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(57) Abréegée/Abstract:

A polluted water purification apparatus includes a pump 2 and nozzles 4 for delivering polluted water from a polluted water region
to a pressure tank T; a gas supplying device 9, 10 for supplying a gas, e.g. oxygen, to the pressure tank; a water level controlling
device 5, 6; a degasifier (e. g. 15); and a discharging device 13 for returning the polluted water to the polluted water region. The
degasifier periodically discharges gas from the pressure tank in order to prevent toxic gaseous substances (e.g. ammonia) which
accumulate in an upper portion of the pressure tank from re-polluting the water therein whenever a concentration of gas In the
pressure tank reaches or exceeds a predetermined level.
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ABSTRACT

A polluted water purification apparatus includes
a pump 2 and nozzles 4 for delivering polluted water
from a polluted water region to a pressure tank T; a gas
supplying device 9, 10 for supplying a gas, e.g. oxygen,
to the pressure tank; a water level controlling device
5, 6; a degasifier (e.g. 15); and a discharging device
13 for returning the polluted water to the polluted
water region. The degasifier periodically discharges
gas from the pressure tank 1n order to prevent toxic
gaseous substances (e.g. ammonia) which accumulate in an
upper portion of the pressure tank from re-polluting the

water therein whenever a concentration of gas in the

pressure tank reaches or exceeds a predetermined level.
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VAPOR/LIQUID MIXER AND

POLLUTED WATER PURIFICATION APPARATUS USING THE MIXER

Technical Field of the Invention

The present invention relates to a vapor/liquid mixer which
mixes gas such as alr with a liquid such as polluted water.
Specifically, the present invention relates to a vapor/liquid
mixer for use, for example, in a pressure floatation method
comprising the steps of dissolving gas such as oxygen in polluted
water to make pollutants rise, and to a polluted water

purification apparatus using the mixer.

Background of the Invention

As water pollution generated as a by-product with recent

technological advances 1s becoming increasingly more prevalent
with improvement in the standard of 1living, a variety of

purification processes for water quality have been developed.

Of these purification processes, a so-called pressure
floatation method 1s employed as a purification process of,
especially, closed water regions such as lakes and sea areas.
The process floatation method is a purification process which
comprises the steps ¢of ejecting pressurized water saturated with
air dissolved therein from nozzles or slits, allowing fine air
bubbles formed by a sharp drop of the pressure to adhere to

floating or depositing solids, thereby making the solids rise
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to form scum, and collecting the formed scum.

Purification techniques using the pressure floatation
method are disclosed in, for example, Japanese Unexamined Patent
Publication No. 54-75156, Japanese Unexamined Patent Publication
No. 5-317847, Japanese Unexamined Patent Publication No. 8-
112587,' and Japanese Unexamined Patent Publication No. 8-132094.

Japanese ﬁnexamined Patent Publication No. 54-75156
discloses a benthic region purification process. The process
includes the steps of dissolving air in water to be saturated
under pressures higher than the water pressure of a benthic region
to yield pressurized water, ejécting the pressurized water from
nozzles placed in the benthic region to form fine air bubbles,
mechanically stirring deposits in the Dbenthic region
concurrently with the ejecting operation to rise the deposits,
allowing the floating matters to adhere to the fine air bubbles,

thereby allowing the floating matters to float onto the surface

of the water, and collecting and removing scum of the deposits

on the water.

Japanese Unexamined Patent Publication No. §5-317847

discloses a water purifying device which is capable of forming
very fine air bubbles by attaching a pressure valve at a tip of
a supplying pipe in a region to be treated, and supplylng a raw
liquid pumped up by the pressurized pump concurrently with

supplying compressed gas from a compressor to a vapor/liquid

mixing means.

Japanese Unexamined Patent Publication No. 8-112587

discloses an improvement of the water purifying device disclosed
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in Japanese Unexamined Patent Publication No. 5-317847. In

the device, both a tip of a pumping tube and a discharge valve
at the tip of a discharge tube are placed in a liquid in a region
to be treated, and a pump means' is operated to supply the original
liquid in the region to be treated to a vapor/liquid mixing means.
By thisc configuration, gas supplied through a gas supplying means
is mixed with the liquid to be treated to allow the gas to
completely dissolve in the liquid.

Japanese Unexamined Patent Publication No. 8-132094
discloses a fine bubble discharging apparatus. To increase the
discharge of a liquid containing dissolved gas and to increase
the content of fine air bubbles in the discharge, this apparatus
includes a group of injection holes and an outer cylinder outside
the injection holes. The outer cylinder has a discharge port
which opens either at the end supplying the liquid containing
dissolved gas or at the opposite end thereto, and the liquid
containing dissolved gas injected from the injection holes 1s
collided with the outer cylinder.

As described above, various improvements in purification
apparatuses for use 1in preséure floatation methods have been
made. The most important step in the pressure floatation method
involves maximizing the volume of fine air bubbles dissolved in
a solution. Generally, in the pressure floatation method, the
more uniform and smaller particle sizes air bubbles have, the
higher the absorbency is and the more quietly the bubbles rise.
In addition, such air bubbles do not bubble in an upper layer,

and adsorbed flocks and floating matter can be recovered
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without breaking.

However, to mix gas and 1liquids, all of the above

apparatuses are provided with a vapor/liquid mixer such as an
ejector separate from a pressure pump to supply a vapor/liquid
as a mixture of gas and a liquid to the pressure pump. Therefore,
the apéaratuses as a whole are complicated, and air bubbles to

dissolve in the liquid have limited sizes because the gas is
mechanically mixed with the liquid. The purification capacity
of the apparatuses is thus limited.

Accordingly, an object of the present invention is to
provide a vapor/liquid mixer which has a relatively simple
structure and is capable of allowing fine air bubbles with a high
purification capacity to dissolve in a liquid, and a polluted

water purification apparatus using the mixer.

Summary of the Invention

The present inventor has studied intensively to solve the

above problem and found that a space into which a 1liquid,
preferably in a form of a shower, is ejected provided in a pressure
tank enables gas such as oxygen to efficientlydissolve ina liquid
without requiring an ejector or other conventional vapor/liquid
mixers. The ejected liquid comes in contact with air in the space
formed over a liquid level of the pressure tank before the ejected
liquid reaches a surface of a stored liquid, and the ejected liquid

is crushed by colliding with the level of the stored liquid,

thereby further enhancing the dissolution.

According the present invention, there is provided a
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polluted water purification apparatus which pumps up water in
a polluted water region, dissolves a gas in the water under
pressure, and discharges the water back into the polluted water
region, wherein the apparatus comprises a pump which pumps up
the polluted water in the polluted water region, a pressure tank
in which the polluted water pumped up by the pump is stored, a
gas supplying means which supplies the gas to the pressure tank,
a water level control means which controls a water level in the
pressure tank, a polluted water ejecting means which ejects the
polluted water pumped up onto the water level of the pressure
tank, a degasifier adapted to prevent toxic gaseous substances
which accumulate in an upper portion of the pressure tank from
re-polluting the water therein by discharging gas in the
pressure tank when a concentration of gas in the pressure tank
reaches or exceeds a predetermined level, and a discharging

means which discharges the water in the pressure tank to the

polluted water region.
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The term “gas” used in the vapor/liquid mixer of the present

invention includes air, oxygen, carbon dioxide, nitrogen and

other soluble gases.

By the above configuration, a liquid ejected onto the liquid
level allows the contacting area of gaswith the liquid to increase
and ensures the gas to dissolve in the liquid. 1In addition, the
ejected liquid crushes into fine particles by colliding with the
level of the stored 1liquid, thereby further enhancing the
dissolution of the gas. When gas such as oxygen is dissolved
in a liquid it is released into the air, the released gas has
a significantly smaller particle size of about 5Sum compared
with that obtained by conventional mechanical stirring. Such
fine air bubbles have large contacting area with the liguid and
exhibit a high aeration effect. Furthermore, it takes longer
for fine bubbles to rise in the water, which further enhances

the aeration effect.

The vapor/liquid mixer of the present invention can be
widely used not only in a polluted water purification apparatus
but also in a deodorizer, a degasifier and other apparatuses which
mix gas with a liquid.

When the vapor/liquid mixer of the present invention 1s

used as a deodorizer, the liquid collides with the liquid level
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as mentioned above and exhibits a so-called Lenard effect, that
is, "when water violently collides with rock or the like in
waterfalls or rapid rivers, large amounts of negative‘ ions are
formed, and clean air containing fine mists is generated." By
this effect, gas enclosed in water molecules temporarily becomes
inert and is released, thereby deodorizing the water.

Odor components 1in raw water, during the storage in the
apparatus, make contact with fine air bubbles having a diameter
of about 5 um, 1.e., fine air bubbles having a large surface area
and are deodorized by the stripping activity of the air bubbles.
In this process, such fine air bubbles remain longer in water
than the air bubbles obtained by conventional aeration processes,
and therefore have a longer stripping time. By this advantage,

the deodorizer can have 1ncreased deodorizing efficiency

compared to conventional equivalents.
Next, the application of the present invention to

remove ammonia or other components dissolved in water will be

éxplained. Generally, polluted water contains dissolved ammonia
or other gases which are more soluble than oxygen. To remove the
ammonia, 1t 1s necessary to form spaces or gaps where oxygen 1s
to be dissolved in the polluted water. According to the present
invention, gas i1s dissolved in a liquid not by means of mechanical
stirringbut bycollisionwiththe liquid level as mentioned above.
Thus, clusters of liquid are crushed to form gaps to thereby
enhance the dissolution of gas such as oxygen. By this

configuration, degasification is promoted.

As the liquid level control means for use in the present



CA 02312996 2004-10-06

invention, a systemwhich comprises a liquid level gauge to detect
the liquid level in the pressure tank and a control unit to control
an openingoof a throttle valve arranged in‘a port of the pressure
tank and/or to control a pressure of the supplied gas can be used.

The volume of a gas region formed above the liquid level
of the ‘pressure tank should preferably be 30% or more relative
to the total capécity of the pressure tank in order to further
enhance the dissolution of gas such as air in a liquid. If the
‘gas region has a volume of less than 30% relative to the total
capacity of the pressure tank, the amount of the gas dissolved

in the liquid is decreased. The liquid ejected onto the liquid

level of the pressure tank is preferably in the form of a
shower or a mist. Further, by allowing a liquid stored 1in the
pressure tank to form a vortex by the ejected liquid, air
bubbles close to the water level enter inside the stored liquid

to further enhance the dissolution of the gas.
As a gas supplying means, conventional compressors can be

used. Gas to be supplied to the pressure tank 1s generally
oxygen-containing air when the vapor/liquid mixer is used 1in

apollutedwater purification apparatus, but may be gas containing
oXxygen in a higher concentration to 1mprove the purificatioh
capacity.

* The polluted water purification apparatus of the present
invention pumps up water in a polluted water region, dissolves
gas such as oxygen in the water under pressure, and discharges
the water into the polluted water region again. The apparatus

comprises a pump which pumps up the polluted water from the
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polluted water region, a pressure tank in which the polluted water
pumped up by the pump is stored, a gas supplying means which
supplies gas such as oxygen to the pressure tank, a water level
control means which cor;trols the water level in the pressure tank,

a polluted water ejector which ejects the polluted water pumped
up onto the water level of the pressure tank, and a discharging
means which discharges the water in the pressure tank into the

polluted water region.

As a pump for pumping up polluted water, a slurry pump or
a screw pump is preferably used becauée they also pump up sludge.

The discharging means for discharging the water in the
pressure tank into the polluted water region may be composed of
piping such as pipes and hoses connected to the pressure tank,
throttle valves placed in the piping, and nozzles arranged at
a tip of the piping. Conventional nozzles can be used as such
nozzles, and the liquid may also be discharged directly from the
piping into the polluted water region.

Preferably, the apparatus of the present invention further
comprises a degasifier which degasses the pressure tank to remove
gas and a deodorizer which deodorizes the removed gas. If gas
remains in the pressure tank without degassing, the gas dissolves
again in water in the pressure tank, thereby re-polluting the
water. Thus, the purification capacity declines. Since the
removed gas often contains toxic substances such as ammonia, the

deodorizer is provided for purifying the gas. The deodorizer 1is

preferably an ozone deodorizer or a deodorizer using phytoncid.



CA 02312996 2004-10-06

When the purification apparatus of the present invention
is used as a pretreatment apparatus for a rapid filter or an active
carbon filter, BOD and nitride components can be efficiently
removed. Specifically, the water improved in the DO value in the
purification apparatus is made to flow through a rapid filter
or an active carbon filter to form aerobic organism layers in
a filtering sand layer or an active carbon layer. Since many
aerobic and facultative anaerobic denitriding bacteria are
contained in the aerobic organism layer, BOD and nitrification
and denitrification of nitride components can be efficiently

progressed while the water is made to flow through the filtering

sand and the active carbon filter.

Brief Description of Drawings

Fig. 1 1is a general view of a polluted water
purification apparatus according to an embodiment of the
present invention;

Fig. 2 1s a general view of a polluted water
purification apparatus according to another embodiment of the
present invention;

Fig. 3 1s a graph showing dissolved oxygen
concentrations in the system of the present invention; and

Fig. 4 1s a graph showing dissolved oxygen

concentrations in a conventional system.

Detailed Description of the Invention

A polluted water purification apparatus using the

vapor/liquid mixer according to an embodiment of the present
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invention will be described in detail with reference to a general

view shown in Fig. 1.
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The purification apparatus as shown in Fig. 1 includes a
rawwater suction strainer 1 which is inserted into polluted water,
a pressure pump 2 which 1s connected to the strainer 1, and a
raw water activator 3 which is placed in the downstream region
of the pressure pump 2. The strainer 1, pressure pump 2, and raw
water activator 3 are connected by a pipe P,, and an end of the
pipe P, is connected to a pressure tank T.

The raw water activator 3 imparts magnetism to the polluted
water to break up clusters of the polluted water pumped up by
the pressure pump 2, and the treated polluted water 1s then

supplied to the pressure tank T.

The pressure tank T stores the polluted water containing

dissolved oxygen and further dissolves oxygen 1n the polluted
water therein. That 1s, the pressure tank T functions both as
a conventional pressure tank and as a conventional ejector.
The pressure tank T may be made of iron or stainless steel and

should have a structure which can withstand exposure to

pressures of 10 kgf/cm’ or more.

To the pressure tank T, the pipe P, as an inlet is connected
as described above, and a pipe P, as an outlet, a pipe P, for
degasification on a top of the tank, and a pipe P, for supplying
ailr on a side of the tank are connected, respectively.

An end of a high-pressure shower nozzle 4 is connected to
the pipe P,. From ejecting ports of the nozzle 4, the polluted
water of a high pressure of about 5 kgf/cm’ is ejected as a shower

onto the water level of the pressure tank T so as to collide with

the water level. This configuration can exhibit the so-called
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Lenard effect, that is, when water violently collides with rock
or the like in waterfalls or rapid rivers, large amounts of
negative ions are formed, and clean air containing fine mists
is generated. .The high-pressure shower nozzle 4 allows the water
in the pressure tank T to form a vortex.

A water level gauge 5 detects the water level in the pressure
tank T, and a switch 6 controls the water level in the tank T
based on measurements obtained by the water level gauge 5. The
switch 6 is connected to a pressure compressor 9 through a control
unit 18 as stated below and controls the water level in the
pressure tank T to an appropriate level. The appropriate water
level is a level at which the volume of air in the upper region
of the tank T occupies 30% or more of the total capacity of the
tank T.In the present embodiment, the volume of air 1s controlled

to adjust the water level to such an appropriate level.

A pressure gauge /7 determines the pressure 1inside the
pressure tank T to control the pressure compressor 9 described
below, thereby adjusting the pressure in the pressure tank T to
a range from 3 to 5 kgf/cm’.

A relief valve 8 1s arranged on the top of the pressure
tank T. Upon pressure anomalies, the valve 8 opens to allow

the inside gas to escape to the outside air, thereby preventing

the damage of the pressure tank T.

To the air supplying pipe P,, the pressure compressor 9 and
an excited oxygen generator tank 10 are connected in this order.
By starting these units, high-pressure air having a high oxygen

concentration is supplied from the pipe P, to the pressure tank
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T. The pressure compressor 9 is interlocked with the water level
gauge 5 and the switch 6 and is automatically turned on/off
according to volume of the water or changes in the pressure of

the pressure tank T.

The pipe P, 1s connected to an outlet 11 of the pressure
tank T, and a throttle valve 12 is provided in the pipe P, and
a discharge nozzle 13 at the end. By opening the throttle valve
12, water having a pressure from 3 to 5 kgf/cm’ and containing
dissolved oxygen is discharged into the polluted water, and the
compressed oxygen dissolved in the discharged water is released
to expand, thereby forming fine air bubbles. The fine air bubbles

of oxygen oxidize and decompose toxic substances in the polluted

water.

A pipe P, for back washing is connected to the bottom of
the pressure tank T, and a tip of the pipe P, is connected to the
raw water suction strainer 1. A throttle valve 14 is arranged
in the pipe P.. By opening the throttle valve 14, pressurized
water in the pressure tank T washes back the raw water suction
strainer 1 to prevent plugging of the strainer 1.

A throttle valve 15 arranged in the degasification pipe
P, opens when the gas concentration in the tank T reaches or exceeds
a predetermined level, and discharges gas in the pressure tank
T to the outside. On the downstream side of the throttle valve

15, an air filter 16 is provided for removed gas which

eliminates toxic substances, also a deodorizer 17 is provided.

By this configuration, toxic substances and odors in the

removed gas are eliminated, and the treated gas is discharged

into the outside air.
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The control unit 18 1is connected to and controls the
pressure pump 2, switch 6, pressure compressor 9, throttle valves
12, 14 and 15, air filter 16, and other members as indicated by

arrows A to G in the figure.

The polluted water purification apparatus according to the

present embodiment includes a high-pressure shower nozzle 4 to
eject the polluted water onto the water level of the pressure
tank T and therefore can allow oxygen to efficiently dissolve
in the polluted water. Accordingly, with a relatively simple
structure, a satisfactory purification capacity can be obtained.

Fig. 2 is a diagram showing another embodiment of the
present invention, in which the invention is applied to ponds,
lakes or marshes. The polluted water purification apparatus of

the present embodiment operates according to the same principle

as in the apparatus shown in Fig. 1, except that two pressure
tanks T, and T, are arranged in series.
The system shown in Fig. 2 includes a polluted water

purification apparatus 30, an ejector pump 31, an oil fence 32,

a belt conveyer 33, and a dewatering apparatus 34. In the
purification according to this system, polluted water in a pond
is taken into the polluted water purification apparatus 30. In
the apparatus, oxygen is dissolved under pressure as described
in the previous embodiment, and the treated water is discharged
into the pond. The dissolved oxygen is converted into fine air
bubbles in this process. The fine bubbles S purify the pond, and

a portion of pollutants rises as scum. The scum 1s then
collected within a predetermined region by the oil fence 32 and

is gathered
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by the belt conveyer 33. The gathered scum is dewatered by the

dewatering apparatus 34 and is transported to the outside by,

tfor example, a truck.

P

To verify advantages of the present invention, oxygen

absorption efficiency and other values were determined using the

embodiment shown in Fig. 1, a system applying a shower and water
turbine as Comparative Example 1, a system applying a tubular
alr diffuser as Comparative Example 2, and a system applying an
ejector as Comparative Example 3. The oxygen absorption
efficiency was determined by evaluating oxidation of an Na,SO,
solution.
[Example]

In the apparatus of the present invention, the
instantaneous mixing rate of the dissolved oxygen almost reached
saturation (at 20°C, 8.84 ppm Max) at a water volume of 0.4 m°,

a supplied air volume of 10 liter/min, a discharge rate of 3 m’/Hr,

and a power of 0.6 kw. The oxygen absorption efficiency of this

apparatus was 23.9%.
[Comparative Example 1]
The system using a shower and water turbine has been

employed, for example, in cultivation. The oxygen absorption

efficiency of this system was 0.15% at a water volume of 0.4 m°,
a discharge rate of 3 m’/Hr, and a power of 0.1 kw.
[Comparative Example 2]

The system using a tubular air diffuser had oxygen
absorption efficiency of 0.17% at a water volume of 0.4 m’, a

supplied air volume of 10 liter/min, and a power of 0.6 kw.
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According to this system, the efficiency was particularly low

1n the case of running water having a depth of about 1 m. The

J——
p—

tubular air diffusers were arrayed 1n a river over a range of

100 m, and air was supplied to the tubular air diffusers for a

DO 1increase test. As a result, the DOs of water before and after
passing through the test system were both 0.5 ppm, 1ndicating

that no change have occurred.

[Comparative Example 3]

Although the oxygen absorption efficiency of the system
using an ejector was the best result among the conventional
aeration systems, the efficiency was 3% at a water volume of 0.4

m’, a supplied air volume of 10 liter/min, a discharge rate of

-——

In addition, the reaction

3 m’/Hr, and a power of 0.6 kw.
discontinued during the test before a final reaction. This is
probably because Na,S0O, started an oxidation reaction at an early
stage by rapidly mixing ailr into water when dissolved oxygen was

not present, but the reaction probability with oxygen decreased

with a decreasing concentration of Na,SO,.

As stated above, the apparatus of the present invention
can exhibit a performance (oxygen absorption efficiency) which
1s 8 to 100 times greater than those in the conventional systems
(systems using a shower and water turbine, a tubular air diffuser,
Oor an ejector).

As shown 1n Fig. 3, powers requlred to 1ncrease DO by 1
ppm were determined using fresh water of which dissolved oxygen
had been bioclogically reduced to zero. As a result, a blower of

0.59 kw required a power of 0.9 KW/ppm while the apparatus of
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the present invention required a power of 0.3 KW/ppm, which was

about 60% of that required by the blower.

Fig. 4 1is a comparative diagram showing DO increase 1n the

apparatus of the present invention and i1n a tubular air diffuser

with the abscissa showing the time and the ordinate showing the

dissolved oxygen concentration. In this test, also determined

were changes 1n dissolved oxygen concentration after the

operation of the apparatus was discontinued after supplylng
oxXvygen 1n a predetermined time. Test conditions are shown at the
lower right of the figure.

As apparent from Fig. 4, according to the apparatus of the

present i1nvention, the DO rapidly reached the saturation point
in a short time (15 min.) and was stable at the saturation point
even after the operation of the apparatus had been discontinued.
In contrast, in the system using the tubular air diffuser, the
rise of the dissolved oxygen concentration was slow and did not
reach the saturation point. In addition, after discontinuing the
operation, the dissolved oxygen concentration dropped to 4 ppm
and remalined the same, which was half the concentration at the
time when the operation had been discontinued: 8 ppm. The above
test results are attributable to the diameter of air bubbles
obtained in the apparatus of the present invention, that is 5
um and smaller than those obtained in conventional systems, and
also to the uniformity of the air bubbles.
The present invention has the following advantages.

(1) Providing a liquid ejecting means which ejects a liquid onto

a liquid level of a pressure tank enables gas to efficiently
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dissolve in a liquid. Accordingly, a vapor/liquid mixer which

has a relatively simple structure and 1s capable of allowing fine

alr bubbles with a satisfactory purification capacity todissolve
in the liquid can be obtained

(2) By ejecting a liquid as a shower, gas 1s allowed to dissolve
in a surface region of the liquid more efficiently.

(3) The polluted water purification apparatus of the present

invention includes a gas supplyling means which supplies gas such
as oxygen to the pressure tank, a water level control means which
controls the water level 1n the pressure tank, a polluted water
ejecting means which ejects polluted water pumped up onto the
water level of the pressure tank, and a discharging means which
discharges the water in the pressure tank into the polluted water
reglion. By this configuration, the apparatus can markedly
1ncrease purification efficiency of the polluted water with a
relatively simple structure requiring no ejector.

(4) By providing a degasifier which degasses the pressure tank

and a deodorizer which deodorizes exhausted gas, the exhausted

gas contalning toxic substances can be treated to be safe and

nontoxic.

Industrial Applicability

As described above, the vapor/liquid mixer of the present
invention can be used as a vapor/ligquid mixer according to a
pressure floating method in which gas such as oxygen 1s dissolved
in polluted water to make pollutants rise. The vapor/liquid

mlxer can also be used 1in a polluted water purification apparatus,
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a deodorizer, a degasifier and others.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE

PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A polluted water purification apparatus
which pumps up water 1n a polluted water region,
dissolves a gas 1in the water under pressure, and
discharges the water back 1into the polluted water
region, wherein said apparatus comprises a pump which
pumps up the polluted water 1in said polluted water
region, a pressure tank in which the polluted water
pumped up by the pump is stored, a gas supplying means
which supplies said gas to the pressure tank, a water
level control means which controls a water level in the
pressure tank, a polluted water ejecting means which
ejects the polluted water pumped up onto the water level
of the pressure tank, a degasifier adapted to prevent
toxic gaseous substances which accumulate 1in an upper
portion of the pressure tank from re-polluting the water
therein by discharging gas 1n sald pressure tank when a
concentration of gas 1in the pressure tank reaches or
exceeds a predetermined level, and a discharging means
which discharges the water in the pressure tank to the

polluted water region.

2. A polluted water purification apparatus
according to claim 1, wherein said polluted water
ejecting means ejects the polluted water pumped up onto

the water level of the pressure tank in a form of a

shower.
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3. A polluted water purification apparatus
according to <c¢laim 1 or 2, further comprising a

deodorizer which deodorizes discharged gas.

4 A polluted water purification apparatus
according to any one of claims 1 to 3, wherein said gas

supplying means supplies oxygen to the pressure tank.

5. A polluted water purification apparatus
according to any one of claims 1 to 3, wherein said gas

supplying means supplies alir to the pressure tank.

6. A polluted water purification apparatus
according to any one of claims 1 to 3, wherein said gas
supplying means supplies a gas selected from the group
consisting of air, oxygen, carbon dioxide and nitrogen

to the pressure tank.

7. A polluted water purification apparatus
according to any one of claims 1 to 6, wherein said

toxic gaseous substances comprise ammonia.
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dissolved oxygen(D.O)(ppm)

8.0

5.0
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FI1G.3

k conditions
fresh water

water temperature: 20 degree
water volume: 3.6m3

x/x
X
. Example y
X/
X
blower

10, 20 30 40 S0 60 70

time(min. )
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