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Description

Technical Field

[0001] The present invention relates to a system and a method for dispersing substances in a mixture, such as a slurry
mixture and a liquid mixture, by circulating the mixture.

Background Art

[0002] A device for a batch-type dispersion or a device for continuously dispersing has been used for dispersing solids
in a liquid, such as a slurry or a mixture of a liquid and solids. However, by device for a batch-type dispersion a raw
material may not evenly pass through a region for generating a shearing force for dispersing. Thus a part of the raw
material may accumulate at a particular location in a vessel. That results in a longer time to obtain a uniformly dispersed
material as a whole. By a device for continuously dispersing an insufficiently dispersed material may be obtained, since
the raw material just one time passes through the region for generating shearing forces for dispersing.
[0003] To solve these problems, a system is known that comprises a tank for supplying a mixture to the device for
continuously dispersing, a tank for receiving the mixture that has been dispersed by the device for continuously dispersing,
and multiple paths for alternately changing the tank for supplying and the tank for receiving. However, changing the
paths for the tanks is troublesome. Thus a circulating-type dispersing system that includes a device for continuously
dispersing was proposed. However, if the inlet and outlet of the device for continuously dispersing were just connected
by piping, just a very small amount of the mixture could be processed. Therefore, a storage tank may be provided along
the piping to increase the amount of the mixture to be processed (see Japanese Patent Laid-open Publication No.
2004-267991).
[0004] In that system some of the mixture may pass through the storage tank in a short time and some may stay there
for a long time, before flowing out of the tank. Thus not all of the mixture may be processed by the device for continuously
dispersing to the same degree. Thus a long time is required to obtain a uniformly processed mixture. That has been a
problem.
[0005] JP 2000 351916 A discloses a circulating-type dispersing system according to the preamble of claim 1 and a
circulating-type dispersing method according to the preamble of claim 5. It further discloses a method for dispersing a
pigment by using a device comprising a container having at least a structure capable of reducing pressure and a media
mill for dispersing the solid pigment into the liquid medium and having a dispersing mechanism for passing a mixture of
a solid pigment with a liquid medium through among moving media for dispersing, having a part for performing the
dispersion of the solid pigment into the liquid medium as capable of reducing pressure and installing a mechanism for
circulating the mixture continuously until the solid pigment disperses in the liquid medium stably between the container
and the dispersing mechanism, circulating the mixture and stably dispersing the solid pigment with the liquid medium
under a reduced pressure.
[0006] US 2005/146982 A1 discloses an apparatus and method for measuring and mixing liquids. First and second
vessels are connected to an aspirator so that reduced pressure is produced in the second vessel as a first liquid flows
to the first vessel. Reduced pressure motivates flow of a second liquid into the second vessel until a predetermined level
is reached. A conduit opens between the first and second vessels. The aspirator draws liquid from the second vessel
to the first vessel while the conduit allows liquid from the first vessel to flow to the second vessel. Thus, the liquids are
mixed until a predetermined level of liquid in the first vessel is reached.
[0007] The object of the present invention is to provide a system and a method for dispersing a large amount of a raw
material uniformly and effectively by circulating it. By that system or method, a processed mixture can be obtained in a
short time.

Disclosure of Invention

[0008] A circulating-type dispersing system and a circulating-type dispersing method according to claims 1 and 5 are
provided.
[0009] By to the present invention a large amount of a raw material can be repeatedly and uniformly dispersed. It can
be effectively dispersed. The time needed to obtain a homogeneously processed mixture can be shortened.
[0010] The present invention will become more fully understood from the detailed description given below. However,
the detailed description and the specific embodiment are only illustrations of desired embodiments of the present inven-
tion, and so are given only for an explanation. Various possible changes and modifications will be apparent to those of
ordinary skill in the art on the basis of the detailed description. The applicant has no intention to dedicate to the public
any disclosed embodiment. Among the disclosed changes and modifications, those which may not literally fall within
the scope of the present claims constitute, therefore, a part of the present invention in the sense of the doctrine of
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equivalents. The use of the articles "a," "an," and "the" and similar referents in the specification and claims are to be
construed to cover both the singular and the plural, unless otherwise indicated herein or clearly contradicted by the
context. The use of any and all examples, or exemplary language (e.g., "such as") provided herein, is intended merely
to better illuminate the invention, and so does not limit the scope of the invention, unless otherwise claimed.

Brief Description of Drawings

[0011]

[fig.1]Fig. 1 is a schematic drawing that illustrates the circulating-type dispersing system of the present invention.
[fig.2]Fig. 2 illustrates one of the functions and the operation of the circulating-type dispersing system. Fig.2(a) shows
that the adjusting valve is opened when the second sensor detects that the level of the mixture in the second tank
reaches the lower limit.
Fig.2(b) shows that the adjusting valve is closed when the first sensor detects that the level of the mixture in the
first tank reaches the lower limit.
[fig.3]Fig. 3 shows a variation of the circulating-type dispersing system, where a pump is provided between the first
tank and the second tank, to increase the flow of the mixture from the first tank to the second tank.
[fig.4]Fig. 4 illustrates an example of the device for continuously dispersing that constitutes the circulating-type
dispersing system. It shows a schematic sectional drawing of two rotors that mate with each other.
[fig.5]Fig. 5 is a schematic sectional diagram of the main portion of the device for continuously dispersing that
constitutes the circulating-type dispersing system.
[fig.6]Fig. 6 is a schematic drawing that shows the distribution of flow rates at the device for continuously dispersing
that constitutes the circulating-type dispersing system. It also shows the distribution of the flow rates of the device
for a comparative example.
[fig.7]Fig. 7 illustrates a variation of the device for continuously dispersing that constitutes the circulating-type dis-
persing system, where the volume of the buffering section increases.

Best Mode for Carrying out the Invention

[0012] Below, the circulating-type dispersing system 1 of the present invention will be described with reference to the
drawings. The circulating-type dispersing system 1 to be described below is one that disperses a slurry mixture 2 (also
called a "solid-liquid dispersion" or a "slurry"). However, the present invention is not limited to that dispersing system. It
is equally effective in one that disperses a liquid mixture (also called a "liquid-liquid dispersion" or an "emulsification").
The term "disperse" means to disperse a mixture, i.e., mixing a mixture so that all substances are uniformly present.
[0013] As shown in Fig. 1, the circulating-type dispersing system 1 comprises a device 3 for continuously dispersing
for dispersing the mixture 2, a first tank 4 that is connected to an outlet 3a of the device 3 for continuously dispersing,
a second tank 5 that is connected to an inlet 3b of the device 3 for continuously dispersing, piping 6 that connects in
series and as in a circle the device 3 for continuously dispersing, the first tank 4, and the second tank 5, and an adjusting
valve 7 that is disposed between the first tank 4, and the second tank 5, and an adjusting valve 7 that is disposed between
the first tank 4 and the second tank 5 and that adjusts the levels of the mixture in the first tank 4 and the second tank 5.
The first tank 4 is located at a higher elevation than that of the second tank 5. However, if a pump 29, which is later
described, is provided, this relationship in their elevation can be changed. In this circulating-type dispersing system 1,
by closing the adjusting valve 7, the mixture that has been processed by the device 3 for continuously dispersing
accumulates in the first tank 4 and the mixture in the second tank 5 is supplied to the device 3 for continuously dispersing.
When the level of the mixture in the second tank 5 reaches the lower limit, the adjusting valve 7 is opened to supply the
mixture in the first tank 4 to the second tank 5.
[0014] The circulating-type dispersing system 1 comprises a first sensor 8 that is disposed in the first tank 4 and a
second sensor 9 that is disposed in the second tank 5. The first sensor 8 detects if the level of the mixture in the first
tank 4 reaches the lower limit. The second sensor 9 detects if the level of the mixture in the second tank 5 reaches the
lower limit. The circulating-type dispersing system 1 also comprises a controller 10 for controlling the adjusting valve 7
based on the detected levels of the first and second sensors 8, 9. As shown in Fig. 2(a), when the second sensor 9
detects the level being at the lower limit, the controller 10 causes the adjusting valve 7 to open. As shown in Fig. 2(b),
when the first sensor 8 detects the level being at the lower limit, the controller 10 causes the adjusting valve 7 to close.
[0015] In the circulating-type dispersing system 1, the flow through the piping 6 between the outlet of the first tank 4
and the inlet of the second tank 5 is designed to be greater than that between the outlet of the second tank 5 and inlet
3b of the device 3 for continuously dispersing. This design can be achieved, for example, by making the piping 6 between
the outlet of the first tank 4 and the inlet of the second tank 5 larger. Alternatively, it may be achieved by providing a
pump 29 on the piping 6 between the outlet of the first tank 4 and the inlet of the second tank 6.
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[0016] The circulating-type dispersing system 1 further comprises agitators 11, 12 for agitating the mixtures in the first
and second tanks 4, 5, respectively, and a pump (a vacuum pump) 13 for depressurizing the insides of the first and
second tanks 4, 5. It comprises a pump 14 for supplying the mixture from the second tank 5 to the first tank 4 via the
device 3 for continuously dispersing. It comprises a hopper 16 for storing additives 15 and a feeder 17 for feeding the
additives from the hopper 16 to the raw material that circulates in the piping 6. The feeder 17 is equipped with a mechanism
for pushing additives 18. The circulating-type dispersing system 1 is further equipped with valves 19, 20 for discharging
the processed mixture after finishing the dispersing process and a valve 21 that is used when the mixture is discharged.
In the circulating-type dispersing system 1, during the operation the discharging valves 19, 20 are closed and the valve
21 is opened. The circulating-type dispersing system 1 comprises piping 22 for supplying the raw material, for example,
to the first tank 4, and a valve 23 for supplying the raw material. The material before the additives 15 are added to it is
herein called a raw material. On the upstream side of the valve 23 a tank for supplying the raw material and so on are
provided. They are not shown in the drawings. The location for supplying the raw material or the additives is not limited
to these locations, as discussed later.
[0017] As discussed above, the circulating-type dispersing system 1 is a system that effectively performs repeated
dispersions ("circulating and dispersing device"). The system 1 takes advantage of the circulation by installing the piping
6 between the outlet and the inlet for the raw material (the mixture) of the device 3 for continuously dispersing. It also
utilizes a control for storing and discharging the raw material in two tanks (the first tank 4 and the second tank 5) that
are provided on the piping 6. As shown in Fig. 1, the first tank 4 and the second tank 5 are connected in series via the
adjusting valve 7. The first and second tanks 4, 5 store the mixture (that has originally been supplied through the piping
22 for supplying the raw material). At first the fluid that circulates through the first and second tanks 4, 5, the device 3
for continuously dispersing, and the piping 6 is the raw material. After each process is carried out by the device 3 for
continuously dispersing, it becomes the mixture in which the additives 15 are dispersed. Finally it becomes the processed
mixture. In the description herein both the first "raw material," and the "mixture" in the process, are generally called the
"mixture." The mixture that flows out of the second tank 5 flows through the pump 14 and the valve 21 into the device
3 for continuously dispersing. On the path from the second tank 5 to the device 3 for continuously dispersing, the additives
15 (in the form of a liquid or particles) that are stored in the hopper 16 are added by the feeder 17 to the mixture (raw
material) that circulates. The mixture that has been dispersed by the device 3 for continuously dispersing is stored in
the first tank 4. The mixture in the first and second tanks 4, 5 is agitated by the agitators 11, 12, respectively, to prevent
the segregation of the mixtures.
[0018] An exemplary device 3 for continuously dispersing of the device for continuously dispersing to be used for the
circulating-type dispersing system 1 will be later described in detail with reference to Figs. 4 to 7. However, the device
for continuously dispersing is not limited to it. What is called a homogenizer, or a sand grinder, or a bead mill, or a colloid
mill, or a biaxial kneader, etc., can be used and be selected depending on the material to be processed and the intended
degree of dispersion. A screw feeder, a rotary feeder, a plunger feeder, etc. can be used for the feeder 17 for the additives
15.
[0019] A level sensor (the first sensor 8) is provided in the first tank 4. Another level sensor (the second sensor 9) is
provided in the second tank 5. Both detect the lower limits of the mixtures stored in the respective tanks. The lower limits
are the minimum levels where the mixture can be circulated without stopping the flow. They are set based on the flow
(or the flow rate) of the mixture that is determined by the pump 14 or the device 3 for continuously dispersing. A vacuum
pump (the pump 13) is connected to the first and second tanks 4, 5, to defoam the mixture under a negative pressure.
[0020] During the operation, the adjusting valve 7 is opened and closed to adjust the flow. Normally, the valve 21 is
open and the valves 19, 20 are closed. After the process is completed, the valve 21 is closed and the valves 19, 20 are
opened. Thus the processed mixture is discharged and collected through the valve 19. The mixture that remains in the
device 3 for continuously dispersing and the piping 6 is discharged and collected though the opened valve 20. A valve
for discharging and collecting the mixture may be provided at any position, e.g., any tank or any position in the piping.
[0021] Next, the method for the circulating-type dispersion (dispersing process) by using the circulating-type dispersing
system 1, which is discussed above, will be discussed. At an initial state, the pump 14 and the agitators 11, 12 stop and
all the valves (the adjusting valve 7 and the valves 19, 20, 21) are closed. At the first step, a medium (the liquid material)
that has been weighed is supplied into the first tank 4 from the piping 22 for supplying the raw material. Then the agitator
11 is activated. The volume of the material to be supplied is assumed to be equal to the maximum volume of the first
tank 4. However, the volume of the material to be supplied is not limited to that. At the second step, the adjusting valve
7 is opened to supply the mixture in the first tank 4 to the second tank 5 until the first sensor 8 detects that the level of
the mixture in the first tank 4 has reached the minimum level. When all the mixture has been supplied, the start-up
operation is completed. Then the agitator 12 is activated.
[0022] At the third step, the adjusting valve 7 is closed and the valve 21 is opened. The device 3 for continuously
dispersing and the pump 14 are activated. Now the insides of the device 3 for continuously dispersing and the pump 14
are assumed to be filled with the liquid material. However, if the device 3 for continuously dispersing and the pump 14
are allowed to idle, they may not be filled. Thus the mixture that is stored in the second tank 5 flows through the pump
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14, the valve 21, and the device 3 for continuously dispersing, and returns to the first tank 4. Since the adjusting valve
7 is closed, the returned mixture accumulates in the first tank 4. There it is constantly agitated by the agitator 11 to
prevent the segregation of the mixtures. This operation continues until the level of the mixture in the second tank 5
reaches the lower limit.
[0023] At the fourth step, when the second sensor (level sensor) 9 detects that the level of the mixture in the second
tank 5 has reached the lower limit, the adjusting valve 7 is opened, to supply the mixture that has accumulated in the
first tank 4 to the second tank 5. The mixtures in the first and second tanks 4, 5 are constantly agitated by the agitators
11, 12 to prevent the segregation of the mixtures.
[0024] At the fifth step, when the first sensor (level sensor) 8 detects that the level of the mixture in the first tank 4 has
reached the lower limit, the adjusting valve 7 is closed. Then the operation returns to the fourth step.
[0025] During the fourth and fifth steps, the mixture that has been processed by the device 3 for continuously dispersing
is supplied at a constant rate to the first tank 4, which is connected to the outlet of the device 3 for continuously dispersing.
The mixture (the raw material at the initial state) is supplied at a constant rate to the device 3 for continuously dispersing
from the second tank 5, which is connected to the inlet of the device 3 for continuously dispersing.
[0026] While the fourth and fifth steps are repeated during the normal operation, the additives 15 to be dispersed are
added by the feeder 17 to the mixture that is circulating. Thus a large amount of the mixture can be homogeneously
dispersed. The amount of the additives 15 to be supplied, namely, Qa (kg/s), may be selected depending on the properties
of the mixture.
[0027] In the method for the circulating-type dispersion by using the circulating-type dispersing system 1 the following
equations (1) - (3) are used. 

where V1: the maximum volume for the storage of the first tank 4 (m3), V1’: the minimum volume for the storage of the
first tank 4 (m3), V2: the maximum volume for the storage of the second tank 5 (m3), V2’: the minimum volume for the
storage of the second tank 5 (m3), Vp: the volume of the mixture in the piping that includes the device 3 for continuously
dispersing, the pump 14, etc. (m3), Q: the flow of the mixture in the piping 6 (kg/s), and Q’: the flow of the mixture that
passes through the adjusting valve 7 that is located between the first tank 4 and the second tank 5 (kg/s).
[0028] If the difference between (VI - V1’) and (V2’ + Vp) were small, the circulating-type dispersing system 1 would
be almost the same as one where the outlet and the inlet of the device 3 for continuously deispering would just be
connected by piping. Thus the system could not process a large amount of the mixture. Though a system with a small
difference between (VI - VI’) and (V2’ + Vp) could be constructed, the advantageous effect, i.e., processing a large
amount of the mixture, which is caused by providing the first tank 4 and the second tank 5, would decrease.
[0029] The volumes of V1’ and V2’ are preferably minimized in so far as they do not adversely affect the operation. If
the volumes of V1’ and V2’ were large, the mixture would tend to accumulate in the first tank 4 and the second tank 5
without flowing out of them, to deteriorate the efficiency in uniformly dispersing the mixture.
[0030] When the mixture is supplied from the first tank 4 to the second tank 5 by opening the adjusting valve 7,
controlling the agitator so that it can be stopped allows the mixture to be completely discharged from the first tank 4 (V1’
= 0). If agitating the mixture in the first tank 4 is not needed or if the operation of the agitator in the empty first tank 4
causes no trouble, the mixture in the first tank can be completely discharged from the tank 4. In these cases, since the
mixture that remains in the first tank 4 lessens, the efficiency in uniformly dispersing the mixture increases. If V2’, the
minimum volume for storage of the second tank 5, is zero, a portion of the piping where no mixture is contained exists,
to interrupt the flow of the mixture in the device 3 for continuously dispersing or the pump 14. That may cause a fluctuation
in the workload or a problem of a vibration or a noise. Thus it is undesirable.
[0031] The additives 15 can be supplied at any place in the device for continuously dispersing, tanks, and piping.
There may be a plurality of the places. Alternatively, in advance the liquid material as a medium and the additives may
be mixed in the first tank 4.
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[0032] As discussed above, the method for a circulating-type dispersion by using the circulating-type dispersing system
1 is a method for circulating and dispersing the slurry or liquid mixture where the mixture is dispersed by the device for
continuously dispersing and circulated by the piping that connects in series the device for continuously dispersing, the
first tank connected to the outlet of the device for continuously dispersing, and the second tank connected to the inlet
of the device for continuously dispersing. The method has the following features. The mixture processed by the device
3 for continuously dispersing accumulates in the first tank 4 by closing the adjusting valve 7 that is disposed between
the first tank 4 and the second tank 5. At the same time the mixture 2 in the second tank 5 is supplied to the device 3
for continuously dispersing. When the level of the mixture 2 in the second tank 5 reaches the lower limit, the adjusting
valve 7 is opened, to supply the mixture 2 in the first tank 4 to the second tank 5. By these features a large amount of
the mixture can be repeatedly dispersed, to thereby become homogeneous. The large amount of the mixture can be
effectively dispersed. The time to obtain the entirely homogeneous mixture can be shortened.
[0033] The circulating-type dispersing system 1 of the present invention has the device 3 for continuously dispersing,
the first and second tanks 4, 5, the piping 6, and the adjusting valve 7, which are discussed above. By closing the
adjusting valve 7 the mixture 2 that has been processed by the device 3 for continuously dispersing accumulates in the
first tank 4. At the same time the mixture 2 in the second tank 5 is supplied to the device 3 for continuously dispersing.
When the level of the mixture 2 in the second tank 5 reaches the lower limit, the adjusting valve 7 is opened, to supply
the mixture 2 in the first tank 4 to the second tank 5. Thus a large amount of the mixture can be repeatedly dispersed,
to thereby become homogeneous. Thus a large amount of the mixture can be effectively dispersed. The time to obtain
the entirely homogeneous mixture can be shortened.
[0034] In the method and system for the circulating-type dispersion, the adjusting valve 7 is controlled in the dispersing
operation by means of the first sensor 8, the second sensor 9, and the controller 10, as discussed above. Thus an
automated and very effective dispersing operation can be achieved, to obtain the unifomly processed mixture. By opening
the adjusting valve 7 when the second sensor detects the level being at the lower limit and closing it when the first sensor
detects the level being at the lower limit, a portion of the mixture that could remain in a tank and that is not subject to
the dispersion, which has been a problem of conventional systems, which have only one storage tank, is eliminated.
Thus an effective and uniform process can be achieved. The time for the process can be shortened.
[0035] Next, the device 3 for continuously dispersing, which is suitable for the above circulating-type dispersing system
1 and method, is discussed in detail with reference to Figs. 4 to 7. The device 3 for continuously dispersing in Fig. 4 and
so on is a device for continuously dispersing that effectively disperses a plurality of liquids or powdery substances in a
slurry (a mixture of powdery substances and a liquid). The device 3 for continuously dispersing performs effective
dispersion by incorporating both an ability to disperse within a small area by means of shearing forces and an ability to
disperse within a large area.
[0036] As shown in Figs. 4 and 5, for example, the device 3 for continuously dispersing specifically comprises a first
rotor 101 and a second rotor 102 that face each other. The mixture is dispersed while passing between the rotors 101,
102 to the outer circumferences of the rotors. It comprises a first means 108 for rotating the first rotor 101 in a first
direction R1, and a second means 109 for rotating the second rotor 102 in the second direction R2, which is opposite
the first direction R1. An outlet 120 for supplying the mixture is provided at the center of rotation of the first rotor 101 or
the second rotor 102.
[0037] By configuring the device as discussed above, the first rotor 101 and the second rotor 102 rotate in opposite
directions. Thus shearing energy is definitely imparted to all of the mixture. Thus the device 3 for continuously dispersing
effectively disperses the mixture.
[0038] As shown in Fig. 4, for example, in the device 3 for continuously dispersing, a space 103 is formed on the outer
side of the outlet 120, by the flat face 121 of the first rotor 101 and the flat face 131 of the rotor 102. A buffering section
106, in which the distance between the first and second rotors is greater than that in the space 103, is formed on the
outer side of the space 103. A side 132 on the outer circumference is formed on the second rotor 102 on the outer side
of the buffering section 106. The side 132 on the outer circumference causes the distance between the first rotor 101
and the second rotor 102 to be less than that in the buffering section 106.
[0039] By configuring the device 3 as discussed above, the space has a dispersing function within a small area caused
by means of shearing forces and the buffering section has a dispersing function within a large area. Thus the device 3
for continuously dispersing effectively disperses the mixture.
[0040] As shown in Fig. 4, for example, in the device 3 for continuously dispersing, the side 132 on the outer circum-
ference is disposed to be parallel to the axis 108 of rotation of, or inclined to the center of rotation of, the first rotor 101.
[0041] By configuring the device 3 as discussed above, since the side 132 on the outer circumference is disposed to
be parallel to the axis of rotation of, or inclined to the center of rotation of, the first rotor 101, the mixture does not flow
out of the buffering section 106, unless it has a volume that is more than that of the buffering section 106. Thus the
mixture accumulates in that section. Since additional mixture from the space 103 flows toward the accumulated mixture
in the buffering section 106 at a high speed and vigorously intermingles with it, the mixture is uniformly dispersed in the
buffering section 106.
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[0042] As shown in Fig. 7, for example, in the device 3 for continuously dispersing, the tip of the side 132 on the outer
circumference is formed as an overhang 162 that extends toward the center of rotation.
[0043] By configuring the device as discussed above, since the tip of the side 132 on the outer circumference is formed
as an overhang 162 that extends toward the center of rotation, the mixture does not flow out of the buffering section
106, unless it has a volume that is more than that of the buffering section 106. Thus the mixture accumulates in that
section. Since additional mixture from the space 103 flows toward the accumulated mixture in the buffering section 106
at a high speed and vigorously intermingles with it, the mixture is uniformly dispersed in the buffering section.
[0044] As shown in Fig. 4, for example, in the device for continuously dispersing 3, the space 103 is located adjacent
to the outlet 120 for supplying the mixture. By configuring the device 3 as discussed above, centrifugal forces caused
by the rotation of the first and second rotors 101, 102 are applied to the mixture in the space 103. Thus, as the mixture
flows outward, its flow rate increases. Further, a negative pressure is generated on the inner side of them. Thus the
additional mixture is sucked through the outlet 120 for supplying the mixture into the space 103.
[0045] As shown in Fig. 4, for example, in the device 3 for continuously dispersing, a second space 104 is formed, by
the flat surface 123 of the first rotor 101 and the flat surface 133 of the second rotor 102, on the outer side of the buffering
section 106. The distance between the first rotor 101 and second rotor 102 in the second space 104 is equal to or less
than that in the space 103. A second buffering section 107 is formed on the outer side of the second space 104. The
distance between the first and second rotors 1, 2 in the second buffering section 107 is greater than that in the second
space 104. A second side 124 on the outer circumference is formed on the first rotor 101 on the outer side of the second
buffering section 107. The second side 124 on the outer circumference causes the distance between the first and second
rotors 101, 102 to be less than that in the second buffering section 107. By configuring the device 3 as discussed above,
in addition to the space and the buffering section, the second space 104 has a function to disperse the mixture in a small
area by means of shearing forces. The second buffering section 107 has a function to disperse it within a large area.
Thus the device for continuously dispersing effectively and repeatedly disperses the mixture.
[0046] As shown in Fig. 4, for example, in the device 3 for continuously dispersing, the buffering section 106 is formed
by indenting the first rotor 101. The side 132 on the outer circumference is formed on the second rotor 102. The second
buffering section 107 is formed by indenting the second rotor 102. The second side 124 on the outer circumference is
formed on the first rotor 101.
[0047] By configuring the device 3 as discussed above, the space, the buffering section, the side on the outer circum-
ference, the second space, the second buffering section, and the second side on the outer circumference, are all formed
by indenting the first rotor 101 and the second rotor 102 so that they mesh. Thus this facilitates manufacturing a device
for continuously dispersing that alternately and continuously carries out dispersion in a small area by means of shearing
forces and then carries out mixing in a large area to cause the mixture to be homogenized.
[0048] Next, the device 3 for continuously dispersing will be discussed in detail with reference to Figs. 4 to 7. In the
device 3 two rotors that rotate at high speeds in opposite directions are arranged. Centrifugal forces cause the mixture
to pass through the narrow space formed by the rotors. As shown in Fig. 4, two indented rotors 101, 102 are arranged
on the same rotating axes to face each other in the vertical direction. By matching the respective concavities and
convexities, narrow spaces 103, 104, 105 and wide spaces 106, 107 are alternately formed. As used herein, the narrow
spaces 103, 104, 105, which cause strong shearing forces to be generated, are called sections for generating shearing
forces. The wide spaces 106, 107, which cause the mixture to be mixed within the large areas, are called buffering
sections. As shown in Fig. 5, the rotors 101, 102 are connected to rotating hollow shafts 108, 109, respectively. The
rotating shafts 108, 109 are supported through bearings 115 by respective cases 116 for the bearings. The cases 116
are rigidly fixed (the method of fixing the cases is not shown in the drawings). The rotating shafts 108, 109 are driven
by respective electric motors (not shown) through belts, chains, or gears to rotate in opposite directions R1, R2. Clockwise
rotations are assumed as viewed from ports 112, 114 for supplying the mixture. The speeds of the rotation of the shafts
are arbitrarily selected in accordance with the kinds of a mixture, the targeted degree of dispersion, etc. The mixture
that is supplied to the ports 112, 114 for supplying the mixture passes through the hollow parts of the rotating hollow
shafts to be delivered between the two rotors 101, 102 through the outlets 120 for supplying the mixture, which are
disposed at the centers of rotations of the rotors 101, 102. In this embodiment, the outlet for supplying the mixture of
the rotating hollow shaft 109 is closed by a plug 110 to prevent the mixture from flowing back in and then out again.
[0049] In the device 3 for continuously dispersing of Fig. 4, the outside diameter D of each of the rotors 101, 102 is
200 mm, and the heights h1, h2 are 55 mm and 15 mm, respectively. The gaps of the sections 103, 104, 105 for generating
shearing forces are adjustable from 0.05 mm to 2 mm, but need not necessarily be the same. They are arbitrarily modified
in accordance with the shapes and sizes of the rotors 101, 102 and the intended use. For example, the gaps gradually
decrease starting from the section 103 for generating shearing forces, the section 104 for generating shearing forces,
and the section 105 for generating shearing forces, in that order. By doing so, agglomerated particles in the mixture are
sequentially dissolved into finer particles to be uniformly dispersed. The angles α, β of the sides 132, 124 on the outer
circumferences of the buffering sections 106, 107 are 50 degrees and 70 degrees, respectively. However, they are not
limited to such values. In accordance with the shapes and sizes of the rotors 101, 102, they are arbitrarily selected to
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be acute angles or right angles, i.e., being inclined to the directions toward the centers of rotations (the directions toward
the rotating hollow shafts 108, 109), or parallel to the rotating hollow shafts 108, 109. In the device for continuously
dispersing, the speeds of rotation are adjusted from 0 to 1,720 rpm by means of an inverter control. They are arbitrarily
modified by selecting electric motors, pulleys, gears, etc.
[0050] By referring to Fig. 4, the structures of the sections 103, 104, 105 for generating shearing forces and the
buffering sections 106, 107 are now described. The surface of the upper rotor 101 that faces the lower rotor 102 is
formed on the outer side of the outlet 120 as a flat surface 121 that is perpendicular to the axis of rotation. On the outer
side of the flat surface 121 an indentation is formed by a side 122 on the inner circumference, a flat surface 123, and a
side 124 on the outer circumference. The flat surface 123 is parallel to the flat surface 121. The side 124 on the outer
circumference extends over the flat surface 121 and toward the side of the lower rotor 102. At the tip of it a flat surface
125, which is also parallel to the flat surface 121, is formed. On the surface of the lower rotor 102 that faces the upper
rotor 101, a flat surface 131, which is parallel to and faces the flat surface 121, is formed. The flat surface 131 extends
over the side 122 on the inner circumference and toward the outer circumference. A side 132 on the outer circumference
is formed from the flat surface 131 toward the upper rotor 101. A flat surface 133, which is parallel to the flat surface
123, is formed from the tip of the side 132 on the outer circumference. The flat surface 133 forms an indentation with
the side 134 on the inner circumference and the flat surface 135, which is parallel to and faces the flat surface 125. The
side 134 is located on the inner side of the side 124.
[0051] By so arranging the upper rotor 101, which has the surfaces as discussed above, and the lower rotor 102, the
section 103 for generating shearing forces is formed by the flat surface 121 and the flat surface 131. The section 104
for generating shearing forces is formed by the flat surface 123 and the flat surface 133. The section 105 for generating
shearing forces is formed by the flat surface 125 and the flat surface 135. The buffering section 106 is formed as a region
surrounded by the side 122, the flat surface 123, the side 132, and the flat surface 131. The buffering section 107 is
formed as a region surrounded by the side 134, the flat surface 123, the side 124, and the flat surface 135. The side
124 extends over the flat surface 121 and toward the lower rotor 102 to form the buffering section 107. Thus the volume
of the buffering section 107 becomes larger, to thereby cause the mixture to be homogenized by dispersion in a large area.
[0052] Though in the embodiment discussed above, the side 124 on the outer circumference extends over the flat
surface 121 and toward the lower rotor 102, the side 124 may extend to be at the same level as that of the flat surface
121. That is, the flat surface 121 and the flat surface 125 may be disposed on the same plane. In such a structure, three
sections 103, 104, 105 for generating shearing forces and two buffering sections 106, 107 can be formed by forming
one indentation on the upper rotor 101 and forming one projection on the lower rotor 102 (the portion surrounded by the
side 132, the flat surface 133, and the side 134). Thus this facilitates manufacturing a device for continuously dispersing
that alternately and continuously carries out dispersion in a small area by means of shearing forces and then carries out
mixing in a large area to cause the materials to be homogenized. Further, the side 124 need not extend beyond the flat
surface 121.
[0053] Though the flat surfaces 121, 123, 125, 131, 133, 135 are described to be perpendicular to the axes of rotations
and be parallel to each other, it is not necessary that they be so arranged. Further, the flat surfaces for forming the
sections 103, 104, 105 for generating shearing forces are not necessarily parallel to each other. By making the gaps of
the sections 103, 104, 105 become narrower toward the outer circumference, agglomerated particles in the raw materials
are sequentially dissolved into finer particles.
[0054] The buffering sections 106, 107 are the regions for accumulating liquids. Those regions have large volumes
in order to mix the mixture that has been subjected to dispersion in a small area at the sections 103, 104. For this purpose
the radius L1 of the flat surface 131, which forms the buffering section 106, is, for example, at least half of the radius
L2, but is normally equal to or more than the radius L2, of the flat surface that faces the flat surface 121 to form the
section 103 for generating shearing forces. The height of the buffering section 106 (the sum of the gap of the space at
the section 103 plus the height of the side 122) is at least three times, but is normally five or more times, the height of
the gap of the space of the section 103.
[0055] In Fig. 4, the flow of the mixture is indicated by an arrow. Though for simplicity only one arrow is drawn, similar
flows are generated all over the regions that are formed by the rotors 101, 102. In addition Fig. 5 is again referred to.
While the rotors 101, 102 rotate, the mixture is supplied through the port 112 for supplying it on a joint 111 that twists,
which is connected to the rotating hollow shaft 108 and equipped with a stopper to stop the rotation (not shown). The
mixture is supplied through the outlet 120 for supplying it into a space between the rotors 101, 102. It flows in the direction
of the centrifugal forces through the section 103 for generating shearing forces, through the buffering section 106, through
the section 104 for generating shearing forces, through the buffering section 107, and through the section 105 for
generating shearing forces, all of which are formed by the rotor 101 and the rotor 102. It is discharged from a section
113 for discharging the mixture. It is located on the outer circumference of the rotors. Since the mixture flows by means
of the centrifugal forces in the direction toward the outer circumference, the flow rate increases. The pressure at the
outlet 120 for supplying the mixture becomes negative. Thus the flow of the mixture from the outlet 120 increases.
[0056] The plug 110 may be removed from the outlet of the rotating hollow shaft 109 to supply other mixture from the
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port 114 for supplying mixture. Thus the mixture from the port 114 and that from the port 112 can be mixed. However,
in this case the central axes of the rotors and shafts must be horizontal, or a pump for the mixture must be installed,
because normally the negative pressure at the outlet 120 is not so great that it can draw the mixture as high along the
entire length of the rotating hollow shaft 109.
[0057] In the device for continuously dispersing, two rotating shafts are described as being driven by separate electric
motors. However, they may be driven by just one electric motor if the driving force is separated by gears, etc. These
electric motors, belts, chains, gears, etc., constitute a means for rotating the rotating hollow shafts 108, 109.
[0058] With reference to Fig. 4, the process (a method) for dispersing the mixture that uses the device 3 for continuously
dispersing is described. First, the mixture is subjected to strong shearing forces when passing through the first section
103 for generating shearing forces. Thus, emulsifying or dissolving agglomerated particles is carried out. If the two rotors
101, 102 rotate at the same speed, then the distributions of the speeds of the mixture taken along line A-A and at section
B are to be those as in Fig 6(a). No part at which the speed is zero exists. In contrast, in the conventional system, where
one of the rotors 101, 102 is stationary, and if the stationary rotor is assumed to be the lower rotor 102, then the
distributions of the speeds are to be those as in Fig. 6(b). The speeds on the surface of the lower rotor 102 are zero in
the direction of the rotation and the radial direction, which is the same direction as that of the centrifugal forces. Thus
the mixture near the surface of the lower rotor 102 are poorly dispersed. In the device 3, even at the central position
between the two rotors 101, 102, where the speed in the direction of the rotation is zero, the speed in the radial direction
is not zero, because of the movement caused by the centrifugal forces. That is, the movements caused by the centrifugal
forces on both sides adjacent to the central position are in the same outward direction. Thus the mixture at the central
position is drawn outwardly by shearing forces (viscous behaviors) caused by those movements. Since no part at which
the speed is zero exists, shearing forces are definitely imparted to all of the mixture. Thus effective dispersion is obtained.
In detail, the shearing force at the central position between the two rotors is weak, as shown in the figure taken along
the line A-A in Fig. 6(a). However, unlike the stationary rotor, of which the speed is zero, the fluctuation of the speed is
great, due to the rotation at the high speed. Thus the shearing force does not affect the effective dispersion. The mixture
is imparted strong shearing forces at the section for generating shearing forces so that emulsifying, or dissolving ag-
glomerated particles, or dispersing particles, is carried out in a small area. After being discharged from the section 103
it flows into the first buffering section 106. In the buffering section 106, the side 132 on the outer circumference is formed
to make the distance between the rotors 101, 102 smaller. Thus the mixture that flows into the buffering section 106
accumulates there without flowing out, unless the volume of the mixture exceeds that of the buffering section 106. The
mixture in the buffering section 106 is pressed against the side 132 by the centrifugal forces. As shown in Fig. 4, the
side 132 of the buffering section 106 is inclined so as to resist the flow of the mixture. Thus the mixture must flow into
the buffering section 106 at an amount that exceeds the volume of the section 106, to thereby cause the mixture to flow
out of the section 106. The mixture that has flowed into the buffering section 106 and accumulated there vigorously
intermingles with the mixture that later flows at a high speed into the buffering section 106 from the section 103 for
generating shearing forces. Thus the mixture that has been emulsified or dispersed in a small area is homogenized by
intermingling in a large area. Then the mixture flows through the second section 104 for generating shearing forces and
the second buffering section 107 to be subjected to dispersion similar to that in the first section 103 for generating
shearing forces and the first buffering section 106. It flows through the last section, namely, the third section 105, for
generating shearing forces to be subjected to further dispersion.
[0059] To uniformly mix the mixture by the device for continuously dispersing, the particles in the mixture that is to be
supplied to the device are preferably dissolved to be emulsions or agglomerated particles that are smaller than the
minimum gap at the sections for generating shearing forces. Further, the mixture is uniformly mixed in a unit that has a
volume that at least equals that of the smallest section for generating shearing forces (the volume = the area of the
section for shearing forces x the gap). This process is carried out by a preliminary mixing as a prior process. If they are
not dissolved to be emulsions or agglomerated particles that pass through the gap at the section 103 for generating
shearing forces, liquid drops or agglomerated particles that are larger than the gap could hardly flow into the space of
the section 103 when the mixture flows there. Thus this could cause the mixture to be unevenly dispersed or the flow
path to be clogged. That may also cause the device to be damaged by undue shearing forces. Being uniformly mixed
in a unit that has a volume that equals that of the smallest section for generating shearing forces means that, when a
part of the preliminarily-mixed mixture that has the same volume as that of the smallest section for generating shearing
forces is taken out from the mixture, the contents of a plurality of mixtures in each part are constant. This does not relate
to any conditions for emulsifying or dissolving agglomerated particles. For example, in Fig. 4, the smallest section for
generating shearing forces is the space within the section 103. When the gap is 0.1 mm, the volume is about 0.3 ml.
However, if the device for continuously dispersing is used for a preliminary mixing, some of the above requirements are
not necessarily complied with.
[0060] The configurations of the buffering sections 106, 107 are not limited to the inclined ones that are shown as the
sides 132, 124 on the outer circumferences in Fig. 4. As shown in Fig. 7, the overhangs 162, 154 that extend toward
the center of rotation (to the rotating hollow shafts 108, 109) may be formed at the tips of the sides 106, 107 on the outer
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circumferences, to increase the volumes of the buffering sections 106, 107. Since the flat surface 163 of the overhang
162, which faces the flat surface 123 of the upper rotor 141, is a part of the section 104 for generating shearing forces,
the section 104 is enlarged in the radial direction. Thus greater dispersion in a small area is carried out. Similarly, the
flat surface 155, which faces the flat surface 135 of the lower rotor 142, causes the section 105 for generating shearing
forces to be enlarged. Thus greater dispersion in a small area is carried out.
[0061] The number of sections for generating shearing forces and that of buffering sections are specified to be three
and two, respectively. However, the numbers are not limited to these, and may be adjusted in accordance with the
mixture to be processed and the targeted degree of dispersion.
[0062] The device 3 for continuously dispersing that is discussed above effectively disperses the mixture by effectively
imparting shearing energy to all the mixture. The device comprises a first rotor and a second rotor that face each other.
The mixture is dispersed while passing between the two rotors to the outer circumferences of the rotors. It comprises a
first means for rotating the first rotor in a first direction, and a second means for rotating the second rotor in the second
direction, which is opposite the first direction. An outlet for supplying the mixture is provided at the center of rotation of
the first rotor.
[0063] A space is formed by the flat surface of the first rotor and the flat surface of the second rotor on the outer side
of the outlet for supplying the mixture. A buffering section, in which the distance between the first and second rotors is
greater than that in the space, is formed on the outer side of the space. A side on the outer circumference is formed on
the first rotor or the second rotor or both on the outer side of the buffering section. The side on the outer circumference
causes the distance between the first and second rotors to be less than that in the buffering section. Thus the function
to mix the mixture in a large area to cause the mixture to be homogenized is generated after the function to disperse it
in a small area by means of shearing forces is generated. These functions are combined to effectively disperse the mixture.
[0064] As discussed above, the device 3 for continuously dispersing that is described with reference to Figs. 4 to 7 is
appropriately used for the circulating-type dispersing system 1, which is discussed above. The device 3 for continuously
dispersing by itself effectively disperses the mixture. Further, it is adapted to function with the circulating-type dispersing
system 1 since the mixture that has flowed into the device 3 for continuously dispersing is dispersed and sequentially
flows out of the device 3. In other words, the dispersing system 1, which includes the device 3 for continuously dispersing,
can repeatedly and uniformly disperse a large amount of the mixture because of the following reasons. The device 3 for
continuously dispersing has portions where the mixture is stored or accumulates. If the mixture that is being dispersed
were to accumulate there, it would adversely affect the uniform dispersion of the mixture. However, the device 3 for
continuously dispersing comprises the sections 103, 104 for generating shearing forces where a dispersion in a small
area is carried out, and the buffering sections 106, 107, where the mixture that has been dispersed in a small area at
the sections 103, 104 accumulates to be mixed. That is, there is no portion where the mixture stays for an unnecessarily
long time. Thus a large amount of the mixture can be effectively dispersed. The time to obtain an entirely homogeneous
mixture can be shortened.

Claims

1. A circulating-type dispersing system (1) for circulating and dispersing a slurry or liquid mixture (2), comprising:

a device (3) for dispersing the mixture (2);
a first tank (4) connected to an outlet of the device (3);
a second tank (5) connected to an inlet of the device (3);
piping (6) that connects the device (3), the first tank (4), and the second tank (5) in series, and formed as a circle;
an adjusting valve (7) provided on the piping (6) between the first tank (4) and the second tank (5) for adjusting
levels of the mixture (2) in the first tank (4) and the second tank (5);
wherein by closing the adjusting valve (7) the mixture (2) that has been processed by the device (3) accumulates
in the first tank (4) and the mixture (2) in the second tank (5) is supplied to the device (3); characterized in that
the first tank (4) is equipped with a first sensor (8) for detecting if the level of the mixture (2) in the first tank (4)
reaches a lower limit and the second tank (5) is equipped with a second sensor (9) for detecting if the level of
the mixture (2) in the second tank (5) reaches the lower limit; and
the circulating-type dispersing system (1) further comprises:
a controller (10) for controlling the adjusting valve (7) based on the levels detected by the first and second
sensors (8, 9), such that the adjusting valve (7) is adapted to be opened to supply the mixture (2) in the first
tank (4) to the second tank (5) when the level of the mixture (2) in the second tank (5) reaches a lower limit.

2. The circulating-type dispersing system (1) of claim 1, wherein the controller (10) causes the adjusting valve (7) to
open when the second sensor (9) detects that the level of the mixture (2) in the second tank (5) has reached the
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lower limit and the controller (10) causes the adjusting valve (7) to close when the first sensor (8) detects that the
level of the mixture (2) in the first tank (4) has reached the lower limit.

3. The circulating-type dispersing system (1) of claim 1 or 2, wherein a size of the piping (6) that connects an outlet of
the first tank (4) and an inlet of the second tank (5) is greater than a size of the piping (6) that connects an outlet of
the second tank (5) and the inlet of the device (3).

4. The circulating-type dispersing system (1) of claim 3, wherein a pump (29) is provided on the piping (6) between
the first tank (4) and the second tank (5).

5. A circulating-type dispersing method for circulating and dispersing a slurry or liquid mixture (2), comprising:

dispersing the mixture (2) by a device (3) for continuously dispersing and circulating the mixture (2) through
piping (6) that connects the device (3) for continuously dispersing, a first tank (4) connected to an outlet of the
device (3) for continuously dispersing, and a second tank (5) connected to an inlet of the device (3) for contin-
uously dispersing;
characterized in that
by stopping a flow of the mixture (2) from the first tank (4) to the second tank (5), the mixture (2) that has been
processed by the device (3) for continuously dispersing accumulates in the first tank (4) and the mixture (2) in
the second tank (5) is supplied to the device (3) for continuously dispersing, and that,
when a level of the mixture (2) in the second tank (5) reaches a lower limit, the mixture (2) in the first tank (4)
is supplied to the second tank (5).

6. The circulating-type dispersing method of claim 5, further comprising:

detecting if a level of the mixture (2) in the first tank (4) reaches a lower limit;
detecting if the level of the mixture (2) in the second tank (5) reaches the lower limit, and
dispersing and circulating the mixture (2) while adjusting a flow of the mixture (2) from the first tank (4) to the
second tank (5).

7. The circulating-type dispersing method of claim 6, wherein, when the level of the mixture (2) in the second tank (5)
reaches the lower limit the mixture (2) in the first tank (4) is allowed to flow to the second tank (5), and wherein,
when the level of the mixture (2) in the first tank (4) reaches the lower limit the flow of the mixture (2) from the first
tank (4) to the second tank (5) is stopped.

8. The circulating-type dispersing method of any one of claims 5 to 7, wherein, when the mixture (2) in the first tank
(4) is supplied to the second tank (5), the flow of the mixture (2) from the first tank (4) to the second tank (5) is
greater than the flow of the mixture (2) from the second tank (5) to the device (3) for continuously dispersing.

9. The circulating-type dispersing method of claim 8, wherein the mixture (2) flows from the first tank (4) to the second
tank (5) by means of a pump (29).

Patentansprüche

1. Zirkulations-Dispersionssystem (1) zum Zirkulieren und Dispergieren einer schlammigen oder flüssigen Mischung
(2), umfassend:

eine Anordnung (3) zum Dispergieren der Mischung (2);
einen ersten Tank (4), der mit einem Auslass der Anordnung (3) verbunden ist;
einen zweiten Tank (5), der mit einem Einlass der Anordnung (3) verbunden ist;
ein Rohrleitungssystem (6), das die Anordnung (3), den ersten Tank (4) und den zweiten Tank (5) in Reihe
verbindet, und als Kreislauf ausgebildet ist;
ein einstellbares Ventil (7), das in dem Rohrleitungssystem (6) zwischen dem ersten Tank (4) und dem zweiten
Tank (5) vorgesehen ist, zum Einstellen der Füllstände der Mischung (2) in dem ersten Tank (4) und in dem
zweiten Tank (5);
wobei durch Schließen des einstellbaren Ventils (7) die Mischung (2), die von der Anordnung (3) verarbeitet
wurde, in dem ersten Tank (4) angesammelt wird und die Mischung (2) in dem zweiten Tank (5) der Anordnung
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(3) zur Verfügung gestellt wird;
dadurch gekennzeichnet, dass
der erste Tank (4) einen ersten Sensor (8) umfasst, um zu erfassen, ob der Füllstand der Mischung (2) in dem
ersten Tank (4) einen unteren Grenzwert erreicht, und der zweite Tank (5) einen zweiten Sensor (9) umfasst,
um zu erfassen, ob der Füllstand der Mischung (2) in dem zweiten Tank (5) einen unteren Grenzwert erreicht;
und dass
das zirkulationsartige Dispersionssystem (1) weiter umfasst:

eine Steuerung (10) zum Steuern des einstellbaren Ventils (7), basierend auf den Füllständen, die von dem
ersten und zweiten Sensor (8, 9) erkannt wurden, sodass das einstellbare Ventil (7) dazu eingerichtet ist,
geöffnet zu werden, um die Mischung (2) in dem ersten Tank (4) dem zweiten Tank (5) zur Verfügung zu
stellen, wenn der Füllstand der Mischung (2) in dem zweiten Tank (5) einen unteren Grenzwert erreicht.

2. Zirkulations-Dispersionssystem (1) nach Anspruch 1, wobei die Steuerung (10) das einstellbare Ventil (7) dazu
veranlasst, zu öffnen, wenn der zweite Sensor (9) erfasst, dass der Füllstand der Mischung (2) in dem zweiten Tank
(5) den unteren Grenzwert erreicht hat, und die Steuerung (10) das einstellbare Ventil (7) dazu veranlasst, zu
schließen, wenn der erste Sensor (8) erfasst, dass der Füllstand der Mischung (2) in dem ersten Tank (4) den
unteren Grenzwert erreicht hat.

3. Zirkulations-Dispersionssystem (1) nach Anspruch 1 oder 2, wobei die Größe des Rohrleitungssystems (6), das
den Auslass des ersten Tanks (4) und den Einlass des zweiten Tanks (5) verbindet, größer ist, als die Größe des
Rohrleitungssystems (6), das den Auslass des zweiten Tanks (5) mit dem Einlass der Anordnung (3) verbindet.

4. Zirkulations-Dispersionssystem (1) nach Anspruch 3, wobei eine Pumpe (29) in dem Rohrleitungssystem (6) zwi-
schen dem ersten Tank (4) und dem zweiten Tank (5) vorgesehen ist.

5. Zirkulations-Dispersionsverfahren zum Zirkulieren und Dispergieren einer schlammigen oder flüssigen Mischung
(2), umfassend:

Dispergieren der Mischung (2) mittels einer Anordnung (3) zum kontinuierlichen Dispergieren und Zirkulieren
der Mischung (2) durch ein Rohrleitungssystem (6), das die Anordnung (3) zum kontinuierlichen Dispergieren,
einen ersten Tank (4), der mit einem Auslass der Anordnung (3) zum kontinuierlichen Dispergieren verbunden
ist, und einem zweiten Tank (5), der mit einem Einlass der Anordnung (3) zum kontinuierlichen Dispergieren
verbunden ist, verbindet;
dadurch gekennzeichnet, dass
durch Unterbrechen eines Flusses der Mischung (2) von dem ersten Tank (4) zu dem zweiten Tank (5), die
Mischung (2), die von der Anordnung (3) zum kontinuierlichen Dispergieren verarbeitet worden ist, in dem ersten
Tank (4) angesammelt wird, und die Mischung (2) in dem zweiten Tank (5) der Anordnung (3) zum kontinuier-
lichen Dispergieren zur Verfügung gestellt wird, und dass dann, wenn ein Füllstand der Mischung (2) in dem
zweiten Tank (5) einen unteren Grenzwert erreicht, die Mischung (2) in dem ersten Tank (4) dem zweiten Tank
(5) zur Verfügung gestellt wird.

6. Zirkulations-Dispersionsverfahren nach Anspruch 5, weiter umfassend:

Erfassen, ob ein Füllstand der Mischung (2) in dem ersten Tank (4) einen unteren Grenzwert erreicht;
Erfassen, ob der Füllstand der Mischung (2) in dem zweiten Tank (5) den unteren Grenzwert erreicht, und
Dispergieren und Zirkulieren der Mischung (2), während des Einstellens eines Flusses der Mischung (2) von
dem ersten Tank (4) zu dem zweiten Tank (5).

7. Zirkulations-Dispersionsverfahren nach Anspruch 6, wobei dann, wenn der Füllstand der Mischung (2) in dem
zweiten Tank (5) den unteren Grenzwert erreicht, die Mischung (2) in dem ersten Tank (4) in den zweiten Tank (5)
fließen kann, und wobei dann, wenn der Füllstand der Mischung (2) in dem ersten Tank (4) den unteren Grenzwert
erreicht, der Fluss der Mischung (2) von dem ersten Tank (4) zu dem zweiten Tank (5) unterbrochen wird.

8. Zirkulations-Dispersionsverfahren nach einem der Ansprüche 5 bis 7, wobei dann, wenn die Mischung (2) in dem
ersten Tank (4) dem zweiten Tank (5) zur Verfügung gestellt wird, der Fluss der Mischung (2) von dem ersten Tank
(4) zu dem zweiten Tank (5) größer ist, als der Fluss der Mischung (2) von dem zweiten Tank (5) zu der Anordnung
(3) zum kontinuierlichen Dispergieren.
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9. Zirkulations-Dispersionsverfahren nach Anspruch 8, wobei die Mischung (2) mittels einer Pumpe (29) von dem
ersten Tank (4) zu dem zweiten Tank (5) fließt.

Revendications

1. Système (1) de dispersion de type circulant destiné à faire circuler et à disperser une suspension ou un mélange
liquide (2), comprenant :

un dispositif (3) destiné à disperser le mélange (2) ;
un premier réservoir (4) connecté à un orifice de sortie du dispositif (3) ;
un deuxième réservoir (5) connecté à un orifice d’entrée du dispositif (3) ;
une canalisation (6) qui connecte le dispositif (3), le premier réservoir (4), et le deuxième réservoir (5) en série,
et formée comme un cercle ;
un clapet de réglage (7) prévu sur la canalisation (6) entre le premier réservoir (4) et le deuxième réservoir (5)
pour régler les niveaux du mélange (2) dans le premier réservoir (4) et le deuxième réservoir (5) ;
dans lequel, en fermant le clapet de réglage (7), le mélange (2) qui a été traité par le dispositif (3) s’accumule
dans le premier réservoir (4), et le mélange (2) dans le deuxième réservoir (5) est délivré vers le dispositif (3) ;
caractérisé en ce que
le premier réservoir (4) est équipé d’un premier capteur (8) destiné à détecter si le niveau du mélange (2) dans
le premier réservoir (4) atteint une limite inférieure et le deuxième réservoir (5) est équipé d’un deuxième capteur
(9) destiné à détecter si le niveau du mélange (2) dans le deuxième réservoir (5) atteint la limite inférieure ; et
le système (1) de dispersion de type circulant comprend en outre :

un contrôleur (10) destiné à commander le clapet de réglage (7) sur la base des niveaux détectés par les
premier et deuxième capteurs (8, 9), d’une manière telle que le clapet de réglage (7) est adapté pour être
ouvert pour délivrer le mélange (2) dans le premier réservoir (4) vers le deuxième réservoir (5) lorsque le
niveau du mélange (2) dans le deuxième réservoir (5) atteint une limite inférieure.

2. Système (1) de dispersion de type circulant selon la revendication 1, dans lequel le contrôleur (10) amène le clapet
de réglage (7) à s’ouvrir lorsque le deuxième capteur (9) détecte que le niveau du mélange (2) dans le deuxième
réservoir (5) a atteint la limite inférieure et le contrôleur (10) amène le clapet de réglage (7) à se fermer lorsque le
premier capteur (8) détecte que le niveau du mélange (2) dans le premier réservoir (4) a atteint la limite inférieure.

3. Système (1) de dispersion de type circulant selon la revendication 1 ou 2, dans lequel une taille de la canalisation
(6) qui connecte un orifice de sortie du premier réservoir (4) et un orifice d’entrée du deuxième réservoir (5) est
supérieure à une taille de la canalisation (6) qui connecte un orifice de sortie du deuxième réservoir (5) et l’orifice
d’entrée du dispositif (3).

4. Système (1) de dispersion de type circulant selon la revendication 3, dans lequel une pompe (29) est prévue sur la
canalisation (6) entre le premier réservoir (4) et le deuxième réservoir (5).

5. Procédé de dispersion de type circulant destiné à faire circuler et à disperser une suspension ou un mélange liquide
(2), comprenant l’étape consistant à :

disperser le mélange (2) par un dispositif (3) destiné à disperser et à faire circuler de manière continue le
mélange (2) à travers une canalisation (6) qui connecte le dispositif (3) pour dispersion continue, un premier
réservoir (4) connecté à un orifice de sortie du dispositif (3) pour dispersion continue, et un deuxième réservoir
(5) connecté à un orifice d’entrée du dispositif (3) pour dispersion continue ;
caractérisé en ce que
en arrêtant une circulation du mélange (2) du premier réservoir (4) au deuxième réservoir (5), le mélange (2)
qui a été traité par le dispositif (3) pour dispersion continue s’accumule dans le premier réservoir (4) et le
mélange (2) dans le deuxième réservoir (5) est délivré vers le dispositif (3) pour dispersion continue, et
en ce que
lorsque le niveau du mélange (2) dans le deuxième réservoir (5) atteint une limite inférieure, le mélange (2)
dans le premier réservoir (4) est délivré vers le deuxième réservoir (5).

6. Procédé de dispersion de type circulant selon la revendication 5, comprenant en outre les étapes consistant à :
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détecter si un niveau du mélange (2) dans le premier réservoir (4) atteint une limite inférieure ;
détecter si le niveau du mélange (2) dans le deuxième réservoir (5) atteint la limite inférieure, et
disperser et faire circuler le mélange (2) tout en réglant un débit du mélange (2) du premier réservoir (4) au
deuxième réservoir (5).

7. Procédé de dispersion de type circulant selon la revendication 6, dans lequel, lorsque le niveau du mélange (2)
dans le deuxième réservoir (5) atteint la limite inférieure, le mélange (2) dans le premier réservoir (4) est autorisé
à circuler vers le deuxième réservoir (5), et dans lequel, lorsque le niveau du mélange (2) dans le premier réservoir
(4) atteint la limite inférieure, la circulation du mélange (2) du premier réservoir (4) au deuxième réservoir (5) est
arrêtée.

8. Procédé de dispersion de type circulant selon l’une quelconque des revendications 5 à 7, dans lequel, lorsque le
mélange (2) dans le premier réservoir (4) est délivré vers le deuxième réservoir (5), le débit du mélange (2) allant
du premier réservoir (4) au deuxième réservoir (5) est supérieur au débit du mélange (2) allant du deuxième réservoir
(5) au dispositif (3) pour dispersion continue.

9. Procédé de dispersion de type circulant selon la revendication 8, dans lequel le mélange (2) circule du premier
réservoir (4) au deuxième réservoir (5) au moyen d’une pompe (29).
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