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(67)  The present invention relates to an air jet for
removing pollutant oil, and more particularly to an air jet
capable of removing oil deposited on a small mud flat,
sand or sedimentary soil in a coastal or inland area by
injecting compressed air to float the oil on the water sur-
face together with gas discharge. The air jet comprises:
a hollow cylindrical air pipe open at both ends, the air
pipe serving as a channel through which injected com-
pressed air moves; a communication pipe having a di-
ameter smaller than that of the air pipe and penetrating
the air pipe to communicate the inside and outside of the
air pipe, the outside of the air pipe being connected with
an air hose for supplying compressed air; and an injection
nozzle coupled with the communication pipe in the air
pipe, the injection nozzle serving to accelerate com-
pressed air supplied to the communication pipe and to
rapidly inject the compressed air through the air pipe to
an area polluted with oil.

AIR JET FOR REMOVING POLLUTING OIL

[Figure 1]
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Description
[Technical Field]

[0001] The present invention relates to an air jet for
removing pollutant oil, and more particularly to an air jet
capable of removing oil deposited on a small mud flat,
sand or sedimentary soil in a coastal or inland area by
injecting compressed air to float the oil on the water sur-
face together with gas discharge.

[Background Art]

[0002] In general, the sinking of a ship in the sea or oil
spilled from the ship damages not only the marine eco-
system but also the mud flat or natural ecosystem of the
coast adjacent to the area in which the oil spill occurred.
[0003] This oil spill has a significant problem that pol-
lutes the seawater itself, and in addition, the spilled oil
spreads to the coast by a tide to pollute the coast. Par-
ticularly, at low tide, the spilled oil remains on the tidal
flat, and as a result, it pollutes the areas surrounding the
coast and causes a serious problem leading to natural
disasters.

[0004] In the case of an oil spill as described above,
the area and amount of damage varies depending on the
initial response to the oil spill, but in the case of an oil
spill on the sea, an operation for preventing the oil floating
on the sea from spreading is mainly carried out, and the
oil entering the coast is left to a defenseless state, thus
causing a great deal of damage.

[0005] However, in the prior art, there was no equip-
ment either for effectively separating and removing oil,
which entered the coast after the above-described oil spill
and deposited on the mud flat or sand on the coast, or
for effectively separating and removing only the oil. Thus,
a great deal of time, labor and cost were required to re-
move the oil.

[0006] Also, in the process of removing the deposited
oilin the areas surrounding the coast as described above,
the oil that penetrated into the sand or mud flat of the
areas is more difficult to remove, and thus it gradually
penetrates deeper and leads to a more serious natural
disaster, so that it remains as a natural disaster over sev-
eral tens of years.

[0007] Meanwhile, in the case of the oil spill in Taean
(the west coast of Korea) in December, 2007, many ma-
rine spill response companies participated in removing
the spilled oil, but most of the companies mainly used
water pumps and high-pressure pumps to clean up the
oil spill. Also, these companies had no experience in re-
moving oil entering the coast, and they attempted to re-
move the oil deposited on the mud flat or sand using
water pumps or high-pressure pumps. However, the
amount of oil floating on the water surface was small,
and in most cases, the floated oil precipitated again due
to its properties.

[0008] Namely, in the initial stage of oil spill, low-boil-
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ing-point fractions such as methane, ethane, propane
and butane first evaporate from the spilled oil.

[0009] Then, the remaining oil fractions float on the
seawater surface and pollute the surrounding environ-
ment, and the highly volatile light oil fractions gradually
evaporate to the atmosphere, so that the specific gravity
of the oil on the seawater surface gradually increases.
[0010] Moreover, heavy oil fractions such as Bunker-
C oil and asphalt, which have a specific gravity higher
than that of water, gradually precipitate from water or are
deposited on sand, mud flats or sedimentary soil, and
thus are difficult to remove naturally. In addition, the de-
posited oil releases toxic substances over a long period
of time to cause an environmental pollution. However,
there has not yet been a system capable of effectively
removing the above-described deposited oil.

[Disclosure]
[Technical Problem]

[0011] The present invention has been made in order
to solve the above-described problems occurring in the
prior art, and it is an object of the present invention to
provide an air jet for removing pollutant oil, in which the
air jet has a compressed air-injection nozzle provided in
an air pipe, whereby it can environmentally friendly re-
move oil deposited on a small mud flat, sand or sedimen-
tary soil in an inland or coastal area, can shorten the
number of working days, and can reduce the cost for
removing the oil.

[Technical Solution]

[0012] To achieve the above object, the present inven-
tion provides an air jet for removing pollutant air, com-
prising:

a hollow cylindrical air pipe open at both ends, the
air pipe serving as a channel through which injected
compressed air moves;

a communication pipe having a diameter smaller
than that of the air pipe and penetrating the air pipe
tocommunicate the inside and outside of the air pipe,
the outside of the air pipe being connected with an
air hose for supplying compressed air; and

an injection nozzle coupled with the communication
pipe inside the air pipe, the injection nozzle serving
to accelerate compressed air supplied to the com-
munication pipe and to rapidly injectthe compressed
air through the air pipe to an area polluted with oil.

[Advantageous Effects]

[0013] The air jet for removing pollutant oil according
to the present invention can environmentally friendly re-
move oil deposited on a small mud flat, sand or sedimen-
tary soil in an inland or coastal area, can shorten the
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number of working days, and can reduce the cost for
removing the oil.

[Description of Drawings]
[0014]

FIG. 1 is a perspective view of an air jet according
to a first embodiment of the present invention.

FIG. 2 shows the internal structure of the air jet
shown in FIG. 1.

FIG. 3 is a perspective view of an air jet according
to a second embodiment of the present invention.
FIG. 4 shows a state in which the air jet shown in
FIG. 1 is used.

FIG. 5 is a photograph showing removing oil using
the air jet of the present invention.

[Best Mode]

[0015] Hereinafter, the construction and operation of
the present invention will be described in detail with ref-
erence to the accompanying drawings.

[0016] FIG. 1isa perspective view of an air jet accord-
ing to a first embodiment of the present invention, and
FIG. 2 shows the internal structure of the air jet shown
in FIG. 1.

[0017] As shown in FIG. 1, an air jet 10 comprises an
air pipe 11, a communication pipe 12 and an injection
nozzle 13.

[0018] Herein, the communication pipe has a diameter
smaller than that of the air pipe.

[0019] The air pipe 11 through which injected com-
pressed air moves has a hollow space 17 therein and is
cylindrical in shape and open at both ends.

[0020] The communication pipe 12 perpendicularly
penetrates the air pipe 11 to communicate the inside and
outside of the air pipe.

[0021] The communication pipe consists of a penetra-
tion pipe 14 perpendicularly penetrating the air pipe 11,
a discharge pipe 15 connected with the penetration pipe
14 inside the air pipe 11, and an injection pipe 16 con-
nected with the penetration pipe 14 outside the air pipe
11.

[0022] The injection pipe 16 is connected with an air
hose for supplying compressed air, and an injection noz-
zle 13 is coupled to the discharge tube 15. In operation,
after compressed air has been applied to the injection
pipe 16, it is accelerated through the injection nozzle 13
and injected rapidly to the inside of the air pipe 11.
[0023] The air injected rapidly by the injection nozzle
13 moves fast along the space 17 of the air pipe 11 and
is strongly injected through both open ends of the air pipe
11 to a small mud flat, sand or sedimentary soil in a coast-
al or inland area.

[0024] If the injection direction of the injection nozzle
13 is directed toward one or both open ends of the air
pipe 11, the compressed air can be injected directly to a
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small mud flat, sand or sedimentary soil at a high pres-
sure.

[0025] By such a high injection pressure of com-
pressed air, water or sand or soil will rise, so that the oil
deposited on the mud flat, sand or sedimentary soil will
float on the water surface by the interaction between wa-
ter, the compressed air and sand or soil (sedimentary
soil) while gas will be separated therefrom.

[0026] The oil floating on the water surface may be
adsorbed with an adsorbent and collected in a collection
vessel.

[0027] FIG. 3is a perspective view of an air jet accord-
ing to a second embodiment of the present invention.
[0028] As shown in FIG. 3, an air jet 20 comprises air
pipes 21a and 21b, a communication pipe 22, injection
nozzles 23a and 23b and a coupling member 28.
[0029] Herein, the air pipes have a diameter smaller
than that of the communication pipes.

[0030] Theairpipes have the respective hollow spaces
27a and 27b and are cylindrical in shape and open at
both ends.

[0031] The air pipes 21a and 21b are fixedly coupled
to each other in parallel by the coupling member 28.
[0032] The communication pipe 22 perpendicularly
penetrates the air pipes 21a and 21b to communicate
the inside and outside of each of the air pipes 21a and
21b.

[0033] The communication pipe 22 consists of: pene-
tration pipes 24a and 24b, which perpendicularly pene-
trate the air pipes 21a and 21b, respectively; discharge
pipes 24a and 24b, which are connected with the pene-
tration pipes 24a and 24b inside the air pipes 21a and
21b, respectively; and a T-shaped manifold 29 which
connects the penetration pipes 24a and 24b outside the
air pipes 21a and 21b with an injection pipe 26.

[0034] The injection pipe 26 is connected to an air hose
for supplying compressed air, and injection nozzles 23a
and 23b are connected to the discharge pipes 25a and
25b. In operation, compressed air is supplied to the in-
jection pipe 26, passed through the manifold 29, and then
accelerated through each of the injection nozzles 23a
and 23b, and the accelerated compressed nozzle is in-
jected rapidly into the inside of the air pipes 21a and 21b.
[0035] The air injected rapidly by the injection nozzles
23a and 23b moves along the spaces 27a and 27b of the
air pipes 21a and 21b and is strongly injected through
both ends of the air pipes to a mud flat, sand or sedimen-
tary soil in a coastal or inland area.

[0036] If the injection direction of the injection nozzles
23a and 23b is directed toward one or both open ends
of the air pipes21a and 21b, the compressed air can be
injected directly on a mud flat, sand or sedimentary soil
at a high pressure.

[0037] By such a high injection pressure of com-
pressed air, water or sand or soil will rise, so that the oil
deposited on the mud flat, sand or sedimentary soil will
float on the water surface by the interaction between wa-
ter, the compressed air and sand or soil (sedimentary
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soil) while gas will be separated therefrom.

[0038] The oil floating on the water surface may be
adsorbed with an adsorbent and collected in a collection
vessel.

[0039] According to the above-described second em-
bodiment, compressed air can be injected to a mud flat,
sand or sedimentary soil in an area larger than the first
embodiment, and thus the time required for removal of
oil can be reduced.

[0040] FIG. 4 shows a state in which the air jet shown
in FIG. 1 is used.

[0041] Asshown therein,an air compressor 30 for gen-
erating and supplying compressed air is connected by
an air hose 60 to a pressure control tank 40 for controlling
the pressure of air supplied from the air compressor 30.
[0042] The pressure-increasing tank 40 comprises a
setting valve 44 for controlling pressure, a pressure meter
42, and a plurality of supply valves 46 for supplying com-
pressed air to the air jet 10. The supply valves 46 are
connected by the air hose 60 to the communication pipe
12 of the air jet 10.

[0043] Compressed air whose pressure has been con-
trolled to a suitable pressure by the setting valve 44 of
the pressure control tank 40 is supplied to the commu-
nication pipe 12 by the air hose 60.

[0044] The compressed air is injected through the in-
jection nozzle 13, and then moves fast along the inside
of the air pipe 11 and is strongly injected to an area pol-
luted with oil.

[0045] By the jetting of the compressed air, water and
sand or soil rise, and the oil deposited on the mud flat,
sand or sedimentary soil floats on the water surface by
the interaction between water, the compressed air and
sand or soil (sedimentary soil) while gas is separated and
injected therefrom.

[0046] More specifically, oil contains carbon (84-87%)
and hydrogen (11-14%) as main components and also
contains small amounts of sulfur, nitrogen and oxygen.
It is a liquid having a peculiar odor and is a complex hy-
drocarbon compound.

[0047] The oil contains methane (CH,) and ethane
(CoHg) in the uppermost layer, propane (C3Hg) and
(C4H4p) in the middle layer, and kerosene, bunker-C oil
and asphalt (residual oil) in the lowest layer in that order
according to specific gravity.

[0048] Meanwhile, bubbles produced in liquid have a
kind of energy and remove contaminants from the laun-
dry using kinetic energy caused by, for example, the pro-
duction and separation of air bubbles.

[0049] When an oil spill occurs, low-specific-gravity
components such as methane, ethane, propane and bu-
tane evaporate into the atmosphere immediately after
the oil spill, but light oil fractions, such as kerosene and
gasoline, and heavy oil fractions, such as bunker-C oll
and asphalts (residual oil), float on the seawater surface
or are settled to the bottom of the sea. The carbon-hy-
drogen bond of the oil floating on the seawater surface
or settled to the bottom is broken by the energy of com-
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pressed air, while the oil is degassed. The degassed oil
floats on the seawater surface.

[0050] Atthe same time as floating of the oil fractions,
microorganisms or oil-eating superbacteria (it is known
that about 20 kinds of such bacteria live in Korea, and
among them, about 10 kinds live in the Yellow Sea) also
float from the bottom of the sea and are highly activated.
The floated microorganisms and superbacteria facilitate
the cleanup of the oil spill and the recovery of the eco-
system.

[0051] Next, the oil floating on the water surface may
be adsorbed with, for example, an adsorbent, and col-
lected in a collection vessel.

[0052] FIG. 5 is a photograph showing removing oil
using the air jet of the present invention. As shown there-
in, the air jet is introduced into water in an area polluted
with oil, and compressed air is supplied to the air jet and
jetted from the air jet.

[0053] As canbe seeninFIG. 5, by the jetting of com-
pressed air, oil floats on the water surface while gas is
discharged.

[0054] Although the preferred embodiments of the
presentinvention have been described forillustrative pur-
poses, those skilled in the art will appreciate that various
modifications, additions and substitutions are possible,
without departing from the scope and spirit of the inven-
tion as disclosed in the accompanying claims.

Claims
1. An air jet for removing pollutant air, comprising:

a hollow cylindrical air pipe open at both ends,
the air pipe serving as a channel through which
injected compressed air moves;
acommunication pipe having a diameter smaller
than that of the air pipe and penetrating the air
pipe to communicate the inside and outside of
the air pipe, the outside of the air pipe being
connected with an air hose for supplying com-
pressed air; and

an injection nozzle coupled with the communi-
cation pipe inside the air pipe, the injection noz-
zle serving to accelerate compressed air sup-
plied to the communication pipe and to rapidly
inject the compressed air through the air pipe to
an area polluted with oil.

2. An air jet for removing pollutant air, comprising:

a plurality of hollow cylindrical air pipes which
are open at both ends and arranged in parallel,
the air pipes serving as channels through which
injected compressed air moves;

a coupling member serving to fixedly couple the
air pipes to each other;

acommunication pipe having a diameter smaller



7 EP 2 518 214 A1

than that of the air pipes and penetrating the air
pipes to communicate the inside and outside of

the air pipes, the outside of the air pipes being
connected with an air hose for supplying com-
pressed air; and 5
a plurality of injection nozzles coupled to the
communication pipe inside the air pipes, the in-
jection nozzles serving to accelerate com-
pressed air supplied to the communication pipes
and to rapidly inject the compressed air through 70
the air pipes to an area polluted with oil.

The air jet of Claim 2, wherein the communication
pipe consists of: a plurality of penetration pipes pen-
etrating the respective air pipes; a plurality of dis- 15
charge pipes which are connected to the respective
penetration pipes inside the air pipes and to which
the injection nozzles are coupled; and a manifold
which connects the penetration pipes outside the air
pipes with aninjection pipe connected tothe airhose. 20

The air jet of Claim 1 or 2, wherein the injection di-
rection of the injection nozzle is directed toward one

or both open ends of the air pipe.
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[Figure 2}
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[Figure 3]
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[Figure 4]
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[Figure 5]
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