
DESCRIPTION 

TITLE OF THE INVENTION: AIR BUBBLE GENERATION DEVICE 

TECHNICAL FIELD 

[0001] The present invention relates to a bubble generation device that 

	

5 	generates bubbles in a liquid phase. 

BACKGROUND ART 

[0002] A bubble generation device that intermittently generates large 

bubbles in a liquid has many uses. 

[0003] For example, there is taken a method for tearing off suspended 

	

10 	matter on the surface of a separation membrane by scrubbing through 

shaking a treated water on the separation membrane in order to prevent 

clogging of the separation membrane to be used for waste water treatment. 

As the bubble size for scrubbing the separation membrane surface becomes 

larger, kinetic energy possessed by the bubble becomes greater, thereby 

	

15 	improving the washing effect. In particular, in the case of installing planer 

separation membranes in parallel, it is preferable to have a diameter that is 

greater than at least the distance between the membrane surfaces. 

[0004] As a device capable of generating large size bubbles, hitherto, there 

has been proposed a device capable of generating large size bubbles or a 

	

20 	membrane separation device equipped with this. For example, it is possible 

to cite an intermittent air traction device for washing the membrane surface 

in a membrane separation device, a large-bubbles generation device for 

operating a biological reaction tank under oxygen-free condition, a bubble 

generation device for making uniform the concentration and the temperature 

	

25 	of a waste liquid in a tank of an anaerobic digestion system, etc. 
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[0005] As the above-mentioned intermittent air traction device, it is 

possible to cite membrane separation devices and backwash devices, which 

are disclosed, for example, in Patent Publications 1-3. 

[0006] A membrane separation device of Patent Publication 1 supplies 

	

5 	large-size bubbles, which are high in washing effect, to a separation 

membrane by using a bubbles storing plate (bubbles collection means) 

together with a conventional air diffusing tube. 

[0007] A membrane separation device of Patent Publication 2 prevents a 

solid component accumulation on the membrane surface by providing below 

	

10 	the membrane member a bubble-shots releasing means that intermittently 

releases bubble shots turned into large bubbles by an inverted siphon action 

to generate an upward flow of large bubbles in flow paths in the membrane 

member. 

[0008] A membrane separation device of Patent Publication 3 upwardly 

	

15 	opens air reservoir cups to smoothly and intermittently release large bubbles 

from an air reservoir in the inside. 

[0009] As the above-mentioned large-bubbles generation device, it is 

possible to cite a large-bubbles generation device of Patent Publication 4. 

This publication discloses an applied example of a waste water treatment 

	

20 	device by a circulation-type nitrification and denitrification method by using 

microorganism immobilization supports. In this applied example, a 

large-bubbles generation device is installed in a reaction tank that is 

operated under oxygen-free condition, and air is diffused in the reaction tank 

to stir and fluidize the supports. Bubbles blown out of this large-bubbles 

	

25 	generation device have relatively large sizes, and the amount of oxygen to be 
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dissolved in the reaction tank is small. Therefore, the reaction tank is 

maintained under an oxygen-free condition that is sufficient to generate a 

denitrification reaction. 

[0010] As the above-mentioned bubble generation device for making them 

	

5 	uniform, it is possible to cite one disclosed in Patent Publication 5, which is 

equipped with a bubble generator and a stack pipe that stands relative to 

this bubble generator via a standpipe. 

PRIOR ART PUBLICATIONS 

PATENT PUBLICATIONS 

	

10 	[0011] Patent Publication 1: JP Patent Application Publication 

2011-224452 

Patent Publication 2: JP Patent Application Publication 2003-340250 

Patent Publication 3: JP Patent Application Publication Heisei 10-192667 

Patent Publication 4: JP Patent 3451849 

	

15 	Patent Publication 5: US Patent 4187263 

SUMMARY OF THE INVENTION 

[0012] The membrane separation device of Patent Publication 1 is capable 

of generating bubbles of certain sizes by adjusting the width of the generated 

bubbles storing plate in the horizontal direction, but generates large bubbles 

	

20 	by gathering small bubbles. Therefore, it is limited in terms of generating 

the large bubbles in a large amount at the same time. 

[0013] The bubble-shots releasing means of Patent Publication 2 is capable 

of adjusting the gas volume by the size of the inner volume of the gas siphon 

chamber. It is capable of releasing a large-volume gas at one time by an 

	

25 	inverted siphon action. The bubbles are, however, not gathered, but they 
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are separated into those of certain sizes and are released. Therefore, 

similar to the device of Patent Publication 1, it is limited in terms of 

generating large bubbles. 

[0014] The backwash device of Patent Publication 3 is capable of adjusting 

	

5 	the size of bubbles by the size of the inner volume of the air reservoir cups. 

Therefore, as compared with devices of Patent Publications 1 and 2, it is easy 

to generate large bubbles. 

[0015] However, in the case of installing a plurality of air reservoir cups 

below the bubble washing target, they are separated in plain. Therefore, 

	

10 	the distance between the air reservoir cups is limited, depending on the size 

of each air reservoir cup. This is not suitable for generating large bubbles 

in a large amount in a limited specific area. For example, in the case of 

closely arranging planar or hollow-fiber-type separation membranes, setting 

of large bubbles generation points relative to the membrane module as the 

	

15 	washing target becomes limited. Therefore, it causes a task in terms of 

uniformly washing the membrane module. 

[0016] In the large bubbles generation device of Patent Publication 4, it 

says that, since the bubbles blown from this large bubbles generation device 

have large sizes, the amount of oxygen dissolved into the reaction tank is 

	

20 	small, and the reaction tank is maintained under an oxygen-free condition 

that is sufficient for the denitrification reaction. However, this publication 

has no description about a specific configuration of the large bubbles 

generation device, and it is only disclosed as an air diffusion device to 

generate large-size bubbles in the reaction tank. 

	

25 	[0017] Since the bubble generation means of Patent Publication 5 is one 
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using an inverted siphon action similar to the device of Patent Publication 2, 

it is capable of releasing gas of a large volume at once. However, the 

bubbles are not gathered, but they are separated into certain sizes and 

released. Therefore, the bubble generation means of Patent Publication 5 is 

	

5 	limited in terms of generating large bubbles, similar to the device of Patent 

Publication 1. 

[0018] In view of the above-mentioned situation, it is a task of the present 

invention to intermittently and effectively generate large bubbles in a liquid 

phase. 

	

10 	[0019] Thus, according to one aspect of the present invention, there is 

provided a bubble generation device for intermittently generating large 

bubbles in a liquid phase, comprising a gas supply member that continuously 

supplies air; a bubble storing container that stores bubbles generated in the 

liquid phase by the gas supply member; a pivot that allows the bubble 

	

15 	storing container to pivot thereon; and a partition that is installed in an 

inside of the bubble storing container and in an axial direction of the pivot 

and partitions the inside. 

[0020] According to one aspect of the present invention, the gas supply 

member is equipped with a pair of edge portion receivers that receives and 

	

20 	blocks an edge portion of the bubble storing container. 

[0021] According to one aspect of the present invention, the pivot is formed 

on the partition in a vicinity of a lower end of the partition. 

[0022] According to one aspect of the present invention, the inside of the 

bubble storing container has a plurality of partitions that are 

	

25 	perpendicularly arranged to an axial direction of the pivot and further 
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partition the inside. 

[0023] According to one aspect of the present invention, a plurality of 

insides partitioned in a longitudinal direction of the bubble storing container 

communicate with each other at a top portion of the bubble storing container. 

	

5 	[0024] According to one aspect of the present invention, the bubble 

generation device is used together with a bubble diffusion prevention wall or 

a bubble introduction wall, each of which is arranged on a lower end side of a 

membrane separation device to which the bubbles are supplied, or a draft 

tube that circularly supplies the liquid phase. 

	

10 	[0025] According to the present invention as above, it is possible to 

intermittently and effectively generate large bubbles in a liquid phase. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0026] Fig. 1 is a schematic view of a bubble generation device applied to a 

water tank of Embodiment 1 of the present invention; 

	

15 	Fig. 2 is a plan view of the bubble generation device; 

Fig. 3(a) is an explanatory view of a process in which bubbles are 

stored in one of bubble storing chambers of the bubble generation device; Fig. 

3(b) is an explanatory view of a process in which bubbles are released from 

the one of the bubble storing chambers; Fig. 3(c) is an explanatory view of a 

	

20 	process in which bubbles are stored in the other of the bubble storing 

chambers of the bubble generation device; and Fig. 3(d) is an explanatory 

view of a process in which bubbles are released from the other of the bubble 

storing chambers; 

Fig. 4 is a schematic view of an example of a membrane separation 

	

25 	device to which the bubble generation device is applied; 
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Fig. 5 is an explanatory view of an operation example of the bubble 

generation device applied to a membrane separation device of Embodiment 2 

of the present invention; 

Fig. 6 is an explanatory view of an operation example of the bubble 

	

5 	generation device applied to a membrane separation device of Embodiment 3 

of the present invention; and 

Fig. 7 is an explanatory view of an operation example of the bubble 

generation device applied to a draft tube of Embodiment 4 of the present 

invention. 

	

10 	MODE FOR IMPLEMENTING THE INVENTION 

[0027] In the following, embodiments of the present invention are 

explained with reference to the drawings. 

[0028] [Embodiment 1] 

In a bubble generation device 1 of the present embodiment shown in 

	

15 	Fig. 1, a reverse chamber-type and intermittent bubble generation-type is 

adopted, to intermittently generate large bubbles a2 in a liquid phase in a 

water tank 10. 

[0029] The bubble generation device 1 is equipped with gas supply nozzles 

2, a bubble storing container 3 that stores bubbles al generated by this gas 

	

20 	supply nozzle 2 in the liquid phase, a pivot 4 that allows this bubble storing 

container 3 to pivot thereon, and a pair of edge portion receivers 5a, 5b that 

receives and blocks edge portions of the bubble storing container 3. 

[0030] The gas supply nozzles 2 are according to one aspect of the gas 

supply member. As exemplarily shown in Fig. 2, in a frame body 7 installed 

	

25 	in the water tank 10, they are generally equidistantly formed on a pipe 6 
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that is arranged at a position corresponding to the pivot 4 in a direction of its 

axial direction. 

[0031] As shown in Fig. 1, the inside of the bubble storing container 3 is 

partitioned into bubble storing chambers 31a, 31b by a partition 30 that is 

	

5 	installed in the direction of the pivot 4. 

[0032] The pivot 4 is provided in the vicinity of the lower end of the 

partition 30. In particular, the reciprocating pivot of the bubble storing 

container 3 about the pivot 4 makes it possible to securely distribute the 

bubbles, which are generated by a continuous supply of air from the gas 

	

10 	supply nozzles 2, into the bubble storing chambers 31a, 31b. 

[0033] The edge portion receivers 5a, 5b receive and block the edge portions 

of the bubble storing container 3 to limit the reciprocating pivot of the bubble 

storing container 3. As shown in Fig. 1, the edge portion receivers 5a, 5b 

are formed of edge portions of a shallow member 5 with a generally U-shaped 

	

15 	section, which is arranged at a position just under the bubble storing 

container 3 on a bottom portion 11 of the water tank 10 

[0034] It suffices for the member 5 to stop the reciprocating pivot of the 

bubble storing container 3 at a predetermined position. Therefore, it is 

optional to use a plate member to fix the bubble supply member or an 

	

20 	installation surface of the bubble generation device 1. 

[0035] The container material and the inner volume of the bubble storing 

container 3 are selected and designed by considering a balance between 

buoyancy of the bubble storing container 3 in the water to be treated (in a 

condition in which one half of the bubble storing container 3 is filled with air 

	

25 	by 100 %) and mass of the container material. 
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[0036] Furthermore, as shown in Fig. 2, the bubble storing container 3 is 

made long in the direction of the side surfaces. With this, it can also be 

applied to a membrane separation device 20, exemplarily shown in Fig. 4, 

particularly to a mode with depth. 

	

5 	[0037] In this case, as shown in Fig. 2, in the inside of the bubble storing 

container 3, there are further provided a plurality of partitions 32 that 

partition the space of the bubble storing chambers 31a, 31b in a condition in 

which they are perpendicularly arranged to the axial direction of the pivot 4. 

With this, a pair of the bubble storing chambers 31a, 31b is formed in a 

	

10 	plural number along the longitudinal direction of the bubble storing 

container 3. Then, at least one gas supply nozzle 2 is arranged relative to a 

pair of bubble storing chambers 31a, 31b. In this way, as the bubble storing 

container is further partitioned, it is possible to uniformly supply bubbles in 

plane. 

	

15 	[0038] Furthermore, the bubble storing chambers 31a, 31b of the inside are 

each partitioned into a plural number in a longitudinal direction of the 

bubble storing container 3, and they are communicate with each other at a 

top portion of the bubble storing container 3. That is, the adjacent bubble 

storing chambers 31a in the longitudinal direction communicate with each 

	

20 	other at the top portion in the bubble storing container 3 by a hole (not 

shown in the drawings) formed through the partition 32. Similarly, the 

adjacent bubble storing chambers 31b in the longitudinal direction 

communicate with each other at the top portion in the bubble storing 

container 3 by a hole (not shown in the drawings) formed through the 

	

25 	partition 32. In such mode, it becomes possible to uniformly store bubbles 
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in a pair of bubble storing chambers 31a, 31b, and it is possible to uniformly 

supply bubbles in plane. 

[0039] With reference to Fig. 3, an operation example of the bubble 

generation device 1 of the present embodiment is explained. 

	

5 	[0040] Firstly, as shown in Fig. 3(a), bubbles al generated in the liquid 

phase in the water tank 10 by supplying air from the gas supply nozzle 2 are 

introduced into the bubble storing chamber 31a of the bubble storing 

container 3 supported on one edge portion receiver 5a, thereby starting 

storing of bubbles. 

	

10 	[0041] Then, as the bubble storing chamber 31a becomes filled with 

bubbles al, as shown in Fig. 3(b), the bubble storing container 3 pivots 

toward the other edge portion receiver 5b by buoyancy to be generated in the 

bubble storing chamber 31a and the self-weight of the bubble storing 

chamber 31b. In this process, the bubbles al stored in the bubble storing 

	

15 	chamber 31a are released from the bubble storing chamber 31a as large 

bubbles a2 larger than the bubbles al. 

[0042] Strength and frequency of the flow by releasing the large bubbles a2 

from the bubble generation device 1 can be adjusted by selecting the volume 

of the bubble storing container 3 and the gas supply rate from the gas supply 

	

20 	nozzle 2. 

[0043] On the other hand, the bubbles al generated by the air supply from 

the gas supply nozzle 2 are supplied to the bubble storing chamber 31b. 

Then, as shown in Fig. 3(c), there starts the storing of the bubbles al into the 

bubble storing chamber 31b of the bubble storing container 3, which is 

	

25 	supported on the other edge portion receiver 5b. 
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[0044] Then, as shown in Fig. 3(d), as the bubble storing chamber 31b 

becomes filled with bubbles al, the bubble storing container 3 pivots toward 

the edge portion receiver 5a by buoyancy to be generated in the bubble 

storing chamber 31b and the self-weight of the bubble storing chamber 31a. 

	

5 	In this process, the bubbles al stored in the bubble storing chamber 31b are 

released from the bubble storing chamber 31b as large bubbles a2 larger 

than the bubbles al. On the other hand, the bubbles al generated by the 

air supply from the gas supply nozzle 2 are supplied to the bubble storing 

chamber 31a. 

	

10 	[0045] Then, as shown in Fig. 3(a), there starts the storing of the bubbles 

al into the bubble storing chamber 31a of the bubble storing container 3, 

which is supported on the edge portion receiver 5a. Then, as the bubble 

storing chamber 31a becomes filled with the bubbles al, as mentioned above, 

the bubble storing container 3 pivots toward the other edge portion receiver 

	

15 	5b. In this process, as shown in Fig. 3(b), the bubbles al stored in the 

bubble storing chamber 31a are released from the bubble storing chamber 

31a as large bubbles a2 larger than the bubbles al. 

[0046] As mentioned above, the bubble generation device 1 of the present 

embodiment can intermittently and effectively generate in a liquid phase 

	

20 	large bubbles a2 which have relatively large sizes. In particular, as the 

space in the bubble storing container 3 is partitioned into a plural number, it 

becomes easy to set up the bubble generation points in plane. Furthermore, 

this makes it possible to intermittently and uniformly supply large bubbles 

a2. 	Then, this advantageous effect is further improved, if combined with 

	

25 	another member, for example, the after-mentioned bubble diffusion 
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prevention wall, bubble introduction wall, draft tube, etc. 

[0047] Then, the bubble generation device 11 can be used for an 

intermittent air traction device for washing the membrane surface in a 

membrane separation device, a device that stirs the inside of a biological 

	

5 	reaction tank for operating the tank in oxygen-free condition, a stirring 

device that stirs to make the concentration and the temperature in an 

anaerobic tank uniform. 

[0048] [Embodiment 2] 

As shown in Fig. 5, the bubble generation device 1 can also be used 

	

10 	together with a bubble diffusion prevent wall 24 of a membrane separation 

device 20. 

[0049] The membrane separation device 20 is, for example, a membrane 

separation device based on Patent Publication 1. As shown in Fig. 4, a 

plurality of membrane modules 21 are stacked in height direction. 

	

15 	[0050] The membrane module 21 is equipped with a plurality of planer 

separation membranes 22 to be arranged in parallel, and a pair of water flow 

guides 23 that are arranged to be parallel with the outermost separation 

membranes 22 of these separation membranes 22. 

[0051] The membrane separation device 20 is formed at the lower end of 

	

20 	the membrane module 21 arranged at the lowest layer, with a pair of bubble 

diffusion prevention walls 24. The bubble diffusion prevention wall 24 

prevents a diffusion of the large bubbles a2, which have been released from 

the bubble generation device 1 in the vicinity of the lower end in the 

membrane separation device 20, to the outside of the membrane separation 

	

25 	device 20. Furthermore, the membrane separation device 20 introduces 
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liquid phase from opening portions 25 on the lower end side of the bubble 

diffusion prevention walls 24. 

[0052] As shown in Fig. 5, the bubble generation device 1 of the present 

embodiment is arranged at the bottom portion 11 of the water tank 10 in the 

	

5 	vicinity of the opening portions 25 of the membrane separation device 20 in 

the vicinity of the lower end of the bubble diffusion prevention walls 24. 

[0053] As mentioned above, as the bubble generation device 1 is used 

together with the bubble diffusion prevention walls 24 of the membrane 

separation device 20, it becomes possible to prevent dissipation of the large 

	

10 	bubbles a2 released from the bubble generation device 1 and to 

intermittently and alternately concentrate bubbles at particular regions in 

the membrane separation device 20. Therefore, in the membrane 

separation device 20, it is possible to more effectively generate the large 

bubbles a2, thereby improving the washing effect of the separation 

	

15 	membranes 22. 

[0054] Strength and frequency of the flow by releasing the large bubbles a2 

by the bubble generation device 1 of Embodiment 2 can also be adjusted by 

selecting the volume of the bubble storing container 3 and the gas supply 

rate from the gas supply nozzle 2. 

	

20 	[0055] The bubble generation device 1 is applied, in place of an air diffusion 

device of a conventional membrane separation device. The present 

invention is, however, not limited to this mode. It can also be applied to the 

case of installing in a reaction tank to be operated under oxygen-free 

condition and then diffusing air in the reaction tank and to the case of 

	

25 	stirring the inside of a tank of an anaerobic digestion system. 
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[0056] [Embodiment 3] 

The bubble generation device 1 of the present embodiment shown in 

Fig. 6 is used together with bubble introduction walls 26 in the mode of 

Embodiment 1, thereby intermittently, alternately, and intensively 

	

5 	supplying the large bubbles a2 to particular regions in the membrane 

separation device 20. 

[0057] That is, the membrane separation device 20 of the present 

embodiment is equipped with parallel stacked bodies 27 of the membrane 

modules 21. These parallel stacked bodies 27 are equipped at the lower 

	

10 	ends of their outside surfaces with a pair of bubble diffusion prevention walls 

24. 	On the other hand, the parallel stacked bodies 27 in the membrane 

separation device 20 are equipped at the lower ends of their side surfaces 

with a pair of bubble introduction walls 26 that guides the large bubbles a2 

released from the bubble generation device 1 toward the lower ends of the 

	

15 	stacked bodies 27. The bubble introduction wall 26 is formed to be shorter 

than the bubble diffusion prevention wall 24 in terms of total length. 

[0058] As shown in the same drawing, the bubble generation device 1 of the 

present embodiment is arranged at the bottom portion 11 of the water tank 

10 in the vicinity of the opening portions 25 of the membrane separation 

	

20 	device 20 in the vicinity of the lower ends of the bubble introduction walls 26. 

[0059] As mentioned above, according to the membrane separation device 

20 equipped with the bubble generation device 1, dissipation of the large 

bubbles a2 released from the bubble generation device 1 is prevented by the 

bubble diffusion prevention walls 24. 

	

25 	[0060] Furthermore, as the large bubbles a2 are guided into particular 

14 



regions in the membrane separation device 20 by the bubble introduction 

walls 26, it becomes possible to intermittently, alternately and intensively 

supply the large bubbles a2. Furthermore, since it forms regions that are 

not affected each other by the flows of the large bubbles a2, air diffusion to 

	

5 	two sets of air diffusion targets becomes possible by singly providing the 

bubble generation device 1. 

[0061] Similar to Embodiment 2, strength and frequency of the flow by 

releasing the large bubbles a2 by the bubble generation device 1 can be 

adjusted by selecting the volume of the bubble storing container 3 and the 

	

10 	gas supply rate from the gas supply nozzle 2. 

[0062] [Embodiment 4] 

The bubble generation device 1 can be applied as a stirring device of 

an anaerobic tank or oxygen-free tank of a sewage-treatment plant. 

[0063] The bubble generation device 1 of Embodiment 4, which is 

	

15 	exemplarily shown in Fig. 7, is applied as a water flow generation means in a 

draft tube 8 to be arranged in an anaerobic tank or an oxygen-free tank. 

[0064] The draft tube 8 is vertically arranged at a bottom portion 91 of an 

anaerobic tank or an oxygen-free tank. The bubble generation device 1 is 

arranged at the bottom portion 91 in the draft tube 8 in the vicinity of 

	

20 	opening portions 81 formed on a lower end side of the draft tube 8. The 

bubble generation device 1 is not limited in terms of its installation height, 

etc. as long as it is installed in the draft tube 8. 

[0065] In case that the bubble generation device 1 is applied to an 

anaerobic tank, a digestion gas to be generated in the anaerobic tank or a gas 

	

25 	of the same quality is used as the supply gas to the gas supply nozzles 2. 

15 



The large bubbles a2 of the digestion gas released from the bubble storing 

container 3 of the bubble generation device 1 move upward in the draft tube 

8 with flows in the liquid phase 9 shown by dotted lines, which are circularly 

supplied from the opening portions 81 of the draft tube 8, and then are 

	

5 	discharged from an upper end opening portion of the draft tube 8. 

[0066] In case that the bubble generation device 1 is applied as a stirring 

device of an oxygen-free tank, the supply gas to the gas supply nozzles 2 is 

air. This air is stored in the bubble storing container 3 of the bubble 

generation device 1 and then intermittently released as the large bubbles a2 

	

10 	from the bubble storing container 3. The large bubbles a2 move with the 

flow of the liquid phase 9 shown by the dotted lines, which is circularly 

supplied from the opening portions 81 of the draft tube 8, and then released 

from an upper end opening portion of the draft tube 8. Such circular supply 

of the liquid phase 9 through the draft tube 8 equipped with the bubble 

	

15 	generation device 1 causes a small amount of oxygen to be dissolved into the 

reaction tank, and the reaction tank can maintain an oxygen-free condition 

optimum for denitrification reaction. 

[0067] Similar to Embodiments 2 and 3, strength and frequency of the flow 

by releasing the large bubbles a2 by the bubble generation device 1 of the 

	

20 	present embodiment can be adjusted by selecting the volume of the bubble 

storing container 3 and the gas supply rate from the gas supply nozzle 2. 

[0068] The draft tube 8 is used in the present embodiment. The draft tube 

8, however, becomes unnecessary, as long as it is possible to obtain the 

required liquid-phase flow by selecting the volume and the number of the 

	

25 	bubble storing container 3 of the bubble generation device 1 and by adjusting 
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the rate of gas supply from the gas supply nozzles 2. 
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CLAIMS 

1. A bubble generation device for intermittently generating large 

bubbles in a liquid phase, comprising: 

	

5 	a gas supply member that continuously supplies air; 

a bubble storing container that stores bubbles generated in the liquid 

phase by the gas supply member; 

a pivot that allows the bubble storing container to pivot thereon; and 

a partition that is installed in an inside of the bubble storing 

	

10 	container and in an axial direction of the pivot and partitions the inside. 

2. The bubble generation device as claimed in claim 1, wherein the gas 

supply member is equipped with a pair of edge portion receivers that 

receives and blocks an edge portion of the bubble storing container. 

15 

3. The bubble generation device as claimed in claim 1 or 2, wherein the 

pivot is formed on the partition in a vicinity of a lower end of the partition. 

4. The bubble generation device as claimed in any one of claims 1 to 3, 

20 	wherein the inside of the bubble storing container has a plurality of 

partitions that are perpendicularly arranged to the axial direction of the 

pivot and further partition the inside. 

5. The bubble generation device as claimed in claim 4, wherein a 

25 	plurality of insides partitioned in a longitudinal direction of the bubble 

18 



storing container communicate with each other at a top portion of the bubble 

storing container. 

6. 	The bubble generation device as claimed in any one of claims 1 to 5, 

5 	which is used together with a bubble diffusion prevention wall or a bubble 

introduction wall, each of which is arranged on a lower end side of a 

membrane separation device to which the bubbles are supplied, or a draft 

tube that circularly supplies the liquid phase. 
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