
EP 0 265 910 B1 Description The present invention relates to a process for
producing colored resinous particles for use in toner powder by
melt-kneading a composition comprising at least a binder resin and a
colorant or magnetic 5 material, cooling and solidifying the kneaded
product, and effectively pulverizing and classifying the solidified
product. Conventionally, such colored resinous particles for providing
toner powder have been produced by melt-kneading a composition comprising
at least a binder resin and a colorant or magnetic material, solidifying
the kneaded product under cooling, coarsely pulverizing the solidified
product, and treating the 10 coarsely pulverized material in a system
combining one classifier and one pulverizer or a system combining two
classifiers and one pulverizer. A classifier for removing minute powder is
further incorporated according to necessity in such a system. The
pulverizer may for example be a jet mill wherein a high-pressure gas stream
is discharged through a jet nozzle to form a jet gas stream, the particles
are conveyed at a high speed by means of the jet gas stream thus formed to
impinge on an Impinging object such as an impinging 15  plate thereby
pulverizing the particles. As the classifier, a fixed wall-type wind-force
classifier including a centrifugal air classification means. Ordinarily,
colored resinous particles for a toner are produced through a system
wherein a pulverizing means such as a jet mill and one or two wind-force
classifiers are connected. Production flow charts shown in Figures 2 and 3
each represent an example of such conventional systems. Referring to Figure
2, feed powder is introduced through a feed supply pipe into a classifying
20  means where it is classified into a coarse powder and a fine powder.
The coarse powder is introduced into and pulverized in a pulverizing means
and then again introduced into the classifying means. On the other hand,
the fine powder is withdrawn out of the system and introduced to a
classification step not shown in the figure where minute powder contained
in the fine powder and having particle sizes below the prescribed range is
further removed to provide colored resinous particles for a toner. 25
In this system, however, the powder supplied to the classifying means
includes, in addition to the feed powder, particles of various particle
sizes which are in the course of pulverization and recycling between the
pulverizing means and the classifying means, so that it is liable to have a
very broad particle size distribution and the system is operated under a
very large load. As a result, the classification efficiency of the
classifier is lowered, the energy consumed in the pulverizing means is not
effectively utilized, and it is 30  highly possible that coarse particles
exerting ill effects to toner qualities are commingled into the classified
fine powder (pulverized product). On the other hand, the coarse powder
recycled to the pulverizing step contains some proportion of fine powder
which does not require further pulverization but is actually further
pulverized, so that the pulverized product is liable to contain a large
proportion of minute powder and agglomerates of the minute powder can 35
occur in the pulverized product. Thus, even if the minute powder is removed
in the subsequent classifica- tion step to obtain a desired particle size,
the yield of the pulverized product is liable to be low. As described
hereinbefore, the colored resinous particles are liable to contain large
proportions of coarse particles and minute particles, so that a developer
formulated by using the colored resinous particles is liable to provide
toner images with a low image density and much fog. 



40   As an improvement in the above described system, it has been tried to
increase the classification accuracy of the classifier attached to the
pulverizer by providing a second classifying means as shown in Figure 3, by
setting a relatively coarse classifying point in the first classifying
means for classifying the feed into a relatively coarse coarse powder and a
relatively coarse fine powder and further separating a coarse powder
fraction from the fine powder. This provides some improvement with respect
to the above problem 45 but on the other hand complicates the process and
increases the investment cost to nearly two times because a conveying means
is required between the first and second classifying means. Further, there
also arises a problem that the production efficiency is not increased in
proportion with the increase in running cost due to an increase in energy
for operating the first classifying means and the conveying means. The
present invention aims at solving the above described problems involved in
the conventional 50  processes for producing colored resinous particles for
providing a toner. A principal object of the present invention is to
provide a process for effectively producing colored resinous particles for
use as a toner for developing electrostatic images having a uniform and
accurate particle size distribution at a low energy consumption. More
specifically, according to the present invention, there is provided a
process for producing colored 55 resinous particles for use in toner
powder, comprising: preparing a pulverized feed material by meltkneading a
composition comprising at least a binder resin and a colorant or magnetic
material, cooling and solidifying the kneaded product, and pulverizing the
solidified product; 2    EP 0 265 910 B1 introducing the pulverized feed
material into a first classification step to classify the feed material
into a first coarse powder and a first classified fine powder; introducing
the classified first coarse powder into a first pulverization step to
pulverize the coarse powder under the action of an impact force; 5
introducing the resultant pulverized product of the first coarse powder
into the first classification step together with the pulverized feed
material; introducing the first classified fine powder into a second
classification step to classify the fine powder into a second coarse powder
and a second classified fine powder; introducing the classified second
coarse powder Into a second pulverization step to pulverize the coarse 10
powder under the action of an impact force which is smaller than that
exerted in the first pulverization step; introducing the resultant
pulverized product of the second coarse powder into the first
classification step or the second classification step; and removing a
minute powder fraction from the second classified fine powder for adjusting
a particle size distribution, thereby to obtain the colored resinous
particles. 15     These and other objects, features and advantages of the
present invention will become more apparent 



upon a consideration of the following description of the preferred
embodiments of the present invention taken in conjunction with the
accompanying drawings. Figure 1 is a block diagram of the process according
to the present invention; Figures 2 and 3 are respectively a block diagram
representing a conventional process; 20    Figure 4 is a flow chart
according to an embodiment of the present invention (Example 2); Figure 5
is a flow chart according to an embodiment of the present invention
(Example 1); Figure 6 illustrates an embodiment wherein a pulverizer (jet
mill) is provided with a choke means; Figure 7 is a flow chart of a
comparative example; Figure 8 is a block diagram of another embodiment of
the process according to the present invention; 25    . Figure 9 is a flow
chart according to another embodiment of the present invention; and Figure
10 is a flow chart according to still another embodiment of the present
invention (Example 3). Figures 1 and 9 are block flow charts showing an
outline of the process according to the present invention wherein a
melt-kneaded composition is pulverized and classified. In the process of
the present invention, a pulverized product from a first pulverization step
and a 30  pulverized feed are together sent to a first classification step,
and a coarse powder classified in the first classification step is
introduced to the first pulverization step and pulverized therein under the
action of an impact (force). A first classified fine powder classified in
the first classification step is further classified in a second
classification step, and a second classified coarse powder from the second
classification step is pulverized 35 in a second pulverization step under
the action of an impact which is smaller than that applied in the first
pulverization step. The resultant pulverized product from the second coarse
powder is introduced into the first classification step or the second
classification step. The second classified fine powder classified in the
second classification step is ordinarily introduced into a third
classification step (not shown) to principally remove minute powder having
a particle size below a prescribed range, thereby providing colored
resinous 40  particles for toner powder having a prescribed average
particle size and particle size distribution. The above process may
ordinarily be practiced by using an integral apparatus system wherein
equipments for practicing the respective steps are connected by connecting
means such as pipe means. A prepared embodiment of such an apparatus is
illustrated in Figure 4. The apparatus system shown in Figure 4 includes a
first pulverizer 4, a first classifier 3, a first 45 classifying cyclone 6,
an injection feeder for transportation 7, a second classifier 9, a second
pulverizer 13, and a second classifying cyclone 11 connected by pipe means
2, 5, 8, 10 and 14. In the apparatus system, a powder feed is supplied by
an injection feeder having a feed hopper 1 through a feed supply pipe 2 to
a first classifier 3. A first classified coarse powder classified in the
first classifier 3 is introduced into the pulverizer 4 and pulverized
therein under the action of an impact, and the 50 pulverized product is
introduced into the first classifier 3 through the pipe 2. On the other
hand, the first classified fine powder obtained by the classification is
sent through the pipe 5, collected by the collecting cyclone 6, taken out
from the cyclone 6 by means of the injection feeder 7, introduced through
the pipe 8 into the second classifying means 9 and classified therein. The
resultant second classified powder is pulverized in the second pulverizer
13 under the action of a smaller impact than 



55  in the first pulverizer 4. The resultant second pulverized product is
introduced through the pipe 14 into the first classifier 3 together with
the powder feed and the first pulverized product. The second classified
powder is sent through the pipe 10, collected by the collecting cyclone 11
and discharged out of a discharge port 12. 3    EP 0 265 910 B1 The second
classified fine powder discharged from the discharge port 12 is introduced
into a third classifier (not shown) whereby ultra-minute powder or minute
powder below a prescribed range is removed from the fine powder to prepare
colored resinous particles for toner powder having a regulated particle
size distribution. 5     The pulverizers 4 and 13 may be an impact-type
pulverizer or jet-type pulverizer. In view of the compactness of a
pulverizer and little sticking of powder to the inner wall of a pulverizer,
a jet-type pulverizer Is preferred. Any pulverizer is required to be
capable of effecting pulverization to an objective particle size. A
commercially available example of the impact type pulverizer may be MVM
pulverizer available from Hosokawa Micron K.K. and examples of the jet-type
pulverizer may include PJM-I available 10 from Nihon Pneumatic Kogyo K.K.,
Micron Jet available from Hosokawa Micron K.K., Jet-O-Mizer available from
Seishin Kigyo K.K., Blow-Knox, and Trost Jet Mill. The classifiers 3 and 9
may be a fixed wall-type centrifugal air classifier, such as DS Separator
mfd. by Nihon Pneumatic Kogyo K.K., Turbo-Classifier mfd. by Nisshin
Engineering K.K., and MS Separator mfd by Hosokawa Micron K.K. 15
According to the present invention, there is provided an increase in
processing capacity by 50 - 100 % compared with a conventional apparatus
system by adding a pulverizer occupying a small proportion (on the order of
10 %) of the investment. With respect to energy consumption, an electric
power for operating the second pulverizing means 13 is increased compared
with a conventional example (Figure 3). However, the power consumption in
the classification step Is not substantially changed while the production
efficiency 20 is remarkably increased. As a result, the power consumption
per unit weight of the powder feed can be reduced by a large proportion of
15 % to 30 %. As another advantageous effect of the present invention, when
the second coarse powder classified in the second classification step is
pulverized in the second classifying means, the second coarse powder may
have a particle size close to that of the toner and may contain little
minute powder, so that over- 25 pulverization is prevented and the
occurrence of ultra-minute powder of below 2 [err] and agglomerates of
minute powder are prevented to provide colored resinous particles having a
sharp particle size distribution. Further, the yield of a classified
product (colored resinous particles) when subjected to the third
classifica- tion step to remove minute particles having particle sizes
below 7 - 8 [err] from the second classified fine powder, is also improved
by 3 - 5 %, and the classified product contains less ultra-minute powder or
minute 30  powder. 



It is important in the present invention that the impact applied for
pulverizing the powder in the second pulverization step is smaller than the
impact applied in the first pulverization step. In case where the same
weight of powder is pulverized successively in a first pulverization step
and a second pulverization step, the pulverization area of powder in the
second pulverization step is noticeably larger than the pulverization area
35 of powder in the first pulverization step corresponding to the decrease
in particle size. For this reason, it Is ordinary to apply a large impact
in the second pulverization step than in the first pulaverization step.
However, in the case of production of colored resinous particles for a
toner through melt-kneading, cooling and solidification of a composition
comprising a binder resin and a colorant or magnetic material, it has been
found advantageous to use a smaller impact for pulverizing the second
coarse powder than in the first 40  pulverization step in view of the yield
of the colored resinous particles, the developing characteristics thereof,
and minimization of energy consumption. As a specific example, in the case
of using jet mills as pulverizing means, it is possible to suppress the
formation of minute and ultra-minute powder and obtain a pulverized product
having a sharp particle size distribution by raising the air pressure for
jet mill pulverization in the first pulverizing means to 5 - 10 kg/cm2 45
and by lowering the air pressure for jet mill pulverization in the second
pulverizing means to a level of 2 - 6 kg/[err]. The difference in air
pressure for pulverization between the first pulverization step and the
second pulverization step may preferably be 0.5 - 4 kg/cm2. Colored
resinous particles obtained by further treating the pulverized product
obtained in such a process as described above in a subsequent
classification step have a good fluidity and provide a toner 50 capable of
forming images with a high image density and with less ground fog or less
scattering around the images than obtained through the conventional
processes. For further effective operation of the process according to the
present invention, it is preferred to also use a means for preventing
pulsation of powder sent to the second classification step. A specific
example thereof is shown in Figure 5, wherein the first classified fine
powder at the bottom of the first classifying 55 cyclone 6 is discharged
through a discharge double dumper 21, quantitatively supplied by means of a
feeder for quantitative feed and received by a chute 17, through which the
fine powder is charged to the second classifying means 9 while being
dispersed in air. 4    EP 0 265 910 B1 The feeder 15 may be operated in
such a manner that the feed rate thereof is set to 1.0 - 1.5 times,
preferably 1.1 - 1.3 times, the rate of the powder supplied through the
first classifying cyclone 6 and the feeder 15 is intermittently operated
i.e., stopped when the first classified fine powder is not detected in the
feeder 15 by means of a level gauge and operated when detected. Another
measure effective for preventing 5  pulsation is to provide a choke means
24 as shown in Figure 6 to the inlets for the powders supplied to the first
and second pulverizing means whereby an excessive flow of the powder is
prevented. In the present invention, it is also possible to introduce the
pulverized powder product from the second 



pulverization step to the second classification step as shown in Figures 8
- 10. In the present invention, it is preferred that the second classifying
means has a processing capacity 10  which is equal to or smaller than that
of the first classifying means. More specifically, it is preferred that the
second classifying means has a processing capacity which is 1/1 to 1/3,
preferably 1/1.5 to 1/2.5, of that of the first classifying means. A
classification apparatus of a larger size is not preferable not only
because it is disadvantageous from the viewpoint of energy efficiency but
also it provides a broader particle size distribution. It is preferred that
the air feed rate for classification in the first classification step is
set to 10 - 15 30 [err]/min., the air feed rate for classification In the
second classification step Is set to 4 - 20 [err]/min., and the air rate in
the second classification step is set to be smaller than that in the first
classification step by 2 25 [err]/min. The binder resin to the used in the
present invention may be an ordinary binder resin for toner. Examples
thereof may include: homopolymers of styrene and its derivatives, such as
polystyrene and 20 polyvinyltoluene; styrene copolymers, such as
styrene-propylene copolymer, styrene-vinyltoluene copolymer,
styrene-vinyinaphthalene copolymer, styrene-methyl acrylate copolymer,
styrene-ethyl acrylate copolymer, styrene-butyl acrylate copolymer,
styrene-octyl acrylate copolymer, styrene-methyl methacrylate copolymer,
styrene-ethyl methacrylate copolymer, styrene-butyl methacrylate copolymer,
styrene-acrylonitrile copolymer, styrene-vinyl ethyl ether copolymer,
styrene-vinyl methyl ketone copolymer, 25 styrene-butadiene copolymer,
styrene-isoprene copolymer, styrene-acrylonitrile-indene copolymer,
styrene- maleic acid copolymer, and styrene-maleic acid ester copolymer;
polymethyl methacrylate, polybutyl methacrylate, polyvinyl acetate, and
polyester. These resins may be used singly or in mixture. Among these,
styrene-type resins (inclusive of styrene polymer and styrene copolymer),
acrylic resins and polyester-type resins are particularly preferred in view
of developing characteristics. 30     Examples of the colorant used in the
present invention may include: carbon black, lamp black, ultramarine,
nigrosine dyes, Aniline Blue, Phthalocyanine Blue, Phthalocyanine Green,
Hansa Yellow G, Rhodamine 6G Lake, Calcooil Blue, Chrome Yellow,
Quinacridone, Benzidine Yellow, Rose Bengal, triaryl- methane dyes, monoazo
dyes and disazo dyes. These dyes or pigments may be used singly or in
mixture. Ordinarily, 0.1 - 30 wt. parts of the colorant may be used per 100
wt. parts of the binder resin. 35    Examples of the magnetic material used
in the form of magnetic powder in the present invention may Include: iron
oxides, such as magnetite, hematite, and ferrite; metals, such as iron,
cobalt and nickel, and alloys of these metals with another metal such as
aluminum, cobalt, copper, lead, magnesium, tin, zinc, antimony, beryllium,
bismuth, cadmium, calcium, manganese, selenium, titanium, tungsten, and
vanadium and mixtures of these materials. These magnetic materials may
preferably have an average particle size on 40  the order of 0.1 - 2 [err].
The magnetic material may preferably be contained in a proportion of about
20 to 200 wt. parts, particularly about 40 to 150 wt. parts, per 100 wt.
parts of the binder resin. The pulverized feed material may be prepared by
preliminarily mixing a composition comprising at least a binder resin and a
colorant or magnetic material, melt-kneading the pre-mixed composition by a
hot kneading means such as heated rollers, a kneader or an extruder at a
temperature of ordinarily 100 to 45 [err], cooling the kneaded product to
produce a solidified product, and coarsely pulverizing a crushing the
solidified product by means of a mechanical pulverizer such as a hammer
mill. 



The coarsely pulverized feed may preferably have an average particle size
of 20 - 2000 [err]. If it is assumed that the colored resinous particles
are desired to have a volume-average particle size of a [err], it is
preferred that the first classified fine powder has a volume-average
particle size which is larger 50  by 1 - 25 [err], particularly 1 - 15
[err], than a [err]. Further, it is preferred that the first classified
coarse powder has a volume-average particle size larger by 5 - 50 [err],
particularly 5 - 20 [err], than a [err] and the second classified coarse
powder has a volume-average particle size larger by 3 - 30 [err],
particularly 3 - 15 [err], than a [err] in order to increase the production
efficiency and suppress the formation of minute powder. Hereinbelow, the
present invention will be explained based on specific examples. 55    4
EP 0 265 910 B1 Example 1 and Comparative Example 1 Colored resinous
particles were produced by using a system shown in Figure 5. 5
Styrene-acrylic acid ester copolymer        100 wt.parts Magnetic material
(average particle size: 0.3 [err])    60 wt.parts Positive charge control
agent                 2 wt.parts Low-molecular weight polyethylene
4 wt.parts 10 A pulverized feed was prepared by melt-kneading the above
composition, cooling and solidifying the kneaded product and pulverizing
the solidified product to an average particle size of about 1000 [err] by
means of a hammer mill provided with a 3 mm-screen. As the first pulverizer
4, a jet mill (Model 1-10 mfd. by Nihon Pneumatic Kogyo K.K., power
consumption: about 72 KW/hour) was used with the air pressure for 15
pulverization being set to 6 kg/[err]. On the other hand, as the second
pulverizer 13, a jet mill (Model 1-5, mfd. by Nihon Pneumatic Kogyo K.K.,
power consumption: about 27 KW/hour) which was smaller in capacity than the
first pulverizer was used with the air pressure for pulverization being set
to 4.5 kg/[err]. As the first classifier 3, a wind-force classifier (Model
DS-10, mfd. by Nihon Pneumatic Kogyo K.K., power consumption: about 20
KW/hour) was used and operated at a classifying air rate of 20 m3/min so as
to 20  provide the first classified coarse powder and the first classified
fine powder with particle sizes of 30 - 50 [err] and 15 - 30 [err],
respectively, in terms of a volume-average particle size as measured by
Coulter counter. As the second classifier 9, a wind-force classifier (Model
DS-5, power consumption: about 10 KW/hour) which was smaller in capacity
than the classifier 3 was used and operated at a classifying air rate of 10
m3/min so as to provide the second classified coarse powder and the second
classified fine powder 25  with particle sizes of 20 - 35 [err] and 10 - 12
[err], respectively, in terms of a volume-average particle size as measured
by Coulter counter. On the other hand, as Comparative Example 1, an
apparatus system shown in Figure 7 was set up by using the same models of
the first pulverizer 4, the first classifier 3 and the second classifier 9
as used in the above-mentioned Example 1, and the pulverized feed used in
Example 1 was pulverized and classified 



30  in the system. 40 45 50 55 6    EP 0 265 910 B1 The results of Example
1 and Comparative Example 1 are inclusively shown in the following Table 1.
5 10 15 20 25 U 45 Then, the pulverized products of Example 1 and
Comparative Example 1 obtained through the respective discharge ports 12
were respectively introduced to a third classifier (Model DS-5, mfd. by
Nihon Pneumatic Kogyo K.K.) in order to remove minute powder (consisting
principally of particles with sizes 7    EP 0 265 910 B1 below about 6
[err]), thereby to obtain two type of colored resinous particles. Each type
of colored resinous particles (toner powder) in an amount of 100 wt. parts
was mixed with 0.4 wt. part of positively chargeable hydrophobic silica to
prepare a one component developer, which was then subjected to a copying
test by means of a copying machine (NP-150Z, mfd. by Canon K.K.). 5    The
results are shown in the following Table 2. 0 1    EP 0 265 910 B1 As
apparent from the data shown in Tables 1 and 2 above, Example 1 according
to the present invention gave better results in respect of processing
capacity and energy consumption and also in respect 



of yield of the colored resinous particles. The methods and standards of
evaluation for respective items in the above tables and the table 5
appearing hereinafter are as follows. (a) Processing capacity: Calculated
by using the following equation. Processing capacity in each Example of the
present invention = (Amount of coarsely pulverized feed processed per hour
by each Example (Kg))/(Amount of coarsely pulverized feed processed per
hour 10    by the corresponding Comparative Example (Kg)). The processing
capacity of each Comparative Example is indicated as 1 (unit) as a basis
for relative indication. A larger value represents a better processing
capacity. (b) Energy consumption for each Example = (Power consumed per
hour (KW/hr) divided by the amount of processed pulverized feed per hour
(Kg/hr) in each Example of the present invention)/(Power 15    consumed per
hour (KW/hr) divided by the amount of processed pulverized feed per hour
(Kg/hr) in the corresponding Comparative Example). The energy consumption
of each Comparative Example is indicated as 1 (unit) as a basis for
relative indication. A smaller value represents a better energy or process
efficiency. (c) Investment efficiency for each Example = (Invested money
(X) as equipment cost divided by the 20    amount of processed pulverized
feed per hour (Kg/hr) in each Example of the present invention)/- (Invested
money (X) as equipment cost divided by the amount of processed pulverized
feed per hour (Kg/hr) in the corresponding Comparative Example). The
investment efficiency of each Comparative Example is indicated as 1 (unit).
A lower value represents a better investment efficiency. 25    (d) Particle
size distribution A Coulter counter Model TA-II was used for measurement of
particle size including a particle size region of below 2 [err]. (e) Yield
of colored resinous particles = (Rate of production of colored resinous
particles (Kg/hr)) x 100/- (Rate of pulverized feed supplied to the system
(Kg/hr)). 30    (f) Degree of agglomeration The degree of agglomeration was
measured in a method wherein a sample powder was placed on a sieve system
and the proportion of the sample powder remaining on the sieve system after
vibration was measured. According to this method, a larger percentage of
powder remaining on a sieve system represents a 35    larger degree of
agglomeration and a larger liability of the powder behaving as a mass. The
method is more specifically explained as follows: A powder tester available
from Hosokawa Micron K.K. is used for measurement under the conditions of a
temperature of 25  [err] (and a humidity of 60  5 %). Sieves of 60 mesh,
100 mesh and 200 mesh are overlaid in this order from the above, and the
sieve 40    system is set on a vibrating stage. A sample toner in an amount
of 2 g of placed on the 60 mesh sieve, and a voltage of 47 volts is applied
to the vibrating system for 40 seconds of vibration. 



After the vibration, the weights of the powder remaining on the respective
sieves are multiplied by weight factors of 0.5, 0.3 and 0.1, respectively,
and added to provide a total. The degree of agglomer- ation is calculated
as a percentage value. 45    (g) Image density and image evaluation The
image density indicated in an average of 5 measured values for one sample
copy measured with solid image portions by means of a McBeth densitometer.
The symbols for image evaluation represent the following: o ... Good, [err]
... Rather good, [err] ... Ordinary. so Example 2 and Comparative Example 2
Colored resinous particles were produced by using a system shown in Figure
4. A pulverized feed was prepared by melt-kneading the same composition as
used in Example 1, cooling 55  and solidifying the kneaded product and
pulverizing the solidified product to an average particle size of about
1000 [err]by means of a hammer mill provided with a 3 mm-screen. As the
pulverizer 4, a jet mill (Model I-10 mfd. by Nihon Pneumatic Kogyo K.K.,
power consumption: about 72 KW/hour) was used with the air pressure for
pulverization being set to 6 kg/[err]. As the pulverizer 13, a jet mill
(Model 1-5, mfd. by    EP 0 265 910 B1 Nihon Pneumatic Kogyo K.K., power
consumption: about 30 KW/hour) which was smaller in capacity than the first
pulverizer was used with the air pressure for pulverization being set to 5
kg/cm2. As the classifier 3, a wind-force classifier (Model MS-3, mfd. by
Nihon Pneumatic Kogyo K.K., power consumption: about 40 KW/hour) was used
and operated at a classifying air rate of 25 m3/min so as to provide the
first classified 5  coarse powder and the first classified fine powder with
particle sizes of 30 - 50 [err] and 15 - 30 [err], respectively, in terms
of a volume-average particle size as measured by Coulter counter. As the
classifier 9, a wind-force classifier (Model MSS-1, power consukption:
about 16 KW/hour) which was smaller in capacity than the classifier 3 was
used and operated at a classifying air rate of 15 [err]/min so as to
provide the second classified coarse powder and the second classified fine
powder with particle sizes of 20 - 35 [err] 10  and 10 - 12 [err],
respectively, in terms of a volume-average particle size as measured by
Coulter counter. On the other hand, as Comparative Example 2, an apparatus
system shown in Figure 7 was set up by using the same models of the first
pulverizer 4, the first classifier 3 and the second classifier 9 as used in
the above-mentioned Example 2, and the pulverized feed used in Example 2
was pulverized and classified in the system. 15 20 26 35 40 



45 50 55 10    EP 0 265,910 B1 The results of Example 2 and Comparative
Example 2 are inclusively shown in the following Table 3. 10 15 25 45 50 55
Then, the pulverized products of Example 2 and Comparative Example 2
obtained from the respective discharge ports 12 were respectively
introduced to a third classifier (Model DS-5, mfd. by Nihon Pneumatic Kogyo
K.K.) in order to remove minute powder, thereby to obtain two types of
colored resinous particles. A    EP 0 265 910 B1 developer was prepared
from each type of colored resinous particles and then subjected to a
copying test in the same manner as in Example 1. The results are shown in
the following Table 4. 5 10 15 4) 12    EP 0 265 910 B1 As apparent from
the data shown in Tables 3 and 4 above, Example 2 according to the present
invention gave better results in respect of processing capacity and energy
consumption and also in respect of yield of the colored resinous particles.
5  Example 3 and Comparative Example 3 Colored resinous particles were
produced by using a system shown in Figure 10. 



A pulverized feed was prepared by melt-kneading the same composition as
used in Example 1, cooling and solidifying the kneaded product and
pulverizing the solidified product to an average particle size of 10 about
1000 [err] by means of a hammer mill provided with a 3 mm-screen. As the
pulverizer 4, a jet mill (Model 1-10 mfd. by Nihon Pneumatic Kogyo K.K.,
power consumption: about 72 KW/hour) was used with the air pressure for
pulverization being set to 6 kg/cm2. As the second pulverizer 13, a jet
mill (Model 1-5, mfd. by Nihon Pneumatic Kogyo K.K, power consumption:
about 27 KW/hour) was used with the air pressure for pulverization being
set to 4.5 kg/[err]. As the classifier 3, a wind-force classifier (Model
DS-10, 15  mfd. by Nihon Pneumatic Kogyo K.K., power consumption: about 20
KW/hour) was used and operated at a classifying air rate of 20 m3/min so as
to provide the first classified coarse powder and the first classified fine
powder with particle sizes of 30 - 50 [err] and 12 - 18[err], respectively,
in terms of a volume-average particle size as measured by Coulter counter.
As the classifier 9, a wind-force classifier (Model DS-5, power
consumption: about 10 KW/hour) which was smaller in capacity than the
classifier 3 was used and operated 20 at a classifying air rate of 10
m3/min so as to provide the second classified coarse powder and the second
classified fine powder with particle sizes of 18 - 23 [err] and 10 - 12
[err] respectively, in terms of a volume- average particle size as measured
by Coulter counter. On the other hand, as Comparative Example 3, an
apparatus system shown in Figure 7 was set up by using the same models of
the first pulverizer 4, the first classifier 3 and the second classifier 9
as used in 25 the above-mentioned Example 3, and the pulverized feed used
in Example 3 was pulverized and classified in the system. 30 35 40 45 50 55
13    EP0265910B1 The results of Example 3 and Comparative Example 3 are
inclusively shown in the following Table 5.    EP 0 265 910 B1 developer
was prepared from each type of colored resinous particles and then
subjected to a copying test in the same manner as in Example 1. The results
are shown in the following Table 6. 5 



10 0                                        0 15    EP 0 265 910 B1 As
apparent from the data shown in Tables 5 and 6 above, Example 3 according
to the present invention gave better results in respects of processing
capacity and energy consumption and also in respect of yield of the colored
resinous particles. Colored resinous particles suitable for use in toner
powder for developing electrostatic latent images are 5  produced from a
pulverized feed at a good production efficiency and with a sharp particle
size distribution through a classifying and pulverizing system including a
second pulverization step associated with a second classification step in
addition to a first classification step, such a second classification step
and a first pulverization step. The pulverized feed supplied to the first
classification step is classified into a first classified fine powder and a
first coarse powder, which is then pulverized in the first pulverization
step and 10  recycled to the first classification step. The first
classified fine powder is supplied to the second classification step and
classified therein into a second classified fine powder and a second coarse
powder, which is then pulverized in the second pulverization step and
recycled to the first classification step or the second classification
step. The second pulverization step is effected under the action of an
impact force which is smaller than that exerted in the first pulverization
step. 15 Claims 1. A process for producing colored resinous particles for
use in toner powder, comprising: preparing a pulverized feed material by
melt-kneading a composition comprising at least a binder 20     resin and a
colorant or magnetic material, cooling and solidifying the kneaded product,
and pulverizing the solidified product; introducing the pulverized feed
material into a first classification step to classify the feed material
into a first coarse powder and a first classified fine powder; introducing
the classified first coarse powder into a first pulverization step to
pulverize the coarse 25      powder under the action of an impact force;
introducing the resultant pulverized product of the first coarse powder
into the first classification step together with the pulverized feed
material; introducing the first classified fine powder into a second
classification step to classify the fine powder into a second coarse powder
and a second classified fine powder; 30        introducing the classified
second coarse powder into a second pulverization step to pulverize the
coarse powder under the action of an impact force which is smaller than
that exerted in the first pulverization step; introducing the resultant
pulverized product of the second coarse powder into the first
classification 



step or the second classification step; and 35         removing a minute
powder fraction from the second classified fine powder for adjusting a
particle size distribution, thereby to obtain the colored resinous
particles. 2. A process according to Claim 1, wherein the first
pulverization step and the second pulverization step are respectively
effected by means of a jet mill. 40 3. A process according to Claim 2,
wherein the first coarse powder is pulverized under the action of an air
pressure for jet milling of 5 - 10 kg/[err] in the first pulverization step
and the second coarse powder is pulverized under the action of an air
pressure for jet milling of 2 - 6 Kg/[err] in the second pulverization step
which is lower than the air pressure exerted in the first pulverization
step. .45 4. A process according to Claim 3, wherein the air pressure in
the second pulverization step is lower than the air pressure in the first
pulverization step by 0.5 - 4 Kg/cm2. 5. A process according to Claim 1,
wherein the first classification step and the second classification step 50
are respectively effected by a fixed wall-type wind-force classifier. 6. A
process according to Claim 5, wherein the wind force classifier used in the
second classification step has a processing capacity which is 1/1 to 1/3 of
that of the wind-force classifier used in the first classification step. 55
7. A process according to Claim 5, wherein the wind-force classifier in the
first classification step is operated at a classifying air rate of 10 to 30
[err]/min, and the wind-force classifier in the second classification step
is operated at a classifying air rate of 4 - 20 m3/min which is lower than
that in the    EP 0265 910 B1                         *   C    L   M    S
* As apparent from the data shown in Tables 5 and 6 above, Example 3
according to the present invention gave better results in respects of
processing capacity and energy consumption and also in respect of yield of
the colored resinous particles. Colored resinous particles suitable for use
in toner powder for developing electrostatic latent images are 5  produced
from a pulverized feed at a good production efficiency and with a sharp
particle size distribution through a classifying and pulverizing system
including a second pulverization step associated with a second
classification step in addition to a first classification step, such a
second classification step and a first pulverization step. The pulverized
feed supplied to the first classification step is classified into a first
classified fine powder and a first coarse powder, which is then pulverized
in the first pulverization step and io recycled to the first classification
step. The first classified fine powder is supplied to the second
classification step and classified therein into a second classified fine
powder and a second coarse powder, which is then pulverized in the second
pulverization step and recycled to the first classification step or the
second classification step. The second pulverization step is effected under
the action of an impact force 



which is smaller than that exerted in the first pulverization step. 15
Claims 1. A process for producing colored resinous particles for use in
toner powder, comprising: preparing a pulverized feed material by
melt-kneading a composition comprising at least a binder 20     resin and a
colorant or magnetic material. cooling and solidifying the kneaded product,
and pulverizing the solidified product; introducing the pulverized feed
material into a first classification step to classify the feed material
into a first coarse powder and a first classified fine powder; introducing
the classified first coarse powder into a first pulverization step to
pulverize the coarse 25      powder under the action of an impact force;
introducing the resultant pulverized product of the first coarse powder
into the first classification step together with the pulverized feed
material; introducing the first classified fine powder into a second
classification step to classify the fine powder into a second coarse powder
and a second classified fine powder; 30         introducing the classified
second coarse powder into a second pulverization step to pulverize the
coarse powder under the action of an impact force which is smaller than
that exerted in the first pulverization step; introducing the resultant
pulverized product of the second coarse powder into the first
classification step or the second classification step; and 35
removing a minute powder fraction from the second classified fine powder
for adjusting a particle size distribution, thereby to obtain the colored
resinous particles. 2. A process according to Claim 1, wherein the first
pulverization step and the second pulverization step are respectively
effected by means of a jet mill. 40 3. A process according to Claim 2,
wherein the first coarse powder is pulverized under the action of an air
pressure for jet milling of 5 - 10 kg/[err] in the first pulverization step
and the second coarse powder is pulverized under the action of an air
pressure for jet milling of 2 - 6 Kg/[err] in the second pulverization step
which is lower than the air pressure exerted in the first pulverization
step. 45 4. A process according to Claim 3, wherein the air pressure in the
second pulverization step is lower than the air pressure in the first
pulverization step by 0.5 - 4 Kg/[err]. 5. A process according to Claim 1,
wherein the first classification step and the second classification step 50
are respectively effected by a fixed wall-type wind-force classifier. 6. A
process according to Claim 5, wherein the wind force classifier used in the
second classification step has a processing capacity which is 1/1 to 1/3 of
that of the wind-force classifier used in the first classification step. 55
7. A process according to Claim 5, wherein the wind-force classifier in the
first classification step is 



operated at a classifying air rate of 10 to 30 [err]/min, and the
wind-force classifier in the second classification step is operated at a
classifying air rate of 4 - 20 m3/min which is lower than that in the 16
EP 0 265 910 B1                                      *   C  L  M  S   *
first classification step. 8. A process according to Claim 7, wherein the
classifying air rate in the second classification step is lower than that
in the first classification step by 2 - 25 [err]/min. 9. A process
according to Claim 1, wherein the solidified product contains 20 - 200 wt.
parts of the magnetic material per 100 wt. parts of the binder resin. 10. A
process according to Claim 1, wherein the solidified product contains 0.1 -
30 wt. parts of the 10     colorant per 100 wt. parts of the binder resin.
11. A process according to Claim 1, wherein the pulverized feed material
has an average particle size of 20 - 2000 [err]. 15  12. A process
according to Claim 1, wherein the colored resinous particles have a
volume-average particle size which is smaller by 1 - 25 [err] than that of
the first classified fine powder, smaller by 5 - 50 [err] than that of the
classified first coarse powder and smaller by 3 - 30 [err]than that of the
classified second coarse powder. 20  PatentansprUche 1. Verfahren zur
Herstellung von gefarbten, harzartigen Teilchen zur Verwendung in
Tonerpulver, umfas- send: die Herstellung eines pulverisierten
Beschickungsmaterials durch Schmelzkneten einer Zusammen- 25     setzung,
umfassend mindestens ein Blndeharz und ein Farbemiftel oder magnetisches
Material, AbkUhlung und Verfestigung des gekneteten Produktes und
Pulverisierung des verfestigten Produktes; die Einleltung des
pulverislerten Beschickungsmaterials in einen ersten Klassierschriff zur
Klassie- rung des Beschickungsmaterials in ein erstes grobes Pulver und ein
erstes, klassiertes feines Pulver; die Einleitung des klassierten, ersten
groben Pulvers in einen ersten Pulverisierungsschritt zur 30
Pulverisierung des groben Pulvers durch Wirkung einer Schlagkraft; die
Einleitung des entstehenden, pulverisierten Produktes des ersten groben
Pulvers in den ersten Klassierschritt zusammen mit dem pulverisierten
Beschickungsmaterial; die Einleltung des ersten, klassierten feinen Pulvers
in einen zweiten Klassierschritt zur Klassierung des feinen Pulvers in ein
zweites grobes Pulver und ein zweites, klassiertes feines Pulver; 35
die Einleitung des klassierten, zweiten groben Pulvers in einen zweiten
Pulverisierungsschriff zur - Pulverisierung des groben Pulvers durch
Wirkung einer Schlagkraft, die kleiner ist als diejenige, die im ersten
Pulverisierungsschriff ausgeUbt wird; die Einleitung des entstehenden,
pulverisierten Produktes des zweiten groben Pulvers in den ersten oder
zweiten Klassierschrift; und 



J  40          die Entfernung einer Fraktion feinsten Pulvers aus dem
zweiten, klassierten feinen Pulver zur Einstellung einer
Teilchengrogeverteilung unter Gewinnung der gefarbten, harzartigen
Teilchen. 2. Verfahren nach Anspruch 1, dadurch gekennzelchnet, daB der
erste und zweite Pulverisierungsschrift jeweils mit einer StrahImihle
ausgefthrt wird. 45 3. Verfahren nach Anspruch 2, dadurch gekennzelchnet,
daB das erste grobe Pulver im ersten Pulverisierungsschrift durch die
Wirkung von Luftdruck zur Strahizermahlung von 5 bls 10 kg/cm2 pulverisiert
wird und das zweite grobe Pulver im zweiten Pulverisierungsschrift durch
die Wirkung von Luftdruck zur Strahlzerrmahlung von 2 bis 6 kg/cm2
pulverisiert wird, der geringer ist als der Luftdruck, 50     der im ersten
Pulverisierungsschrift ausgeObt wird. 4. Verfahren nach Anspruch 3, dadurch
gekennzelchnet, daB der Luftdruck im zweiten Pulverisierungs- schritt um
0,5 bis 4 kg/cm2 geringer ist als der Luftdruck im ersten
Pulverisierungsschritt. 55  5. Verfahren nach Anspruch 1, dadurch
gekennzelohnet, daB der erste und der zweite Klassierschritt jeweils mit
einem Windstirke-KlassiergerAt vom Typ mit fester Wand durchgefUhrt wird.
17    EP 0 265 910 B1 *  C   L   M   S   * 6. Verfahren nach Anspruch 5,
dadurch gekennzelchnet, daB das im zwelten Klassierschritt verwendete
WindstArke-Klassiergerat eine Bearbeitungskapazitdt von 1/1 bis 1/3
derjenlgen, des im ersten Klassier- schritt verwendeten
Windstarke-Klassiergerates besitzt. 5  7. Verfahren nach Anspruch 5,
dadurch gekennzelchnet, daB das Windstarke-Klassiergerat im ersten
Klassierschritt mit einer Luftgeschwindigkeit zur Klassierung von 10 bis 30
m3/min. betrieben wird und das WindstArke-Klassierger~t im zweiten
Klassierschritt mit elner Luftgeschwindigkeit zur Klassierung -von 4 bis 20
m3/min. betrieben wird, die geringer ist als diejenige im ersten
Klassierschritt. 10  8. Verfahren nach Anspruch 7, dadurch gekennzelchnet,
daB die Luftgeschwindigkeit zur Kiasslerung im zweiten Klassierschritt um 2
bis 25 m3/min. geringer ist als diejenige im ersten Klassierschritt. .9.
Verfahren nach Anspruch 1, dadurch gekennzelchnet, daB das verfestigte
Produkt 20 bis 200 Gewichtsteile des magnetischen Materials pro 100
Gewichtsteilen des Bindeharzes enthalt. 15 10. Verfahren nach Anspruch 1,
dadurch gekennzelchnet, daB das verfestigte Produkt 0,1 bis 30
Gewichtsteile des Farbemittels pro 100 Gewichtsteilen des Bindeharzes
enthalt. 11. Verfahren nach Anspruch 1, dadurch gekennzelchnet, daB das
pulverisierte Beschickungsmaterial 20     eine mittlere Teilchengrdoe von
20 bis 2000 im besitzt. 12. Verfahren nach Anspruch 1, dadurch
gekennzelchnet, daB die gefarbten, harzartigen Tellchen eine
volumenbezogene, mittlere Teilchengrd8e besitzen, die um 1 bis 25 am
kleiner ist als die des ersten, klassierten foinen Pulvers, um 5 bis 50 .m
kleiner ist als die des klassierten, orsten groben Pulvers 



25     und um 3 bis 30 alm kleiner ist als die des klassierten, zweiten
groben Pulvers. Revendlcatlons 1. Un proc6de pour produire des particules
de r6sines colorees destineos A 8tre utilisees dans une 30  poudre de
toner, comprenant: la preparation dr'un produit d'alimentation pulverise
par fusion ot malaxage d'une composition compre- nant au moins une r6sine
formant liant et un colorant ou un materiau magnetique, refroidissement et
solidification du produit malax6, et pulverisation du produit solidifie;
-Ia soumission du produit d'alimentation pulverise & une premibre 6tape de
pulverisatlon pour classifier 35     le prodult d'alimentation en une
premlbre poudre grosslbre et en une premibre poudre fine classlfiee; la
soumission de la premibre poudre grossiere classifide & une premiere etape
de pulverlsation pour pulveriser la poudre grossibre sous l'action d'une
force d'impact; la soumission du produit pulverise resultant de la premlere
poudre grossiere & la premiere etape de classification en meme temps que le
produit d'alimentation pulverise; 40    la soumission de la premiere poudre
fine classifiee a une seconde etape de classification pour classifier la
poudre fine en une seconde poudre grossibre et une seconde poudre fine
classifiee; la soumission de la seconde poudre grossibre classifiee a une
seconde etape de pulv6risation pour pulveriser la poudre grossibre sous
l'action d'une force d'impact qui est plus faible que cello qui est exercee
au cours de la premiere etape de classification; 45     la soumission du
produit pulverise r6sultant de la seconde poudre grossiere A la premlere
etape de classification ou & la seconde 6tape'de classification; et le
retrait d'une fraction de poudre trOs fine de la seconde poudre fine
classifieo pour ajuster la distribution des dimensions des particules et
pour obtenir ainsi des particules resineuses color6es. 50  2. Un procede
selon la revendication 1, dans loquel la premibre etape de pulverisation et
la seconde etape de pulverisation sont respectivement realisees au moyen
d'un pulverisateur & jet d'air. 3. Un proced4 sel on la revendication 2,
dans loquel la premibre poudre grossibre est pulv~risde sous I'action d'une
pression d'air de broyage par un jet d'air de pulverisation de 5 & 10
kg/cm2 au cours de 55     la premibre etape de classification et la seconde
poudre grossiere est pulverisee sous l'action d'une pression d'air par un
let d'air de pulverisation do 2 - 6 kg/cm2 au cours de la seconde etape de
pulverisation, qui est plus basso quo la pression de lair exercee au cours
de la premibre 6tape de classification. 18    EP 0 265 910 B1
*   C    L   M   S   * 4. Un proc6de selon la revendication 3, dans loquel
le pression de l'air au cours de la seconde ttape de pulvdrisation est
infdrieure de 0,5 a 4 kg/cm2 & la pression de l'air au cours de la premibre
6tape de classification. 5  5. Un procede selon la revendication 1, dans
loqueo la premibre etape de classification et la seconde 



- tape de classification sont respectivement realis6es par un
classificateur A courant d'air du type A paroi fixe. 6. Un procedd  selon
la revendication 5, dans lequel le classificateur A courant d'air utlisd au
cours de la 10     seconde 6tape de classification a une capacitd de
traltement qui est comprise entre 1/1 et 1/3 du cello du classificateur A
courant d'air utilis4 au cours de la premiere dtape de classification. 7.
Un procddd selon la revendication 5, dans lequel le classificateur a
courant d'air de la premibre dtape de classification est utilise selon un
d6bit d'air de classification compris entre 10 et 30 m3/min, et le 15
classificateur A courant d'air de la seconde etape de classification est
utilias  avec un ddbit d'alr de classification de 4 a 20 m3/min qui est
inferieur A colul de la premibre etape de classification. & Un procede
selon la revendication 7, dans loquel le debit d'air de classification de
la seconde 6tape de classification est inferiour de 2 a 25 m3/min A celui
de la premiere etape de classification. 20 9. Un procede sel on la
revendication 1, dans loquel le produit solidifie contient de 20 A 200
parties en poids du materiau magnetique pour 100 parties en poids de la
resine formant liant. 10. Un procede selon la revendication 1, dans loquel
le produit solidifie contient de 0,1 A 30 parties on 25     poids du
colorant pour 100 parties on poids de la resine formant liant. 11. Un
procedd selon la revendication 1, dans loquel la dimension moyenne des
particules du produit d'alimentation pulverise est comprise entre 20 et
2000 um. 30  12. Un procdde sel on la revendication 1, dans lequel les
particules resineuses colorees presentent une dimension volumique moyenne
qui est inferieure de 1 A 25 am & cells de la premibre poudre fine
classifies, inferieure de 5 A 50 am A celle de la premiere poudre grossibre
classifiee et inferieure de 3 A 30 am A celle de la seconde poudre
grossiere classifide. 35 40 45 50 55`    


