enhances the effect of co-use of the compound (A) and 40 the dye (B). (a)
The metal atoms constituting the metal complexes of the compound (A) and
the dye (B) are the same. This condition is preferred because the particles
of the compound (A) and the dye (B) are caused to have almost identical
mutual solubility to the binder resin. (b) The metal atom in the metal
complexes is Cr. In this case, the negative chargeability of the toner is
45    enhanced to an appropriate level. (c) The compound (A) and the dye
(B) are in the form of fine particles in order to improve the
dispersibility in the binder resin. More specifically, it is preferred that
they have a volume-average particle size [err] of 9.0 [err] or below, and a
number-average particle dize [err] of 5.0 [err] or below. (d) The compound
(A) and the dye (B) have electrical resistivities on substantially the same
order. More 50  specifically, the compound (A) and the dye (B) have a ratio
of volume resistivity (compound (A)/dye (B)) on the order of [err] - [err].
In this case, the triboelectric charge is further uniformized. (e) The melt
index (Ml) of the toner is small. More specifically, it is preferred that
the condition of Ml [err] 10, particularly Ml [err] 5, is satisfied. This
is because the particles of the compound (A) and the dye (B) are well
dispersed in the binder resin at the time of melt-kneading. The Ml value
used herein refers to those 55    measured according to JIS K-7210 under
the conditions of a temperature of [err] and a pressure of 10 Kg. The
compound (A) may preferably be a metal complex of a salicylic acid-type or
a naphthoic acid-type represented by the following formulas (I) - (III). 4
EP 0 251 326 B1 



[ERR] In the above formulas,   [err]  and [err] denote the same or
different groups which may be hydrogen or a hydrocarbon group (alkyl group
or alkenyl group) of [err] or less provided that at least one of [err] -
[err] 30 denotes a hydrocarbon group described above in the formula (I); a
and b denote a hydrocarbon group of [err] - [err] (preferably an alkyl
group) attached to the benzene ring or capable of forming a benzene ring or
cyclohexene ring. In the case where a or b forms a cyclic structure in the
formula (II), the cyclic structure can further have a hydrocarbon group as
described above. In the formula (III), c and d denote a hydrocarbon group
(preferably an alkyl group) of [err] - [err] attached to the benzene group
or can form a 35 benzene ring or a cyclohexene ring. In the formula (III),
either one of a and b and either one of c and d forming a ring structure
can further have a hydrocarbon group as described above. Further, in the
above formulas, the counter ion [err] may be    [err]  or [err], and Me
denotes Cr, Ni, Co, Cu or Zn. As is understood from the above formulas, the
ligands bound to the metal atom need not be the same. In such a case, it is
required that at least one of the ligands is a ligand of an aromatic
hydroxycarboxylic 40 acid having a lipophilic group. In the salicylic
acid-type or naphtholic acid-type metal complex of the above formulas (I) -
(III). The alkyl group constituting   [err]  and [err] may preferably have
5 or less carbon atoms. Particularly, a tertiary butyl group or a tertiary
amyl group is preferred. More specifically, in the present invention,
chromium complex of 3,5-di-tertiary butyl-salicylic acid or chromium
complex of mono-tertiary butylsalicyclic acid is 45 particularly preferably
used as the compound (A). Particularly preferred examples of the metal
complex compound (A) are those represented by the following formulas A-1 to
A-3: so 55 5    EP 0 251 326 B1 [ERR] t-C H9 30 The metal complex salt-type
monoazo dye (B) may be those known as charge control agents for 



negatively chargeable toners. Preferred classes of the monoazo dyes are
metal complex salt-type monoazo dyes of the following formulas (IV) or (V)
wherein coupling products of phenol or naphthol derivatives are contained
as the ligands. 35 40 45 50 55 6    EP 0251 326 B1 10
(IV) [ERR] 35     In the formulas, X, Y and Z denote the same or different
groups selected from hydrogen, halogen, carboxyl, hydroxyl, nitro, sulfo
and sulfamide. In the formula (IV) or (V), at least one of the substituent
groups X, Y and Z attached to an aromatic ring should be a hydrophilic
functional group as described above. In the formulas, the counter ion [err]
may be    [err]  or [err]. Me denotes Cr, Ni, Co, Cu or Zn. 40     In the
dye (B), a plurality of ligands bound to a metal atom can be different but
are preferably the same. Particularly preferred examples of the monoazo
dyes (B) include those represented by the following structural formulas B-1
to B-6. 45 50 55 7    EP 0 251 326 81 5 



[ERR] 20 35 40 45 so 55 8    EP 0 251 326 B1 5 [ERR] 50 55    B-5 [ERR] 15
B-6 The compound (A) and the dye (B) are used at a weight ratio of the
compound (A)/the dye (B) of 1/10 35  to 10.0, more preferably 1/3 to 3.0.
The compound (A) and the dye (B) are added in an amount of 0.1 - 10.0 wt.
parts, more preferably 0.5 - 4.0 wt. parts, per 100 wt. parts of the binder
resin so that they provide a ratio of the compound (A)/the dye (B) in the
range of 1/10 to 10.0. The total amount of the compound (A) and the dye (B)
may preferably be 0.6 - 5 wt. parts per 100 wt. parts of the binder resin.
40     The toner of the present invention can be particularly effectively
provided as a magnetic toner. The magnetic powder to be incorporated in the
toner in this case may be powder of a magnetizable material inclusive of a
metal such as Fe, Ni, Co and Mn or an alloy or oxide of these metals. The
magnetic powder 



may preferably have an average particle size of 1 [err] or smaller. The
magnetic powder may be used in a proportion of 30 - 150 wt. parts,
preferably 30 - 100 wt. parts, further preferably 50 - 70 wt. parts, per
100 45 wt. parts of the binder resin. The binder resin used in the present
invention may be homopolymers of styrene and its derivatives, such as
polystyrene, poly-p-chlorostyrene and polyvinyltoluene; styrene copolymers
such as styrene-p- chlorostyrene copolymer, styrene-propylene copolymer,
styrene-vinyltoluene copolymer, styrene-vinylnap- thalene copolymer,
styrene-methyl acrylate copolymer, styrene-ethyl acrylate copolymer,
styrene-butyl 50 acrylate copolymer, styrene-octyl acrylate copolymer,
styrene-methyl methacrylate copolymer, styrene- ethyl methacrylate
copolymer, styrene-butyl methacrylate copolymer, styrene-methyl
[err]-chloroacrylate copolymer, styrene-acrylonitrile copolymer,
styrene-vinyl methyl ether copolymer, styrene-vinyl ethyl ether copolymer,
styrene-vinyl methyl ketone copolymer, styrene-butadiene copolymer,
styrene-isoprene copolymer, and styrene-acrylonitrileindene copolymer;
polyvinyl chloride, polyvinyl acetate, polyester, 55 epoxy resin, polyvinyl
butyral, terpene resin, phenolic resin, xylene resin, and aromatic
petroleum resin. These resins may be used singly or in mixture. When the
toner is for hot-roller fixation, the binder may preferably comprise a
styrene-acrylic resin-type copolymer (inclusive of styrene-acrylic acid
ester copolymer and styrene-methacrylic acid ester copolymer. 10    EP 0
251 326 B1 Particularly preferred examples include styrene-n-butyl acrylate
(St-nBA) copolymer, styrene-2-ethylhexyl acrylate (St-2EHMA) copolymer,
styrene-n-butyl methacrylate (St-nBMA) copolymer, styrene-n-butyl ac-
rylate-2-ethylhexyl methacrylate copolymer (St-nBA-2EHMA) copolymer in view
of the developing char- acteristic and fixing characteristic of the
resultant toner. 5      The toner of the present invention may be generally
prepared in the following manner. (1) The binder resin, the compound (A)
and the dye (B) are blended by uniform dispersion by means of a blender
such as Henschel mixer together with optionally added magnetic material or
dye or pigment as a colorant. (2) The above blended mixture is subjected to
melt-kneading by using a kneading means such as a 10    kneader, extruder,
or roller mill. (3) The kneaded product is coarsely crushed by means of a
crusher such a cutter mill or hammer mill 



and then finely pulverized by means of a pulverizer such as a jet mill. (4)
The finely pulverized product is subjected to classification for providing
a uniform particle size distribution by means of a classifier such as a
zigzag classifier, thereby to provide a toner of the present 15
invention. (5) An external additive such as fine powder of hydrophobic
silica, a fluorine-containing resin such as polyvinylidene fluoride, or
metal oxide may be added to the classified product, as desired, as a
flowability improve or auxiliary charge control agent, and blended by means
of a blender such as a Henschel mixer. The hydrophobic silica may
preferably be added in a proportion of 0.05 - 3 wt. parts per 20    100 wt.
parts of the toner. The fluorine-containing resin powder may preferably be
added in a proportion of 0.05 - 3 wt. parts per 100 wt. parts of the toner.
As another process for producing the toner of the present invention, the
polymerization process or the encapsulation process can be used. The
outline of these processes is summarized as follows. 25  [Polymerization
process] (1) A monomer composition comprising a polymerizable monomer, the
compound A and the dye B, (and optionally a polymerization initiator and a
colorant) may be dispersed into particles in an aqueous dispersion medium.
30    (2) The particles of the monomer composition are classified into an
appropriate particle size range. (3) The monomer composition particles
whithin a prescribed particle size range after the classification is
subjected to polymerization. (4) After the removal of a dispersant through
an appropriate treatment, the polymerized product is filtered, washed with
water and dried to obtain a toner. 35 [Encapsulation process] (1)  A binder
resin, the compound A and the dye B (and optionally a colorant and or
magnetic material) is melt-kneaded to form a toner core material in a
molten state. 40    (2) The toner core material is stirred vigorously in
water to form fine particles of the core material. (3) The fine core
particles are dispersed in a solution of a shell material, and a poor
solvent is added thereto under stirring to coat the core particle surfaces
with the shell material to effect encapsulation. (4) The capsules obtained
above are recovered through filtration and drying to obtain a toner. As
described above, according to the present invention, there is provided a
toner for dry electrophotog- 45 raphy which contains a binder resin and two
kinds of charge control agents dispersed therein showing different
behaviors with respect to triboelectric charge when contained in the same
toner, thereby to show a 



uniform triboelectric chargeability. The toner of the present invention
exhibits particularly excellent performances when applied to such an
electrophotographic process wherein a positively charged latent image is
formed on an electrostatic latent 50  image-bearing member such as a
selenium  photosensitive  member; the  latent image is developed  with an
insulating toner having a negative triboelectric charge to form a toner
image; the toner image on the latent image bearing member is transferred to
a transfer receiving material such as plain paper in the manner of corona
transfer by using a low current such as 200  50 [err]; and the toner image
on the transfer material is fixed under heat and pressure by means of hot
rollers. 55 .    The toner of the present invention, not only prevents the
occurrence of toner scattering  at the time  of fixing called "tailing" but
also provides a toner image with an increased density through improvement
in developing characteristic and transfer characteristic of the toner. The
present invention will be explained in further detail by way of Examples.
11    EP 0 251 326 B1 Example 1 Styrene-butyl methacrylate copolymer
(copolymerization wt.  100 wt.parts ratio = 75:25) Magnetic powder (average
particle size: 0.3 micron)      60 wt.parts Metal complex compound (A)
(structure formula A-1;      2.0 wt.parts volume-average particle size
[err] = 6.0 [err]; number-average particle size [err] = 3.2 [err]; volume
resistivity (R) = [err] [err].cm) Metal complex-type monoazo dye (B)
(structural formula B-5;  1.0 wt.parts [err] = 5.6 [err], [err] = 4.0
[err], R = [err] [err].cm) The above ingredients were melt-kneaded by a
roll mill, cooled, pulverized by a jet mill, and classified 15 to obtain a
classified product having an average particle size of 9 [err]. The
classified product in an amount of 100 wt. parts was blended with external
additives of 0.4 wt. part of hydrophobic silica (trade name R-972, mfd. by
Nippon Aerosil K.K.) and 0.1 wt. part of vinylidene fluoride resin powder
by means of a Henschel mixer, thereby to obtain a magnetic toner according
to the present invention having a melt index (Ml value) of 1.3. The
magnetic toner thus obtained showed a negative chargeability when blended
with stainless steel 



20 balls (particle size: 75 to 150 [err]). The magnetic toner was subjected
to a copying test by using a commercially available copying machine (trade
name: Selex 802, mfd. by Copier K.K.) having a hot fixing rollers
comprising a heating roller coated with polytetrafluoroethylene and a
backup roller coated with silicone rubber and heated to surface
temperatures of 170 - [err], a selenium photosensitive member and a
stainless steel sleeve. In the 25  copying operation, a DC bias of + 200
volts and an AC bias of 1300 volts (Vpp) and 1500 Hz were applied between
the selenium photosensitive member and the sleeve, and the developing
conditions were controlled so that the selenium photosensitive member had a
[err] value of + 90 volts and a VH value of + 600 volts. Further, the
developed toner image was corona-transferred onto plain paper under the
condition of 200 [err] and fixed thereon at a linear speed of 200
mm/second. As a result of 1000 sheets of continuous 30  copying test,
substantially no scattering of toner called "tailing" was observed on the
resultant copies. The image density was 1.28 at time of 500 copies and 1.35
at 1000 copies, which were therefore retained at a high level. Comparative
Example 1 35 A magnetic toner (Ml value = 1.6) was prepared in the same
manner as in Example 1 except that only the metal complex compound (A)
(structural formula A-1) was added in an amount of 3.0 wt. parts. The toner
was evaluated in the same manner as in Example 1. The resultant copies
showed "flow-tailing" which was more noticeable than in Example 1. 40
The image density on the copies was 1.06 at 500 copies and 1.10 at 1000
copies, which were lower than those obtained in Example 1. Comparative
Example 2 45     A magnetic toner (Ml value = 2.3) was prepared in the same
manner as in Example 1 except that only the metal complex salt-type monoazo
dye (B) (structural formula B-5) was added in an amount of 3.0 wt. parts.
The toner was evaluated in the same manner as in Example 1. The resultant
copies showed "explosion-tailing" which was more noticeable than in Example
1. The image density on the copies was 1.03 at 500 copies and 1.08 at 1000
copies, which were lower so  than those obtained in Example 1. 55 12   



EP 0 251 326 B1 Example 2 Styrene-2-ethylhexyl acrylate-divinylbenzene
100 wt.parts copolymer (copolymerization wt.ratio = 81:19:1.2) Magnetic
powder (the same as used in Example 1)  60 wt.parts Metal complex compound
(A) (formula A-2; [err] = 7.5  1.0 wt.parts [err]; [err] =3.4 [err]; R =
[err] [err].cm) Metal complex salt-type monoazo dye (B) (formula  3.0
wt.parts 10                 B-2; [err] = 6.5 [err]; [err] = 4.0 [err]; R =
[err] [err] . cm) The above ingredients were melt-kneaded by a roll mill,
pulverized and classified to produce a d                 classified product
having an average particle size of 9 [err]. The classified product in an
amount of 100 wt. it            15  parts was blended with external
additives of 0.5 wt. part of hydrophobic silica and 0.2 wt. part of
vinylidene fluoride resin powder to obtain a magnetic toner (Ml = 1.9). The
toner was then applied to the same copying machine as used in Example 1 for
a continuous copying test of 1000 sheets. Substantially no "tailing" was
observed on the resultant copies. The image density was 1.25 at the time of
500 copies and 1.35 at 1000 copies, thus providing a high image density. 20
Comparative Example 3 A magnetic toner (Ml = 1.6) was prepared in the same
manner as in Example 2 except that only the metal complex salt-type monoazo
dye (B) (formula B-2) was used in 4 wt. parts. The toner was evaluated in
25  the same manner as in Example 1 through continuous copying of 1000
sheets. The resultant copies showed "explosion-tailing" which was more
noticeable than in Example 2. The image density on the copies was 1.00 at
500 copies and 1.05 at 1000 copies, which were lower than those obtained in
Example 2. 30 Example 3 Styrene-n-butyl acrylate-divinylbenzene copolymer
100 wt.parts 35                 (copolymerization wt. ratio = 77:23:0.5)
Magnetic powder (average particle size = 0.2 [err])  80 wt.parts Metal
complex compound (A) (formula A-3; [err] = 6.0  1.5 wt.parts [err], [err]
=3.5 [err]; R= [err] [err].cm) Metal complex salt-type monoazo dye (B)
(formula  1.5 wt.parts 



B-5; [err] =5.3 [err]; [err] =4.0 [err]; R = [err] [err].cm) The above
ingredients were melt-kneaded by a roll mill, pulverized and classified to
produce a classified product having an average particle size of 9 [err].
The classified product in an amount of 100 wt. parts was blended with
external additives of 0.4 wt. part of hydrophobic silica and 0.3 wt. part
of vinylidene 45  fluoride resin powder to obtain a magnetic toner (Ml =
1.8). The toner was then applied to the same copying machine as used in
Example 1 for a continuous copying test of 1000 sheets. Substantially no
"tailing" was observed on the resultant copies. The image density was 1.30
at the time of 500 copies and 1.35 at 1000 copies, thus providing a high
image density. 50  Comparative Example 4 A magnetic toner (Ml = 1.4) was
prepared in the same manner as in Example 2 except that only the metal
complex compound (A) (formula A-3) was used in 3.0 wt. parts. The toner was
evaluated in the same manner as in Example 3 through continuous copying of
1000 sheets. The resultant copies showed "tailing" 55  which was more
noticeable than in Example 3. The image density on the copies was 1.09 at
500 copies and 1.15 at 1000 copies, which were lower than those obtained in
Example 3. 13    EP 0 251 326 B1 Claims 1. A dry electrophotographic toner,
comprising: a binder resin, a metal complex compound (A) of an aromatic
hydroxycarboxylic acid having a lipophilic group, and a metal complex
salt-type monoazo dye (B) having a hydrophilic group, the metal complex
compound (A) and the monoazo dye (B) being added each in a proportion of
0.1 to 10.0 wt. parts per 100 wt. parts of the binder resin so that they
provide a ratio of the compound (A)/the dye (B) in the range of 1/10 to
10.0. 2. A toner according to Claim 1, wherein the metal complex compound
(A) and the monoazo dye (B) are 10    added so as to provide a ratio of the
compound (A)/the dye (B) in the range of 1/3 to 3.0. 3. A toner according
to Claim 1, wherein the binder resin comprises a styrene-acrylic resin-type
copolymer. 15  4. A toner according to Claim 3, wherein said
styrene-acrylic resin-type copolymer is selected from the group consisting
of styrene-n-butyl acrylate copolymer, styrene-2-ethylhexyl acrylate
copolymer, sty- 



rene-n-butyl methacrylate copolymer, and styrene-n-butyl
acrylate-2-ethylhexyl methacrylate copolymer. 20 5. A toner according to
Claim 1, wherein the metal complex compound (A) is a compound represented
by the formula: [ERR] wherein   [err]  and [err] denote the same or
different groups of hydrogen or a hydrocarbon groups having not more than
10 carbon atoms provided that at least one of [err] - [err] denotes a
hydrocarbon 35     group, Me denotes Cr, Ni, Co, Cu or Zn, and [err]
denotes a counter ion. 6. A toner according to Claim 5, wherein the metal
complex compound (A) is a compound represented by the formula: 40 45 50 14
EP 0 251 326 B1 t-C H 10 or [ERR] 25  7. A toner according to Claim 1,
wherein the metal complex compound (A) is a compound represented by the
formula: [ERR] wherein [err] and [err] denote the same or different groups
of hydrogen or a hydrocarbon group having not 40      more than 10 carbon
atoms, Me denotes Cr, Ni, Co, Cu or Zn, [err] denotes a counter ion, and a
and b denote a hydrocarbon group having 4 - 9 carbon atoms attached to the
benzene ring or capable of forming a benzene ring or cyclohexene ring. 8. A
toner according to Claim 1, wherein the metal complex compound (A) is a
compound represented by 45  the formula: 50 



EP 0 251 326 B1 9. A toner according to Claim 1, wherein the monoazo dye
(B) is a compound represented by the formula: [ERR] 15 wherein X and Y
denotes the same or different groups of hydrogen, halogen, carboxyl,
hydroxyl, nitro, sulfo, or sulfamide; Me denotes Cr, Ni, Co, Cu or Zn; and
[err] denotes a counter ion; provided that at least one of the X and Y
denotes a group other than hydrogen; or [ERR] 35      wherein X, Y and Z
denote the same or different groups of hydrogen, halogen, carboxyl,
hydroxyl, nitro, sulfo or sulfamide; Me denotes Cr, Ni, Co, Cu or Zn; and
[err] denotes a counter ion; provided that at least one of the X, Y and Z
denotes a group other than hydrogen. 40 45 50 55 16    EP 0 251 326 B1 10.
A toner according to Claim 9, wherein the monoazo dye (B) is a compound
represented by the formula: [ERR] 35 40 50 55 17   



EP 0 261 326 B1 [ERR] or 50 55 11. A toner according to Claim 1, wherein
each of the metal complex compound (A) and the monoazo dye (B) is in the
form of particles having a volume-average particle size of 9.5 [err] or
smaller and a number- average particle size of 5.0 um or smaller. 18    EP
0 251 326 B1 12. A toner according to Claim 1, which further contains
magnetic powder. 13. A toner according to Claim 12, wherein the magnetic
powder is contained in a proportion of 30 - 150 wt. parts per 100 parts of
the binder resin. 5 14. A toner according to Claim 13, wherein the magnetic
powder is contained in a proportion of 30 - 100 wt. parts per 100 parts of
the binder resin. 15. A toner according to Claim 1, which is a negatively
chargeable and electrostatically transferable toner. 10 16. A toner
according to Claim 1, which is mixed with hydrophobic silica and
fluorine-containing resin powder. 17. A toner according to Claim 16,
wherein the fluorine-containing resin powder comprises polyvinylidene 15
fluoride powder. 18. A toner according to Claim 17, wherein the
fluorine-containing resin powder is mixed in a proportion of 0.05 - 3 wt.
parts per 100 wt. parts of the toner. 20 19. A toner according to Claim 16,
wherein the hydrophobic silica is mixed in a proportion of 0.05 - 3 wt.
parts per 100 wt. parts of the toner. PatentansprUche 26  1. Trockener
elektrophotographischer Toner, umfassend: ein Bindemittelharz, eine
Metallkomplexverbin- dung (A) einer aromatischen. Hydroxycarbonsaure mit
einer lipophilen Gruppe, und einen Monoazofarb- 



stoff (B) vom Metallkomplexsalztyp mit einer hydrophilen Gruppe, wobei die
Metalikomplexverbindung (A) und der Monoazofarbstoff (B) jeweils mit einem
Anteil von 0,1 bis 10 Gewichtsteilen pro 100 Gewichtsteile des
Bindemittelharzes hinzugegeben werden, so daI sich ein Verhiltnis von
Verbindung 30     (A)/Farbstoff (B) im Bereich von 1/10 bis 10,0 ergibt. I'
2. Toner nach Anspruch 1, wobei die Metailkomplexverbindung (A) und der
Monoazofarbstoff (B) auf solch eine Weise hinzugegeben werden, daB sich ein
Verhaltnis von Verbindung (A)/Farbstoff (B) im Bereich von 1/3 bis 3,0
ergibt. 35 3. Toner nach Anspruch 1, wobei das Bindemittelharz ein
Copolymer vom Styrol-Acryl-Harztyp umfaft. 4. Toner nach Anspruch 3, wobei
das Copolymer vom Styrol-Acryl-Harztyp aus der Gruppe bestehend aus
Styrol-n-Butylacrylat-Copolymer, Styrol-2-Ethylhexylacrylat-Copolymer,
Styrol-n-Butylmethacrylat- 40     Copolymer und
Styrol-n-Butylacrylat-2-Ethylhexylmethacrylat-Copolymer ausgew~hlt ist. 6.
Toner nach Anspruch 1, wobei die Metallkomplexverbindung (A) eine durch die
nachstehende Formel dargestellte Verbindung ist: ;45 50
R2>CiOz   RO O            R~~~~4 0 55     wobei RI, R2, R3 und A4 gleiche
oder unterschiedliche Gruppen aus Wasserstoff oder einer Kohlenwas-
serstoffgruppe mit nicht mehr als 10 Kohlenstoffatomen symbolisieren, mit
der Maggabe, daf minde- stens eine der Gruppen RI - R4 eine
Kohlenwasserstoffgruppe symbolisiert, und wobei Me Cr, Ni, Co, Cu oder Zn
symbolisiert, und wobei X+ ein Gegenion symbolisiert. 19    EP 0 251 326 61
1 lIBII 1   II   I1111 111111 s  w         .
*  ~~~~~~~~~~~~~~~~~~~C   L   M S st 6. Toner nach Anspruch 5, wobei die
Metalikomplexverbindung (A) eine Verbindung ist, die durch die nachstehende
Formel dargestellt wird: O t-Ct H 



..-  -S-.                ~~Na 0~Cr~O~C        t-C4H9 /0
t-C4~       C-O                t 0                    tTC H9 25 7. Toner
nach Aospruch 1, wobei die Metalikomnploxverbindung (A) elne Verbindung
ist, die dunch die nachstehende Formel dargestellt wird: 30 t- 9 a .
aR1 20  ~~~~~  cii~~~~021Q3                                      a 0
49C0 l  R2     I 40 wobel RI und .R2 gleiche oder unterschiedliche Gruppen
aus Wasserstoff oder einer Kohlenwasserstoff- gruppe mit nicht mehr als 10
Kohlenstoffatomen symbolisieren, und wobei Me Cr, Ni, Co, Cu oder Zn
symbolisiert, und wobei X+ ein Gegenion symbolisiert, und wobei a und b
eine Kohlenwasserstoffgrup- -   45  pe mit 4 - 9 Kohlenstoffatomen,
gebunden an dem Benzolring oder geeignet einen Benzolring oder einen
Cyclohexenring zu bilden, symbolisieren. 8  Toner nach Anspruch 1, wobei
die Metallkomplexverbindung (A) eine Verbindung ist, die durch die
nachstehende Formel dargestellt wird: 50 20    iEP 0 251 326 Bi C   L   M
S 11        t-C4H9 10 9. Toner nach Anspruch 1, wobei der Monoazofarbstoff
(B) eine Verbindung ist, die durch die nachstehen- de Formel dargestelit
wird: 15 



20                                   _4      141 S
~~~~~~~O o,  O M4e               A 0   0 25                     |      t
~~~~     ~    ~~N=N Kf    ~~25 N. wobei X und Y gleiche oder
unterschiedliche Gruppen, bestehend aus Wasserstofl, Halogen, Carboxyl-, 30
Hydroxyl-, Nitro-, Sulfo- oder Sulfamidgruppen symbolisieren, und wobei Me
Cr, Ni, Co, Cu oder Zn symbolisiert, und wobei A+ ein Gegenion
symbolisiert, mit der Malgabe, daB mindestens eine der Gruppen, X oder Y,
eine andere Gruppe als eine Wasserstoffgruppe symbolisiert, oder 35.
x~~~~~~~ ss 1 t N=4 Z = 0.,  , 0      CONH+ 40
+s/O           C NS Me..                          A (H/-HNOC   O."  0 z
X \45 *        wobei X, Y und Z gleiche oder unterschiedliche Gruppen,
bestehend aus Wasserstoff, Halogen, so     Carboxyl-, Hydroxyl-, Nitro-,
Sulfo- oder Sulfamidgruppen symbolisieren, und wobei Me Cr, Ni, Co. Cu oder
Zn symbolisiert, und wobei A+ ein Gegenion symbolisiert, mit der Masgabe,
daB mindestens eine der Gruppen, X, Y oder Z eine andere Gruppe als eine
Wasserstoffgruppe symbolisiert. 10. Toner nach Anspruch 9, wobei der
Monoazofarbstoff (B) eine Verbindung ist, die durch die nachstehen- 55
de Formel dargestellt wird: 21    EP 0 251 3266 1 '..~~~I IllillllllllIII
02N   CrO            H+ 



20                       l          N      NO N 2s~~~~~~~~~~~ 15     N =NN_
AN   0            H4 Cr 20                         N~~~~~ 0   NO
10~~~~~~~~~~~~C 252 30   o,  "lo                                     Na C r
. 20 02N      = .~~~~~~~~                      0 cl 25 02~~~2    EP0 2/0
32NK-/BY |02N           Cr +N=N 0RNONII !
s c z    ~~~~~~~~~~~~CONH eC1 w        ~~~to                 Cl -9HNOCO   O
NH 4 8            l                    S~~~~~ ~~                       ~
~~~~~N=N-  NO2 15           oder cl- 1:  2       f
k~~~~~~N=N                                1 20 \>,C   CoNCONH  NNo2 L
J~~~~~~~~~ 0N                       HNO(R       O      0 25
N1N=N   0 



30 11. Toner nach Anspruch 1, wobei sowohl die Metalikomplexverbindung (A)
als auch der Monoazofarbstoff (B) in Form von Teilchen vorliegen, die ein
Volumenmittel der TeilchengroBe von 9,5 um oder kleiner 35      und ein
Zahlenmiftel der Teilchengr6oe von 5,0 am oder kleiner aufweisen. 12. Toner
nach Anspruch 1, der ferner magnetisches Pulver enthlit. 13. Toner nach
Anspruch 12, wobel das magnetische Pulver mit einem Anteil von 30 - 150
Gewichtsteilen 40      pro 100 Teile des Bindemittelharzes enthalten ist.
14. Toner nach Anspruch 13, wobei das magnetische Pulver mit einem Anteil
von 30 - 100 Gewichtsteilen pro 100 Teile des Bindemittelharzes enthalten
ist. 45  15. Toner nach Anspruch 1, der ein negativ aufladbarer und
elektrostatisch tbertragbarer Toner ist. 16. Toner nach Anspruch 1, der mit
hydrophobem Siliziumdioxid und fluorhaltigem Harzpulver gemischt ist. 17.
Toner nach Anspruch 16, wobei das fluorhaltige Harzpulver
Polyvinylidenfluoridpulver umfaBt. 50 18. Toner nach Anspruch 17, wobei das
fluorhaltige Harzpulver in einem  Verh~ltnis von 0,05 - 3 Gewichtsteilen
pro 100 Gewichtsteile des Toners gemischt ist 19. Toner nach Anspruch 16,
wobei das hydrophobe Siliziumdioxid in einem  Verhaltnis von 0,05 - 3 55
Gewichtstellen pro 100 Gewichtsteile des Toners gemischt ist. 23 ..l J
EP 0 251 326 B1                                          T Revendlcations
c   L   M   S 1. Toner 6lectrophotographique sec. comprenant une r4sine
servant de liant, un complexe metallique (A) d'un acide hydroxycarboxylique
aromatique possedant un groupe lipophile, et un colorant monoazofque 5
(B) du. type sel de complexe m6tallique poss~dant un groupe hydrophile, le
complexe m6tallique (A) et le colorant monoazolque (B) etant ajout6s chacun
en une proportion de 0,1 A 10,0 parties en poids pour 100 parties en poids
de la r6sine servant de liant de maniere a parvenir a un rapport compos6
(A)/colorant (B) compris dans l'intervalle de 1/10 A 10,0. 1o  2. Toner
suivant la revendication 1, dans loquel le complexe metallique (A) et le
colorant monoazolque (B) sont ajoutes de maniere a parvenir a un rapport
compose (AVcolorant (B) compris dans l'intervalle 



de 1/3 a 3,0. 3. Toner suivant la revendication 1,  dans lequel la r6sine
servant de liant comprend une r6sine is     copolymerique du type
styrbne-acrylate. 4. Toner suivant la revendication 3, dans lequel la
resine copolymerique du type styrene-acrylate est choisi dans le groupe
consistant en un copolymere styrene-acrylate de n-butyle, un copolymere
styrbne-acrylate de 2-6thylhexyle, un copolymere styrene-m6thacrylate de
n-butyle et un copolymere 20     styrene-acrylate de n-butyl-m6thacrylate
de 2-ethylhexyle. 5. Toner suivant la revendication 1, dans lequel le
complexe metallique (A) est un compose represente par (a formule: 25 R
~~~0 Ri~~~~ tJ~ -A R~ 3   X | Ik.    0~~~~' 35     dans laquelle RI, R2, R3
et R4 sont identiques ou differents et representent lrhydrogbne ou des
groupes hydrocarbones n'ayant pas plus de 10 atomes de carbone sous rdserve
qu'au moins l'un des groupes RI a R4 represente un groupe hydrocarbone, Me
represente Cr, Ni, Co, Cu ou Zn, et X. represente un ion complementaire. 40
6  Toner suivant la revendication 5, dans lequel le complexe metallique (A)
est un compose represente par la formule: 45 50 55 24    EP 0 251 32661 S
II!l11i III8   I lII|  11111 t tC4 C 4        rHC9 ~     ~         -CH
N to~~~~~~~~~~~~~~~~~~~~~I 0             O        tC4H 9          h
20~~~~~~~~~~~~~~~~~~~~ 9 4 



p  laI-                           Naf 20
H- R2 0                         49 25 7a Toner suivant la revendication 1,
dans lequel le complexe metallique (A) est un compose represente par la
formule: - S~~~~~~tC G-                 O |            /  Cr
S             J~~C  Na + 1bc~~~l7 0)              0JI 20s1
t -C  Hg 45 7. Toner suivant la revendication 1, dans; 1equel le complexe
m~tallique (A) est un compos6 reprdsent6 par la formule: :~~~~~~~~~~~~~~~
50                                   a                        t-       H f
N.   'IO                         Na + 55
t-C4H9~~~~b  e 2 ., ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~ -                          0 $
::                                      25~~~~~~~~~~~~~~~~~~    ; ,,
;          '   '    EP 0 251 326B1               I I!I8IliIl 11111 III II
I!I1 9. Toner suivant la revendication 1, dans lequel le colorant
monoazoique (B) est un compos6 represent6 par la formule: 10
A 0 N=N 15 dans laquelle X et Y sont identiques ou differents et
reprdsentent l'hydrogbne ou des groupes halogeno, carboxyle, hydroxyle,
nitro, sulfo ou suffamido ; Me repr6sente Cr, Ni, Co, Cu ou Zn ; et A+
represente un ion complementaire ; sous reserve qu'au moins l'un des
groupes X et Y represente un 20     groupe autre que l'hydrogene ; ou 



25                                           N os N  O       CONH
+ 30                              HNOC         Me
A 2      t~~~~N=N             X dans laqueffe X, Y et Z sont identiques ou
differents et repr6sentent I'hydrogbne ou des groupes halog6no, carboxyle,
hydroxyle, nitro, sulfo ou sulfamido, Me represente Cr, Ni, Co, Cu ou Zn ;
et A+ 40     represente un ion complementaire sous reserve qu'au moins l'un
des groupes X, Y et Z represente un groupe autre qua l'hydrogene. 10. Toner
suivant la revendication 9, dans lequel le colorant monoazolque (B) est un
compose represente par la formule: 45 50 55 26    EP 0251 326 Bi *
1 1111111 111111 11111 11111 I H *    C    L   M    S * O2N 5
N =N 02N    0    ,                               + Cr
H 70                      .                        $
NON=N X NO 2 20 25 30 3s 40. 



45 50 55 27    EP 0 251 32B B1 I261    1111111111  "ll' 11111 11 lii 5
N Ci  4                   L _  s .~~~~~~~ ,- 0Cr            H 30 20 ~
2N=N X ;      o~~~ ~~~~Crs     NaK 50~~~~~~~~~~~~~~~~~ 25 NO 30 35
O N       NN O\  0 40~~~~~~~~~~~~~~~~~~~ 40~~~~~~~~~~ 48~~~~ 2~~~~~~~~~~~~
45 85 28    EP 0 251 326 Bi 



* C   L   N   S * ON  ~NN             COH.4COC10/ 0 N           N=NX 5-..
Cr O       CONH        Cl iI -C.l HN 0C  O
NH44. 1O                           S t~~~~~~~~~~~~ N = N  N O 2 70
2 ou Cl X          As    Co~~~~~~~CNH92 NO O N        HNO             ,0
0Hl--              Li 20                      02N9    BN0cK 2s        t
tN~~~~~=Ns ] 25 11. Toner suivant la revendication 1, dans lequel le
complexe metallique (A) et le colorant monoazofque 30     (B) sont chacun
sous forme de particules ayant une moyenne volumique du diambtre de
particules egale ou inf6rieure A 9.5 am et une moyenne numerique du
diambtre de particules egale ou inferieure a 5,0 um. 12. Toner suivant la
revendication 1, qui contient en outre une poudre magn6tique. 35 13. Toner
suivant la revendication 12, dans lequel la poudre magn6tique est presente
en une proportion de 30 a 150 parties en poids pour 100 parties de la
r6sine servant de liant. 14. Toner suivant la revendication 13, dans lequel
la poudre magnetique est presente en une proportion de 4o     30 a 100
parties en poids pour 1.00 parties de la resine servant de liant. 15. Toner
suivant la revendication 1, qui peut 8tre charge n6gativement et qui est un
toner 6lectrostatique- ment transferable. 45  16. Toner suivant la
revendication 1, qui est m6lange A de la silice hydrophobe et une poudre
d'une r6sine fluoree. 17. Toner suivant la revendication 16, dans lequel la
poudre de resine fluoree consiste en une poudre d'un polymbre de fluorure
de vinylidbne. 50 18. Toner suivant la revendication 17, dans lequel la
poudre de resine fluoree est melangee en une 



proportion de 0,05 a 3 parties en poids pour 100 parties en poids du toner.
19. Toner suivant la revendication 16, dans lequel la silice hydrophobe est
m6langee en une proportion de 55     0,05 a 3 parties en poids pour 100
parties en poids du toner. 29    


