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(54) APPARATUS AND METHOD FOR TREATING HARMFUL GASES AND PREVENTING 
GENERATION OF AND REMOVING HARMFUL SUBSTANCES

(57) The present invention relates to an apparatus
for treating harmful gases and preventing the generation
of and removing harmful substances, comprising a pri-
mary prevention processing part, which is connected to
a flue through which harmful gases generated due to
high-temperature flame flow, for quenching the harmful
gases and thereby preventing harmful substances from
generating from the harmful gases. The primary preven-
tion processing part comprises: a primary processing
chamber in which cooling water is accommodated; a pri-

mary suction pipe provided inside the primary processing
chamber and connected to the flue; a primary rotating
blade part, which is connected to the lower part of the
primary suction pipe, and which rotates submerged un-
der the cooling water so as to emit the harmful gases in
the form of microbubbles into the cooling water and there-
by allow the harmful gases to come into contact with the
cooling water and be quenched; and a primary blade ro-
tating part for rotating the primary rotating blade part.
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Description

Technical Field

[0001] This invention relates to an apparatus and
method for treating harmful gases and preventing gen-
eration of and removing harmful substances, and more
particularly, to an apparatus and method for treating
harmful gases and preventing generation of and remov-
ing harmful substances, which rapidly cools the harmful
gases and thus fundamentally prevents the generation
of and removes harmful substances such as dioxins.

Background Art

[0002] Exhaust gases generated from an incinerator
which incinerates household garbage of cities or indus-
trial waste contain harmful substances such as CO2, HCl,
NOx, Sox, dust and dioxins. Various conventional meth-
ods for treating the exhaust gases containing the above-
described harmful substances have been used.
[0003] Most current methods for preventing emission
of the harmful substances have a system for collecting
and managing the harmful substances after the harmful
substances are generated. That is, the current methods
have a technical system which maximally collects the
harmful substances, by generating the harmful substanc-
es. Therefore, since the harmful substances are gener-
ated somewhere, and the generated substances should
be collected and stored, there is a problem in manage-
ment thereof.
[0004] Also, currently commercialized apparatuses for
removing and collecting the harmful substances require
an injection type cooling tower or separate facilities and
devices for forming cooled air to cool a high temperature
generated at a site. Accordingly, there are some prob-
lems that a wide installation area and equipment for in-
stalling the facilities are required, and high costs are in-
volved in installation and management of the facilities.
[0005] Such conventional technologies for preventing
emission of the harmful substances cause many prob-
lems such as the wide installation area due to an increase
in a size of a facility for preventing the emission of the
harmful substances and high investment costs. The high
costs cause a rise in manufacturing cost, and thus lead
to a serious problem in price competitiveness of produc-
tion goods, and particularly, provide a big worry to many
companies which are confronted with regulations relative
to greenhouse gas emission.

[Related technical documents]

[Patent documents]

[0006]

(Patent document 1) Korean Patent No.10-0613303
entitled "Hybrid-Type Method and Apparatus for

Treating Exhaust Gas"
(Patent document 2) Korean Patent No.10-1133206
entitled "Charcoal Ignition Device with Harmful Ma-
terial Removal Function"

Summary of Invention

Technical Problem

[0007] The present invention is directed to providing
an apparatus and method for treating harmful gases and
preventing generation of and removing harmful sub-
stances, which fundamentally prevents generation of
harmful substances from harmful gases, and thus sim-
plifies a harmful gas treatment process.
[0008] Also, the present invention is directed to provid-
ing an apparatus and method for treating harmful gases
and preventing generation of and removing harmful sub-
stances, which has a simple structure and thus minimizes
costs for installation and management of a facility.
[0009] Also, the present invention is directed to provid-
ing an apparatus and method for treating harmful gases
and preventing generation of and removing harmful sub-
stances, which is able to prevent the generation of the
harmful substances by rapidly cooling high temperature
harmful gases, and also, to prevent the generation of the
harmful substances from the harmful gases, which does
not have high temperature, through treatment water, and
thus to be selectively used according to a generation
process of the harmful gases.
[0010] These objects and various advantages of the
present invention will become apparent to those skilled
in the art from the following exemplary embodiments of
the present invention.

Solution to Problem

[0011] One aspect of the present invention provides
an apparatus and method for treating harmful gases and
preventing generation of and removing harmful sub-
stances, including a primary prevention processing part
connected with a flue in which harmful gases and harmful
substances generated by high temperature flame flow
and configured to rapidly cool the harmful gases to pre-
vent the harmful substances from being produced from
the harmful gases, wherein the primary prevention
processing part includes a primary processing chamber
in which cooling water is accommodated; a primary suc-
tion pipe which is provided inside the primary processing
chamber and connected with the flue; a primary rotary
blade part which is coupled to a lower portion of the pri-
mary suction pipe, rotated in a submerged state under
the cooling water, discharges the harmful gases in the
form of microbubbles into the cooling water to allow the
harmful gases to come into contact with the cooling water
and to be rapidly cooled; and a primary rotary blade driv-
ing part which rotates the primary rotary blade part.
[0012] The primary suction pipe may be formed to have
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an outer diameter corresponding to an inner diameter of
the flue, and may be provided so that an upper end there-
of is inserted into the flue to a predetermined length and
a lower end thereof is in communication with the primary
rotary blade part.
[0013] The primary rotary blade part may include a
harmful gas suction pipe where an upper portion is
opened so as to be in communication with the primary
suction pipe, and an outer circumferential surface having
harmful gas discharge ports formed at regular intervals;
an upper support plate and a lower support plate which
are coupled to an upper portion and a lower portion of
the harmful gas suction pipe, respectively; and a plurality
of rotary blades which are spirally coupled at one sides
of the harmful gas discharge ports and discharge the
harmful gases to the cooling water.
[0014] Ends of the rotary blade may be formed to pro-
trude outward to a predetermined length in radial direc-
tions of the upper support plate and the lower support
plate.
[0015] A cooling water circulation and filtration part
which circulates the cooling water therein and discharges
sludge is provided at one side of the primary processing
chamber.
[0016] The apparatus may further include a secondary
prevention processing part which dissolves primarily
treated gases treated in the primary prevention process-
ing part in treatment water in which a harmful gas treat-
ment agent dissolved, and treats residual substances
contained in the primarily treated gases.
[0017] Meanwhile, the object of the present invention
can be achieved by the apparatus and method for treating
the harmful gases and preventing the generation of and
removing the harmful substances. Another aspect of the
present invention provides a method for treating harmful
gases and preventing generation of and removing harm-
ful substances, including a primary treatment operation
in which the apparatus for treating the harmful gases and
preventing the generation of and removing the harmful
substances is coupled to a flue in which the high temper-
ature harmful gases flow, rapidly cools the harmful gases
by bringing the harmful gases into contact with cooling
water to prevent the generation of the harmful substanc-
es; and a secondary treatment operation in which prima-
rily treated gases passing through the primary treatment
operation are submerged in treatment water containing
a harmful gas treatment agent dissolved therein, and thus
residual substances are treated.
[0018] The primary treatment operation may further in-
clude an operation in which the harmful gases introduced
therein pass through rotary blades rotated in a sub-
merged state under the cooling water, and thus are dis-
charged in the form of microbubbles into the cooling wa-
ter.

Advantageous Effects of Invention

[0019] The apparatus for preventing the generation of

the harmful substances by harmful gases according to
the present invention can fundamentally prevent the gen-
eration of the harmful substances such as dioxins
through the pure cooling water, in which a chemical com-
ponent is not added, using heat, and thus can prevent
the generation moment of the harmful substances. Also,
the residual harmful substances which are not treated in
the primary prevention processing part can be removed
and collected in the secondary prevention processing
part through the treatment water, and thus the emission
of the harmful substances can be completely prevented.
[0020] Also, since the processing chamber and the ro-
tary blades are additionally provided at the moving path
of the harmful gases and the harmful substances, the
entire structure is simple, and thus the costs for installa-
tion and management can be reduced. That is, since a
separate facility for collecting and storing the dioxins is
not required, the management cost can be reduced, com-
paring with the related art.
[0021] Also, since the primary prevention processing
part and the secondary prevention processing part can
be selectively used according to the generation process-
es of the harmful gases and the harmful substances,
management efficiency can be increased.

Brief Description of Drawings

[0022]

FIG. 1 is a schematic view schematically illustrating
an entire structure of an apparatus for treating harm-
ful gases and preventing generation of and removing
harmful substances according to the present inven-
tion.
FIG. 2 is a perspective view illustrating a structure
of a rotary blade part of the apparatus for treating
the harmful gases and preventing the generation of
and removing the harmful substances according to
the present invention.
FIG. 3 is a plan view illustrating a planar structure of
the rotary blade part of the apparatus for treating the
harmful gases and preventing the generation of and
removing the harmful substances according to the
present invention.
FIGS. 4 to 8 are a table and graphs illustrating treat-
ment results of the harmful gases through the appa-
ratus for treating the harmful gases and preventing
the generation of and removing the harmful sub-
stances according to the present invention.

Detailed Description of Embodiment

[0023] Hereinafter, exemplary embodiments of the
present invention will be described with reference to the
accompanying drawings to provide a sufficient under-
standing of the present invention. However, the present
invention is not limited to the exemplary embodiments
disclosed below, but can be modified in various forms.
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The following exemplary embodiments are described in
order to enable those of ordinary skill in the art to embody
and practice the invention. Therefore, sizes and shapes
of construction elements shown in the drawings may be
exaggeratedly illustrated for the sake of convenience and
clarity. In each of the drawings, the same components
may be designated by the same reference numerals. In
the following description, if it is considered that the spe-
cific description of the related and noticed functions or
structures may obscure the gist of the present invention,
the specific description will be omitted.
[0024] FIG. 1 is a schematic view schematically illus-
trating a structure of an apparatus 1 for treating harmful
gases and preventing generation of and removing harm-
ful substances according to an embodiment of the
present invention.
[0025] An apparatus 1 for treating harmful gases and
preventing generation of and removing harmful sub-
stances according to an embodiment of the present in-
vention is installed to be connected with a flue 20 installed
at steel mills, thermoelectric power plants, petrochemical
plants, garbage incineration plants or the like to dis-
charge the harmful substances into the atmosphere.
[0026] The apparatus 1 for treating the harmful gases
and preventing the generation of and removing the harm-
ful substances includes a primary prevention processing
part 100 which rapidly cools harmful gases G1 by bringing
them into contact with cooling water W and thus prevents
the generation of the harmful substances, and a second-
ary prevention processing part 200 which purifies resid-
ual harmful substances once more by bringing primarily
treated gases G2 treated in the primary prevention
processing part 100 into contact with treatment water A,
and thus processes the primarily treated gases G2 into
secondarily treated gas G3 in the form of clean air which
can be discharged into the atmosphere.
[0027] Here, in smokestack industries, such as the
steel mills, the thermoelectric power plants, the petro-
chemical plants and the garbage incineration plants, in
which the high temperature harmful gases or harmful
substances are generated by flame F, the primary pre-
vention processing part 100 and the secondary preven-
tion processing part 200 are installed and used as a set.
[0028] However, in other industries, such as IT-related
industries, high precision industries, industries requiring
clean air, industries suffering from yellow dust, construc-
tion sites and large buildings, in which the harmful gases
or harmful substances are generated without generation
of the flame, only the secondary prevention processing
part 200 may be selectively used.
[0029] That is, the primary prevention processing part
100 and the secondary prevention processing part 200
may be used separately or together according to the type,
concentration, temperature and generation process of
the harmful gas.
[0030] The primary prevention processing part 100 in-
cludes a primary processing chamber 110 in which the
cooling water W is stored, a primary suction pipe 120

which is connected with the flue 20 and suctions the
harmful gases G1, a primary rotary blade part 130 which
is connected with the primary suction pipe 120 and gen-
erates a suction pressure by rotation of rotary blades
137, a primary rotary blade driving part 140 which rotates
the primary rotary blade part 130, and a cooling water
circulation and filtration part 150 which circulates the
cooling water W in the primary processing chamber 110.
[0031] The primary processing chamber 110 is formed
in a closed housing shape, and accommodates the cool-
ing water W therein. The cooling water W is accommo-
dated at a 1/3 height of the primary processing chamber
110. When the primary rotary blade part 130 is not rotat-
ed, a surface of the cooling water W is maintained hori-
zontally. When the primary rotary blade part 130 is rotat-
ed, the surface of the cooling water W is formed to be
inclined by a centrifugal force, as indicated by W1 in FIG.
1.
[0032] The flue 20 is inserted through an upper portion
of the primary processing chamber 110, and the primary
rotary blade driving part 140 is coupled to the primary
rotary blade part 130 through a lower portion of the pri-
mary processing chamber 110.
[0033] The primary suction pipe 120 connects the flue
20 with the primary rotary blade part 130, and enables
the harmful gases G1 to be moved to the primary rotary
blade part 130. An upper area of the primary suction pipe
120 is inserted into the flue 20, and a lower area thereof
is connected with a harmful gas suction pipe 135.
[0034] The primary suction pipe 120 is formed to be
inserted from the harmful gas suction pipe 135 into the
flue 20 to a predetermined height. It is preferable that an
outer diameter of the primary suction pipe 120 is formed
corresponding to an inner diameter of the flue 20, and
thus all of the harmful gases G1 passed through the flue
20 are introduced into the primary suction pipe 120.
[0035] The primary rotary blade part 130 is rotated in
a submerged state under the cooling water W, and serves
to generate the suction pressure by which the harmful
gases G1 are moved and to discharge the harmful gases
G1 in the form of microbubbles into the cooling water W
by a rotation force.
[0036] The primary rotary blade part 130 includes an
upper support plate 131 and a lower support plate 133,
the harmful gas suction pipe 135 which connects the up-
per support plate 131 and the lower support plate 133
with each other, and a plurality of rotary blades 137 which
are coupled to an outer circumferential surface of the
harmful gas suction pipe 135 at regular intervals.
[0037] The harmful gas suction pipe 135 is coupled to
a lower end of the primary suction pipe 120, and moves
the harmful gases moved through the primary suction
pipe 120 toward the plurality of rotary blades 137. Harmful
gas discharge ports 135a are formed at the outer circum-
ferential surface of the harmful gas suction pipe 135 to
be spaced apart from each other at regular intervals in a
lengthwise direction. Each of the harmful gas discharge
ports 135a is formed through between one pair of adja-
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cent rotary blades 137, and discharges the harmful gases
G1 between the rotary blades 137.
[0038] The upper support plate 131 and the lower sup-
port plate 133 are coupled to an upper end and a lower
end of the harmful gas suction pipe 135, respectively,
and cover upper and lower sides of the plurality of rotary
blades 137. Therefore, the harmful gases G1 discharged
through the harmful gas discharge ports 135a may not
escape to an outside, and may be introduced into the
cooling water W between the rotary blades 137.
[0039] The upper support plate 131 and the lower sup-
port plate 133 cover a moving path of the rotary blades
137 by a side connection plate 134. Therefore, when the
cooling water W in which the harmful gases G1 are dis-
solved is discharged between the rotary blades 137, the
side connection plate 134 may prevent the cooling water
W from being introduced again from an outside and ob-
structing a flow of the discharged cooling water W.
[0040] The plurality of rotary blades 137 are rotatably
formed to spirally extend from the outer circumferential
surface of the harmful gas suction pipe 135. The rotary
blades 137 receive a driving force from the primary rotary
blade driving part 140, and are rotated. At this time, the
primary rotary blade driving part 140 is connected to the
harmful gas suction pipe 135 to rotate the harmful gas
suction pipe 135 and thus to drive the plurality of rotary
blades 137.
[0041] The rotary blades 137 may be formed to spirally
extend, as illustrated in the drawing, or may be radially
formed in a linear shape. At this time, a protrusion end
137a which protrudes with a predetermined length 1 to
an outside of each of the upper support plate 131 and
the lower support plate 133 is formed at an end area of
each rotary blade 137.
[0042] Since the protrusion end 137a protrudes to the
outside of each of the upper support plate 131 and the
lower support 133, the protrusion end 137a is directly in
contact with the cooling water W. Therefore, when the
rotary blades 137 are rotated, the protrusion end 137a
receives a great pressure, while colliding with the cooling
water W. The protrusion end 137a is formed to have an
angle θ2 larger than an angle θ1 of each of the rotary
blades 137 with respect to the harmful gas suction pipe
135. That is, the protrusion end 137a is formed to be bent
from an end of each of the rotary blades 137 at a larger
angle.
[0043] As enlargedly illustrated in FIG. 3, when the ro-
tary blades 137 are rotated clockwise, a great pressure
P2 is applied to an outer surface of the protrusion end
137a, while the outer surface of the protrusion end 137a
collides with the cooling water W, and a negative pres-
sure P1 is applied to an inner surface of the protrusion
end 137a. Therefore, the harmful gases G1 are dis-
charged along inner surfaces of the rotary blades 137,
and then dissolved in the cooling water W.
[0044] Meanwhile, since the harmful gases G1 collide
with the rotary blades 137 so that pressure is applied
when being discharged between the rotary blades 137,

the harmful gases G1 are dissolved in the cooling water
W in the form of microbubbles.
[0045] Here, the harmful gases generated in an incin-
erator 10 typically contain harmful substances having a
high temperature of about 900 °C or more. In the case
of dioxins, they are decomposed at a high temperature
of 850 °C, and are maximally produced at a temperature
of 320 to 390 °C.
[0046] The harmful gases G1 in the form of microbub-
bles dissolved in the cooling water W between the rotary
blades 137 are rapidly cooled from the temperature of
900 °C to reach a temperature of 100 °C. Therefore, a
period of time while the harmful gases G1 remain in a
temperature span of 320 to 380 °C at which the dioxins
are generated is only about 1 second. Accordingly, the
harmful substances such as the dioxins are fundamen-
tally prevented from being generated from the harmful
gases G1.
[0047] That is, since the primary prevention processing
part 100 according to the present invention fundamen-
tally prevents the generation of the harmful substances
such as the dioxins, a conventional process for collecting,
storing and managing previously generated harmful sub-
stances is not required.
[0048] Meanwhile, the cooling water circulation and fil-
tration part 150 is provided at one side of the primary
processing chamber 110 to circulate the cooling water
W heat-exchanged with the high temperature harmful
gases G1. At this time, dust or the like is dissolved in the
cooling water, while being in contact with the harmful
gases G1 in the primary processing chamber 110. The
cooling water circulation and filtration part 150 includes
a circulation pipe 151 which circulates the cooling water
W, a circulation pump 152, and a filtration part 153 which
filters harmful substances, such as sludge, contained in
the cooling water W. Also, if necessary, the cooling water
circulation and filtration part 150 may further include a
cooling part (not shown) which maintains the cooling wa-
ter at a proper temperature.
[0049] Meanwhile, the secondary prevention process-
ing part 200 is connected to the primary processing
chamber 110 and a primary treated gas discharge pipe
211. The secondary prevention processing part 200
serves to purify and discharge the primarily treated gases
G2, in which the generation of the harmful gases is pre-
vented but residual harmful substances are contained,
to the atmosphere.
[0050] The secondary prevention processing part 200
has the same mechanical configuration as the primary
prevention processing part 100, but is different from the
primary prevention processing part 100 in that treatment
water A is stored therein. The primary prevention
processing part 100 accommodates the cooling water W
to rapidly cool the harmful gases G1, but the secondary
prevention processing part 200 accommodates the treat-
ment water A.
[0051] The treatment water A serves to remove, neu-
tralize and collect residual air pollutants contained in the
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primarily treated gases G2. The treatment water A is pro-
duced by dissolving a harmful gas treatment agent in
water. The harmful gas treatment agent may be differ-
ently provided according to the type of the harmful gas
to be treated. However, in the embodiment of the present
invention, liquid sodium hydroxide is used as the harmful
gas treatment agent. A dissolution rate of the liquid so-
dium hydroxide may be set within a range of 3% to 10%.
[0052] Bubbles in the treatment water A are generated
by rotation of a secondary rotary blade part 230 for treat-
ment of the harmful gases. The bubbles are discharged
to an outside of a secondary processing chamber 210,
purified in a purification part (not shown), and then col-
lected or discharged after the purifying.
[0053] An operation procedure of the apparatus 1 for
treating the harmful gases and preventing the generation
of and removing the harmful substances according to the
present invention having the above-described structure
will be described with reference to FIGS. 1 to 3.
[0054] The harmful gases G1 produced by the flame
F generated from the incinerator 10 are moved through
the flue 20. At this time, an end of the flue 20 is connected
with the primary suction pipe 120 of the primary preven-
tion processing part 100.
[0055] When the primary rotary blade part 130 is ro-
tated by the primary rotary blade driving part 140, a neg-
ative pressure is formed in the primary suction pipe 120,
and the harmful gases G1 are suctioned into the primary
suction pipe 120. The harmful gases G1 suctioned into
the primary suction pipe 120 are discharged through the
harmful gas discharge ports 135a, and moved to between
the adjacent rotary blades 137.
[0056] At this time, while the rotary blades 137 are ro-
tated at high speed, the great pressure P2 is generated
at an outer surface of each of the rotary blades 137, and
the relatively small pressure P1 is generated at an inner
surface thereof, and thus the harmful gases G1 are dis-
charged to the cooling water W along the inner surface
of each of the rotary blades 137. In this process, the harm-
ful gases G1 are continuously in contact with the rotary
blades 137 which are rotated at the high speed, and thus
are converted into the microbubbles. The harmful gases
G1 in the form of the microbubbles are in contact with
the cooling water W, and a dissolution rate thereof in the
cooling water W is increased due to a wide contact area.
Also, the harmful gases G1 in the form of the microbub-
bles are rapidly cooled within a few seconds due to a
great temperature difference, and thus the generation of
a harmful substance such as a dioxin is prevented.
[0057] The primarily treated gases G2 which are in
contact with the cooling water W are moved to the sec-
ondary prevention processing part 200 through a sec-
ondarily treated gas duct 20. The primarily treated gases
G2 passed through a secondary suction pipe 220 and
the secondary rotary blade part 230 reacts with the treat-
ment water A in which the liquid sodium hydroxide is dis-
solved, and thus the residual substances are absorbed
and collected, neutralized and removed. Secondarily

treated gases G3 which are secondarily treated like this
are purified into a cleaned state which may be discharged
into the atmosphere, and then discharged into the atmos-
phere through a secondarily treated gas discharge pipe
213.
[0058] FIG. 4 is a graph indicating a concentration
change in oxygen and carbon dioxide contained in the
harmful gases G1 at an inlet port M of the flue 20 by time,
FIG. 5 is a table analyzing components of oxygen, carbon
dioxide, carbon monoxide, nitrogen oxide and sulfur ox-
ide contained in the secondarily treated gases G3 dis-
charged through the secondarily treated gas discharge
pipe 213 of FIG. 1 by time, and FIG. 6 is a view illustrating
the table of FIG. 5 indicated in a graph.
[0059] Also, FIG. 7 is a graph indicating a concentra-
tion distribution of a substituted isomer in the harmful
gases G1 at the inlet port M of the flue 20, and FIG. 8 is
a graph indicating the concentration distribution of the
substituted isomer in the secondarily treated gases G3
flowing through the secondarily treated gas discharge
pipe 213.
[0060] As illustrated in the drawings, a combustion test
in which household garbage is burnt in the incinerator 10
using one primary prevention processing part 100 was
carried out, and concentrations of the harmful substanc-
es were measured for four hours by a qualified measuring
organization. As a result, a discharge concentration of
the dioxins at the inlet port M of the flue 20 was 20.68ng-
TEQ/Nm2, and in the primary treated gas discharge pipe
211, the discharge concentration of the dioxins was
2.98ng-TEQ/Nm2, an average discharge concentration
of the nitrogen oxide was 27.2ppm, and the discharge
concentration of the sulfur oxide was ppm. Accordingly,
it may be understood that removal efficiency of the diox-
ins between the measured positions is about 85.6%, and
the generation of the harmful substances is generally re-
duced.
[0061] As described above, the apparatus for treating
the harmful gases and preventing the generation of and
removing the harmful substances according to the
present invention may fundamentally prevent the gener-
ation of the harmful substances such as the dioxin
through the pure cooling water, in which a chemical com-
ponent is not added, using heat, and thus can prevent
the generation moment of the harmful substances. Also,
the harmful substances remaining in the primarily treated
gas may be removed and collected again in the second-
ary prevention processing part through the treatment wa-
ter, and thus the emission of the harmful substances can
be completely prevented.
[0062] Also, since the processing chamber and the ro-
tary blades are additionally provided at the moving path
of the harmful gases and the harmful substances, the
entire structure is simple, and thus the costs for installa-
tion and management may be reduced. That is, since a
separate facility for collecting and storing the dioxins is
not required, the management cost can be reduced, com-
pared with the related art.
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[0063] Also, since the primary prevention processing
part and the secondary prevention processing part may
be selectively used according to the generation process-
es of the harmful gases and the harmful substances,
management efficiency may be increased.
[0064] It will be understood that the foregoing embod-
iment of the apparatus for treating the harmful gases and
preventing the generation of and removing the harmful
substances of the present invention is for illustrative pur-
poses only, and that, for a person of ordinary skill in the
art, various substitutions, alternations and changes can
be made without departing from the technical spirit or the
essential characteristics of the present invention. There-
fore, the above-described embodiments are for illustrat-
ing and not to limit the scope of the claims. Therefore,
the technical spirit of the present invention is determined
by the claims, and it should be understood that the
present invention comprises all of equivalents and sub-
stitutes included in the technical scope and spirit of the
invention.

[Detailed Description of Main Elements]

[0065]

1: apparatus for treating harmful gases and prevent-
ing generation of and removing harmful substances
100: primary prevention processing part
110: primary processing chamber
120: primary suction pipe
130: primary rotary blade part
131: upper support plate 133: lower support plate
135: harmful gas suction pipe
135a: harmful gas discharge port
137: rotary blade 137a: protrusion end
140: primary rotary blade driving part
150: cooling water circulation and filtration part
151: cooling water circulation pipe
152: circulation pump 153: filtration part
200: secondary prevention processing part
210: secondary processing chamber
211: primarily treated gas discharge pipe
213: secondarily treated gas discharge pipe
220: secondary suction pipe
230: secondary rotary blade part
240: secondary rotary blade driving part

Claims

1. An apparatus for treating harmful gases and prevent-
ing generation of and removing harmful substances,
comprising:

a primary prevention processing part connected
with a flue in which harmful gases and harmful
substances generated by high temperature
flame flow and configured to rapidly cool the

harmful gases to prevent the harmful substanc-
es from being produced from the harmful gases,
wherein the primary prevention processing part
comprises a primary processing chamber in
which cooling water is accommodated; a prima-
ry suction pipe which is provided inside the pri-
mary processing chamber and connected with
the flue; a primary rotary blade part which is cou-
pled to a lower portion of the primary suction
pipe, rotated in a submerged state under the
cooling water, discharges the harmful gases in
the form of microbubbles into the cooling water
to allow the harmful gases to come into contact
with the cooling water and to be rapidly cooled;
and a primary rotary blade driving part which
rotates the primary rotary blade part.

2. The apparatus of claim 1, wherein the primary suc-
tion pipe is formed to have an outer diameter corre-
sponding to an inner diameter of the flue, and pro-
vided so that an upper end thereof is inserted into
the flue to a predetermined length and a lower end
thereof is in communication with the primary rotary
blade part.

3. The apparatus of claim 2, wherein the primary rotary
blade part comprises a harmful gas suction pipe
where an upper portion is opened so as to be in com-
munication with the primary suction pipe, and an out-
er circumferential surface having harmful gas dis-
charge ports formed at regular intervals; an upper
support plate and a lower support plate which are
coupled to an upper portion and a lower portion of
the harmful gas suction pipe, respectively; and a plu-
rality of rotary blades which are spirally coupled at
one sides of the harmful gas discharge ports and
discharge the harmful gases to the cooling water.

4. The apparatus of claim 3, wherein ends of the rotary
blades are formed to protrude outward to a prede-
termined length in radial directions of the upper sup-
port plate and the lower support plate.

5. The apparatus of claim 4, wherein a cooling water
circulation and filtration part which circulates the
cooling water therein is provided at one side of the
primary processing chamber.

6. The apparatus of any one of claims 1 to 5, further
comprising a secondary prevention processing part
which dissolves primarily treated gases treated in
the primary prevention processing part in treatment
water in which a harmful gas treatment agent dis-
solved, and treats residual substances contained in
the primarily treated gases.

7. A method for treating harmful gases and preventing
generation of and removing harmful substances us-
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ing the apparatus for treating the harmful gases and
preventing the generation of and removing the harm-
ful substances of claim 1, further comprising:

a primary treatment operation in which the ap-
paratus for treating the harmful gases and pre-
venting the generation of and removing the
harmful substances is coupled to a flue in which
the high temperature harmful gases flow, rapidly
cools the harmful gases by bringing the harmful
gases into contact with cooling water, and thus
prevents the generation of the harmful sub-
stances; and
a secondary treatment operation in which pri-
marily treated gases passing through the prima-
ry treatment operation are submerged in treat-
ment water containing a harmful gas treatment
agent dissolved therein, and thus residual sub-
stances are treated,
wherein the primary treatment operation com-
prises an operation in which the harmful gases
introduced therein pass through rotary blades
rotated in a submerged state under the cooling
water, and thus are discharged in the form of
microbubbles into the cooling water.
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