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Description 

Title of Invention: MICROORGANISM CONCENTRATOR 

Technical Field 

The present invention 

microorganisms existing in 

relates to a microorganism 

microorganisms in a living 

water, river water, or the 

relates to a concentrator for 

water, and, for example, 

concentrator that can recover 

state included in ballast 

like. 

Background Art 

To check the number of microorganisms in a living 

state included in ballast water, devices for 

concentrating microorganisms existing in the ballast 

water have been proposed (for example, see Patent 

Literature 1). 

Figure 4 illustrates a microorganism concentrating 

device that is disclosed by Patent Literature 1. 

In the device disclosed by Patent Literature 1, a 

filter cloth 303 in a substantially inverted cone shape 

is set in a water storage container 300, a space 300A 

outside the filter cloth 303 is separated from a space 

300B inside the filter cloth 303, an overflow pipe 312 

and a drain port 313 are placed in the space 300A outside 

the filter cloth 303, and a lower-end opening 303b of the 

filter cloth 303 is connected with a reservoir 304. 
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According to the device disclosed by Patent 

Literature 1, when supply of sample water to the inside 

of the filter cloth 303 is continued, water in the water 

storage container 300 overflows from the overflow pipe 

312 so that the sample water W2 moves from the inside to 

the outside of the filter cloth 303. Consequently, the 

number of aquatic organisms that are too large to pass 

through the filter cloth 303 increases in the space 303B 

inside the filter cloth 303. 

After a predetermined amount of the sample water is 

supplied to the inside of the filter cloth 303 and the 

supply of the sample water is stopped, water in the water 

storage container 300 is drained from the outlet 313. 

Accordingly, the sample water moves from the inside to 

the outside of the filter cloth 303 to be drained from 

the drain port 313 so that concentrated water W3 

including concentrated aquatic organisms that are too 

large to pass through the filter cloth 303 is stored in 

the reservoir 304 in the space 303B inside the filter 

cloth 303. 

In the device disclosed by Patent Literature 1, when 

sample water moves from the inside to the outside of the 

filter cloth 303, aquatic organisms that are too large to 

pass through the filter cloth 303 hit against the inner 

surface of the filter cloth 303 and adhere to the inner 

surface of the filter cloth 303. 
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Pressure due to the movement of the sample water is 

applied to the aquatic organisms adhering to the inner 

surface of the filter cloth 303. However, since the 

filter cloth 303 has a substantially inverted cone shape 

that is a tapered shape, pressure of the self-weight in a 

vertically downward direction is further applied to the 

aquatic organisms. 

Consequently, in the device disclosed by Patent 

Literature 1, aquatic organisms adhering to the inner 

surface of the filter cloth 303 are considerably damaged. 

Therefore, there is a possibility that most of the 

aquatic organisms die and cannot be recovered in a living 

state. 

Citation List 

Patent Literature 

Patent Literature 1: Japanese Patent Laid-Open No. 2009-

115500 

Summary of Invention 

Technical Problem 

Therefore, an object of the present invention is to 

provide a microorganism concentrator that can recover 

microorganisms existing in water in a living state. 

Solution to Problem 
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To achieve the above object, a microorganism 

concentrator according to the present invention includes 

a water storage part that stores water sample therein and 

a filter that partitions the water storage part into a 

supply side and a drain side for the water sample, and 

the microorganism concentrator concentrates 

microorganisms that are too large to pass through the 

filter on the supply side by moving the water sample on 

the supply side to the drain side of the water storage 

part, wherein the filter is arranged in such a way that 

no vertically downward force is applied to a surface of 

the filter on the supply side. 

On the drain side of the water storage part, 

preferably, an overflow part is placed at a position 

above the filter and a drain part is placed at a position 

below the lower end of the filter. 

Preferably, a reservoir in which concentrated water 

including concentrated microorganisms that are too large 

to pass through the filter is stored is placed at a lower 

position on the supply side of the water storage part and 

a concentrated-water drain part for draining the 

concentrated water is placed in the reservoir. 

Preferably, the filter has a substantially planar 

shape and the filter is arranged in such a way that the 

surface of the filter on the supply side is directed to a 

downward direction at an inclined angle of 0 to 90 

degrees relative to a vertical surface. 
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Advantage Effects of Invention 

In the microorganism concentrator according to the 

present invention, the filter that partitions the water 

storage part storing water sample therein into the supply 

side and the drain side for the water sample is arranged 

in such a way that no vertically downward force is 

applied to the surface of the filter on the supply side. 

Thus, even when microorganisms adhere to the inner 

surface of the filter on the supply side, no pressure of 

the self-weight is applied to the microorganisms so that 

most of the microorganisms can be recovered in a living 

state without receiving considerable damage. 

On the drain side of the water storage part, when 

the overflow part is placed at a position above the 

filter and the drain part is placed at a position below 

the lower end of the filter, a wide range of the filter 

can be used effectively in moving the water sample from 

the supply side to the drain side of the water storage 

part. 

After the drainage of water sample in the water 

storage part, concentrated water including concentrated 

microorganisms that are too large to pass through the 

filter remains on the supply side of the water storage 

part. However, when the drain part is placed at a 

position below the lower end of the filter, the amount of 
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the concentrated water can be adjusted by the height 

position of the lower end of the filter. 

When the reservoir in which the concentrated water 

is stored is placed at a lower position on the supply 

side of the water storage part and the concentrated-water 

drain part for draining the concentrated water is placed 

in the reservoir, the concentrated water stored in the 

reservoir can be recovered easily. 

Brief Description of Drawings 

Figure 1 is an entire perspective view of a microorganism 

concentrator in an embodiment of the present invention. 

Figure 2 is a front view of the microorganism 

concentrator in the embodiment of the present invention. 

Figure 3 is a section view taken along line A-A in Figure 

2 . 

Figure 4 is an explanatory view of a microorganism 

concentrating device disclosed in Patent Literature 1. 

Description of Embodiment 

An embodiment of the present invention will be 

described with reference to the drawings. In the present 

embodiment, a case where plankton existing in ballast 

water is concentrated will be described as an example. 

Figure 1 is an entire perspective view of a 

microorganism concentrator in the present embodiment. 

Figure 2 is a front view of the microorganism 



- 7 -

concentrator in the present embodiment. Figure 3 is a 

section view taken along line A-A in Figure 2. 

The microorganism concentrator in the present 

embodiment includes a water storage tank 2 that sample 

water taken from ballast water is stored as water sample 

in an inside of a concentrator main body 1. A filter 

member 3 partitions the inside of the water storage tank 

2 into a sample-water supply side 2A and a sample-water 

drain side 2B. 

The filter member 3 is formed of a partitioning 

frame 31 that is fixed in the water storage tank 2, a 

fixing frame 32 that is fixed on one surface of the 

partitioning frame 31 and sandwiches a net filter 33, 

which will be described later, between the partitioning 

frame 31 and the fixing frame 32, and the net filter 33 

that has a planar shape and is sandwiched between the 

partitioning frame 31 and the fixing frame 32. 

The net filter 33 is arranged in such a way that no 

vertically downward force is applied to the surface of 

the net filter 33 on the sample-water supply side 2A, 

that is, in such a way that the surface on the supply 

side 2A is directed to the downward direction at an 

inclination angle 0 of 0 to 90 degrees relative to a 

vertical surface B-B, as illustrated in Figure 3. 

The net filter 33 here is arranged at the inclined 

angle 0 of approximately 30 degrees relative to the 
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vertical surface B-B with the surface on the supply side 

2A directed to the downward direction. 

A net filter formed of warp and weft intersecting in 

a grid pattern may be used as the net filter 33. It 

suffices that the size of the grid of the net filter 33 

prevents passing of plankton that has a size to be 

recovered. For example, a net filter with a 50- jam 

diagonal line of the grid is used. 

An overflow gutter 21 is placed on the upper part of 

the front surface on the sample-water drain side 2B in 

the water storage tank 2. When supply of sample water to 

the water storage tank 2 is continued, sample water 

stored in the water storage tank 2 overflows from the 

overflow gutter 21. Thus, a level of sample water stored 

in the water storage tank 2 can be kept constant. 

A drain gutter 22 is placed at a position that is in 

the lower part of the front surface on the drain side 2B 

in the water storage tank 2 and is lower than the lower 

end of the net filter 33. Sample water stored in the 

water storage tank 2 can be drained from the drain gutter 

22 by opening a valve (not illustrated). 

On the other hand, a reservoir 23 in which 

concentrated water including concentrated plankton that 

is too large to pass through the net filter 33 is stored 

is placed at a position below the lower end of the net 

filter 33 on the sample-water supply side 2A of the water 

storage tank 2. 
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A concentrated-water drain gutter 24 is placed on 

the side surface of the reservoir 23. A faucet 25 is 

provided to the concentrated-water drain gutter 24. The 

concentrated water can be drained to a concentrated-water 

container 4 by opening the faucet 25. 

As illustrated in Figure 2, a bottom 26 of the 

reservoir 23 has an inclination in such a way that one 

side provided with the concentrated-water drain gutter 24 

is lower than the other, so as to have a structure in 

which concentrated water stored in the reservoir 23 can 

be drained easily from the concentrated-water drain 

gutter 24. 

Next, to explain the operation of the microorganism 

concentrator in the present embodiment, a case where 

plankton existing in ballast water is concentrated will 

be described as an example. 

While the valve of the drain gutter 22 and the 

faucet of the concentrated-water drain gutter 24 are 

closed, sample water taken from ballast water is supplied 

as water sample to the supply side 2A of the water 

storage tank 2. 

When supply of the sample water to the supply side 

2A of the water storage tank 2 is continued, the water 

storage tank 2 gets to be filled with the sample water 

and the sample water stored in the water storage tank 2 

overflows from the overflow gutter 21. 
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While the water level in the water storage tank 2 is 

kept constant by the overflow of the sample water stored 

in the water storage tank 2, supply of a necessary amount 

of the sample water is continued. Here, supply of the 

sample water is continued until an amount of the supplied 

water reaches 1 m3. 

During the above supply, the sample water passes 

through the net filter 33 from the supply side 2A of the 

water storage tank 2 and moves to the drain side 2B. 

After the necessary amount of sample water is 

supplied, the valve of the drain gutter 22 is opened to 

drain the sample water stored in the water storage tank 2 

from the drain gutter 22. 

At that time, the sample water on the supply side 2A 

of the water storage tank 2 passes through the net filter 

33 to move to the drain side 2B, and is drained from the 

drain gutter 22. 

After the sample water is drained from the drain 

gutter 22, concentrated water remains in the reservoir 23 

on the supply side 2A while plankton with a size of 50 jam 

or more, which cannot pass through the net filter 33, is 

concentrated in the concentrated water. 

Plankton that adheres to the net filter 33 after the 

drainage of sample water from the drain gutter 22 can be 

dropped into the reservoir 23 by appropriate means such 

as spraying ballast water from the drain side 2B of the 

net filter 33. 
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The concentrated water stored in the reservoir 23 is 

drained from the concentrated-water drain gutter 24 to 

the concentrated-water container 4 by opening the faucet 

25 . 

The concentrated water recovered into the 

concentrated-water container 4 includes plankton that has 

existed in 1 m3 of ballast water in a living state. 

In the above descriptions, sample water is supplied 

to the water storage tank 2 while the valve of the drain 

gutter 22 is closed. However, sample water may be 

supplied to the water storage tank 2 while the valve of 

the drain gutter 22 is opened. 

In the microorganism concentrator in the present 

embodiment, the net filter 33 is arranged at the inclined 

angle 0 of approximately 30 degrees relative to the 

vertical surface B-B in such a way that the surface of 

the net filter 33 on the sample-water supply side 2A in 

the water storage tank 2 is directed to the downward 

direction. 

Consequently, according to the microorganism 

concentrator in the present embodiment, when the sample 

water moves from the supply side 2A to the drain side 2B 

in the water storage tank 2, no pressure of the self-

weight is applied to plankton adhering to the surface of 

the net filter 33 on the supply side 2A. Thus, the 

plankton can be recovered in a living state without 

receiving considerable damage. 
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Furthermore, in the microorganism concentrator in 

the present embodiment, the overflow gutter 21 is placed 

at a position above the net filter 33 and the drain 

gutter 22 is placed at a position below the lower end of 

the net filter 33. 

Consequently, according to the microorganism 

concentrator in the present embodiment, when sample water 

moves from the supply side 2A to the drain side 2B in the 

water storage tank 2, a wide range of the net filter 33 

can be used effectively. 

Alternatively, the overflow gutter 21 in the present 

embodiment may be placed at a position above the upper 

end of the net filter 33. When the overflow gutter 21 is 

placed at a position above the upper end of the net 

filter 33, the whole surface of the net filter 33 can be 

used effectively. 

Moreover, in the microorganism concentrator in the 

present embodiment, after the drainage of sample water in 

the water storage tank 2, concentrated water remains on 

the supply side 2A of the water storage tank 2 while 

plankton that is too large to pass through the net filter 

33 is concentrated in the concentrated water. However, 

since the drain gutter 22 is placed at a position below 

the lower end of the net filter 33, the amount of the 

concentrated water can be adjusted by the height position 

of the lower end of the net filter 33. 
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In the present embodiment, the filter member 3 is 

formed using the net filter 33 that has a planar shape. 

However, the shape of the net filter 33 is not limited to 

a planar shape. For example, a net filter that has a 

curved shape can be used as long as the net filter can be 

arranged in such a way that no vertically downward force 

is applied to the surface of the net filter on the 

sample-water supply side 2A in the water storage tank 2. 

In the present embodiment, a case where plankton 

existing in ballast water is concentrated has been 

described as an example. However, the microorganism 

concentrator in the present embodiment can be used also 

to concentrate microorganisms existing in other types of 

water such as river water and sewage water. 

The present invention is not limited to the present 

embodiment. As a matter of course, the configuration of 

the present invention can be appropriately modified 

within the scope of the invention. 

Industrial Applicability 

The present invention allows recovery of 

microorganisms existing in water in a living state such 

as ballast water and river water. Thus, the present 

invention has a high practical value. 

Reference Signs List 

1 concentrator main body 



2 

2A 

2B 

21 

22 

23 

24 

25 

26 

3 

31 

32 

33 

B-: 
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water storage tank 

supply side 

drain side 

overflow gutter 

drain gutter 

reservoir 

concentrated-water drain gutter 

faucet 

bottom 

filter member 

partitioning frame 

fixing frame 

net filter 

vertical surface 
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Claims 

[Claim 1] 

A microorganism concentrator comprising a water 

storage part that stores water sample therein and a 

filter that partitions the water storage part into a 

supply side and a drain side for the water sample, the 

microorganism concentrator concentrating microorganisms 

that are too large to pass through the filter on the 

supply side by moving the water sample on the supply side 

to the drain side of the water storage part, wherein 

the filter is arranged in such a way that no 

vertically downward force is applied to a surface of the 

filter on the supply side. 

[Claim 2] 

The microorganism percolator according to Claim 1, 

wherein on the drain side of the water storage part, an 

overflow part is placed at a position above the filter 

and a drain part is placed at a position below a lower 

end of the filter. 

[Claim 3] 

The microorganism percolator according to Claim 1 or 

2, wherein a reservoir in which concentrated water 

including concentrated microorganisms that are too large 

to pass through the filter is stored is placed at a lower 

position on the supply side of the water storage part, 
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and a concentrated-water drain part for draining the 

concentrated water is placed in the reservoir. 

[Claim 4] 

The microorganism percolator according to any one of 

Claims 1 to 3, wherein the filter has a substantially 

planar shape, and the filter is arranged in such a way 

that the surface of the filter on the supply side is 

directed to a downward direction at an inclined angle of 

0 to 90 degrees relative to a vertical surface. 


