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Description
Technical Field

[0001] This disclosure relates to a wastewater treat-
ment system.

Background Art

[0002] In Patent Literature 1, a wastewater treatment
system in which organic wastewater is treated by an
anaerobic treatment is described. The system includes
an acid production tank (acid fermentation tank) in which
raw wastewater is subjected to an acid fermentation
treatment, and a reaction tank (methane fermentation
tank) in which the wastewater subjected to the acid fer-
mentation treatment is subjected to pH adjustment by a
neutralizer and is then subjected to an anaerobic treat-
ment. By supplying biogas produced in the methane fer-
mentation tank to the acid fermentation tank, the concen-
tration of ammonia, hydrogen sulfide, and hydrogen in
the acid fermentation tank can be decreased by a strip-
ping effect of the biogas.

[0003] In Patent Literature 2, a wastewater treatment
system is described. This system comprises an acid fer-
mentation tank, a first flow path connected to the acid
fermentation tank and configured to transmit the acid fer-
mentation-treated water, a methane fermentation tank
positioned under the acid fermentation tank, connected
to the first flow path and an upper portion of the methane
fermentation tank including an membrane that allows
communication with the acid fermentationtank and a sec-
ond flow path connected to the methane fermentation
tank and configured to transmit the methane fermenta-
tion-treated water.

Citation List
Patent Literature
[0004]

Patent Literature 1: Japanese Unexamined Patent
Publication No. 2002-29239
Patent Literature 2: JP S61 138596 (KUBOTA LTD).

Summary of Invention
Technical Problem

[0005] However, the wastewater treatment system de-
scribed in Patent Literature 1 needs a blower that sup-
plies the biogas and a diffuser pipe. Therefore, electric
power is consumed to operate the blower, and the entire
system is complex.

[0006] Therefore, an object of this disclosure is to pro-
vide awastewater treatment system and a gas type liquid
partition valve capable of supplying biogas to an acid
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fermentation tank with a simple configuration without the
need for electric power.

Solution to Problem

[0007] Awastewatertreatmentsystemincludes:anac-
id fermentation tank configured to produce acid fermen-
tation-treated water by treating raw wastewater with ac-
idogenic bacteria; a first flow path connected to the acid
fermentation tank and configured to transmit the acid fer-
mentation-treated water; a methane fermentation tank
connected to the first flow path and configured to produce
biogas and methane fermentation-treated water by treat-
ing acid fermentation-treated water transmitted by the
first flow path with methanogenic bacteria, and an upper
portion of the methane fermentation tank including an
opening that communicates with the acid fermentation
tank; a second flow path connected to the methane fer-
mentation tank and configured to transmit the methane
fermentation-treated water; and a gas type liquid partition
valve provided at the opening, including a gas storage
portion configured to store a predetermined amount of
the biogas and discharge the biogas exceeding the pre-
determined amount to the acid fermentation tank, and
configured to block the opening with the biogas stored in
the gas storage portion, wherein the gas type liquid par-
tition valve includes a case member being disposed
above the opening to face the opening and having an
open bottom so as to define the gas storage portion; and
a guide member defining a flow path through which the
biogas flows, including a lower end portion connected to
the opening, and an outer diameter smallerthan the inner
diameter of the case member and the upper end portion
of the guide member being higher than a lower portion
of the case member, so that the guide member is dis-
posed such that at least the upper end portion is accom-
modated inside the case member, wherein the gas type
liquid partition valve is configured to allow the biogas pro-
duced in the methane fermentation tank to pass there-
through toward the acid fermentation tank while not al-
lowing the raw wastewater or the acid fermentation-treat-
ed water in the acid fermentation tank to pass there-
through toward the methane fermentation tank.

[0008] The wastewater treatment system includes the
methane fermentation tank and the acid fermentation
tank. In addition, the biogas produced in the methane
fermentation tank rises toward the upper portion of the
methane fermentation tank, passes through the opening
communicating with the acid fermentation tank, and is
then stored in the gas storage portion capable of storing
the predetermined amount of the biogas. The biogas
stored in the gas storage portion blocks the opening of
the methane fermentation tank, thereby preventing the
raw wastewater or the acid fermentation-treated water in
the acid fermentation tank from passing through the
opening and flowing into the methane fermentation tank.
In addition, the biogas exceeding the predetermined
amount in the gas storage portion is discharged to the
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acid fermentation tank. That is, the biogas produced in
the methane fermentation tank does notneed an external
drive or pipes and is supplied to the acid fermentation
tank through the opening and the gas type liquid partition
valve provided on the methane fermentation tank. There-
fore, in the wastewater treatment system, a blower and
a pipe for supplying the biogas are not needed, so that
the biogas can be supplied to the acid fermentation tank
with a simple configuration without the need for electric
power. In addition, the biogas supplied to the acid fer-
mentation tank rises toward the upper portion of the acid
fermentation tank. Therefore, the raw wastewater or the
acid fermentation-treated water in the acid fermentation
tank is stirred by the rising biogas. Accordingly, in the
wastewater treatment system, a stirring member for stir-
ring the raw wastewater or the acid fermentation-treated
water in the acid fermentation tank is not needed, electric
power for driving the stirring member is not needed, and
the raw wastewater or the acid fermentation-treated wa-
ter in the acid fermentation tank can be stirred with no
power.

[0009] The acid fermentation tank may be an upper
stage part in a single tank having an internal space par-
titioned into upper and lower stages, and the methane
fermentation tank may be a lower stage part in the single
tank. Accordingly, in the wastewater treatment system,
since the acid fermentation tank and the methane fer-
mentation tank are formed inside a single tank, a simpler
configuration is achieved.

[0010] A gas typeliquid partition valve according to this
disclosure is a gas type liquid partition valve provided on
an opening that communicates with a first space that
stores a liquid and with a second space that is positioned
under the first space, and is configured to block a flow of
the liquid stored in the first space into the second space,
and allows gas to pass therethrough from the second
space to the first space, the gas type liquid partition valve
including: a gas storage portion configured to store a pre-
determined amount of the gas and discharge the gas
exceeding the predetermined amount to the first space,
and wherein the opening is blocked by the gas stored in
the gas storage portion.

[0011] Inthe gas type liquid partition valve, the gas in
the second space passes through the opening and is
stored in the gas storage portion capable of storing the
predetermined amount of the gas. The gas stored in the
gas storage portion blocks the opening, thereby prevent-
ing the liquid stored in the first space from passing
through the opening and flowing into the second space
positioned under the first space. In addition, the gas ex-
ceeding the predetermined amount in the gas storage
portion is discharged to the first space. That is, the gas
in the second space does not need an external drive or
pipes and is supplied to the first space through the open-
ing and the gas type liquid partition valve provided under
the first space. Therefore, in the gas type liquid partition
valve, a blower and a pipe for supplying the gas are not
needed, so thatthe gas can be supplied to the first space
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with a simple configuration without the need for electric
power.

Advantageous Effects of Invention

[0012] According to this disclosure, the biogas can be
supplied to the acid fermentation tank with a simple con-
figuration without the need for electric power.

Brief Description of Drawings
[0013]

FIG. 1 is a diagram illustrating the principle of an
anaerobic treatment.

FIG. 2is a perspective view illustrating the basic con-
figuration of a wastewater treatment system accord-
ing to an embodiment.

FIG. 3is asectional view of the wastewater treatment
system taken along the line llI-1ll of FIG. 2.
FIG.4is asectional view of the wastewater treatment
system according to a first embodiment.

FIG. 5 is a perspective view of a case member illus-
trated in FIG. 4.

FIG. 6 is a perspective view of a guide member il-
lustrated in FIG. 4.

FIG. 7 is a schematic view of a wastewater treatment
system according to a second embodiment.

FIG. 8 is a partial enlarged view of a phase separa-
tion structure illustrated in FIG. 7.

FIG. 9is a schematic view of a wastewater treatment
system according to a third embodiment.

FIG. 10 is a view illustrating an example of a waste-
water treatment system not according to the inven-
tion.

FIG. 11 is a view illustrating an other example of a
wastewater treatment system not according to the
invention.

FIG. 12 is a view illustrating a modification example
of the wastewater treatment system.

FIG. 13 is a view illustrating a modification example
of the wastewater treatment system.

FIG. 14 shows graphs of measurementresults of an
example and a comparative example.

Description of Embodiments

[0014] Hereinafter, embodiments will be described in
detail with reference to the drawings. In each of the draw-
ings, like elements which are the same or similar to each
other are denoted by like reference numerals, and over-
lapping descriptions will be omitted.

(First Embodiment)
[0015] A wastewatertreatment system according to an

embodiment is a system in which organic wastewater is
treated by an anaerobic treatment. The anaerobic treat-
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ment is a biological treatment method in which organic
matter is broken down into methane gas, carbon dioxide,
and the like by the metabolism of anaerobic bacteria
growing in an anaerobic environment in the absence of
oxygen.

[0016] FIG. 1 is a diagram illustrating the principle of
the anaerobic treatment. As shown in FIG. 1, the anaer-
obictreatment proceedsin a breakdown pathway of three
stages including dissolving and breakdown into smaller
molecules through hydrolysis as a first stage, production
of volatile fatty acids or alcohols through acid fermenta-
tion as a second stage, and production of methane gas
as a third stage.

[0017] Inthefirst stage, high-molecular-weight organic
matter such as carbohydrates, proteins, or lipids con-
tained in raw wastewater is hydrolyzed and broken down
into low-molecular-weight organic matter such as sugars,
amino acids, or peptides. Inthe second stage, acids such
as lactic acid, butyric acid, or propionic acid is produced
from the low-molecular-weight organic matter by the ac-
tion of acidogenic bacteria, and hydrogen, carbon diox-
ide, ammonia, and the like are produced. Furthermore,
lactic acid, butyric acid, propionic acid, and the like are
broken down into acetic acid, and hydrogen, carbon di-
oxide, and the like are produced. In addition, hydrogen
sulfide (sulfide) is produced by the action of sulfate-re-
ducing bacteria. The first step and the second step are
carried outin an acid fermentation tank containing atleast
the acidogenic bacteria. Acidogenic bacteria are anaer-
obic bacteria that obtain growth energy by producing ac-
ids. In the acid fermentation tank, the raw wastewater is
treated with the acidogenic bacteria to produce acid fer-
mentation-treated water containing hydrogen, carbon di-
oxide, and acetic acid. The acid fermentation-treated wa-
ter is a liquid treated with the acidogenic bacteria. A pH
adjuster may be mixed in the acid fermentation tank so
as to obtain a pH suitable for the acid fermentation envi-
ronment.

[0018] In the third stage, biogas is produced from the
hydrogen, carbon dioxide, acetic acid, and the like con-
tained in the acid fermentation-treated water. Biogas is
an organic gas, for example a gas containing methane
or carbon dioxide. The third stage is carried out in a meth-
ane fermentation tank in which methanogenic bacteria
is stored. The methanogenic bacteria are anaerobic bac-
teria that obtain growth energy by producing methane.
In the methane fermentation tank, the acid fermentation-
treated water is treated with the methanogenic bacteria
to produce biogas and methane fermentation-treated wa-
ter. The methane fermentation-treated water is a liquid
treated with the methanogenic bacteria. In order to hold
microorganisms in a methane production tank, granular
sludge, dispersed sludge, a fluidized bed, a fixed bed,
and thelike may be providedin the methane fermentation
tank. In the methane fermentation tank, any method may
be used regardless of low-temperature methane fermen-
tation, medium-temperature methane fermentation, and
high-temperature methane fermentation. A pH adjuster
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may be mixed in the methane fermentation tank so as to
obtain a pH suitable for the methane fermentation envi-
ronment.

[0019] Since the first to third stages described above
are carried out as a series of processes, the acid fermen-
tation tank and the methane fermentation tank are con-
nected so that the acid fermentation-treated water flows
into the methane fermentation tank from the acid fermen-
tation tank. Hydrogen sulfide, ammonia, and hydrogen
produced in the acid fermentation tank described above
are inhibitors that inhibit the action of the methanogenic
bacteria. Such inhibitors are removed by aerating the ac-
id fermentation-treated water in the acid fermentation
tank using the biogas produced in the methane fermen-
tation tank (gas stripping effect). Thatis, the acid fermen-
tation tank and the methane fermentation tank are con-
nected so that the biogas is supplied from the methane
fermentation tank to the acid fermentation tank.

[0020] In the wastewater treatment system according
to the embodiment, the methane fermentation tank is po-
sitioned under the acid fermentation tank, and a gas type
liquid partition valve is disposed in the upper portion of
the methane fermentation tank. The gas type liquid par-
tition valve operates to allow the biogas produced in the
methane fermentation tank to pass therethrough toward
the acid fermentation tank provided thereon while not
allowing the raw wastewater or the acid fermentation-
treated water in the acid fermentation tank to pass there-
through toward the methane fermentation tank posi-
tioned thereunder.

[0021] The principle of the gas type liquid partition
valve described above will be described. FIG. 2 is a per-
spective view illustrating the basic configuration of a
wastewater treatment system 1 according to the embod-
iment, and FIG. 3 is a sectional view of the wastewater
treatment system 1 taken along the line lll-lll of FIG. 2.
In order to ensure visibility, a main body upper portion
16, which will be described later, is removed in FIG. 2.
As illustrated in FIGS. 2 and 3, 2 main body 10 of the
wastewater treatment system 1 is a single tank having
an internal space partitionedinto upper and lower stages.
An acid fermentation tank 2 is an upper stage part inside
the main body, and a methane fermentation tank 3 is a
lower stage part inside the main body.

[0022] The main body 10 of the wastewater treatment
system 1 has a box shape, and the internal space thereof
is defined by a front wall 11, a rear wall 12, a right side
wall 13, a left side wall 14, a main body bottom portion
15, and the main body upper portion 16. The internal
space of the main body 10 is partitioned into a right par-
tition wall 21, a left partition wall 22, and a transverse
partition wall 23 into the acid fermentation tank 2 of the
upper stage part, the methane fermentation tank 3 of the
lower stage part, and an intermediate flow path (first flow
path) 5 and a discharge flow path (second flow path) 6
which are positioned on the left and the right of the acid
fermentation tank 2 and the methane fermentation tank 3.
[0023] Each of the right partition wall 21 and the left
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partition wall 22 is a partition wall extending in upward
and downward directions (vertical direction). The trans-
verse partition wall 23 is a partition wall extending in left
and right directions (horizontal direction), and the left and
right end portions thereof are respectively connected to
the right partition wall 21 and the left partition wall 22.
The main body upper portion 16 is a plate-shaped mem-
ber that covers the upper side of the internal space of
the main body 10. The right end portion of the main body
upper portion 16 is connected to the right side wall 13.
On the other hand, the left end portion of the main body
upper portion 16 is disposed away from the left partition
wall 22 toward the inside of the main body 10 and pro-
trudes downward to define a flow path into which raw
wastewater 31 flows between the main body upper por-
tion 16 and the left partition wall 22. In addition, a gas
discharge port 17 is formed in the main body upper por-
tion 16. The acid fermentation tank 2 is made up of the
front wall 11, the rear wall 12, an upper half portion 21a
of the right partition wall 21, the left partition wall 22, the
transverse partition wall 23, and the main body upper
portion 16, and a space (first space) is defined therein.
In the acid fermentation tank 2, the raw wastewater 31
is treated with acidogenic bacteria to produce acid fer-
mentation-treated water 32. Gas generated in the acid
fermentation tank 2 is discharged from the gas discharge
port 17.

[0024] Theright partition wall 21 is disposed away from
the right side wall 13 toward the inside of the main body
10. The right partition wall 21 has an upper end portion
211 which is lower than an upper end portion 221 of the
left partition wall 22 and has a lower end portion 212
which is lower than a lower end portion 222 of the left
partition wall 22, and furthermore, the lower end portion
212 is separated from the main body bottom portion 15.
Accordingly, the intermediate flow path 5 which is con-
nected to the acid fermentation tank 2 and transmits the
acid fermentation-treated water 32 produced in the acid
fermentation tank 2 to the methane fermentation tank 3
is formed. That is, the intermediate flow path 5 is made
up of the front wall 11, the rear wall 12, the right partition
wall 21, and the right side wall 13, and a space is defined
therein. The acid fermentation-treated water 32 pro-
duced in the acid fermentation tank 2 passes through the
intermediate flow path 5 and flows into the methane fer-
mentation tank 3.

[0025] The methane fermentation tank 3 is positioned
under the acid fermentation tank 2 and is made up ofthe
frontwall 11, the rearwall 12, the left side wall 14, a lower
half portion 21b of the right partition wall 21, the trans-
verse partition wall 23, and the main body bottom portion
15, and a space is defined therein. The methane fermen-
tation tank 3 is connected to the intermediate flow path
5 to cause the acid fermentation-treated water 32 trans-
mitted by the intermediate flow path 5 to be treated with
methanogenic bacteria such that methane fermentation-
treated water 33 and biogas 34 are produced.

[0026] The left partition wall 22 is disposed separately
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from the left side wall 14 toward the inside of the main
body 10. The left partition wall 22 has the upper end por-
tion 221 which is higher than the upper end portion 211
of the right partition wall 21 and has the lower end portion
222 which is higher than the lower end portion 212 of the
right partition wall 21, and furthermore, the lower end
portion 222 is disposed separately from the main body
bottom portion 15. Accordingly, the discharge flow path
6 which is connected to the methane fermentation tank
3 and transmits the methane fermentation-treated water
33 produced in the methane fermentation tank 3 is
formed. That is, the discharge flow path 6 is made up of
the front wall 11, the rear wall 12, the left partition wall
22, and the left side wall 14, and a space s defined there-
in. The methane fermentation-treated water 33 produced
in the methane fermentation tank 3 passes through the
discharge flow path 6 and is transmitted to the outside.

[0027] In addition, in the transverse partition wall 23
as the upper portion of the methane fermentation tank 3,
an opening 35 which communicates with the acid fer-
mentation tank 2 is formed. The transverse partition wall
23 is made up of a first member 23a and a second mem-
ber 23b which are separated from each other in the left
and right direction, and the gap between the first member
23a and the second member 23b becomes the opening
35. The opening 35 allows the biogas 34 produced in the
methane fermentation tank 3 to pass therethrough to-
ward the acid fermentation tank 2. A gas type liquid par-
tition valve 4 is disposed above the opening 35.

[0028] The gas type liquid partition valve 4 includes a
case member41 and aguide member42. The case mem-
ber41is disposed above the opening 35 to face the open-
ing 35 and has an open bottom portion so as to define a
gas storage portion 40 which is a space capable of ac-
commodating gas therein. Side surfaces of the case
member 41 in forward and rearward directions are made
up of the front wall 11 and the rear wall 12. The guide
member 42 defines therein a flow path through which the
biogas 34 flows, and the lower end portion thereofis con-
nected to the opening 35. Side surfaces of the guide
member 42 in the forward and rearward direction are
made up of the front wall 11 and the rear wall 12. Accord-
ingly, the guide member 42 guides the biogas 34 toward
the upper side from the opening 35. In addition, the guide
member 42 is disposed such that the outer diameter
thereof is smaller than the inner diameter of the case
member 41 and an upper end portion 421 thereof is high-
er than a lower end portion 411 of the case member 41.
That is, the guide member 42 is disposed such that at
least the upper end portion 421 is accommodated in the
case member 41.

[0029] The biogas 34 flowing upward from the opening
35 is guided by the guide member 42 and is stored in the
gas storage portion 40. The internal pressure of the gas
storage portion 40 is balanced with the water pressure
by the raw wastewater 31 or the acid fermentation-treat-
ed water 32 in the acid fermentation tank 2. Accordingly,
the raw wastewater 31 or the acid fermentation-treated



9 EP 3 406 572 B1 10

water 32 is prevented from flowing into the gas storage
portion 40 and the opening 35. That is, the biogas 34
stored in the gas storage portion 40 blocks the opening
35. In addition, in a case where the amount of the biogas
34 stored in the gas storage portion 40 exceeds a pre-
determined amount, the biogas 34 is discharged toward
the acid fermentation tank 2 from a gap 412 between the
inner surface of the case member41 and an outer surface
of the guide member 42. As described above, the gas
type liquid partition valve 4 operates to allow the biogas
34 produced in the methane fermentation tank 3 to pass
therethrough toward the acid fermentation tank 2 provid-
ed on the methane fermentation tank 3 while not allowing
the raw wastewater 31 or the acid fermentation-treated
water 32 in the acid fermentation tank 2 to pass there-
through toward the methane fermentation tank 3 posi-
tioned under the acid fermentation tank 2.

[0030] Next,the operation of the wastewater treatment
system 1 will be described. Here, the acid fermentation
tank 2 and the methane fermentation tank 3 are filled with
water in advance, and the gas storage portion 40isin a
state in which a predetermined amount of gas is sealed
therein. Initially, the raw wastewater 31 flows into the acid
fermentation tank 2. Here, since the internal pressure of
the gas storage portion 40 is balanced with the water
pressure by the raw wastewater 31 or the acid fermen-
tation-treated water 32 in the acid fermentation tank 2,
the raw wastewater 31 does not flow from the opening
35 into the methane fermentation tank 3 positioned ther-
ebelow. As described above, the gas type liquid partition
valve 4 functions as a partition valve that partitions the
liquid with gas.

[0031] The raw wastewater 31 becomes the acid fer-
mentation-treated water 32 by passing through the first
stage and the second stage of the anaerabic treatment
described above. In addition, the acid fermentation-treat-
ed water 32 passes through the intermediate flow path
5 and flows into the methane fermentation tank 3. In the
methane fermentation tank 3, the acid fermentation-
treated water 32 flowing thereinto from the intermediate
flow path 5 becomes the methane fermentation-treated
water 33 by passing through the third stage of the anaer-
obic treatment described above. The methane fermen-
tation-treated water 33 passes through the discharge
flow path 6 and flows out to the outside. As described
above, the methane fermentation-treated water 33 is pro-
duced from the raw wastewater 31, and purification of
the raw wastewater 31 is completed.

[0032] Furthermore, in the methane fermentation tank
3, the biogas 34 containing methane and carbon dioxide
is produced. The biogas 34 produced in the methane
fermentation tank 3 rises toward the opening 35 and
reaches the gas storage portion 40. The biogas 34 ex-
ceeding the predetermined amount is discharged to the
acid fermentation tank 2 and rises toward a liquid surface
24 as bubbles. At this time, inhibitors such as hydrogen
sulfide, ammonia, and hydrogen in the acid fermentation
tank 2 are discharged as bubbles from the liquid surface
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24 by the stripping effect of the biogas 34 discharged
(aerated) from the gas type liquid partition valve 4. As
described above, the gas type liquid partition valve 4
functions as a valve that causes gas to pass therethrough
while partitioning the liquid.

[0033] Next, a specific example of the wastewater
treatment system 1 having the basic configuration de-
scribed above will be described. FIG. 4 is a sectional view
of the wastewater treatment system according to the first
embodiment. The main body 10 of the wastewater treat-
ment system 1 illustrated in FIG. 4 is cylindrical. As illus-
trated in FIG. 4, the wastewater treatment system 1 in-
cludes the acid fermentation tank 2, the methane fermen-
tation tank 3, the gas type liquid partition valve 4, the
intermediate flow path 5, and the discharge flow path 6.
[0034] The acid fermentation tank 2 is configured by
connecting the acid fermentation tank upper portion 2a
to the acid fermentation tank lower portion 2b so that the
gas type liquid partition valve 4 can be disposed in the
acid fermentation tank 2. The acid fermentation tank up-
per portion 2a and the acid fermentation tank lower por-
tion 2b are cylindrical members each of which has flange
portions at both ends and has an open end and a bottom.
The acid fermentation tank 2 is configured by connecting
the flange portion of the open end portion of the acid
fermentation tank upper portion 2a to the flange portion
of the open end portion of the acid fermentation tank low-
er portion 2b with bolts. The acid fermentation tank lower
portion 2b has the opening 35 in the bottom portion to
allow the biogas 34 produced in the methane fermenta-
tion tank 3 to pass therethrough toward the gas type liquid
partition valve 4. In the acid fermentation tank 2, the raw
wastewater 31 is treated with the acidogenic bacteria to
produce the acid fermentation-treated water 32. In addi-
tion, in the upper end portion of the acid fermentation
tank upper portion 2a, the gas discharge port 17 through
which the gas produced in the acid fermentation tank 2
is discharged is formed.

[0035] The intermediate flow path 5 is a tubular mem-
ber and is connected to the acid fermentation tank 2 to
transmit the acid fermentation-treated water 32 produced
in the acid fermentation tank 2 to the methane fermen-
tation tank 3. That is, the acid fermentation-treated water
32 produced in the acid fermentation tank 2 passes
through the intermediate flow path 5 and flows into the
methane fermentation tank 3.

[0036] The methane fermentationtank 3 is a cylindrical
member which has flange portions at both ends and has
an open end and a bottom. The methane fermentation
tank 3 is configured by connecting the flange portion of
the open end of the methane fermentation tank 3 to the
flange portion of the bottom portion of the acid fermen-
tation tank lower portion 2b with bolts, so that a space is
defined therein. The methane fermentation tank 3 is con-
nected to the intermediate flow path 5 to cause the acid
fermentation-treated water 32 transmitted by the inter-
mediate flow path 5 to be treated with the methanogenic
bacteria such that the biogas 34 and the methane fer-
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mentation-treated water 33.

[0037] The discharge flow path 6 is connected to the
methane fermentation tank 3, and the methane fermen-
tation-treated water 33 produced in the methane fermen-
tation tank 3 passes through the discharge flow path 6
and is transmitted to the outside.

[0038] The gas type liquid partition valve 4 is disposed
on the bottom portion of the acid fermentation tank 2, and
includes the case member 41 and the guide member42.
The case member 41 is disposed above the opening 35
to face the opening 35, and the bottom portion thereof is
open, so that the gas storage portion 40 which is a space
capable of accommodating gas therein is defined. The
guide member 42 is accommodated in the case member
41, and the lower end portion thereof is connected to the
opening 35 so that the inside thereof communicates with
the opening 35.

[0039] FIG.5isaperspective view of the case member
41 illustrated in FIG. 4. As illustrated in FIG. 5, the case
member 41 is a tubular member having an open bottom
portion. A plurality of through-holes 412 are arranged in
the circumferential direction at the lower side portion of
the case member 41. FIG. 6 is a perspective view of the
guide member 42 illustrated in FIG. 4. As illustrated in
FIG. 6, the guide member 42 is a tubular member having
an open upper portion. A plurality of through-holes 422
are arranged in the circumferential direction at the upper
side portion of the guide member 42. The outer diameter
ofthe guide member42 is smaller than the inner diameter
ofthe case member 41 and the height thereof is the same
as the length of the inner space of the case member 41
in the upward and downward directions. The upper end
portion of the guide member 42 is connected to the inner
surface of the upperportion of the inner space of the case
member 41. As described above, the guide member 42
is disposed so as to be completely accommodated in the
case member 41. The principle of the gas type liquid par-
tition valve 4 is the same as the basic configuration de-
scribed above. Specifically, the biogas 34 flowing upward
from the opening 35 is output from the through-holes 422
at the upper side portion of the guide member 42 to the
gas storage portion 40 defined inside the case member
41 and is stored therein. The internal pressure of the gas
storage portion 40 is balanced with the water pressure
by the raw wastewater 31 or the acid fermentation-treat-
ed water 32. Accordingly, the raw wastewater 31 or the
acid fermentation-treated water 32 is prevented from
flowing into the gas storage portion 40 and the opening
35..That is, the biogas 34 stored in the gas storage por-
tion 40 blocks the opening 35. In addition, ina case where
the amount of the biogas 34 which flows from the opening
35 and is stored in the gas storage portion 40 exceeds
the predetermined amount, the biogas 34 is discharged
to the acid fermentation tank 2 from the through-holes
412 at the lower side portion of the case member 41. As
described above, the gas type liquid partition valve 4 op-
erates to allow the biogas 34 produced in the methane
fermentation tank 3 to pass therethrough toward the acid
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fermentation tank 2 provided on the methane fermenta-
tion tank 3 while not allowing the raw wastewater 31 or
the acid fermentation-treated water 32 in the acid fer-
mentation tank 2 to pass therethrough toward the meth-
ane fermentation tank 3 positioned under the acid fer-
mentation tank 2.

[0040] As described above, in the wastewater treat-
ment system 1 according to the first embodiment, the
acid fermentation tank 2 and the methane fermentation
tank 3 are arranged in the upward and downward direc-
tions. In addition, the biogas 34 produced in the methane
fermentation tank 3 rises toward the upper portion of the
methane fermentation tank 3, passes through the open-
ing 35, and is then stored in the gas storage portion 40.
The predetermined amount of the biogas 34 stored in the
gas storage portion 40 blocks the opening 35 of the meth-
ane fermentation tank 3, thereby preventing the raw
wastewater 31 or the acid fermentation-treated water 32
in the acid fermentation tank 2 from passing through the
opening 35 and flowing into the methane fermentation
tank 3 positioned under the acid fermentation tank 2.
[0041] The biogas 34 exceeding the predetermined
amount in the gas storage portion 40 is then discharged
to the acid fermentation tank 2. That is, the biogas 34
produced in the methane fermentation tank 3 does not
need an external drive or pipes and is supplied to the
acid fermentation tank 2 through the opening 35 and the
gas type liquid partition valve 4 provided on the methane
fermentation tank 3. Therefore, in the wastewater treat-
ment system 1 according to the first embodiment, a blow-
er and a pipe for supplying the biogas 34 are not needed,
so that the biogas 34 can be supplied to the acid fermen-
tation tank 2 with a simple configuration without the need
for electric power. In addition, since the configuration is
simplified, the cost of the entire wastewater treatment
system 1 can be reduced. In addition, the biogas 34 sup-
plied to the acid fermentation tank 2 rises toward the up-
per portion of the acid fermentation tank 2. Therefore,
the raw wastewater 31 or the acid fermentation-treated
water 32 in the acid fermentation tank 2 is stirred by the
rising biogas 34. Accordingly, in the wastewater treat-
ment system 1 according to the first embodiment, a stir-
ring member for stirring the raw wastewater 31 or the
acid fermentation-treated water 32 in the acid fermenta-
tion tank 2 is not needed, electric power for driving the
stirring member is not needed, and the raw wastewater
31 or the acid fermentation-treated water 32 in the acid
fermentation tank 2 can be stirred with no power.
[0042] Inaddition, inthe wastewater treatment system
1 according to the first embodiment, since the acid fer-
mentation tank 2 and the methane fermentation tank 3
are formed inside a single tank, a simple configuration is
achieved.

[0043] Inaddition, inthe wastewater treatment system
1 according to the firstembodiment, the installation space
of the system can be reduced compared to a case where
the acid fermentation tank 2 and the methane fermenta-
tion tank 3 are arranged in the horizontal direction.
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(Second Embodiment)

[0044] A wastewater treatment system 1A according
to a second embodiment is different from the wastewater
treatment system 1 according to the first embodiment
onlyinthat a phase separation structure having a plurality
of gas type liquid partition valves 4 is provided. In the
second embodiment, differences from the wastewater
treatment system 1 according to the first embodiment will
be mainly described, and overlapping descriptions will
be omitted.

[0045] FIG. 7 is a schematic view of the wastewater
treatment system 1A according to the second embodi-
ment. As illustrated in FIG. 7, the wastewater treatment
system 1A according to the embodiment includes a
phase separation structure 50 having the acid fermenta-
tion tank 2, the methane fermentation tank 3, and a plu-
rality of gas type liquid partition valves 4. FIG. 8 is a partial
enlarged view of the phase separation structure 50 cor-
responding to a region indicated by reference numeral A
in FIG. 7. As illustrated in FIG. 8, the phase separation
structure 50 has a plurality of openings 35. In addition,
the phase separation structure 50 includes the gas type
liquid partition valves 4 respectively corresponding to the
openings 35. The openings 35 may be formed in a line
ormay be formedin a matrix pattern. Other configurations
are the same as those of the wastewater treatment sys-
tem 1 according to the first embodiment.

[0046] Since the wastewater treatment system 1A ac-
cording to the second embodiment includes the plurality
of openings 35 and the plurality of gas type liquid partition
valves 4 on the methane fermentation tank 3, the same
effects as those of the wastewater treatment system 1
according to the first embodiment are exhibited, and the
biogas 34 produced in the methane fermentation tank 3
can be more efficiently supplied to the acid fermentation
tank 2 compared to the wastewater treatment system 1
according to the first embodiment.

(Third Embodiment)

[0047] A wastewater treatment system 1B according
to a third embodiment is different from the wastewater
treatment system 1 according to the first embodiment
only in that the methane fermentation tank 3 is not dis-
posed immediately under the acid fermentation tank 2.
Inthe third embodiment, differences from the wastewater
treatment system 1 according to the first embodiment will
be mainly described, and overlapping descriptions will
be omitted.

[0048] FIG. 9 is a schematic view of the wastewater
treatment system 1B according to the third embodiment.
Asillustrated in FIG. 9, the wastewater treatment system
1B according to the embodiment includes the acid fer-
mentation tank 2, the methane fermentation tank 3, and
the gas type liquid partition valve 4. The methane fer-
mentation tank 3 is not disposed immediately under the
acid fermentation tank 2 but is disposed so that the upper
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portion of the methane fermentation tank 3 and the lower
portion of the acid fermentation tank 2 partially overlap.
In the overlapping portion, the opening 35 and the gas
type liquid partition valve 4 are disposed.

[0049] Since the methane fermentation tank 3 does
not need to be disposed immediately under the acid fer-
mentation tank 2, the wastewater treatment system 1B
according to the third embodiment can be applied to var-
ious device layouts.

[0050] While the embodiments of this disclosure have
been described above, this disclosure is not limited to
each of the embodiments described above.

[0051] Disclosed herein are also examples notbelong-
ing to the invention. For example, as illustrated in FIG.
10, in the wastewater treatment system 1C, the methane
fermentation tank 3 is disposed under the acid fermen-
tation tank 2 but is disposed so that the upper portion of
the methane fermentation tank 3 and the lower portion
of the acid fermentation tank 2 do not overlap. At this
time, as illustrated in B of FIG. 10, the case member 41
and the guide member 42 are partially shared with each
other.

[0052] In this example the bottom portion of the acid
fermentation tank 2 is shared with the upper portion of
the methane fermentation tank 3 (that is, the wastewater
treatment system in which a single tank is partitioned).
However, in other examples not belonging to the inven-
tion, the the acid fermentation tank 2 and the methane
fermentation tank 3 may also be formed as separate bod-
ies. In this case, a gas type liquid partition valve 4 similar
to the gas type liquid partition valve of the system of the
invention described above functions. For example, as
illustrated in FIG. 11, in a wastewater treatment system
1D, the acid fermentation tank 2 and the methane fer-
mentation tank 3 are formed as separate bodies and are
connected to each other by the gas type liquid partition
valve 4. At this time, as illustrated in B of FIG. 11, the
case member 41 and the guide member 42 are partially
shared with each other.

[0053] In addition, in the embodiment described
above, an example in which the methane fermentation
tank 3 is disposed under the acid fermentation tank 2, or
an example in which the methane fermentation tank 3
and the acid fermentation tank 2 are formed as separate
bodies has been described. However, for example, as
illustrated in FIG. 12, in wastewater treatment system
1E, the acid fermentation tank 2 may be disposed inside
the methane fermentation tank.

[0054] Inthe example described above, an example in
which two tanks including the acid fermentation tank 2
and the methane fermentation tank 3 are provided has
been described. However, as illustrated in FIG. 13, a
wastewater treatment system IF may include three tanks
by further disposing, for example, a gas absorption tank
2c on the acid fermentation tank 2. At this time, the phase
separation structure 50 is also disposed between the gas
absorption tank 2¢ and the acid fermentation tank 2. In
the gas absorption tank 2c, for example, a sclution con-



15 EP 3 406 572 B1 16

taining hydrogen sulfide dissolved therein may be stored.
In the phase separation structure 50, biogas 36 contain-
ing hydrogen sulfide removed by the stripping effect of
the biogas 34 in the acid fermentation tank 2 is caused
to pass through the gas absorption tank 2c. Then, hydro-
gen sulfide and carbon dioxide contained in the biogas
36 are dissolved in the solution, and only methane gas
is discharged from the gas absorption tank 2¢ to be re-
used. The wastewater treatment system IF may include
three or more tanks.

[0055] The structure of the gas type liquid partition
valve 4 is not limited to the configuration described above
in the first embodiment. The function of the gas type liquid
partition valve 4 according to the first embodiment can
be exhibited as long as the outlet for outputting from the
guide member 42 to the gas storage portion 40 is pro-
vided at a position higher than the outlet for outputting
from the case member 41 to the acid fermentation tank 2.
[0056] Inthe firstembodiment described above, an ex-
ample in which the case member 41 of the gas type liquid
partition valve 4 has a box shape or a cylindrical shape
has been described. However, the case member 41 may
have a polygonal tube shape and is not limited to any
shape as long as the gas storage portion 40 can be de-
fined above the opening 35. Similarly, the shape of the
guide member 42 of the gas type liquid partition valve 4
is not limited to a box shape or a cylindrical shape, and
may have a flow path formed therein, through which the
biogas 34 output from the opening 35 flows.

[0057] Inthe firstembodiment described above, an ex-
ample in which the acid fermentation tank 2 is configured
by connecting the acid fermentation tank upper portion
2a and the acid fermentation tank lower portion 2b to
each other to enable the gas type liquid partition valve 4
to be disposed inside the acid fermentation tank 2 has
been described. However, the acid fermentation tank 2
may not have a divided structure. For example, in a case
where the acid fermentation tank 2 is sealed after the
gas type liquid partition valve 4 is accommodated in the
acid fermentation tank 2, the divided structure is not
needed.

[0058] By providing a temperature adjustment device
(for example, a water jacket) in the periphery of each of
the acid fermentation tank 2 and the methane fermenta-
tion tank 3, optimal temperature conditions for the aci-
dogenic bacteria and the methanogenic bacteria can be
maintained.

[0059] Furthermore, the gas type liquid partition valve
4 according to the embodiment described above can also
be applied to uses other than the wastewater treatment
system. For example, the gas type liquid partition valve
4 can also be used in a case where a storage space (first
space) that stores water and a lower space (second
space) that is positioned under the storage space are
present in an apparatus or an environment in which in-
filtration of water from the storage space needs to be
blocked while allowing gas in the lower space to escape
to the storage space. More specifically, the gas type liquid
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partition valve 4 can be employed by the ceiling of an
underwater housing. In addition, the gas type liquid par-
tition valve 4 can also be used as an exhaust gas purifi-
cation apparatus which purifies exhaust gas by causing
the exhaust gas in a lower space to pass through a stor-
age space and thereafter discharges the exhaust gas to
the outside air.

Examples

[0060] Hereinafter, examples and comparative exam-
ples carried out by the inventors will be described to ex-
plain the effects of the gas type liquid partition valve 4 of
the wastewater treatment system 1 described above.

(Example)

[0061] The wastewater treatment system 1 illustrated
in FIG. 4 was used. As the raw wastewater 31, salt water
having a predetermined amount of salt mixed therein was
used. Initially, the acid fermentation tank 2 and the meth-
ane fermentation tank 3 were filled with water, and air
was sealed in the gas storage portion 40 of the gas type
liquid partition valve 4. Thereafter, the salt water was
supplied to the acid fermentation tank 2, and the salt con-
tent of the discharged water discharged through the dis-
charge flow path 6 was measured. The solid content was
measured by measuring an electrical conductivity pro-
portional to the salt content.

(Comparative Example)

[0062] Thegastypeliquid partition valve 4 ofthe waste-
water treatment system 1 illustrated in FIG. 4 was re-
moved. Other conditions were the same as those in the
example.

[0063] FIG. 14 shows graphs of the measurement re-
sults of the example and the comparative example. The
upper graph in FIG. 14 is the graph of the comparative
example, the lower graph in FIG. 14 is the graph of the
example, the horizontal axis represents the time [min]
elapsed from a supply timing of the salt water, and the
vertical axis represents the electrical conductivity [ms/s]
of the discharged water measured at the downstream of
the discharge flow path 6. As shown in FIG. 14, in the
comparative example, the electrical conductivity of the
discharged water increased immediately after the supply
timing of the salt water and reached its peak after about
three minutes. This is because since the gas type liquid
partition valve 4 was not disposed, the salt water supplied
to the acid fermentation tank 2 had passed through the
opening 35 and flowed into the methane fermentation
tank 3 and was discharged from the discharge flow path
6.

[0064] Contrary to this, as shown in the lower graph in
FIG. 14, inthe example, an increase in the electrical con-
ductivity of the discharged water immediately after the
supply timing of the salt water was not confirmed, and
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the electrical conductivity of the discharged water after
about 10 minutes from the supply timing of the salt water
reached its peak. This is because the salt water supplied
to the acid fermentation tank 2 had passed through the
acid fermentation tank 2, the intermediate flow path 5,
and the methane fermentation tank 3 in this order and
was discharged from the discharge flow path 6. As de-
scribed above, it was confirmed that the flow of the liquid
from the acid fermentation tank 2 into the methane fer-
mentation tank 3 was prevented by the gas type liquid
partition valve 4.

Industrial Applicability

[0065] The wastewater treatment system 1 can be
widely used for wastewatertreatments in which an anaer-
obictreatmentis carried out. Specifically, the wastewater
treatment system 1 can be used for a wastewater treat-
ment for wastewater containing sulfate, ammonia (pro-
tein), and the like. More specific examples of the waste-
water containing sulfate include paper pulp wastewater,
molasses wastewater, citric acid industrial wastewater,
fermentation industrial wastewater (such as alcohol dis-
tillery wastewater), and edible oil production wastewater.
More specific examples of the wastewater containing am-
monia (protein) include livestock excretions (such as pig
farm wastewater), a methane fermentation digestive flu-
id, and potato starch wastewater. Furthermore, the
wastewater treatment system 1 can be used for not only
the wastewater treatment but also a methane fermenta-
tion treatment of liquid waste such as excess sludge and
raw garbage. In addition, the wastewater treatment sys-
tem 1 can be used for not only the methane fermentation
treatment but also a wastewater treatment in which an
aerobic treatment and an anaerobic treatment are com-
bined. For example, the wastewater treatment system 1
can also be used as a wastewater treatment system in
which an anaerobic tank is disposed under an aerobic
tank, a treatment by aerobic microorganisms is carried
out in the aerobic tank on the upper side by photosyn-
thesis of seaweeds or artificial supply of oxygen, and an
anaerobic treatment is carried out in the anaerobic tank
onthelower side. Furthermore, the wastewater treatment
system 1 can also be used for purification of biogas using
not only the gas stripping but also gas absorption (re-
moval of hydrogen sulfide, carbon dioxide gas, ammonia
gas, and the like). In addition, the wastewater treatment
system 1 can also be used for absorption of gas compo-
nents produced from water ponds in which wastewater
is stored, and water systems such as lakes, rivers, and
oceans in the natural environment. In addition, it is pos-
sible to absorb or break down the absorbed gas using
chemicals, microorganisms, or the like.

Reference Signs List

[0066] 1,1A, 1B:wastewater treatment system, 2: acid
fermentation tank, 3: methane fermentation tank, 4: gas
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type liquid partition valve, 5: intermediate flow path (first
flow path), 6: discharge flow path (second flow path), 35:
opening, 40: gas storage portion, 41: case member, 42:
guide member.

Claims
1. A wastewater treatment system (1) comprising:

an acid fermentation tank (2) configured to pro-
duce acid fermentation-treated water (32) by
treating raw wastewater (31) with acidogenic
bacteria;

a first flow path (5) connected to the acid fer-
mentation tank (2) and configured to transmit
the acid fermentation-treated water (32);

a methane fermentation tank (3) positioned un-
der the acid fermentation tank (2), connected to
the first flow path (5), and configured to produce
biogas (34) and methane fermentation-treated
water (33) by treating the acid fermentation-
treated water (32) transmitted by the first flow
path (5) with methanogenic bacteria, and an up-
per portion of the methane fermentation tank (3)
including an opening (35) that communicates
with the acid fermentation tank (2);

a second flow path (6) connected to the methane
fermentation tank (3) and configured to transmit
the methane fermentation-treated water (33);
and

a gas type liquid partition valve (4) provided at
the opening (35), including a gas storage portion
(40) configured to store a predetermined
amount of the biogas (34) and discharge the bi-
ogas (34) exceeding the predetermined amount
to the acid fermentation tank (2), and configured
to block the opening (35) with the biogas (34)
stared in the gas storage portion (40),

wherein the gas type liquid partition valve (4)
includes

a case member (41) being disposed above the
opening (35)to face the opening (35) and having
an open bottom so as to define the gas storage
portion (40); and

a guide member (42) defining a flow path
through which the biogas (34) can flow, including
a lower end portion connected to the opening
(35), and an outer diameter smaller than the in-
ner diameter of the case member (41) and the
upper end portion (421) of the guide member
(42) being higher than a lower portion (411) of
the case member (41), so thatthe guide member
(42) is disposed such that at least the upper end
portion (421) is accommodated inside the case
member (41);

wherein the gas type liquid partition valve (4) is
configured to allow the biogas (34) produced in
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the methane fermentation tank (3) to pass there-
through toward the acid fermentation tank (2)
while not allowing the raw wastewater (31) or
the acid fermentation-treated water (32) in the
acid fermentation tank (2) to pass therethrough
toward the methane fermentation tank (3).

2. The wastewater treatment system (1) according to
claim 1,
wherein the acid fermentation tank (2) is an upper
stage part in a single tank having an internal space
partitioned into upper and lower stages, and
the methane fermentation tank (3) is a lower stage
part in the single tank.

Patentanspriiche

1. Ein Abwasserbehandlungssystem (1), aufweisend:

einen Saurefermentationstank (2), der konfigu-
riert ist, mit Saurefermentationbehandeltes
Wasser (32) mittels Behandelns von Rohab-
wasser (31) mit surebildenden Bakterien zu er-
zeugen;

einen ersten Stréomungspfad (5), der mit dem
Saurefermentationstank (2) verbunden ist und
konfiguriert ist, das mit Saurefermentation-be-
handelte Wasser (32) zu Ubertragen;

einen Methanfermentationstank (3), der unter
dem Saurefermentationstank (2) angeordnet ist
und mit dem ersten Strémungspfad (5) verbun-
denist und konfiguriert ist, Biogas (34) und Me-
thanfermentation-behandeltes Wasser (33) mit-
tels Behandelns des durch den ersten Stré-
mungspfad (5) Ubertragenen, mit Saurefermen-
tation-behandelten Wassers (32) mit methano-
genen Bakterien zu erzeugen, wobei ein oberer
Teil des Methanfermentationstanks (3) eine Off-
nung (35) aufweist, die mit dem S&aurefermen-
tationstank (2) in Verbindung steht;

einen zweiten Strémungspfad (6), der mit dem
Methanfermentationstank (3) verbunden ist und
konfiguriert ist, das mit Methanfermentation be-
handelte Wasser (33) zu Ubertragen; und

ein  Flussigkeitsverteilungsventil  (4) vom
Gastyp, das an der Offnung (35) vorgesehen ist,
das einen Gasspeicherabschnitt (40) aufweist,
der konfiguriert ist, eine vorbestimmte Menge
des Biogases (34) zu speichern und das Biogas,
das die vorbestimmte Menge Uberschreitet, in
den Saurefermentationstank (2) abzuleiten, und
das konfiguriert ist, die Offnung (35) mit dem in
dem Gasspeicherabschnitt (40) gespeicherten
Biogas (34) zu blockieren,

wobei das FlUssigkeitsverteilungsventil (4) vom
Gastyp aufweist

ein Gehéuseteil (41), das uUber der Offnung (35)

10

15

20

25

30

35

40

45

50

55

1

angeordnet ist, um der Offnung (35) zugewandt
zu sein, und einen offenen Boden aufweist, der
den Gasspeicherabschnitt (40) definiert; und
ein Fibhrungselement (42), das einen Stré-
mungspfad definiert, durch den das Biogas (34)
flieRen kann, das einen mit der Offnung (35) ver-
bundenen, unteren Endabschnitt und einen Au-
Rendurchmesser aufweist, der kleiner ist als der
Innendurchmesser des Gehauseteils (41), und
wobei der obere Endabschnitt (421) des Fih-
rungselements (42) héher ist als ein unterer En-
dabschnitt (411) des Gehaduseteils (41), so dass
das Fuhrungselement (42) so angeordnet ist,
dass mindestens der obere Endabschnitt (421)
innerhalb des Gehauseteils (41) untergebracht
ist;
wobei das Flussigkeitsverteilungsventil (4) vom
Gastyp konfiguriert ist, das im Methanfermenta-
tionstank (3) erzeugte Biogas (34) in Richtung
des Saurefermentationstanks (2) durchzulas-
sen, wahrend das Rohabwasser (31) oder das
mit Saurefermentation-behandelte Wasser (32)
in dem Saurefermentationstank (2) in Richtung
des Methanfermentationstanks (3) nicht durch-
zulassen.

Abwasserbehandlungssystem (1) nach Anspruch 1,
wobei der Sdurefermentationstank (2) ein Teil eines
oberen Abschnitts in einem einzelnen Tank ist, wel-
cher einen Innenraum aufweist, der in einen oberen
Abschnitt und einen unteren Abschnitt unterteilt ist,
und

der Methanfermentationstank (3) ein Teil des unte-
ren Abschnitts in dem einzelnen Tank ist.

Revendications

Systéme de traitement des eaux usées (1)
comprenant :

un réservoir de fermentation acide (2) configuré
pour produire une eau traitée par fermentation
acide (32) en traitant les eaux usées brutes (31)
avec des bactéries acidogénes ;

une premiére voie de circulation (5) connectée
au réservoir de fermentation acide (2), et confi-
gurée pour transmettre 'eau traitée par fermen-
tation acide (32) ;

un réservoir de fermentation méthanique (3) po-
sitionné sous le réservoir de fermentation acide
(2), connecté a la premiére voie de circulation
(5), et configuré pour produire un biogaz (34) et
une eau traitée par fermentation méthanique
(33) entraitant'eau traitée par fermentation aci-
de (32) transmise par la premiére voie de circu-
lation (5) avec des bactéries méthanogénes,
une partie supérieure du réservoir de fermenta-
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tion méthanigue (3) comprenant une ouverture
(35) qui communique avec le réservoir de fer-
mentation acide (2) ;

une seconde voie de circulation (6) connectée

au réservoir de fermentation méthanique (3),et 5
configurée pour transmettre I'eau traitée parfer-
mentation méthanique (33) ; et

une soupape de séparation de liquide du type a

gaz (4) disposée au niveau de I'ouverture (35),
comprenant une partie stockage de gaz (40) 10
configurée pour stocker une quantité prédéter-
minée du biogaz (34), et pour évacuer le biogaz
(34) qui excéde la quantité prédéterminée vers

le réservoir de fermentation acide (2), et confi-
gurée pour bloquer l'ouverture (35) avec le bio- 15
gaz (34) stocké dans la partie stockage de gaz
(40),

ou la soupape de séparation de liquide du type

a gaz (4) comprend

un élément enveloppe (41) disposé au-dessus 20
del’ouverture (35)de fagon & faire face al'ouver-

ture (35), et qui présente un fond ouvert afin de
définir la partie stockage de gaz (40) ; et

un élément de guidage (42) qui définit une voie

de circulation a travers laquelle peut circuler le 25
biogaz (34), comprenant une partie extrémité in-
férieure connectée a l'ouverture (35), et un dia-
metre extérieur plus petit que le diamétre inté-
rieur de I'élément enveloppe (41), la partie ex-
trémité supérieure (421) de I'élément de guida- 30
ge (42) étant plus haute que la partie inférieure

(411) de I'élément enveloppe (41), de telle sorte

que I'élément de guidage (42) soit disposé de
telle sorte que la partie extrémité supérieure
(421) au moins, soit recue a l'intérieur de I'élé- 35
ment enveloppe (41) ;

ol la soupape de séparation de liquide du type

a gaz (4) est configurée pour permettre au bio-

gaz (34) produit dans le réservoir de fermenta-

tion méthanique (3) de passer a travers versle 40
réservoir de fermentation acide (2), tout en in-
terdisant aux eaux usées brutes (31) ou a I'eau
traitée par fermentation acide (32) dans le ré-
servoir de fermentation acide (2), de passer a
travers vers le réservoir de fermentation métha- 45
nigue (3).

Systéme de traitement des eaux usées (1) selon la
revendication 1,

ol le réservoir de fermentation acide (2) estune par- 50
tie étage supérieur dans un réservoir unigue qui pré-
sente un espace intérieur séparé en étages supé-
rieur et inférieur, et

le réservoir de fermentation méthanique (3) est une
partie étage inférieur dans le réservoir unique. 55
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